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1.0 INTRODUCTION
CC GEOTECHNICAL LTD was commissioned by BARNSLEY MBC to provide

site investigation services in connection with the proposed construction of new

educational facilities at Penistone Grammar School.

The specific services required of CC GEOTECHNICAL LTD included:

The review of desk study documentation provided by Barnsley MBC

The planning and undertaking of intrusive ground investigations to
include inter alia - cable percussion boreholes, trial pits, insitu CBR
testing, insitu soakaway testing

The performance of appropriate soil laboratory engineering classification
testing

The procurement of soil and groundwater contamination analyses via an
accredited laboratory

The preparation of a Building Durability Risk Assessment based on soil
and groundwater contamination data, together with appropriate protective
recommendations

The preparation of a Human Health Risk Assessment based on soil and
groundwater contamination data, together with appropriate remedial
recommendations

The provision of recommendations for the stabilisation of shallow
mineworkings, where such workings have been demonstrated to be
present

The provision of recommendations on the selection and design of
foundations and floor slabs

The provision of recommendations on pavement design

The provision of recommendations on adoption of soakaway drainage

This report is presented in combined factual / interpretative form, and must be

read in conjunction with the Notes on Limitations given in Appendix L.

Geotechnical | 1

September 2006




06/3908/5 - Penistone Grammar School - Barnsley MBC

2.0 SITE DATA

21 Introduction
For a comprehensive review of the historical and current context setting of the
site, reference should be made to Soil Mechanics Desk Study Report A6022,
published April 2006, as furnished to CC GEOTECHNICAL LTD by Barnsley
MBC

2.2  Site Description
Penistone Grammar School is located in Penistone near Barnsley, South
Yorkshire, about 11km west of Barnsley Town Centre. The site is located to the
east and west of Huddersfield Road as shown on Drawing 3908/5/1. The
National Grid Reference for the approximate site centre is E424168 N404070.

The site to the east of Huddersfield Road comprises the existing Penistone High
School. The site to the west of Huddersfield Road comprises partially of playing
fields presently in the ownership of the school, and partially of agricultural land.
The school buildings are mainly concentrated over the northern half of the site
to the east of Huddersfield Road. They are of various ages ranging from 1800°s
to late 1990's, constructed of brick and sandstone, with some prefabricated

structures.

A footbridge crosses Huddersfield Road linking the school to the playing fields.

The site is situated between Scout Dike to the north east, the River Don to the
south, agricultural land to the north, west and east. The confluence of two
watercourses is located about 500m to the south of the site. The site slopes
from north to south from a elevation of approximately 126mAOD to 201m AOD,
and from west to east from an elevation of 225mAQOD to 220mAOD. The ground
levels have been locally formed by “cut and fill” earthworks.

2.3 Proposed Development
The proposed development layout is illustrated on Drawing 3908/5/2. It can be
seen that the development of the main school area includes new 2 storey ALC

Geotechnical | 2
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24

25

blocks, a car park, a parents drop off area, a bus drop off, and extensive
landscaping. The playing field to the west of Huddersfield Road will be
expanded by land acquisition, and retained as sports pitches.

Published Geology
The documented geology of the site is summarised on British Geological Survey
Sheets, principally:-

Table 1
Sheet 86 — GLOSSOP - Solid and Drift Edition, Scale 1:50000

Drift Geology River Terrace Deposits (Undifferentiated) of

Recent Origins, infringes on the southern tip of

the site. No drift documented on the remainder
of the site

Solid Geology Penistone Flags,undifferentiad shales and
mudstones of Lower Coal Measures of
Carboniferous Origins

As at any previously developed site, it is likely that made ground / reworked soils
are present at the surface.

The Lower Coal Measures strata underlying the site contain workable coal
seams. The 1:50000 map indicates a seam outcropping at the north western

extremity of the site, although this seam will not extend beneath the site.

No mining has taken place beneath the site.

The site lies within 250m of a landfill, which may contain materials which give

rise to landfill gas generation.

Hydrology

The nearest surface watercourse is Scout Dike, which flows on a roughly
northwest — southeast alignment, and associated large ponds, located
approximately 50m to the east of the site.

Geotechnical ] : : 3
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2.6

3.0
3.1

3.2

Hydrogeology
The documented lithology underlying the site may be represented as a series of

discrete units as shown hereunder:

UNIT COMMENT

Possible surface deposits of made ground Probable permeable strata — may store
perched groundwater

Coal Measures Minor aquifer ~ minor aquifers seldom produce
viable quantities of water for abstraction,
although they may be important in providing
base flow to rivers

FIELDWORK

Introduction

The fieldwork was undertaken during August 2006 and comprised the drilling of
five boreholes, and the excavation of eleven trial pits. The positions of the
boreholes and trial pits are as shown on Drawing 3908/5/2. The fieldwork was
planned in accordance with BS10175: 2001, and carried out in accordance with
BS10175: 2001 and BS5930: 1999, insofar as they related to the scope of the

investigation.

Boreholes
All boring tools were decontaminated prior to commencement, and between

borehole moves.

The boreholes were drilled by cable percussion methods using Dando 150 light
cable percussion boring rigs. The boreholes extended to rockhead. Standard
Penetration Tests were carried out at regular intervals in granular strata. Where
possible, undisturbed sampling was attempted, although the soils were
generally unsuited to this form of sampling. Bulk disturbed samples and jar

samples were recovered at incremental depths in the boreholes.

Monitoring wells comprising of a 1.0m upper section of 50mm diameter HDPE
plain pipe surrounded by a bentonite/grout seal, atop a 50mm diameter HDPE
slotted pipe section in a pea gravel surround, were installed in each borehole.

The installations were fitted with gas valves and protected by flush covers set in

Geotechnical | 4
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concrete, and were periodically monitored for flow rate and composition of
ground gas using a Gas Data LMSxi Type G4.18 infrared gas analyser and Gas
Data GF60 flowmeter. The installations were also monitored for standing
groundwater levels.

The results of the gas monitoring and the instrument calibration certificate are

given in Appendix D.

Water monitoring observations are annotated on the Borehole Section Sheets in

Appendix B.

3.3 Trial Pits
Trial pits were excavated to obtain a broad assessment of the near surface
geology, to facilitate sampling for classification and contamination testing, and to
enable a preliminary assessment of the likely drainage characteristics of the
soils.
The excavations were undertaken by mechanical digger to depths of up to
3.0mbgl. The exposures within each excavation were carefully logged, and
Mexicone CBR tests were carried out in the trial pit walls and floor. The arisings
were then returned in the reverse sequence of their excavation, to preserve,
insofar as was practical, the original lithology
The Trial Pit Section sheets annotated with sampling and testing data are given
in Appendix C.

40 LABORATORY TESTING
A programme of soil engineering testing was undertaken, which comprised the
following:

e Determination of soil moisture content in accordance with BS1377: Part
2: 1990
[g% Geotechnical | 5
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5.0

» Determination of Atterberg Limits in accordance with BS 1377: Part 2:
1990

* Determination of Particle Size Distribution in accordance with BS 1377:
Part 2: 1990

The Soil Engineering Test Results are presented in Appendix E.

A laboratory chemical analysis programme was undertaken at a
UKAS/MCERTS accredited laboratory, and comprised the analysis of ten soil

samples to a broad-spectrum contamination suite.

PID headspace analyses were carried out on counterparts of all samples sent

for analysis.

The results of the Soil Chemical Analyses are presented in Appendix F.

The results of the PID headspace analyses are given on the respective trial pit /

borehole logs.

OBSERVED STRATIGRAPHY
The boreholes and trial pits generally confirmed the documented geology.

The succession generally comprises a cover of topsoil overlying weathered

sandstone or mudstone.

An exception to this generalisation was observed. In the north east part of the
school site, as represented by TP7 and TP10, a depth of about 1m of made
ground was encountered, the fill and generally comprising brick, concrete, sand

and gravel, with occasional inclusions of timber and wire.

There is not a clearly discernible boundary between the weathered mantle and
competent rock, rather the relative proportions of gravel/cobbles within the

deposits increase, and progress by excavation or boring becomes increasingly

[&% Geotechnical | 6
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difficult. Hard stratum was generally encountered at around 2.0mbgl in the
proposed building footprint.

Groundwater was not encountered during the initial fieldwork. However, during
monitoring of the standpipes, groundwater accumulated to stand at levels up to
1.0mbgl.

6.0 RISKS TO FABRIC OF BUILDINGS

6.1  Water Supply Mains
Based on the criteria specified in Paper 9-04-03: Oct 2002 published by the
Water Regulations Advisory Scheme (Ref 1) for pipe materials selection, the
chemical analyses indicate that water supply mains must be laid in a remediated
alignment (see Appendix G), due to the concentration of arsenic, PAH’s and
TPH's in the soils.

In this circumstance, the WRAS guidance states that PE/AI/PE mains should be
laid in a sterile trench of width 1m + pipe diameter, and extending 300mm below
the pipe underside.

6.2 Concrete in the Ground
The data obtained in the investigations has been assessed against the guidance
given in BRE Special Digest 1: 2005, and is summarised on a site-specific basis

as hereunder:

Table 2:
Design Chemical Classification
CONCRETE SPECIFICATION DATA SHEET
Is the site brownfield or Brownfield
greenfield?

Is the water table static or Static

mobile?

Maximum Water Soluble 761mgl/l Design Sulphate Class of
Sulphate results DS-2 and ACEC Class of AC-
Lowest pH result 5.8 1s

Intended Service Life 100 years Specify concrete to comply
_ with the requirements of
Design Chemical
Classification of DC-1 as given

[g% Geotechnical | 7
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6.3

7.0

| in BRE Special Digest 1: 2005 |

Ground Gas Assessment

The gas monitoring data obtained on this site indicates that the site complies
with Characteristic Situation 1 as defined in SA Wilson and GB Card document
“Reliability and Risk in Gas Protection Design”, and as such, no special gas

protection measures are required.

LEGISLATIVE BACKGROUND TO CONTAMINATED LAND ASSESSMENT
Land contamination is a material planning consideration within the planning
regime. This means that a planning authority has to consider the potential
implications of contamination both when it is developing strategic or local plans
(or unitary development plans), and when it is considering individual applications
for planning permission. Where contamination is suspected or known to exist at
a site, a planning authority may require investigation before granting planning
permission, or may impose conditions on the permission requiring appropriate
investigation and, if necessary, remediation (Department of the
Environment/Welsh Office, 1994).

Section 78A(2) of the Environmental Protection Act 1990 inserted under Section
57 of the Environment Act 1995 defines contaminated land for the purposes of
Part llA as:

“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

» Significant harm is being caused
e Significant possibility of significant harm being caused
e Pollution of controlled waters is being caused

e Pollution of controlled waters is likely to be caused

Under the Act, “harm” is defined as:

Geotechnical | g % 8
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8.0

9.0

10.0
10.1

"harm to the health of living organisms or other interference with the ecological

systems of which they form apart and, in the case of man, includes harm to his
property"

and pollution of controlled waters is defined as:

"the entry into controlled waters of any poisonous, noxious or polluting matter or
any solid waste matter”.

HUMAN HEALTH RISK ASSESSMENT METHODOLOGY
The risk assessment methodology employed by CC GEOTECHNICAL LTD is
given in Appendix H.

SITE SPECIFIC ASSESSMENT CRITERIA

The assessment of the contamination data obtained on this site has been
undertaken by comparison of the results with published SGV's, and with derived
GAC'’s obtained using the SNIFFER methodology, employing toxicological input

data from sources generally in accordance with CLEA CLR 9.

The input data, Derivation Worksheets based on the methodology discussed in
Report number LQO01 - ‘Method for Deriving Site Specific Human Health
Assessment Criteria in Soil', and Risk Evaluation Sheets are presented in
Appendix |.

The statistical interpretations of the soil contamination data obtained in the

investigations are given in Appendix J.

HUMAN HEALTH RISK ASSESSMENT

Introduction

The development will comprise the construction of education facilities with
associated playing fields. Current risk assessment land classifications do not
include a specific “school” classification. However a precautionary approach is

recommended, and the land use has been taken to be equivalent to ‘Residential

Geotechnical | 9
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10.2

10.3

10.4

10.5

Without Plant Uptake’ pathways, as defined in CLEA CLR 10, and the results of

soil analyses have been assessed against criteria derived for this scenario.

Maximum Value Test Analysis
A maximum value test on the contamination data is presented in Table 2 in
Appendix J based on the soil contamination data in Table 1. It can be seen that

27 contaminants fail the Maximum Value Test.

The results for benzo(a)anthracene, chrysene, benzo(b)fluoranthene,
benzo(a)pyrene and TPH C21-C35 at TP7 and benzo(a)pyrene and TPH C21-
C35 at TP10 have all been identified as outliers, and have been removed from

the statistical analysis.

All other identified outliers are either low values, which distort the mathematical
test, and are not indicative of contamination, or elevated values, which do not
exceed the relevant human health criteria, and have been included in the Mean

Value Test Analysis.

Mean Value Test Analysis

A mean value test analysis has been undertaken in accordance with the CLR 7
methodology, and the results presented in Table 3 in Appendix F. The 95" UCL
values obtained from these analyses have been compared to their relevant SGV
! GAC, as shown in Table 4 of Appendix J.

It can be seen that all the 95" UCL’s are below their relevant criteria.

Asbestos Analyses

Asbestos fibres were not detected in any sample analysed.

Assessment of Individual Results
An assessment of the individual results from the dataset show the following:

e The concentration of benzo(a)anthracene at TP7 exceeds the GAC

[g% Geotechnical | 10
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e The concentration of chrysene at TP7 exceeds the GAC

e The concentration of benzo(b)fluoranthene at TP7 exceeds the GAC

e The concentration of benzo(a)pyrene in TP7 and TP10 exceeds the GAC
e The concentration of TPH C21-C35 at TP7 and TP10 exceed the GAC

11.0 SUMMARY CONCEPTUAL MODEL
The construction of a conceptual model based on the source-pathway-
receptor principle, requires that each component of the linkage be present.
Based on the foregoing assessment, the investigation has demonstrated that
there are sources of contamination to satisfy the source-pathway-target basis of
risk assessment, and hence a conceptual model can be constructed, as

presented below:

Table 3 — Conceptual Model and Mitigation Measures

SOURCE PATHWAY TARGET MITIGATION
‘ Kt MEASURE
Benzo(a)anthracene, | Accidental ingestion of soil Human pupils | Provide 600mm
chrysene, Dermal contact with soil and staff clean imported
benzo(b)fluoranthene | Dermal contact with dust subsoil / topsoil
, benzo(a)pyrene and | Ingestion of dust over playing field
TPH at TP7 and Inhalation of dust and landscaped
TP10 areas in the vicinity
of TP7 and TP10
as delineated on
Drawing 3908/5/2
Arsenic, PAH's and Direct attack on plastic mains | Installation Use PE/AI/PE
TPH’s in water main | — permeation through walls of | and mains laid in a
alignment mains maintenance sterile trench
workers alignment

Human pupils
and staff

12.0 OFFSITE DISPOSAL OF SURPLUS SPOIL
In July 2004, the Landfill Directive 1999/31/EC was invoked, and from this date,
spoil arising from site construction must be assessed in accordance with Waste
Acceptance Criteria (WAC) and EA Document RGN18 Waste Acceptance
Criteria for Landfills for Non Hazardous Waste.

Based on the methodology discussed Environment Agency publications

“Framework for the Classification of Contaminated Soils as Hazardous Waste”

Geotechnical | 11
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13.0

14.0

the soil contamination data has been analysed and any spoil proposed for offsite
disposal originating from the made ground in the vicinity of TP7 and TP10 will
classify as “Hazardous” waste. All other spoil from the site will classify as “Non-

Hazardous” waste.
The calculations are given in Appendix K.

FOUNDATION RECOMMENDATIONS

Based on the borehole observations, bedrock (hard stratum) is encountered at a
consistent depth of about 1.5mbgl under the proposed building footprint,
indicating that it generally follows the site topography. Spread foundations can
bear directly on this hard stratum prepared as “benched” levels for strip or pad

bases.

It is recommended that foundations be designed on the basis of a Presumed
Bearing Value of 200kN/m?.

GROUND SLABS
It is assumed that the building will be divided into a series of stepped ground

floor levels to accommodate the site topography.

For normal service applications, ground-bearing slabs may be deployed subject
to appropriate preparation of the subgrade. This preparation must include as a

minimum:

e Removal of all organic soils

e Reduction of site levels to allow placement of 2 x 150mm compacted
layers of granular fill (DTp Type 1 or equivalent + dpm + slab)

e Thorough compaction at subgrade level, with additional excavation and
granular fill refilling at any areas showing excessive softness / deflection

Geotechnical | o= 12
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15.0 GROUNDWATER AND EXCAVATIONS
It is unlikely that management of groundwater will significantly hamper spread
foundation construction, although prudent contractors would allow for some
pumping to maintain dry working conditions.

For foundations bearing at about 1.5mbgl, support of excavations will not be

required.

16.0 PAVEMENT DESIGN
External works may require cut and fill operations to prepare road and car park
levels. Where pavements levels are close to existing ground levels, then they
should be designed on a CBR of 5%.

17.0 SOAKAWAY ASSESSMENT

A soakaway test conducted at a location adjacent to the proposed car park and

parents drop off point gave a soil infiltration rate of 8 x 10°m.sec™. This
indicates relatively poor drainage characteristics, and soakaways must be sized

accordingly

18.0 CONCLUSIONS AND RECOMMENDATIONS

The conclusions of this ground investigation may be summarised as hereunder:

» The site is locally affected by contamination in the vicinity of TP7 and
TP10. Remediation of this area should comprise the placement of
600mm clean imported subsoil / topsoil over cultivated areas such as
landscaping of playing fields. This area is delineated on Drawing
3908/5/2.

* The gas monitoring data obtained on this site, indicates that the site
complies with Characteristic Situation 1 as defined in SA Wilson and
GB Card document “Reliability and Risk in Gas Protection Design”,
and as such, no special gas protection measures are required.

e Based on the borehole observations, bedrock (hard stratum) is

encountered at a consistent depth of about 1.5mbgl under the

Geotechnical | 13
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proposed building footprint, indicating that it generally follows the site
topography. Spread foundations can bear directly on this hard stratum
prepared as “benched” levels for strip or pad bases. It is
recommended that foundations be designed on the basis of a
Presumed Bearing Value of 200kN/m?.

e For normal service applications, ground bearing slabs may be
considered, subject to appropriate preparation of the ground

» Concrete in the ground should be specified in accordance with Design
Chemical Class DC-1 as defined in BRE Special Digest 1:2005

e Normal plastic water mains are not suitable for this site due to the
concentrations of arsenic, PAH's and TPH's in the soils. In this
circumstance, the WRAS guidance states that PE/AI/PE mains should
be laid in a sterile trench of width 1m + pipe diameter, and extending
300mm below the pipe underside.

e Spoil for disposal arising from the made ground in the vicinity of TP7
and TP10, as delineated on Drawing 3908/5/2, will classify as
hazardous waste. Al other spoil will classify as non hazardous waste.

e Soakaway drains should be designed on a soil infiltration rate of 8 x

10°m.sec™.

[d% Geotechnical | 14
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CLIENT SITE
ARNSZEY MBC PENZSTONE HIGH SCHOOL, BARNSLEY
DATE OF FIELDWORK SCALE LEVEL/POSITION OPERATOR LOGGED BY JOB NO.
27/07/06-27/C7/086 1350 SEE LOCATION PLAN AR DH G6/3908/5
SAMPLE RECORD =R | e DESCRIPTION OF STRATUM (thickness) perTH | FEOUCE | eaenp
DEPTH TYPE| (Cu-kN/m*) Pieza LEVEL
3 7
= //é 20
- 0.5 BUK .«_’.:’Z
E 65 BULK
g ;% =2 t.,F‘l_: 5 5 BOREHOLE TERMINATED 2.60

GROUNDWATER AND CASING INFORMATION

DI DERTH. (@ ARSED [WAIE [ LERTH REMARKS ON GROUNDWATER AND CASING
NE BOREHOLE DRY
NS dry on 1

BORING METHOD AND REMARKS

All dimensions are in metres unless otherw ise slated




lllllllIII|IIIIIIEIFIIIIJIIIFIIl|l!ll|IIIIIIIIIIIIII[I!IIIIIIllllllllllIIIlIIIIIIIiIIlIII1l

2 Tel: 0151-523-0202 HOLE NO. BH3
Geotechnical|: 3% | BOREHOLE LOG | "
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BARNSLEY MBC PENISTORE HIGH SCHOQOL, BARNSLEY
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BORING METHOD AND REMARKS
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CLIENT SITE
SARNSLEY MBC PENISTONE HIGH SCHOOL, BARNSLEY .
DATE OF FIELDWORK SCALE LEVEL/POSITION OPERATOR LOGGED BY JOB NO.
27/07/06-27/07/06 150 SEE LOCATION PLAN RER oH 06/3908/5 .
S 2 R BRI | Stade DESCRIPTION OF STRATUM (thickness) DepTH | REDUCED | gaenp
DEPTH TYPe| (CukNim?) [  Plezo LEVEL
- 7 Z/-’; .20 %) .
- A Vv sabisred Eotaliah 3 y £
i o . ::-2 a/% weatnhered tTo s.i1gn c.aye ve Y
[ FULK #
E € BULK
5 o e . BOREHOLE TERMIANTED 2.05 .
3 i
L
GROUNDWATER AND CASING INFORMATION BORING METHOD AND REMARKS
S eul St | SRR | WATER | DI REMARKS ON GROUNDWATER AND CASING 1
Z0M SERVICE PIT
»
NS 0B
All dimensions are in metres uniess otherw ise stated




|3||||IIIFIIIIII!IIIIIIIIIIllIIIlllll’1lI]IllllllllllllllllllI|Ii|]||l||llllllllf

BOREHOLE TERMINATED

— Tel: 0151-523-0202 HOLE NO. BH5
Geotechnical |’ °/ " | BOREHOLE LOG | <"
CLIENT SITE W Sasiin. T (0
BARNSLEY MBC PENISTONE HIGH SCHOOL, BARNSLEY
DATE OF FIELDWORK SCALE LEVEL/POSITION OPERATOR LOGGED BY JOB NO.
27/07/06=27/07/0 1:50 SEE LOCATION PLAN AR DH 06/3908/5
SAMPLE RECORD ST 5| Senol DESCRIPTION OF STRATUM (thickness) perTH | REOUCED | | EenD
DEPTH TYPE| (CukN/m?)| Piezo LEVEL
= 7 7‘ Grassed TOPSOIL (0.20) o
E 3 5% bt -Z Z SANDSTONE weathered to clayey gravelly cobbly -sand g
E_ 20 - 1.65 g1 29
L 1,65 BULK
[ 1.70 - 1.75] sPT | 75/50mM
o 2.00

GROUNDWATER AND CASING INFORMATION

DANDO 150

DEPTH | DEPTH |ELAPSED | WATER | DEPTH
STRUCK | CASED TIME LEVEL | SEALED REMARKS ON GROUNDWATER AND CASING
NS BOREHOLE DRY
NS dry on 15/09/0Q6&

BORING METHOD AND REMARKS

All dimensions are in meires unless otherw ise stated




APPENDIX C

TRIAL PIT SECTION SHEETS




[24 Geotechnical|:

0151-523-0202 TRIAL PIT NO. TP2
01515230252 | 1 RIAL PIT LOG

Sheet 1 of 1

CLIENT . N SITE ) g Ny
BARNSLEY MBC PENISTONE HIGH SCHOOL, BARNSLEY
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.
14/06/06-14/0E/C6 T80 SEE LOCATION PLAN ER 06/3908/5
IONS A/C: 3.00
BT DIN B B/D: 1.00 DEPTH FACE A FACE B FACE C FACE D
ORENTATION E e QRS
A I
D B e -
€ s
Orientation - 7]
FACE AND POSITION LOGGED =11
SAMPLE AND TEST RECORD STRATUM | WATER
| 5
DEPTH TYPE RESULT DEPTH DESCRIPTION OF STRATUM (thickness) o B
[ Grassed TOPS0IL (0.,30) =]
B 0.30
0. 50 CER 5% Orange/brown SANDSTONE recovered as very gravelly very .|
= cobbly SAND with occasional boulders
- 0.70 TUB PID HEADSBACE = 0.0ppm
= 1.00 -
[:- TRIAL PIT TERMINATED ON ROCKHEAD
= )
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
D BAETD T | REMARKS ON GROUNDWATER | JcB 3¢
NS TRIAL PIT DRY
All dimensions are in metres uniess otherw ise stated




- Tel: 0151-523-0202 TRIAL PIT NO. TP3 .
V24 Geotechnical | ;% | TRIAL PIT LOG |47
CLIENT SITE " S iy,
BARNSLEY MBC PENISTONE HIGH SCHOOL, BARNSLEY .
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.
14/08/06-14/08/06 1150 SEE LOCATION PLAN ER 06/3908/5 .
i g‘,’g s DEPTH FACE A FACE B FACE C FACE D
ORIENTATION = HAR .
— p—
A = .
D B = -
(5] =
Orientation :_ ) .
FACE AND POSITION LOGGED arL .
SAMPLE AND TEST RECORD ) STRATUM | WATER
M ki
DEPTH TvPE RESULT DEPTH DESCRIPTION OF STRATUM (thickness) - s .
:_ Grassed TOPSOIL (0.3 =)
F g CER 45 il y SAND with Ll
-~ - Tmbgl .
G TUB
E 2.20 TRIAL PIT TERMINATED ON ROCKHEAD
: - o
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
oETH | EAESED AT ER REMARKS ON GROUNDWATER | JCB 3C
NS TRIAL PIT DRY .
All dimensions are in metres unless otherw ise slated




- Tel: 0151-523-0202 TRIAL PIT NO. TP4
V24 Geotechnical | ;2% | TRIAL PIT LOG | ™7™
CLIENT 7 SITE =" . A "
BARNSLEY MBC PENISTONE HIGH SCHOGL, BARNSIE
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO
24/0BF06-24/0B/0€ 1:50 SEE LOCATION ZLAN RR 06/3208/5
FTRINBEtS e DEPTH FACE A FACE B FACE D
ORIENTATION = 0.20
A =
— =]
D B - .
C =
Orientation :_ 7
FACE AND POSITION LOGGED L1
SAMPLE AND TEST RECORD sTRATUM | WATER
DEPTH i
e ool pasiedi® DESCRIPTION OF STRATUM (thickness) oy
[ 0.50 CBR i =
E o.70 TUB
= == TRIAL PIT TERMINATED ON ROKCHEAD i

GROUNDWATER INFORMATION

DEFTH | BLAPSED) WATER
STRUCK| TIME | LEVE

REMARKS ON GROUNDWATER

NS TRIAL

2IT DRY

EXCAVATION METHOD AND REMARKS

All dimensions are in metres unless otherwise siated




- Tel: 0151-523-0202 TRIAL PIT NO. TPS5
680180””’63’ Fax:0151-523-0252 TRIAL PIT LOG Sheet 1 of
CLIENT SITE
BARNSLEY MBC PENISTONE HIGH SCHOOL, BARNSLE
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.
14/08/06-14/08/06 1:50 SEE LOCATION PLAN RR 064390
PIT DIM
ENSIONS DEPTH FACE A FACE B FACE C FACE D
ORIENTATION = 0.20 AN
— —
— ~
A 8
D B = =
c =
Orientation :_ 7
- -
FACE AND POSITION LOGGED 1o
SAMPLE AND TEST RECORD STRATUM | WATER
DEPTH i
DEPTH TYPE RESULT DESCRIPTION OF STRATUM (thickness) G ST
: o2 |
C 0.5 CBR q i
i i TRIAL PIT TERMINATED ON ROCKHEAD 5T
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
ST ELAEHE AR REMARKS ON GROUNDWATER | JCB 3c
NS TRIAL PIT CR
All dimensions are in matres uniess olherw ise slaled




- Tel: 0151-523-0202 TRIAL PIT NO. TP6
Geotech”’ca’ Fax:0151-523-0252 TRIAL PIT LOG Sheet : of
CLIENT . SITE o 2 4 o
BARNSLEY MBC PENISTONE HISH SCHOOL, BARNSLEY
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.
2 4/08/06~14/08/06 1:5C SEE LOCATION BLAN RR CE6/3%08/5
oF R EHEEN b DEPTH FACE A FACE B FACE D
ORIENTATION -
e 40
=
A C 1.80
D B il =
C =
Orientation E- x
FACE AND POSITION LOGGED aLL
SAMPLE AND TEST RECORD : STRATUM | WATER
DEPTH TYPE RESULT DEFPTH DESCRIPTION OF STRATUM (thickness) o R
1= Grassed TOPSOIL (0.40) 1
[~ 80
[ 2.00 TUB : Grey/brown MUDSTONE recovered as SAND and GRAVEL -
E a TRIAL PIT TERMINATED ON ROCKHEAD =)
*

GROUNDWATER INFORMATION

DEFTH | BAPSED) WATER
STRUCK| TIME | LEvEL

REMARKS ON GROUNDWATER

JCB: 3C

NE TRIAL PIT DRY

EXCAVATION METHOD AND REMARKS

All dimensions are in melres unless olherw ise stated




- Tel: 0151-523-0202 TRIAL PIT NO. TP7
Geotechnical .. .. ::::;| TRALPIT LOG | 7"
CLIENT SITE
BARNSLEY MBC PENISTONE HIGH SCHQOL, BARNSLEY
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.
14/08/06-14/08/0¢ 150 SEE LOCARTION PLAN RR 06/3908/5

PIT DIMENSIONS

DEPTH FACE A FACE B FACE D
ORIENTATION o
& -
D B = =
C I
Orientation ? i
[ =
FACE AND POSITION LOGGED aL™
SAMPLE AND TEST RECORD ! STRATUM | WATER
DEPTH E PTION OF STRATUM (thickne:
DEPTH TYPE RESULT DERLRFTIO BATUME 58 no. | oeTH
Cd MADE GROUND comprising brick, concrete, timber, metal
[ and gravel in sand (0.70)
0.5 CBR 3%
- 0. TOUB 21D HEADSPACE = 0.0Oppm
- G.70
[ Dark brown becoming light brown very silty very sandy
[1.00 TUB gravelly CLAY often tending to ¢l silty SAND
= becoming more gravelly and cobbly and occasignal
= boulders with depth (weathered SANDSTONE)
B
—
jisS 3.00
P~ TRIAL PIT TERMINATED

GROUNDWATER INFORMATION

DEPTH
STRUCK

ELAPSED) WATER
TIME | LEVEL

REMARXS ON GROUNDWATER

JCB 3C

NS

TRIAL PIT DRY

EXCAVATION METHOD AND REMARKS

All dimensions are in metres unless otherw ise stated

© 0000000000000 O06O0COCOCGBOCOCEEOEOO




s Tel: 0151-523-0202 TRIAL PIT NO. TP8
V24 Geotechnical | ;% | TRIAL PIT LOG |™F™
CLIENT .4 SITE Wl - L
BARNSLEY MBC PENISTONE HIGH SCHOOL,
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY | JOB NO.
BT DIMENBIING s e DEPTH FACE A FACE B FACE D
ORENTATION s
A i
D B .:_ 2.50
c = &
Orientation :_ i
_I; =

FACE AND POSITION LOGGED  2::

SAMPLE AND TEST RECORD . STRATUM | WATER
DEPTH TVYPE RESULT DEPTH DESCRIPTION OF STRATUM (thickness) " S
=3 Grassed TOPSOIL (0.210) =
i MADE GROUND comprising brick and gravel in sand {0.40)
[ 0.40 TUE 0.50 PID HEADSPACE = 0.0vom
- 0.50 CBER 4 Light brown becoming grey/brown clayey silty gravelly
F SAND Il becoming
CaLg TUE |
-
N
= o Grey/brown MIESTONE recovered as SAND end GRAVEL
- 2.70 TUB
o 2.80 TRIAL PIT TERMINATED ON ROCKHEAD
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
DEFTH | PARSEY WATER | REMARKS ON GROUNDWATER | JCB 3C
NE TRIAL PIT DRY
All dimensions are in melres unless otherw ise stated




- Tel: 0151-523-0202 TRIAL PIT NO. TES
24 Geotechnical ' . | TRIAL PIT LOG | ™7™
CLIENT , SITE
BARNSLEY MBC PENISTONE HIGH SCHOOL, BARNSLEY
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.
14/08/06-14/08/06 1150 SEE LOCATION PLAN RR 05/3308/
PIT DI | : 3,00
RIMENENE o DEPTH FACE A FACE B FACE D
ORIENTATION =
A =
D B = -
c —
Orientation :_- n
FACE AND POSITION LOGGED 211
SAMPLE AND TEST RECORD STRATUM | WATER
b ;
DEPTH TYPE RESULT EPTH DESCRIPTION OF STRATUM (thickness) 5 s
= Grassed TOPSOIL (0.30) =
: .
— —
i iy TRIAL PIT TERMINATED ON ROCKHEAD )
—_ —
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
| Pl REMARKS ON GROUNDWATER | 728 3c
NS TRIAL PIT DRY
All dimensions are in matres unless otherw ise stated




- Tel: 0151-523-0202 TRIAL PIT NO. TP10
Geo,ecnnlcal Fax:0151-523-0252 TRIAL PIT LOG Sheet 1 of 1
CLIENT SITE ] o P iy
BARNSLEY MBC PENISTONE HIGH SCHOCL, BARNSLEY
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.
14/08/06-14/708/06 2:50 SEE LOCATICN PLAN RR 06/3808/5
= DIMESICHS e o DEPTH FACE A FACE B FACE D
ORIENTATION =
A -
D B = b
-
c 3 5
Orientation :_ T
=N )

FACE AND POSITION LOGGED  aLL

SAMPLE AND TEST RECORD J STRATUM | WATER
DEPTH TYPE RESULT DEFPTH DESCRIPTION OF STRATUM (thickness) S pTER

MADE GROURD wire, gravel
and occasion
0.50 CBR 3%
0 TUB PID HEADSPACE = 0.0ppm
g0

00 TUB MA GROUND comprising reworked light brown silty sandy_|
gravelly clay with occasional brick and tarmac (0.50)

5 TUB Dark brown rapidly becoming krown v » silty very sandy__|

elly CLAY often tending to clayey silty SAND
ith depth (weathered

TRIAL PIT TERMINATED ON ROCKHEAD

]l]lllllllllllllllllllIIIIIIII[IIIIIII’IIIIIII!

GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS

DEPTH | BARSFD) WATER | REMARKS ON GROUNDWATER | JCB 3C

NE TRIAL FIT DRY

All dimensions are in metres uniess otherwise stated




[2d Geotechnical|: ;x| TRAL PIT LOG [P T

Sheet : of

CLIENT SITE
BARNSLEY MBC PENI

tn

TONE HIGH SCHOOL, BARNSLEY

DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.

14/08/06-14/C8/086 1:58 SEE LOCATION FLAN RR 06/3208/5

s

PIT DIM ION A/C: 3.00
e e B;g; L DEPTH FACE A FACE B FACE C FACE D

ORIENTATION - B
A =
D B - Pl —
C i3
Orientation = i

FACE AND POSITION LOGGED  aLL

SAMPLE AND TEST RECORD STRATUM | WATER
T i
DEPTH TYPE RESULT DEPTH DESCRIPTION OF STRATUM (thickness) NG ERPFi
=S rassed TO2SOIL (O i
[ 5 CEBR 3% ¥ Firm/stiff mottled orange/brown/grey silty sandy CLAY _J
- ing gravelly with depth (dry and crumbkly -
Q.. T TUB i DSTONE)
H 0.0ppm
= 3,00 -
= TRIAL PIT TERMINATED
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
DEPTH | BATSED WATER | REMARKS ON GROUNDWATER | JCB 3¢
NS TRIAL PIT DRY
All dimensions are in metres unless otherw ise slaled




= Tel: 0151-523-0202 TRIAL PIT NO. TP12
V24 Geotechnical . ;5% | TRIAL PIT LOG |7
CLIENT SITE : i e T
BARNSLEY MBC PENISTONE HIGH SCHOOL, BARNSLEY
DATE OF FIELDWORK SCALE LEVEL/POSITION LOGGED BY JOB NO.
14/08/06-14/08/06 1:50 FR 06/3508/5
BT DM <ok DEPTH FACE A FACE B FACE D
ORIENTATION e
A I
D B e i
G L
Orientation _—__ ]
FACE AND POSITION LOGGED 21»
SAMPLE AND TEST RECORD STRATUM | WATER
DI H i
DEPTH TVPE RESULT EPT| DESCRIPTION OF STRATUM (thickness) . ==
Lowy Grassed TOPSOIL (0.30) ol
t 0.30
[ 0.50 CER 3% Light brown clayey silty gravelly SAND beccming more —
o gravelly and cobbly with depth (weathered SANDSTONE)
- 0.70 TUE PID HEADSPACE = 0,0ppm
E 2..26 TRIAL PIT TERMINATED ON ROCKHEAD
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
2Tk i MAE | mevarks on GROUNDWATER | JCE 3C
NS TRIAL PIT DRY
All dimensions are in melres unless oltherw ise stated




06/3908/5 —- Penistone Grammar School - Barnsley MBC

(o& Geotechnical |
September 2006

TP3




06/3908/5 — Penistone Grammar School- Barnsley MBC

TP4

TPS

Et: Geotechnical

September 2006




06/3908/5 — Penistone Grammar School - Barnsley MBC

TP6

et

[ofe Geotechnical |

September 2006




06/3908/5 — Penistone Grammar School - Barnsley MBC

(o Geotechnical |
September 2006




06/3908/5 - Penistone Grammar School - Barnsley MBC

TP10

% L b

(of& Geotechnical |
September 2006




06/3908/5 — Penistone Grammar School - Barnsley MBC

TP12

[ Geotechnical |
September 2006




APPENDIX D

GROUND GAS MONITORING DATA




O @ 0000000060060 000000 0 00
GAS MONITORING RESULTS

[ Job Number: | 06/3908/5 | | Site Name: | Penistone High School, Barnsley B
VISIT Nummwi ek 2 3 4 5 6 7 8 9 10
DATE | 15/09/06 _ 29/09/06 | 04/10/06 _ 12/10/06 . 19/10/06 __ 25/10/06 |
ATMOSPHERIC PRESSURE (mB) 988 977 983 992 | 962 999 ol Ry |

BH | AIR TEMPERATURE (°C) ) 15 20 15 15 - 15 15 w
CLOUD COVER Light | Overcast Overcast Light Overcast Overcast X el
WIND VELOCITY (MPH) Light Light Moderate Moderate Strong Moderate R
| PRECIPITATION Nil Nil Nil Nil Light rain Nil | S, PRSI i i
STATE OF GROUND Dry Damp Dry Dry Wet Damp
P CHa (%) Nil Nil . Nil : Nil | 0.1 ‘ Nil o
 COo(%)| 32 | 36 [ o7 | 06 [ 02 | 05 ] . = £y
 02(%)| 164 178 20.3 200 | 206 20.4 |
1 ~ HsS(p.p.m.) Nil | Nil Nil Nil Nil Nil )
1 ~CO(ppm)| Nil | Nil Nil Nil Nil Nil o N R
FLOW (l/hr) <0.1 =01 | <01 | =0i <01 | <01 ‘
STANDING WATER LEVEL (m) 175 | Dy [ DOy | 100 | 099 [ 100 | | |
~ CHa(%) ] Nil Nil Nil Nil 0.1 Nil Sl . o
L i—— CO2 (%) 1.1 15— 15 1.3 14 1.2 - ]
: 02 (%) 18.6 18.5 19.5 17.8 18.1 19.3 ==
el o ~ H:S (p.p.m.) Nil Nil | Nil Nil | Nl | Nil ' MR |
“cO(ppm)| Wi NI | Nl NIl | NI | Ni 7fJ =y ]
FLOW (I/hr) <0.1 <0.1 <0.1 <01 | <01 | <01 ‘
STANDING WATER LEVEL (m) Dy [  Dry | Dry | Dry | Dy [ Dy | [ |
~ CHs (%) Nil Nil | Nil Nil | Nil Nil | | |
" €Oz (%) 0.3 02 | 03 0.3 0.2 0.1 = = = |
e P 1  0z2(%) 203 -4 —208— |- 205 20.4 20.3 203 | ’j A
3 [  H;S (p.p.m.) Nil Nil Nil | Nil | Nil | Nil
e ~__ CO(p.p.m.) Nil | Nil Nil Nil Nil Nil |
FLOW (I/hr) <04 [ <03 <0.1 <0.1 <0.1 <0
STANDING WATER LEVEL (m) Dry Dry Dry Dry Dry Dry |
CHa (%) Nil CNil Nil Nil 0.1 Nil E=Se o ¥ s Yl 4= %
Co(%)] 24 | 30 | 32 34 34 I 3a- | N R ‘
02 (%) A T R 16.5 T3 | 68 | |
4 |  H2S (p.p.m.) Nil Nil Nil | Nil Nil ‘ Nil y
CO (p.p-m.) Nil Nil Nil Nil Nil Nil )
~ FLOW (l/hr) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
STANDING WATER LEVEL (m) Dry Dry Dry Dry Dry : Dry
INSTRUMENT: GAS DATA LMSxi GAS ANALYSER

MonitoringResultsSheet_report



| Job Number: | 06/3908/5 [z | Site Name: | Penistone High School, Barnsley ]
VISIT NUMBER 1 2 3 4 5 6 7 8 9 10
DATE ~ 15/09/06  20/09/06  04/10/06 | 12/10/06  19/10/06 . 25/10/06 :
ATMOSPHERIC PRESSURE (mB) 988 977 983 992 962 999 B forss & L ik
BH | AIR TEMPERATURE (°C) 15 20 15 15 15 15 B = R
CLOUDCOVER Light Overcast Overcast Light Overcast Overcast B
WIND VELOCITY (MPH) Light Light Moderate | Moderate Strong Moderate ]
PRECIPITATION Nl Nil__ | Nil Nil Light rain NIl | W
STATE OF GROUND Dry Damp | _ Dry Dry Wet Damp | |
Tt CHa (%) Nil Nil Nil Nil 0.1 Nil v =
CO: (%) 0. Jielil s | = 02 ~SISTRy = =08, e =02 o S P e
Oz (%) 201 | 204 206 | 203 20.3 203
5 R H:S (p.p.m.) Ni [ Ni Nil Nl [ Nil Nil S e
s CO (p.p.m.) Nl | Nil Nil Nl | Nil L I e
FLOW (I/hr) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
STANDING WATER LEVEL (m) Dy | Dy | Dy | Dry | B ] (R £ AR I | |
IR __CHa (%) 3 - R S T
e COz (%) | Toe=] ST S ]
_HS(ppm)| - | | Yass o SR TN |
gofpomy| — [ - oo [ = | T | |
FLOW (I/hr) ‘
STANDING WATER LEVEL (m) i [ | | |
CHa (%) ] | | n _ = i
__COz (%) i1 : | — s iy
0: (%) | o 1 I TV
i H:S (p.p.m.) o . —_— .
__Cofppm)| l [ | 1 [ J e
FLOW (I/hr) | ‘
STANDING WATER LEVEL (m) | |
__CH4 (%) l ! ———t
N COz (%) o | il ints
Op ikl - ..o 3 e TR l E
= __H:S (pp.m) |
n 8 M CO (p.p.m.) - ~ o b
FLOW (l/hr) i
STANDING WATER LEVEL (m)
INSTRUMENT: GAS DATA LMSxi GAS ANALYSER
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Atmospheric Pressure/

I
Ambient Temp

i § est I)atc and ( ondltmns

l)atﬁc.:r 22/ s ‘zaoé

(;AS DATA LTD f

Pegasus House

Seven Stars Estate |
Lo Wheler Rd :
Coventry

CV3 4B |

—

/-.,5‘3_.,

&

LMS FINAL INSPECTION & CALIBRATlON CERTIFICATE

l Tel 02476303311 Fax 02476307711 ;

INSTRUMENT DETAILS

Serial No ‘ §5/05

S'W Version

' 4}4 //GL»-Z-I(?)‘V

CUSTOMLR

CC CGromwaHnics L

INSTRUMENT C HE( KS

l’ }\L\hndrd = % |

Es lock Set / Rur—;nn" g ]

Pum In Out . | 1 abels F mcd '/ - '
. . s S S — et e
[)|-\P_I£'\_ C :_m!_rﬂs_l_ I =il = WE W = T ey RN RLLahbvalmn |)d.. . :____ Z 0 / / zZoo 7 |
GASES
CH4 co2 (4 3
lest %% Reading %o Yest ¢ Reading “a Test % Reading
0 © 0 0 0 0
accept = O accepl <= (1] aceept <= 0
§ o0 10 9 -0 2l 20-9
| aceept 4 9-3.1 accepl 9 8-102 aceept 20.5-21.2
| 0 0.0 ot | By
i accep! 48 032 0 accepl 37 (=45 0
Environics Serial No: 326 %
PRESSURES TEMPERATURE
Absolute:Relative Differential Applied C Reading €
Amos /00 3 0.0 . 0 (@
accept current +i-1 // accept - 1-40 ]
Atmos + SO0mbar /5 §4 +30 mbar 25 25 D
aceept current -48-+32 aceepl 29.5-30.5 accept 24 5.25.8
Atmos - 50 mbar ¢ §7z/ -30 mbar 40 40-0
[ aceept current 48--52 accept -29 5--30.5 aceept 37 5405
= o=l o B o - OPTIONSTS AT SRS TE
S it b AT PR R T S S PR S
. Borehole Flow % ; LEL | I 4 Femp Probe [ X
| (See other sheet) ‘ (see above) i
. S —_— —_— _— — — — _——rf —_— - ———— _— —_— = |
Extraction Flow e T | Toxic Gasses 1 Q'/ |
. T Ml S AT, Sy SRRSRE U YCEISG,. L > __| (see other sheet) | |
; P\( i(l'\l(. SR E W WA s T_‘
‘ g llt“L\‘ ‘—! UK (_{ l ‘t‘\’( l urQ x \dnlpl\. Plr‘L ﬁ"'l_ '\l:.lﬂliﬂl'\ {4‘ ] ‘ !\;\\. ); ___1‘
' T : - %_trul(.lhlc i AR
i Software T b

J_@.llCLnllltalL 7 l/ : 7




e et : . l
|
Test Date and Conditions GAS DATALTD :
= e Pegasus House |
Datei £ /g/mo‘é Seven Stars Estate :
| 1
Atmospheric Pressure| /003 . Se. Wheler Rd 1
: 2le : ° Coventry
Ambient Temp, /7 ¢ CV3 418 *
Tel: 024 76 303311 Fax: 024 76 307711 |
LMS FINAL INSPECTION & CALIBRATION CERTIFICATE
INSTRUMENT DETAILS
Serial No 5105 CUSTOMER
S'W Version G4 19a - LTENXV C € Guormemacac
S N A T R NI S s :
(m\ lype » T Range SN N | Tested '@ Reading 3
;:/‘1—0‘ 1 O __Z_fc? 7-;”# =] S oo / L _,-_'a ° j
o QO 0 /’ﬂd’n—'l//?‘,.& h__?a‘f’#‘l::___ _.__.__——/i.fr .j
LI IR T A e DA | R ?
- 4 l_ Y ﬁ___%i .l |
. | ol Vel i e S-Sl A= T ] iRl
! ! 7
BT R TS R T o Y Ik SR Lt i '
_ Appliedgas | ] L Readln"% e !
Iy pe ; lr C mjt}nlmlmn | lu\uc 12 ;,4 5 Toxie 2: }:Q ln\:c 35 5 ln\u 4 »
e 10 /P ‘f/;h ’;; ° o~ ] = f" S O T! A !
fe 2 O /o o 9 |
é‘_g_ L_ == /5’7‘—-— £ ’"";Lg-;fffh._m_.__in_ = e -
S SR S R B . N St SR R B B e L B e |
A R Y .____j e eI U
; ﬁ = = —_j@“ Tests - Low Ii.mge ()pggl! i ;_ BT 2l 3 l
CTargetFlow  [-SLHr  TOLHr 5 1/Hr [ mr Hr |‘3(1 | Hr |
PSS T ]/, - / ————— it !‘ e —_— e -— 4:
Applied | e e e e EE M e i e
Flow Rmdmg 1 ; b |
PR R = J aceept applcd f:l aceept d[‘[\llkﬁ(“)u'” accept applied 4.5 | acce ;;1'? :
dp Applied ’ 0 / / ;
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APPENDIX E

SOIL ENGINEERING TEST DATA



SUMMARY OF SOIL CLASSIFICATION TESTS

In accordance with BS1377:Part 2:1990 & B.R.E. IP 4/93 (soil suction valucs)

Key:- BD = Bulk Disturbed; SD = Small Disturbed; U100 = Undisturbed 100mm

(* Denotes Hand Shear Vane test result)

CL = Low Plasticity; CI = Intermediate; CH = High; CV = Very high; CE = Extremely high: NP = Non-plastic

BH/TP/ | Type| Depth | Depth | Moisture | Bulk Dry Shear Liquid Plastic | Plasticity | Passing Soil Description / Remarks

WS From To Content | Density | Density | Strength Limit Limmit Index | 425micron (Classification
Number (m) (m) (%) (Mg/m?*) | (Mg/m?) | (kN/m?) (%) (%) (%) (%)

BHI BD [ 050 | 050 3l N - - 43 23 20 92 Cl Very sandy gravelly CLAY. (see PSD result sheet)

C BHI | BD [ 150 | 150 22 : . : 36 22 14 92 e S
BH2 BD 1 0.50 0.50 19 T = = = = = Very silty very sandy GRAVLEL. (sce PSD result sheet)
BH2 BD | 150 | 1.50 16 T - o= Rlaraes, 18 10 85 CL. |Very sandy very gravelly CLAY  (scc PSD result sheet) o
BH2 | BD | 250 | 250 13 : : : ATl - - 7
BH3 L’TD 0__'5’()—- 0_567 12 Tt = = PepSaTTiy=i B TN et TR Very grnvéllyjs;ndi CLAY. (scc PSD result sheet) .
BH4 BD 0.50 0.50 16 . - - Pk 3 NP Very sandy gravelly SILT. {sce PSD result sheet)
BH4 | BD | 150 | 150 13 : - oS ] 19 20 93 c
BHS BD 0s0 | 0.50 17 = 4j = 22 0 | 86 K (1 Very gravelly sandy CI LAY . (sec PSD result sheet)
BHS | BD | 150 | 1.50 14 . SN 38 20 18 90 1

| el |
SITE: PENISSTONE SCHOOL DATE: Sep-06 ‘{0l Geotechnical
CLIENT: BARNSLEY MBC SHEET: 1of

Telephone: (0151) 523 0262

3908 5 RES



Geotech”’-cal Tel: 0151-523-0202 DETERMINATION OF HOLE NO.
Fax: 0151-523-0252 PARTICLE SIZE DISTRIBUTION BH1
CLIENT BARNSLEY MBC SITE PENISSTONE SCHOOL
SAMPLE DEPTH SAMPLE REF JOB NO
8.50 = 0.50 C&/38C8B/5
METHOD OF METHOD OF W e
PRETREATMENT TEST s
Size (microns) Size (mm)
Sieve Size €3 | 0|z12 ]300 425|600 f1,18] 2 [3.35] & i 28 |37.5] 50 7 00 | 150
% by Mass passing Sieve 78 | 81 89 | 90 | 91 | 52 | 94 | 55 | 96 | 97 | 87 ['97 | 98 | 100|100 |100 [100 |100 |200|200 |10
v m<+> mm
212 600 6.3 2? 5? TT HJ‘C ‘?5|
100 2p g3 150 | 300425 118 Sias\ 5 1 4 2 375 |63 T | 100
| {—— T (1]
| | + [
90 | — 80
80 ‘ 80
70 ml | o
| | pl il
B0 [T = 1 — i T T 60
Percentage | | | | | } | |
finer 50 14 : ] 50
than | |
40 | ‘ 40
| 1
30 | | | i | | 30
| I |
| | |
20 ‘ 20
10 ‘ | 18
. | | ‘ 4
0.002 0.008 0.02 0.08 0.2 0.8 2 6 20 60 200
Particle size in mm
Fine i Medium Coarse Fine I Medium | Coarse Fine l Medium I Coarse
CLAY COBBLES
| SILT SAND GRAVEL
% | - & 17 5 0
SAMPLE DESCRIPTION REMARKS

Very sandy gravell




Geotech”ical Tel: 0151-523-0202 DETERMINATION OF HOLE NO. .
Fax:0151-523-0252 PARTICLE SIZE DISTRIBUTION BH2
CLIENT EARNSLEY MBC SITE PENISSTONE SCHOOL .
SAMPLE DEPTH SAMPLE REF JOB NO.
£.50 - 0.50 ;| 067390875 .
METHOD OF METHOD OF
PRETREATMENT TEST i
Size (microns) Size (mm)
| Sieve Size 63 | 75 [150 ] 212 [ 300 [42s o0 |:.18] 2 [5.28] 5 .3 a0 [ za [oe [ 28 [57.5] s¢ T 63 ] 75 [100]1s0 .
% by Mass passing Sieve 39 41 | 46 | 47 | 49 | 50 | =1 | 54 | &C ‘ 61 12 | 77 | 8¢ ‘ 92 | 98 | 100 ‘ 100 | 100 | 100 | 200 | 100 | 100
um, | mm
- 212 8q0 . ela zf Tf 100 150 .
100 I B 2 £ I 150 | 300 425 1.18 2 335 § 10 14 ¥ .31,5 £3 : 100
I | | |
T I | BRI
90 H i : - T 90
I [ | I | l .
80 ‘ , : MY ‘ 80
H ‘ (
| | ML | |
70 ‘ - T i T 70 .
. \
60 : 1 80
Percentage ‘ ‘ | .
finer 50 : | 1l 50
than ‘ :
40 i 40
| | | 1
30 ‘ T a0
|
20 L 1 I 20 .
| . ] 1l :
W 1111 —t— : |l | ’:_ i T — T I 1C
| L i
L L 1 A 1 A
0.002 0006 002 00§ 02 06 2 & 20 80 200
Particle size in mm
Fine i Medium l Coarse Fine l Medium J Coarse Fine l Medium l Coarse .
cLAY COBBLES
SILT SAND GRAVEL
0 | - 21 40 0
SAMPLE DESCRIPTION REMARKS
Very silty very sandy GRAVEL .




