APPENDIX |

TOXICOLOGICAL INPUT PARAMETERS / GAC DERIVATION
WORKSHEETS




CONTAMINANT

RESIDENTIAL WITHOUT PLANT UPTAKE

HCV (mg/kg)
SGV GAC | DERMAL | COMBINED
ASC SGV/IGAC
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 79
Zinc _

Phenols (monohydric) 21900 413000 20797
Cyanide (free) 53 53
Cyanide (total) 53 53

Cyanide (complex) 53 53
Sulphate (water soluble) g/l
S04
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 255 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 283 1.65
Benzo(g,h,i)perylene 20.3 1B8.5
Barium
Beryllium
Vanadium
Nitrate
Sulphate (total)
Organic Matter
TPH C10-C12




CONTAMINANT

RESIDENTIAL WITHOUT PLANT UPTAKE

HCV (mg/kg)
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 0.133
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

ADE - IR prerss X EF X ED
BW x AT

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

IRDERMAL E (‘DA x ASKIN )OL.TDOOE + (DA 2 ASKIN X FD(.fST )[NDOOR

DA — Average Absorbed Contaminant dose per unit area of skin (mg/cm?/day)
Askin — Exposed Skin Area (cm?)
F4ust — Fraction of locally derived soil in indoor dust

BW x AT x HCV
+(AF x ABS x Agqy xFDUST)INDOOR)x EF x EDx10™

C qa=
" (AF x ABS x A 4,)

OUTDOOR
Csoil is equivalent to ASCgermal

The SSAC including the dermal pathway is:

1 1 1
= =
SS4 CTOTAL 554 CSN[FFER AS CCDERMAL




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
AFoutdoor =1mg/cm? - Taken from CLEA Briefing Note 1
AF indoor =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:

~ 11.15%x2190x HCV
PERMAL " ((1x ABS x 544)+(0.06 x ABS x 685x0.75))x120x 6x10™
24418.5 33914583.33 HCV HCV
DERMAL = = =58999.98e ——
((544x 4BS)+(30.825x ABS))x0.00072  574.825 ABS ABS

ASC

ASC




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
Fluorene 0.13 0.04 18,514
Anthracene 0.13 0.3 136,153
Fluoranthene 013 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
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 EC8-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




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:

* 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 gdry weight/cm® CLEA Briefing Note 2
Soil-Water content by 0.15 cm*/cm® CLEA Briefing Note 2
volume (Water filled
porosity)
Soil-Air content by 0.31 cm’/cm® CLEA Briefing Note 2
volume (Air filled
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 im 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) of10.93m.




.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:
erence
CLEA CLR TOX 1 = March

2002

70mg - Lethal Severe gastronmntestional CLEA CLR TOX 1
Dose damage and heamorrhaging,
vomiting and diarrhea, cramps
and cardiac abnormalities
Index Dose is | Skin cancer, thickening the | CLEA CLR TOX 1
0.3ug/kg walls blood vessels
bw/day
Index Dose is | Lung cancer CLEACLR 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