Geotech”ical Tel: 0151-523-0202 DETERMINATION OF HOLE NO.
Fax:0151-523-0252 PARTICLE SIZE DISTRIBUTION BH2
CLIENT BARNSLEY MBC SITE PENISSTONE SCHOOL
SAMPLE DEPTH SAMPLE REF JOB NO.
1.50 = 1,50 2 CE/3908/5
METHOD OF METHOD OF et
PRETREATMENT TEST S
Size (microns) Size (mm)
Sieve Size 63 | 75 | 700 | 212 | 00 | 425 |66 118 2 [3.33] 5 |6.3] 10 4 | 20| 20 [37.5] 50 | 63 | 95 [ 100 [1s
% by Mass passing Sieve 62 | 63 | 66 | 67 | e | €3 | 70 | 74 | 77 | €1 |64 | €6 | @8 | e3 | 83 | 56 o | 106 | 200 200 | 100 | z0C
Hme » mm
100 2p } 62 1&321\23 n?.ssqo 118 335 ssf 1914 29 2‘1:0. Ts;fm s i
‘ ‘ ‘
90 . 90
80 80
70 1 70
[ || |
60 1 ! ! i 80
Percentage i
finer =5 { | 50
than ‘
40 ' T 40
|
30 | : 30
20 H i T 20
J | |
10 [7 : ‘. SE— 10
. | | | 0
0.002 D.006 0.02 0.08 0.z 0.6 2 6 20 (] 200
Particle size in mm
Fine Medium ‘ Coarse Fine [ Medium ’ Coarse Fine W Medium ‘ Coarse
CLAY COBBLES
SILT SAND GRAVEL
% - - 15 23 0
SAMPLE DESCRIPTION REMARKS

Very sandy very gravelly CLAY




Geotech”ica’ Tel: 0151-523-0202 DETERMINATION OF HOLE NO. .
Fax:0151-523-0252 PARTICLE SIZE DISTRIBUTION BH3
CLIENT BARNSLEY MBC SITE PENISSTONE SCHOOL .
SAMPLE DEPTH SAMPLE REF JOB NO.
5C - 5 0€/3908/5 .
METHOD OF METHOD OF e
PRETREATMENT TEST ez Sieve
Size (microns) Size (mm)
| Sieve Size 63 | 75 | 150 425 | 600 Ji.18| 2 .r [ o | 1¢.]| 20 | 28 [37.5] 5 Tl BE .
[ |
% by Mass passing Sieve 63 | 64 | 8% | &7 ! 67 | 68 | 65 | 73 | 7€ | 80 | 83 | @5 | g9 | a1 | 54 [100|16¢ ell ¢
L d 1 ! d
" m,...1_,, mm
2 ‘e 63 i 1P 150 .
sas 2p 63 150 | 300 425 e 3 335{5 Il‘w 1% 2_$ s1s |83 : g | 100
| | L
90 i BE; =1 i 90
+ |
| | i | .
{ |
BO T 80
\ !
70 i 70 .
| | [ ‘ |
| i I
60 1 i 60
Percentage [ | i .
finer 50 j: | i | | | ‘ 50
than ' | [ 1] ‘
|| \ (|
30 ' i 1 ‘ , 30
\ [ l
| |
20 [ i 20 .
AT . i
10 H1— | ~ ’ I — ‘ +— 10
N L | L | 3 i
0 002 0.006 002 0.06 02 06 2 5 20 60 200
Parlicle size in mm
Fine l Medium [ Coarse Fine ‘ Medium ‘ Coarse Fine ‘ Medium ‘ Coarse sonsles .
R SILT SAND GRAVEL |
9% | - - 13 2¢ 0
SAMPLE DESCRIPTION REMARKS
Very gravelly sandy CLAY .




Geatechﬂical Tel: 0151-523-0202 DETERMINATION OF HOLE NO.
Fax:0151-523-0252 PARTICLE SIZE DISTRIBUTION BHZ
CLIENT BARNSLEY MBC SITE PENISSTONE SCHOOL
SAMPLE DEPTH SAMPLE REF JOB NO,
0.50 - 0.50 B 06/3308/5
METHOD OF METHOD OF i)
t Sieve
PRETREATMENT TEST o
Size (microns) Size (mm)
Sieve Size £ 75 212 | 300 | 425 | 600 [1.28] 2 5 |6.3] 10 |24 | 20 50 | 6 75 | 108 |is0
% by Mass passing Sieve 73 74 | 78 83 | 84 | 85 |87 | g9 | o1 |93 |95 | 96 [ 97 [ 0o ‘ oo | 100 [100 | 200
Bme ~ mm
212 EQO B2 ZF '51 ?I‘,dDD 110
100 2p 63| 150 | 3qu425 | 118 2 a;5| 5 10 14 2 375 |63 : 100
L= |
| r | |
90 a ‘ ‘ ‘ T 90
80 . 80
70 BN 70
|
60 60
Percentage |
finer 50 T i 50
than [ [
40 M T 40
|
|
30 i i i i 30
1 [
; |
20 t 20
| |
10 M T i i 10
| |
. | L L L] ]
0.002 0.006 0.02 0.06 0.2 0.6 2 B 20 B0 200
Particle size in mm
Fine | Medium I Coarse Fine | Medium I Coarse Fine Medium | Coarse
CLAY COBBLES
mlil_ SILT SAND GRAVEL
% - I - 16 11 (]
SAMPLE DESCRIPTION REMARKS

Very sandy gravelly SILT




Geotech”iml Tel: 0151-523-0202 DETERMINATION OF HOLE NO.
Fax:0151-523-0252 PARTICLE SIZE DISTRIBUTION BHE
CLIENT BARNSLEY MBC SITE PENISSTONE SCHOOL
SAMPLE DEPTH SAMPLE REF JOB NO.
0 - 0.5 06/3908/5
i
METHOD OF METHOD OF =
PRETREATMENT TEST ik e
Size (microns) Size (mm)
Sieve Size 7 50 :--::!4:5 600 J1.28] 2 |3.35 1 14 | 20 8 50 | 63 | 75 | 200|350
% by Mass passing Sieve 5 L &9 |7 [ 72 26 | 79 | 82 | 84 | 85 | 89 | 94 | 99 |z00|z00]100 00 | 200
slr|1< > mm
212 ch 83 28 50 7% 'iqﬂ ‘\T’
100 | ‘ 2 I B3 150 300 425 : 1 1.18 3|15 ﬁ 1 14 20 376 63 ‘ ; 100
50 | | | L || =4
! 1 i <
E L il L
T | | i
70 : i 70
!
60 1 80
Percentage . | [ | .
finer 50 | .]‘ 11 50
than i J ‘ ‘
40 ‘ —r T ol 40
| { I
30 ‘ ! ' 30
| | |
i | | i :
20 ' T B i f i | 20
‘ 1t (1] ] i
10 H+——1—+ ‘! L il + : ] 10
- ' .‘ ( | ( ( M LTI
| AR A | il L |
0.002 0.006 0.02 0.08 0.2 0.6 2 B 20 B0 200
Particie size in mm
iy Fine I Madium | Coarse Fine Medium I Coarse Fine ; Medium | Coarse o
SILT SAND GRAVEL
% - - 14 21 0
SAMPLE DESCRIPTION REMARKS

Very gravelly

sandy CLAY




APPENDIX F

SOIL CONTAMINATION TEST DATA




ECoS

Client: CC GEOTECHNICAL
Essex House
Bridle Road
Bootle
Liverpool
Merseyside
L30 4UE

FAO: Mr R Roberts

Analytical Report Number: R06/1341

Client Project Name: Penistone High School, Barnsley
Client Project Number: 06/3908/5

Your Order Number: 06/3908/5

Order Receipt Date: 25/08/06

Reporting Date: Friday 15 September 2006

If you have any queries regarding this report please contact our Customer Services Manager

R06/1341 : Page 1of 11
ECAS Environmental Limited
Low Moor Business Park, Common Road, Bradford BD12 ONB
Tel: 01274 691122 Fax: 01274 608100




ELCo

Client Project Name: Penistone High School, Barnsley Client: CC GEOTECHNICAL
Project Number: 06/3908/5 Reporting Date: Friday 15 September 2006
Comments

All analyses are carried out using the laboratory's standard methods unless otherwise agreed.

The test results in this report refer only to the actual samples on which testing has been performed.

Any opinions and/or interpretations expressed herein are outside the scope of the testing laboratory's UKAS accreditation.
The test report shall not be reproduced, except in full, without the testing laboratory's written approval.

This testing laboratory cannot be held responsible for the condition or suitability of samples submitted for testing by a
third party or for the competency of personnel other than its own staff.

Soil Samples

Results are expressed based on air dried mass @ 40°C unless otherwise stated.
See key in Notes section for explanation of numerical categories for asbestos results, if applicable.

Stones (for example inert flints and inorganic minerals) >10mm are removed prior to analysis. Unless otherwise stated,
results have not been corrected for this loss.

Samples submitted for leachate determination were prepared using agreed procedures and analysed
using UKAS accredited methodology where appropriate.

Results are expressed without correction for recovery factors.

Key:
Accreditation:
MCERTS = This test is accredited to the British Standard BS EN ISO/IEC 17025:2000 and the Environment Agency MCERTS for soil standard.
17025 = This test is accredited to the British Standard BS EN ISO/IEC 17025:2000.

None = This test is currently not on our scope of accreditation,

Sample Pretreatment (Appended to Method of Detection)

D = Air Dried @ 40°C R = As Received
Sample Type Sample Results
B = Bulk disturbed sample P = Piston sample # Analysis not requested
C = Core Sample U = Undisturbed sample - open drive *** Test not completed. Please see notes on last page
D = Small disturbed sample W = Water Sample
Signed:

For and on behalf of EC6S Environmental Limited
Approved signatories:

Name Position

J R Brown Business Development Manager
L Dewell Production Manager

P Richardson Section Head

J Stoddart Technical Manager

RO6/1341 : Page 2 of 11




ECsS s
Client Project Name: Penistone High School, Barnsley Client: CC GEOTECHNICAL
Project Number: 06/3908/5 Reporting Date: Friday 15 September 2006 .
Soil Samples Method Statement .
Determinand Method of Sample Limit of | Accredi- Sub- Result .
Detection Pretreatment Detection | tation Contracted | Date
Arsenic ICP-OES D 0.1mgkg | 17025 No 04/09/06
 Cadmium ICP-OES ' D 02mgkg | 17025 No | 04/09/06
' Chromium (hexavalent) | ICP-OES ! D 1.0 mg/kg 17025 | No | 07/09/06 .
| Chromium (total) ICP-OES ' D 0.2 mg/kg 17025 No 04/09/06
Lead ICP-OES D 0.5 mg/kg 17025 No | 04/09/06
| Mercury ICP-OES D 0.1 mg/kg 17025 No 04/09/06 .
Selenium ICP-OES D 1.0 mg/kg 17025 No 04/09/06
Boron (water soluble) | ICP-OES D 0.5 mg/kg 17025 No 07/09/06
Copper ICP-OES D 0.2 ma/kg 17025 No 04/09/06 .
Nickel ICP-OES D 0.2 mg/kg 17025 No 04/09/06
Zinc } ICP-OES D 0.2 mg/kg 17025 | No 04/09/06 .
PAH (sum of EPA 16) GC-MS D 0.1 mg/kg 17025 No 06/09/06
Phenols (monohydric) Colorimetry R [ 2.0 mg/kg 17025 No 31/08/06 |
Cyanide (free) Colorimetry R | 2.0 mglkg 17025 No 01/09/06 .
Cyanide (total) Colorimetry R 2.0 mg/kg 17025 No 01/09/06
Cyanide (complex) Colorimetry R 2.0 mg/kg 17025 No 01/09/06
| Sulphate (water soluble) HPLC-IC D 0.001g1S04 | 17025 No 06/09/06 .
| Sulphide Colorimetry R 20mgkg | 17025 No | 01/09/06
| Sulphur (free) HPLC-UV D 4 mg/kg 17025 No 13/09/06
| pH pH-meter D N/A 17025 No 04/09/06 .
Naphthalene GC-MS ‘ D 0.1 mg/kg 17025 No 06/09/06
Acenaphthylene GC-MS | D 0.1 mg/kg 17025 No 06/09/06
Acenaphthene GC-MS | D 0.1 mg/kg 17025 No 06/09/06 .
Fluorene GC-MS D 0.1 mg/kg 17025 No 06/09/06
Phenanthrene | GC-MS D 0.1 mg/kg 17025 No 06/09/06
Anthracene ? GC-MS D 0.1 mg/kg 17025 No 06/09/06 .
Fluoranthene = GC-MS D 0.1 mg/kg 17025 No 06/09/06 |
' Pyrene GC-MS D 0.1mgkg | 17025 No 06/09/06
Benzo(a)anthracene GC-MS D 0.1 mg/kg 17025 No 06/09/06 .
Chrysene GC-MS D 01mgkg | 17025 No 06/09/06
| Benzo(b)fluoranthene ~ GC-Ms B D 0.1mgkg | 17025 No 06/09/06
Benzo(k)fluoranthene GC-MS D 0.1 mg/kg 17025 No 06/09/06 .
Benzo(a)pyrene GC-MS | D 0.1 mg/kg 17025 No 06/09/06
Indeno(1,2,3-cd)pyrene | GC-MS D 0.1 mg/kg 17025 No 06/09/06
Dibenz(a,h)anthracene |  GC-Ms D 0.1 mg/kg 17025 | No 06/09/06 .
| Benzo(g,h,i)perylene [ [ GC-MS D 0.1 mg/kg 17025 No 06/09/06
Barium ICP-OES D 0.2 mg/kg None | No 04/09/06
Beryllium , ICP-OES D | 0.2mg/kg None | No 04/09/06 .
Vanadium ICP-OES D 0.2 mg/kg None No 04/09/06
Nitrate HPLC-IC D 2.0 mg/kg None No 06/09/06
" Sulphate (total) ICP-OES D | 30 mg/kg SO4 17025 No 07/09/06 .
| Chrysotile (white) Microscopy D | 01%ww | 17025 | No | 30/08/06
R06/1341 : Page 3 of 11 .




ECoS

Client Project Name: Penistone High School, Barnsley Client: CC GEOTECHNICAL
. Project Number: 06/3908/5 Reporting Date: Friday 15 September 2006
f Determinand Method of Sample Limit of | Accredi- Sub- | Result
. Detection Pretreatment Detection | tation | Contracted = Date
Amosite (brown) Microscopy D 0.1% wiw I AT025 No | 30/08/06 J‘
Crocidolite (blue) Microscopy D 0.1% wiw } 17025 No ~30/08/06 '
_ Anthophyliite Microscopy D 0.1% wiw | 17025 No | 30/08/06
| Actinolite Microscopy D 0.1% wiw 17025 No 30/08/06
| Tremolite Microscopy D 0.1% wiw 17025 No 30/08/06
. Non-Asbestos fibres ‘ Microscopy D 0.1% wiw None No 30/08/06
Organic Matter Titration D 0.1% None No 04/09/06
TPH GC-FID D 5.0 mg/kg 17025 No 06/09/06
TPH C10-C12 GC-FID D 5.0 mg/kg None No 06/09/06 |
TPH C12-C16 GC-FID ! D 5.0 mg/kg None No 06/09/06 |
TPH C16-C21 GC-FID ‘ D 5.0 mg/kg None No 06/09/06
TPH C21-C35 GC-FID ' D 5.0 mg/kg None | No 06/09/06
TPH C35-C40 GC-FID ' D 5.0 mg/kg None | No 06/09/086
TPH Aromatic EC5-EC7 HS-GC-FID R 0.02 mg/kg | None No . 15/09/06
TPH Aromatic EC7-EC8 HS-GC-FID R 0.02mg/kg | None No 15/09/06
TPH Aromatic EC8-EC10 HS-GC-FID R 0.1 mg/kg None No 15/09/06
| TPH Aromatic EC10-EC12 GC-FID D 5.0 mg/kg None No 14/09/06
| TPH Aromatic EC12-EC16 GC-FID D 5.0 mg/kg None No 14/09/06
TPH Aromatic EC16-EC21 GC-FID D 5.0 mg/kg None No 14/09/06
TPH Aromatic EC21-EC35 | GC-FID D 5.0 mg/kg None No 14/09/06 |
TPH Aliphatic EC5-EC6 E HS-GC-FID R 0.1 mg/kg None No 15/09/06 |
TPH Aliphatic EC6-EC8 HS-GC-FID - 0.1 mg/kg None No 15/09/06 |
TPH Aliphatic ECB-EC10 HS-GC-FID i R 0.1 mglkg None | No 15/09/06 |
TPH Aliphatic EC10-EC12 GC-FID | D 5.0 mg/kg None | No 14/09/06
| TPH Aliphatic EC12-EC16 GC-FID D 5.0 mg/kg None | No 14/09/06
TPH Aliphatic EC16-EC35 GC-FID D 5.0 mglkg None No 14/09/06
Benzene HS-GC-FID R 0.02mgkg | 17025 No 15/09/06
Toluene HS-GC-FID R 0.02 mg/kg 17025 No 15/09/06
Ethylbenzene HS-GC-FID R 0.02 mg/kg 17025 No 15/09/06
m+p-Xylene HS-GC-FID R 0.04 mg/kg 17025 No 15/09/06
| 0-Xylene HS-GC-FID R 0.02 mg/kg 17025 No 15/09/06

R06/1341 : Page 4 of 11




ELCoS E
Client Project Name: Penistone High School, Barnsley Client: CC GEOTECHNICAL
Project Number: 06/3908/5 Reporting Date: Friday 15 September 2006 .
BH/TP 72 | TP3 TP5 TP6 TP7 .
Top Depth/m 0.70 | 0.70 | 0.70 0.70 0.60
Bottom Depth / m \ |
Customer ID | .
Sample Type ‘ '
Date Sampled
Receipt Date 25/08/06 25/08/06 25/08/06 25/08/06 25/08/06 .
EC6S Sample ID | S0610387 S0610388 S0610389 S0610390 S0610391
Matrix Type Soil Soil Soil Soll Soil .
Determinand i Units
| Arsenic mg/kg 57 76 . 6.2 38 11.2 .
| Cadmium | mglkg <0.2 <0.2 ‘ <0.2 <0.2 <0.2
Chromium (hexavalent) mglkg <1.0 <1.0 <1.0 <1.0 <1.0
Chromium (total) ma/kg 16.1 20.2 19.1 18.0 106.6 .
Lead mgkg | 11.6 8.4 ' 8.2 85 ‘ 216
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 ‘ <0.1
Selenium : ma/kg <1.0 <18 | «19. | =<ip <10 .
Boron (water soluble) ma/kg <0.5 <0.5 : <0.5 | <0.5 <0.5
Copper mag/kg 7.6 188 122 116 | 15.3
Nickel ma/kg 144 | 205 217 | 19.4 15.1 .
Zinc mg/kg 413 56.1 63.8 43.0 69.5
PAH (sum of EPA 16) mg/kg <0.1 <0.1 <0.1 <0.1 411.9
Phenols (monohydric) mag/kg ' <2.0 <2.0 <2.0 <2.0 <2.0 .
Cyanide (free) | mg’kg <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide (total) ' mag/kg <2.0 <2.0 <2.0 <2.0 <2.0
" Cyanide (complex) " malkg <20 <20 <2.0 <2.0 <2.0 .
' Sulphate (water soluble) | g/ls04 | 0.008 0.008 0.010 0.005 0514 |
Sulphide mg/kg <2.0 <2.0 <2.0 <2.0 107.1 |
Sulphur (free) ma/kg <4 <4 <4 <4 120 | .
| pH N/A 6.3 5.8 | 6.7 6.7 10.9 |
Naphthalene mg/kg <0.1 ' <0.1 ' <0.1 . <0.1 ; 0.2
Acenaphthylene mg/kg <0.1 , <0.1 <0.1 <0.1 0.3 .
Acenaphthene mg/kg <0.1 | <0.1 <0.1 <0.1 4.6
Fluorene ‘ mg/kg <0.1 | <0.1 <0.1 <0.1 4.5
Phenanthrene | mg/kg <0.1 <0.1 <0.1 <0.1 60.2 .
Anthracene | mglkg <0.1 <0.1 <0.1 <0.1 137
Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 85.3
Pyrene malkg <0.1 <01 <0.1 <01 694 | .
| Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 30.7 |
| Chrysene ma/kg <0.1 <0.1 <0.1 <0.1 29.4
' Benzo(b)fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 33.0 .
Benzo(k)fluoranthene mg/kg ' <0.1 ' <0.1 <0.1 | <0.1 e 21219
_Benzo(a)pyrene s mg/kg <0.1 <0.1 <0.1 ' <0.1 289
Indeno(1,2,3-cd)pyrene mg/kg <0.1 <0.1 \ <0.1 <0.1 17.6 .
Dibenz(a,h)anthracene mg/kg <0.1 <0.1 j <0.1 <0.1 | 3.0
R06/1341 : Page 5 of 11 .




ECoS

Client Project Name: Penistone High School, Barnsley Client: CC GEOTECHNICAL
. Project Number: 06/3908/5 Reporting Date: Friday 15 September 2006
BH/TP TP2 TP3 TPS TP6 TP?7
. Top Depth / m 0.70 0.70 0.70 0.70 0.60
Bottom Depth /' m
Customer ID
. Sample Type | 1
Date Sampled | | g
Receipt Date | 25/08/06 25/08/06 25/08/06 1 25/08/06 25/08/06
. ECOS Sample iD | SD610387 | S0610388 S0610389 = S0610390 S0610391
Matrix Type Soil Soil [ Soil | Soil Soil
. Determinand Units | }
Benzo(g,h,i)perylene ma/kg <0.1 <0.1 <0.1 <0.1 18.5 |
. Barium ma/kg 18.2 247 16.5 16.7 124.9
Beryllium mag/kg 0.5 0.8 0.8 0.6 1.2 |
| Vanadium mg/kg 24.2 28.7 26.9 25.3 64.6 '
. Nitrate | mglkg 8.0 <20 <2.0 . <2.0 37.9
Sulphate (total) mglkg SO4 | 152 40 71 [ <30 7320
Chrysotile (white) Category ND ND ND l ND ND
. Amosite (brown) Category ND ND ND i ND ND
Crocidolite (blue) Category ND ND | ND ND ND [
Anthophyllite Category ND | ND | ND ND ND \
. Actinolite Category ND ND ' ND ND ’ ND |
Tremolite Category ND ND ND ND ND |
Non-Asbestos fibres Category P P P P P |
. Organic Matter 1 % 1.0 1.0 1.0 05 3.9
TPH ma/kg 7.3 <5.0 <5.0 <5.0 25548
TPH C10-C12 mag’kg ‘ <5.0 <5.0 <5.0 <5.0 <5.0
. TPH C12-C16 ma/kg <5.0 <5.0 <5.0 <5.0 52.1
TPH C16-C21 mg/kg <5.0 <5.0 <5.0 <5.0 527.0
TPH C21-C35 ma/kg 6.2 <50 <50 | <50 15311 |
. | TPH C35-C40 mag/kg <5.0 [ <5.0 | <5.0 <5.0 [ 4425
| TPH Aromatic EC5-EC7 ma/kg = : W | = it : <0.02
TPH Aromatic EC7-EC8 ma/kg # # # # <0.02
. TPH Aromatic EC8-EC10 malkg # # # # <0.1
TPH Aromatic EC10-EC12 ma/’kg i # # # <5.0
TPH Aromatic EC12-EC16 mg/kg # B # # 15.7
. TPH Aromatic EC16-EC21 | mgkg # # # # 2195
TPH Aromatic EC21-EC35 mg/kg # # # it 240.6
TPH Aliphatic EC5-EC6 mg/kg # # # # <0.1
. TPH Aliphatic EC6-EC8 mg/kg # # # # <0.1
TPH Aliphatic EC8-EC10 mg/kg # = = # <0.1
TPH Aliphatic EC10-EC12 mg/kg = = B [ = <5.0
. TPH Aliphatic EC12-EC16 ma/kg # # # ' # <5.0
TPH Aliphatic EC16-EC35 ma’kg B B i # <5.0
Benzene mg/kg # # iz iz <0.02
. Toluene ma/kg # # # B <0.02
Ethylbenzene | mg/kg # # # = <0.02
. R06/1341 : Page 6 of 11




EC

Client Project Name: Penistone High School, Barnsley

Project Number: 06/3908/5

Client: CC GEOTECHNICAL
Reporting Date: Friday 15 September 2006

BH/TP | TP2 RS TPS TPB I TPT
Top Depth / m 0.70 0.70 0.70 070 | 060
Bottom Depth / m | ' e
Customer ID I
Sample Type | il '
Date Sampled | 5 1
Receipt Date 25/08/06 25/08/06 25/08/06 | 25/08/06 25/08/06
ECG6S Sample ID  S0610387 S0610388 S0610389 S0610390 S0610391
e _ Matrix Type | Soil | Sail __Sail Soil | Soil
i Determinand ] Units
| m+p-Xylene mg/kg # # | # i <004 |
| 0-Xylene mag/kg # 4 7 # <0.02

R06/1341 : Page 7 of 11




Project Number: 06/3908/5

EC

Client Project Name: Penistone High School, Barnsley

o~

Client: CC GEOTECHNICAL
Reporting Date: Friday 15 September 2006

BH/TP | TP8 TP9 TP10 TP11 TP12
Top Depth/m 0.40 0.70 0.70 0.70 0.70
Bottom Depth /m |
Customer ID |
Sample Type
Date Sampled
Receipt Date 25/08/06 25/08/06 25/08/06 25/08/06 25/08/06
EC6S Sample ID | S0610392 S0610393 S0610394 S0610395 S0610396
Matrix Type Soil Soil Soil Soil Soil
\
" Determinand Units
; Arsenic mag’kg 9.5 50 9.9 36 6.4
| Cadmium mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Chromium (hexavalent) mg/kg <1.0 <1.0 <1.0 <1.0 <1.0
Chromium (total) mg/kg 20.0 20.9 41.2 26.1 23.6
Lead ma/kg 20.2 10.1 40.8 12.1 10.7
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Selenium maglkg <1.0 <1.0 <1.0 <1.0 <1.0
Boron (water soluble) mg/kg i <05 <0.5 0.8 <0.5 <0.5
Copper mg/kg | 210 14.9 26.0 236 21.2
Nickel mg/kg 13.8 19.2 12.7 28.0 244
| Zinc mg/kg : 56.9 62.8 92.0 65.9 65.5
PAH (sum of EPA 16) ma/kg 8.4 <0.1 250.6 <0.1 <0.1
Phenols (monohydric) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide (free) mg/kg <2.0 <2.0 <2.0 | <2.0 <2.0
Cyanide (total) mg/kg <2.0 <2.0 <2.0 | <2.0 <2.0
Cyanide (complex) mg/kg <2.0 <2.0 <2.0 ' <2.0 <2.0
Sulphate (water soluble) g/l SO4 0.104 0.013 0.761 0.045 0.008
Sulphide ma/kg 2.9 45 27.2 <2.0 <2.0
Sulphur (free) mg/kg <4 <4 54 _ <4 <4
pH N/A 85 12 10.6 ’ 6.7 6.9
Naphthalene mg/kg <0.1 <0.1 1.0 <0.1 <0.1
Acenaphthylene ma/kg <0.1 <0.1 0.3 <0.1 <0.1
Acenaphthene mag/kg <0.1 <0.1 44 <0.1 <0.1
Fluorene mg/kg <0.1 <0.1 45 <0.1 <0.1
Phenanthrene mg/kg 1.0 <0.1 43.2 <0.1 <0.1
' Anthracene mg/kg 0.5 <0.1 8.6 <0.1 <0.1
Fluoranthene mg/kg 2.1 <0.1 48.7 <0.1 <0.1
Pyrene mg/kg 2.0 <0.1 417 <0.1 <0.1
Benzo(a)anthracene mg/kg 0.7 <0.1 1T.4 | <0.1 <0.1
Chrysene mg/kg 0.6 <0.1 16.5 | <0.1 <0.1
Benzo(b)fluoranthene ma/kg 0.7 <0.1 18.4 <0.1 <0.1
Benzo(k)fluoranthene mag/kg ! 0.2 <0.1 7.5 <0.1 <0.1
Benzo(a)pyrene mg/kg ' 0.5 <0.1 16.7 <0.1 <0.1
Indeno(1,2,3-cd)pyrene | mg/kg <0.1 <0.1 9.0 <0.1 <0.1
Dibenz(a,h)anthracene mg/kg <0.1 <0.1 1.6 <0.1 <0.1
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ECsS ®
Client Project Name: Penistone High School, Barnsley Client: CC GEOTECHNICAL .
Project Number: 06/3908/5 Reporting Date: Friday 15 September 2006 .
BH/TP | TP8 TP9 ‘ TP10 ' TP11 TP12
Top Depth /m 0.40 0.70 0.70 | 0.70 0.70 .
Bottom Depth / m
Customer ID
Sample Type | .
Date Sampled 1
Receipt Date | 25/08/06 25/08/06 25/08/06 25/08/06 25/08/06
EC6S Sample ID | S0610392 S0610393 | S0610394 S0610395 S0610396 .
T _u B Matrix Type Soil Soil Soil Soil | Soil
Determinand Units | .
Benzo(g,h.i)perylene mg/kg 0.3 <0.1 11.2 <01 <0.1
Barium ' ma/kg 68.5 256 86.6 46.9 24.5 .
Beryllium mg/kg 0.5 0.6 0.7 1.2 0.9
Vanadium | mg/kg 741 299 54.0 34.2 32.5
Nitrate mgkg | <20 2.4 39.2 <2.0 24 .
Sulphate (total) | mag/kg SO4 2195 164 9926 69 <30
Chrysotile (white) | Category | ND ND ND ND ND
Amosite (brown) Category ND ND ND ND ND .
Crocidolite (blue) Category ND ND ND ND ND
| Anthophyllite Category | ND ND , ND ND ; ND
| Actinolite Category ND ND - ND | ND 5 ND | .
| Tremolite Category ND ND ND | ND ND |
Non-Asbestos fibres Category P P B | P P ?
Organic Matter % 1.8 1.3 3.9 ' g5 | 0.6 ; .
TPH mg/kg 79.4 <50 | it ] <89 <50 |
TPH C10-C12 ma/kg <5.0 <50 <5.0 <5.0 <5.0
TPH C12-C16 mg/kg <5.0 <5.0 391 <5.0 <5.0 .
TPHC16-C21 7 mgkg | 104 | <50 3065 <5.0 <5.0
TPH C21-C35 T mgkg 343 <50 10650 |  <5.0 <5.0
TPH C35-C40 mg/kg 33.8 <5.0 328.8 <5.0 <5.0 .
TPH Aromatic EC5-EC7 ma/kg # i <0.02 B #
TPH Aromatic EC7-EC8 mag/kg # # <0.02 = #
TPH Aromatic EC8-EC10 ) ma/kg # # <0.1 # # .
TPH Aromatic EC10-EC12 mg/kg i # <5.0 i it
TPH Aromatic EC12-EC16 ma/kg # # 19.6 # #
| TPH Aromatic EC16-EC21 mg/kg i # 181.6 “ # .
TPH Aromatic EC21-EC35 ma/kg 7 4 165.5 \ i #
TPH Aliphatic EC5-EC6 mg/kg i # <0.1 ‘ % Ed
TPH Aliphatic EC6-EC8 ma/kg # # <0.1 # # .
TPH Aliphatic EC8-EC10 mg/kg # # <0.1 # #
TPH Aliphatic EC10-EC12 mag/kg # # <5.0 i o
TPH Aliphatic EC12-EC16 ma/kg # # <5.0 # # .
TPH Aliphatic EC16-EC35 mg/kg £ £ <5.0 & #
Benzene mg/kg # # <0.02 # 4
Toluene ‘ mg/kg B # <0.02 = 2 .
Ethylbenzene ‘ malkg # # <0.02 # #
R06/1341 : Page 9 of 11 .




Project Number: 06/3908/5

EC

Client Project Name: Penistone High School, Barnsley

[

Client: CC GEOTECHNICAL
Reporting Date: Friday 15 September 2006

BH/TP TP8 J TP9 TP10 TP11 ‘ TP12
Top Depth / m 0.40 0.70 0.70 0.70 0.70
Bottom Depth / m 3
Customer ID
Sample Type i
Date Sampled ;
Receipt Date | 25/08/06 25/08/06 25/08/06 | 25/08/06 25/08/06
EC&S Sample ID | S0610392 S0610393 S0610394 S0610395 S0610396
L - Matrix Type | Soil ! Soil Soil | Soil ‘ Soil
| | |
Determinand Units
m+p-Xylene mg/kg B = <0.04 = #
o-Xylene mg/kg i # <0.02 # #
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ECoS

Client Project Name: Penistone High School, Barnsley Client: CC GEOTECHNICAL
Project Number: 06/3908/5 Reporting Date: Friday 15 September 2006

Notes and Preservation Details

ASBESTOS BULK MATERIAL ANALYSIS

Samples analysed using polarised light optical microscopy with dispersion staining in accordance with a documented in-
house procedure based on HSG 248 - Asbestos in Bulk Materials.

KEY TO ASBESTOS RESULTS
The standard analytical method used for asbestos identification cannot give an accurate quantitative value for percentage

asbestos content. The following numerical categories however may be used to assess the approximate quantity of
asbestos present in the sample as submitted to the laboratory:

ND - No fibres detected (based on a detection limit of 0.1% by weight)
1 -  Fibres detected - less than 0.1% by weight

2 - Fibres detected - greater than 0.1% by weight

P - Non - asbestos fibres present

Quantitative estimates, to which the above numerical categories apply, are outside the scope of the laboratory's UKAS
accreditation, which covers asbestos identification only.

R06/1341 : Page 11 of 11




APPENDIX G

WRAS ASSESSMENT TABLE FOR WATER MAINS
SPECIFICATION




mGeotechnical

WRAS ANALYSIS OF
CONTAMINATION DATA

Job Number 06/3908/5 Created by: PB
Name Penistone High School, Barnslk Reviewed by: DH
Arithmetric Geometric UCLgs WRAS threshold value

Mean (mg/_kg) Mean (mLkg) (mgﬂ;)
Arsenic 6.89 8.47 10
Cadmium 0.20 0.20 3
Chromium (hexavalent) 1.00 1.00 25
Chromium (total) 31.18 47.72 600
Lead ' 19.38 500
Mercury 0.10 0.10 1
Selenium 1.00 1.00 3
PAH (total) 67.16 154.69 )
Phenols (monohydric) 2.00 2.00 5
Cyanide (free) 2.00 2.00 25
Cyanide (complex) 2.00 2.00 250
Sulphide 15.87 250
Sulphur (free) 20.60
pH 7.63
TPH




APPENDIX H

HUMAN HEALTH RISK ASSESSMENT METHODOLOGY




CONTAMINATION RISK ASSESSMENT METHODOLOGY

INTRODUCTION

CC GEOTECHNICAL utilises a range of methods to assess soil and/or groundwater contamination, as
discussed below. The toxicological data collated by CC GEOTECHNICAL is presented within an
appendix in the Report. The data gathered is generally in accordance with the hierarchy in Clause 3.7 of
CLEA CLR 9. The hierarchy may be circumvented where more up to date authoritative data from a
toxicological study has been published from sources lower down the hierarchy.

CLEA 2002
A number of SGV's have been published by DEFRA, derived using the CLEA 2002 model, and these
form the baseline approach to assessment of soil contamination. The SGV's vary according to intended
end use of the land under assessment. CC GEOTECHNICAL applies these SGV's in human health risk
assessment

Where an SGV is not available, current Environment Agency advice is that, at present, the CLEA 2002
program should not be used to generate Site Specific Assessment Criteria (SSAC's). In accordance with
this guidance CC GEOTECHNICAL does not generally use CLEA 2002 in its risk assessment for
organic contaminants. SSAC's are however, derived using the CLEA 2002 software for beryllium and
vanadium where appropriate. This approach will be reviewed when updated versions of CLEA are
released (due to be 2005).

SNIFFER - LQO01 - “Method for Determining Site Specific Assessment Criteria”

SEPA has published a deterministic methodology for the derivation of SSAC's, which is consistent with
the CLEA methodology. The method is called “SNIFFER”.

The SNIFFER methodology allows the derivation of SSAC's for non-standard land use scenarios, and
allows site-specific data to be used (e.g. bioavailability).

SNIFFER evaluates the exposure risk from threshold and non-threshold compounds. It cannot be used
for risk assessment from groundwater contamination.

The SNIFFER models the following pathways:

TABLE 1 - PATHWAYS INCLUDED IN SNIFFER

» :-:..:lb& ‘:}w'“{ u’i-ﬁ.: D

B o

Outdoor Ingestion of Dust

Indoor Ingestion of Dust
Consumption of Home-grown Vegetables
Ingestion of Soil Attached to Vegetables
Outdoor Inhalation of Fugitive Dust
Indoor Inhalation of Dust
Outdoor Inhalation of Seil Vapour
Indoor Inhalation of Seil Vapour

WD | W N =

SNIFFER does not assess the risk via dermal pathways but does contain mechanisms to ascertain
whether the dermal pathway should be assessed.

RISC v4.02
Where a detailed quantitative risk assessment is required for the dermal pathway RISC v4.02 will be
used.

CC GEOTECHNICAL uses RISC v4.02 for human health risk assessment in scenarios where SNIFFER
is unsuitable i.e. where inhalation of groundwater vapours and soil and/or groundwater dermal contact
are important pathways

The treatment of threshold and non-threshold contaminants with respect to toxicity and quantification of
risk, is discussed within the CLEA methodology (DEFRA & EA-CLR10, 2002). Regulatory bodies in the
UK do not accept the concept of slope factors (mathematical models based on animal data) in risk
assessment, therefore the application of RISCv4.02 in CC GEOTECHNICAL reports is based on the
substitution of slope factors by appropriate toxicological data. The database in RISC v4.02 has been
updated with the toxicological data published by the Environment Agency in the CLEA TOX reports.




In RISC v4.02, exposure risks for threshold and non-threshold compounds are evaluated using a
Hazard Quotient (HQ). The hazard quotient is a ratio of exposure to toxicity(i), for an individual chemical
and exposure pathway(j):

HQ; = ADE; / TDI; (threshold contaminants)
HQ; = ADE; / IDy (non threshold contaminants)

HQ; Hazard quotient for chemical “i” and pathway “j”

ADE;j; Average daily intake for chemical "i" and exposure pathway “j"
TDI; Tolerable Daily Intake for chemical *i” and exposure pathway “j"
1Dy Index dose for chemical “i" and exposure pathway “j"

The acceptable hazard quotient for all human receptors is 1.0

For a specific chemical, the overall risk is assessed as the summation of each HQ arising from each
applicable exposure pathway.

Where there are two or more contaminants present that affect the same organ, then the risk of the
contaminants will be summed.

SUMMARY OF RISK ASSESSMENT TOOLS
A summary of the risk assessment tools used by CC GEOTECHNICAL is given below:

TABLE 2 - SUMMARY OF RISK ASSESSMENT TOOLS

v v
SGV's
SNIFFER v T 3 3
RISC v4.02 v 3 v v v v v
CCG RISK v v v v ~

METHODOLOGY FOR PAH's
CLEA TOX reports have been published for 2 of the EPA 16 PAH's, namely benzo(a)pyrene and
naphthalene.

To assess the PAH's where toxicological data is not available, CC GEOTECHNICAL adopts published
authoritative Toxicity Equivalent Factors (TEF) to assess the risk posed by these PAH's. This
methodology multiplies the 95" UCL result for the PAH by the TEF to give a total TEF for the PAH,
expressed as equivalent Benzo(a)pyrene, which may then compared with the criteria for
Benzo(a)pyrene.

This methodology will be reviewed when the TOX reports for threshold and non-threshold PAH's are
published by DEFRA [ EA.
METHODOLOGY FOR TPH'’s

TPH (Total Petroleum Hydrocarbons) is not a single chemical, but a collection of many different
molecules, with differing physical and toxicological properties.

The EA have published a document (Science Report P5-080/TR3) discussing the approach for the
evaluating human health risks from TPH's in soil and the guidance has been incorporated into the
methodology employed by CC GEOTECHNICAL and is as follows;




1) An initial TPH (C9-C40) screen is undertaken to assess concentrations on the site. Duplicate
samples are analysed for VOC's using a PID headspace analysis. The lack of positive reading from
the headspace analysis indicates that aromatic hydrocarbons are not present. Where positive
responses are obtained, further analysis may be carried out depending on the levels recorded.

2) In Addition to the above a sufficient number of speciated TPH's will be undertake to sufficiently
characterise the nature of the TPH's encountered.

3) To assess the TPH screen data, CC GEOTECHNICAL compares the data to the SSAC for the
Aliphatic EC8-EC10 fraction

4) Where the conceptual model indicates they chlorinated aliphatic hydrocarbons or aromatic
hydrocarbons are present on the site then 50% of the samples will be analysed for VOC's
and the remainding 50% will be analysed for speciated TPH's.

5) Where the TPH data contains an outlier then additional speciated TPH analysis will be
undertaken to assess the ‘hotspot’

STATISTICAL DATA INTERPRETATION

In any site investigation only a small fraction of the soil on the site is tested. Therefore the mean derived
from the contamination data for a contaminant may not be the same as the true mean for the
contaminant distribution on the site.

The analysis of any data set involves three steps;

1. Determine if the data set is a normal or a skewed distribution (coefficient of variation)
2. Determine the number of samples in the analysis
3. Determination of procedure for calculation of 95" UCL

For a data set with a normal distribution where there are less than 30 samples the methodology is based
on CLEACLR 7.

t5.D

Jn

95thUCL =X +

t is dependant on value of n.

CLR 7 also allows for the assessment of the maximum value to determine whether it is an outlier and
forms part of a separate population. Data sets that form more than one population should be considered
as two or more sets.

Where all results for a contaminant are below the limit of detection, a statistical analyses will not be
undertaken.




APPENDIX |

TOXICOLOGICAL INPUT PARAMETERS / GAC DERIVATION
WORKSHEETS




CONTAMINANT RESIDENTIAL WITHOUT PLANT UPTAKE
HCV (mg/kg)
SGV GAC DERMAL | COMBINED
ASC SGVIGAC
Arsenic 20 590 19.34
Cadmium 30 59000 29.98
Chromium (hexavalent) 200 17700 197.7
Chromium (total) 200 17700 197.7
Lead 450 450
Mercury 15 1770 14.87
Selenium 260 2950 238
Boron (water soluble)
Copper
Nickel 9
Zinc
Phenols (monohydric) 21900 413000 20797
Cyanide (free) 53 53
Cyanide (total) 53 53
Cyanide (complex) o3 53
Sulphate (water soluble) g/l
SQ,
Sulphide
Sulphur (free)
pH
TPH
PAH (total)
Naphthalene 33.4 9076 33.3
Acenaphthylene 2030 1650
Acenaphthene 2030 1650
Fluorene 811 18514 776
Phenanthrene 2030 1650
Anthracene 6089 136153 5828
Fluoranthene 2550 136153 2503
Pyrene 29D 13615 250
Benzo(a)anthracene 20.3 16.5
Chrysene 20.3 16.5
Benzo(b)fluoranthene 20.3 16.5
Benzo(k)fluoranthene 20.3 16.5
Benzo(a)pyrene 2.03 9.08 1.65
Indeno(1,2,3-cd)pyrene 20.3 16.5
Dibenz(a,h)anthracene 2.03 1.65
Benzo(g,h,i)perylene 20.3 16.5
Barium
Beryllium
Vanadium
Nitrate
Sulphate (total)
Organic Matter
TPH C10-C12




B CONTAMINANT RESIDENTIAL WITHOUT PLANT UPTAKE
HCV (mglkg)
SGV GAC DERMAL | COMBINED
ASC SGVIGAC
TPH C12-C16
TPH C16-C21
TPH C21-C35
TPH C35-C40
TPH Aromatic EC5-EC7 0.134 171 0.133
TPH Aromatic EC7-EC8 3 118000 2.9
TPH Aromatic EC8-EC10 15.99 24000 15.97
TPH Aromatic EC10-EC12 79.6 24000 77.0
TPH Aromatic EC12-EC16 291.7 24000 288.1
TPH Aromatic EC16-EC21 608 17700 587.8
TPH Aromatic EC21-EC35 608 17700 587.8
TPH Aliphatic EC5-EC6 24.07 | >1000000 24.06
TPH Aliphatic EC6-EC8 52.79 | >1000000 52.78
TPH Aliphatic EC8-EC10 9.96 59000 9.95
TPH Aliphatic EC10-EC12 45.28 59000 52.54
TPH Aliphatic EC12-EC16 198.54 | 59000 197.8
TPH Aliphatic EC16-EC34 40596 | >1000000 3901
Benzene 0.134 171 0.138
Toluene 3 118000 3
Ethyl Benzene 16 59000 15.99
m+p-Xylene 22.91 105610 22.90
o-Xylene 22.91 | 105610 22.90




Derivation of ASC for the Dermal Pathway

Equation 3.1 from CLEA CLR 10

IR s IR EF 5 BT
BW x AT

ADE =

ADE — Average Daly Exposure (mg/kg bw/day)

IRpermaL — Chemical Exposure Rate via the Dermal Pathway
EF - Exposure Frequency (days/year)

ED — Exposure Duration (years)

BW — Body Weight (kg)

AT - Averaging Time (day)

Equation 6.6 from CLEA CLR 10

DAx A.

IR pppias = (DAx Agyyy )m. TDOOE L skv X £ pust )j_x‘m)on

DA - Average Absorbed Contaminant dose per unit area of skin (mg/cm?/day)
Askin — Exposed Skin Area (cm?)

Faqust — Fraction of locally derived soil in indoor dust

o, o BW x AT x HCV

(4F x ABS x 4 ;0 )m'mcxm +(AF x ABS x Ag % Fpyp ot )x EF x EDx10™°
The SSAC including the dermal pathway is:

1 1 1
= +
SSA CTO TAL 55‘4 CS NIFFER A SCC DERMAL




For residential scenarios (both Residential With and Without Plant Uptake) the
following input parameters are used:

BW =11.15kg - Taken from SNIFFER
AT = 2190 days - Taken from SNIFFER
B i =1mg/cm? - Taken from CLEA Briefing Note 1
AFindoor =0.06mg/cm? - Taken from CLEA Briefing Note 1
ABS = CONTAMINANT SPECIFIC
Askinoutdoor  =544cm? - Time Averaged exposed skin
based on data from CLEA Briefing
Note 1
Askin-indoor = 685cm? - Time Averaged exposed skin
based on data from CLEA Briefing
Note 1
ED =120 days - Taken from CLEA CLR 10
ED = 6 years - Taken from CLEA CLR 10
10°® = conversion factor for kg to mg
HCV = CONTAMINANT SPECIFIC

For Residential scenarios ASCpermaL iS:

11.15x2190x HCV

ASC =
DERMAL ™ ((1x ABS x 544)+(0.06 x ABS x 685x0.75))x120x 6x10™
24418. 14583. :
ASCy = 18.5 _ 3301458333 HCV _ 0000 oo, HCV
((544x 4BS)+(30.825x ABS))x0.00072  574.825 ABS ABS




L
L
CONTAMINANT ABS HCV ASCpermaL .
Arsenic 0.03 0.0003 590.00
Cadmium 0.001 0.001 59,000 .
Chromium (hexavalent) 0.01 0.003 17,700
Chromium (total) 0.01 0.003 17,700
Lead .
Mercury 0.01 0.0003 1,770
Selenium 0.01 0.005 2,950 .
Nickel 0.01 0.005 29,500
Phenols (monohydric) 0.1 0.7 413,000
Naphthalene 0.13 0.02 9076.92 b
Fluorene 0.13 0.04 18,514
Anthracene 0.13 0.3 136,153
Fluoranthene 0.13 0.3 136,153 .
Pyrene 0.13 0.03 13.615
Benzo(a)pyrene 0.13 0.00002 9.08 .
TPH Aromatic EC5-EC7 0.1 0.00029 171
TPH Aromatic EC7-EC8 0.1 0.2 118,000
TPH Aromatic EC8-EC10 0.1 0.04 24,000 ib
TPH Aromatic EC10-EC12 0.1 0.04 24,000 |
TPH Aromatic EC12-EC16 0.1 0.04 24,000
TPH Aromatic EC16-EC21 0.1 0.03 17,700 .
TPH Aromatic EC21-EC35 0.1 0.03 17,700
TPH Aliphatic EC5-EC6 0.1 5 >1,000,000 .
TPH Aliphatic EC6-EC8 0.1 5 >1,000,000
TPH Aliphatic ECR-EC10 0.1 0.1 59,000
TPH Aliphatic EC10-EC12 0.1 0.1 59,000 .
TPH Aliphatic EC12-EC16 0.1 0.1 59,000
TPH Aliphatic EC16-EC34 0.1 2.0 >1,000,000 .
Benzene 0.1 0.00029 171
Toluene 0.1 0.2 118,000
Ethyl Benzene 0.1 0.1 59,000 .
M+p-Xylene 0.1 0.179 105,610
o-Xylene 0.1 0.179 105,610 .
References: .
Draft Human Health and Ecological Risk Assessment for the Georgia-Pacific
California Wood Products Manufacturing Facility .
Basis and Background of the Soil Remediation Standards for the Combined
Ingestion and Dermal Absorption Pathway .
ib
L)
®
»




INPUT DATA FOR GAC’S
Assumptions made in the derivation of GAC’s:
The following assumptions have been made in the derivation of GAC's:

e The soil is a sand matrix
¢ The Soil Organic Matter Content is 1%

The input parameters used in the derivation worksheets are presented hereunder:

Parameter Value Justification
Childhood Ingestion 0.485 Taken from Table 3.6
Factor LQO1
Time Averaged Body 11.15kg Table 3-2 of LQO1
Weight
Childhood Inhalation 0.362 Taken from Table 3-6 of
Factor LQO1
Time Averaged Body 0.93m Table 3-4 of LQO1
Height
Soil Density 1.6 g dry weight/cm® CLEA Briefing Note 2

Soil-Water content by
volume (Water filled

porosity)

0.15 cm°/cm”®

CLEA Briefing Note 2

Soil-Air content by
volume (Air filled

0.31 cm°/cm®

CLEA Briefing Note 2

porosity)
Dilution Ratio 20,000 Taken from LQO1 (page
63)
Temperature 12°C Taken from 6.99 of
CLEA CLR 10
Ambient air velocity in 3m/s Taken from LQO1
the mixing zone
Source Zone Width 15m LQO1
Parallel to Wind
Direction
Depth to Subsurface 1m LQO1

Contamination

Receptor Data Used in the Derivation of GAC's:

The critical receptor for the ‘Residential Without Plant Uptake’ scenario is a female child.
The selection of an Exposure Duration and averaging period of 0-6 years is considered
appropriate; hence the averaging time is 2190 days, a Time Averaged Body Weight
(TABW) of 11.15kg and a Time Averaged Body Height (TABH) 0f10.93m.




ARSENIC

Arsenic occurs naturally in many soils. A survey of 2691 uncontaminated sites is (Berrow and
Reaves, 1984) indicates that the mean concentration of arsenic in ‘uncontaminated’ soils to be 10
mg/kg. Urban surveys of soils in Wolverhampton and Stoke has reported arsenic concentrations
in the range of 2-167mg kg™’ (EA, in preparation).

The data collated from literature review of the toxicological properties of arsenic are summarised

below:

CLEA CLR TOX 1 — March
2002
N/A
N/A
N/A

A summary of the toxicological properties are presented below:

70mg — Lethal | Severe gastroinintestional | CLEA CLR TOX 1
Dose damage and heamorrhaging,
vomiting and diarrhea, cramps
and cardiac abnormalities

Index Dose is | Skin cancer, thickening the | CLEACLR TOX 1

0.3ug/kg walls blood vessels

bw/day

Index Dose is | Lung cancer CLEA CLR SGV 1
0.002ug/kg

bw/day

Epidermological studies indicate that skin lesions are the most sensitive indicator of chronic

toxicity.

The ingestion Index Dose is based on WHO drinking water guidance of 10ug/l, which has an

associated lifetime excess cancer risk of 6x10™.

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 1), hence they have not been taken into account.




| n |

CADMIUM

Cadmium occurs naturally in soils, but is normally expected to be less than 1mg/kg

(Alloway,1995).

The data collated from literature review of the toxicological properties cadmium are summarized

below;

CLEA CLR TOX 3

| Lethal Dose
25mg/kg bw

Hemorrhages in the
gastrointestinal tract, odema,
severe liver and kidney
damage

CLEA CLR TOX 3

| TDIng  1uglkg
bw/day

Damage to the kidneys

CLEA CLR TOX 3 -
JECFA

| IDinh
0.001png/kg
bw/day

Nasal itching, runny nose,
nose bleeding, nasal mucosal
atrophy, bronchitis, pneumonia
and lung cancer

CLEACLR TOX 3

The background exposure data for cadmium is presented below:

16ug/kg bw/day

CLEA CLR TOX

The empirical relationship between plant uptake and pH of the soil should not be used where the

specific basis.

pH is less than 6.5, and the soil to plant concentration factor should be determined on a site

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 3), hence they have not been taken into account. This may not be the case on sites where:

s Activities such as vehicle movements increase dust generation

e The contamination itself is in a dry and/or dusty form

e The majority of the site is bare for long periods and dry/windy conditions prevail




HEXAVALENT CHROMIUM

Cadmium is a common element in rocks, and soils in England and Wales have a chromium
content in the range of 0.2mg/kg to 838mg/kg, with a median of 39.2mg/kg (McGrath and
Loveland, 1992)

The data collated from literature review of the toxicological properties of chromium are

summarized below;

CLEA CLR TOX 4 — March
2002

N/A

N/A

N/A

A summary of the toxicological properties are presented below;

Lethal Dose — | Hemorrhaging in the | CLEA CLR TOX 4
300mg gastrointestinal fract, odema,

severe kidney and liver

damage
TDlng  3ug/kg | Affects on gastrointestinal tract | CLEA CLR TOX 4
bw/day (oral ulcer, diarrhea, vomiting,

abdominal pain and

indigestion) and the blood
IDing Lung cancer CLEACLR TOX 4
0.0013pg/kg
bw/day

_The background exposure data for hexavalent chromium is presented below:

13uglkg bwiday | CLEA CLR TOX 4

The SGV for hexavalent chromium is also used for total chromium as it is assumed that all other

forms of chromium in the soil can be transformed to the hexavalent form.

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR
SGV 3), hence they have not been taken into account. This may not be the case on sites where:

e The majority of the site is bare for long periods and dry/windy conditions prevail

e Activities such as vehicle movements increase dust generation




e The contamination itself is in a dry and/or dusty form

INORGANIC FREE CYANIDE
The GAC for free cyanide for the ‘Residential With Plant Uptake’ scenario is 53mg/kg.

The data collated from literature review of the toxicological properties chromium are summarized

below;

CLEA CLR TOX 5 — March

2002
N/A
N/A
N/A
A summary of the toxicological properties are presented below;
Fatal  oral | o = CLEA CLR TOX 5

dose 0.56mg
kg-1 bw

Fatal dermal
dose 100mg
1 kg-1 bw

The GAC for free cyanide is based on acute effects and is derived using the following algorithm:

(LDL,/UF)x BW
OTSIR

SSAC =

where LDL, is the lowest lethal dose, UF is the safety factor, BW is body weight, and OTSIR is

time soil ingestion rate.

Based on a LDL, of 0.56mg/kg bw/day, an UF 50, a BW 11.15kg and an OTSIR 2g, the GAC is
53mg/kg.

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 3), hence they have not been taken into account.




Soil parameters are based on a sandy soil and have been taken from CLEA CLR 10 and/or the
CLEA Briefing Notes

MERCURY

The data collated from literature review of the toxicological properties of mercury are summarised

below;

CLEA CLR TOX 7 — March
2002

N/A

N/A

N/A

A summary of the toxicological properties for elemental mercury are presented below;

Damage to major CLEACLRTOX7
particularly the lungs
TDli,g 0.3pg/kg | Damage to the kidneys CLEACLRTOX 7

bw/day

1mg/m organs,

A summary of the toxicological properties for inorganic mercury are presented below;

Lethal Dose — | Severe gastrointestinal | CLEA CLR TOX 7
0.7g damage, cardiovascular

collapse, renal failure. ‘
TDling 0.3pg/kg | Damage to the kidneys CLEACLRTOX7
bw/day
IDing 0.3pg/kg CLEACLRTOX7
bw/day

The background exposure data for inorganic mercury is presented below:

— 2.5ug/kg bw/day CLEACLRTOX7

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR
SGV 5), hence they have not been taken into account. This may not be the case on sites where:

e The majority of the site is bare for long periods and dry/windy conditions prevail

» Activities such as vehicle movements increase dust generation




. » The contamination itself is in a dry and/or dusty form

. NICKEL

The SGV published for nickel by the Environment Agency for the ‘Residential With Plant Uptake’
. scenario is 50mg/kg.

The data collated from literature review of the toxicological properties of nickel are summarised

below;

“Yes " DEFRA | CLEA CLR TOX 8 — March

2002
N/A
N/A
N/A

CLEA CLR TOX 8

Headache, nausea, vomiting,

Lethal Dose =

382mg/m® insomnia, irritability  and
pulmonary lesions
TDling  Spg/kg | Damage to the kidneys CLEACLR TOX 8
| bw/day
TDlisw / IDing | Reduction body weight CLEACLRTOXS8

0.006ug/kg
| bw/day

160ug/kg bw/day | CLEA CLR TOX

0.3ug/kg bw/day CLEACLRTOX 8

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

| . SGV 7), hence they have not been taken into account. This may not be the case on sites where:

. s The majority of the site is bare for long periods and dry/windy conditions prevail
» Activities such as vehicle movements increase dust generation

* The contamination itself is in a dry and/or dusty form




SELENIUM

The data collated from literature review of the toxicological properties of selenium are summarized

below;

CLEA CLR TOX 10 — March
2002

N/A

N/A

N/A

A summary of the toxicological properties for selenium is presented below;

Lethal dose | Fever, dermatiis. anrexia and | CLEACLR TOX 8
250mg death
TDl,y 5ug/kg | Damage to the kidneys CLEACLRTOX 8
bw/day
TDlisn / IDing | Reduction body weight CLEACLRTOX 8
0.006ug/kg
bw/day

The background exposure data for selenium is presented below:

— 13ug/kg bw/day | CLEACLRTOX 10

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR
SGV 9), hence they have not been taken into account. This may not be the case on sites where:

* The majority of the site is bare for long periods and dry/windy conditions prevail

* Activities such as vehicle movements increase dust generation

e The contamination itself is in a dry and/or dusty form




NAPHTHALENE
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Structure naphthalene

The data collated from literature review of the toxicological properties of naphthalene are

summarised below;

CLEA CLR TOX 20 — April
2002
N/A
N/A
N/A
A summary of the toxicological properties for naphthalene is presented below;
LD the deliberate ingestionof naphthalene | CLEA CLR
2000mg | mothballs has caused nausea, vomiting, lethargy, | TOX 20
ataxia, convulsions, abdominal pain, hemolytic anemia
(resulting from red cell breakdown), liver toxicity, renal
failure, coma and death (ATSDR, 1995; EC-JRC,
i 2003; IPCS, 1998).
20ug/kg | Oral toxicity was moderate in mice (LD50 400to 700 | CLEA CLR
bw/day | mg kg—1 bw (milligrams per kilogram body weight)) TOX 20

and moderate to low in rats (LD50 about 500 to 9400
mg kg—1 bw) (EC-JRC, 2003; IPCS, 1998). An 8-hour
LC50 value greater than 0.5 mg L—1 (500 mg m-3) air
for inhalation has been reported for rats (IPCS, 1998).
Bronchiolar necrosis was seen in mice exposed for 4
hours at 0.1 mg L-1 (100 mg m-3) (Buckpitt and
Franklin, 1989). Acute dermal toxicity in rats was low
(LD50 > 2500 g kg—1 bw; probably 24/48-hour covered
contact) (EC-JRC, 2003; IPCS, 1998). Rodents do not
appear to be sensitive to the blood effects
naphthalene, and this should be considered when
using rodent data to derive tolerable naphthalene
exposure levels for humans. Naphthalene induced
hemolytic anemia has been reported in dogs (Zuelzer
and Apt, 1949).




0.86 Individuals living in houses where large numbers CLEA CLR
mg/kg mothballs were TOX 20

bw/day | distributed have suffered anemia and kidney effects
(ATSDR, 1995; EC-JRC, 2003; IPCS, 1998). There is
limited evidence linking occupational inhalation
naphthalene with cataracts in humans, but the studies
are old and typically involved co-exposure to other
substances (ATSDR, 1995; EC-JRC, 2003; IPCS,
1998). No reports lung damage to humans exposed to
naphthalene by the inhalation (or any other) route were
found during this review. A woman who ingested 400
mg naphthalene per day for 7 days (for medicinal
purposes) suffered numb extremities and enlarged
liver and spleen, while hemoglobin and albumin were
detected in the urine (MacGregor, 1954).

The background exposure data for naphthalene is presented below:

7uglkg bw/day CLEA CLR TOX 20
2.8ug/kg bwiday CLEA CLR TOX 20

The USEPA classes naphthalene as a “possibly carcinogenic to humans”.

The physical properties of naphthalene used in the derivation of GAC's are presented below:

2511 | water per | octanol BP RISC V4.03 DATABASE
2000 cm’/g BP RISC V4.03 DATABASE
0.0198 BP RISC V4.03 DATABASE
7.5x10"" m%/s BP RISC V4.03 DATABASE
5.9x10° m*/s BP RISC V4.03 DATABASE
128.2 g/mole BP RISC V4.03 DATABASE
0.085 mmHg BP RISC V4.03 DATABASE




BENZO(a)PYRENE

=5

e

Structure benzo(a)pyrene

The data collated from literature review of the toxicological properties of benzo(a)pyrene are

summarized below;

CLEA CLR TOX 2 — April

2002
N/A
N/A
N/A

R i sihal  dose i 2 e - CLEA CLR TOX 2

i for mice

1 1,600mg
IEY 1D,y 0.02pg/kg | Dermatitis, breathing | CLEA CLR TOX 2
| bw/day problems, chest pains, skin

and lung cancer, depressed
immune system

[ ID,» 7ng/kg | Lung cancer CLEACLR TOX 2
bw/day
1 N/A Skin cancer CLEACLR TOX 2

The USEPA classes benzo(a)pyrene as a "probable human carcinogen”.

The ingestion Index Dose is based on WHO guidelines 0.7ug/L, which is based on an excess
lifetime cancer risk 10° (WHO 1996).

The inhalation Index Dose is based on the air quality standard 0.25ng/m®.




No toxicological data is available for the dermal pathway.

A review of the primary literature (Neal 1967) indicates that benzo(a)pyrene may be a non-

threshold substance. A plot of dose versus reaction is presented below:
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pyrene used in the derivation of GAC's are presented below:

1258925 | water per | BP RISC V4.03
octanol DATABASE

1000000 cm*/g BP RISC V4.03
DATABASE

0.0000463 BP RISC V4.03
DATABASE

9x10"° m*/s BP RISC V4.03
DATABASE

4.3x10° m%/s BP RISC V4.03
DATABASE

252.3 BP RISC V4.03
DATABASE

5.5x10° mmHg BP RISC V4.03
DATABASE




PHENOL

The data collated from literature review of the toxicological properties of phenol are summarized

below;

CLEA CLR TOX 9 — April

2002
N/A
N/A
N/A
A summary of the toxicological properties for phenol is presented below;
LD 140mglkg eosis, 7 cardiovascular EA CLRTOX9

bw effects, cardiovascular effects,
metabolic acidosis and
cyanosis

Mouth sores, diarrhea and | CLEA CLR TOX 9
dark urine

bwiday

The physical properties of phenol used in the derivation of the SGV are presented below:

1.47 CLEA SGV 8

1.46 cm’/g CLEA SGV 8
3.97x10” atm.m®mol”’ CLEA SGV 8
9.1x10"°m?/s CLEA SGV 8
8.2x10°m?/s CLEA SGV 8




48 Pa CLEASGV 8

94.11 g/mol CLEA SGV 8

FLUORENE

Structure of Fluorere

The data collated from literature review of the toxicological properties of fluorene are summarized

below;

www.epa.gov/iris

N/A

The selected Relevant Health Criteria value for ingestion for fluorene as a threshold substance

was the Oral Reference Dose, which is equivalent to the TDI.

The Oral TDI is 0.04mg/kg bw/day. No information on the MDI has been found during the
literature search, hence the TDSI is assumed to be 20% of the TDI.

The data is based on Mouse oral subchronic toxicity study. Prepared by Toxicity Research
Laboratories, LTD., Muskegon, Ml for the fice Solid Waste, Washington, DC.

The USEPA have a low confidence in the RfD (TDI).

Soil parameters have been taken from CLEA CLR 10 and/or the CLEA Briefing Notes



http://www.epa.gov/iris

The physical properties of fluorene used in the derivation of GAC's are presented below:

15848 | water per | octanol BP RISC V4.03 DATABASE
14000 cm/g BP RISC V4.03 DATABASE
0.0261 BP RISC V4.03 DATABASE
7.9x10"°m%/s BP RISC V4.03 DATABASE
3.6x10"m/s BP RISC V4.03 DATABASE
0.0084 mmHg BP RISC V4.03 DATABASE
166.2 g/mole BP RISC V4.03 DATABASE

ANTHRACENE

The data collated from literature review of the toxicological properties of anthracene are

summarized below;

www.epa.gov/iris

N/A

The selected Relevant Health Criteria value for ingestion for anthracene as a threshold substance

was the Oral Reference Dose, which is equivalent to the TDI.

The Oral TDI is 0.3mg/kg bw/day. No information on the MDI has been found during the literature

search; hence the TDSI is assumed to be 20% of the TDI.

The data is based on a Subchronic toxicity in mice with anthracene. Final Report. Hazelton

Laboratories America, Inc. Prepared for the fice of Solid Waste, Washington, DC.



http://www.epa.gov/iris

The USEPA have a low confidence in the RfD (TDI).

The physical properties of anthracene used in the derivation of GAC’s are presented below:

39810 | water per | octanol

BP RISC V4.03 DATABASE

30000 cm’/g

BP RISC V4.03 DATABASE

0.00267

BP RISC V4.03 DATABASE

7.7x10 "m?/s

BP RISC V4.03 DATABASE

3.2x10°m?/s

BP RISC V4.03 DATABASE

0.0000027mmHg

BP RISC V4.03 DATABASE

178.2 g/mol

BP RISC V4.03 DATABASE

FLUORANTHENE

The data collated from literature review of the toxicological properties of fluoranthene are

summarized below;

www.epa.gov/iris

N/A

The Oral TDI is 0.3mg/kg bw/day. No information on the MDI has been found during the literature

search, hence the TDSI is assumed to be 20% of the TDI.

The data is based on a 13-Week mouse oral subchronic toxicity study. Prepared by Toxicity

Research Laboratories, Ltd., Muskegon, Ml for the fice Solid Waste, Washington, DC.



http://www.epa.govliris

The USEPA have a low confidence in the RfD (TDI).

The critical receptor for this scenario is a female adult. The selection of an Exposure Duration and

averaging period 0-6 years is considered appropriate, as is the chosen receptor body weight.

Soil parameters have been taken from CLEA CLR 10 and/or the CLEA Briefing Notes

The physical properties of fluoranthene used in the derivation of GAC'’s are presented below:

125892 | water per | octanol BP RISC V4.03 DATABASE
110000 cm’/g BP RISC V4.03 DATABASE
0.00066 BP RISC V4.03 DATABASE
6.4x10"" m%/s BP RISC V4.03 DATABASE
3.0x10°m?/s BP RISC V4.03 DATABASE
1.2x10®mmHg BP RISC V4.03 DATABASE
202.3 g/mol BP RISC V4.03 DATABASE

PYRENE

The data collated from literature review of the toxicological properties of pyrene are summarized
below;

No

No

Yes IRIS www.epa.govfiris

N/A

The selected Relevant Health Criteria value for ingestion for pyrene as a threshold substance was

the Oral Reference Dose, which is equivalent to the TDI.



http://www.epa.gov/iris

The Oral TDI is 0.03mg/kg bw/day. No information on the MDI has been found during the
literature search, hence the TDSI is assumed to be 20% of the TDI.

The data is based on a Mouse Oral Subchronic Toxicity Pyrene. Study conducted by Toxicity
Research Laboratories, Muskegon, MI for the fice Solid Waste, Washington, DC.

The USEPA have a low confidence in the RfD (TDI).

Soil parameters have been taken from CLEA CLR 10 and/or the CLEA Briefing Notes

The physical properties of pyrene used in the derivation GAC's are presented below:

125892 | water per | octanol BP RISC V4.03 DATABASE
110000 cm’/g BP RISC V4.03 DATABASE
0.000137 BP RISC V4.03 DATABASE
7.2x10"°m"/s BP RISC V4.03 DATABASE
2.7x10°m"/s BP RISC V4.03 DATABASE
2.5x10® mmHg BP RISC V4.03 DATABASE
202.3 g/mol BP RISC V4.03 DATABASE

ACENAPHTHYLENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for acenaphthylene is 0.001.

ACENAPHTHENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for aecnaphthene is 0.001.




BENZO(A)ANTHRACENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for benzo(a)anthracene is 0.1

PHENANTHRENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for phenanthrene is 0.001.

CHRYSENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have
been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for chrysene is 0.1

BENZO(B)FLUORANTHENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for benzo(b)fluoranthene is 0.1

BENZO(K)FLUORANTHENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for benzo(k)fluoranthene is 0.1

INDENO(1,2,3-CD)PYRENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.




The TEF for indeno(1,2,3-CD)pyrene is 0.1

DEBENZ(A,H)ANTHRACENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have
been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for dibenz(a,h)anthracene is 1.0

BENZO(G,H,l)PERYLENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have
been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for benzo(g,h,l)perylene is 0.1

HYDROCARBONS
AROMATIC EC5-EC7 (BENZENE)

The data collated from literature review of the toxicological properties of the aromatic EC5-EC7

(benzene) fraction are summarized below:;

CLEA CLR TOX 11

No

No

N/A

The oral index dose for benzene is 0.00029mg/kg bw/day and the inhalation index dose is

0.00091mg/kg bw/day.

The physical properties the aromatic EC5-EC7 fractions used in the derivation of GAC's are

presented below:




P

125.89254

BP RISC V4.03 DATABASE

59

BP RISC V4.03 DATABASE

0.228

BP RISC V4.03 DATABASE

9.8x10™

BP RISC V4.03 DATABASE

8.8x10°

BP RISC V4.03 DATABASE

85

BP RISC V4.03 DATABASE

78

BP RISC V4.03 DATABASE

AROMATIC EC7-EC8 (TOLUENE)

The data collated from literature review of the to

(toluene) fraction are summarized below;

xicological properties of the Aromatic EC7-EC8

CLEA CLR TOX 14

N/A

The oral tolerable daily intake for toluene is 200

intake is 74ug/kg bw/day.

ug/kg bw/day and the inhalation tolerable daily

The mean daily intake for toluene is 10ug/day for ingestion and 124ug/day for inhalation.

AROMATIC EC8-EC10

The data collated from literature review of the toxicological properties of the aromatic EC8-EC10

fraction are summarized below;




TPHCWG

N/A

The ingestion tolerable daily intake for the aromatic EC8-EC10 fraction is 0.04mg/kg bw/day and

the inhalation tolerable daily intake is 0.04mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties the aromatic EC8-EC10 fractions used in the derivation of GAC's are

presented below:

1258.9254 BP RISC V4.03 DATABASE
1600 BP RISC V4.03 DATABASE
0.49 BP RISC V4.03 DATABASE
1x10° BP RISC V4.03 DATABASE
0™ BP RISC V4.03 DATABASE

4.8 BP RISC V4.03 DATABASE
120 BP RISC V4.03 DATABASE




AROMATIC EC10-EC12

The data collated from literature review of the toxicological properties of the aromatic EC10-EC12

fraction are summarized below;

TPHCWG

N/A

The ingestion tolerable daily intake for the aromatic EC10-EC12 fraction is 0.04mg/kg bw/day and

the inhalation tolerable daily intake is 0.04mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties the aromatic EC10-EC12 fractions used in the derivation of GAC's are

presented below:

3162.2777 BP RISC V4.03 DATABASE
2500 BP RISC V4.03 DATABASE
0.14 BP RISC V4.03 DATABASE

1X10° BP RISC V4.03 DATABASE
1X10° BP RISC V4.03 DATABASE
0.48 BP RISC V4.03 DATABASE
130 BP RISC V4.03 DATABASE




AROMATIC EC12-EC16

The data collated from literature review of the toxicological properties of the aromatic EC12-EC16

fraction are summarized below;

The ingestion tolerable daily intake for the aromatic EC12-EC16 fraction is 0.04mg/kg bw/day and

the inhalation tolerable daily intake is 0.04mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%
of the tolerable daily intakes.
The physical properties the aromatic EC12-EC16 fractions used in the derivation of GAC's are

presented below:

7943.2823 BP RISC V4.03 DATABASE
5000 BP RISC V4.03 DATABASE
0.054 BP RISC V4.03 DATABASE
1x10” BP RISC V4.03 DATABASE
1x10” BP RISC V4.03 DATABASE
0.036 BP RISC V4.03 DATABASE

150 BP RISC V4.03 DATABASE




AROMATIC EC16-EC21

The data collated from literature review of the toxicological properties of the aromatic EC16-EC21

fraction are summarized below;

TPHCWG

N/A

The ingestion tolerable daily intake for the aromatic EC16-EC21 fraction is 0.03mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties the aromatic EC16-EC21 fractions used in the derivation of GAC's are

presented below:

50118.723

BP RISC V4.03 DATABASE

16000

BP RISC V4.03 DATABASE

0.013

BP RISC V4.03 DATABASE

1107

BP RISC V4.03 DATABASE

1x107°

BP RISC V4.03 DATABASE

5.8x10™

BP RISC V4.03 DATABASE

190

BP RISC V4.03 DATABASE

AROMATIC EC21-EC35

The data collated from literature review of the toxicological properties of the aromatic EC21-EC35

fraction are summarized below;




TPHCWG

N/A

The ingestion tolerable daily intake for the aromatic EC21-EC35 fraction is 0.03mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties the aromatic EC21-EC35 fractions used in the derivation of GAC's are

presented below:

1258925.4 BP RISC V4.03 DATABASE
130000 BP RISC V4.03 DATABASE

6.8X10* BP RISC V4.03 DATABASE ‘

X107 BP RISC V4.03 DATABASE 1
1x10° BP RISC V4.03 DATABASE
3.3X10° BP RISC V4.03 DATABASE
240 BP RISC V4.03 DATABASE




ALIPHATIC EC5-EC6

The data collated from literature review of the toxicological properties of the aliphatic EC5-EC6

fraction are summarized below;

TPHCWG

N/A

The ingestion tolerable daily intake for the aliphatic EC5-EC6 fraction is 5mg/kg bw/day and the

inhalation tolerable daily intake is 5.26mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC5-EC6 fraction used in the derivation of GAC’s are

presented below:

1995.2623 BP RISC V4.03 DATABASE
790 BP RISC V4.03 DATABASE

34 BP RISC V4.03 DATABASE
1x10° BP RISC V4.03 DATABASE
1x10” BP RISC V4.03 DATABASE
270 BP RISC V4.03 DATABASE

81 BP RISC V4.03 DATABASE




ALIPHATIC EC6-EC8

The data collated from literature review of the toxicological properties of the aliphatic EC6-EC8

fraction are summarized below;

No

No

Yes TPHCWG

N/A

The ingestion tolerable daily intake for the aliphatic EC6-EC8 fraction is 5mg/kg bw/day and the

inhalation tolerable daily intake is 5.26mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC6-EC8 fraction used in the derivation of GAC'’s are

presented below:

10000 BP RISC V4.03 DATABASE
4000 BP RISC V4.03 DATABASE
51 BP RISC V4.03 DATABASE
1x10° BP RISC V4.03 DATABASE
1x10° BP RISC V4.03 DATABASE
48 BP RISC V4.03 DATABASE
100 BP RISC V4.03 DATABASE




ALIPHATIC EC8-EC10

The data collated from literature review of the toxicological properties of the aliphatic EC8-EC10

fraction are summarized below;

TPHCWG

N/A

The ingestion tolerable daily intake for the aliphatic EC8-EC10 fraction is 0.1mg/kg bw/day and

the inhalation tolerable daily intake is 0.29mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC8-EC10 fraction used in the derivation of GAC's are

presented below:

63095.734 BP RISC V4.03 DATABASE
32000 BP RISC V4.03 DATABASE
82 BP RISC V4.03 DATABASE
1x10” BP RISC V4.03 DATABASE
1x10” BP RISC V4.03 DATABASE
4.8 BP RISC V4.03 DATABASE
130 BP RISC V4.03 DATABASE




ALIPHATIC EC10-EC12

The data collated from literature review of the toxicological properties of the aliphatic EC10-EC12

fraction are summarized below;

No

No

Yes TPHCWG

N/A

The ingestion tolerable daily intake for the aliphatic EC10-EC12 fraction is 0.1mg/kg bw/day and

the inhalation tolerable daily intake is 0.29mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC10-EC12 fraction used in the derivation of GAC's are

presented below:

398107.17 BP RISC V4.03 DATABASE
2.5X10° BP RISC V4.03 DATABASE
130 BP RISC V4.03 DATABASE
1x10” BP RISC V4.03 DATABASE
1x107 BP RISC V4.03 DATABASE
0.49 BP RISC V4.03 DATABASE
160 BP RISC V4.03 DATABASE




ALIPHATIC EC12-EC16

The data collated from literature review of the toxicological properties of the aliphatic EC12-EC16

fraction are summarized below;

TPHCWG

N/A

The ingestion tolerable daily intake for the aliphatic EC12-EC16 fraction is 0.1mg/kg bw/day and

the inhalation tolerable daily intake is 0.29mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC12-EC16 fraction used in the derivation of GAC's are

presented below:

6309573.4

BP RISC V4.03 DATABASE

5X10°

BP RISC V4.03 DATABASE

540

BP RISC V4.03 DATABASE

1x10°

BP RISC V4.03 DATABASE

1x10™°

BP RISC V4.03 DATABASE

0.036

BP RISC V4.03 DATABASE

200

BP RISC V4.03 DATABASE




ALIPHATIC EC16-EC35

The data collated from literature review of the toxicological properties of the aliphatic EC16-EC35

fraction are summarized below:

TPHCWG

N/A

The ingestion tolerable daily intake for the aliphatic EC16-EC35 fraction is 2.0mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC16-EC35 fraction used in the derivation of GAC's are

presented below:

10°7 BP RISC V4.03 DATABASE
1X10° BP RISC V4.03 DATABASE
6400 BP RISC V4.03 DATABASE
1x107 BP RISC V4.03 DATABASE
1x10° BP RISC V4.03 DATABASE
5.8X107 BP RISC V4.03 DATABASE
270 BP RISC V4.03 DATABASE




XYLENES

The data collated from literature review of the toxicological properties of xylenes are summarised

below;
Yes DEFRA CLEA CLR TOX 20 — April
2002
N/A
N/A
N/A

A summary of the toxicological properties for naphthalene is presented below;
The tolerable daily intake for ingestion and inhalation are 179ug/kg bw/day and 63ug/kg bw/day.

The mean daily intake for ingestion and inhalation are 20ug/day and 112ug/day.

The physical properties of xylenes used in the derivation of the GAC is presented below:

1995.2623 BP RISC V4.03 DATABASE
240 BP RISC V4.03 DATABASE
0.29 BP RISC V4.03 DATABASE

8.5%10™" BP RISC V4.03 DATABASE
X BP RISC V4.03 DATABASE
106.2 BP RISC V4.03 DATABASE
8.8 BP RISC V4.03 DATABASE




SNIFFER Melhod - Organics

SNIFFER Varsion 1.02

CORLAND 1 AU AN LA
U NV AL ) Ay

<Q

SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This worksheel may be used for organic conlaminants

2 This worksheel has bean complelad by Paul Brew on 08/07/2006
and has bean checked by C Bolan on 0B/OT/2006
3 1l relates to Aliphatic ECS-EC6 Tound al Residential Withoul Plant Uplake Site

INGESTION PATHWAYS

Toxicology for Ingestion Pathways
Aa Is lhe subslance a non threshold substance? (Yor Nj

B
5a Inserl the relevani health criterion for ingestion E_ﬁ_'lmg per kg body weighl per day
For a non threshold subslance the relevant health criterion is the Index Dose (ID)
For threshold substances the relavant health cnleron is the Tolerable Daily
Intake (TDI)

Land Use

Ba The Tabla below lists (he defaull exposure duralions and averaging limes, used in tha melhod for standard land uses.
Please inserl Y o indicale your choice of land use and acceplance of lhe defaull assumplions.

Land Use Expasure duration (years) | Averaging time (days)
Residential with planl uplake 06 ‘ 2190 |
Residential withoul plant uptake 0-6 l Y 2190 | Y
Allotments 0-6 l 2180 I
Commercial/industrial 16-69 | 158895 l
L
LAMO1 April 2003 Page 10of 10




SNIFFER Method - Organics SNIFFER Version 1.02

s
-mmnmumu -

Background Exposure for Ingestion

7a Insert Mean Daily Intake (MDI) from non-soil sources mmﬁ per day
(If the contaminanl is a non threshold substance inser zero )

Is 1he MDI equal lo or grealer than 80% of the TDI or is the MDI unkown? (Y or N) [res = oy |

£a Because tha MO for childoan is lowes than that for adults, the MDLwill need o be cormected by a Chilkdhood Factor (CF)
which depends on exposure duralion. Insert the appropriale faclor here:

ac
Exposure duration (years) (ingestion)
0-6

16-50

Receptor Body Weight

ga Insar the Time-Averaged (lemale) Body Weight (TABW) depending on the chosen exposure duration

Exposure duration (years) TABW
e TRy o Bee| e
16-59

Reference Intake for Ingestion

10a For non threshold substances the Reference Intake (RI) for the ingeskon pathway is calculaled
o e o R R = v v ot o o

For th the Intake (Ri] for ingestion pathways is caloulaled

USING 1he IOrMUIA. Rl ygey*(TDH{(MDUTOx46 4)xCF Y TABW)® —mg par kg body weight per day
Note - The background component is n line wilth the approach in CLR 9, namely thal the

MO is cormecled by the relevant adull

Fah—mmmmtmuwwlumagwmwmmm

of the TDI, of the MDI is unknown, the Referance Intake (RI) for ingestion pathways is calculaled [ por ka body weight per day
using the formuia: Rlyyee=0.2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways
40 e st 8 r0n Yort =

5b Insert the relevant heaith criterion for inhalation [ 520E00  |mg per kg body wesght per day
For a non threshold subsiance the relevani heaith critenon s the (indicalive) index Dose (1D)
For threshold substances the relevant hesith criterion s the Tolerable Daily
intake (TDI)

LQMO1 Aprif 2003 Page 20l 10




SNIFFER Method - Organics
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Land Use

6b The Table below lists the defaull exposure durations and averaging times, used in the level 1 methodology for standard land uses.
Please inserl Y to indicale your choice of land use and acceplance of Ihe defaull assumplions.

Land Use | Exposure duration (years) sl S Averaging tima (days) —
Rasidential with planl uptaks a4 \ 2180 i
Residential wilhout plant uplake 0.6 I S 2190 I ¥
Allpiments 0-6 | 2190 |
Commercialfindusirial 16-59 | 15695 I

Background Exposure for inhalation

7b Insert Mean Daily inlake (MDI) from non-soil sources. l___:mg per day

(If tha contaminant is a non threshold substance inserl zero )

Is the MOI equal lo or grealer than 80% of the TDI or is the MDI unknown? (Y or N) EE

8b Becausa lhe MDI for children is lower than that for adulls, the MDI will need to be cotrected by a Childhood Factor (CF)
which depends on exposure duralion. Insert the appropriale lacior here:

Chlldhood Factor |
Exp duration (years) {inhalation)
5 L, o
16-58 ;
Receptor Body Weight
9b Insert Ihe Time-Averaged (female) Body Weighl (TABW) depending on the chosen exposure duration - |
Exposure duration (years}
7% [T ooy v
16-59
\
|
LQMO1 April 2003 Page 3 of 10




SNIFFER Method - Organics lengR Version 1.02

Reference Intake for Inhalation

10b For non threshold subslances the Relerence Intake (RI) for the inhalation palhway is
calculaled using the formula; R ,.=10 —mq par kg body weighl per day

For thrashold the Refs Intake (RI) for ingestion palhways s calculated
using the fOrmula. Rl ge=(TDI-((MDI/70x46 4)xCF Y TABW)"

I‘ Note - The background component is in line wilh the approach in CLR 9, namely thal the —W per kg body weighl per day
MDI is correcled by the relevant adull body weight

For threshold where ths backg axposure (MDI) is grealer than

or squal lo 80% of the TDI he Raeferenca Intake (RI) for inhalation palhways is

calculated using the lormula: Ri,,.=0 2TDI —mgmrkubody-'thpmrhy

Pathway Check

11 The relevant pathways for calculaling Sile Specific Assessment Crileria depend on the land-use scenarios and the relative fendency of a subslance
0 axis| a8 vapour molecules as o being in waler, as expressad n Henry's Law constant

Is the dimensioniess Henry's constant 1 greater than or equal 1o 10 7 [Yor N)
I the answer is Y, include vapour inhalation pathways If i is N, do nol m

Intake via Soil and Dust Ingestion

12 Selecl a value for SEl ., from this table, depending on your choica of land use

Land Use SEl,.., (kg s0iikg body weightday)
Residential with plant uptake
e et st [T
Allotments
Corrmemmutﬂrw
13 Is site specific dala on the b ibility of the
in s0i available? (¥ or N)
I 'Y insert the reprasantaiive fraction here (delault=1) =3
The 8mencied SE iy = SE i, * bioaccessibiity Iraction _g.i_.gmw_ﬂ.,

14 The nominal assessment sub critenon for intake via sod and dus! ingeslion is caiculaled
using the formula: ASC o, = Rl J/SEl.

oo [ N -
mg per kg body wesgh! per day g soil par

weighl per day

LQMO1 April 2003 Page 4 of 10




SNIFFER Method - Organics

Intake via Consumption of Homegrown Vegetables

15 This pathway only applies lo two land uses: residential with plant uplake and alloimenis. For olher land uses go direclly lo qusslm’m 25
Selecl he basis for lhe Concentration Faclor [rom 16 or 17 below Selecl gne oplion only

16 Are measured sile specific Concenlralion Faclors for lealy and rool
plant uplake of organics available? (Yor N)

Measured Concenlralion Factor for leafy vegelables E_:Zug pear g (dry or fresh)” weighl plant per ug per g dry waight soil

Measured Concentration Faclor for rool vegelables :uq per g (dry or Iresh)” weight planl per ug per g dry weight sail

|

17 Where measured sile specific Concantration Faclors ara nol avallable the following formulae can be used lo calculale Concentration
Faclors for lsafy and root vegelable uptake of organics using the Briggs and Ryan approach

To use lhe lormulae for plant uptake of organics the following dala are required
a raprasenialive value for K., (oclanoliwater partilion coefficient) 1995.262315 | waler per | octanol

$

a representalive valus of ¢ (soil density) g dry weighl per cm?

cm” per g dry weight

a representalive value of K, (organic carbon-waler partition coefficient):
a represantalive value of I . (Iraclion of arganic carban in sol) kg OC per kg soil

cm* per om”

a rapresantalive value of 0 (soil-waler content by volume)

For lealy vegalables CFiamy = (078410 % 43 toukirm | 70177 640 Uik 208, ) 191010+ . o))

For rool vegelablas CF ey =(107 79 15250 82)* (4/( 04480 ))*0 01

18 For calculation of the SEl,, the units for CF ., and CF ., must ba ug per g fresh waighl plant over ug per g dry weight soil

It may be necessary lo use a dry weighl conversion laclor when using measured CF values.
Is.a dry weighl conversion required? (Y or N) | P e—

Caiculation of SE| .,
The Time A ged V G plion Rate lor homegrown vegelables is given in the Table bekow

1y Salecl a valua for SE| ,, from this table for the contaminant of concern, depending on your chaice of land use and loxicological endpoint
Landuse SEl,, (kg soil per kg body weight
per day)

Residential with plant uplake
Allotments.

20 Tha nominal i crilerion for Inlake via consumption of
grown is calculated using the formula: ASC g = Rluyea/SEl,,

= o S v~ R
mg pev llg body weighl per day g soll per kg body
waighl pear day

LGMD1 April 2003

CFux=n ug per g lresh waighl planl per ug per g dry weighl soil

SElp=

g per kg soll

A SN‘FFER Version 1.02
<Q :mymn«r-rvnn!lh S

ug per g Iresh weighl plant per ug per g dry weighl soil

than 1 a defaull value of 1 is used

I’ Note - If the soil corraction factor (p/(f+#K,.l.)} is greater

@I@ soll per kg biody waigh per day

Page 5of 10




SNIFFER Mathod - Organics

Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies lo two land uses; residential with plan! uplake and allolments. For other land uses go direclly lo paragraph 25

22 Select a value for SEl, 4., from Lhis table, depanding on your choice of land use

Land Use BEly gyt (G 8011 par kg body weight par day)

5[ T o oty st

Residential with plant uplake
allotmenis

23 Is sila specific data on the bi ilily of the

i ol avalatie? (Y or N (= e
Insert the representalive Iraction here (default=1) s
The amended SEl,uwea = SEl e * Dioaccessibility fraction —kg s0il per kg body weight per day

24 The nominal assessmanl sub crilafion lor intake via indirect soill ingestion
using the formuia: ASC swer = Rliguat/SELsrnet

oo I N - S
mg per kg body weight per day kg soil per kg

weight per day
Intake via Inhalation of Outdoor Air
25 This pathway only applies lo subslances with H' grealer than or equal lo 10?

To use the formulae for inhalation of ouldoor air, the ing sile are requir

Source Area
Source zone widlh paraliel 1o wind direction
Depih lo subsurface conlaminalion

Soil Matrix
Soil organic matter conlent som=} - e
Mass fraction of arganic carban in soi (= » ner _ugocpmhgua
Air filled porosity L . Junitiess.
Waler filed porosity LW e T = d less
Tolal porosity ™ uniliess
Bulk soil density = & — g 80i per | soil

Contaminant
Qrganic carbon/waler partilion coefficient X H walsr par kg OC
Dimensioniess Henry's constant " ==} water per | air
Diffusion coelficiont in water e | " pers
Diffusion coafficiant in sofl air
Ajr in soil
Waler in soil
Alr term
Waler lerm ? pers per (| waler per | air)
Effective diffusion coefficient
Molecular waight 3 . o per mol
Saluraled vapour pressure

Pathway parametars
Dilution ralia ~Junitiess
Tomes oo
Ambienl air velocily in the mixing zone (defaull from CLEA is 3 m per 8) jmpers

LQMO1 April 2003
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SNIFFER Method - Organics
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<Q SNIFFER Version 1.02

Receptor characteristics
Time-averaged body heighl
Height of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr Inlake Outdoors

Landuse TAAlouty m’ air per (kg body
weight per day)

Residential with plant uplake
|Rasidental without plant uplake T
Allotments

Commerciallindusirial

28 Soil equivaient intake

Calculala the soil squivalant intake for inhalation of ouldoor air

using (he formula: SEf ., = TAAI,,, x CVF x 1000

kg soil per (kg body weight per day)

29 Nominal Assessment Sub Criterion
Calculate the nominal assessment sub-criteria for inlake via ouldoor air
using the formula: ASC oy, = Rlo/SE Lo,

mg per kg body weighl per day kg sail per kg body
weight par day

Lamo1 April 2003 Page 7 ol 10




SNIFFER Method - Organics SNIFFER‘ Version 1 02
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour
This pathway gnly applies to substances with dimensionless Henry's constant squal (o or greater than 107 and 1o the following land-use scanarios.
Reasidantial with plant uplake, Residential without plani uplake, Commercialindustrial

31 Time-averaged air inlake indoors

S ek TAAl,, m3 air par (kg body weight
per day)
JResidantial with plant uplake Insart the appropriate TAAL,, hers | air per (kg body weight per day)
esidential withoul planl uplake
Sommarcialindusirial

32 Soll Factor
Soil Faclor is calculsted using the formula SF=K _ x |_/H sr-_mwkqwﬂ

33 Soll vapour partition coefficient

The soil vapour parition coeflicient (SVPC) is SW’C-_'(Q soil per | ar

34 The soil equivaien! intakes for inhalation of indoor air is calculaled
using tha formula. SE1,,, = (TAAL, x 1000 x SVPCYDR SE...~ [ RERER o so4/(kg body weigh per day)

35 Tha nominal assesament sub crilerion for nlake via indoor air is calculated
using the formula: ASC ,, = RI,JSE|,,,

- e - o
mg per kg body weight per day kg soil per kg

weighl per day

36 Saturated vapow concentration
Salurated vapour concenirabon i calculaled using the lomuia

Cow = (S8IVP x MW x 10")(760mmiig x R x Temp) C-"—nnﬂggpormﬂ

37 Equilibrium contaminant concentration in soll vapour
Equilibrium contamenant concantration in soll vapour

s caiculated using ihe formula C ., = ASC,., x SVPC c..-—n.,;..u..

38 Saturated vapour concentration companed lo the aquilibrium
conlaminant concentration in soll vapour C . / Cou C-E—'—(moﬂlliﬂw(mmﬂqum1

If the ratio is grealed (han 1, Level 1 risk asssssment i nol appropriate. I should be noted for further
sile-specific risk assessment thal a C . /C,, ralio grealer than 1 may indicale the presencs of a lres product

LQMO" April 2003 Page 8 of 10
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Intagrated site specific assesament criteria (SSAC) for substances

with Henry's greater than or equal 1o 10 "
soil Ingeslion pathway ASC g = - i ko soil per mg
dl bl pathway 1ASC g™ - '
g of soil hed lo VASC piwpct™ .
nhalation of ouldoor air VASC 0= = 3
inhalation of indoor air 1ASC = - MIRGEDZ <y soil per mg
The integrated Site Spacific A Criterion (8SAC)

30 For he residential with plant uplake land use the SSAC . = L |myg per kg soil

40 For the allotments land use the SSAC , = Jmg per kg soil

41 For the residenlial wilhoul pianl uptake land use the SSAC 4. = _mqwhgso«
For tha commercialfindusirial land use the SSAC .= _mg per kg soil

42 The Level 1 Site Specific Assessment Criterion for

24.07291 |mg per kg soil

graled site criteria for substances
with df Henry's less than 107
soil ingastion pathway 1/ASC g™
homegrown vegelable consumption pathway VASC =
ingastion of soil allached lo vegelables VASC ppenes™

The integrated Site Specific Assessmant Critarion

43 For lhe residential with plani uptake land use the SSAC ., =

For Ihe allotments land use the SSAC 4 =

For the residential withoul plant uptake land use the SSAC g = _mg per kg soil
For Ihe commercialindustrial land use the SSAC gee= —mg per kg soil

The Level 1 Site Specific Assessment Criterion for

LGMO1 April 2003 Page 8 of 10




SNIFFER Melthod - Organics

Risk Evaluation

2E

ASNIFFER ‘e
RS
S PO VMV
44 Jusitity your use of the delaulls on the workshes! and characierse ihe risk associaled with the site
Inchude the following
Justification provided (Y or N)
i Choica of Relevani Health Crilena vaiue
Site use (cument and ntended), comment on compabbibty
wilh land use selected Y
Critcal Recsplor Y
Pathways included/omilled (ncluding eoscoessibeity i used) Y
Soll Paramelers. o g pH Y
© SNIFFER 2003
Al nghis reserved ¥ ou wil noi modily reverss campie or olherwse s assembie Tus spreedshest
Tha verers erpressad o et G0OsTeel 88 Aol Aecsstarty Bose of SMIFFER or e Propect Steereg Group 118 meenbert sarvanis or agenis Scompl mo kabiity shaisosves for sy ioss o dernags aneng from e inkergeetsion o van of Bu rkormalion. or rebancs opon veews condsred e g
o promeme m made thal e spresdsimel wil rowde any parsase incbbes or kinclons  The User sl enere el e worshest meeis Bhes nesds and reTEnS soldy esponsbie o e compeient use nf e sreedshest  TNe uUser 1 enbraly reAp tor e ol wy e of he el and no weranty m
provscied about ihe iness for purpose or periormance of any par of ihe spresdsheet
Page 10 of 10
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SNIFFER Mathod - Organics

SNIFFER Method - Organics

Project Ref: GAC Run No:

1 This workshee! may be used lor organic contaminants

2 This worksheal has been compleled by Paul Brew 08/07/2006
and has been chacked by Christopher Bolan O8/07 2006
3 It relales lo Aliphatic EC6-EC8 found al Residential Without Plani Uplake Site
INGESTION PATHWAYS

Toxicology for Ingestion Pathways
da Is the subslance a non threshold subslance? (Yor N)

S5a Insarl tha relevant health crilenon lor ingesbion
For a non threshold substance (he relevant haalth critenon is the index Dose (ID)
For threshold substances the relevant health crilenon is the Tolerable Daily
Intake (TDI)

Land Use

6a Tha Table balow lists he defaull exposure duralions and averaging limes, used in the method lor standard land uses
Plaase insarl Y 1o indicale your choles of land use and acceplance of the defaull assumplions

[ ) Jma per kg body wesght per day

Land Use Exposure duration (years) | Averaging lime (days)

Residential with plant uptake 0-6 | 2190 - l
Reasidential wihoul piant uptake 0-6 I ¥ 2190 I ¥
Allotments 08 [ 2190 I
Commercalindusinal 16-59 l 15695 r

LOMO1 Aprit 2003
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Version 102

SNIFFER Meihod - Organics

Background Exposure for Ingestion

7a Insert Mean Daily Intake (MDI) from non-sod sources Em per day
(I the contaminant is a non Ihreshold substance inser zero )

s the MDI equal lo or grealer than BO% of the TDI or is the MDI unkown? (¥ or N) Bl

8a Becausa the MDI for children is lower than thal for adulls, the MDI will need lo be correcied by a Childhood Faclor (CF)
which depands on exposure duralion. Insert the appropriale factor here.

[+ Faclor

Exposure duration (years) (ingestion)
5% s |
16-59

Receptor Body Weight
9a Inserl the Time-Averaged (lemaie) Body Weight (TABW) depending on the chosen exposure duralion

Esposure duration [years]

%% o bty oo

16-50

Reference Intake for Ingestion

10a For non the Rl Intake (Ri) for (he ingestion palhway is caiculated
o i Rt R = o o vt o o
For thrashoid substances the Relerence intake (RI) for ingeslion pathways is caloulated
18ing 18 1OMUIA. Rl ey =(TDI-((MDU70%A8 4)xCF Y TABW) _mg per kg body weight per day
[‘Ndn-TMhnchmn«ndmm-nlnm line with the approach in CLR 9, namely thal the
MO !

| 15 correcied by the relevant adull body weight
For (hreshold substances where the background exposure (MDI) is greater than or squal lo

of the TDI, of the MOI is unknown, the Refarence Intake (R1) for ingestion patiways is caiculsted [T v o <o body weight per day
using the formula: Riyges=0 2T0I

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

40 b e st 2 s sbice (VN [eer |

5b Insert the relevant health crilerion for inhalation [ S26E400 _ mg per kg body werghl per day
For a non threshold substance the relevant health critencn @ the (indicative) Index Dose (ID).
For threshold subslances (he relevant heailh crilenon i the Tolerable Daily
Intake (TDI).

LQMO1 April 2003 Page 2 of 10




SNIFFER Method - Organics '4 Version 1.02
Land Use
6b The Table below liss the defaull exposure durations and averaging limes, used in tha lavel 1 methodology for standard land uses.
Please inserl Y to indicale your choice of land use and acceplance of the defaull assumptions
Land Use | Exposure duration (years) [ Averaging time (days) :
Residenlial wilh planl uptake 0-6 l 2190 I
Residential withoul plant uplake 0-6 I Y 7 2190 I 3 VYi
Allolments 0-6 ] 2190 |
- e
Commercialfindustrial 16-59 L 15606 I
Background Exposure for inhalation
7b Inserl Mean Daily Inlake (MDI) from non-soil sources ::mg per day
(If the contaminant is a non threshold substance inserl zero )
Is the MDI equal lo or grealer than 80% of the TDI or is the MDI unknown? (Y or N) m
8b Because tha MDI for children is kiwer than Lhal for adulls, the MDI will nesd 1o be correcled by a Childhood Faclor (CF)
which depends on exposure duralion. Insert the appropriate faclor here
T 00d Factor
Exposure duration (years) (inhalation)
-6 TRy 0.362
16-59 s
Receptor Body Weight
9b Insert the Time-Averaged {female) Body Weigh! (TABW) depending on the chosen axposure duration
Exposure duration (years)
o bty o
16-59
LQMO1 April 2003 Page 3 of 10
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Reference Intake for Inhalation

10b For non threshoid subsiances the Reference intake (Ri) for the inhalation pathway is
calculated using the formula’ Ri e=ID mg par kg body weight per day

For 5 the Intake (RI) for ingestion pathways is calculated
using the 10rmula: Rl geu™(TDI-((MOI70x46. 4 3CF Yy TABW)

" Note - The background componant is in line wilh the approach in CLR 9, namely thal lh.—l _mg per kg body weighl per day
MO! is correcied by the relevant adull L

For threshold substances whers the background axposura (MDI) is greater than

of aqual lo 80% of the TDI the Reference Inlake (RI) for inhatation pathways is

calculated using the lormula; Ri..=02T0I _mg per kg body weight per day

Pathway Check

11 The ralevant pathways lor calculating Site Specific Assessment Crileria depand on tha land-use scenanos and the relalive lendency of a substance
10 exis! as vapour as d lo being dissolved in waler, as expressed in Henry's Law constant

Is the dimensioniess Henry's constant H' grealer than or equal lo 10 7 (Yor N)
If the answer is Y, include vapour inhalalion pathways. IT it is N, do not m

Intake via Soil and Dust Ingestion

12 Seisct a value lor SEl .., from this lable, depanding on your choice of land use

Land Use SEl,., (g soivkg body weightiday)
Residential with planl uplake
Residential without plant uptake SEleg=l  GBSE06 |
Allolments.
Commaercalindusirial
13 Is sile specific data on the bility of the

in sod avadabla? (Y or N}

N Y mser the represeniative fraction here (default=1)

The amended SE e, ® SEle, * bioaccessibility frackion

14 The nominal assessmeni sub crilerion for intake via soil and dusl ingesiion is caiculaled
using the formula. ASC oy = Riyguu/SEley,

e S o~ o R s R
mg per kg body weight per day kg sof per kg

weighl per day
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SNIFFER Melhod - Organics

A SNI FFER Version 1,02
e
Intake via Consumption of Homegrown Vegetables

15 This palhway only applias lo two land uses; residential wilh plant uplake and alloiments. For other land uses go direclly lo question 25
Salecl he basis for Ihe Concanlralion Faclor from 18 or 17 balow Selecl gne oplion anly

16 Are maasured sile spacific Concantralion Factors for leafy and rool
plant uplake of organics availabla? (Yor N)

|

Measured Concenlration Faclor for lealy vegetables [ lug nerg (dry ar fresh)" weight plant per ug per g dry weight soi

Measured Concenlration Faclor for rool vegelables [ Tva nero (dry or fimsh)" weight piant per ug per g dry weight soil

" Note - Ses 18 below

17 Where measured sila specific Concenlralion Faclors are nol available the lollowing formulae can be usad lo calculals Concenlration
Faclors for lealy and rool vegelable uplake of organics using lhe Briggs and Ryan approach

To use lha larmulae for plant uplake of erganics the | ing dala are requi
arep ive value for K, watar parlition coallicienl)

| waler per | octanol
a rapresentalive value of ¢ (soll density) g dry waight par cm’
a represanialive value of K . (organic carbon-waler partition cosflicient): t:m' per g dry weighl
a representalive value of I, (fraction of organic carbon in soil) kg OC per kg soil

a represenlative value ol @ (soil-waler contenl by voluma) f-‘m" percm’

For lealy vegelables B iy = (0.7BA1G7 RV R TP a0y g° e P40.82)" (04 #K, o))
Y veg nly.
’ b.ﬁm i Whahi plart ef L Gerig dly weight ok

%

il "
) Nole - If the soil correclion factor { #/(6+$K,, 1)) is graaler
_ (4 00 TTiogKom. 1 52 . . e )} 18
For rool vegelables CF por=(10" 10.82) (404 6K ocToe)) 0.0 . than 1 a defaull value of 1 is used

ug per g lresh weighl plant per ug per g dry weight soil

18 For calculalion of the SEI,., the unils for CF ., and CF. must be ug per g Iresh weight plant over ug per g dry waight soil
It may be necessary lo uss a dry weighl conversion factor when using measured CF values
Is a dry weighl convarsion required? (Y or N)

Calculalion of SE,.g
The Time Averaged Vegelable Consumplion Rate for homegrown vegetables is given in the Table below.

‘mgetable Type
Brussel sprouls
Cabbage
Carral
Lealy salads
Onion
Polalo

Landuse

Residential with plant uplake
Allotmants

SElg kg soil per kg body weighl per day

20 The nominal assessment sub crilerian for inlake via consumption of
homegrown vegelables is calculaled using the formula: ASC v = Rlges/SEl ey

g par kg soil

a
welght per day
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SNIFFER Method - Organics

Intake via Ingestion of Soil Attached to Vegetables
21 This pathwary only applies (o two land uses residential with plant uplake and allolments. For olher land uses go directly 1o paragraph 25

22 Saelecl a value fof SEI, ..., from this lable, depending on your choics of land use

$Elyraves (kG 8011 par kg bodly waight per day)

Land Use

Resdential with plant uptake
allotments

23 Is sile spacific data on the y of tha
in sod avalable? (Y or N)

Insert tha representative frackon here (delsull=1)
The amended SE| s ™ SEl e * osccessibiity fraction
24 The nominal sssessment sub critenon for intake via indirect sod ingesbon

using the (orMmuls’ ASC ey ® Rl SElns

ASCprnt [

M per kg body waghl per day
weighl per day

Intake via Inhalation of Outdoor Air

25 This pathway only applies 1o subsiances wilh H' grealer than or squal lo 107
To use the formulae for inhalation of ouldoor air, the lollowing site are req

Source Area
Source zone widih paraliel to wand direction
Depth lo subsuriace contamination

Soil Matrix

SNIFFER

AT
TR P [ A WA AN

€[TR o 24 o kg by e e day

R v s o o

i

Soil organic matier content

Mass fracton of organc carbon in sod
A filled porosity
Waler lied porosity

Total porosity

Bulk sod density

Organic carbon/waler parilion coslicent
Dimensioniess Henry's constani
Diffusion coefMicient in waler

Diffusion coafficient in soll air

A i soil

Waler i soi

Alr \orrn

Waler lerm

Effective diffusion confficient D=,
Molecular weighl MW=
Salurated vapour pressure SalVP|

Pathway paramelers
Diution ralio
Temperature i
Ambient air velocity in the mixing zone (defaull from CLEA is 3 m par s)

LOMO1 April 2003

o 2 o

waler par kg OC
) waler per | air

* par s

* per s per (| water per | air)
*pats

g per mol

o

per s

Version 1.02
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SNIFFER Mathod - Organics

Receptor characteristics
Time-averaged body heighl
Heighl of mixing zone

26 Contaminant Volalilisation Factor (CVF)

27 Time-A ged Air Intake Oultd

KTLIND iy Mt o AN
O 1N (T LA A

<{SNIFFER e

kg soil per | it

Landuse

TAAloutv m’ air per (kg body
waight per day)

[Residential wilh plant uplake
Residental withoul planl upiake
Allolmenis
Commarcial/indusirial

28 Soll equivalent Inlake
Calculats the soll equivalent inlake fof inhalabion of ouldoor air
using the fommula, SEI ., = TAALL, x CVF x 1000

29 Nominal Assessment Sub Criterion

Wq soil par (kg body weight per day)

Calculate the nominal assessmenl sub-critena for intake via ouldoor air

using the lormula: ASC s, = Rluu/SElL..

ASC, <[ ia00Es08 ] I

mg per kg body waight per day

LAMO1 April 2003

kg soll per kg

0: mg per kg soll
body
weighl par day
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WO, T oy
L L T
Intake via Inhalation of Indoor Air
30 Indoor inhalation of vapour
This pathway gqly applies (o subslances wilh dimensioniess Henry's constant mw and to Ihe following land-use scananos
Residantial with planl uptake, Residential withoul planl uplake, Commercialindusirial

31 Time-avaraged air intake indoors

TAAIL,, m3 air per (kg body weight

Landusa potapin

Inserl the appropriate TAAL, hal“"a" per (kg bocy weight per day)

Residential with planl uplake

esidential withoul plant uptake
indusinal

Soill Faclor is calculaled using the formula SF=K  x [ /M EF-_I air per kg soil

33 Soll vapour partition coefficient

The soil vapour partition cosficient (SVPC) is swc:_hqws— | mir

34 Tne soil equivalent inlakes for inhalation of indoor Air is calculated
using the formula SE|,,, = (TAAI,,, x 1000 x SVPCYDR SE b

32 soll Factor

g soil(kg body waight per day)

35 The nominal assessment sub crilarion for inlake via indoor air is calculaled
using the lormula: ASC , = RIJSEL,

ASC,,, = ' =

mg per kg body weight per day kg sod per
waighl per day

pef kg soil

Saluraled vapour concentration is calculated using the formula
Cou = (SalVP x MW x 107¥(760mmbig x R x Temp) o [ EOREROR  Ho 4 o+ o

A7 Equitibrium contaminant concentration o soll vapout
Equikbnum conlamenant concantration in soil vapour
is calculated using the lormula C ,, = ASC,,, x SVPC Co=

38 Saturaled vapour concentralion compared 10 the equilibrum
contaminant concentration n soil vapour C p / Co M-'—(wwﬂmwtmb‘wwml

If the ratio is grealed than 1, Level 1 nsk assessmenl is not appropriale. It should be noled for further
sile-specilic risk assessmenl thal a C ,/C, ralio greater than 1 may indicala the presence of a free product

LaMO1 April 2003 Page 8 of 10
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grated site specific criteria (88AC) for substances
with lonless Henry's greater than or equal to 107
sorl ingastion pathway 1VASCgrg=
homegrown vegelable consumplion pathway VIASC o=
Ingestion of soil allached lo vegalables VASC prtewet™
inhalation of ouldoor air 1ASC =
inhatation of indoor air 1ASC.=

The integrated Site Specific Ass

ment Criterion (SSAC)

3g For the residenlial with plant uplake land use the SSAC . =
40 For the allolmants land use the SSAC _, =
41 For tha residential without plant uptake land usa tha SSAC 4, =

For the commercialindustrial land use (he SSAC 4=

42 The Level 1 Site Specific Assessment Criterion for [k

g  site specific critaria for
with di less Henry's jess than 107
soil ingsslion pathway VASC pg™
homegrown vegelable consumpbon pathway VASGC o=
Ingestion of soil attached 1o vagelables VIASC pees=

The integrated Site Specific Assessment Criterion

43 For the resudantial with planl uplake land use tha SSAC ., =
For tha allolmenls land use tha SSAC _, =
For the residanlial without plani uplake land use the SSAC ou. =

Fuor the commercial/industrial land use the SSAC 4=

The Level 1 Sile Specific Assessment Criterion for

LaMO1 April 2003
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k@ soll par mg
kg soil per mg
f<a soil per mg

mg par kg soll

S
[T v

mg per kg soil

o T
FORAS R DRI NI RSAN

(QiNIFFER Version 1.02

Page 9 ol 10




SNIFFER Method - Organics d“ 5——N—I FFEB Version 1.02

S T A (R AND)
AL PR [ MR RN RS AN

Risk Evaluation

44 Justify your usa of the defaults on the worksheel and ch the risk with the sile
Include the following

i. Chaice of Relevanl Health Criteria value

il. Sita use (current and | ded), commenl on cc ity
wilh land use selecled

Crilical Recaplor

Pathways included/omitted (including bioaccessibility if used)
v Soil Paramelers. 8.g. pH

H

<] =<l <] <]

© SNIFFER 2003
Al nghts reserved  You wil not madity, reverse compila or ofherwise dis-assembie Tim spreadahesl
The verws exprassed in lhis docurment am nol necassarily Ihase of SNIFFER or the Projec Sisering Group |is members. servanis o sgents accepl na sbisly whalsoever lor any loss or damage ansing irom tha inlerpretaiion or use of the informalion, or relsnce Upon views containad hernin

No promiss s made thal e spraadshest will privide sy parioutar laclibes of linckons.  Tha user musl ensure thal lhe workshest meets hesr needs and mmains solsly respantibie lor he aa of ihe 5 The trser 1 anbsly resy for the cat of any use of the and no warranty &
provided aboul the lnass lor pumoss of of any part of the spr
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SNIFFER Melhod - Organics Varsion 1.02
SNIFFER Method - Organics
Project Ref: GAC Run No: 1
1 This worksheel may be used for organic conlaminanis
2 This worksheel has baan complatad by Paul Brew on DB/07/2006
and has bean checked by Christopher Bolan on 08/07/2006
3 Il relates lo Aliphatic ECB-EC10 found al Residantial Withoul Plant Site
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
4a Is the subslanca a non threshold substance? (Yor N) m
5a Inserl Ihe relevant haalth crilerion for ingestion [TO80EBT__Jma per kg body weight per day
For a non threshold subslance the relevant health criterion is the Index Dose (ID)
For threshold substances tha relevant haallh criterion-is the Tolerable Daily
Intake (TDI)
Land Use
Ba The Table below lists the delaull axposure duralions and averaging limes, used in tha method for slandard land uses.
Pleass insarl Y lo indicate your choice of land use and acceplance of the defaull assumplions.
Land Use Exp (years) Averaging time (cays)
Residential with planl uplake 0-6 l 2190 I
Residenlial wilhoul plan! uplake 0-6 l Y 2180 | -
Allolments 0-8 | 2180 |
Commercialindustrial 16-59 I 15695 I
LOMO1 April 2003 Page 10of 10
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Background Exposure for Ingestion

Ta lnsed Mean Dally inlake (MDI) from non-soil sources Ewwdﬂy
(I the contaminant is a non threshold substance insert rero )

I8 the MO! equal 1o or greater han B0% of the TDI or is the MOI unkown? (Y o N) | = e |

Ba Becausa the MDI lor children s lower than thal lor adulls, the MDI will nesd o be correcled by a Childhood Faclor (CF)
which depends on exposura duralion Inser the appropriale facior here

Exposure duration (years) (ingestion)
= DN -
Receptor Body Weight
Ba Insert the Time-Averaged (lamale) Body Weight (TABW) depending on the chosan exposure duration
Exposure duration [years)
2] T o vody wegn

16-58

Reference Intake for Ingestion

108 For non he Rel Intake (R1) for the mngeshon pathway s calculated
e  ———
For Ihreshold subsiances the Rel Intaka (RI) lor & ¥S IS
USING 18 ot R e =(TDI-{(MOV70x45 4 XCF Y TABW)" [ < vo o body weight per day

Nole - The background component is in line with (ha approach in CLR 9, namely thal the
MD) i corrected by the relevant adull body weight

For threshold substances where the background axposure (MDI) is grealer than or squal lo 80%
of the TDI, or tha MDI s unknown, Ihe Relerence inlake [RI) for ingestion pathways is caiculaled —Wl’-"ﬂm-—d"ﬂ-dﬂ

using the lormula. Rl =0 2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4b 1 the #non (YorN) esome: s

5b Insert the relevant health criterion for inhalston L 290E00  ]mg per kg body weight per day
For a non ihreshold substance the relevant health criteron is the (indicative) Index Dose (1D)
For threshold subsiances the relevant haalth crilerion is tha Tolerable Dadly
Intake (TDI)

Page 2 of 10
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Land Use
6b The Table below lists the delaull and a ging limes, usad in the level 1 malhodology for standard land uses
Please insert Y 1o indicale your choica of land use and acceplance of ihe defaull assumplions
Land Use Exposure duration (years) I Averaging time (days)
Residential with plant uptake 0-6 1 2190 |
Resdential without plant uptake 06 ] Y 2190 | Y
Allotments 06 l 2180 [
Commercialindusinial 16-59 I 15685 I

Background Exposure for inhalation

7b Insert Mean Daily inlake (MDI) from non-soil sources Emﬂ per day

(If tha conlaminant is & non threshold substance inserl zero )

Is the MDI equal to or grealer than 80% of the TDI of is the MDI unknown? (¥ or N) B

B8b Bacause the MDI for children s lowsr than thal for adults, the MDI will need 1o be cormeciad by a Childhood Faclor (CF)
which depends on axposure duration Inserl the appropriate lacior here

Exposure duration (years)
0-6

16-50 el

Receptor Body Weight

9b Inser the Tima-Averaged (lemale) Body Weight (TABW) depending on the chosen exposure durstion

Exposure duration (years)
06

ooty oo

16-59 e N T
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Reference Intake for Inhalation

10b For non d sub the R Intake (R} for the inhalation palhway is
calculated using the fomula: Rl w10 _mwnumwﬂwmy

For Ihreshold substances the Releranca Inlake (RI) for ingestion pathways is caiculaled
using the IMula’ Rl gu=(TDIH{MDU70x46 4 xCF ¥TABW)

Note - The background component is in line with the approach in CLR 9, namely that the _nun-'hnhﬂvmvﬂoﬂdav
MDI is cormecied by the relevant adult

For threshold substances where the background exposure (MDI) is grealer than
or equal (o 80% of the TDI the Referance Intake (RI) for inhalation palhways is

calculaled using the formuia; Rlu=0.2T0I _mq par kg body weight per day
Pathway Check

11 Tha relevant pathways for calculaling Site Specilic Assessment Crileria depend on the land-use scanarios and lha relalive lendency of a substance
10 exss| as vapour molecules as d o being dissolved in waler, as expressed in Henry's Law constant

Is the dimensionless Henry's conslani H' grealer than or equal lo 10 37 (Yor N)
I the answer is Y, include vapour inhalation pathways. |{ it is N, do nol m

Intake via Soil and Dust Ingestion

12 Selecl a value lor SEl 4, from (his lable, depending on your chowce of land uss

Land Use SEl,, (kg soilkg body weighUday)

Residential wilh plani uplake .
Residential withoul plant Uptake SCleg=| __ GSE0S |
Allotmenis
Commercial/Indusirial

13 Is sile specific data on the bi ity of the

20 st ( o N oo o]

Il Y insarl the represeniative fraction here (delault=1) E

The 8mended SEley = SEley * biosccessibilty fraction _q“w‘qbndy—#imrdly

14 Tha nominal assessment sub criterion for intake via soll and dust ngestion i calculated
using the lormula’ ASC oy = Rlpuu/SEl,

oo I -
mg per kg body weeght per day XD 508 per

waeighl per day
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies lo two land uses: residential with plant uplake and afloiments. For other land uses go direcily (o queslion 25
Salecl the basis for the Concentralion Faclor rom 16 or 17 below. Selecl gne opltion only

16 Ara measured sile specific Concentration Faclors for Iealy and rool
plant uptake of organics available? (Yor N)

|

Measured Concentration Faclor for leafy vegelables :uu per g (dry or fresh)” weight plant per ug per g dry weighl soil
" Nole 18 below

Measured Concentralion Faclor for rool vegelables muu per g (dry or fresh)® weighl plant par ug per g dry weighl soil

17 Whare measured sile spacific Concenlralion Faclors are not available the following formulae can be used to calculate Concentration
Faclors for leafy and rool vegelable uptake of organics using the Briggs and Ryan approach

Tao use the lormulae for plant uplake of organics the following data are required
a represenialive value for K, (oclanal partition Miciant) | walar par | oclanol

a represanialive value of 4 (soil density) g dry weighl per cm’
a represenialive value of K . (organic carbon-waler partition caefficient); 20E+0 lem’ per g dry weight
a rapresentalive value of 1. (fraction of organic carbon in soil) kg OC par kg soil

a repressnlalive value of @ (soll-waler conlenl by valume) an"pe-' em®

For leafy vegelabies CF gty = (078410 34Tk 1 T2 e 4 o S500K0R 2 500 82)" (A4l

CFMM' ug per g Iresh weight planl per ug per g dry weaight soil

” Note - If the soil corraction lactor (#/(04¢K..l.)) is grealar

0 7TogRow 1 52 % £
For rool vegetables CFrg=(10 +0.82)"(#/(04 o)) 0.0 than 1 a delaull vaiue of 1 is used.

CF s ug per g fresh weight plant per ug par g dry weighi soil
o’ 9

18 For calculation of the SEl.,, the units for CF 4 and CF ., musl be ug per g fresh weigh{'plant over ug per g dry weight soil
It may be necassary lo use a dry weighl conversion faclor when using measured CF values

Is a dry weighl conversion required? (Y or N) $

Caleulation of SEl 4,
The Time Averaged Vegelable Consumplion Rale for homegrown vegelables is given in the Table below.

Lealy salads
(Onion
Polato

Landuse SEl,e (kg soil per kg body weight

per day)

Residanlial wilh plant uplake
Alloiments.

SElp= m soil per kg body waight par day

20 The nominal assessmenl sub crilerion for intake via consumption of
homegrown vegetables is calculaled using the formula. ASC ey = Rlngee!SE g

g per kg body weight per day

ASCing =

5 _ Jma per kg soll
kg soil par kg body
weight per day
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies lo two land uses: residential with plant uplake and allotments. For olher land uses go directly lo paragraph 25

22 Selecl a value for SEl, 4.~ [rom this lable, depanding on your choice of land use

ﬁ__,.(hpnﬁp.rllgbodyulﬂﬂpnmi

Land Use

Residential with plant uptake
allotmants

23 Is sile specific dala on the bioaccessibility of (he contaminanl
in soil available? (Y or N)

Inserl the representalive fraclion hera (defauit=1)
The amended SEl e = SElui * bioaccessibility fraction
24 Tha nominal assessmenl sub criterion for inlake via indirect soil ingestion

using the formula. ASC et = RlingesSELuinar

ASCogrms = /]
mg per kg body weight per day

Intake via Inhalation of Outdoor Air

25 This pathway only applies lo substances with H' grealer than or equal lo 10
To use the formulaa for inhalation of ouldoor air, the g sile p are requi

Source Area
‘Source zone width paraliel lo wind direction
Depth lo subsurface contamination

Soil Matrix
Soil organic matier content
Mass fraction of organic carbon in soil
Air filed porosity
Water filed porosity
Tolal porosity
Bulk soil density

Contaminant
Organic carbon/water partition coefficient
Dimensionless Henry's constant
Diflusion coeflicient in waler
Diflusion coefficint in soil air
Aur in soil
Waler in soil
Air lsrm
Water larm
Effective diffusion coefficient
Molecular weight
Saturaled vapour pressure

Pathway paramaeters
Ditution ratio

Temperalure
Ambiant air velocily in Ihe mixing zone (defaull from CLEA is 3 m per s)

LaMo1 April 2003

Il

SElnarma™] 11272608 Jkg soil per kg body waight par day

g soil per kg body weight per day

oz

a7

* pers per (1 waler per | air)
" pers
per mol

‘C+273=
pers

=)
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Receplor characteristics.
Dplosvdagbl ey o TAH=fe il "
Hewhi o Mg zane (N GRS e -

26 Contaminant Volatilisation Factor (CVF)

g soil per { air

27 Time-Averaged Air Intake Outdoors

Landuse TAAloutv m’ air per (kg body
weight per day)
Residential with plant uplake i ‘W S Insert the appropriate TAAI,, hurum “alr per (kg body weigh! per day)
Residental wilthoul plant uplake i g |m ]
Allotments { 1.55763E-02 -
Commarciallinduslrial Himgs BASSME03 |

28 Soll equivalent Intaks
SE04  |«g soil per (kg body weighl per day)

Calculate the soil equivalent intake for inhalation of ouldoor air
using the formula: SEl,,,, = TAAL,,, x CVF x 1000

29 Nominal Assessment Sub Criterion
Calculale the nominal assessmanl sub-crileria lor intake via ouldoor air

using the formula ASC o, = Rl uW/SE .

Img per kg soil

T | ' WL
mg per kg body waighl par day kg soil par kg body
weighl per day

LQMO1 April 2003 Page 7 of 10




SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

30 indoor inhalation of vapour

This pathway only applies 1o sy fenry's
Resdental

31 Time-averaged air intake indoors

<4§NIFFEB Version 102

wilh + L mmmﬂmmmrmw‘mm.
with plant uplake, Residential withoul plant uplake, Commercialindusinal

Landuse

esidential with plant uplake
esidantial withoul plant uplake
ormmercialfindustrial

32 Soll Factor
Soil Faclor is caiculaled using the formula SF=K . x [/

33 Soil vapour partition coefficient
The soil vapour partibon coefMicient (SVPC) is.

34 The soil aquivalent inlakes for inhalation of ndoor air is calculated
using the formula. SEI,., = (TAAL,,, x 1000 x SVPCYDR

35 The nominal assessment sub crilenon lor intake via indoor & & calculated
using the formuta ASC ., = RIJSEL,

ASC,., '
mg per kg body weight per day

hg!wwg

weight per day

Salurated vapour concentration |s calculated using the formula
Cou = (S8IVP x MW x 10°)}(760mmig x R x Temp)

37 Equilibrium contaminant conceniration in soll vapour
Equilibrium conlaminant concaniration in soil vapour
is calculaled using the formula G, = ASC,,, x SVPC

38 Saluraled vapour conceniralion compared 10 the equilibrum
conlaminani concantration in 30 vapour C .. / Ce

If the ratio is greated than 1, Level 1 nsk assessment is nol appropriate. It should be noted for further
site-specific risk assessmenl thal a C J/C, rabo greater than 1 may indicale the presance of a free product

LOMO1 April 2003

TAAL,, m3 air par (kg body weight
per day)

Inserl the appropriale TAAL,, ngru_m'nw per (kg body weight per day)

- [ o o
svec- [ o 5=
s R 0 o o

e R = 11 (0 )
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! d site specific crileria (SSAC) for substances
with Henry's t greater than or aqual to 107

soil ingestion pathway

(s EN!E—EE_R Version 102

VASC pg®

homegrown vegetable consumption pathway 1ASC o
ingestion ol soil altached lo vegelables VASC supene®
inhalation of ouldoor air UASC pae”
inhalation of indoor air 1ASC,*
The integrated Site Specific Assessment Criterion (SSAC)
39 For the residential with planl uplake land use lhe SSAC ., =
40 For the allolmants land use Ihe SSAC 4 =
41 For the residential withoul plant uptake land use the SSAC .. =
For the commarcialfindustrial land use tha SSAC .=
42 The Level 1 Site Specific Assessment Criterion for ;  Residentis it u - scenario is mg per kg soil
I d site specific criteria for substances
with less Henry's t less than 107
soil ingestion paltway VASC g™ = kg soil per mg
homegrown vegetable consumplion palhway VIASC o = kg soil par mg
VASC e = P i kg soil par mg

ingestion of soil allached lo vegatables
The integrated Site Spacific Assessment Critarion

43 For the residential with planl uptake land use the SSAC., =
For the aliolments land use the S5AC » =
For tha residantial withoul plant uptake land usa the SSAC 4., =

For the commercial/indusinal land use (he SSAC gne=

The Level 1 Site Specific Assessment Criterion for

LOMO1 April 2003
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Risk Evaluation

44 Juslify your use of the defaults on the
Include the loliowing:

Jusiification provided (Y or N)
Choice of Relevan! Heallh Critena value

Sile use (cument and ded), commenl on compali ¥
wilh land use selecled Y

Critical Receplor
v Pathways incl (inchuding y if usad)

Soil Paramelers, a.g. pH

rksheet and the risk wilh the sile

<

© SNIFFER 2003
NI righis reserved. You wil nol modly, reverse compile or oifverwises dis-assambis this sprandshesl
The views axpressed in this document ars nol necessarily thoss of SNIFFER of the Projct Sieering Group  1la membars, senants of agenis aconpl no kability whatsomwsr lor sny it o damage arising rom he intergrelation or use of the nlomalion, o rekance PN views contmnad harsin
for e ©% o sy use o the and no wamanly i

No promiss is mads thal the spreadshes! will provide any pariculer fecliies of unchons  The user must ensurs thal ihe workshesl meets their neads and remans solely responsible kor e compatent uss of he spreadshesl  The user s enbirely

provided about ihe finess or purpose o of any part of
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This workshesl may be used for organic conlaminants

2 This worksheal has been compleled by Paul Braw on 08/07/2006
and has bean chacked by Cl i Bolan an 08/07/2006
—_—
3 It relales to Alj EC10-EC12 found al Residential Without Planl @ Sile

INGESTION PATHWAYS

Toxicology for Ingestion Pathways

4a Is the substance a non lhreshold substance? (Yor N) m

5a Inserl the relevant heallh criterion lor ingestion 00F -0 mg per kg body weight per day
For a non threshold subslance the relevanl health criterion Js Ihe Index Dose (ID),
For threshold subsiances the relevani health criterion is the Tolerable Daily
Intake (TDI)

Land Use

6a The Tabie below lisis Ihe defaull exposure duralions and averaging limes, used in lhe method for standard land uses
Pleasa inserl Y to indicale your choice of land use and acceplance of lhe defaull assumplions

Land Use Exposure duration (years) | Avotlglng time (days)
Residential with plant uplake 0-6 I 2180 L
Residential without plant uplake 0-6 | Y 2180 | b o
Allotments 0-6 I 2190 |
Commercialfindustrial 16-59 | 15695 |
i
1
LQMO1 April 2003 Page 1 of 10 1
|
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SNIFFER Method - Organics SNIFFER  Vem'®
T e o

Background Exposure for Ingestion

7a Insert Mean Daily Intake (MDI) from non-soil sources mmﬂ peor day
(If the contaminant is a non threshold substance insert zero )

15 the MDI equal 1o or grealar than BO% of the TDI or is tha MDI unkown? (¥ or N) PP s |

Ba Becausa the MDI for childran is lower than that for adults, the MDI will need Lo be correctad by a Childhood Faclor (CF)
which depands on exposure duralion Inserl the appropriate faclor hare

T acior
Exposure duration (ysars) (ingestion)
0-6

16-59

Receptor Body Weight

9a Inser lha Time-Averaged (lemale) Body Wesght (TABW) depending on the chosen axposure durbon

‘Exposure durstlon (years) TABW
5 o oty o
16-59

Reference Intake for Ingestion

10 For non thrashold the | Intake (RI) for the ingesiion pathway is calculaled
e i o0 I 5y o o

For threshold subslances (he Relerance Inlake (R1) for ingestion pathways is calculated

uSing e formula. Rl =(TDI-((MDV70x46.4)xCF Y TABW)* _lqpnrkg body weigh! per day
anI--1Mbmrmcmmamhwm:lh-nwmdvhcms.mnwwh

MO is corrected by the reievant adult body weight.

For threshold substances where the background exposure (MDI) is greater than or aqual 1o 80%

of the TDI, or the MO! is unknown, the Relarence intake (RI) for ingestion pathways is calculaled [EEEEE] o per o body weight per day
using ihe formuia. R,ge,=0 2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4 lsthe 2 non threshos ce. (Yor N) =]

5b Inserl the relevant health criterion for inhalation [ 280601  Jmg per kg body weight per day
For a non threshold substance the relevant health crilenon is the (indicalive) Index Dose (ID)
For threshold substances the relevant health critenon is the Tolerable Dasly
Intake (TDI)

LOMO1 April 2003 Page 20l 10
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T R
Land Use

6b The Table below lisis the defaull exposure duralions and averaging limes, used in lhe leve| 1 methodology lor standard land uses
Please inserl Y lo indicale your cholce of land use and acceplance of Ihe defaull assumplions

Land Use Exposure duration (years) | [ Averaging time (days)
Residenbial wilh planl uplake 0-6 | 2180 [
Residential withoul plant uplake 0-6 | ¥ 2190 I 2 Y— P
Allotmenls 0-6 l 2190 Ll I
Commaercialfindustrial 16-69 I 15685 |

Background Exposure for inhalation

7b Insert Mean Dally Intake (MDI) from nor-soil sources [zmg per day

(Il the contaminant is a non threshold subslance inserl zero )
Is the MDI equal to or greater than 80% of the TDI or is the MDI unknown? (Y or N) | o, i e |

Bb Because the MDI for children is lower than Lhal for adulls, the MDI will need Lo be corrected by a Childhood Faclor (CF)
which depends on exposure duration. Inserl the appropriale factor here:

Childhood Faclor
(inhalation)

Exposure duration (years)
0-6 0.362

16-59

Receptor Body Weight

9b Inserl he Time-Averaged (lemale) Body Weighl (TABW) depending on the chosen exposure duralion

Exposure duration (years)
0-6

[T vy woat

16-59

LQMO1 April 2003 Page 3 of 10
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SNIFFER Method - Organics SNIFFER Version 1.02

SCUTLAMID B e L

Reference Intake for Inhalation

10b For non th the R Intake (R1) for the inhalation pathway is
calculated using the formula: Rl yw=ID _mup-bnbowwmwdﬂy
For h the e Inlake (RI) for ngesbon palhways is calculaled
using the lormula: Rl,q.=(TDIH(MDUTOx46 4 )xCFVTABW]®
Note - The background companent i in e wilh (he agoroach in CLR 8, namely that the I g per kg body weight per day

MO\ 1» correcied by the relevant adull weight
For Ihveshold subsiances where the background exposure (MDI) s grealer than
or equal lo B0% of the TDI the Reference Intake (RI) for inhalabion pathways is

calculaled using the formula” Riume=0.2TDI BRI o -0 oy g o iy
Pathway Check

11 The relevant pathways for calcutaling Sile Specific Assessment Criteria depand on the land-use scenarios and the relalive tendency of a substance
o axisl as vapour molecules as opposad lo being dissolved in waler, as expressed in Henry's Law conslani

s \he dimensioniens Henry's consiant H greater than of squal 1o 10 7 [Yor N)
It the answer 18 Y, include vapour inhalation pathways Il it is N, do nol Ei

Intake via Soil and Dust Ingestion

12 Seleci a value lor SEl ., from this table. depending on your choice of land use

Land Use BEl,,, (kg soillkg body weightiday)

Rasdental wih plant uplane
Ressdental withoul piant uptake SEl., =

Aliotmenis.
Commarcialindusirial

13 Is site specific dala on the ibility of the
o8 vt 1 o ) [

I1'Y insert the representative fraction here (defaull=1) E

The amended SEle, = SEle, * boaccassibiity facton _guiwhgmwﬂwm

14 The nominal assessmen! sub critenon for nlake via soil and dusl ingestion is calculaled
using the lormula: ASC . = Rl /SEl.,

oo T (e - -
mg per kg body weght per day g sod per

werghl per day

LaMO1 April 2003 Page 4 of 10




SNIFFER Melhod - Organics

Intake via Consumption of Homegrown Vegetables

15 This pathway only applies 1o two land uses: residential with planl uplake and aliolments, For other land uses go directly to question 25
Select Ihe basis for the Concenlralion Factor from 16 or 17 below. Selecl gne oplion only

16 Are measured sile specilic Concentration Faciors for lealy and rool
plant uplake of organics available? {Yor N)

H

Measurad Concenlralion Faclor for lealy vegelables

zlug per g (dry or fresh)” weight plant per ug per g dry weight soil
:jug per g (dry or fresh)" weighl plant per ug per g dry weigh! soil

Measured Concentration Faclor for rool vagelables

17 Where measured site specific Conceniralion Faclors are nol available Ihe following formulas can be usad 10 calculale Concenltralion
Faclors for Ieafy and rool vegelable uplake of organics using the Briggs and Ryan approach

Ta use the formulae for plant uplake of organics tha following dala are required

a representalive value for K, ( l Partition co 398107.1706 | waler per | oclanol
oy v prer?

om” per g dry weight

[ ocer oo

a rapresenlalive valua ol ¢ (sofl density)

a representalive value ol K . (organic carbon-waler partilion coeflicient}:

|

a represaniative value of 1. (fraction of organic carbon in soil)

a raprasentative value of @ (soil-waler conlent by voluma) cm“ parcm’
For laaly vegalables CFigay = (07847107 434" ooKow. 1 TBI2R dds 4 (0 DSuMem. 205, (, 5o (W(14 $K ol )

aty™ ug per g fresh weighl planl per ug per g dry weight soil
For rool vegelables CF o= (107 707087, 21488 foc 0. 01

18 For calculation of the SEl ., the unils for CF wu, and CF ., musl be ug per g frash weighl planl over ug per g dry weighl soil
It may be necessary o use a dry weight conversion laclor when using measured CF values
Is a dry weight conversion required? (Y or N)

Calculation of SEl .,
The Time A d C ion Rate for F g veg

is given in the Table below

Vegetable Type
Brussel sprouls
Cabbage

Carmol

L eafy salads
Onlon

Polalo

SEL, (kg soll per kg body weight
per day)

Rasidantial wilh plani uptake By SElvg= 0.58E-06
Allolments :
20 The nominal assessmanl sub crilerion for inlake via consumplion of
homegrown vegalables is calcuiated using thi formula: ASC g = Rligeu/SEl.,
ASCory = 0 ) ! = g per kg soil

kg soil per kg body
weighl per day

mg per kg body waighl per d

LQMO1 April 2003

SN I FFER Varsion 1.02
AT S

<_g{

—_' Nole - See 18 below

" Note - If the sail carrection factor {#/(f+4K.[_)) Is grealer
than 1 a default value of 1 is used

kg soil par kg body weighl per day

Page 50l 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This palhway only applies lo two land uses: residential with planl yplake and allolments. For other land uses go direclly lo paragraph 25

22 Select a value lor SEl g from this lable, depanding on your chaica of land use

Land Use l's_zl.....,(kn soll par kg body weight per day)

Res:dential with plant uplake
aliotmenls

kg soil per kg body weighl par day

23 Is sile spacific dala on the bi ility of the inant
in soil available? (Y or N)

Insert the represeniative fraction hers {default=1)
The amended SEl e = SElpaeg * bicaccessibilty fraction kn soil per kg body weigh! per day

24 The nominal assessmenl sub crilerion for inlake via indirect soil ingestion
using the 10rmula: ASC e = Rlngrs! SE lvaa

oo I e -
'mg per kg body weighl per day kg soil per kg

Intake via Inhalation of Qutdoor Air

25 This pathway only applies lo substances with H' grealer than or aqual to 107
To use the formulae for inhalation of ouldoor air, the g sils par am required

Source Area
Source zone width parallel lo wind direction
Depth lo subsurface conlamination

Soil Matrix

Solf organic matfer confent

Mass Iraction of organic carbon in soi
Air filled porosity
Water filed porosity

Total porosity

Bulk soil density

her

Contaminant
‘Organic carbon/waler partilion cosfficient
Dimensionless Henry's constanl
Diffusion coeficient in waler
Diffusion coafficiant in sofl air
Alr in soil
Water in soil
Air lerm
Waler lerm
Effective diffusion cosfficient
Molecular weighl
Saluraled vapour pressure

Pathway paramaters
Dilution ratio
Temperature
Ambient air velocily in the mixing zone (defaull from CLEA is 3 m per s)

LQMO1 April 2003 Page 6 of 10
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Receptor characteristics
Time-avaraged body haighl
Heighl of mixing zone

2= T

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Air Intake Outdoors

Landuse TAAloutv m’ air per (kg body
weight per day)
[Residential with planl uptake 727421602 Insert the appropriale TAAI,, here m” air per (kg body weighl per day)
Residental wilhoul plant uplake LA
Allotments 155763E-02
(Commarcial/indusirial __ BABBMEQ3 @

28 Soll equivalent Intake
Calculate the sail equivalen intake for inhalation of ouldoor air
using the formula: SEl ., = TAAL,. x CVF x 1000

ka soil per (kg body weighl pet day)

24 Nominal Assessment Sub Criterion
Calculate the nominal assessment sub-crileria for inlake via ouldoor Alr
using the formula: ASC o = Rlg 4/ SE Ly,

asc.. - LA 0

g bod
weight per day

mg per kg body weighl per day

LaMO1 April 2003 Paga 7 of 10
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway only applies lo subst with di jonless Henry's equal to or greater than 10” and lo lhe foliowing land-use scanarios
Residential wilh plant uplake, Residential without ptant uptake, Commercial/industrial

TAAl,,, m3 air par (kg body weight
per day)

Landuss

Residential with planl uplake
Residantial without plant uplake
|Commercialindustrial

32 Soll Factor
Soil Faclor is caiculated using the formula SF=K . x f /M

33 Soll vapour partition coefficient

The soil vapour partition cosflicient (SVPC) svPc= [ DORESBE kg soi per | air

3 The soll equivaien! intakes for inhalation of indoor air is calculaled
using the formula. SE,,, = (TAAL,,, x 1000 x SVPCYDR SEI mkg soil(kg body weight per day)

35 The nominal assessment sub crilerion for intake via indoor air 18 calculaled
using the formula: ASC ., = RI,,/SEl,,

™g per kg body weight per aay

D e e SR
§ 804 per kg

turated vapour ion is using the formula
C,u = (SalVP x MW x 10")(760mmHg x R x Temp)

(B IR

37 Equilibrium contaminant concentration in soil vapour
Equilibrium conlaminani concenination in soil vapour

Com™
e e B o i

38 Saluraled vapour conceniration compared o the equilibrium
e AT < R v 15 05

If the ralio s grealad than 1, Level 1 risk asssssmenl is nol appropriale. Il should be noled for further
sile-spocific risk assessment thal a C ,/C. ratio grealer than 1 may indicate ihe presence of a free product

LQMO1 April 2003 Page 8 of 10
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El site spacific criteria (SSAC) for subsiances
with Henry's greater than or equal to 107
soil ingastion pathway TASC g™ -
homegrown vegslable consumplion pathway VASC o= -
ingeslion ol soil allached 1o vegelables VASC irtrrt™ o
Inhalation of outdoor air TASC o= -
inhalation of indoor air 1ASC,= =

The integrated Sits Specific Assessment Criterion (SSAC)

39 For Ihe residential with plant uplake land use Ine SSAC ., =
40 For tha alloimants land use the SSAC , =
41 For the residential withoul plant uptake land use the SSAC e =

For the commercialfindustrial land use the SSAC ppe=

42 The Level 1 Sile Specific Assessmenl Criterion for B inthe scenario is
Integrated site specific assessment criteria for substances
with di Henry's tant less than 107
soil ingestion palfiway MASC g™ [ soi per mg
ho gelable c plion pathway 1IASC g
ingestion of soil attached lo vegetables VASCogima™

The integrated Site Specific Assessment Criterion

43 For the residential wilh planl uplake land use the SSAC ., =

For the allotments land use the SSAC ,; =

For the residential without plant uptake land us® the SSAC e, = mm per kg soil
For the commercial/induslrial land use the SSAC ghe= _mg per kg soil

The Level 1 Site Specific Assessment Triterion for jmg per kg soil

LAMO1 April 2003

Varsion 1,02
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FOR irvencoes NI REARD

Risk Evaluation

44 Juslify your use of the defaulls on the worksheel and characlerise the risk associaled wilh (he site
Include the following:

Justification provided (Y or N)
Choica of Relevani Health Critena value

Site use (curren! and comment on ¥
with land use selecled
. Critical Receplor
v Pathways included/omilled (including b bility if used)
v. Soll Parameters, e.g. pH

ol <] <] !

© SNIFFER 2003
All righis Teserved You wil nol modity. reversg compile o olherwise dis-assembie this spreadahenl
The views sxpressad in Bus document ars nol necessanly thosa of SNIFFER of e Propect Steenng Group. 118 members, servents of agenis accapl no kabiity whalsosver lor sny loss or damage ansing from B infarpretation or use of e nformabon, of relance UPon wews contasnad hafsin

foe the of he Tha user m ankraly respo tox the of gy yse of ihe and 00 warmanty is

No promise i made thal the spreadshas] will piovide any parkoular Incriies of junchions Tha usar musi snsure thal the worksheel meets Baew needs end remasns solmly
prowsded sbout the filness lor purpose of of any part of Ihe
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SNIFFER Method - Organics
Project Ref: GAC Run No: 1
—— —
1 This workshaal may be used lor orgamc conlaminanis
2 This worksheel has baen compielad by Paul Braw on 0B/07/2006
and has been chacked by Christophar Bolan on 0B/07/2006
3 It relates o Aliphalic EC12-EC16 Tound al Residential Without Plani Uptake Site
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
4a Is the substance a non threshold substance? (Yor N) E:j
Sa Insert lhe ralevant health crilarion lor ingestion m"’“ par kg body weight par day
For a non threshold substance the ralevant heallh crilanon is the Indax Dosa (ID)
For threshold substances the relevani heallh criterion is the Tolerable Daily
Intake (TDI)
Land Use
Ba The Table below lists lhe defaull exposure duralions and averaging limes, used in lhe malhod lor slandard land uses
Please inserl Y o indicale your cholce of land use and acceplance of the defaull assumplions.
Land Use Exposure duration (years) [ Averaging time (days)
Residental wilh planl uplake 08 I 2190 I
Residential withoul planl uplake 0-6 L Y 2190 l ¥
Aliotments 0-6 L 2190 !
Commercialindustrial 16-59 L 15695 l
LOMO1 April 2003 Paga 1 0l 10
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FORUM FOM IR N1 P S A

Background Exposure for Ingestion

7a Inserl Mean Daily Inlake (MDI) from non-soil sources Emg per day
(I the inant is a non id insert zero )

Is the MDI equal lo or grealer than B0% of the TDI or is the MDI unkown? (Y or N) :E

Ba Becauss lhe MDI for children is lower than thal for adulls, the MDI will need lo be corrected by a Childhood Factor (CF)
which depands on exposure duralion. Inserl the appropriale faclor hers.

ac
Exposura duration (years) (ingestion)
a8

16-59

Receptor Body Weight

9a Inserl the Time-Averaged (flemale) Body Weight (TABW) depending on the chosen exposure duration

Exposure duration {years)
-6

16-59

. T

Reference Intake for Ingestion

10a For non lhreshoid substances the Reference Intake (RI) for lhe ingestion pathway is calculated
e e s ST

For threshold substances the Reference Inlake (RI) for ingestion palhways is calculaled

using the 10rmuia: Rl pges=(TDH(MDI/70x46 4 )xCF Y TABW)" - per kg body weight per day
Nola - The background component is in line wilh Lhe approach in CLR 9, namely That the

MD! is correcied by the relevant adult body weight

For threshold subsiances where lhe background exposure (MDI) is grealer than or equal lo B0%

of the TDI, o tne MDI is unknown, the Relerence Intake (R1) for ingestion pathways is calculaled [ o per kg body weight per day
using the formuia. Rl,g..=02TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4b Is lha substance a non threshold substance. (Yor N) m

5b Insert the relevant healih criterion for inhatation [ SWEOF mg per kg body weight per day
For a non threshold substance the relevant health crilerion is the (indicative) Index Dosa (ID)
For threshoid subsiances the retavani health crilerion is ihe Tolerable Daily
Intake (TDI)
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Land Use
6b The Table below ists Ihe defaull exp duralions and g limes, used in the level 1 methodology for siandard land uses
Planse insacd Y o odicate your choice of land use and of the delaull
Land Use Exposure duration (years) 1 Averaging time (days)
Rasidential with plani uplake 0-6 | 2190 l
Residantial without plant uplake 0-6 | Y 2190 [ ¥
Alioiments 0-6 I 2190 ’
Commarcialindustnal 16-59 | 15695 |

Background Exposure for inhalation

7b Insert Mean Daily Inlake (MDI) from non-soi sources | —— T

(I the conlaminant is a non threshoid substance inserl zero )

Is the MDI equal 1o or grealer than B0% of the TDI ar is the MDI unknawn? (¥ or N} m

B8b Bacausa Ihe MDI for children is lower than thal for adulls, the MDI will nead to ba corrected by a Childhood Factor (CF)
which depends on exposure duration. Inseri the appropriale factor here

{inhalation)

Exposure duration (years)

16-59

Receptor Body Weight

Bb Insert the Tima-Averaged (female) Body Weight (TABW) depending on tha chosan exposure duralion

_ Exposure duration {years) i |
0-6

16-59 L_ el
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Reference intake for inhalation

100 For non threshold substances the Refarence Inlake (RI) for the inhalalion palhway is
calculated using the formula: Rl ,.=I0 —mq par kg body waighl per day

For threshold substances the Reference Intake (RI) for ingastion palhways is calculated
using the formula: Rl ., =(TDI-((MDU70x46 4 xCF)TABW)"

Nols - The background component s m e wili e a0proach in CLR 6, namely thal the g vor o body weight per day
IMDI is correcied by the relevant adult L

For threshold substances whers the background exposure (MDI) is grealer than
of aqual o B0% of the TDI the Referance Intake (RI) for inhalaton palhways is

calculaled using the formula: RI,=0.2TDI _ngo«iubodywnwday

Pathway Check

1" 1mmvwm-y|mmmsqesmmmwommmmwmmuwum-mlmdam
10 axisl as vapowr d ko besng d in walsr, as axprassad in Hanry's | aw constant

Is the dimensioniess Henry's constant H' grealer than or equal lo 10 *7 (Yo N)
i the answer is Y, inciude vapour mhalation pathways If it is N, do nol m

Intake via Soil and Dust Ingestion

12 Select a value lor SEI ., trom this lable. depending on your choice of land use

Land Use SEl g (hg S0IVRG body weighUday)

Resideniial with plant uplake
Residental withoul plani uptake
Allotments

¥ 2

13 Is site specific data on the ibility of the
in soil available? (Y or N)

If Y insert the represantalive fraction here (default=1) E

The amended SEl, = SEl., * bioaccessibiity fraction _gmmwm—wp-a-y

14 The nominal assezsment sub criterion for intake via soll and dusl ingeslion is calculated
using the lormula: ASC .o = R, /SEl.,

o I O - (e
g per kg body wesght per day g 5o par

weighl per day
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies lo two land uses. residential with plant uplake and allolments For olher land uses go directly lo question 25
Select lhe basis lor Iha Concenlralion Faclor from 16 or 17 balow. Select one oplion anly

16 Are measured sile specilic Concenlralion Faclors for leafy and rool
plant uplake of organics available? (Yot M)

|

Measured Concentralion Faclor lof leafy vagelables [ Jvaperg dryoriresh)" weighl piant per ug per g dry weight soi

* Note - See 18 below

Measured Concenlralion Faclor for rool vegelables mug par g (dry or fresh)” weight planl per ug per g dry weight soil

17 Where measured sile specific Concentralion Faclors are nol available the following lormulae can be used Lo calculate Concantralion
Faclors for Ieafy and rool vegetable uplake of organics using the Briggs and Ryan approach.

To use the formulae for plant uplake of organics the following dala are required:

a representative value for K., (octanol/iwaler pariition coefficient) I waler per | oclanol
a rapresentalive value of ¢ (soil density) g dry weighl per cm*
a raprasantative value of K g (organic carb lar partilion cosffi cm“oer g dry weighl
a represantalive valus of f . (fraction of organic carbon in soil) kg 0C per kg soil

a raprasentalive valua of 0 (soil-waler conlenl by volume) cm’psn:m“

For leafy vagelables Py = (0.784110 2 4310000 1TRFEE 44040 0GR 2 0510, 8D} (W(OH Heoc))
ug per g [resh weighl piani per ug per g dry weighl soll

For 100l vegelables CF (10" 7701 2240 B2) (/{614 0K o ))"0.01

" Nole - If the soil correction faclor (#/(6+4K,,1,.}) is greater
than 1 a defaull value of 1 is used.

48 For calculation of the SEl . the units for CF ., and CF ., musl be ug per g fresh weighl plant over ug per g dry waighl soil,
It may be nacessary lo use a dry weigh! conversion faclor when using measured CF values

Is a dry weighl conversion required? (Y or N) m

Calculation of SEl
The Time Averaged Vegelable Cansumplion Rale for homegrown vegelables is given in the Table below.

Brussel sprouls
Cabbage
Carrol

Leafy salads
Onion

Polalo

Landuse

Residential with plant uplake
Allotmenls

SElgg= kg sail per kg body weight par day

20 The nominal assessmenl sub crilerion for inlake via consumption of
homegrown vegelables is calculated using the formula ASC g = Rl /SE e,

waight per day
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Intake via ingestion of Soil Attached to Vegetables

21 This palhway only applies lo two land uses: residential with plant uplake and allolments. For other land uses go directly lo paragraph 25

22 Selecl a value for SEl ., from this labile, depending on your choice of land use

Land Use Sé-lm (kg soil per kg body weight per day)
Residential wilh planl uplake SEl-w-d'kg soil per kg body weight per day
alloiments
23 Is site specific dala on tha il of the

in soil available? (Y or N)

Insert the representaliva fraction here (defaull=1) _
The aMended SE |y, = SEl,upw * bioaccessibility fraction _kg soil per kg body waight per day

H

24 The nominal assessmant sub criterion for intake via indirecl soil ingesbon
using the formula: ASC, v = Rlges/SE e

o I . - i
mg per kg body weight per day g S0i per

waighl per day

Intake via Inhalation of Outdoor Air

25 This palhway only applies lo substances with H' grealer than or squal 1o 107
To use tha formulae lor inhalalion of ouldoor air, the following sile paramelers are requited:

Source Area
Source zone width parallel lo wind direction
Depith lo subsurface contamination

Soil Matrix

Soil organic malter content

Mass [raction of organic carbon in soill
Air fifed porosity
Waler filed porosily

Tolal porosity

Bulk soil density

Contaminant
Organic carbon/waler partilion coefficient
Dimensioniess Henry's constant
Diffusion coefficient in waler
Diffusion coefficient in soil air
Alrin soil
Water in soil
Air larm
Walar lerm
Effective diffusion coeflicient
Molecular weighl
Salurated vapour pressure

Im? par s per (1 waler per | air)

Pathway parameters
Dilution ratio

Tangerics s

Ambiant air velocily in the mixing zone (defaull from CLEA is 3 m per 8) m per &
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Receplor characleristics
Tima-averagad body height
Height of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Air Intake Outdoors

Landuse TAAlguty m’ air per (kg body
weight per day)

Residential with plani uptake L
Residenlal withoul plant uptake l' W,
Allotments 3
ICommarcial/indusirial

28 Scil equivalent Intake
Calculate the soil equivalent intake for inhalation of ouldoor air i kg soil per (kg body weight per day)

using the formula: SEl ., = TAAl,,, x CVF x 1000

29 Nominal Assessmaent Sub Criterion
Calgulale the nominal assessment sub-crileria for inlake via auldoor il
using the formula: ASC ., = Rl /SEl,

ASCouy =p s Hmg per kg soil

mg par kg body weight par day kg soil per kg body
weight per day
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway only applies io s with Henry's

31 Time-averaged air intake indoors

Varsion 1.02

SNIFFER

TCOF LD It ORI D
FOMIA FOR TMVIOMVENTAL RSP AR

2qual to or greater than 107 and to the following land-use scenarios.
Residential with plant uplake, Residential withoul planl uplake, Commercialindusirial

Landuse

Residential with piant uplake
Rasidenlial withoul plani uptake
(Commercial/industrial

32 Soll Factor
Soil Facior is calculaled using the formula SF=K . x [,JH'

33 Soil vapour partition coeflicient
The soil vapour partilion coeflicienl (SVPC) is

34 The soil equivalent inlakes for inhalation of indoor air is calculated
using the lormula. SEl,,, = (TAAIL, x 1000 x SVPCYDR

35 The nominal assessmenl sub crilerion for inlake via indoor air is calculaled
using tha formula: ASC,., = R|,/SEl,,,

knoawkog

weight per day

vapour abion is using the formula
Cu = (SaIVP x MW x 10"}(760mmHg x R x Temp)

37 Equilibrium contaminant concentration in soll vapour

q cor in soil vapour
is calculaled using the formula C , = ASC,,, x SVPC

38 vapour d lo the equilibrium
contaminant concentration in soil vapour: C,, I Cy

If the ralio is grealed than 1, Leval 1 risk assessmant is nol appropnate It should be noted for further
sile-specilic risk assessmanl (hal a C . /C,, ralio grealer than 1 may indicale the presence of a free product

LaMO1 April 2003

TAAIl,., m3 air per (kg body weight|
per day)

Inserl the appropriate TAAI, here| m” air par (kg body weight per day)

- R o
svrc- (DRI s po
s~ [T » oy v v o

- _mgwknmil

o RT3 v o

o T e
o R s 3 v 3 )
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g site specific t eriteria (SSAC) for substances

with Henry's greater than or equal to 10?

soll ingeslion palhway 1/ASCyg= =
homegrawn vegelable consumplion pathway VASC. o= =
ingeslion of soil altached lo vegelables VIASC pwect™ -
inhalation of ouldoor air VASC o= =
inhalation of indoor air VASC = =

The integrated Site Specific Assessment Criterion (88AC)

39 For the residenlial with pianl uptake land use the SSAC ., = mg per kg soil

40 For Ihe allolments land use the SSAC , =

Mg per kg soil

41 For the residential withoul plant uplake land use the SSAC g, =

For the commercialindusirial land use the SSAC yp.=

42 The Level 1 Site Specific Assessmenl Crilerion for in the

scenariois | 198.5375 |mg per kg soil

Integrated site specific a smenl criteria for substances

with Henry's tant less than 107

soil ingestion palhway VASCyng= = = kg sail per mg
homegrown vegelable consumplion pathway VASC ug= =

Ingestion of sail attached lo vegelables VIASC ppiamed™ =

The integrated Site Specific Assessment Crilerion

43 For the residantial with planl upiake land use the SSAC ., =

mg per kg soil

For the alloiments land use the SSAC ,, =

mg per kg soil

For the residential without plant uptake land use tha SSAC 4. = 4ma per kg soil

For the commercialfindustrial land usa the SSAC qpe=

The Level 1 Site Specific Assessment Criterion for
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Risk Evaluation

44 Juslily your use of the defaulls on the worksheel and characlerise the risk associaled wilh the site
Include the lollowing

Juslification ided (Y or N)
I, Choice of Relevant Health Crilaria value

W, Site use (current and ir ), commenl on i ity

with land use sslecled Y
Wi. Critical Recaplor Y
iv. Pathways includediomilied (including bioaccessibilly if used) Y
v Soil Paramelers, e g pH K

© SNIFFER 2003
All nghis resarved  You will nol madify, reverse compis or olherwise di-asssmble it spreadshest

The views exprossed in Bus document any nol necessanly hose of SNIFFER or lhe Project Sisenng Group. Its members, sarvants or sganis accepl no sbisly whatsosver for any loss o damage ansing from the intarpretation or uss of he information, or relance upon views contmned hersn
for tha compalant (ise of the &p Tha user i anlicaly resp for the of any usa of ha and o waranty m

No pronse s made that ihe spresdstmel will provide any parkicular iscilies or linchions  Tha usar must snsurs ihal ihe workshasl meels ihar naeds and mmains solely
provided aboul Iha hinass for purposa o cn of any part of the

Page 100710
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1
1 This worksheel may be used for organic contaminants
2 This workshael has been compleled by Paul Brew on 08/07/2006
and has been checked by Christopher Bolan Loy 080772006
3 Il relales lo Aliphatic EC16-EC35 found at Residential Without Plant Uplake Sile

INGESTION PATHWAYS

Toxicology for Ingestion Pathways

4a Is the substance a non threshold substance? (Yor N) m
5a Insert the relevant heallh criterion for ingestion [[Z80E506___ma per kg body weight per day

For a non (hreshold subslance the relevanl health crilenon is the Index Dose (ID)
For thrashold subslances the relevant health crilerion is the Tolerable Daily
Intake (TDI)

Land Use

Ba The Table below lisls the delaull exposure durations and averaging limes, used in the method for standard land uses
Please inserl Y lo indicate your cheice of land use and acceplance of lhe defaull assumplions

Land Use Exposure duration (years) Averaging time (days)
Residential with planl uptake 0-6 [ 2190 l
Residential withoul plani uplake 06 I Y 2180 , Y
Allolmenls 0-6 I 2190 |
Commarcialfindusltrial 16-59 ] 15685 |
LQMO1 April 2003 Page 1 of 10
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Background Exposure for Ingestion

7a Insert Mean Daily Intake (MDI) from non-soif sources  — T
(If the conlaminant is a non threshold subslance insert zero )

I the MDI equal o or grealer than BO% of the TDI or Is the MDI unkown? (Y or N) ey s |

Ba Bacause lhe MDI for children is lower than thal for adulls, lhe MDI will nesd 10 be correcied by a Childhood Factor (CF)
which depends on exposure duralion. Inserl the appropriale faclor here

Chi or
Exposure duration (years) (ingestion)
—E ——
16-59

Receptor Body Weight

9a Insarl the Time-Avaraged (lemale) Body Weigh! (TABW) depending on the chosen exposure duration

Exposure duration (years) TABW
i = s O
16-50

Reference Intake for Ingestion

10a For non thrashold substances the Reference Intake (RI) for the ingastion palhway is calcutated

oo I v e o

For threshold substances the Reference Intake (RI) for ingestion pathways is calculated
using the formula; R ges=(TDI-(MDI70x486 4)xCF Y TABW)* _mg per kg body weight per day

Nole - The background component is in line with the approach in CLR 8, namely thal the
IMDI is corrected by the relevant adult body weight.

For threshold substances whare the background exposure (MDI) is greater than or equal lo B0%
of the TDI, or the MDI s unknown, the Reference intake (RI) for ingestion pathways is calculated _rrgyp{kgbcdywuperdcy
using the formula, RY, ges=0.2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4b Is the substance a non threshold substance. (Yor N)
5b Insert the relevant health criterion for inhalation [ BO0ESEEJmg per kg body weight per day

For a non threshoid subslance the relevant heailh crilerion is (he (indicalivej index Doss (i0)
For threshold subslances the relevanl health crilerion is the Tolsrable Daily
Intake (TDI)
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Land Use

6b The Table below lists the dalaull exposure durations and averaging limes, used in the level 1 malhodology for slandard land uses.
Plsasa insarl Y lo indicale your choice of land use and acceptance of the defaull assumplions

Land Use Exposure

Averaging time (days)

Residantial with planl uplake 0-6

2190

Rasidantial withoul plant uplake 0-6

2190

Commarcialfindusirial 1659

I
I
Alloimants 0-6 l
|

15695

],
F
2190 r
I_

Background Exposure for inhalation

7b Insert Mean Daily Intake (MDI) from non-soil sources
(If the contaminant is a non Ihreshold substance insert zero )

Is the MDI equal lo or grealer than 80% of the TDI or is the MDI unknown? (Y or N)

Bb Becausae the MDI for childran is lower than that for adulls, the MDI will need 1o be correcled by a Childhood Factor (CF)
which depends on exposure duration. Inserl the appropriale laclor here

00
Exposure duration (years) (inhalation)
0-6

16-50

Receptor Body Weight

8b Insert he Tima-Averaged (fnmale) Body Waighl (TABW) depending on the chosan exposure duralion

LOMO1 April 2003
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Reference Intake for Inhalation

10b For non b the
calculated using tha formula: Rl =10

Intake (RI) for he inhalation pathway is

For threshold substances the Reference Intaks (RI) for ingestion pathways is calculated
using Ihe formula: R,y =(TDI-(MDU70x46 4)xCF yTABW)*

* Note - The background component is in line with the approach in CLR 8, namely thal the
MDI is corracied by the relevanl aduil body waighl.
For

whaera the backg o (MDI) is greater than
or aqual lo 80% of the TDI the Reference Inlake (RI) for inhalation palhways is
calculated using the formula Rl,.,=0 2TDI

Pathway Check

R s s o oo

img per kg body weighl per day

v v oy o

11 The relevanl pathways for calculaling Sile Spacific Assessmenl Crleria depend on the land-use scanarnos and the relalive lendancy of a subslance
lo axisl as vapour molecules as d 1o baing dissolved in waler, as exprassed in Henry's Law constant

18 the dimensioniess Hanry's constant H' greatar than or equal lo 10 2 (Yor N)
I the answer is Y, include vapour inhalalion pathways. If it is N, do nol

Intake via Soil and Dust Ingestion

12 Selecl a value for SEl 4., from this lable, depending on your choice of land use

Residential with plant uplake
Residential withoul plant uplake

Alloimants
Commarcial/indusirial
13 Is sile spacific dala on the t bility of the
in sodl available? (Y or N)

Y insar the reprasanialive raction here (defawt=1)

The amended SEl,, = SElg, * bioaccessibility fraction

14 The nominal assessmant sub crilarion for inlake via soil and dusl ingeslion is calculated
using the formula: ASC 4, = Rl eu/SElsy

ASCyug = (]
mg per kg body weight per day

LaMO1 April 2003

Land Use $Ela, (kg Sollkg body weightday)

[R5 o 5 o e

S s
kg soil per kg body
weighl par day

R R e T e e, ]
® 6060606 00O
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inhalation pathway should nol be selected if H' < 1E-3
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Intake via Consumption of Homegrown Vegetables

15 This palhway only applies lo two land uses: residential with plant uplake and alloimenls. For olher land uses go direcily to question 25
Select the basis for the Concentration Faclor Irom 18 or 17 below Select eng oplion only

16 Are measured site specilic Concantralion Faclors for lealy and rool

plant uplake of organics available? (Yor N) =]

Maasured Concenlralion Faclor lor lealy vegelables E::::ug per g (dry or fresh)” weight planl per ug per g dry waighl soil

Maasured Conceniration Faclor for rool vegetables :ug per g (dry of frash)" weight plant per ug per g dry weighl soil

17 Whare measured sile specific Conceniralion Faclors are nol available Lhe following formulae can be used lo calculate Concenlration
Faclors for lsafy and rool vegelable uptake of organics using the Briggs and Ryan approach

To use the formulae for plant uplake of organics the following data are required:

a raprasanlalive value for K, (oclanoliwaler partilion coefTicient) | waler per | octano|
a reprasantalive value ol ¢ (soil density) mg dry weighl per cm’

a represenlalive value of K . (organic carbon-waler partilion coefficient): m lem” per g dry waight

a raprasenlalive value of I . (Iraclion of organic carbon in soll) hg OC per kg soil
a repraseniativa value of A (soil-waler conlent by volume) l:rn' percm’

For leay vegalables CF gy = (078410 434008 TPZD ey 0 oo 205, 82 ) /(64 Bl

CF oaty| * ug per g fresh weighl plani per ug per g dry weighl soil

" Note - If the soil gormection faclor ( W(A+#K..fw)) is grealar

= THiogKow, 152, " 4
For rool vegelables CF a=(10° +0.82)" (W1B+4K.1,.))"0 01 ihan 1 a defaull value of 1 is used

ug per g Iresh weight plant per ug per g dry weighl soil

18 For calculation of the SEl . the unils for CF ., and CF o must be ug per g fresh weight plant over ug per g dry weight soil.
It may be necessary |0 use a dry weighl conversion faclor when using megsured CF values

15 a dry weight conversion required? (Y o N) [:E

Calculalion of SEl .y
The Time Averaged Vegelable Consumplion Rate for homegrown vegetables is given in the Table below.

Residential with plant uplake
Alloimenls

SEl= kg soil per kg body weight per day

20 The nominal assessmenl sub crilerion for inlake via consumplion of
homegrown vegelabies is calculaled using the formula: ASC e = Rl /SE g

mg per kg body weighl psr per kg body
waight per day
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AT e -
ORAS O PR LA

Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies lo two land uses residential with plant uptake and allotments For other land uses go directly lo paragraph 25

22 5046CL 3 VAl 107 SE e from this Lable, depending on your choics of land use

Land Use SETyrees (K S01 por K DOty woight per day)
Resideniial with plant uplake SEW'_Q noil par kg body weighl per day
allotments
23 s sile specilic data on the ol the W

e i O =
Insert the representalive (racion here (defaull=1) E
The amenced SElemme = SE s * bioaccessibilly frackon —quqmmwm

24 The nominal assessment sub crilenon for miake via indirect sod ingestion
using the lormuia. ASC ey ™ Rlgue/SElgues

i v R - v S o ST
g por kg body wewght per day e kg

weight per day

Intake via Inhalation of Outdoor Air

ZSTMMMyWyWMbMImHMMNMIn\D'
To use the lormulas for inhalsbon of ouldoor air, the following sile paramelers e required

Source Area
Sowrce zone width paralel lo wind direction Wl et A § e
Depih 1o subsurfsce conlamination

Soll Matrix
Soil organic malier conlent
Mass frachon of orgamc carbon in sod
Al filed porosity
Waler fled porosdy

nez

Pathway paramelers
Dilution ratio
Tempersiure
Ambienl air velocily in the mixing zone (defaull from CLEA is 3 m per s)

LOMOY April 2003
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Recsplor characleristics
Time-averaged body haight
Height of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr inlake Ouldoors

Landuse

[Residential wilh planl uplake Insert the approprale TAAL,,, here m '’ air par (kg body weight per day)
[Residental withoul planl uplake e

[Commercialindusinal s

28 Soll equivalent Intake
Caicutale the soil equivalent intake for inhalation of outdoor mr [ RS kg soil per (kg body weighl per day)
using the formuta. SE1( ., = TAAL, x CVF x 1000

29 A Sub Criterk
Calculate the nominal assessmean! sub-critena for inlake via ouldoor air
using the formula: ASC .., = RlJ/SF ..

ASC o . /
mg per kg body weight per day

S . s IS

weight per day

LOMO1 April 2003 Page 7 ol 10
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Intake via Inhalation of Indoor Air
30 Indoor inhalation of vapour
This pathway only applies io sub with Hency's gaual lo or greater than 10” and 1o the following land-use scenarios
Residential with plant uplake, Residential withoul plant uplake, Commercialindusinal
31 Time-averaged air intake indoors
" TAAL,, m3 air per (kg body weight
per day}
asidential with plant uplaks insert the appropriste TAAL,, m--@mﬁw per (kg body weighl per day)
esidental withoul plant uplake
Commercialindusinal
32 Soll Factor
Soi Faclor is calculated using the formula SF=K . x [ /H s;=_..p-|.gm.|
33 Soil vapour partition coefMicient
The soil vapour parition cosfficient (SVPC) is SVPC'—utipr-
34 The sol equivalent intakes for inhalation of indoor s s calcisiated
using the formula SE1, = (TAAL x 1000 x SVPC)DR SFI—'_UM(‘WMMD"MI
35 The nominal assessmaent sub crilenon for intake via indoor air s caiculabed
using the lormula: ASC.. = RI,/SEl,,,
— O - < IR s SRR
mg per kg body weight per day g sod per
weigh per day
6 8 d vapour atlon
Salurated vapour concaniralion is calculaled using the formula
Cou = (SMVP x MW x 10°)(7B0mmHg x R x Tamp) C..-_mqup.rrml
37 Equilibrium contaminant concentration in soll vapour
Equilibrium contaminant concentration in soil vapour
s calculated using the formuia C ,, = ASCy, x SVPC Co [RS8 ] v ! e
38 5 d vapour d 1o the equilibrium
contamnant Concentration in 8ol vapour C . / Cu C&-'—mwl-’lwlmwuwml
W the rato s grealed than 1. Level 1 nsk assessment is nol appropriate. | should be noted lor further
sie-spacific sk atsessment thal a C /C, ralio grealer than 1 may indkcale the presence of a lree product
Page B ol 10
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Integ! d site specific
with di lonless Henry's

criteria (SSAC) for substances
greater than or equal to 107

soil ingastion palhway

homegrown vegelable consumplion palhway
] of soil hed lo h

inhalation of ouldoor air

inhalation of indoor ar

The integrated Site Specific A

Criterion (8SAC)

3y For Ihe residential with plant uplake land use the SSAC ., =
40 For the allolments land use the SSAC , =
41 For Iha reskdential without plan uptake land use the SSAC .. =

For the commarcialindusirial land use the SSAC .=

42 The Level 1 Site Specific Assessment Criterion for

site it criteria for substances
less than 107

soil ingestion palhway
homegrown vegelable consumption pathway
ingeslion of soil altached lo vegetables

The integ Site fic A Criterion

43 For the residential with plant uplake land use the SSAC ., =
For the aliolmants land use the SSAC 4 =
For he residential withoul planl uplake land usse the SSAC e, =

For the commercialindusirial land use the SSAC 4.~

The Level 1 Site Specific Assessment Crilerion for

LOMO1 Apil 2003

1ASC g™
1IASC o™
VASC rgrnas™
1ASC =
1ASC, .=

in the

11.“5(‘,,"»
1IASC o=
VASC s

e

mg per kg soil

i O

e

in the

sconario is :Imwkﬂ sol

kg soil par mg
kg woil par mg
kg soil par mg

scenariois | 40596.01 lmgpefkgsuil

SNIFFER ‘'
P T
Page 90of 10
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Risk Evaluation

44 Juslily your use of the delaults on the workshesl and characlerisa (he risk associaled with the sile

2

LOMO1 April 2003

Inchude the loliowing

Justification provided (Y or N)

Choica ol Relevani Haallh Crileria value
Site use (current and inlended), comment on compabtiiidy

wilh land use selected Y

Crilical Recaplor Y
Palhways included/omitled (including bioaccessibiity il used) v
Sod Paramelers. & g pH

© SNIFFER 2003
AS rgfis reserved  You wil nol moddy reverse comple o oltwrwse g asserdle Fus greadales!

The wews sxpressed ¥ e documeni are nol nacessarly ihoss of SNIFFER or he Project Sisenng Group s mambers sanvinis o sgenis acospl no ksbilly whatsowver 1or any l0ss or damage ansing irom iha interpretation or use of Bie mkommakon, of rebance Upon vews contsinad harsn

o promess m made fial e sresdstesl wil (rovide any parkoer laokbes or Lnckons  The user sl ssure el e workshesl meets B nesds and Mmass solely reepormibie for B compelenl se of T sgeeadshest The user m enbrely o e " of ey une 0 the Wt 1o warTanly »
[wrrerine afwail Pie fdomaa kv ufpose o of vy part of B

Pags 10 of 10




T -
A | AL M

SNIFFER Malhod - Organics (ﬁ SNIFFER Version 102

SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This worksheel may be used lor organic conlaminants

2 This workshsel has been completed by Paul Brow on QRID772008
and has bean checked by M Bolan on 08/07/2006
3 il relates 1o Aromalic ECS-EC7 lound al Residential Withoul Plant Sile

INGESTION PATHWAYS

Toxicology for Ingestion Pathways

an Is the substance a non threshold substanca? (Yor N) ::

Sa insart ihe ralevin heallh criternon for ingestion mm pec kg body weight per day
For a non threshold substance (he relevant health crifenon is the index Dose (1D)
For thrashold subsiances the relevant health crilerion is the Tolerable Daily
intake (TDI)

Land Use

6a The Table below lists the defaull exposure duralions and averaging hmes, usad in the method for slandard land uses
Pleasa inserl Y lo indicale your chowos of land use and acceplance of the delaull assumplions

Land Use Exposure duration {y | Averaging time (days)
Residential with plani uptake 08 l 2180 l
Residential withoul planl uplake 06 [ v 2180 [ Y
Allolments 06 l 2180 [
Commercialindusinal 16.59 I 15695 [
LOMO1 April 2003 Page 1 0f 10
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L L

Background Exposure for Ingestion

7a Insert Mean Daily Intake (MDI) from non-soil sources
(If the contaminant is a non thrashold subslance insart zero )

Is Iha MDI equal lo or greater than B0% of the TDI o is tha MDI unkown? (Y or N)

Ba Because the MDI for children is lower than thal for adults, the MDI will need 1o be correcied by a Childhood Factor (CF)
which depands on axposura duration Inserl the appropriale facior here

Exposure duration (years) (ingestion)
0-6

16-58

Receptor Body Weight
9a Inserl the Time-Averaged (lemale) Body Weighl {TABW) depending on the chosen exposure duration

Exposure duration {years) TABW
06

e ooy v

16-50

Reference Intake for Ingestion

10a For non threshold substances the Reference intake (RI) for the ingestion pathway is calculated

g e o R IR < oo o o

For threshold subslances the Reference intake (RI) for ingesiion pathways is calculsted

using the formuia: R, e =(TDH-{(MDU70x46 4 xCFYTABW]" -.gwk,m,w per day
Note - The background component is in fine with the approach in CLR 9, namely thal the

[MD| is correctad by the relevan! adult
For threshold subslances whers the background exposure (MDI) is greater than or equal o 80%

of the TDI, of the MDI is unknown, the Referenca Intake (RI) for ingestion pathways is calculated _Tqmrkgixxﬁywlwdly
using the formula Rl,p..=0.2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4bisthe ancn (YorN) el

5b Insert the relevant heallh crilerion lor inhatation [ SN0E-04 g per kg body weight per day
For a non threshold substance ihe relevant heaith crilerion is the (indicative) Index Dosa (ID)
For thrashold substances the relevant heaith crilerion is the Tolerable Daily
Intake (TDI)

LAMO1 April 2003 Page 2 of 10
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Land Use -

6b The Tabie below lists the defaull xposure duralions and averaging limes. used in the level 1 methodology for standard land uses
Please inserd Y Lo indicale your choics of land use and acceplance of the delaull assumplions

Land Use Exp d _:_;ITIJ_ | Averaging time (days) -
Residential with plant uplake 0-6 | 2190 |
Residential withoul plant uptake 0-6 ] Y 2190 I 5T
Allotments i 0-6 l 2190 l
Commercialfindustrial 16-59 | 15695 l
Background Exposure for inhalation
7b Insert Mean Daily Inlake (MDI) from non-soil sources 0.00E +00 g par day

(If the conlaminant is a non threshold subslance inser zero )
Is the MDI equal 1o or grealer than B0% of the TDI or is the MDI unknown? (Y or N) B

8b Because the MDI for children is lowar than thal for adults. the MDI will need to be correcled by a Childhood Factor {CF)
which depends on exposure duralion. Inseri the appropriale faclor here

Childhood Faclor
(inhalation)

Exposure duration (years)
06

16-59

Receptor Body Weight

9b Inserl the Time-Averaged (lemale) Body Weighl (TABW) depending on the chosen exposure durabon

Exposure duration {years:

[T o wen

SR

Lamo1 April 2003 Page 3 of 10
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Reference Intake for Inhalation

10b For non the R Intake (R1) for the inhalalion pathway is

s o i R o oty oo

For Ihreshold substances he Relerence Inlake (R1) for ingestion palhways is calculaled
using the formula: R, =(TDI((MDUT0x46 4)xCF VTABW)"

Nole - The background componant is in ine with the approach in CLR 9, namely thal the _MIWIQMV"DNW(!OT
MO = correcled by the relevant adult weight

For threshold subslances whers e background axposus (ML) s greate: than
or equal lo 80% of tha TDI the Reference Intake (RI) for inhalalion pathways is

calculaled using the 1ormula’ R0 2TDI _...q per kg body waight per day

Pathway Check
11 The relevant pathways lor calculaling Site Specilic Assessmant Critena depand on the land-use scenarios and the relalive lendency of a substance
o exis! a8 vAPOW MoleCules as 1o being di d in waler, as expressed in Henry's Law constant

Is the dimensioniess Henry's constant H' grealer than or equal lo 10 *? (Yor N)
i the answer 18 Y. inchude vapour inhakation pathways. If i is N, do nol ===

Intake via Soil and Dust Ingestion

12 Select & value for SEl .., from thes lable. depending on your choice of land use

Land Use SEl e, (kg soillkg body weight/day)
Tiandental wilh plant uplake
i i sFi-[_omee® ]
Asotrments
Commercial/indusirial
13 Is sile specific dala on the b of the
s vmtati? (¥ o
1Y insert the representative raction here (delauit=1) E:::
The amended SEle, = SEl., * bioaccessibity fracion _gmwmmmp-ay

14 The nominal assessmeni sub crilenon for inleke via soil and dus! ngestion & calculsled
using the lormula: ASC ., = RI,/SEl.,

o I e - e
mg per kg body wesght per dary per

waighl per day

LOMOY Apeil 2003 Page 4 of 10
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Intake via Consumption of Homegrown Vegetables

15 This palhway only applies lo two land uses residential wilth plant uplake and allolments. For olher land uses go direclly lo question 25
Select the basis for Iha Concaniralion Factor from 16 or 17 below. Select pne oplion only

16 Are measured sita specific Concantration Faclors for lealy and root

plant uplakn of organics available? (Yor N) m

Measured Concantration Faclor for lealy vegetables ]+ w7 ey or frmen)" weight plant per ug per g dry weight o

[ Nole - See 1B bsiow |

Measured Concentralion Faclor for rool vegelables Euu per g (dry or lesh)” weight plant per ug per g dry weight soil

17 Where measured sile specilic Concentralion Faclors are nol available the lollowing formulae can be used lo calculale Concentration
Faclors lor isaly and rool vegetable uplake of organics using the Briggs and Ryan approach

To use the formulae for plant uplake of organics the following dala are requined

@ repr value for K waler partilion cosflicent) @I walar par | oclanol
& roprasentaiive valus of 4 (so¥ density)  — T
a representalive valus of K . (organic carbon-waler parition cosfhiant) cm " per g dry weight
a reprasantative value of . (fraction of organic carbon in soil) Emmw\uwﬂ

a rup s of 8 (50é-waler conlent by volume ) cm'porrm'

For leafy vagelables CFiggy ™ (0784710 7 4341 0owom L TAF2R Lduy o Wioghom 2080 ) 82)" (M(H+#K o))
cr._,-_ ug per g Iresh weighl piant per ug per g dry weight soil

Note - If the soil comaction faclor | #(0+4K,, 1)) is greater

T gt | 52 " .
For rool vegelables CF m(10° +0.82)"(#(A+4K,1,.))"0 01 than 1 a defaull value of 1 is used

crm-_” ug per g frash waight plant par ug per g dry weight soil

18 For caiculstion of the SEI ., Ihe unils for CF . and CF ., mus! be ug per g fresh weighl plant over ug per g dry weight soil
il may be necessary lo use a dry weighl conversion faclor when using measured CF values

Is a dry weighl conversion required? (Y or N) m

Calculalion of SE1
The Time A (¢ Rate for

ey 4 s given in the Table below

19 Select a valum for SE ., from this lable for the conlaminant of concern, depanding on your choice of land use and loxicological endpoint
Landuse El,., (kg soil per kg body weight
day)

Residential with plant uplake
Alloiments

SFl= l EE Ikgwpuhqbodymhlwd!v

20 The nominal assassmenl sub crilerion for inlake via consumplion of
- bies s using the lormuia: ASC vy = Ri,g/SEl,

SO v - R o MR
@ 8ol per kg body

weight per day

g per kg body weight per day

LOMO1 Agpril 2003 Page 5 of 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies lo iwo land uses: residential with plant uptake and allotments For other land uses go direclly lo paragraph 26

22 Seloct 8 vaue 10r SEl pns irom Ihis lable, depending on your choics of land use

Land Use SElyareet (K@ 80N par kg body weight per day)
Residential with plant uptake SElaer™] 11272608 kg s0il per kg body weight per day
allotments
23 Ia site specilic dala on the ity of the '
in sl availabia? (Y or N)  eemwmay | o |
Insert the reprasantative fraction here (default=1) E
The amended SEl ., = SEl .., * bosccessibilty rackon _awwuqm-o-wn—qu

24 The nominal assessment sub crilerion for intake via indinect sod ingestion
using the lormuis ASC e ® Rlgu/SElgunns

oo T e -
mg per kg body wesght per day g sodl par

weighl per day

Intake via Inhalation of Outdoor Air

25 This pathwary only applies 1o substances with H' grealer than or equal to 10
To use the lormulss for inhalation of ouldoor air, the following sile paramelers are required

Source Area
Sourca rone width paraliel lo wind direction
Depih lo subsurface contaminalion

Sod Matrix

Sod organic malier content

Masa frachon of organic carbon in sod
A filed porosity
Walar Ned porosdy

Tolsl porosdty

Busk wod denady

Organic carbon/waler pariition cosfficient
Dimensioniess Henry's constant
Diffusion cosfficient in waler
Diffusion cosfficient in 8ol as
Aur iy soil

Waler in sol

Al lsrm

Waler lerm

Effactive diffusion coeflicient
Molecular weight

Salurated vapour pressure

Pathway paramelers
Dilution ratio

Ambieni air veloclly in the mixing zone (defaull from CLEA is 3 m per 8) ] Im per s

LGMO1 April 2003 Page 6 of 10
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Receptor characteristics
Time-avaraged body heighl
Haight of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Air Intake Outdoors

Landuse TAAlouty m’ alr per (kg body
weight par day)

Residential with plani uplake NS Insert the appropriate TAAL,, numm'alr per (kg body weighl per day)
Residental wilhoul planl uplake :, . =

Commaercial/industrial

28 Soll mquivalent Intake
Calculals the soll equivalent inlake for inhalation of ouldoor ar
using lha formula: SEI ., = TAAL,, x CVF x 1000

AT kg soil per (kg body weight per day)

29 Nominal Assessment Sub Criterion
Calculate the nominal assessmaent sub-criteria for inlake via ouldoor air
using the formula: ASC .4, = Rlu/SEl,.,

mg per kg body weighl per day

@ body
weighl per day

LQMO1 April 2003 Paga 7 of 10
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway only applies 1o subslances with dimensioniess Henry's constan! squal to or greater than 10° and o the lollowing land-use scenarios.
Rasidential with plani uptake, Residential withoul plan uptake, Commercialindusinal

31 Time-averaged air intake Indoors

TAAL,, m3 air per (kg body weight

Landuse oot day)

Residential with plant uptake m” air par (kg body weighl per day)

Rasidential withoul plant uplake
rcialindustrial

Soil Faclor s caiculated using the formula SF=K . x LM SF-_-rwqul
33 Soil vapour partition coafMiclent

The soil vapour partition coeflicient (SVPC) is svpc-_g soil per | air

34 The soil squivalen! inlakes for inhalation of indoor arr s calculsled
using the formula. SEI,, = (TAAL, x 1000 x SVPC)DR SEI..-_g soll(kg body waight per day)

35 The nominal assessment sub criterion lor intake via indoor air s calculaled
using the formula: ASC,,, = RI,./SEl,,,

oo DT [ - [
mg per kg body weight per day kg soll per kg body
waigh! per day

Insert the appropriate TAAL,,, he

32 Soll Factor

Salurated vapour concaniralion is calculated using the formula
Co = (SVP x MW x 10”)({760mmiHg x R x Temp) c-'_ﬂ“ngnllmd

37 Equilibrium contaminant concentration in soll vapour
Equiibrium contaminant concanimtion in sol vapour

is caiculated using the formula C ,, = ASC,., x SVPC C-‘_mqp.rllﬁ'

38 Saluraled vapour conceniralion compared ko the equilibnum
contaminant concentration in soil vapour C, / Cy Cﬁ-‘_wwlnrw|m|‘wuwml

W ihe rabio is gresled than 1, Level 1 risk assessmant is nol approprste It should be noled for further
site-specific risk assessment that a C /C,, ralio grealer than 1 may indicate the presence of a free product

LQMO1 April 2003 Page 8 of 10
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Integrated site specific

criteria (SSAC) for subsiances

with di | Henry's greater than or equal to 10

soil ingastion pathway 1/ASC g™
homegrown vegelable consumption pathway VASC g™
ingeslion of soil altached o vegelables VIASC pupemet™
inhatation of ouldoor air 1/ASC =
inhalation ol indoor sir 1/ASC, =
The inleg Site Sp A 1 Criterion (SSAC)

39 For ihe residential with plant uplake land use the SSAC ., =
40 For tha allolments land use the SSAC , =
41 For the resdental withoul piant uplake land use the SSAC . =

For the commercialindustrial land use the SSAC .=

42 The Level 1 Sile Specific Assessmenl Crilerion for [§

Integrated site specific criteria for substances

with dimensionless Hanry's less than 107

sonl ingestion pathway VIASC g™

homegrown vegelable consumption pathway 1/ASC o=
of soil alt o VIASC ™

The integraled Site Specific Assessment Criterion

43 For tha rasidential with planl uplake land use the SSAC , =
For the allolments land use the SSAC , =
For Ihe residential withoul plant uplake land use the SSAC . =

For lha commercialindustrial land use the SSAC .=

The Level 1 Sile Specilic Assessment Criterion for

LOMO1 April 2003

g par kg soll

s ST
o~

" lhe _ Scenanio is

n the

SNIFFER ="

kg Soil par mg

kg soil par mg

k@ Soil par mg

scenariois | |mgperkgsoil
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Risk Evaluation

44 Justily your use of he delaults on the workshesl and characlerise the risk associsied with the sie
Inchude the followng

Juslification provided (Y or N)
Choice of Relavani Health Crilera value

Sila use (curmeni and inlended), comment on compalibitility

wilh land use selecled Y
w  Criscal Recaplor Y
v Palhways included/omitted (including bioaccessibility il used) Y
v. Soll Paramelers, & g pH Y

© SNIFFER 2003
A ngids reteremd Vows adll ol ey tmremesa momgen v otharwen e astendus he e acehend

Tha veews sxpressed » #us documenl arm nol naceasardy hase of SHIFFER o e Progc Sisenng Group (s mambers sanvaniy or sgents sccepl no kabidly whatsosver lor ary i0es o damage ansmg om ihe wsierpre(aion or use of ha NIMMaBoN. oF rence upon veews contmnesd harmn

Mo promaa m made ihal e spresdahest wil provide any parkoses lackies o Anchons  The wser sl srsurs sl e warahest mests her nesds and remans soledy responsdbie ko ha compeiant use of e spresdshest  The user & snbeely v e » of ay s of the e o waanly w
(ervadad Bl the lress ki purpose o pertormence of sny (arl of P s eadehesl
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SNIFFER Malhod - Organics

Project Ref: GAC
1 This worksheel may ba used lor organic conlaminants
2 This workshesl has been compleled by
and has been checkad by

3 i relales lo

INGESTION PATHWAYS

Toxicology for Ingestion Pathways
An Is the substance a non threshold substance? (Yor N)

S5a Insarl the relevant heaith crilerion for ingesiion

SNIFFER Method - Organics

Run No: 1
Paul Brew on 08/07/2006
Chrislopher Bolan on 0B/07/2006
Asomaric ECB-EC10 found al w!_u Plant Uptake Sile

For a non threshold substance the relevant haalth critenon s the Index Dose (ID)
For threshold substances the relevant health critanon is the Tolerable Daily

Bl

_- [DOEDZ  |mg per kg body weight per day

Intake (TDI)
Land Use
fia Tha Table below lists the defaull exposure durations and averaging imes, used in tha method for standard land uses
Plaase insart Y lo indicale your choice of land use and acceptance of the defaull assumplions
Land Use Exposurs duration (years) 1 aging time (days)
Residantial with plant uplaks 0-6 l 2180 [
Resdential withoul plant uplake 08 | Y 2190 [
Allolments 0-6 l 2190 I
Commercialindustrial 16-50 I 15605 I

LOMO1 April 2003
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e e
P PR g RO

Background Exposure for Ingestion

7a Insarl Mean Daily Inlake (MDI) from non-soil sources Emﬁ per dey
(Il the contaminant is a non threshold substance inserl zero )

s the MDI equal 1o or greater than 80% of the TDI ot is the MDI unkown? (Y of N) [ e |

Ba Because the MOI for chiddren 's 'owe? than that for adults, the MDI will need 10 be corrected by a Childhood Facior [CF)
which depands on exposure duration Insert tha appropriale faclor here

[4 ac
Exposurs duration (years) (ingestion)
0-6

168-50

Receptor Body Weight

Sa Insart Ihe Time-Averaged (lemals) Body Weight (TABW) depending on the chosen axposire duration

Exposure duration (years) ABW
58 5. ST
16-50

Reference Intake for Ingestion

10a For non threshold subsiances the Relerence Intake (R) for the ingestion pathway is calculaled
using the formula Rl g, =I0 _wwhnbodenthwd-y
For threshold subslances the Intake (R1) for ingest yh is
uning the formula. Rl =(TDH{(MDV70x45 4)xCF Y TABW)" -qn-hgmiy-vvip-m-y
Nole - Tha background componant i in line with the approach in CLR 9, namely that the
MO! Is correcied by the relevani adull body weight
of threshold substances whers ihe background axposure (MDI) is grealer than or squal lo B0%
of the TDI, or the MO is unknown. the Relarence Inlake (RI) lor ingestion palhways is calculaled _\gp-hqbothw-w\lpvdlr
using the formula: Rl =0 2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways
4b s Ihe substance a non threshoid substance (Yor N) m

5b insert (he relevant haalth crilenon for inhalation LS00GS 1™ per kg body wemghl per day
For a non threshold subsiance the relevan] health crilenon is the (iIndscalive) index Dose (ID)
For threshold subsiances the relevant health crilerion @ the Tolerable Dady
Intake (TOH)

LOMO1 April 2003 Page 2 of 10
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Land Use

6b The Table below lists the defaull and ging imes, usad in the level 1 melhodology for standard land uses
Plaasa insact Y 1o indicale your choica of land use and accaplancs of the delaull assumplions

Land Use Exposure duration (years) Averaging ime (days)

Rasidontal with plani uptake 0-6 21890

Residential without plant uptake 08 Y 2190

Allotmenis 06

Commarcialindusinal 16-50 15695

Background Exposure for inhalation

7b Insart Mean Daily Intake (MDI) from non-soil sources ey par day

{If the contaminan is a non threshold substance nser zero )

Is the MDI equal 1o or grealer than B0% of the TDI or is the MDI unknown? (Y or N} :I::

Bb Becausa the MDI for chikdren is lower than thal for adults, the MDI will nead 1o be commecled by a Childhood Factor (CF)
which depends on exposure durabion Insert the appropriale factor hera

Exposure duration (years)
0-6

16-59 L

Receptor Body Weight

9b inserl the Time-Averaged (femais) Body Weighl (TABW] depending on the chosen sxposurs duration

Exposure duration (years)
0-8

s oy e

16-59
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Reference Intake for Inhalation

100 For non threshold subslances the Relerenca Intake (Ri) for the inhalation pathway i

calculated using the formula; Ri =D _mpuhumwuplrdny

For Ihreshold substances the Relerence Intake (RI) for ingestion pathways is calculmiad
USing the Iomuls: Rl ygey=(TDI-(MDU70x46 4 xCF Y TABW)®

rm--Thh—wmmtmthlhﬂwmelﬂB.nmfylhﬂlhc _nawhnlmvmhlwdﬂ
MO is corractad by the relevant adull body weight

For hold m wces where [he 0 d exposure (MDI) s grealer than

or equal 1o BO% of the TDI the Referance Intake (RI) for inhalation pathways is

calculated using the formuls. Ri.=0 2TDI _mgpumnodymm per day

Pathway Check

11 The relevant pathways lor calculaling Sile Specific Assessment Crileria depend on the land-use scenanos and ihe reislive lendancy of a substance
10 axisl a5 vapour molecules as opposed 1o being dissolved in waler, as expressed in Hanry's Law constant

I the dimansioniass Henry's constan! I grester than or equal lo 10 *7 (Yor N)
f the answer @ Y, incude vapour inhalalion paliways I i is N, do nol ==

Intake via Soil and Dust Ingestion

12 Select a value for SEl ., from This lable, depending on your choice of land use

Tand Use SEl,.., ("9 solikg body weightday)
Rendental wilh plant uplake
NRonSA W) i Ut SElew"| _ 986E08 |
Alobmants
Commercial/industral
13 s sile specific dala on the ity ol the ¢
s s’ ( o
1Y miser the representative Iraction hers (delault=1) e
The amended SEle., = SEle, * bioaccessibiity frackon _qmp-ugm-gmwa-y

14 The nominal assessment sub critenon for intake via sod and dus! ingestion is calculaled
using the lormula: ASC . = Ri, . /SEl.,

oo . -
mg per kg body weight per day g 8od por kg

waght par dary

LOMO1 Apnl 2003 Page 4 of 10




SNIFFER Mathod - Orgamncs SNIFFE Version 102

" -
A A

Intake via Consumption of Homegrown Vegetables

15 This palhway only applies lo two lsnd uses. residential with plant uptake and alloiments For other land uses go dwedlly lo quesiion 25
Selecl the basis lor the Concantration Faclor from 16 or 17 beiow. Selecl gne oplion anly

16 Are measured sile specific Concanlration Faclors for leafy and rool

plant uplake of organics available? (Yor N) E

Maasured Concantralion Factor lor ealy vegelables [ Jvo oo o (dry o Iresih)* woight piant per ug per g dry waight nol

[FNotn - S 18 below

Measured Conceniralion Faclor for rool vegetablos :uﬂ par g (try or fresh)* waight plant per ug per g dry weighl soil

17 Where measured sile specific Conceniralion Faciors are nol available the following lormuise can be used to calculate Concenlration
Factors for leafy and root vegelable uplake of organics using the Briggs and Ryan approach

To use the formulae for plani uplake of organics the lollowing dala are required

a reprasaniative value lor K, water partilion ) @I waler par | oclanol
 represantalive value of ¢ (sl densily) mmwmwcrn’

a representaliva value of K (organic carbon-waler partition coafTicient) mﬂn “per g dry weighl
A rapresantslve valus of [ (fraction of organic carbon in soil) | 508802E-03  [xo OC per kg sod
 ropresentalive vashse of 0 (soi-waler conlent by vokume) ‘wcm‘

For laaly vegelables CF gy = (07847107 434 Toukom | 7733 4k 4t Winafirm 7540 52)° ((04 Wl ))

cF..,-_ ug per g fresh wesght plant par ug per g dry weighl sod

Nole - If the soil comection facior (B4 1.)) is greater
For rool vagetables CF = 107 7795 13740, 52)" ({04 #K, 1,.))0.01 |:,

an 1 a defaull value of 1 is used
ug per g frash weighl plani per ug per g dry weighl soil ‘

OF ot

18 For calculalion of the SEI ., the unils for CF o, and CF , must ba ug per g fresh weighl plant over ug par g dry weighl soil
It may be necessary lo use a dry weighl conversion faclor when using measured CF values

Is a dry weight conversion required? (Y or N) E

Calculation of SEl .,
The Time Averaged Veg G plon Rala for - " is given in the Table below ‘

sel sproul)
Cabbage
[Camot
Lealy salads
|Onion
Polalo

19 Select a value for SE| ., from this 1able for the conlaminant of concam, depending on your choice of land use and loxicological endpoini

Tanduse E1.., (kg 501l per kg body weight
day)

Residential with plant uptake
Alioimenls

St [t o vy e o

20 Tha nominal asssssment sub criterion lor inlake via consumplion of
homegrown vegelables is calculated using the formula: ASC g = Rlgeu/SElo

e I -
mg per kg body weighl per day g soll per kg body
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Intake via Ingestion of Soil Attached to Vegetables

21 This palhway only applies Io two land uses: residential with plant uplake and allolments. For other land uses go directly lo paragraph 25

22 Solecl 8 vakie 107 SEl g from ihis lable, depending on your choica of land use

Land Use SEl et (k@ 80il por kg body weight per day)

Resdential with plant uplane SEluama™] 11212608  Jxg s0i per kg body wesght per day
aflotments

23 Is sile specific dala on the boacoasaibilily of the contaminant

in 80i available? (Y ot N) | S— Sp——
Inse the repr frachion here (det 1) E
R - o v o v o o

The smanded SEl, e = SEL . " bioaccessibilily raction

24 The nominal assassment sub crileron for nlake via indeect sod ingestion
wming the lomuls ASC ey = Rl o/SEL ey

oo NS 0 D - (e
mg par kg body waght per day kg sod per kg

Ambient air velocily in tha mixing rone (defaull from CLEA is 3 m per s)

wmghi e dary
Intake via Inhalation of Qutdoor Air
25 This pathway only appiies lo substances with H greater than or squal to 10 *
To use the lormulas for inhalation of ouldoor air, the g il lers am required:
Source Area
Sourca zone width paraliel lo wind direclion wel “ 088 T et
Depih lo subsurtace conkamnation Loy BSTST Tt
Soil organic matier content sowm=[_ ¥ -
Masa frackon of orgamnc Carbon in sod W S L3 s ner
Asr filled porosiy A =g E ~ Jumtiesa
Waler fied porosity LW 3 -# I
Tolal porosity lesa
Bulk soil density e L s0il par | soi
Organic carbon/waler pariition cosflicient i 00 waler par kg OC
Dimensioniess Heary's conatant e wnled pav | aie
Diflusion coefficient in water J
Diffusion coaffcient in soll mr
Air in soil
Waler in soil
Aur lorm
Waler lerm ¥ per s par (1 waler per | air)
Effactive diffusion coeffcient " pers
Molecuiar wesght g per mol
Dilution ratio loas

per s




SNIFFER Melhod - Organics

Receplor characteristics
Time-averaged body haight
Height of mixing rone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr Intake Ouldoors

Landuse

Residential with plant uptake
[Residuntal wilhoul plant uplake
Allotmants
[Commercial/induslrial

28 Soil equivalent Intake

Calculale the soll aquivalent intake for inhalation of outdoor air
using tha lormula SEI . = TAAL,,, x CVF x 1000

29 Nominal Assessment Sub Criterion

Calculate the nominal assessment sub-criteria for inlake via ouldoor air

using the formula: ASC ., = Rlgw/SE ey

ASC o =I m I ]

mQ per kg body weighl per day

LQMO1 April 2003

Version 1.02
YV w1 S
N e L X

CVF= BE kg s0il per | air

TAAlouty m’ air per (kg body

weight per day)
Inser Ihe approprale TAAI,,, here! m " air per (kg body waighl par day)
kg soil pat (kg body weighl per day)
SO - R
kg soll per kg body
waighl par day
Page 7 ol 10
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway only applies (o substances with dimensioniess Henry's consiant ggual (0 of grealer than 10” and io the following land-use scenarios
Residential with plant uptake, Residential without plani uplaks, Commercialindustrial

31 Time-averaged air intake indoors

TAAL,, m3 air par (kg body weight

Landuse per day)

[Residental with plant uplake
|Resdental without plant uplake
[Commercial/industrial

Insert tha appropriate TAAI., M-E"“ air per (kg body weight per day)

32 Soll Faclor

Soi Facior s calculated using the lormula SF=K _ x (LM SF=| e pee kg sod

33 Sofl vapour partition coefficient
The sorl vapour partition cosficent (SVPC) is chumumppl-

34 The soil equivalent intakes for inhalation of indoor ar is calculaled

using the formula. SEI1,, = (TAAL,, x 1000 = SVPCYDR SEl.= g sod/ (kg body wesght per day)

35 The nomnal sssessment sub crilenon for mntake v iNdoOr 8 s calcusaled
using the lormula. ASC,,, = RLJSEL,,

oo I (-
Mg par kg body weighl per day hg sod per kg

waaghl per dary

par kg sod

Salurated vapouw concaniralion is caiculated using the lormula

Cou = (SafVP x MW x 10")(760mmbg x R x Temp) c_-_,.,..un,...m

37 Equilibrium contaminant concentration in soll vapour
Equilib conlaminant o in ol vapour

per | air

i
E
:
H
§,
i
5

i

38 Saturated vapour conceniralion comparad 10 the equilibrium
contaminant concentration in 80il vapour: C ,. / Cuu Cvac-'_mgmlnr)pmtmﬂuul-mﬁl

W ihe ralio s grested than 1, Level 1 risk assessment is nol appropriate Il should be noled for further
wie-specific nsk assesament thal a C _/C_, ralio greater than 1 may indicats (he presence of a lree product
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Intag: d site specific crileria (SSAC) for substances

with less Henry's greater than or equal to 10°

soil ingestion pathway VASC g™ s
homegrown vegalabla consumplion palhway 1/ASC g™ -
ngestion of soil allached (o vagelables VASC pgrper™ -
nhalation of ouldoor mr VASC,.» -
Inhalstion of indoor air 1IASC,.= =

The integrated Site Specific Assessmaenl Crilerion (SS5AC)

30 For the residential with plant uplake land use the SSAC ., =

40 For the aliolments land use he SSAC 4 = Mrﬂg por kg soil
41 For the residential withoul plant uptake land use the SSAC ... = _mqp.rxgm.u

For tha commarcalfindusinal land use the SSAC =

T S 3
a2 The Level 1 Site Specific Assessmaenl Criterion for m in the

scanano is mg per kg soil
Integ site I criteria for subslances
with di lonless Henry's less than 107
soil ingestion pathway VASC,y= - kg soil par mg
homegrown vagelable cansumplion palhway 1ASC g = kg s0il per mg
ingastion ol suil allached 1o vegelables VIASC ppe™ L g 5ol per mg

Tha integrated Site Specific Assessment Criterion

473 For the residential with planl uplake land use the SSAC ., =
For the aliotments land use the SSAC , =
For Iha residential without piant uplake land use he SSAC 4., =

For the commercialindustrial land use the SSAC .=

The Level 1 Sile Specific Assessmen! Criterion for

Scenario is [:lww kg sol

LOMO1 April 2003 Page 9 of 10
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Risk Evaluation

44 Juslify your use of the delaults on the worksheel and characlarise the risk associaled with the sils
Include the following

Justification provided (Y or N)
Choice of Relevani Heslth Crilenia value i'

ii. Site use (current and intended), comment on compalibitifity
wilh land use selecled

. Criical Receplor
v Pathways included/omitied (includng broaccessitelity if used)

v. Sol Peramelers. e g pH

=< <] =<} <]

© SNIFFER 2003
Al nghts resarved  Vou wil ol mosily reverses compsds O (ilmease g sasendin T srnadsieel
The vews expressed in Bus document are nol necessanty those of SNIFFER o e Promcl Sieenng Group 118 member. sanvanis o agenis soospl 0 kebiiity shatsnsver lor sy I6a of damage aiseng from T aberpretekon of 588 0f I NIOMMABon. o TEAENCE UPON verws contmnad hermn
o tha comp una of e g The uaer m sndrely responsibie 1o he conseauences of sy tse of tha workahasl snd no warenty s

No provrese s made Bl e spreadsheel wil provede any pacoular lobbes o ncbons  The s msl ensrs Bl e workshest mests B nasds and memses solely g

Prowdnd ahoul the lness If PUpose of perionmance of any pan of e spreadehest
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Project Ref: GAC Run No: 1
1 This worksheel may be used for organic contaminants
2 This worksheel has been compisted by Pavi Brew n 080772006
and has been checked by Chisiopher Bolan on 08%0772006

3 i relales lo Aromatic ECB-EC10 found at W“"“"""“!E:“"

INGESTION PATHWAYS
Toxicology for Ingestion Pathways

4a Is (he substance a non threshold substance? (Yor N) :E
5a Insert the relevant health criterion for ingastion m:mg por kg body waight per day
For a non ihreshold substance the relevan! heallh critenion s the lndex Dosa (1D)

For threshold substances the relevani haalth crilenon s the Tolerable Daily

Itk (TDI)

Land Use

Ga The Table balow fisls Iha delaull exposurs duralions and averaging limes, used in the method for standard land uses
Pimase insar Y 1o indicale your choica of land use and scceplance of the defaull assumplions

Land Use Exp (years) | Avaraging time (days)

Resudantial with pianl uptake 06 2190

Allotmants 0-6 2180

15695

Residental withoul plan! uplake 0-6 | Y 2180 ] Y

Commercialindustrial 16-59

LOMOT April 2003 Page 10l 10
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Background Exposure for ingestion

7a Inserl Mean Daily Inlake (MDI) from non-soil sources :mq per day
(If the contaminant is a non threshold substance insert zero )

Is the MDI equal lo or greater than 80% of the TDI or is the MOI unkown? (Y or N) Z]

B8a Bacause the MDI for children is lowar than lhal for adults, the MDI will nead |o be corrected by a Childhood Faclor (CF)
which depends on exposure duralion. Inserl the appropriate faclor hera

Chil actor
Exposure duration (years) (ingestion)
16-59

Receptor Body Weight
Sa Inserl the Time-Averagad (lemaie) Body Weight (TABW) depending an the chosen exposure duralion
TABW

Exposure duration (years)
0-6

s vy v

16-59

Reference Intake for Ingestion

10a For non threshold substances the Reference Inlaka (RI) for he ingesiion palhway is calculated
wsing The Iormula: Rl ey =ID _!\gpcl kg body weight per day
For Ihreshold substances the Reference Intake (RI) for ingestion pathways is calculated
using the 1ormula: Rl g =(TDI-((MDU70x46.4 xCFYTABW)* _mg per kg body weight per day

rNm.mmwmmmm.mmmmwnans.mwhtm
MD! is corrected by the relevant adull body ;

For whers the g axposura (MDI} is graater Ihan or equal lo B0%
of the TDI. or the MDI is unknown, the Refsrence Intake (RI) for ingestion pathways is calculated [ g per kg body weight per tay
using the formula. Rl =02TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4b is the substance a noa thweshold substance. (Yor N} m

5b Insert the relevant health crilerion for inhalation [CEETE o per kg body weight per day
For & non threshold substance the relevant health crilerion is the (indicalive) index Dose (ID)
For threshold substances the relevant health crilerion is the Tolerable Daily
Intake (TDI).

LaMOT April 2003 Page 2 of 10
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Land Use

60 The Table balow lists the dafaull axposuce dusations and averaging lmes, used i Uhe level 1 methodology for standard tand uses.

Please insert Y lo indicale your choice of land use and acceptance of lhe defaull assumplions

Land Use Exposure duration {ye Averaging time (days)
Residential with plant uplake 06 L 2180 |
Residential without plan uplake 06 l ¥ 2190 l Y
Allolments 0-6 - l 2190 l
Commercialfindustrial 16-59 [ 15695 l

Background Exposure for inhalation

7b Insed Mean Daily Intake (MDI) from non-soil sources
(Il the contaminant is a non threshold substance inserl zero )

Is the MDI equal lo or greater lhan 80% of the TDI or is the MDI unknown? (¥ or N}

8b Because lhe MDI for children is lower thaqn thal far adulls, the MO will need \o be caracled by a Childhood Factor {CF)

which depands on exposure duralion. Inserl the appropriate faclor here

Childhood Faclor

16-59

Exposure duration (years) (inhalation)
06 o

S

Receptor Body Weight
gb Inserl he Time-Averaged (female) Body Weigh! (TABW) depending on the chosen exposure duralion
Exposure duration (years) - - TABW
12:29 et R, Swai- "_,-h,_;,m;_d. X
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Reference Intake for Inhalation

10b For non LT he Ral Intake (RY) for the inhalation palnway s

caiculated using the formula. Rl =D —mg par kg body weight per day

For Ihreshold substances the Relerance Intake (RI) lor ingastion pathways is calculaled
using the ormula: Rl g =(TDI-{(MDU70x46 4)xCFYTABW)*
Note - The background component is in line with the approach In CLR 8, namely thal the [ o per kg body weight per day
MO is correcled by the relevant adult body weight
For threshoid sub whara the il (MDI) is grealer than
or aqual [0 B0% of tha TDI the Refarence Intake (RI) for inhalation pathways is

calculaled UsIng the formula, Rl,u=0.2TDI m per kg body waight per day

Pathway Check

11 The relevant palhways lor calculating Site Specific Assessment Crileria depend on the land-use scenaros and Ihe relalive lendency of a substance
Io exisl as vapour molecules as opposed lo being dissolved in waler, 83 expressed in Hanry's Law conslant

Is the dimensioniess Henry's constant H' grealer than or squal 10 10 *7 (Yor N)
If the answer is Y, include vapour nhalabion pathways. If il is N, do nol m

Intake via Soil and Dust Ingestion

12 Selecl a vaiue for SEl ., Irom this lable, depending on your choice of and use

Tand Use SEl..., (kg s0lVkg body weighday)
Residential with plan! uplake
Residential without plant uptake SElgng = B5E -0f
Allotmants
Commercial/industrial
13 Is site specific data on the b ol the ant
ok st Y o
1Y insart the represaniative fraction here (default=1) :
The amended SEl,, = SEl., * bosccassibiity raction _g.dwhqm-mwm

14 The nominal assassmenl sub crilerion for intake via soil and dus! ingesiion s calculaled
using the formuls. ASC ey = Rlypeu/SEl ey

o [N e - e
mg per kg body weight per day %g 30l per kg

weight per day

LOMO1 April 2003 Page 4 of 10
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies lo lwo land uses: residential with plant uplake and allolments. For other land uses go directly lo question 25
Selecl the basls for Ihe Concantralion Faclor from 16 or 17 below Selecl gng oplion only

16 Are measured sila specific Concenlration Factors for lealy and rool

planl uplake of organics available? (Yor N) E
Measured Concanlration Faclor for lealy vegelables ::ug per g (dry or lresh)® weighl plant per ug per g dry weight sol
Measured Concentralion Faclor for rool vegelables ug per g (dry or frash)” waighl planl per ug per g dry weight soil

" Nole - See 1B below

17 Where measured site specific Concenlration Faclors are nol avallable the following formulae can be used to calculale Concentration
Faclors for leafy and rool vegelable uplake of organics using the Briggs and Ryan approach

To use the formulae for plant uplake of organics the following dala are required:
& represantalive value for K, (oclancliwaler partilion coeflicient)

| waler per | octanol

a represanlalive value of ¢ (soil density) g dry waighl par cm’

a represenlalive value of K .. (organic carbon-waler partition coefficient): rm’ par g dry waighl

a representalive value of . (fraction of organic carbon in soil) 5 QRBOZE-03 kg OC per kg soll

a represenlalive value of @ (soil-water conlent by volume)

cm” per em®

For leafy vegelables CFiputy = (0.784"10 7 43 lowkow 1 AP 4y 4 o0 0BT 0545 52" (W(8+ ¥ ouloc))
ug per g Iresh weight plant per ug per g dry weight soll

¥ " Nole - Il the soil correclion faclor ( W(8+4K . 1..)) is greater
FE? O TThogRow + 57 . o .
For rool vegelables CFua=(10 +0.82)" (004K loc))0.01 than 1 a default valus of 1 is used.
CF o=l ug per g lresh weighl plant per ug per g dry weighl soil

18 For calculation of the SEl g the unils for CF u,and CF ,,, musl be ug per g fresh waight plant over ug per g dry weight soil
It may be necessary lo use a dry weight conversion factor when using measured CF values.

Is a dry weighl conversion required? (Y or N) [II

Calculalion of SEl g
The Time Averaged Vegetable Consumplion Rale for homegrown vegelables is given in the Table below.

Brussel sprouls
Cabbage

Rasidential wilh plant uplake
Allolmenis

SE,

ooy’ kg soil per kg body weighl per day

20 Tha nominal assessmanl sub crilerion for inlake via consumplion of
homegrown vegelables is caiculaled using the formula. ASC .y = Riygea/SEl g

_;x mg per kg soll

kg soll r kg body
waighl per day

myg per kg body weight per day

LOMO1 April 2003 Page 50l 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This palhway only apphes 1o wo land uses residential with plant uplake and alioiments. For other land uses go direclly lo paragraph 25

22 Selecl & vaiue 107 SE| e rom this lable, depanding on your choice of land use

Land Use SEl,rcr (kg 801l par kg body weight per day)
Rasidential with plani uplakn lema'kq soil par kg body waight per day
allolments
23 Is side specific data on the y of the

i 50d avaiable? (¥ of N) ]
Insart the representative mackon here (defaull=1) | s m vy |
The SMeNed SEl s ™ SE b * iOSCCEsSDEtY rackon -ggup..vm..w.wdq

24 The nominal assessmen! sub crileron for inlaske va indrect 504 ingestion
using the formuls ASC e ™ Rlgest/SE b

i e o I o o R e T
mg per kg body weght per day R SOl par hg

weight par day

Intake via Inhalation of Outdoor Air

25 This pathway only applies (o substances with H' grealer than or equal o 10
To use the formulas for inhalation of ouldoor air, the lollowing sile paramelers are requined

Source Area
Source zone width paraliel o wnd drection
Depth 1o subsuriace contamination

Soll Matrix

Pathway parameters
Diludion rabio I 3 3
Ly Terp=f ] Co2r3e
Ambient air velocily in the mixing zone (defaull from CLEA is 3 m per s) Vool o f 8 i, ampers

LOMO1 April 2003 Page 6 of 10
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Receplor characteristics

Time-averaged body height Ll — ) —
Haight of mixing zone )93 :

26 Contaminant Volatilisation Factor (CVF)

27 Tima-Averaged Air Intake Outdoors

Landuse TAAloutv m’ air per (kg body
waight per day)
[Residential with plant uptake o insert the appropriate TAAI,, here| m" air per (kg body weighl per day)
Residental without plani uptake BAgEet
Allotments e
Commarcial/indusirial [

28 Soil equivalent Intake
Calculale the soil squivalent intake for inhalation of ouldoor air
using the formuta: SEl,.,, = TAAL,,, x CVF x 1000

BB g soil per (kg body waight per day)

29 Nominal Assessment Sub Criterion
Calculate the nominal assessmenl sub-crilaria for inlake via ouldoor air
using he formula ASC e, = Rlpu/SE s,

Tl itas i
mg par kg body weight per day kg soll per kg body
weighl per day

ASCosn =

mg pear kg soll

LGMO1 April 2003 Page 7 ol 10
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour
This pathway only applies lo substances with dimensionless Hanry's constant * and 1o the lollowing land-use scenarios
Rasidential with plani uplake, Residental wilhoul plani uptake, Commercialindustnal

31 Time-averaged air intake indoors

TAAL,, m3 air par (kg body weight

Landuse

[Resudential with plant uplake
JResidential without plant uplake
[Commarcalindustnal

Soil Facior is calculated using the formula SFeK . x [ /H' 5;.,,,,,,.‘0“,
33 Soil vapour partition coefTicien!
The soil vapour partiton coeflicient (SVPC) Sml_qlo-lp.rl-r

34 The soil equivalen! inlakes for inhalalion of indoor air is calculated
using the lormula SEI1,. * (TAAL. x 1000 x SVPCYDR sn_,rgmagma,....,np..n.,,

35 The nomunal assessment sub crilenon for inlake via indodr air s caicuiated
using the lormula ASC = RI/SEI,,,

oo e -
mg per kg body wesghl per day kg soil per

weighl per day

Insari the appropriate TAAIL,, !wrumm "air par (kg body weight per day)

32 Soll Factor

Salurated vapow concantralion is calculated using the lormula
Cou = (SHVP x MW x 10"J(760mmbig x R x Temp) c.._m.uwp-m
[T

37 Equilibrdium contaminant concentration in soll vapour

conoe: in soil vapour
is calculaled using the lormula C,, = ASC, x SVPC

38 Saturaled vapouwr conceantralion compared I0 the equilibrium
contaminant concentration in 30/l vapour: C ., / . tf.ﬁ_-_mwlmwimi*ww—m)

If the rabio is greated than 1, Level 1 rsk sssessment s nol appropnate. il should be noled for further
wie-speciic risk assessment that a C /C_, ralio greater than 1 may indicale the presence of a free product
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d site specific crileria (SSAC) for substances

with di Henry's greaier than or equal to 10”7
soil ingastion pathway VASC gg™
homeg golabl 1 pathway 1/ASC o™
ingastion of soil allached Lo vegelables VASC, pouus™
inhalation of ouldoor air 1ASC 0
inhalation of indoor air VASC, =
The integrated Site Specific Assessment Criterion (SSAC)

39 For the residential with plant uplake land use the SSAC ., =

40 For the allolmenls land use the SSAC , =

41 For the residential without plant uplake land use the SSAC . =
For the commercialindusirial land use the SSAC .=

42 The Level 1 Site Specific Assessment Criterion for mg per kg soil
Integ: d site specific it eritaria for substances
with Henry's less than 107
soil ingestion palhway VIASC geg™
i el [ lon pathway 1IASC .=
ingestion of soil altached o vegelables VASC rrees™

The integrated Site Specific A Criterion

43 For the residantial with plant uplake land use the SSAC ,,, =
For the aliolmants land use the 5SAC , =
For the residential withou! plant uplake land use the SSAC .. =

For the commarcilindusirial land use the SSAC .=

The Level 1 Site Specific Assessmenl Criterion for

LOMO1 April 2003
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Risk Evaluation
44 Jusiiy your use of the defaulls on the hy and ise lhe risk d with the sile
Include (ha following
Justification provided (Y or N)
I, Cholca of Relevant Heallth Crileria value
k. Slla use (current and intended), commenl on compalibitility
wilh land use seloctad ¥
i Critical Receplor y
v. Pathways included/omilled (including bioaccessibility if used) Y
v Soi Paramelers, 8.g. pH Y
© SNIFFER 2003
Al nghis reserved Y ou wil nol modiy, reverse compde o oliverwese dis-assemble e spreadsheel
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This worksheet may be used for organic conlaminanis

2 This worksheet has been completed by Paul on 0B/OT/2006
and has been chacked by Chdﬂmahn on 08/07/2006
3 U relates ta Aromatic EC12-EC18 found at Residential Withoul Plant Uplake Sile

INGESTION PATHWAYS

Toxicology for Ingestion Pathways

4a Is the subslance a non lhreshold substance? (Yor N)

5a Insert tha ralavant health critarion for ingeslion mmq par kg body weighl per day

For a non threshold substance the relevant health ciitenon is the index Dose (1D},
For thrashold substances the relevani health criterion is the Tolerable Daily
Intake (TOI)

Land Use

6a Tha Table below lists the delaull exposure durations and averaging limas, used in the malhod for standard land uses
Pleasa inserl Y Lo indicale your choice of land use and acceplance of the deflaull assumplions

Land Use Exposura duration (years) | Averaging time (days)
Residenlial with plant uplake 06 I ) 2190 I
Residential wilhoul planl uptake 0-6 L Y 2190 | Y
Allolments 0-6 l 2180 |
Commercialindustrial 16-59 I 15685 I
LQMO1 April 2003 Page 1 of 10
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Background Exposure for Ingestion

7a Inserl Mean Daily Intake (MDI) from non-soil sources Eﬂv per day

(Il the conlaminani is a non threshold substance inser! zero )

Is the MDI equal 10 or greater than BO% of the TOI or is the MOI unkown? (Y or N) :E

Ba Becauss tha MO for children is lower than that for adulls, the MDI will need lo be comected by a Chiddhood Faclor (CF)
which depends on exposure duration Insert the appropriale faclor here

Exposurs duration (years) - (ingestion)
.5 L —
Receptor Body Weight
9a Inserl the Time-Averaged (female ) Body Weighl (TABW) depending on the chosen sxposure dursiion
Exposurs duration (years) “TABW
T3 o o wen

16-50

Reference Intake for Ingestion

10a For non tha Rel Intake (RI) for the ingeslion palhway is calculated
o e i 0 B v e e

For tha Rels Intake (Ri) lor ingeston palhways is caiculated

wing 1he formuls. Rl ye=(TDIH(MOVT0X46 4 CFYTABW)® ] v+ body weight per day
rms‘TmborxquemwuhmmlMWnClleMm

MO is cormecied by the reisvani adull body weight

For themshold where the 0 exposurs (MDI) & grealer han or equal to B0%
of the TDI, or the MDI is unknown, the Refarance intaka (Ri) for ingestion pathways is caiculaied [T~ oo o tody weeghi per day
using the formula Rl ges=0 2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4b Is the substance a non threshold substance (Yor N) m

Sb Inser! ihe relevant health critenon for inhalation m_.'m“‘uwm,
For a non threshold subslance the relavant health crilerion is the (indicative) Indax Dose (1D)
For threahold subslances tha relevant heallh criterion s the Tolerable Daily
Intake (TDH).

LOMOY April 2003 Page 2 of 10
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Land Use
6b The Tabie beiow kisls the delaull exposure duralions and averaging limes, used in Ihe level 1 mathodology for standard land uses
Pleass inserd Y lo indicale your choice of land use and accaplance of the delaull assumplions
Land Use Exposure duration (years) | Averaging time (days)
Residenlial with plan! uplake 0-6 I 2190 l
Residential wihoul plant uplake 0-6 I —y 2190 [ Y.
Allotments 0-8 I 2190
Commercalindustnal 16-59 l 15695 I
Background Exposure for inhalation
7b Inserl Mean Daily intake (MDI) from non-soil sources mnu per day
(I the contaminani is a non threshold substance insert zer )
Is the MDI squal Io or greater than BO% of the TDH or i the MDI unknown? [Y of N} s
Bb Becausa Ihe MDI for children is lower than thal for adulls, Ihe MDI will need 1o be comecled by a Childhood Factor (CF)
which depends on exposure duralion Insert the appropriate faclor here
Childhood Faclor
Exposure duration (yvars) (inhalation)
2 s e  —_ —
16.59 D
Receptor Body Weight
9b Insert the Time-Averagad (femals) Body Weight (TABW) depending on the chosen exposure duration
Exposure duration (years)
% o ooy e
16-50
LOMO1 April 2003 Page 3ol 10
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Reference Intake for Inhalation

10b For non the Ral Intake (RI) for the inhalalion pathway is
calculated using ihe formula: Rl yw=iD _lg per kg body weight per day

For (hreshold subsiances the Reference Intake (RI) for ingestion palhways |s calculaled
using the formula: Rl g (TOI-((MDU70x46.4)xCF Y TABW)"

Nole - The background componant is in line wﬂh the approach in CLR 9, namely thal the
MOH s wrrool.od the relevant adull

For it whare the backg npolma (MDI) is grealer than
or squal 1o B80% of the TDI the Reference Inlake (RI) for inhalation pathways is

calculated using the formuls; Riyy=02TDI _mq per kg body weight per day

Pathway Check

11 The relavant pathways for calculating Site Specific Assessmant Crileria depend on the land-use scenarios and the relalive lendency of a substance
1o sxisl as vapour molecules as opposed lo being dissolved in waler, as expressed in Henry's Law constant

img per kg body weighl per day

Is the dimensioniess Henry's constant H grealer than or equal lo 10 *? (Yor N)
¥ the answer is Y, include vapour inhalation pathways. If il is N, do nol EI

Intake via Soil and Dust Ingestion

12 Select a valua for SEl ., from Ihus lable, depending on your choica of land use

Land Use SEl oy (kg soilkg body weight/day)

Residenlial with plan uplake
Residential withoul plant uptake
Allotments
Commerciallindustrial

13 Ia sile spacific data on the ibility of the
in soil avalabla? (Y or N)

'Y inserl the representative fraction here (delault=1)

The amended SEley = SEl.., * bioaccessibility fraction _owwmbodv-ﬁoma«d-y

14 The nomenal assessment sub crilenon for intake via soll and dusl ingestion is caiculaled
using the formula. ASC 4y = Rl /SEl.y

o I e - o
mg per kg body weight per day g soil per

weight per day

LOMO1 April 2003 Page 4 of 10
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Intake via Consumption of Homegrown Vegetables
15 This pathway anly apphies o twa land uses. rasidential with plant uplake and allotments. Far ather land uses ga direclly lo question 25
Selact the basis for lhe Concentralion Faclor from 16 or 17 below. Selecl gne oplion only
16 Are measured site specific Concanlralion Factors for lealy and rool
plant uptake of organics availabla? (Yor N) Bl
Measured Corcantralion Facior for ieaty vegelabies [T—————————Jvu per g (dry o resh)® weight piant per ug per g dry weight soi
" Note - See 18 bel
Measured Concenlration Faclor lor rool vegelables :W per g (dry or fresh)* weighl plant per ug per g dry weighl soil
17 Where measured sila specilic Concenlration Faclors are nol available the lollowing lormulae can be used lo calculale Concenlralion
Faclors for lealy and rool vegelable uplake of organics using the Briggs and Ryan approach
To use the formulae for plant uplake of organics Lhe following dala are required:
a rapresenialive value lor K ., (oclanoliwater partilion coefficient) | waler per | oclanol
a represenlalive value ol ¢ (soil density) g dry weighl par em”
a representalive value of K .. (organic carbon-waler partilion cosflicient) cn“ par g dry weighl
a representalive value of [ . (Iraction of organic carbion in soil) ku OC per kg sol
a rapresenialive value of 0 (soil-waler conlent by volume) an" percm’
= v g0 434 oK o | TRI217 4 1 o0 9. 205, 1 o
For laaly vegalables CF iy = (0.784" 10 (10 +0.82) [+ 1,))
ug per § iresh weight plant per ug per g dry weighl soil
" Note - If he soil correction factor (#(6+4K..0..)) Is grealer
For rool vegelables CF oo=(10" "40.82)" (W04 el ) 0.01 than 1 a defaull value of 1 is used. S
ug par g frash waighl plant per ug per g dry waighl soil
48 For calculation of the SEl ., the unils for CF ., and CF . mus| be ug per g fresh waight plant over ug per g dry weight soil
It may be necessary o use a dry weight conversion faclor when using measured CF values.
Is a dry weight conversion required? (Y or N) m
Calculation of SEl .,
The Tima Averaged Vi bla Ci Rale for h G vegelables is given in the Table below.
Lealy salads
{Onion
Polato
19 Selecl a value for SEl,,, from this table for the contaminant of concern, depending on your choice of land use and loxicological endpoint
Landuse
Residential wilh plant uplake SElg= kg soil per kg body weight per day
Allotments
20 The nominal assessmenl sub crilerion lor inlake via consumplion of
homeg bles i d using the formula; ASC . | = Rl /SEl.,
| B.00000€-03 ! B560E- = mg per kg soil
mg per kg body waighl per day kg soil per kg ly
waighl per day
LAMO1 April 2003 Page 50of 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies (o two land usas: residential with plant uptake and aliotments. For other land uses go direclly lo paragraph 25

22 Selact & value (0 SE| g from this table, depending on your choice of land use

Land Use SElgrees (k@ 801 par kg body weight per day)
Residential wilh plant uptake
aliolments
23 Is sile specific data on the b ibility of the cor

in 504 available? (¥ or N) =)
Iinsert the representalive fraciion here (defauit=1) m
The amended SEl, g * SE g * bicaccessibilty fraction gwmwmmmm

24 The nomenal assessment sub criterion for intake via indirect soil ingestion
using the formula. ASC e = Rlge/SElyea

A5G YT A, & ! P -
mg per kg body weight per day kg soil per kg body
waighl per day
Intake via Inhalation of Outdoor Air
25 This pathway only applies lo substances with ' grealer than or equal lo 10
To usa tha formulae for inhalation of outdoor air, the k g sile ane req
Source Area
Source zone width paraliel to wind direction Ll EEINAL . ey L
Depih lo subsurface contamination O L Y o L meires
Soil Matrix
Soil organic maller content SoM=} 1 0% 1%
Mass fraction of organic carbon in soi [ e ner -gmpulqllﬂ
Aie Tiled porosity L
Waler filed porosity B
Total porosity o™
Bulk soil density = LA — kg soll pex (a0l
Contaminant

Organic carbon/waler pariition coaficient
[Dsmensioniess Henry's conslant
Diffusion cosfficient in waler
Diffusion cosficient in soil air
Alr in sl

Wales in soil

Air lerm

Water lerm

Effective diffusion coefMicient
Molecutar waighl
Saturaled vapour pressure

Pathway paramelers

Dilution ratio DR= - Junilless
Tangarte e s JUECSUT

Ambienl air velocily in the mixing zone (defaull from CLEA is 3 m per s) V= I fm per s

LOMO1 April 2003 Paga 6 of 10
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Racaplor characteristics
Time-averaged body heighl
Heighl ol mixing zone

26 Contaninant Volatiisation Factor (CVF)

27 Time-Averaged Air Intake Outdoors

Landuse TAAlouty m’ air per (kg body
weight per day)

Residanlial with plant uplake
Residenial withoul plant uplake
Allolments
(Commerclal/industrial

Insert the appropriala TAAI,, here 7.27E-02 " air par (kg body weighl per day)

28 Soil equivalent intake
Calculate the soil squivalent intake for inhalation of outdoor air
using the formula: SEl . = TAAl,4 x CVF x 1000

[ TORAFSEDE kg soil per (kg body weight per day)

29 Nominal Assessment Sub Criterion
Calculale Ihe nominal assessmenl sub-crilena lor inlake via ouldoor air
using the formula: ASC o, = Rl /SE Lo,

N N — ' e g per kg so
'mg per kg body weighl per day kg s0il per kg bo
weighl per day
LOMO1 April 2003 Page 7 of 10
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour
This pathway only applies lo subsiances with dimensionless Hanry's conslanl mm}m_‘m: and lo lhe lollowing land-use scenarios:
Residential with plant uplake, Reskiential without plant uptake, Commercialfindustrial

31 Time-averaged air intake indoors

TAAL,, m3 air per (kg body weight

Landusa

Residential with plant uptake
Residential wilhoul plant uplake
[Commercial/indusirial

Insart the appropriate TAAI, hulu’ﬂ'ﬂ'f per (kg body weighl per day)

32 Soil Factor

Soil Faclor is calculated using the formula SF=K _ x {,/H' air par kg soil

33 Soil vapour partition coefficient

The soil vapour pariilion cosfficient (SVPC) is SVPC= kg soil per | air

34 The soil equivalent intakes for inhalation of indoor ar s calculated
using lhe lormula. SEl,,, = (TAAL,, x 1000 x SVPCYDR

kg soil/(kg body waight per day)

35 The nominal assessmenl sub criterion for intake via indoor air s calculated
using tha formula: ASC,,, = RI/SEl,,,

' - o
kg soil per kg body
weghl per day
36 8 vapour i
Salurated vapour concentration is calculated using the formula
Cou = (SaIVP x MW x $0"¥(7TBOmmHg x R x Temp) c_-—mwgp,,m
37 Eqi in soil vapour
Equili in soil vapour
is calculated using the formula G ,, = ASC,,, x SVPC C..'_mgpmlaﬂ
38 S vapour to the equilibrium
contaminant concentration in soil vapour: C .,/ C.y C.ﬁ_’_(mmrlm)w(mmmgwm)

If the ralio is grealsd than 1, Level 1 risk asssssmanl is nol appropriate. It should be noled for further
sile-specific risk assassment thal a C ,/C,, ralio grealar han 1 may indicale the presence of a free product
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I ted site il 1t criteria (SSAC) for substances

with di ionless Henry's greater than or equal to 107

soil ingeslion pathway 1IASCyno= =
homegrown vegetabla consumplion pathway VASC o™ -
ingestion of soil allached to vegelables AASC = -
inhalation of eutdoor ajr HASCou= =
inhalation of indoor air 1/ASC,,= -

The inlegrated Sile Specific Assessmaent Critarion (SSAC)

39 For the residenlial with plant uplake land use lhe SSAC ., =

40 For lha allolmanls land use lhe 8SAC, =

41 For the residential withoul piant uplake land use the SSAC g = ~|mg per kg soil

For the commercialfindusirial land uss the SSAC ;.= Img per kg soil

42 The Level 1 Site Specific Assessment Criterion for )

Integrated site specific assessment crileria for substances

with Henry's less than 107

soil ingestion pathway WASC g™ = [E g kg S0il per Mg
homegrown vegelable consumplion pathway VASC oy = kg soil per mg
ingestion of soll attached lo vegelables VASCiina™ = e <9 S0l per g

The integrated Site Specific Assassmaent Criterion

43 For the residential wilh planl uptake land use the 8SAC ., = - Img per kg soil

For he alloimenls land use the SSAC ,, = mum par kg soil
For the residential wilhoul plant uplake land uss the SSAC s, = _!mg per kg soil

For the commercialfinduslrial land use the SSAC yp.=

mg per kg soil

scenario is :mg per kg soil

The Level 1 Site Specific Assessment Criterion for pg
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Risk Evaluation

44 Juslily your use of Ihe defaulls on the and ise the risk i wilh the site
Include the lollowing:

Juslification provided (Y or N)
Choica of Relevanl Health Crileria value

Site use (currenl and i ded), commenl on ibilility
wilh land use selected

Crilical Receplor

Pathways included d bloace it used)
Soil Paramelers, 8.g. pH

2

3
5
3
Y

H

<

© SNIFFER 2003
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This workshesl may be used lor organic conlaminants

2 This workshesl has bean complaled by Paul Brew on 0B/0T12006
and has been checked by Chrislopher Bolan on 08/07/2006
3 It relales lo Aromalic EC16-EC21 found al Rasidential Without Plani Uplake Sile
INGESTION PATHWAYS

Toxicolegy for Ingestion Pathways

4a Is the substance a non threshold substance? (Yor N) [I__: |
5a Insert lhe relevani health criterion for ingestion [[__S00E0Z___Jmg per kg body weight per day ‘

For a non threshold subslanca Ihe relevan! heallh critenon s the Index Dose (ID)
For threshold substancas thea relevanl heallh criterion is he Tolerable Daily
Inlake (TDI)

)
|
Land Use

6Ga The Table below lisis the delaull exposure duralions and averaging limes, used in the melhad Tor standard land uses,
Plaasa insert Y lo indicala your choice of land use and acceplance ol the defaull assumplions

Land Use Exposure duration (years) Averaging time (days)
Residential wilh plan] uplake 0-6 '_ 2180 ,
Residential withoul plant uptake 0-6 ! - 2180 | Y
Allotments 0-6 l 2190 I
Commercialindustrial 16-69 l 15695 |
LaMO1 April 2003 Page 1ol 10
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Background Exposure for Ingestion

7a Insert Mean Daily Intake (MDI) from non-sol sources  — T
(I the contaminant is a non threshold subsiance inserl zem )
I8 the MDI squal to or greater than 80% of the TDI o is the MDI unkown? (¥ or N) [ 7w, oty |

8a Bacause the MDI for children is lower than that for adulls, the MDI will need lo be correcled by a Childhood Factor (CF)
which depends on exposure duralion Insert the appropnate factor here

[ aclor

Exposurs duration (years) (ingestion)
[ & ]
16-569

Receptor Body Weight
Ba Inserl the Time-Averaged (lemale) Body Weighl (TABW) depending on the chosen sxposure durabon

Exposure duration (ysars)
53 T oo woun
16-58

Reference Intake for Ingestion

10a For non threshold subslances the Relerence Inlake (RI) for the ingestion pathway is calculated
v e o e I v 5 oy o o o

For threshoid substances (he Reference Intake (RI) for ingestion pathways is calculated
USing 1he f0rmula: Rl qgeu(TDH(MDV70%46 4}xCF Y TABW)" _mg per kg body weight per day

Note - The background component is in lina with the approach in CLR 8, namely thal the
MDI is correctad by the relevant adull body weight

For threshold ‘where the backgr d exposure (MDI) is grealer than or equal to 80%

of the TOI. or the MDI is unknown, The Refersnce Intake (RI) lor ingestion pathways is Calculsted _mpuugmmyn-wmd-y

using tha formula. R, =0 2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways
4b Iy the substance a non threshoid substance (Yor N) m

5b Insart the relevant health crilerion for inhalation | O00Es00 ™o per kg body weight per day
For a non thrashold substance ihe relevant health criterion is the (indicative) index Dose (ID)

For threshold substances the relevani health criterion s the Tolerable Daily

Inlake (TDH)

LQMO1 April 2003 Page 2 of 10
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Land Use

6b The Table below lisls the defaull exposure duralions and averaging limas, used in the lavel 1 methodology for standard land uses
Pleass inserl Y lo indicale your choice of land use and acceptance of the default assumplions.

Land Use Exposure duration (years) | A\llllﬂll;;'li:ll (days)
Residential wilh planl uplake 0-8 [ 2180 ‘
Residanlial wilhoul planl uplake 0-6 l = i P Y 2180 1 """" Wi
Allolmeanis 0-6 | 2190 |
Commarcialindustrial 16-59 | 16695 |

Background Exposure for inhalation

7b Inseri Mean Daily Intake (MD) from non-soil sources I::mg par day

(If the conlaminant is a non threshold substance insert zero )

Is the MDI squal to or greater than B0% of the TDI or is lhe MDI unknown? (Y or N) E

8b Becausa tha MDI lor children is lower than thal for adulls, the MDI will need lo be correctad by a Childhood Faclor (CF)
which depends on exposure duration. Inser the appropriale faclor here:

Childhood Factor
Exposure duration (years) {inhalation)
0-6 ~ - -- 2
16-50 oy

Receptor Body Weight

9b Insert Ihe Tine-Averaged (female) Body Waight (TABW) depending on Ihe chosen exposura duration

Exposure duration (years)
0-6
16-59 o
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Reference Intake for Inhalation

10b For non a5 the R Intake (RI) for tha inhalation pathway is
calculaled using the formula: Rl =10 _mg per kg body weight per day

For threshoid substances Ihe Reference Inlake (RI) for ingeslion palhways is calculaled
using the formula: Rl ,q..=(TDI-((MDI/70x46 4 }xCF)TABW)"

I' Nole - The background companent is in line wilh the approach in GLR 8, namely (hal the R g per kg body weight per day
MDI is correcled by the relevant adult body weighl
For threshoid sub where lhe (MDI) is greater than

or equal lo 80% of the TDI he Rararm-lamhn [RI; for inhalalion pathways is
calculated using the lormula: Rl.w=0.2TDI mg per kg body weight per day

Pathway Check

11 The relevanl pathways for calcutating Site Specific Assessmenl Criteria depend on the land-use scenarios and Lha relative landency of a substance
Io exis| as vapour molecules as opposed lo being dissolved in waler, as axprassed in Henry's Law constant

Is the dimensionless Henry's conslanl H' greater than or equal o 10 *? (Yor N)
If Ihe answer is Y, includé vapour inhalation pathways. If it is N, do nol. E Inhalation pathway should nol ba selectsd if H' < 1€-3

Intake via Soil and Dust Ingestion

12 Select a value for SEl 4 from Ihis lable, depending on your choice of land use

Land Use SEl uy (k9 s0iVkg body weight/day)

Residential with plani uplake

e it s SO -

Alioiments
Commercial/industrial

13 Is sile specific dala on the bicacc ility of the
in 50 avaliable? (Y o N) —_

1Y insert the raprasentalive fraclion here (default=1) E

o7 €=l Dt ot R 4 oty o o

14 The nominal assessmant sub crilerion lor intake via soll and dusl ingestion is caiculaled
using the lormula: ASC ey = Rluge/SElL,

g < o R = =
mg per kg body weigh! per day kg soil per kg

SJmg per kg soil
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Intake via Consumption of Homegrown Vegetables

15 This pathway only appiies lo two land uses. residential with plant uptake and allatments, For other land uses go direcily (o queslion 25
Selacl the basis for the Concanlralion Factor from 18 or 17 balow Select gne oplion only

16 Are measured sile spacific Concantration Faclors for lealy and rool
planl uptake of organics available? (Yor N)

Measured Concentralion Faclor lor lealy vegetables :UQ par g (dry or fresh)” weighl plant par ug par g dry weight soil

Nole - See 18 below
Measured Conceniration Faclor for rool vegelables ug per g {dry or fresh)" weighl planl per ug per g dry weight soil

|

17 Where measured sils specific Concenlralion Faclors are nol available the following formulae can be used to calculale Concentration
Faclors for leafy and root vegelable uptake of organics using Lhe Briggs and Ryan approach.

To use the lormulae for plant uplake of organics (he lollowing data are required

a reprasantaliva value for K., (oclanol/waler parlition coefficient) | waler per | oclanal
a representalive value of ¢ (soil density) g dry weighl par cm®
a reprasentalive value of K . (organic carbon-waler partition coefliciant) um" per g dry weight
a represenialive value of 1, (fraction of organic carbon in soil) "D OC par kg soll
arepr ive value of B (soil-waler conlenl by voluma) cm'pa( cm?

For leafy vegefables CF iy, = (0.784°90 0 43 00K 1 TAV22 ey 100 S500Kom 2 054 0. 82) (W Mo o)

ug per g Iresh weighl planl per ug per g dry weighl soil

" Note - If the soil correction faclor (¥(0+$K,[.)) is graaler
- 0 77 log 152 ) o oclon
For rool vegetables CFmu=(10 1 H40.82)" (W6 i L)) 10.01 than 1 a defaull value of 1 s used.

(o1 YT e ug per g lresh weighl planl per ug per g dry weighl soil

18 For calculation of the SEl ., Ihe units for CF ., and CF o, musl be ug per g fresh weighl planl over ug per g dry weight soil
Il may be necessary lo use a dry weighl conversion factor when using measured CF values

1s a dry weighl conversion raquired? (Y or N) :E

Calculalion of SEl g
The Time Averaged Vegetable Consumplion Rale for hamegrown vegelables is given in the Table below

SEl,,, (kg 80il per kg body waight
per day)

Residantial with plant uplake

SElveg™ 6.53E-05 kg soll par kg body weight per day
Alloiments

20 The nominal assessment sub criterion for inlake via consumption of
homegrown vegelables is calculaled using the formula; ASC ;= Rl 0u/SEly,

kg soil par kg body
weighl per day

LaMO1 April 2003
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies to two land uses: residential with plant uptake and aflolmenis. For olher land uses go directly lo paragraph 25

22 Selacl a value for SE|, .. rom this lable, depending on your choica of land use

Land Use SElpuree: (KG 5011 par kg body welght per day)

Rasidential with plani uptake
allolmants

5w [ TTRTREDR i s por g bocy weght por doy

23 s sile apecific dala on the bioaccessibility of the contaminant

in soil availabie? (Y or N) | o e
Inser the representative fraction here (default=1) :
IRt o v o i o

The amended SE |, = SEl e * bioaccessibility fraction

24 The nominal assessmen| sub crilenon for intake via indirect sodl ingestion
using e oMU ASC sy ™ Rl SE | sirnes

oo N O -
mg per kg body weight per day kg soil per

weight per day

Intake via Inhalation of Qutdoor Air

25 This pathway only appiies lo subslances wilth H' grealer than or equal io 10 *
To usa (he formulae for inhalation of ouldoor air, iha lollowing sile paramaters are required

Source Area
Source zone widlh paralisl lo wind direction
Dapth lo subsurface contaminalion

Soll Matrix

Soil organic malter content

Mass [raction of organic carbon in sod
Air lilled porosity
Waler fled porosity

Bulk soil density

Effective diffusion coeflicient
Molecular weight
Salurated vapour pressure

Pathway paramaters

Dilution ratio
Temparature
Ambien| air velocily in the mixing zone (defaull from CLEA is 3 m per s)

LOMO1 April 2003

SNIFFER ‘oo

G v
L L TN

Page 6 of 10
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Receptor characteristics
Time-averaged body heighl
Heighl of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Air Intake Outdoors

Landuse TAAlouty m’ air per (kg body
welght per day)
[Residenlial wilth planl uplake 2 i i
Residenlal withoul plant uplake - ﬁm Py
Allolments | 155783E-02
Cammeccal/industcial G4554E-00

28 Soil equivalent inlake
Calculata the soil equivalent inlake for inhalation of outdoor air
using the formula: SEl ., = TAAL, x GVF x 1000

29 Nominal Assessment Sub Criterion

Calculale Ihe nominal assessmanl sub-crileria for intake via ouldoor air

using the formula: ASC s = Rlg/SEly

ASCon -[___Oo0OOOEWO ] !

mg par kg body weight per day

LQMO1 April 2003

Cowmewr ] -
kg soil per kg body

waighl per day

Insert the appropriate TAAl,,, herel ™ 7.27E02  |™" air per (kg body weight per day)

kg soil par (kg body waighl per day)

4 SNIFFER Version 1.02
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway galy applies to sy with dimensioni

Henry's

31 Time-averaged air intake indoors

Version 102

SNIFFER

SCOTLANID fy WO fap iy 8 LAND
FORUA 1 | IVIR SRS LA AU AAO

lmmmr_mn_m'_’ and Io the following land-use scenarios

Residential with plani uplake, Residenlial withoul planl uplake, Commarcialindustrial

Landuse
per day)

[Residential with plant uplake i
g
lesidential withoul ptant uplake g > o
Sommerciallindustrial o

32 Soil Factor
Soil Faclor is calculaled using the formula SF=K . x [J/H

33 Soil vapour partition cosfficient
The soil vapour parition coefficient (SVPC) is

34 The soil equivalent intakes for inhalalion of indoor air is calculaled
using the formula. SEl,,, = (TAAL,. x 1000 x SVPCYDR

35 The nominal assessmeni sub crilerion for intake via indoor air is calculaled
using the formula: ASC,,, = RI,,/SEI,,,

g % X 00

mg per kg '- per day kg soil per
weighl per day

Vapour lion is I using lhe formula
Com ™ (SaIVP x MW x 10°)(760mmHg x R x Temp)

37 Equilibrium contaminani concentration in soil vapour
Equilibrium conlaminani concantralion in soil vapour
is calculaled using the formula C,, = ASC,,, x SVPC

38 Saluraled vapour concaniration compared 1o the equilibrium
conlaminanl concaniration in soil vapour: C .,/ C.,

If the ralio is grealed than 1, Level 1 risk assessment is nol appropriate. Il should be noled for further
sile-specific risk assessment lhal a C ,J/C,, ralio greater than 1 may indicale the presence of a free product

LGMOT April 2003

TAAIlL,, m3 air per (kg body weight

Insart the appropriale TAAL,, here| m” air per (kg body weight per day)

air per kg soil
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SNIFFER Method - Organics

I d site specifi Wt criteria (SSAC) for substances

with dimensionless Hanry's constant greater than or equal to 107

soil ingestion pathway VASC g™ = L ko soil per mg
homagrown vegslable consumplion pathway VASC = = [ kg soilpermg
gestion of soil fo bl IASC e - T Jkosolparmg
inhalation of ouldoor air VASC o= = [ kg soil per mg
ASG.= - et

inhalalion of indoor air

sment Criterion (SSAC)

Tha integrated Site Specific As

39 For Ihe residential wilh planl uplake land use the SSAC ., = [F L At .'_, mg per kg soll

40 For the allolments land use the SSAC g =

41 For the residential without planl uptake land use lhe SSAC ., =

=i o mgpurkgwl

For the commerciallindustrial land use the SSAC 4.,

T Ty
e .
4z The Level 1 Site Specific Assessmant Criterion for m in the

Integ site specific criteria for substances

with less Henry's less than 107

s0il ingestion palhway 1IASC g™

f g vegelable ¢ ion pathway 1IASC =
1ASC pgmes™

ingestion of soll allached (o vegelables
Tha integrated Site Specific Assessment Criterion

43 For Ihe residential with planl uptake land use the SSAC y, =
For the allotments land usa lhe SSAC , =
For the residential wilhout ptant uplake land use the SSAC e =

Far Ihe commercialfindustrial land use the SSAC gpe=~

roRETE A |
The Level 1 Site Specific Assessment Criterion for fomatic EGI8-EC:  in the scenariois | 608.94015 |mg per kg soil

LQMO1 April 2003 Page 9 of 10
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Risk Evaluation

44 Juslify your use of the defaulls on the worksheel and characlerisa the risk associaled with the site
Include (he following:

Justification provided (Y or N)
Choice of Relevan! Health Criteria vaiue

Sile use (currant and intended), comment on compalibitility
with land use selected

Crilical Receplor
Pathways included/omitied (including bioaccessibility il used)

Soil Paramelers, 8.g. pH

z
<|<|=<]=<

<

© SNIFFER 2003
Al nghis resarved  You will nol moddy, reverss comge of olherwite di. sssemble i spreadshest
The views axpressad in s Gocurment are ol necessaniy hose of SNIFFER o fe Project Steanng Group  is mambars, servanis or sganis accepl no lisbility whalsoaver for any loas o demaga arising from the intsrpratalion of 18 of tha nformation, o raiance upon views contained harsin
o B of tha Thes it i anbrsly for ihe ¢ mpuances of Ay e of the work 1 and no waranly s

No pronuse s made hat ihe spresdshee! will provide any parficular lsciibes or funchons  The usar musl ensure al e workahast mests e neads and remaant solely
proviced sboul tha hiness lor purposa of p of any par of the.
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This worksheet may be used for orgamic contaminants

2 This worksheel has been completed by Pauyl Brew on 0B/07/2006
and has been checked by W Bolan on 08/07/2006
3 Ul relates lo Aromalic EC21-EC38 found at Withou! Plant Uplake Site

INGESTION PATHWAYS
Toxicology for Ingestion Pathways

4a 15 the subslance a non threshold subslanca? (Yor N) m

5a Inserl the relevant heallh criterion for ingestion
For a non threshold subslance he relevant health crilerion is the Index Dose (ID)
For threshold subslances the relevant heallh crilerion is the Tolerable Daily
Intake (TDI),

mg per kg body weighl per day

Land Use

6a The Table below lists the delaull exposure duralions and averaging imes, used in lhe methed for standard land uses.
Please insert Y lo indicate your choice of land use and acceplance of the defaull assumplions.

Land Use Exposure duration (years) | Averaging time (days)

Residential with plant uplake o5 \ 2190 I
Residential withoul planl uplake 0-6 I Y 2190 l Y
Allotmants 0-6 | 2190 I

Commercialfinduslirial 16-69 | 15695 I

LQMO1 April 2003
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Background Exposure for Ingestion
7a Inserl Mean Daily Intake (MDI) from non-soil sources g per day

(I tha contaminant is a non threshald substanca inserl zero )
Is the MDI equal fo or greater than B0% of the TDI or is the MDI unkown? (Y or N} EE—_1

Ba Because tha MO for children is lower than thal for adulls, the MDI will need 1o be corrected by a Childhood Faclor (CF)
which dapends on exposure duration Insaert the appropnale laclor hera:

actor
Exposure duration (years) (ingestion)
0-6

16-59

Receptor Body Weight

9a Inserl the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

Exposure duration lyears) ABW
— m Jra body weight
16-59

Reference Intake for Ingestion

10a For non threshold substances the Referance Intake (RI) for the ingestion pathway is calculated
using the formula Rl gu,=ID _mg per kg body weight per day

For threshold substances the Reference Intake (RI) for ingestion pathways is calculated

using 1he (Ormuia: Rl e =(TDIH(MDU70x46.4)xCF Y TABW)" _mg per kg body weighl per day
Note - The background component is in line with the approach in CLR 9, namely thal the
MDI is corrected by the reievant adult body weight
For Ih ] whers the backg posure (MDI) s grealer than or equal 1o 80%
of the TDI, or the MDI is unknown, the Referance Intake (R) for ingestion pathways is calculaled [ o per ko body weight per day
using the formula; Rl =0.2TDI
INHALATION PATHWAYS

Toxicology for Inhalation Pathways
b Isthe anon (YorN)
5b Inserl the relevani health crilerion for inhalalion I:M:l"‘v per kg body weighl par day

For a non threshold substance the relevant health crilerion is the (indicalive) Index Dosa (1D)
For thrashoid substances the relevan! health critarion is the Tolerable Daily
Intake (TDI).

LAMO1 April 2003 Page 2 ol 10
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Land Use

6b The Table below lisis the defaull exposure duralions and averaging limes, used in the level 1 methodoiogy for standard land uses.
Please inserl Y lo indicala your chaica of land use and acceptance of lhe defaull assumplions

Land Use Exposure duration (years) Averaging time (days)

Residential with planl uplake 0-6 I 2180 |
Residenlial withoul plani uplake 0-6 | [ TE 7 2190 l" Y
Allotmenls 0-6 I 2190 l

Commercialfindustrial 16-59 | 15695 |

Background Exposure for inhalation

7b Insert Maan Daily Intake (MDI) from non-soll sources C——— Jmoverday

(I the contaminanl is a non threshold subslance inserl zero )

Is tha MDI equal lo or grealer than B0% of the TDI or is the MDI unknown? (¥ or N) ::]

8b Because the MDI for children is lower than thal for adults, the MDI will need lo be correcled by a Childhood Factor {CF)
which depends on exposure duralion Inserl the appropriate factor here

Childhood Factor |
Exposure duration (years) (inhalation)
-6 &1 ————
16-59 T e

Receptor Body Weight

b Inserl the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

Exposure duration (years)
0-6

[ oy i

16-59
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Reference Intake for Inhalation

10b For non ihreshold subsiances the Refsrence intake () for the inhalation pathway is
calculated using the formula: Rl =D

For th J the
using ihe formuia; Rl e =(TDI{(MDI/70x46 4)xCF)TABW)*

Intaka (RI) for ingestion palhways is calculated

img per kg body weighl per day

|:Nulu - The background component s in line with the approach in CLR 9, namaly thal tha

MDI is corrected by Lhe relevant adull body weight.
For whaere the backg d exposura (MDI) is greater than
of aqual to 80% of the TDI the Relerence Intake (RI) for inhalation pathways is
calculated using lhe formula: Rlu.=02TDI

Pathway Check

T ——

mg per kg body weight per day

11 The relevant pathways for calculaling Site Spacific Assessmenl Crileria depend on the land-use scenarios and the relative lendency of a substance

fo exisl as vapour as 1o being

Is the dimensioniess Henry's conslant H' grealer than or equal 1o 10 *? (Yor N)
If the answer is Y, include vapour inhalalion pathways. I il is N, do not

Intake via Soil and Dust Ingestion

12 Selecl a vaiue for SEl 4., from this lable, depending on your choice of land use

in waler, as expressed in Henry's Law constanl

Residential with plant uplake
Residential withoul planl uptake
Alloiments
Commercial/industrial

13 Is site spacific data on the ity of the 1anl
in soil available? (Y or N)

I'Y insarl the represantalive Iraclion here (default=1)

The amended SElg., = SElg, * bicaccessibility lraction

14 The nominal assessmenl sub crilerion for intake via soil and dusl ingeslion is calculated
using the formula Asc.,-Rl._ISEI“

ASCgng !
mg per kg body weighl per day

LQMO1 April 2003

Land Use SEl,,., (kg soilkg body weight/day)

SFlag [_EESE® ]

==

I o o e o

D -
kg soil per kg

weight per day

SNIFFER V'
SCTFLAND W ORI o AN
O FUR NSRRI XD
Inhalation pathway should nol be selected  H < 1E-3
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i

Intake via Consumption of Homegrown Vegetables

15 This pathway only applies lo two land uses residential with planl uptake and allolments. For other land uses go direclly lo queslion 25
Selecl Ihe basis for the Concenlration Factor frem 16 or 17 below. Select pne oplion only

16 Are measured site spacific Concaniration Faclors for lealy and rool
planl uplake of organics available? (Yor Nj E

Measured Conceniralion Faclor for leafly vegelables :ug per g (dry or fresh)” weighl plani per ug per g dry waight soil

Nole - See 18 below l

Measured Goncenlralion Faclor for rool vegelables @UQ per g (dry or fresh)" weighl planl per ug per g dry weight soil

17 Whare measured sile specific Concenlralion Factors are nol availabie the following formulae can be used lo calculale Concenlration
Faclors lor lealy and rool vegetable uplake of organics using the Briggs and Ryan approach

To use lha formulaa for plant uplake of organics the lollowing dala are required:
a represenlalive value for K, (octanoliwaler parlition coefficient)

-

268926.412 | water per | oclanol

a represenlalive valus of ¢ (soil density) g dry weighl per cm®

a raprasentalive value of K . (organic carb tar partilion coefficient) . urn’ par g dry waighl

a reprasentalive valus of [, (fraction of organic carbon in soll) 5.98802E-03 kg OC per kg soil
a rep! valus of 8 (soilwaler conlenl by volume) lem” par em?
For lealy vegetables CF oy = (0784710 134 00wV TOVER Lo 40 O500K0% 20845 82)" WS+ o))
" ug per g fresh weighl planl per ug per g dry weighl soil
® Nole - If the soil correction facior ( (08K o (o)) 18 greater
_ 1 TTiogKow 1 52 ord . ocloc
For ool vagetables CF (10" +0.82)" (B 4ol 1)°0.01 than 1 a defaull value of 1 is used.
CF o Y ug par g frash weight plant par ug par g dry weight soil

18 For calculation of lhe SEl ., the unils for CF ., and CF ., musl be ug per g lresh weighl plant over ug per g dry weight soil
I may be necessary lo use a dry weighl conversion facior when using measured CF values.

Is & dry weight conversion required? (¥ o N} == |
Calculation of SEl g
The Time Averaged Vags G plion Rate (or | g bles is given in the Table below.

Lealy salads
Onion
Potalo

Landuse
Residential with plant uplake SElwy™ 3.93E05 kg soil per kg body weight per day
Allolments
20 The nominal assessment sub crilerion lor intake via consumption of
homegrown vegelables is caiculaled using the formula: ASC = Rlgem/SEly
ASC e 3% b i = |mg per kg soil

mg per kg y w

kg soil per kg body
weight per day

LQMO1 April 2003 Page 5 of 10
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Intake via Ingestion of Soil Attached to Vegetables

SNIFFER

21 This pathway only apphies lo two land uses: residential wilh plan! uptake and allolments For other land uses go direclly lo paragraph 26

22 Selecl a valus 107 SE| e from this lable, depanding on your choicos of land use

Tand Usa SElyvsnns (kG 40 por kg Doy waight per day)
Residential with plant uptake
allolments
23 Is sils specific data on the bioacc bility of the

in soi avaiable? (Y or N)
insart the represantalive frachion here |delesuts1)
The amended SE|gen ™ SE | * ioaccassibilily fracion

24 The nominal assessment sub criterion lor intake vis indirect sod ingestion
using the lormuis ASC rua ™ Rl SElegeas

ASC s ] I
Mg per kg body wesghl per day

Intake via Inhalation of Qutdoor Air

25 This pathway only applies 1o substances with H' greater than or aqual lo 107
To uss the lormulae for inhalstion of ouldoor air, the loflowing sile paramelers are required.

Source Area
Source rone widlh parallel lo wind direciion
Depth 10 subsuriace contamination

Soll Matrix
Soll orgemvc matier conlent
Mass frachon ol orgamc carbon in sod
Air iled porosity
Waler fled porosily
Tolal porosity
Buik sou denasty

Contaminant
Organic carbon/waler partition coefMicient
[Dimansioniess Henry's constant
Diffusion cosflicient in waler
Diftusion cosfcent in sod s
Ak in soil
Wasler in soil
Alf lerm
Waler larm
Effaclive diffusion cosfMcent
Molecular waight
Saluraled vapour pressure

Dilustion ratio
Tempacature
Amiblant air velocily in the mixing zons (defaull from CLEA is 3 m per s)

LOMO1 April 2003
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Receplor characteristics
Tima-averaged bady haighl
Haighi ol mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Air Intake Ouidoors

Landuse TAAlouty m’ air per (kg body
weighl per day)
Residential with plant uplake < m c Inseil the approprale TAAL,,, here m'" air par (kg body weighl per day)
|Residental without plant uplake 12042ED2
llotmenis ¥ >
>ommercialllndusiral ___ 6.45534E-03 -

28 Soil squivalent intake
Caloulate the soil equivalent intake for mhalation of ouldoor air
using the lormula: SEI,, = TAAL,,, x CVF x 1000

v

kg soil per (kg body weight per day)

29 Nominal Assessment Sub Criterion
Calculate the nominal assessmenl sub-crileria for inlake via ouldoor air
using the formula. ASC .. = Rl /SEl,,

mg par kg body weighl per day kg soil par kg boc
weighl par day

LOMO1 Apnl 2003 Page 7 ol 10
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Intake via Inhalation of Indoor Air

30 indoor inhalation of vapour

Thia pathway gnly applies o wilh Henry's | sgual to or greater than 10 and lo the lollowing land-use scanarion
Residential with plant upiake, Residenlial wilhoul plant uplake, Commercial/indusinal

31 Time-averaged air intake indoors

TAAl,,, m3 air per (kg body weight
per day)

Landuse

[Residential with plant uplake
[Residential withoul plant uplake
industnal

Sail Faclor is caiculaled using the formula SF=K . x [, /H' SF-_mu-rkgwl
33 Soll vapour partition coefficient

T s vt prttion confisnt (SVPC) v o s o ¢
34 The sod equivaleni inlakes for inhalation of indoor s s calculaled

using the formula. SE1,,, = (TAAL, x 1000 x SVPC)DR ssa..-_;., sol/(kg body weight per day)

35 The nominal assessmenl sub crilerion for intake via indoor aif is calculated
using the formula: ASC,,, = RI,JSEl,,

s R s I S
mg per kg body weight per day kg soi par kg

weight per day

Insait tha appropriate TAAI,, "“EI@D"““ per (kg body weight per day)

32 Soll Factor

vapour ion is using the formula
Coa = (SatVP x MW x 10"J(760mmiig x R x Temp) c_-_...nu",.,m

37 Equilibrium contaminant concentration in soll vapour
W n soil vapour

Eg
is caiculated using the formula C . = ASC,,, x SVPC C'.'_muwll-‘l
38 Saturaled vapour concaniration compared 10 the squilibrium

contaminani concaniration in soil vapour: C ,, / C C-ﬁ-'_(mwlﬂlw(mmowml

I the ratio is greated than 1, Level 1 risk assessment is not spproprisle i should be noled for further
sile-spacific risk assessmant thal a C ,/C. rabo greater than 1 may indicala the presence of a free product.
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9 d site ifi criteria (SSAC) for substances
with Henry's greater than or equal 1o 10"
sail ingestion pathway HASC g™ = 0w soil per mg
homagrown vagelable consumption pathway VASC g= = B " g soid parmg
™ of soil d lo vegelab VASC ogenes™ = = ]+ soil par mg
inhalation of ouldoor air VASC . - = kg soil per mg
inhalalion of ndoor air VIASC,.= -

kg 5ol per mg

Tha integrated Site Specific Assessment Criterion (SSAC)

49 For the residential with plani uplake land use the SSAC ., =
40 Fot tha aliotments land use the SSAC =
41 For (ha residential withoul plant uptake land use the 5SAC .. =

For the commercial/indusinial land use the SSAC =

in the

4z The Level 1 Site Speaific Assessment Criterion for

Integrated site ifi criteria for substances
with Henry's less than 107
woil ingestion pathway VIASC g™ W~a soil per mg
- gelable cor plion pathway 1IASC g™ 152 740388 | 0.004 kg soil par mg
of soll 10 " VASC isirwei™ X L p DOOTRPRTT kg a0il par mg

The integrated Site Spacific Assessmenl Criterion

43 For iha residential wilh plant uplake land use the S5AC ., =

For iha aliolments land use the SSAC , =

For the residential withoul plant uplake land use the SSAC . = rng par kg sol
For the commercialindusirial land use the SSAC ..~ _qpmhglul

The Level 1 Site Specific Assessment Criterion for

in the

scenaro is | 608.94015 ]mg per kg soil

LQMO1 April 2003 Page 9 of 10
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Risk Evaluation

44 Juslily your use of lhe defaults on the worksheel and characierise lha risk associaled with the sile
Include the lollowing

Juslification provided (Y or N)
Choice of Relevani Health Criteria value

Sile use (cument and ntended). comment on compatibslility
with land use salecied

Critical Receplor

W Pathways included/omilied (including bioaccassibilily if used)
v Soil Paramelers, 0 g PH

<} <|=} <]

© SNIFFER 2003
N righls resarved  You will nol modiy. reverse compile or olherwese O assemble v spresdshes!
The virws expressad in this documant are nol necsaaarily hose of SNIFFER or the Projct Siserng Group [is memmbers, servanis or agents accepl no habisty whatsonver for any oas o damage aismg iom fhe inlarpretatlion o use of the inlomakon of rekance Upon views contmned horen

No prosse @ made hal i Spresdshes| will provade any parsosike lsckbes or inchon  The usar must ansure fial the workaheal masts e neecds and MTENE SOkl rESpoMyie for e compeient use of fw spresdehes’ T user s aoknely rrep: lor tha o of any use of b anxd no warranly s
provided aboul the filness for pupose or of any part ol th ag
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SNIFFER Method - Organics

SNIFFER Method - Organics

Project Ref: GAC Run No:

1 This workshesl may be used for organic conlaminanis

2 This workshenl has been compleied by Paul Brew

and has been checked by w

3 Il relales lo m found alt

INGESTION PATHWAYS

Toxicology for Ingestion Pathways

4a Is the substance a non (hreshold substance? (Yor N)

5a Insart the relevant health crilenion for ingestion
For a non threshoki substance the relevant heaith crilerion & the indax Dose (ID)
For threshold substances the relevan! heallh criterion 18 the Tolarabie Daily
Intake (TDI)

Land Use

8a The Table balow liets the delault exposure durations and averaging Limes, used in the meihod for standard 'and uses

Please insarl Y lo indicale your choice of land use and acceplance of the default assumplions

01/08/2006

01/09/2006

_Rasidontsl wihout Plant Uplake Sés_

[T v oy vt or

Land Use Exposure duration (years) Averaging time (days)

Residenlial wilh plani uplake 0-6 | 2180 |
Residential withoul piani uplake 06 [_ ? 2180 L ¥
Allotmenis 0-6 ]_ 2190 !

Commercial/induslrial 16-59 L 15605 l

<

SNIFFER o'

AT AAD fy T LY
A PO | ROARS N, W

Page 1 of 10




SNIFFER Melhod - Orgamncs

Background Exposure for Ingestion

Ta inserl Mean Daidy Intake (MDI) from non-sod sources
(I the conlaminant is a non threshold substance insert zewo )

Is the MO equal lo or grealer than B0% of the TDI or s the MDI unkown? (Y or N)

Ba Becauss fhe MO for children is lowss Than that for adulta, The WD) will need 1o be comecied by a Childhood F acior (CF)
which depands on sxposure duralion Inserl the appropriale facior here

Exposurs duration (years) (ingestion)
0-6

16-50

Receptor Body Weight

9a Insed the Time-Averaged (lemale) Body Weighl (TABW) depending on the chosen exposurs duralion

Reference Intake for Ingestion

108 For non threshold substances the Relerence Intake (RI) for [he mgestion palhway is calculsled
using the lormula. Rl g, =10

For threshokd substances the Reference Inlake (RI) for ingestion pathways is caiculaled
using 1he 1ormula: RI e =(TDI-((MDV70x46 ACFYTABW)"

det—lmmwmmwﬂunmthnWmmRiwmh

MDI 1 correciad by the relevant adull body weighl

‘or ihreshold substances whers the background exposure (MDI) s grealer than or squal 10 BO%
of the TDI, or the MDI s unknown, Ihe Relerence Intake (RI) lor ngestion palhways s calculsled
using the formula: R =0 2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways

4b s the subsiance a non threshold substance (Yor N)

5b Inserl the relevant heaith crilenon for inhalalion
For a non threshold substance the relevant health critedion @ the (indicative) index Dose (ID)
For threshoid substances the relevant health crilerion is the Tolerable Dady
Intake (TDI)

LOMO1 April 2003
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I s oo vt s o

SNIFFER

P T it
A 0 e e

Version 1 02

Page 2 of 10




SNIFFER Malhod - Organics A SN l FFER Varsion 1,02
- W

SETFLAN e M LD
LAY SO v e 30 A

Land Use

b The Table below lists the defaull exposure duralions and averaging limas, used in the leval 1 melhodology for standard land uses
Please insarl Y o indicale your choice of land use and acceplance of the default assumplions

Land Use | Exposure duration (years) : — [ Averaging time (days) - —
Residantial with plani uptake 0-6 l 2180 I
Residential withoul plant uptake - 0-8 ) [ Y 2180 I Y
Alolmanls S 0-8 | 2190 I
Commercialindusirial 16-59 | 15605 1

Background Exposure for inhalation

Tb insert Maan Daily intake (MDI) lrom non-soil sources m,ng e day

(If the contamnant s a non threshold subslance inser zero )
Is the MDI aqual lo or grealer than B0% of the TDI or is the MDI unknown? (Y or N} [::Ej

8b Because the MDI for children is lowar than thal for adults, the MDI will nead 1o ba correcled by a Chikihood Faclor (CF)
which depends on exposure duration. Insert the appropriate faclor hare

Tl aclor
Exposure duration (years) (inhalation)
—T — —— 0362
16-50 W e,

Receptor Body Weight

Bb Inserl the Time-Averaged (female) Body Waight (TABW) depanding on the chosen exposure duration

Exposure duration (years)
06

o oy wern

16-59

LGMO1 April 2003 Page 3of 10




SNIFFER Meihod - Organics SN'FFER Varsion 1.02
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Reference Intake for Inhalation

10b For non thrashold substances the Relerence Inlake (R1) for the inhalation pathway is
calculaled using the formuln. Ri =i - per kg body weight par day

For th d the Intake (RI) for ingestion palhways is calculated
using the Tormula: Rl g =(TDI-{(MDI/70x46 4)xCF Y TABW)*

" Nole - The background component is in line with the approach in CLR 9, namaly thal tha _mg par kg body weight par day
MDI is cotrected by the relevant adull body weighl

For threshold substances where tha background exposura (MDI) is grealer than
of equal to B0% of the TDI the Reference Inlake (RI) for inhalation palhways is

calculaled using the formula: Riuy=0.2TDI _mg per kg body weight per day
Pathway Check

11 The ralavant pathways for calculaling Site Specific Assessment Critera depend on the land-use scenanos and the relative lendency of a substance
10 exisl as vapour molecules as opposed lo being dissolved in waler, as expressed in Henry's Law constant

is he dimensioniess Henry's conslant H' greater than or equal to 10 *7 (Yor N)
i the answer is Y, include vapour inhalation pathways. I il s N, do nol m

Intake via Soil and Dust Ingestion

12 Selecl a value for SE| .., from this lable. depending on your choice of land use

Ll SEl, (kg soilkg body weightday)
Residential with plant uplake
Residential withoul plant uplake SElgrg -
Alloimenis
Commarciallindustrial
13 Is site specific dala on the of the

e b B ]
If Y inserl the represeniative lraction hera (delault=1) :
The 8mended SEl ey = SEluy * bioaccessibilly fracton _g-ml;-riqtnﬁvwwdly

14 The nominal assessmant sub crilenon lor intake via soil and dusl mgestion is calculaled
using the formula: ASC o = Rl /SEl.,

Asce - [ ' q = R o
mg per kg body weight per day kg soil per kg

weight per day

LGMO1 April 2003 Page 4 of 10




SNIFFER Mathod - Organics

Intake via Consumption of Homegrown Vegetables

LQMO1 April 2003

15 This palhway only applies lo wo land uses: residenlial wilh plan| uptake and allolmenls. For olher land uses go directly lo queslion 25
Selecl Ihe basis for the Concenlralion Faclor from 16 or 17 below Seincl gne oplion anly

16 Are measured sile spacific Concenlralion Faclors for lealy and rool
plant uplake of organics available? (Yor N)

H

I Iug per g (dry or fresh)” weighl plant par ug per g dry weight sail
ug per g (dry or fresh)” weight plant per ug per g dry weight soll

Measured Concenlration Faclor for leafly

Measured Concanlralion Faclor for reol vegelables

17 Where measured sils specific Concenlralion Faclors are nol available the following formulae can be used lo calculale Concenlration
Factors for ealy and root vegetabla uptake of organics using the Briggs and Ryan approach.

To use the formulae for plant uplake of organics the lollowing dala are required
a rapresanialive valua for K, (octanol/waler partition ¢ ient) 2511

| water per | oclanol

s oo

lcm” par g dry weight

a rapresanlative value of ¢ (soli density)

a represanialive value ol K . (organic carbon-waler parlilion coefficient)

H

a rapresentalive value of I, (fraction of organic carbon in soll): 5.98B02E-03

kg OC per kg soil

a represenialive value ol A (soil-waler contenl by volume)

em” par cm?

For lealy vegelablos CF jgaty = (0.784710 0 43 Touon 178122 44s 40 S500KM 205, 52} (4 0+ #C o))

Far rool vegetables CF oy=(10° 71957 15240, B2 (W04 48K 1,0 ))*0.0

CF o

18 For calculation of the SEI ., the units for CF o4, and CF ., must be ug per g fresh weight plant over ug per g dry weight soil
It may be necessary lo use a dry weight conversion laclor when using measured CF values
Is a dry weighl conversion requirad? (Y or N)

Calculalion of SEl e
The Time /i ble C

g el

on Rate for homegrown vegelables is givan in the Table below.

g Type
Brussel sprouls
(Cabbage
(Carrol
Leafy salads
{Onion
Polala

Landuse

Residenlial with plant uplake SElg=

o
Allotmenls
20 The nominal assessment sub criterion for inlake via consumption of
homegrown vegelables is calculaled using the formula: ASC g = Rlgen/SC g
~ \.oreE LRge i £ = mg per kg soil

kg soil per kg body
waight per day

mg per kg body weighl per day

ug per g lresh weight plant par ug per g dry waight sail

<{SNIFFER

SCTFLAND 1 TR LD
FUNE FB EWAR AR ATA SN

" ug per g fresh weighl planl per ug per g dry weighl soil

" Note - If the soil corraction faclor (#/(0+#€.[.)) is grealer
ihan 1 a defaull value of 1 is used.

kg soll per kg body waight par day

Version 1.02
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SNIFFER Method - Organics SNIFFE Varsion 1.02

AND

Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies lo iwo land uses: residenlial wilh planl uptake and allolments. For other land uses go directly lo paragraph 25

22 Selacl a value for SEl e from this lable, depending on your choice of land use

Land Use SEltescs (N9 50N POT kY DOTy Weight per day)

Residential with plant uptake SE | otirnes=|

allolments

23 Is sile specific dala on lhe bioaccessibility of the conlaminant
in soil available? (Y or N)

Insert tha reprasentalive fraction hara (dafault=1)

The amended SE| e = SElgreq * bioaccessibility fraction

kg s0il per kg body weighl per day

24 The nominal assessmenl sub crilerion for intake via Indirect soil ingestion
using the formula: ASC yeeq = Rlnpes/SE g

ASC et =| i =

mg per kg body weight per day kg soll per kg body
weighl per day

mg per kg soil

Bl

Intake via Inhalation of Outdoor Air

25 This pathway only applies lo substances with H' greater than or squal to 10
To use the formulaa for inhalation of outdoor air, the f ing sile s e ired

qun

Source zons widlh paraliel lo wind direction W=
Depth o subsurface contamination dg=

Soil organic malter content

Mass fraclion of organic carbon in soil
Air filled porosity

Waler filed porosily

Total porosity il
Bulk soil density @ soil per | soll

Source Area

Soil Matrix

e R o v

Contaminant

Organic carboniwater partition cosflicient L I 0 JwaierperkgOC
Dimensioniess Henry's constant | waler par | air
Diffusion coefficient in waler ' T ' pars

Diffusion coefficient in soil air
Alr in soil

Waler in soil

Alr tarm

Waler larm

Efleclive diffusion coaflicient
Molecular waight

Saluraled vapour pressure

Pathway parameters

Dilution ralio DR=|
Temperalura Temp=
Ambienl air velocily in the mixing zona (defaull from CLEA is 3 m per s) V=]

unitiess.

m per &

LOMO1 April 2003 Page 6 of 10
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'(_QSNIFFER Varsion 1.02

Receplor characteristics

Time-averaged body height TAH=E e S m
Height of mixing zone 2=
26 Contaminant Volatilisation Factlor (CVF)
kg soil par | air

27 Time-Averaged Air intake Outdoors

Landuse TAAlouty m” air per (kg body

waight per day)

[Residenlial with planl uptake
[Residental without plant uplake
Aliolments
[Commercial/indusinal

28 Soil equivalent Intake
Calculale the soil aquivalent intaka for inhalation of ouldoor air
using the formula: SEl,,, = TAAL,,, x CVF x 1000

kg soil per (kg body weight per day)

29 Nominal Assessment Sub Criterion

Calculale the nominal assessmenl sub-crileria for inlake via outdoor air
using the formula: ASG sy = RloudSE Loy

L = | 1
mg per kg body weighl per day kg soil per I-gdbody
weighl per day

mg per kg soil

LQMO1 April 2003 Page 7 ol 10




SNIFFER Method - Organics SN l FFE Version 1.02
TR D » R D

A0

intake via Inhalation of Indoor Air

30 indoor inhalation of vapour
This pathway gnly applies o subslances with dimensionless Henry's constant m‘ummmj: and lo the following land-use scenarios.
Residenlial with planl uptake, Residential withoul plant uplake, Commercial/industrial

31 Time-averaged alr intake indoors

TAAIl,, m3 air per (kg body weight

La
nduse il

[Residenlial with planl uplake
ssidential withoul plant uptake
“ommerciallindustrial

Insert the appropriale TAAI,, rw-m‘ air per (kg body weight per day)

32 Soll Factor

Soll Factor is calculaled using the formuta SF=K . x [ /H SF= air per kg soil

33 Soill vapour partition coefficien!

The soil vapour partition coefficient (SVPC) is svrc= [ DI g soi per | aw

34 The soi equivalent inlakes for inhalation of indoor air is calculaled

using the lormula, SEI,,, = (TAAL,, x 1000 x SVPC)YDR SFEl,.=] g s0i(kg body wewght per day)

35 The nominal assessmenl sub crilenon for inlake via indoor Br is caiculaled
using the formula. ASC __ = RI,JSEL,,

oo a0 - e
mg per kg body waighl per day par kg

weighl per day

Saluraled vapour concantralion is calculaled using the formula
Cou ™ (S8IVP x MW x 10"M(760mmHg x R x Temp) C_-_muggpumol
o [

37 Equilibrium contaminant concentration in soll vapour
Equilibrium contaminant concentralion in soil vapour
is calculaled using the formula C,, = ASC,,, x SVPC per | mir
38 Saturaled vapour concantration compaced o the equidibiur
contaminant concantration in soll vapour: C . /G, C-E-'—Wﬂlﬁlc-‘im'ﬂﬂwrrul

If the rabio is greated than 1, Level 1 risk assessmant is nol appropriate. i should be noled lor further
sile-specific risk assesamaent that a C . /C,, ralio greater than 1 may indicate the presencs of a lree product

LOMO1 April 2003 Page 8 of 10
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SN'FF@R Varsion 102

Integrated site specific assessment criteria (SSAC) for substances

with di Henry's greater than or equal to 107

s0il ingestion pathway VASC g= Yk soil par mg
homegrown vegaelable consumplion pathway 1IASC 0= . kg soll per mg
ingeslion of soil allached lo vagelablas WASC ™ kg soil par mg
inhalation of ouldoor air 1ASC,,= kg 501l per mg
inhalation of indoor air 1ASC,= K(j s0il par mg
The integ Site Specific A Criterion (8SAC)

39 For the residential with plani uplake land uss the SSAC ., = g per kg soil

40 For the allotments land use the SSAC , = mg per kg soil

41 For the residential withoul plant uplake land use the SSAC e, = _rﬂg per kg soi
For the commercialindusirial land use lhe SSAC see= _mp per kg soil

42 The Level 1 Site Specific Assessment Criterion for in the

scenanois | 33.39814 |mg per kg soil

g d site il criteria for subslances
with di i Henry's less than 107
soil ingestion pathway 1/ASC = .
£ ¢ co & paltway ASC 5= &
ingeslion of soil altached (0 vegetables ASC irms™ =

Thae integrated Site Specific A ment Critarion

43 For the residential with planl uplake land use the SSAC =

For the aliolments land use the SSAC ,, =
Fat Lhe rasidantial withoul plant uplake and use e SSAC .. =

For (he commercialindusirial land use the SSAC e

LOMOT April 2003 Page 9 of 10
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SNIFFER Mathod - Organics

Risk Evaluation

44 Juslify your use of the defaulls on the worksheal and characlarise the risk associated with the sils
Include the following,

I. Choica of Relavanl Health Criteria value

. Sile use (current and ded), ¢ on co y
wilh land use sslecled

i Crilical Receplor

iv. Pathways included/omitied (including bioaccessibility il used)

v Soil Paramelers, a g pH

© SNIFFER 2003

All nghis raserved  You will not modity, reverse compile or olhorwise dis. assemble his spreadshesl

The views axpressed in s document are nol necessanly hose of SNIFFER or the Project Sisanng Group  Iis mamben, sarvanis or agants accepl no kabiity whatsoaver for my i0sa or damage arsing from the iterpretaton or use of ihe inlomaton. o rekance Upon veews contannd hermn
tor e ol wrvy wew 0f e 09 no waandy ™

No provrese s made Dl ihe spreadshes| will provde any pariculer isolkses or lunclions  The user musl ansure thal e wirkahast mests ther nesds and remans solely responsibie for the compeient use of he spreedsheel  The user i enbrely

prowvsded stoul the filrerss for purpose or  of any pari of tha
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This worksheel may be used for organic conlaminants

2 This worksheel has been compleled by Paul Brew an 08/07/2006
and has been checked by Chiistophar Bolan on 08/G7/2006
3 Itrelates o Anthracane found at R Without Plant Uplake Sile

INGESTION PATHWAYS
Toxicology for Ingestion Pathways

4a is the substance a non threshold substance? (Yor N) e ye—" |
5a Insert the relevant health criterion for ingestion [ FB0EDT o per ka body weight per day
For a non threshold substance the relevant heallh criterion is the Index Dose (D)

For Ihreshold subslances the relevanl heallh crilerion is lhe Tolerable Daily

Intake (TDI)
Land Use
6a The Table below lisis the defaull exposure duralions and averaging limes, used m |he maﬂlnu for standard land uses
Please insert Y lo indicale your choice of land use and ace ce of the default
Land Use Exposure duration (years) 1 Averaging time (days)
Residential wilh plant uplake 0-6 | 2180 |
Residential withoul plant uptake 0-6 ] Y 2190 | ¥
Allolments. 0-8 | 2190 i
Commercialfindustrial 16-59 | 15695 |
LQMO1 April 2003 Page 10f 10
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SNIFFER Method - Organics SN":FER Version 1.02

SCTFLAND B ORI BILAND
SR P AR N N

Background Exposure for Ingestion

7a Insert Mean Daily Intake (MDI) from non-soil sources g pecduy
Y

{If the is a non inserl zero )

Is Ihe MDI equal 1o of grealer than 80% of the TDI or is the MDI unkown? (Y or N) EEEa3

8a Because tha MDI for children is lower than thal for adults, the MDI will need lo be correciad by a Childhood Faclor (CF)
which depends on exposure duralion. Inserl the appropriale laclor here:

aclor

Exposure duration (years) (ingestion)
0-6

16-59

Receptor Body Weight

9a Insert the Time-Averaged (lemale) Body Weight (TABW) depending on the chosen exposure duralion

Exposure duration (years)
0-8

oty v

16-59

Reference Intake for Ingestion

10a For non threshold substances the Reference intake (RI) for the ingestion pathway is calculaled
o o R0 I 5 5t v e o

For hreshold ihe Intaka (R1} for ingestion pathways is caiculated
using the formula: Ri g ®(TDI-(MDU70x48 4xCFYTABW)" -ng per kg body weight per day
ruma-mmwmmmnmmmwhan 9, namely thal the

For threshold where the o d exposure (MDI) is grealer than or equal lo 80%
of the TDI. or the MDI is unknown, the Referance Intake (R1) for ingestion pathways is calculaled RIS s per kg body weight per day
using the formula: Rl g.,=02TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4b s the substance a non veshold substance (Yor N) | === === |

Sty Insert lhe relevant heaith critenon for inhaiation [ GOOERO0 ] per kg body wesght per day
For a non threshold substanca the relevant health critenon is the (indicative) index Dose (ID)
For threshold substances the relevani health crilerion is he Tolerable Dasly
Intake (TDI)

LOMO1 April 2003 Page 2 of 10




SNIFFER Mathod - Organics

Land Use

6b The Table below lists the delaull exposure duralions and averaging limes, used in the leval 1 methodology for standard land uses
Please insert Y Lo indicals your choica of land use and acceplance of the defaull assumplions

SNIFFER

P 1 BV O AL A

Land Use Exposure duration (years) i Averaging time (days
Residenlial with plan! uptaks 0-6 l 2190 I
Residential withoul plant uplake. 0-6 I Y 2190 ] Y
Alloiments 06 | 2190 ]
Commercalindusiral 16-59 I 15695 l

Background Exposure for inhalation

7b Inserl Mean Daily Intake (MDI) from non-soil sources
(I iher conlaminant is a non threshold subslance inserl zero )

Is the MDI equal to or greater than 80% of the TDI or is the MDI unknown? (Y or N)

8b Because the MDI for childran is lowsr than that for adulls, the MDI will need Lo be correcled by a Childhood Factor (CF)
which depends on exposure duralion. Insert the appropriale faclor here

Childhood Faclor
Exposure duralion (years) (Inhalation)
-6

¥

16-59 i ke e

Receptor Body Weight

8b Insert the Time-Averaged (lemale) Body Weight (TABW) depending on the chosen exposura duralion

Exposure duration (years)
06 E
16-59 i3

LQMO1 April 2003
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Reference Intake for Inhalation

10b For non Ihreshold subslances the Relerence Intake (RI) for the inhalation pathway is
calculated using the formula: Rl =10 —mg par kg body waighl par day

For Ihreshold subslances the Reference Inlake (RI) for ingestion pathways is calculaled
using the oMmula: Rl g =(TDI-((MDI/70x46 4)xCFYTABW)"

Nols - Tha background componen is in line with (he approach in CLR 9, namely (hal the [ g per kg body weight per day
MO is cormecled by the relevant adull body weight

For thrashold whera the background exposure (MDI) is greater than
or equal lo 80% of lha TDI the Reference Inlaka (RI) for inhalalion palhways is

calculaled using (he formuia’ Rl =0 2TDI _m., per kg body weight per day

Pathway Check
11 The relevant pathways for calculating Site Spacific Asssssmenl Cnileria depend on the land-use scenanos and the relalive lendency of a substance
10 exisl as vapour as d lo being d d in waler, as expressed in Hanry's Law constant

Is the dimensoniess Henry's constant H' greater than or equal lo 10 *? (Yor N)
If the answer is Y. include vapour inhalation pathways If it is N, do nol ErmT) Inhalation pathway should nol be selected if H' < 1E-3

Intake via Soil and Dust Ingestion

12 Seleci a value for SEl 4., from this table. depending on your choice of land use

Land Use SEl,,., (kg soll/kg body waighUday)

Rasidential with plani uplake
Residential withoul piant uptake SFloy <[ BeE® ]

Commercialinduslrial

13 Is site specific data on the b bility of the

st s (Yo ) )

I Y insart the mpresentalive lraction here (delault=1) E:]

The amended SEle, = SEl., * bioaccessibiity frction _q-d_ighﬁywln-rd.y

14 The nominal sssessment sub critenon lof intake via sod and dust imgestion & calculaied
using the formula: ASC 4y = Rl,pu/SElL.,

oo T -
mQ par kg body weight per day kg soll per kg

waight per day

LQMO1 Apnil 2003 Page 4 ol 10
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Intake via Consumption of Homegrown Vegetables

15 This palhway only applies lo two land uses: residenlial wilh planl uplake and allolmenls. For olher land uses go direclly lo question 25
Select the basis for the Concanlration Faclor from 16 or 17 below. Select gne option only

16 Are measured sile specific Concenlration Faclors for lealy and rool
plant uplake of organics available? (Yor N)

H

Measured Concenlralion Faclor for lealy vegelables E:::jun per g (dry or fresh)® weighl planl per ug per g dry weighl soil

" Note - See 18 below
Measured Concenlration Faclor for rool vegelables :UB par g (dry or Irash)* weighl plani per ug per g dry weighl sail

17 Where measured site specific Concenlralion Faclors are nol available the following formulae can be used lo calculale Concenlration
Faclors for ieafy and rool vegelable uplake of organics using the Briggs and Ryan approach

To use the formulae for plant uptake of organics the foliowing dala are required
a represantativa value for K, I partition coaflicient)

10 | waler per | oclanol
a represenlalive value of ¢ (soil densily) g dry weighl per cm’

a representalive value of K, (organic carbon-waler partition coefficient): an *per g dry waighl

a representative value of f,. (fraclion of organic carbon in soll) : 03 kg OC par kg soil

lom' per em?

a represenlative value of # (soil-water conlent by volume)

For lealy vegelables
" ug per g frash weight planl per ug per g dry weighl soil

" Note - If the sail correction faclor (¢/(f
than 1 a defaull value of 1 is used.

For rool vegelabies CF por=( 107 770K 152, 80 )= ( (04 . [ ))*0.01

18 For calculalion of the SEl ., the units for CF 4, and CF . musl be ug per g fresh weighl plant over ug per g dry weighl soll .
It may be necessary lo use a dry weighl conversion [aclor when using measured CF values

Is & dry weight conversion required? (Y or N) m

Calculation of SEl,y,
The Time Averaged Vegelable Consumplion Rale for homegrown vegelables is given in he Table below

Landuse

Residential with plant vptake
Allotmenls

kg soll per kg body waight per day

20 The nominal assessmenl sub criterion for intake via consumplion of
homegrown vegelables is calculaled using the lormula; ASC . = Rlgua/SEle

mg per kg body weight per day
weighl per day

LQMO1 April 2003 Page 50f 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only apples lo two land uses. residential with plant uptake and allolments For other land uses go dwectly lo paragraph 25

22 Select 3 value 10r SE| ey from this lable, depending on your choics of land use

Land Use [sﬁ__,mwnwhgwdymﬂnwdm

Rasidential with plant uplake
allolmanits

S e ety o o

23 Is sile specific dala on the ol the

in soil avaiabia? (Y or N) ==
ot B toproueniate acon hars {eleutet] s wmmary
The 8mendied SEluum = SElaes * bioaccessibilly kackon —gwwwmmrmd-v

24 The nomenal assessment sub cntenon for ntake v inderect sod iNgesion
Using the OMmuls ASC e * Rlges/SE Lt

oo N (e - [
mg per kg body waight per day g weon pm g

waight per day

Intake via Inhalation of Outdoor Air

25 Thus pathway only apphes 10 subsiances with H' greater than or squai io 10°
To use the lommulse for inhalation of ouldoor ar, the lollowing sile paramelers ame required

Source zone widlh paraliel lo wind direction W= res
Depih lo subsurface contamination 4, res

Sod organic maller content

Mass Iracbon of orgamc carbon in sod
A filled porosity
Waler fied porosty

Total porosity

Bulk 80d densily

Source Area

Contaminant
Ovrganic carbon/waler pariilion coaflicient
Demensoniess Haenry's constant
Diffusion coafficknt in waler
Diffusion cosfficiant in soil eir
Alr in soil
Waler in soil
At lorm
Waler lorm " per 8 per (| waler par | )
Effeciive diffusion cosfMcient f
Molecular weight
Saluraled vapour pressure

Pathway parameters
Déution ralio
Temperalure
Ambiant air velocity in the mixing zone (defaull from CLEA is 3 m per 8)

o

™M per 8
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Receptor characteristics
Time-averaged body height TAH=

Height of mixing zone ne e ] 2= - o

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Air Intake Outdoors

Landuse TAAlouty m’ air per (kg body

2 Insert tha appropnale TAAI,, hers| 727602 m"air per (kg body weighl per day)

Residental wilh plani uplake
Residental wilhoul planl uplake
JAllotments
Commercial/indusinal

28 Soil equivalent intake
Calculale the soil equivalent intake lor inhalation of ouldoor air
using the farmula: SF1,, = TAAL,,, x CVF x 1000

kg soll per (kg body weight per day)

oty

29 N A t Sub Crit
Calculate the nominal assessmant sub-criteria for inlake via ouldoor air
using the Tormula: ASC puy = Rlyu/SE Ly,

oo [ OmoEm——] S s s W
my par kg body wesght per day kg s0il per kg body
weighl per day
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SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

SNIFFER ‘'

SCOPUMIG 1y RCRTI N, IELAND
TORUM FOR (VIR LS, 4 A

This pathway only applies to st with di

31 Time-averaged air intake indoors

| squal to or greater than 10” and lo the loliowing land-use scenarios

Henry's
Residential with pianl upiake, Residential without planl uplake, Commercialindustrial

Landuse

TAAl,,, m3 air par (kg body weight
per day}

[Residential with planl uplake
Residential withoul planl uplake
[commercial/indusirial

Insart the appropriate TAA,., m:rurn'a'r per (kg body weight per day)

32 Soll Factor

33 Soll vapour partition coefficient
The sail vapour partilion coeflicen| (SVPC) is

34 The soil equivaleni inlakes for inhalalion of indoor air is calculaled
using lthe formula: SEI,,, = (TAA,, x 1000 x SVPCYDR

35 The nominal assessment sub crilerion lor inlaka via indoor air is calculaled
using the formula: ASC,,, = RI,JSEl,.,

g body weight per day

Cou = (SaIVP x MW x 10")(760mmHg x R x Temp)

37 Equilibrium contaminant concentration in soil vapour

q n soil vapour
is calculaled using the formuia C,, = ASC,,, x SVPC

! vapour red o the eqmllbnum
contaminant concaniration in soll vapour: C .

LAMO1 April 2003

Soil Faclor is calculated using the formula SF=K o, x [, /H'

v [ i v |

SEl,=

kg soil(kg body weight per day)

< R s L
kg soil per kg body

waighl per day

Saluraled vapour conceniration is calculaled using the formula

[R5 o

- P
o R o e 1 o

I the ratio is grealed than 1, Level 1 risk assesamanl is nol appropriale. It should be noled for further
site-specilic risk assessmenl that a C ,/C,, ratio grealer than 1 may indicale the presence of a free product
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SNIFFER Melhod - Organics (d leFFER Version 1.02

SCTRLAKI B WO LD
FOU B PRRELE SARD

grated site specifi criteria (SSAC) for substances
with di ionless Henry's tani greater than or squal to 107
soil ingeslion pathway WASC g™ kg soil par mg
homegrown vegelable consumption pathway ASC = " Jkg soll per mg
ingestion of soil allached 1o vegetables VASCgimer™ kg soil per mg
inhalation of ouldoor air VASCo 0= kg s0il per mg
inhalation of indoor air VASG, = g sail per my

The integrated Site Specific Assessment Criterion (SSAC)

39 For the residential with plant uplake land use the SSAC ., =

40 For the allotments land use the SSAC 4 =

41 For the residential without plant uptake land use tha SSAC 4, =

For the commercialfindustrial land use the SSAC .=

e L

4z The Level 1 Sile Specific Assessmaent Criterion for

bst,

Integrated site specifi it criteria for
with dimensionless Henry's constant less than 107

soll ingeslion pathway WASC g™
homegrown vegelable consumplion pathway ASC 0=
ingestion of soll altached lo vegelables 1IASC grae=

The integrated Site Specific Assessment Criterion

43 For lhe residential wilh planl uptake land usa the SSAC ., =
For the allolmenis land use tha SSAC 4 =
For the residential wilhoul plant uplake land use the SSAC e =

For the commarcialfindustrial land use the SSAC pe=

The Level 1 Sile Specific Assessment Criterion for 7 scenario is | 6089.4015 Img per kg sail

LQMO1 April 2003 Page 9 of 10
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SNIFFER Method - Organics
R
s
Risk Evaluation

rkshaal and ise the risk d wilh lhe sile

44 Juslify your usa of the defaulls on the
Include the lollowing:

Justification provided (Y or N)
i, Chaice of Ralevant Health Criteria value [t|

i, Site use {current and inlended), commeni on compatibitility
with land use sslected

iii. Crilical Recaplor

v Pathways Included/omilled (including bioaccessibility if used)

v. Soil Paramelers, a.g pH

< <| <] <

@ SNIFFER 2003
All nghis rasarvad  You will nol modity, reverse compie of olf amble Bis 5
The views axprossad i s docurment are nol necessarly hose of SNIFFER o iha Projct Sieering Groug It mambers, servanis or agants actepl no fisbilly whalsoaver for any loas or damage snsmg irom i mierpratalion or use of I mformation. or Meiance Upan views contmnad hersn
No promese s made thal e spresdsheet wil provide sny parbcular faciibes of hinckons  The user must ensure thal the workShee! meat hei naeds and remsis sokely maponsible lor e competent use of e spramdshesl The user is snkiely responsibie for the of any use of the and no warrsnty s

ol any par of ihe

provsded sboul the Fnass lor purpose or

Page 10 of 10
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SNIFFER Method - Organics

Project Ref: GAC

1 This worksheel may be usad for organic conlaminanls
7 This workshesl has heen complated by
and has been chacked by

3 Il ralales lo

INGESTION PATHWAYS

Toxicology for Ingestion Pathways

SNIFFER Method - Organics

Run No:

Paul Brew

Christopher Bolan

Fluoranthene

found at

on

on

08/07/2006
08/07/2006

Residential Withoul Planl Uplake Site

4a 1s the subslance a non Ihreshold subslanca? (Yor N) m
5a Insert the relevan! heallh crilerion for Ingastion |  300E-01  |mg per kg body weighlt per day
For a non threshold substance the relevant heallth criterion is the Index Dose (ID)
For lhreshold substances the reievant heallh criferion is (e Tolerable Daily
Intake (TDI)
Land Use
6a The Table below lists the defaull exposure durations and averaging limes, used in the melhod lor standard land uses
Please insarl Y o indicale your choice of land use and acceplance of lhe defaull assumplions
Land Use xp duration (years] Averaging time [days)
Rasidential wilh plant uplake 0-6 ] 2180 |
Reslidential withoul planl uptake 0-6 I Y 2190 i
Allolmenis 0-6 | 2190 |
Commercialfindustrial 16-58 I 15695 I

LQMO1 April 2003
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Background Exposure for Ingestion

7a Insert Mean Daily Intake (MO!1) from non-soil sources | — T
(I the cor i is & non thrash insert zero )

Is the MDI squal lo or graater than B0% of the TO! or is the MDI unkown? (Y or N) E==1

Ba Because the MDI for children is lowar than thal for adulls, Ihe MDI will nead o be correcied by a Childhood Faclor (CF)
which depends on axposure duralion. Jnsert the appropriale laclor here

Exposure duration (years)
0-6

16-59

Receptor Body Weight

9a Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen axposurs duralion

E » duration (years)
0-6

o oty oo

16-59

Reference Intake for Ingestion

10a For non lhreshold substances the Relerence intake (RI) for the ingestion pathway is calculated
using the formuia. Rl,geyID [ o por ka body weight pe day

For threshoid substancas the Relerence intake (RI) for ingeslion pathways is calculaled
wsing the formula: Rl gey=(TD-((MDU70x48 4 xCFYTABW)" _va per kg body weight per day

Note - The background component is in ine with the approach in CLR 9, namely thal the

MDi is corrected by the melevant adult .

or thrashold substances whera the background exposure (MDI) is greater than or equal lo B0%
of the TDI, o the MDI is unknown, the Relerence Intake (RI) for ingestion pathways is caicuiaied [ o per kg body weight per day
using the lormuia Rl,ge,=0 2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways
4b Is the substance a non threshold substance. (Yor N) E

50 Insert the relevant heaith crilenon lor inhalation [ O00E400 __ Jmg per kg body weight per day
For a non hreshold substance the relevant health critenon  the (ndscative) Index Dose (ID).
For Ihreshold substances the relevant health crilenion is the Tolerable Daily
Iintake (TDI)

LOMO1 April 2003 Page 2 of 10
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Land Use

6b The Table below |isls he default exposure durations and averaging limes, used in the lavel 1 mathodology for standard land usas
Plaase insarl Y 1o indicate your choice of land use and acceplance of Ihe defaull assumptions.

Land Use Exposure duration (years) | Averaging time (days)

Residantial with plant uplake 0-6 | 2180 |
Residanlial withoul plant uplake 06 | Y 2190 I ¥
Allolmants 06 | 2190 |

Commercialfinduslrial 16-59 | 15695 I_

Background Exposure for inhalation

7b Insert Maan Daily Intake (MDI) from non-sail sources  — T

(If the contaminanl is a non threshold substance Insert zero )

Is the MDI equal (o of grealar than 80% of the TOI o is the MDI unknown? (Y or N) ===

Bb Because lhe MDI for children is lower than that for adulls, tha MDI will need lo ba correcled by a Childhood Faclor (CF)
which depends on exposure duration. Inserl the appropriate factor here:

Childhood Factor |
Exposure duration (years) {inhalation)
(X} -
16-50 N

Receptor Body Weight
8b Inserl the Time-Averaged (female) Body Weight (TABW) depanding on the chosen exposura duration
Exposure duration (ysars) TABW
16-59 st o g S S PR e
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Reference Intake for Inhalation

10b For non threshold substances the Rafarence Iniake (RI) for the inhalation pathway is
calculaled using (he formula. Rl .=1D _Wp‘f‘lﬂ body weight per day

For Ihrashold substances the Relerence Intake (RI) for ingeslion pathways s calculaled
using the formul Rl ge=(TDI-(MDU70x46 4xCFTABW)"

i' Note - The background componant s in line with the approach in CLR 9, namely thal the [T 0 vor ka body waight per day
MO! is cormcied by the relevant adult body weight

For thrashold subslances whare the background exposure (MDI) is grealer than
or equal to B0% of the TOI the Relerence Intake (RI) for inhaialion pathways is
calculaled using the formula: Rl,,.=0.2TD|

Bma per kg body weight per day

Pathway Check

11 The retevant pathways for calculating Site Specific Assessmani Critana depsnd on the land-use scanarios and the relalive lendency of a substance
o anst as vapour molecules as opposed lo being dissolved in waler, as expressed in Henry's Law conslant

Is Ihe dimensionless Henry's constanl H' grealer than or equal 1o 10 2 (Yor N)
If ihe answer is Y, inchude vapour inhalation pathways If it s N, do nol E:

Intake via Soil and Dust Ingestion

12 Selecl a value lor SEl 4., rom this table. depending on your choice of land use

Tand Uoe T SEl,, (kg soilkg body weightiday)
Residential with plant uplake - -
Residental witoul pantupiake selee - [N
Alloiments
Commercialindusiriai
13 Is sile specfic data on the bility of the t

in 5o avadatie? (Y or N) ==

If'Y insert the representative fraction here (default=1) | Fmmimarn |

The amended SElgy = SEle, * biosccessibility fraction _gwwwmmwﬂv

14 The nominal assessment sub crilerion for inlake via soil and dust ngeslion is calculaied
using the lormuia: ASC 4y ™ Rl,gu/SEle,

o I e - (S
mg per kg body weight per day kg soil per

waighl per day

SNIFFER ‘'™

SCTFLAMD iy M ARG
IS PR AN AL N

Inhalalion pathway should nol be selected if H' < 1E-3
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies lo two land uses: residential wilh plant uplake and allolmenls. For olher land uses g¢ direclly la quastion 25
Selecl the basis for the Concentralion Faclor from 16 or 17 below. Select gpe oplion only

16 Are measured sila specific Concentralion Faclors lor leafy and root
plant uptake of arganics availabla? (Yor N) [ v s |
Measured Concentralion Faclor for lealy vegelables [::ug per g (dry or fresh)® weighl plant per ug per g dry weight seil

[ Nole - See 18 below

Measured Concenlration Faclor for root vegelables :ug per g (dry or fresh)® weighl plant per ug per g dry weight sail

17 Where measured sile specific Concenlration Faclors are nol available the following lormulae can be used lo calculate Concentralion
Faclors for leafy and rool vegetable uplake of organics using tha Briggs and Ryan approach
To use the formulae for plant uplake of organics the following data are required
a represenlalive value for K., (octanol/waler parlilion coefTicient) | waler per | oclanol
a represenialive value of ¢ (soll density) q dry weighl par cm’
a represenialive value of K .. (organic carbon-waler partition coefficient): 110000 cm” per g dry weighl
A rapresentalive valus of [, (raction of organic carbon in soil) kg QG per kg soll
A reprasentaliva valus ol # (soil-water conlen| by volume) r.m" par ey’
For lealy vagelables CF gy = (0.784°10 4 (00Kw TIA2 4440 050KEm 254 62 ) (W(4 6K o))

CFionty™ ug per g fresh weighl plant per ug per g dry weighl soil
" Nole - If the soil correction faclor (#/(6+#H,,,. )} Is greater
For rool vegelables CF pu=(10° ™ "5240.82)" (S04 4K, ,0)) 0 01 than 1 a defaull value of 1 is used
CF o= g ug per g frash weight plant per ug per g dry weight soll

18 For calculation of the SEI ., the unils for CF ,u,and CF ., musl be ug per g fresh weighl plant over ug per g dry weight soil
It may be necessary lo use a dry waight conversion faclor when using measured CF values
Is a dry weigh! conversion required? (Y or N) :E:
Calculation of SEl .,
The Time Avaraged Vegelable Consumplion Rale for homegrown vegelables is given in [he Table below.

getable Typ

Brussel sprouls
Cabbage

19 Select a valua TwSElw from Ihis table for tha conlaminant of concern, depending on your choice of land use and loxicological endpaint

Landuse SEl,., (kg soil par kg body waight
Residential with planl uplake SElyeg= @kg s0il par kg body weight per day
Allolments
20 The nominal assessmanl sub crilarion for intake via consumplion of
homegrown vagetables is calculaled using the formula; ASC e = Rl yp/SE e
ASC=f i ’ B |mg per kg soil
mg per kg body weighl par day
waighl per day
Page 5af 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies lo two land uses residential with plant uplake and alloiments. For other land uses go direclly lo paragraph 25

22 Selact a value for SEl .. from this lable, depending on your choica of land use

Land Use SElyarres (kG $0I1 por kg body weight per day)

SE |yrnes =} kg soil par kg body weighl per day

Rasidential wilh plant uplake
aliolmants

23 is site specific dala on lhe hly of the
in sodl avaiable? (Y or N)

insert the mpresentalive fraction here (delault=1) E

The amended SEl e = SEluaea * bioaccessibility fraction kg s0il per kg body weighl per day

24 The nominal assessment sub crilarion for inlake via indirect soil ingastion
using the formull ASC ey = Rl SE e

o (I (e - [
mg par kg body weight per day par kg body

Intake via Inhalation of Outdoor Air

25 mmmmwwmwwmnunummw‘
To use the formulae for inhalation of ouldoor air, the foliowing sile paramelers are required

Source Area
Source zone width paralial lo wind direction
Depth lo subsurface contamination

Soi organic malter content
Mass fraction of organic carbon in soil
Alr filled porosity

Waler filed porosity

Total porosity

Bulk soll density

T o

Contaminant
Organic carbon/waler partition cosficient 10004 ]! waler per kg OC
Dimensioniess Henry's constani - - | waler per | aic
Diffusion coefficient in water ¥
Diffusion cosfficient in soll air
Al in soil
Water in soil
Air lorm
Waler lerm
Effective dilfusion cosfficiant
Molecular waighl
Saturated vapour pressure

‘pers
Im’ per s par (1 waler per | air)

Pathway parameters
Dilution ratio A less

Temrr o

Ambient air velocily in tha mixing zone (defaull from CLEA is 3 m per &) pers

LAMO1 April 2003 Page 6 of 10
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Receplor characteristics
Tima-averaged body heghl
Heighl of mixing zone

26 Contaminant Volatilisation Factor (CVF)

21T A d Air Intake Outdoors

Residential with plant uplake
Residental withoul plant uplake
Allolmenis
[Commarcial/indusinal

Landuse TAAloutv m’ air per (kg body

Insert the approprale TAAI,,, here 7.27€-02 i’ air par (kg body weighl per day)

28 Soil equivalent Intake
Calculale the soil equivalen! inlake lor inhalation of ouldoor air
using the formula: SEl ., = TAAl,, x CVF x 1000

29 Nominal Assessment Sub Criterion
Calculate the nominal assessment sub-crileria for intake via ouldoor air
using the formula: ASC .y, = Rlye/SEl.

ASCoun =l E
mg per kg body weighl per day

g 501 per kg body
waight per day

LOMO1 April 2003
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Yka soil per (kg body weighl per day)

Version 102
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway only applies lo with dimensionless Henry's mmmm_u:md lo Ihe following land-use scanarios
Residenlial with plant uplake, Residenlial withoul plant uplake, Commercialfindustrial

31 Time-averaged air intake Indoors

TAAL,, m3 air per (kg body weight
par day)

Landuse

Residantial with piant uptake

Residential without plant uptake
reiallindusirial

Insert the appropriate TAAL,,, huru_m"“" per (kg body weight per day)

32 Soll Factor
Soll Factor is calculated using the formula SF=K _ x [JH

! air per kg soil

33 Soll vapour partition coefficient
The soil vapour padilion coefMicienl (SVPC) is 5VPC=_kg soil per | air

34 Tha soil equivalent inlakes for inhalation of indoor air is calculated
using the formula; SEI.. = (TAAI,,, x 1000 x SVPC)DR

kg soil/(kg body weighl per day)

35 The nominal assessmeni sub crilerion fof inlake via indoor air is calculaled
using the formula: ASC,,, = Rl,./SEl,,,

G000 / = —WW.W“-.
mg per kg body waight per day kg soil per
weighl per day

36 Salurated vapour concentration

vapour Iration is s using the formula
Cou = (SalVP x MW x 10")/(760mmHg x R « Temp) C_-_mmngpmmol

37 Equilibrium contaminant concentration In soll vapour
Equilibrium conlaminant concentralion in soil vapour

= is calculaled using the formula C,, = ASC,. x SVPC (:..a_n-.gwlw

38 Saturaled vapour concentralion compared lo the squilibrium
contaminant concentralion in soil vapour: C, / G, ColCo™ [{mg per | air) per (mm Hg.g per mol)

If the ratio is grealed than 1, Level 1 risk assessmant is not appropriale. It should be noted for further
sile-spacific risk assessment thal 8 C JC, ratio grealer than 1 may indicale the presence ol a free product
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Integrated site n
with Hanry's

criteria {SSAC] for subslances
greater than or equal to 107

sail ingastion pathway
h g vegetable ¢ pathway
Ingeslion of soil allached o vegetables

inhalation of ouldoor air

inhalation of indoor alr

The integrated Site Specific Ass

smenl Criterion (SSAC)

39 For Ihe residential wilh plant uplake land use the SSAC ., =
40 For the aliotmanis land use the SSAC 4 =
41 For the residential without plant uplake land use the SSAC ., =

For the commarcialfindustrial land use the SSAC .=

42 The Level 1 Site Specific Assessment Criterion for |

Integraled site specific assessment crileria for substances
with i ionless Henry's tens than 107

soil ingeslion pathway
hamegrown vegelable consumption pathway
Ingeslion of soil allached 10 vegalables
The integrated Site Specific Assessment Criterion
43 For the residential with planl uptake land use the SSAC ., =
For he aliolments land use the SSAC 4 =

For the residential withoul plant uptake land use tha SSAC g =

For the commercialfindustrial land use the SSAC gne=

The Level 1 Site Specific Assessmenl Criterion for

LQMO1 April 2003

1IASCyng= = g soll par mg
ASC og= = kg soil per mg
TASC o gima™ = kg Soil par mg
ASC = R kg soil per mg
1ASC = = [ "J-T-.f kg soil per mg

scenario is E]mg per kg soil

ASCgpg= = Jkg soll per mg
1IASC o = |kg soil per mg
VASCigimn= = kg soil per mg

g per kg soil

Jma per kg soll

scenario is | 6089.4015 ]mg per kg soil

<=
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SNIFFER Method - Organics
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PR R VA AN

Risk Evaluation

and chy ise the risk wilh the site

A4 Justily your use of the defaulls on the
Includa the following

Choica of Relevan! Health Critena value
Sie use (current and inlended). commant on compalibiiity
wilh land use salected

Crlical Receptor
Pathways inc ! [{ bility if used)

Soll Paramalars, a g pH

E

z

<

© SNIFFER 2003

Al nghis ressrved. Vou wil nol modity, rarvery® COMps f Olheresss G- asasrmbie T spreadshest
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No promess s made al ihe spraadshest wil prvide any pariculsr loilies o enchons  The user mus! snsure Il e worksheal menta e nesds and remssns solely responsiie iof e compelent vse of he spreadahasl  Tha user & snlirsly responsiie o The consequances of any 1ae of ihe workshes! and no wenmaniy s
provided aboul Ihe Tilness ke purposs or ¢ of any par of tha
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This worksheet may be used lor organic conlaminants

2 This worksheel has been compleled by Paul Brew on 08/07 2006
and has been checked by Christopher Bolan on 08/07/2006

3 It relales lo Fluorens found al Residential Without Plant Uptake Site

INGESTION PATHWAYS

Toxicology for Ingestion Pathways

4a Is the substance a non threshold substance? (Yor N) ey

5a Insert the relevant health crilerion for ingeslion 00E-D2 mq per kg body weight par day

Fot & non threshold substance the relevant health crilerion Is the Index Dose (ID)
For threshald subslances the relevant health crilenon is the Tolerable Daily

Intake (TD1)
Land Use
Ba The Table balow lists ha defaull axp durations and ging imes, used in the method for slandard land uses
Please inserl Y lo indicale your choica of land usa and acceptance of the delaull assumplions
Land Use Exposure duration (years) I Averaging time (days)
Residental with plani uplake 0-6 [ 2190 |
Residential without plant uplake 06 ] i § 2180 | Y
Alloiments 0-6 [ 2190 ]
Commarcialfindusirial 16-59 I 15695 I

LQMO1 April 2003 Page 1 of 10
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Background Exposure for Ingestion

7a Insert Meoan Dady intake (MOI) from non-soi sources | e—— T
(W the contaminant & a non threshoid substance insert zero )

s the MOI squal Io or grester than B0% of the TDI of is the MOI unkown? (Y or N) m

Ba Because the MDI for children is lower than (hal lor adulls, (he MDI will need 1o be corrected by s Chikdhood Faclor (CF)
which depends on exposure duralion. insert the appropniale faclor here

Ci Factor
Exposure duration (years) (ingestion)
0-6

16-50

Receptor Body Weight

Ba Insert the Time-Averaged (lemaie) Body Weight (TABW) depending on the chosen exposure duration

_E_aeom d;r;ﬂon (years) 1 TABW

VLIS [k body werght
16-59

Reference Intake for Ingestion

10a For non threshold substances the Reference Intake (RI) for tha ingestion pathway is calculated
(e e P [ IR

For the Intaks (R1) for ingesiion pathways is calculated

USING 1he 10rMUIa” Rl geu=(TDI-(MDI70x48 A CFYTABW) ] o oo »a body weight per day
Nola - The background component is in line wilh the approach in CLR 9, namely thal the
IMDI i correciad by the relevant adull |
For threshold substances whers the background exposure | ) is graster than or o B0%
of the TDI. or the MDI is unknown. (he Relarence Iintake (R1) for ngestion pathways i caiculaled _ngwi.gm-wspmm
uming the formula Rl =02TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways

4b s the subsianca a non threshokd substance (Yor N) m

5b Insert ihe relevan! health crilarion for inhalation [ OOOE#00 Jmg per kg body wesghl per day
For & non threshold subslance (he relevant health criladon is the (indicative) index Dosa (1D)
For threshold subsiances the relevani heailh crilerion is the Tolerable Daiy
Intake (TD).

LGMO1 April 2003 Page 2ol 10
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SNIFFER Method - Organics d s N | FFE R Version 102

Land Use

Bb The Table below lists ha deflaull exposurs duralions and averaging limes, used in the level 1 mathadology for standard land uses
Piaasa insart Y (o indicale your choice of land use and acceplance of ha delaull assumplions

| Land Use Exposure duration (years) | - Averaging lime (days) —
Reslidantial with planl uplake 0-6 [ 2180 [
Residantial withoul plant uptake 0-6 t Y 2180 | Y
Allolments 06 | 2190 r
Commercialindustrial 16-50 | 15695 I
Background Exposure for inhalation -

7b Insert Maan Daily Intake (MD{) from non-soil sources :Img par day

{If the contaminan is a non thrashold subsiance insert zero )
Is the MDI equal fo or grealer than B0% of the TDI or is the MDI unknown? (Y or N} E

8b Bacause lhe MDI for children is lower than thal lor adults, the MDI will need to be correcled by a Childhood Faclor (CF)
which depends on axposura duration Inserl the appropnate factor here

Thildhood Faclor
Exposure duration (years) {inhalation)
05 - -
16-59 e

Receptor Body Weight
9b Inser the Time-Averaged (female) Body Weighl (TABW) depanding on the chosen exposure duralion
Exposure duration (years) TABW ]
3 = r— T [T vy woi
16-59 et 3
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Reference Intake for Inhalation

10b For non threshold substances the Refsrence Intake (R) for the inhalation pathway is
caiculated using the formuls: Rl =D _wpngm.-wp.m.y

For threshold subsiances the Reference Intake (RI) lor ingestion pathways is calculaled
USing the MR Rl e =(TDI{(MOUTONAS 4 CF Y TABW)"

Note - The background component i in ina with the approach in CLR 9, namely that the —mnperugm.-gmp-u.,
MDH is comecied by the relevant adult
e

™ where the backg d exposure (MDI) is grealer than
or equal 10 0% of the TDI the Refersnce Intake (R) for inhalalion palhways is

calcutated using the formuia: Rl =0 211 mq par kg body weight per day
Pathway Check

11 The relgvani pathways lor calculaling Site Specific Assessment Crilena depend on the land-usa scenanos and the relative lendency of a subslance
o axisl As vapour molecules as opposad lo being dissolved in waler, as expressed in Henry's Law conslan

Is the dimensioniess Henry's constant H' grealer than or equal o 10 *? (Yor N)
If the answer i Y, inchude vapour inhalation pathways. If it s N, do not == inhalation pathway shoukd nol be selected If H' < 1E-3

Intake via Soil and Dust Ingestion

12 Saleci a value for SEl ., from thes lable, depending on your choce of land use

Land Use S,y (kg 80IVRG body weighUday)

Resdential wih plant uptake
Residental withoul plant uplake SElgy ™
Allolmmaots
Commaercial/indusirial

13 Is site specific data on the y of the

in s0d avaiabie? (Y or N) e Sa——

H Y insert the representative fraction here (delault=1) :

The amended SElgy * SEluy * bioscoassibility frackion _omdmlqhudvm#ﬂwd-y

14 The nominal assessment sub crilerion lor intake via soll and dusl ingestion is calculaied
using the lormula: ASC o = RI W /SEl.,

o IS - (e
mg per kg body weight per day kg wod par

waighl par day

LOMO1 April 2003 Page 4 of 10
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies (o two land uses residential wilh plant uplake and allotmants For other land uses go directly lo quesbon 25
Salacl ihe basis lor lhe Concentralion Faclor Irom 16 or 17 below Selecl gne oplion only

16 Ara maasurad silm spacific Concentralion Factors for lealy and rool

plant uplake of organics avallable? (Yor N) E]
Measured Concenlralion Faclor for laaly vagelables :uﬂ par g (dry of irm]'vmighl plant par ug per g dry weighl soll
Measiired Concmnlration Facior for ronl vegelsbies o]0 pwr 0 (chy o resh)® weight plant per ug per g dry weight soil

Eﬂo}cSnrh-km I

17 Whaere measured sils spacific Concentration Faclors are nol avallable the lollowing locmulse can be used lo calculale Concenlralion
Faclors for lealy and rool vegelable uplake of orgamics using the Briggs and Ryan approach

To use the lormulas lor plant uptake of organics the following dala are requiced

a aliva value for K . partiton coaficsnl} mlnlwmlmm
a representalive value of ¢ (soil density) ﬂ:g dry waight per cm”

a represantalive valus of K, (organic carbon-water partilion cosflicient) m'wwﬁwwﬂ
a representalive value of I . (Iraction of organi: carbon in sod) _ F03 ko OC per kg soi
a reprasantalive value of f (soll-waler content by volume) mm’w om’

For isaly vegelables CF gty ™ (0.7847 70 " 4370w 1 TRIIR Ake( 5 g0 S0gRon T M0 ) B2)° (W04 M)

cr._..-_ ug per g fresh waight plant per ug per g dry weight sod

Nole - If the soil comeclion laclor (§(04gK_ 1, )) is groater
[P i
For rool vagelables CF (10" 40.82)" (#4410 )"0.01 - than 1 a delaull valus of 1 is used

CFM._' ug per g frash weighl plant per ug per g dry weighl soil

18 For calculalion of the SEI ., lhe unils for CF oy, and CF ., musl be ug per g fresh weighl planl over ug per g dry weighl soil
Il may be necessary lo use a dry weight conversion laclor when using measured CF values

Is @ dry weight convarsion requirad? (Y or N) | e |

Caleulation of Sl
The Time ged Vi Ci ion Rale for homegrown vegalables is given in (he Table below.

19 Seiect a value for SEI, from this lable for ihe contaminani of concem, depanding on your choica of land use and loxicological endpoint

Landuse SEl., (kg noil per kg body weight
day)

Resadental with plant uptake
Allolmanis

SElg= I !E Iugnuwhabndvnmndﬂv

20 The nominal assessmant sub crleron for inlake via consumplion ol
homegrown vegelables is calculaled using the formula. ASC . = Rlygeu/SE Ly

S e I v s R s R
mg per kg body weighl per day kg soil par kg

weighl per day
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Intake via Ingestion of Soil Attached to Vegetables

21 This pathway only applies 1o two land uses: residential with planl uplake and aliolments. For olher land uses go directly lo paragraph 25

22 Select a value lor SEl .., from this lable, depanding on your choica of land use

Land Use SEhrecs (kg 90l per kg body weight per day)
Residential wilh planl uplake
nllotmmats
23 Is sile specilic dala on the of the

in soll available? (Y or N)
Insarl the representalive (mclion here (delsult=1)
The amended SEl e ™ SE e * bloaccessibity acton

24 The nominal assessmant sub crilerion lor inlake via indirect soil ingestion
using Ihe IOmuia. ASC e ™ RlugeaSE lgenes

oo IS
mg per kg body wesght per day g sos per kg

Intake via Inhalation of Outdoor Air

nmmwmmmmwml-mumw‘
To use the lormulas for inhalaion of ouldoor air, the lollowing sile paramelers ane required

Source Area
Sourca rona widlh paraliel lo wind direction
Depih lo subsuriace contaminalion

Soll Matrix
Sod organc maller content
Mass fraction of orgamc carbon in soll
Alr fled porosty
Waler fiad porosdty
Tolal porosity
Bulk 80d densdy

Organic carbon/waler pariition cosflicient
Dimensioniess Henry's constant
Diffusion cosfficent in waler
Diffusion cosfficient in soll air
Air i soll

Waler in soll

Alr lerm

Walar larm

Effective diffusion coefficient
Moleculs: weight

Salursied vapowr pressure

Pathway parameters
Dilution ratio
Tempamiure
Ambient air velocily in the mixing zone (defaull from CLEA is 3 m per s)

LQMO1T April 2003

[T« = b0 oo

S s R

o o

sod per | sodl

' pars
“ pers per (| waler per | air)
“pars

jo par mol

‘C+273= _K
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L

Receptor characteristics
Time-averaged body heighl
Height af mixing zone

26 Contaminant Volatilisation Faclor (CVF)
CVF= 1147

kg soil per | air
27 Time-Averaged Air Intake Ouldoors

Landuse TAAlouty m’ air per (kg body

weight per day)
[Residential with plant uplake e Insed the appropriale TAAL,. hnm_m m" air par (kg body wesghl per day)
Residental withoul plant uplake Im g

Allotments ! ~ 1S5763E-02
Commerciallindusirial b BASSIE-03

28 Soll equivalent Intake
Calculate lhe soil aquivalenl intake for inhalalion of ouldoor air
using the formula’ SEIl_,, = TAAI,, x CVF x 1000

BEDBT T ko soil per (kg body weight per day)

29 Nominal Assessment Sub Criterion

Calculate he nominal assessman| sub-critaria for inlake via ouldoor air
using the formula: ASC .., = Rlow/SE L.,

oo [WRERTT] S s s ST

myg per kg body weight par day kg soil per kg body
waight per day
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour
This pathway oply applies lo substances wilh dimensioniess Henry's conalant mmmmm_m: and |o lhe following land-use scenarios.
Rasidential with plant uptake, Residential withoul planl uplake, Commercialindusirial

31 Time-averaged air intake indoors

TAAL,,, m3 air per (kg body weight
per day)

iy plank - Inse Ihe appropriate TAAI, .;;;;-mu per (kg body weight per day)
[Residential without plant uplake

jcommercialindusirial

32 Soil Factor
Soil Faclor is calculaled ysing the formulas SF=K . x [, H

33 Soil vapour partition coefflicient
The soil vapour padition coafficient (SVPC) s

34 The soil equivalen! inlakas for inhalalion of indoor arr is calculated
using the formula. SEl.., = (TAAL, x 1000 x SVPCYDR SEl.=

35 The nominal assessment sub crilerion lof inlake via indoor a is caiculaled
using the formula. ASC = RIJSEL,

oo T e - [
mg per kg body weight per day kg 50i per kg

weighl per day

Saturaled vapour concentralion is calculaled using the formula
Cou = (SatVP x MW x 10*)(760mmHg x R x Temp) c_-_m Hg g per mol

37 Equilibrium contaminant concentration in soil vapour
Equilibrium contaminant concentralion in soil vapour
® calculaled using (he formula C,, = ASC,, x SVPC por | mir
38 VERpOUr o the bt

o [ ]
conlaminant conceniralion in soll vapour: C . /G, CUC'-'_"‘GD-‘NIW(MWOWW)

I the rabio is grealed than 1, Level 1 risk assessmen is nol appropnate. i should be noted for further
sile-spacific nsk assessment (hal a C ,J/C. ralio grealer than 1 may indicale Ihe presence of a free product
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Integrated site specific as
with di onk Henry's

ment criteria (SSAC) for substances
greater than or equal to 10

soil ingestion pathway VASC jeg= kg soil per mg
homegrown vegelable consumplion pathway 1ASC = kg soil par mg
ingestion of soil altached (o vegelables VASC stews™ kg soil par mg
mhalation of ouldoor alr 1IASC = kg soil per mg
inhalation of indoor alr VASC = kg soil per mg

The integraled Sile Bpecific Assessment Criterion (SSAC)

ag For the residential with planl uplake land use the S8AC ., =
40 For the aliolments land use the SSAC ,, =
41 For the residential withoul plani uplake land use the SSAC ., =

For the commarcialindustrial land use the SSAC aw=

42 The Level 1 Site Specific Assessment Criterion for __ Fluorene in the

criteria for substances

tegrated site specific

with dimensi Henry's fess than 107

sail ingestion palhway VASC =
homagrown vegelable consumplion palhway WASC =
ingastion of soil attached 10 vegelables VASCyguma™

The integraled Site Specific Assessment Criterion

43 For tha residential wilth plant uptake land use the SSAC ., =
For tha alloimants land use the SSAC , =
For the residential withoul plant uplake land use the SSAC 4., =

For the commercialindusirial land use the SSAC se=

LQMO 1 April 2003
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Mt

L mg per kg soil

5__: my par kg soil

Jma per kg soil

scenario is mg per kg soil
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Risk Evaluation

44 Juslify your use of the defasults on the workshesl and characlarise the risk associaled with the sile
Include the following

Justificalion prowvided (Y or N)
Choice of Relevant Health Critena value

¥ Site use (currenl and ded). comment on ¢ ity

with land use selecied 4
Wi, Critical Receplor
v Pathways included/ometied (inchuding broaccassibililty il used) Y
v. Sol Paramelers, s g pH

© SNIFFER 2003
Al P reserved  You il nol moddy, reverse compde o Cifereee g awterntis T spreedul e
The werses esprassad i fes documant are nol necessarty hose of SNIFTER o e Promct Siesnng Group  1is members. servnis o agenis accepi nn kabiésty whaisnever for any iows of demage aneng iom ihe nierrstsion o use of e NICTEEON. o MAENOR UEON vwews contmned harmn

Mo promese | imade el e spreadshest wil provede any parkoser eclbes or AacBons  The user musl ensurs al T workal el mests Taw needs and remesns KOsy eap s e cov use ol ha The user m anirsty responsdie lor Te consequences of sy use of e workshasl and no wamanty o
feervcen aboul e Mrsess ko puofpose o perioniandcs of any e of B sgrnadanhes!
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1

1 This worksheel may be used for orgamc conlamnants

2 This worksheel has been compleled by Paul Brew on 080772006

and has been checked by Christopher Bolan ____ L) —DORTR008
1l refales fo Banzo(s)pyrane found al Residential Without Plan( Uplake Sita

INGESTION PATHWAYS
Toxicology for Ingestion Pathways

o ien s i O meowrecnrs mrogme |
5a Inserl the relevant haalih criterion for ngesiion m'ﬂﬂ per kg body weighl per day
For a non thrashold substance the relevant health criterion is the Index Dose (ID)

For threshold substances the relavant health crilenon is tha Tolerable Daily

intake (TDI)

Land Use

6a Tha Table below lists the defaull axposure duralions and averaging Umes, used in Ihe method for slandard land uses
Please inser Y lo indicale your choloa of land use and acceplance of the delaull assumplions

Land Use Exposure duration (years) [ Averaging time (days)
Rassdantal wilth plant uptake 0-6 | 2180 - l
Rasidential wilhoul plant uplake 0-6 I Y 2190 I Y
Alotments o6 I 2190 I
Commerciatindusirsal 16-59 l 15695 I
LOMO1 April 2003 Page 1 of 10
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Background Exposure for Ingestion

7a Insert Mean Dady intake (MD1) from non-soll sources
(I the contaminant is a non threshold subsiance insert zem )

Is the MD! aqual lo or grealer than BO% of the TDI or is the MDI unkown? (Y or N)

Ba Because the MDI for children is lower than thal for adults, the MDI will need Lo be cormecied by a Childhood Factor (CF)

which depends on exposure durstion Insar the appropriale facior here

ac
Exposure duration (years) {ingestion)
16-59

Receptor Body Weight

9a Inser the Tims-Averaged (lemale) Body Weighl (TABW) depanding on the chosen exposure duralion

Reference Intake for Ingestion

10a For non el the Intaka (RI) for the ngestion palhway is calculated
using the lormula. Rl =10

For the R Intaks (RI) lor ingestion pathways is calculsled
using he fomula. Rl =(TDI{(MDU70x46 4)xCF Y TABW)"

Nole - Tha background component is in line with he approach in CLR 9, namely thal the

MDI is correcied by ihe relevant adull body weight

of threshold whare tha backg o (MDI) is greater than or equal o B0%
of the TDI, or the MDI i unknown, the Relerance Inlake (R1) for ingestion pathways is calculsted
using the lormula Ri, =0 2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways
4b s the subsiance a non threshold subsiance (Yor N)
5b Inserl the relevant haalth criterion for inhalabion
For a non threshold substance the relevant health crilenon is Lhe (ndicalive) index Dose (D)

For threshold substances the relevani heaith crileron is the Tolerbie Daily
Intake (TDI)

LOMO April 2003

"Exposure duration (years) TABW
e SRR < S o e
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Land Use

6b Tha Table below lists the delaull exposure duralions and averaging times, used in the level 1 methodology for standard land uses
Ploase insert Y Lo indicate your choica of land use and acceplance of the defaull assumplions

Land Use Exposure duration (yea: 7} - | A"r.;h‘ lin; {days)
Resdential wih piant uplake 06 l 2190 |
Residental wilhoul planl uplake 0-6 | ¥ 2180 | o'
Allotmenis 0-6 | 2180 l =
Commercial/indusirial 16-59 | 15685 ]

Background Exposure for inhalation

1 inserl Mean Daily Intaka (MDI) from non-soil sources mm per day

{If tha contaminani is a non threshold subsiance insed zero )
is the MDI equal 1o or greater than B0% of the TDI or is the MDI unknown? (¥ or N) :

Bb Because the MDI lor children is lower than thal for adulls, Ihe MDI will need lo be cormecied by a Chikdhood Facior (CF)
which depands on sxposure duralion Inseri the appropriale faclor hare

Childhood Faclor |
Exposure duration (years) (inhalation)
8 , )
16-58 £

Receptor Body Weight

b Insert the Time-Averaged (lemale) Body Weighl (TABW) dapsanding on the chosan sxposure duration

Exposure duration (years)
06
16-58

LOMO1 April 2003 Fage 3 of 10




SNIFFER Method - Organics SNI FFER Version 1.02
Reference Intake for Inhalation

10b For non Ihrashald subsiances the Referencs Intake (R) for the inhalation pathway is
calculated using the formula; Rl e=1D - per kg body weight per day

For threshold subslances the Referance Intake (RI) for ingestion pathways is calculaled
using the formula: Rl gea=(TDIH(MDI/70x46.4)xCF YTABW)*

" Note - The background component is in line with the approach in GLR 8, namely that the [ o ver ko body weight per day
MDI is correcied by the relevant adull body weight

For threshold substances where the background exposure (MDI) is grealer than

or equal lo 80% of lhe TDI the Releranca inlake (RI) for inhalalion pathways 1s

calculated using the formula’ Rl,,.=0 2TDI _mg per kg body weight per day

Pathway Check

11 The ralevant pathways for calculaling Sile Specific Assessmenl Crileria dapend on the land-use scenarios and tha relalive lendancy of a subslance
lo exis| as vapour molecules as opposed lo being dissolved in waler, as expressed in Henry's Law conslanl

Is the dimensionless Henry's conslant H' grealer than or equal to 10 7 (Yor N)
It the answer is Y, include vapour inhalation pathways. If il is N, do nol m Inhatation pathway should nol be setecled It H' < 1E-3

Intake via Soil and Dust Ingestion

12 Selecl a value for SEl 4, from this lable, depanding on your choice of land use

Tand Usa $Ei,my (kg #0WKg body weightday)

Residential with plant uplake

R it i R =
Allolments
Commercialindusirial

13 Is site specific dala on the boaccessibiity of the contaminant
i 50 svalathe” (Y or ) =R

IT'Y inserl the representaliv raction hers (default=1) | s, |

The Amended SElmy = SEluy * bicaccessibility lmction —ugmnwmmw-mmrd-y

14 The nominal assessment sub crilerion lor intake via soil and dust ingestion is calculaled
using the formula: ASC sg = Rlges/SElg

oo P e -
mg per kg body weighl per day kg soil par kg

weighl per day
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Version 1.02
<{SNIFFER
Intake via Consumption of Homegrown Vegetables el

15 This palhway only applies lo twa land uses. residential with plant uptake and allotments, For other land uses go direclly lo question 25
Selecl the basis lor the Concentration Faclor from 16 or 17 below Select gng oplion only

48 Are measured site spacilic Concentration Factors for lealy and rool
planl uplake of organics availabia? (Yor N)

Messured Concentration Faclor lor lealy vegelables [ Jug ver g (dry or fresh)" weighl piant per ug per g dry weight soil

Measured Concenlralion Faclor for rool vegelablas E::ug per g (dry or fresh)® weighl planl par ug per g dry weight soil

|

—_' Nole - See 18 below

17 Where measured site specific Congentralion Faclors are nol availahie tha foliowing formulae can be used lo calculale Concentration
Faclors for teafy and root vegelable uptake of organics using the Briggs and Ryan approach

To use the formulae for plant uplake of organics the lollowing dala are required
a rapresenialive vaiue for K, (oclanol/waler partilion Mici

a representalive valus of 4 (soil density) g dry weighl per cm’

cm” per g diry welght

| waler per | octanol

a raprasenialive value of K . (organic carbon-waler parlition coeflicient)

a representalive value of I, (Iraction of organic carbon in soil) . kg Q0 per kg sall

a ive value ol § (soll-waler conlenl by volume)

For lafy vegelables CFjoqpy = (0.784"10 0 434 toaKom TIRFZE 484 o Wowkom 20540 B2 )" (W(B+ ¥ aclc))
ug per g Irash weight plant per ug per g dry weighl soll

8 : :
Nole - Il the soil correction factor ( #/(0+ 4K () is greater
- TTogkow-1 52 o .
For rool vegelables CF p=(10° +0.82)" (W(Aedkocloc )"0 01 ) than 1 a defaull vaiue of 1 is used. |
ug per g fresh weight plant per ug per g dry weighl sail

18 For calculalion of Ihe SEI,, the units for CF .4, and CF ., musl be ug per g fresh weight plant over ug per g dry weighl soil
It may be necessary lo use a dry weight conversion factor when using measured CF values,

Is:a dry weaghl conversion required? (Y or N) m

Calculation of SE|,.,
The Time Averaged Vegelabls Consumplion Rale for homegrown vegelables is given in the Table below.

19 Select a value for SEl ., from this lable for tha contaminant of concemn, depending on your chol
Landuse

Residsntial with plant uplake
Allolments

SELngs kg soit par kg body weight per day

20 The nominal assessmanl sub criterion for intake via consumption of
homegrown vegefables (s calculated using the formula: ASC g = Rl geaSEl g

= e —

ASC,,, =" ~ ma per kg soil

mg per kg bady

==,
waight per day

waighl per day

LGMO1 April 2003 Page 5 ol 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This palhway only applies 1o two land uses residential with plant uplake and allolments For olher land uses go direclly lo paragraph 25

22 Selecl a value lor SEl .., from ihis lable. depending on your choice of land use

Land Use SElyary (KQ SOl pEr kg Doty weight per day)
Residential wilh planl uplake SEL-m'kn s0il per kg body weighl per day
allolmants
23 Is site specific data on the y of the

plerpoenvierash [~
Insert the mpresentative fraction hare (defaull=1) | 7 e ym—— |
The amended SElyema = SE s * bioaccessibibly frackon _gwo-rtghmn-qmn-rmy

24 The nominal assessment sub crilenon for intake via indirect soll ingestion
using he lomuia. ASC s ™ Rlpuu/SEL s

o DT (- (o
mg per kg body weght per day kg sod per

waight per day

Intake via Inhalation of Outdoor Air

25 This palhway only applies l0 substances with H' grealer than or equal lo 10 *
To use the formulas for inhalation of ouldoor akr, the lollowing sile paramelers are required

Source Area
Source rone width parallel ko wind direction
Depih (0 subsuriace contamenabon

Soll organic maller conlent

Mass frachion of orgamc carbon in soll
A filled porosity
Waler Bad porosty

Total porosdty

Bulk soil densdy

Contaminant

 pet 8 per (| water per | mir)
Foarh
Molecuiar weight e 9 par mo

Pathway parameters

<o

Ambient air velocity in the mixing zone (default from CLEA s 3 m per s) pers

LOMO1 Apeil 2003 Page 6ol 10




SNIFFER Malhod - Organics

Receplor characleristics
Time-averaged body heighl
Heighl of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Air Intake Outdoors

Landuse

TAAlouty m’ air per (kg body
weight per day)

[Residantial with plant uptake
Residanlal withoul plant uplake
Aliolmenls
[Commarciall/industral

= Z e, Insert the appropnale TAAL,, hers) 7.27E-02 m” air per (kg body weighl per day)
J - N

28 Soil equivalent Intake

Calculale the soil squivalent inlake for inhalation of ouldoor air

using the formula; SEl g, = TAAI, x GVF x 1000

29 Nominal Assessment Sub Criterion

using lhe formula: ASC o, = Rl /SE|

ASCo : [
mg per kg body weighl per day

LQMO1 April 2003

[ RATABESIZ ] ko soll per (kg body waight par day)

culale the nominal assessment sub-crileria for inlake via ouldoor air

kg soil per kg body

waighl pers day

SNIFFER

LA T B TR B A

Version 1 02

Page 7 of 10




SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

LOMO1 April 2003

30 Indaor inhalation of vapour

This palhway only applies lo subslances wilh dimensionless Hanry's constant mwm: and lo the following land-use scenarios
Residential with planl uptake, Residential wilhoul plant uplake, Commercialfindusirial

31 Tiow-averaged air intaks indoors

TAAL,, m3 air per (kg body weight

Landuse

[Residenlial with plant uptake
Residantial withoul plant uplake
ICommercialfindusinial

Insarl the appropriale TAAI,,, here

32 Soil Factor

Soil Faclor is calculated using the formula SF=K  x I /H' | air par kg soil

33 Soil vapour partition coefficient
The soil vapour partition cosllicien! {SVPC) is

g soil par | air

s TR it oty o )

34 The soil equivalent inlakes for inhalation of indoor air is calculated
using the lormula SEI,, = (TAAI,, x 1000 x SVPC)YDR

35 The nominal assessmenl sub cnlerion lor intake via indoor ar is calculated
using the formula: ASC.,, = RIJSEl,,

asc.s[T 700000606 '

mg PRr kg body waight per day

mg per kg soil

waighl per day

36 Saturated vapour concentration

vapour s d using Ihe formula
ot = (SalVP x MW x 10*)(760mmHg x R x Temp)

i ST

7 E in soll vapour
Equilibrium contaminant concentration in soil vapour

s calculated using the formula G, = ASCy x SVPC (.'—..'_mqperlulr

38 Salurated vapour G alion comp; lo the il
contaminant concentration in soil vapour: C,, / Cuy

CofCou=

I the ratio is grealed than 1, Level 1 risk assessmenl is not appropriale. Il should be noled for further
sile-spacilic risk assessmenl that a C /C,, ralio grealer than 1 may indicale (he presence of a fres product

S k(g per | air) per (mm Hg.g per mol)

- - ~
SNIFFER "'
Page 8ol 10
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Integrated site specific assessment criteria (SSAC) for substances
with dimensionless Henry's constant greater than or equal to 10

soil ingestion pathway WASCng™ = kg soil per mg
homegrown vegelable consumption palhway VASC = = kg soil per mg
ingestion of soil altached (o vegelables VASCirairmes™ = ~Jkg sail par mg
inhatation of outdoor air HASC 0= = : kg sail per ma
inhalation of indoor air VIASC,,= QY] it i = | Jrascipermg
The integ Site Sp A Criterion (S5AC)

3@ For the rasidential wilh plani uplake land use the SSAC ., = m mg per kg soil

40 For Lhe aliolments land use the SSAC 4 = [ ma per ka sol
41 For lhe residential without plant uplake land use the SSAC . =

For the commercialfindostrial land use the SSAC 0=

42 The Level 1 Site Specific Assassment Crilerion for w in the

scenario is :mg per kg soil

Integrated site specific assessmenl criteria for subsiances
with di ionless Henry's less than 107

| 0.49265925¢ kg sail per mg
" kg s0il par mg
g 801 per mg

soll ingestion pathway 1/ASC =
homegrown vegelable consumplion pathway VIASC pog=
ingestion of soil allached lo vegelables HASC pgrees™

The integrated Site Specific Assessment Criterion

43 For the residential wilh plant uplake land use the SSAC ., =
For the allolments land use the SSAC , =
For the residential wilhoul plant uplake land use the SSAC e =

For the commerclalfindustrial land use the SSAC jpe=

scenario is mg per kg soil

The Level 1 Site Specific Assessiment Criterion for

LQMO1 April 2003 Page 9ol 10
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Risk Evaluation

44 Juslify your use of the defaulls on the workshesl and characlerise the risk associated with the site
Include the following:

Choaice of Relevanl Health Criteria value

Site use (current and intended), comment on compalibitility
with land use selecled

Critical Receptor

Pathways incl d {includi i ilused)
v. Soil Parametlers, 8.g. pH

H

| <l <| <]

© SNIFFER 2003

All rights reserved  You will nol modify, reverse compe of ol nble hes 5p

The views expressed i s docurmen| are nol neceasariy hase of SNIFFER or iha Project Siesanng Group s membars, servanis o aganis accept no ability whatsoawer for any loss or damage artsing kom five mterprelalion or use of e miormabon, or rekence UPon virws contmned hermn

for the usa of he Tha usar m enbraly Tox tha consen: of any use of the and no wamanly s

No promiss 1s miace hal the spreadshest wil provide any pariosar laclibes of knchons  The user must snsure Il the workshesl maels thew neads and remams solely
providad aboul the Finess lor purpase or pardormance of any part of the sprsadsheal
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K Geotechnical |

TABLE 1 - CONTAMINATION DATA USED IN STATISTICAL

ANALYSIS
Job Number 06/3908/5 Created by RR
Site Name Penistone High School, Bamsley Reviewed by PB
All results in mg/kg uniess staled otherwise
Position TP2 TP3 TPS TP6 TP7 TP8 TPS TP10 TP11 TP12 SGV/
Depth (m) 0.70m 0.70m 0.70m 0.70m 0.60m 0.40m 0.70m 0.70m 0.70m 0.70m GAC
Arsenic 57 76 6.2 38 112 a5 5 K] 36 64 20
Cadmum 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 30
Chromium (hexavalent) 1 1 1l 1 1 1 1 1 1
Chromium (total) 16.1 202 18.1 18 106.6 20 209 412 26.1
Lead 116 B4 8.2 85 216 202 10.1 408 121
Mercury 0.1 0.1 01 01 01 0.1 01 01 01
Selenium 1 1 1 1 1 1 1 1 1
Boron (water soluble) 0.5 0.5 05 0.5 0.5 05 05 0.8 0.5
Copper 7.6 18.8 12.2 1.6 15.3 21 149 26 236
Nickel 144 20.5 217 19.4 151 138 192 127 28
Zinc 413 56.1 B3B8 43 69.5 56.9 628 92 659
Phenols (monohydnc) 2 2 2 2 2 2 2 2 2
Cyanide (free) 2 2 2 2 2 2 2 2 2
Cyanide (lotal) 2 2 2 2 2 2 2 2 2
Cyanide (complex) 2 2 2 2 2 2 2 2 2
Pulphate (water soluble) g/ SO4] 0.008 0.008 0.01 0.005 0514 0.104 0.013 0.761 0.045
Suiphide 2 2 2 2 107.1 29 45 w2 > |
Suiphur (free) 4 4 4 4 120 4 4 54 4
pH 6.3 58 6.7 6.7 109 85 7.2 10.6 6.7
TPH 7.3 5 5 5 2554.8 78.4 5 17419 5
PAH (total) 01 0.1 0.1 01 4118 B4 0.1 250.6 0.1
Napnthaiene DA 0.1 0.1 /R ] 0z 0.1 A 1 01
Acenaphthylene 0.1 0.1 0.1 0.1 03 01 0.1 03 0.1
Acenaphthene 0.1 0.1 0.1 0.1 46 01 0.1 44 0.1
Fiuorene 0.1 0.1 0.1 0.1 45 01 0.1 45 0.1
Phenanthrene 0.1 0.1 0.1 0.1 60.2 1 01 432 0.1
Anthracene 0.1 0.1 0.1 0.1 13.7 0.5 0.1 8.6 0.1
Fluoranthena 0.1 0.1 0.1 01 85.3 21 0.1 48.7 0.1
Pyrene 0.1 01 0.1 0.1 60.4 2 0.1 417 0.1
Benzo{a)anthracene 0.1 0.1 0.1 0.1 0.7 0.1 17.7 0.1
Chrysene 0.1 0.1 01 0.1 06 0.1 18.5 0.1
Benzo(b)fluoranthene 0.1 0.1 01 0.1 0.7 0.1 184 0.1
Benzo(k)fluoranthene 0.1 0.1 0.1 0.1 12.9 0.2 0.1 7.5 0.1
Benzo{a)pyrene 0.1 0.1 0.1 0.1 0.5 0.1 0.1 ;
Indeno(1,2,3-cd)pyrens 0.1 0.1 0.1 0.1 17.6 0.1 0.1 [ 0.1 0.1 203
Dibenz(a,hjanthracene 0.1 0.1 0.1 0.1 0.1 0.1 16 0.1 01 203
Benzo(g.h,i)perylene 0.1 0.1 0.1 0.1 18.5 03 0.1 12 0.1 01 20.3
Banium 182 247 165 16.7 1249 685 256 86.6 469 245
Berylium 0.5 o8 o8 06 12 05 08 0.7 12 o8
Vanadium 242 287 269 253 646 74.1 299 54 342 325
Nitrate 8 2 2 2 are 2 24 9.2 2 24
Sulphate (iotal) 1582 40 71 30 7320 2185 164 9026 69 30
Chrysotile (white) ND ND ND ND ND ND ND ND ND ND
Amosite (brown) ND ND ND ND ND ND ND ND ND ND
Crocidolite (blue) ND ND ND ND ND ND ND ND ND ND
Anthophyliite ND ND ND ND ND ND ND ND ND ND
Actinolite ND ND ND ND ND ND ND ND ND ND
Tremolite ND ND ND ND ND ND ND ND ND ND
Non-Asbestos fibres P P P P P P P P P P
Test sample weight (g) 1 1 1 0.5 38 1.8 1.3 38 0.5 0.6
Est. weight asbesios material (g)
Estimated % (wiw) of asbestos
Organic Matter 1 1 1 05 8 1.8 13 39 0.5 06
TPH C10-C12 5 5 5 5 5 5 5 5 5 5 796
TPH C12-C16 5 5 5 5 521 5 5 391 5 5 261.7
TPH C16-C21 5 5 5 5 527 104 5 306.5 5 5 608
TPH C21-C35 6.2 5 5 5 343 s HEEEE s 5 6508
TPH C35-C40 5 5 5 5 4425 338 5 3288 5 5 608
TPH Aromatic EC5-EC7 0.02 0.02 0.134
TPH Aromatic EC7-ECB 0.02 0.02 3
TPH Aromatic ECB-EC10 0.1 01 15.99
TPH Aromatic EC10-EC12 5 5 796
TPH Aromatic EC12-EC16 15.7 19.6 2617
TPH Aromatic EC16-EC21 219.5 181.6 508
TPH Aromatic EC21-EC35 2406 165.5 608
TPH Aliphatic EC5-EC6 0.1 0.1 2407
TPH Aliphatic EC6-EC8 0.1 0.1 5279
TPH Aliphatic ECB-EC10 0.1 0.1 9.96
TPH Aliphatic EC10-EC12 5 5 45.28
TPH Aliphatic EC12-EC16 5 5 198.54
TPH Aliphatic EC16-EC21 5 5 40596
TPH Aliphatic EC21-EC34 5 5 40596
Benzene 0.02 0.02 0.134
Toluene 0.02 0.02 3
Ethyl Benzene 0.02 0.02 6
m+p-Xylane 0.04 0.04 2291
o-Xylene 0.02 0.02 22.91




(o{oll Geotechnical

TABLE 2 - MAXIMUM VALUE TEST AS DESCRIBED IN

CLEA CLR 7 APPENDIX A
Job Number 06/3908/5 Created by: RR
Name Penistone High School, Bamsley Reviewed by: PB
MAXIMUM VALUE TEST (logs)
Mean Maximum  Stancard Outlier test Number of Critical Qutlier Maximum SGVIGAC
(mg/kg) Value (mgkg) Deviation Statistic (T) samples Vaiue (T.,) present |Result (mg/kg) (mg/kg)
Arsenic 6.890 11.200 2.604 1.855 10 204 11.2 200
Cadmium 0.200 0.200 0.000 0.000 10 2.04 0.2 300
Chromium (hexavalent) 1.000 1.000 0.000 0.000 10 204 1.0 200.0
Chromium (total) 31.180 106.600 27.427 2750 10 2.04 106.6
Lead 15.220 40800 10.167 2516 10 204 408
Mercury 0.100 0.100 0.000 0.000 10 2.04 0.1
Selenium 1.000 1.000 0.000 0.000 10 204 1.0
Baron (water soluble) 0.530 0.800 0.095 2.846 10 204 0.8
Copper 17.220 26.000 5.858 1.488 10 204 26.0
Nickel 18.920 28.000 4977 1.824 10 204 280
Zinc 61.680 92.000 14,286 2122 10 2,04 920
Phenols (monphydnc) 2.000 2.000 D.000 0.000 10 2.04 20
Cyanide (free) 2.000 2.000 0.000 0.000 10 2.04 20
Cyanide (total) 2.000 2.000 0.000 0.000 10 2.04 20
Cyanide (complex) 2.000 2.000 0.000 0.000 10 2.04 20
Sulphate (water soluble) g/l SO4 0.148 0.761 0266 2.302 10 2.04 0.8
Sulphide 15.370 107.100 33167 2.766 10 2.04 107.1
Sulphur (free) 20.600 120.000 38.208 2.595 10 2.04 1200
pH 7.630 10.900 1.786 1.831 10 204 10.9
TPH 441,340 2554.800 $20.140 2.297 10 2.04 2554 8
PAH (total) 67,160 411.900 144.310 2.389 10 2.04 4119
Naphthalene 0.200 1.000 0.283 2.828 10 2.04 1.0
Acenaphthylene 0.140 0.300 0.084 1.897 10 2.04 03
Acenaphthene 0.980 4.600 1.856 1.851 10 2.04 46
Fiuorene 0.980 4.500 1855 1.897 10 204 45
Phenanthrene 10.510 60.200 22.078 2.251 10 2.04 60.2
Anthracene 2.350 13.700 4793 2.368 10 2.04 137
Fluoranthene 13.680 B5.300 29.403 2.436 10 2.04 853
Pyrene 11.380 69.400 24185 2.399 10 2.04 £9.4
Benzo(a)anthracene 4.980 30.700 10.585 2430 10 2.04 30.7
Chrysene 4.720 29 400 10.079 2449 10 2.04 294
Benzo(b)fiuoranthene 5.280 33.000 11.301 2.453 10 2.04 33.0
Benzo(k)fiuoranthene 2.130 12.900 4.440 2.426 10 2.04 129
Benzo(a)pyrene 4.680 28.900 9.974 2.428 10 2.04 28.9
Indeno(1,2.3-cd)pyrene 2.740 17.600 5923 2.509 10 2.04 178
Dibenz(a.hjanthracene 0.540 3.000 0.985 2.499 10 2.04 3.0
Benzo{g h.ijperylene 3.070 18.500 6.443 2.395 10 2.04 185
Barnum 45.310 124 900 36.832 2.161 10 204 1249
Beryllium 0.780 1.200 0.257 1632 10 2.04 12
Vanadium 39.440 74.100 18.005 1.925 10 2.04 741
Nitrate 9.990 39,200 15.168 1.926 10 204 30.2
Sulphate (total) 1999.700 9926.000 3605.568 2.198 10 2.04 9926.0
Organic Matter 1.550 3.900 1.299 1.809 10 204 39
TPH C10-C12 5.000 5.000 0.000 0.000 10 204 50
TPH C12-C16 13.120 52.100 17.391 2241 10 2.04 521
TPH C16-C21 87.880 527.000 180.957 2.427 10 2.04 527.0
TPH C21-C35 266.660 1531100 554.655 2280 10 2.04 1531.1
TPH C35-C40 84.010 442.500 161.471 2220 10 204 4425 1
TPH Aromatic EC5-EC7 0.020 0.020 0.000 0.000 2 #N/A #N/A 0.0 0.1
TPH Aromatic EC7-EC8 0.020 0.020 0.000 0.000 2 #N/A #N/A 0.0 30
TPH Aromatic EC8-EC10 0.100 0.100 0.000 0.000 2 #N/A #N/A 0.1 16.0
TPH Aromatic EC10-EC12 5.000 5.000 0.000 0.000 2 #N/A #N/A 5.0 796
TPH Aromatic EC12-EC16 17.650 18.600 2758 0.707 2 #NIA #N/A 19.6 201.7
TPH Aromatic EC16-EC21 200.550 219.500 26.799 0.707 2 #N/A #N/A 2185 608.0
TPH Aromatic EC21-EC35 203.050 240.600 53.104 0.707 2 H#N/A #N/A 2406 608.0
TPH Aliphatic EC5-EC8 0.100 0.100 0.000 0.000 2 EN/A #N/A 01 241
TPH Aliphatic EC6-EC8 0.100 0.100 0.000 0.000 2 #N/A #N/A 0.1 528
TPH Aliphatic ECB-EC10 0.100 0.100 0.000 0.000 2 #N/A #N/A 0.1 100
TPH Aliphatic EC10-EC12 5.000 5.000 0.000 0.000 2 #N/A #N/A 5.0 453
TPH Aliphatic EC12-EC16 5.000 5.000 0.000 0.000 . 2 #N/A #N/A 5.0 198.5
TPH Aliphatic EC16-EC21 5.000 5.000 0.000 0.000 2 #NIA #N/A 5.0 40596.0
TPH Aliphatic EC21-EC34 5.000 5.000 0.000 0.000 2 #N/A #N/A 5.0 40596.0
Benzene 0.020 0020 0.000 0.000 2 EN/A H#NJA 0.02 0.134
Toluene 0.020 0.020 0.000 0.000 2 #NIA #NUA 0.02 3
Ethyl Benzene 0.020 0.020 0.000 0.000 2 #NIA HN/A 0.02 6
m+p-Xylene 0.040 0.040 0.000 0.000 2 #N/A #NIA 0.04 2291




g &l Geotechnical TABLE 3 - MEAN VALUE TEST AS DISCUSSED
IN CLEA CLR 7 APPENDIX A
. Job Number 06/3908/5 Created by: RR
Name Penistone High School, Bamnsle Reviewed by. PB
mb VALUE TEST
. Arithmetnc Geometric Maximum Number of 1 Standard UCLgs
Mean (mg/kg) Mean (mg/kg) Value (mg/kg)  samples Deviation
Arsenic 5.9 1.2 10.0 18 2.7 85
Cadmium 0.2 0.2 10.0 18 0.0 0.2
Chromium (hexavalent) 10 1.0 10.0 18 0.0 1.0
Chromium (total) 31.2 106.6 10.0 1.8 285 477
Lead 40.8 10.0 18 10.7 19.4
Mercury 0.1 0.1 10.0 1.8 0.0 0.1
. Selenium 1.0 1.0 10.0 1.8 0.0 1.0
Boron (water soluble) 0.5 0.8 10.0 1.8 0.1 0.6
Copper 17.2 26.0 10.0 18 5.1 20.2
Nickel 18.9 28.0 10.0 18 50 218
. Zinc 61.7 92.0 10.0 18 13.1 69.3
Phenols (monohydric) 2.0 2.0 10.0 18 0.0 2.0
Cyanide (free) 2.0 20 10.0 18 0.0 2.0
Cyanide (total) 20 20 10.0 1.8 0.0 20
. Cyanide (complex) 20 20 10.0 18 0.0 20
Sulphate (water soluble) g/l SO4 0.1 0.8 10.0 18 0.3 0.3
Sulphide 154 107.1 10.0 18 348 35.6
Sulphur (free) 20.6 120.0 10.0 18 40.1 439
pH 76 109 10.0 18 18 8.7
. TPH 4413 2554.8 10.0 18 9625 9902
PAH (total) 67.2 4119 10.0 18 151.0 154.7
Naphthalene 0.2 10 10.0 18 0.3 0.4
Acenaphthylene 0.1 0.3 10.0 18 0.1 0.2
. Acenaphthene 1.0 46 10.0 18 1.9 21
Fluorene 1.0 45 10.0 18 1.9 21
Phenanthrene 105 80.2 10.0 18 231 239
Anthracene 24 13.7 10.0 18 50 53
. Fluoranthene 137 853 10.0 18 30.8 315
Pyrene 14 69.4 10.0 18 25.3 26.0
Benzo(a)anthracene 50 30.7 10.0 18 1.1 114
Chrysene 47 204 10.0 18 10.6 10.8
. Benzo(b)fuaranthene 53 33.0 10.0 18 18 121
Benzo(k)fluoranthene 21 129 10.0 1.8 46 48
Benzo(a)pyrene 47 289 10.0 18 10.4 10.7
Indeno(1,2.3-cd)pyrene 27 176 10.0 18 6.2 6.3
Dibenz{a,hjanthracene 0.5 3.0 10.0 18 1.0 1.1
. Benzog,h.ijperylene 31 18.5 10.0 18 6.7 70
Barium 453 124.9 100 18 ar7 67.2
Beryliium 0.8 1.2 10.0 18 0.3 09
Vanadium 39.4 74.1 10.0 18 182 50.0
. Nitrate 10.0 39.2 10.0 18 16.1 19.3
Sulphate (total) 1999.7 9926.0 10.0 18 37618  4180.2
Organic Matter 1.550 3.90 10.0 1.8 1.36 2.34
TPH C10-C12 5.000 5.00 10.0 18 0.00 5.00
. TPH C12-C16 13.120 52.10 10.0 18 18.20 23.67
TPH C16-C21 87.890 527.00 10.0 18 189.43  197.69
TPH C21-C35 266.660 1531.10 10.0 18 580.24 602,99
TPH C35-C40 84.010 442,50 10.0 18 168.72 18181
. TPH Aromatic EC5-ECT 0.0 0.02 20 6.3 0.00 0.02
TPH Aromatic EC7-EC8 0.0 0.0 20 6.3 0.0 0.0
TPH Aromatic ECB-EC10 0.1 0.1 20 6.3 0.0 0.1
TPH Aromatic EC10-EC12 5.0 5.0 20 6.3 0.0 5.0
TPH Aromatic EC12-EC16 17.850 19.6 2.0 6.3 2.8 30,0
. TPH Aromatic EC16-EC21 200.550 219.50 20 6.3 26,80  320.20
TPH Aromatic EC21-EC35 203.050 240.60 2.0 6.3 5310  440.14
TPH Aliphatic EC5-EC6 0.100 0.10 2.0 6.3 0.00 0.10
TPH Aliphatic ECB-EC10 0.1 0.1 2.0 6.3 0.0 0.1
. TPH Aliphatic EC10-EC12 5.0 50 20 6.3 0.0 50
TPH Aliphatic EC12-EC16 50 5.0 20 6.3 0.0 5.0 |
TPH Aliphatic EC16-EC21 5.0 5.0 2.0 6.3 0.0 5.0 |
TPH Aliphatic EC21-EC34 5.0 5.0 20 6.3 0.0 5.0 -
Benzene 0.020 0.020 20 6.3 0.000 0.020
Toluene 0.020 0.020 2.0 6.3 0.000 0.020
Ethyl Benzene 0.020 0.020 2.0 6.3 0.000 0.020
m+p-Xylene 0.040 0.040 20 6.3 0.000 0.040
. o-Xylene 0.020 0.020 2.0 6.3 0.000 0.020




Kl Geotechnical | | TaBLE 4 - COMPARISON OF 95th UCL TO TIER 1 GAC's
Job Number 06/3908/5 Created by: RR
Name Penisione High School, BamsRewviewed by PB
MEAN VALUI
Anthmetric Geomelnc UlLes Resigental Withou! Plant Uplake HCV (mg/kg)
Mean (mg/kg) Mean (mg/kg) SGV Tier 1 GAC SSAC
Arsenic 6.9 85 20.0
Cadmium 0.2 0.2 30.0
Chromium (hexavalent) 1.0 1.0 200.0
Chromium (tolal) 31.2 417 200.0
Lead [ 132 | 184 450.0
Mercury 01 0.1 15.0
Selenium 1.0 1.0 260.0
Boron (water soluble) 0.5 0.6
Copper 172 202
Nickal 189
Zinc 617
Pnenols (manohydric) 20
Cyanide (free) 20
Cyanide (lotal) 2.0
Cyanide (compiax) 20
[Suiphate (water soluble) g/l SO4 0.1
Sulphide 154
Suiphur (free) 206
pH 76
TPH 4413
PAH (iotal) 67.2
Naphthalene 0.2 4
Acenaphthylens 0.1 €.0001 S
Acenaphthene 1.0 2030.0 0.0010 &
Fluorene 1.0 811.0 0.0026 4
Phenantnrene 10.5 20300 c.0118 5
Anthracene 24 6089.0 €.0009 4
Fluoranthene 13.7 2550.0 00124 4
Pyrene 114 255.0 0.1021 4
Benzolz janthracene s 203 C.5617 5
Chrysens 47 203 0.5338 5
Benzo(bMiuoranthene 53 C.5979 5
Benzo(kfluoranthene 21 0.2376 5
Benzo{a)pyrene 4 4
Indeno(1.2.3-cdjpyrene 2.7 5
Dibenz(a.h)anthracene 05 5
Benzo(g.h.ijperylene 31 5
Sum of PAH's
Banum 453
Beryllium 08 n
Vanadium 39.4
Nitrate 10.0
Sulphate {total) 1990.7
Organic Matter 16
TPH C10-C12 0 4
TPH C12-C16 131 4
TPH C16-C21 87.8 L
TPH C21-C35 266.7 4
TPH C35-C40 840 4
TPH Aromatic EC5-EC7 0.020 4
TPH Aromatic EC7-EC8 0.020 1
TPH Aromatic EC8-EC10 01 ) 4
TPH Aromatc EC10-EC12 5.0 79.6 00628 4
TPH Aromatic EC12-EC16 17.7 201.7 01027 4
TPH Aromatic EC16-EC21 200.6 608.0 0.5266 4
TPH Aromatic EC21-EC35 2031 608.0 07238 4
TPH Aliphatic EC5-ECB 0.1 241 0 0042 4
TPH Aliphatic ECE-ECS 0.1 528 00018 <
TPH Aliphatic EC8-EC10 0.1 10.0 0.0100 4
TPH Aliphatc EC10-EC12 5.0 453 01104 4
TPH Aliphatc EC12-EC16 5.0 4
TPH Aliphatic EC16-EC21 5.0 4
TPH Aliphatic EC21-EC34 5.0 4
Total TPH's
Benzene 0.0 4
Toluene 1
Ethyl Berzene 1
m+p-Xylana 4
o-Xylene 4

1 - Published SGV
2-BPRISC v4.02
3 - Acule Exposure
4 - SNIFFER
5-TEF




APPENDIX K

PRELIMINARY SPOIL CLASSIFICATION




olefl Geotechnical | WASTE CALCULATION SHEETS
Average Ueteminand
Poteltially worst  Concentration  Concentration Threshold
Determinand compound (mg/kg) (% wiw) Risk Phrases Hazard Phrases (%) Classification
Arsenic Oxige CE] 0.00 Carc Cat 1: R45 H7 0.1 Non Hazardous
0.00 R2Z3/R25 HE (H5) 3 Non Hazardous
Arsaric 0.00 R50,53 H14 25 Non Hazardous
Arsenic Penloxide 6.8 0.00 Carc Cat 1: R45 HT 0.1 Non Hazardous
0.00 R23/R25 HB (H5) 3 Non Hazardous
0.00 RS50-53 H14 25 Non Hazardous
Cadmium Cadmium Chionde 02 0.00 Carc Cal2: R45 H7 0.1 Non Hazardous
0.00 Muta Cat 2: R46 H11 0.1 Non Hazardous
0.00 Repr Cat 2: R60.61 H1Q 0.5 Non Hazardous
0.00 T+:R26 HB (H5) 0.1 Non Hazardous
_ Menhew J 0.00 T:R25, 48/23/25 HE (H5) & Non Hazardous
0.00 N:R50,53 H14 25 Non Hazardous
Cadmium Oxide 0.2 0.00 Carc Cat 2:R49 H7 0.1 Non Hazardous
0.00 T: R4B/23/25 H6 (H5) 3 Non Hazardous
0.00 XniR22 | H5 25 Non Hazardous
Cadmium Sulphate 0.2 0.00 Carc Cal 2:R49 H7 0.1 Non Hazardous
0.00 T: R4BI23/25 HB (H5) 3 Non Hazardous
0.00 Xn:R22 H5 25 Non Hazardous
0.00 N:R50,53 H14 25 Non Hazardous
Cadmium Hydroxide 02 0.00 N: R50-53 H14 0.25 Non Hazardous
0.00 R20/21/22 H5 25 Non Hazardous
Chromium Chromium Trioxide 3.2 0.01 Carc Cat 1: R49 H7 0.1 Non Hazardous
0.0 R48/23/25 H6 (H5) 3 Non Hazardous
0.01 R22 HS 1 Non Hazardous
0.01 R50/53 H14 25 Non Hazardous
Lead Lead Suiphate 132 0.00 RE1 H10 0.5 Non Hazardous
0.00 R63 N/A 5 Nan Hazardous
0.00 R20/22 H5 25 Non Hazardous
0.00 R50-53 H14 0.25 Non Hazardous
Mercury Inorganic Mercury 01 0.00001 T:R23 H6 (H5) 3 Non Hazardous
0.00001 T+:R26/27/28 H6 (H5) 0.1 Non Hazardous
0.00001 N: R50,53 H14 25 Non Hazardous
Selenium Selanium 1.0 0.0001 T: R23125 H6 (H5) 3 Non Hazardous
0.0001 R53 H14 25 Non Hazardous
Baron Boron Tribromide 0.5 0.00 T+ R26/28 H6 (H5) 0.1 Non Hazardous
0.00 C: R34 H8(H4) 5 Non Hazardous
Baron Trichlonide 0.5 0.00 T+: R26/28 H6 (H5) 0.1 Non Hazardous
0.00 C: R34 H8(H4) 3 Non Hazardous
Copper Copper Chiorige 17.2 0.00 R22 H5 i} Non Hazardous
Copper Oxide 17.2 0.00 Rz22 H5 25 Non Hazardous
Copper Suiphate Tt 0.00 R22 H5 25 Non Hazardous
Nickel Nickel Carbonate 18.8 0.00 Carc Cat3: R40 H7 1 Non Hazardous
0.00 R22 H5 25 Non Hazardous
0.00 R50-53 H14 25 Non Hazardous
Napnthalene 02 0.00 Cart Cat2:R45 H7 a1 Non Hazardous
Acenaphthylene 0.1 0.00 Cart Cat2:R45 H7 a1 Non Hazardous
Acenapnthene 10 0.00 Cart Cat2:R45 H7 a1 Non Hazardous
Fluorene 1.0 o0.00 Cart Cat2:R45 H7 0.1 Non Hazardous
Phenanthrene 10.5 0.00 Car Cat2:R45 H7 0.1 Non Hazardous
Anthracene 24 0.00 Cart Cat2:R45 H7 0.1 Non Hazardous
Fluoranthene 13.7 0.00 Cart Cat2:R45 H7 01 Non Hazardous
Pyreng 11.4 0.00 Can Cat2:R45 H7 01 Nan Hazardous
Benzo(ajanthracene 5.0 0.00 Cart Cat2:R45 H? 0.1 Non Hazardous
Chrysene 4.7 0.00 Can Cat2:R45 H7 0.1 Non Hazardous
Benzo(b)fluoranthene 2.3 0.00 Cart Cat2:R45 H? 0.1 Non Hazardous
Benzo(k)fluoranthene 2.1 0.00 Cart Cat2:R45 HT 0.1 Non Hazardous
Benzo(a)pyrene 4.7 0.00 Cart Cat2:R45 H7 0.1 Non Hazardous
Indeno(1,2,3-¢cd)pyrene 2.7 0.00 Cart Cal2;:R45 H? 0.1 Non Hazardous
Dibenz({a hjanthracene 058 0.00 Cart Cat2:Ra5 H7 0.1 Non Hazardous
Benzo(g h.ijperylene 31 0.00 Cart Cal2:R45 H7 0.1 Non Hazardous
ASSESSMENT OF TPH'S IN SOIL
TOTAL TPH | 4413 0.04 Cart Cal2:R45 | H7 0.1
If Benzo(a)pyrene present at levels greater then 0.005% wiw then the TPH will classify as 'Hazardous’
Benzo(a)pyrene level is 4.68 ma/kg
Total oil content [wiw) 0.044%
Benzo(a)pyrene threshoid is 0.022 mg’kg Non Hazardous
[ HIGHEST BANDED TPH_ | 266.7 0.03 Can CalzRa5_| A7 (K
If Benzo(a)pyrene present at levels greater then 0.005% wiw then the TPH will classify as 'Hazardous'
Benzo(a)pyrene level is 468 mg/kg
Total ofl content (wiw) 0.027%
hBanzma)nyrene threshold is 0.013 mg/kg Non Hazardous
TOTAL TPHCWG | 446.7 0.04 Carl Cat2:R45 | H7 0.1
it Benzo(alpyrene present al levels greater then 0.005% w/w then the TPH wil classify as "Hazardous'
Benzo(a)pyrene leval is 4.68 mg/kg
Total oil content (w/w) 0.045%
Benzo(a)pyrane threshold is 0.022 mg/kg Non Hazardous
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Standard Terms and Conditions of Engagement
Notes on Limitations
For
Geoenvironmental and Geotechnical Consultancy Services

General

CC GEOTECHNICAL has prepared this report solely for the use of the Client and those parties with
whom a warranty agreement has been executed, or with whom an assignment has been agreed. Should
any third party wish to use or rely upon the contents of the report, written approval must be sought from
CC GEOTECNICAL, and a charge may be levied against such approval.

CC GEOTECHNICAL accepts no responsibility or liability for:

1. the consequences of this document being used for any purpose or project other than for which
it was commissioned

and/or

2. the consequences of use of this document by any party with whom an agreement has not
been executed.

Phase | Environmental Audits / Desk Studies

The work undertaken to provide the basis of this report comprised a study of available documented
information from a variety of sources (including the client), together with (where appropriate) a brief walk
over inspection of the site and meetings and discussions with relevant authorities and other interested
parties. The opinions given in this report have been dictated by finite data on which they are based, and
are relevant only to the purpose for which the report was commissioned. The information reviewed
should not be considered exhaustive and has been accepted in good faith as providing true and
representative data pertaining to site conditions. Should additional information become available which
may affect the opinions expressed in the report, CC GEOTECHNICAL reserves the right to review such
information and, if warranted, to modify the opinions accordingly.

It should be noted that any risks identified in this report are perceived risks based on the information
reviewed; actual risks can only be assessed following a physical investigation of the site.

Phase Il Environmental / Geoenvironmental / Geotechnical Investigations

In relation to contamination, the investigation of the site has been carried out with the objective of
providing sufficient information concerning the type and degree of soil and/or groundwater
contamination, and other relevant soil and groundwater conditions, to allow a credible risk assessment
to be made. The objectives of the investigation have been limited to establishing the risks associated
with human health, building materials, the environment (including adjacent land), and surface and
groundwater.

The locations of exploratory holes may have been restricted by the existence of building(s), other
obstructions, or by buried services on the site, and therefore the investigation may not have fully
covered the site. In such circumstances, further investigation may be required when hitherto
inaccessible areas become accessible.

If estimated costs have been included in relation to proposed site remediation, then these must be
considered as tentative only, and must be confirmed by a qualified quantity surveyor.

The exploratory holes undertaken investigate only a small volume of the ground in relation to the size of
the site, and can only provide a general indication of site conditions. The number of sampling points and
the methods of sampling and testing do not preclude the existence of localised “hotspots” of
contamination where concentrations may be significantly higher than those encountered in the
investigation.

The risk assessments and opinions provided in relation to soil and/or groundwater contamination, take
into consideration currently available guidance relating to acceptable contamination concentrations; no
liability can be accepted for the retrospective effects of any future changes or amendments to these
values.




With regard to geotechnical engineering investigation, the exploratory holes investigate only a small
volume of the ground in relation to the size of the site, and can only provide a general indication of the
site conditions. The opinions provided and recommendations given in this report are based on the
ground conditions apparent at the site of each of the exploratory holes. There may be ground conditions
present on the site which have not been disclosed by this investigation, and which have therefore not
been taken into account in this report.

The comments made on groundwater conditions are based on observations made at the time that site
work was carried out. It should be noted that groundwater levels will vary owing to seasonal, tidal,
weather, or other effects.



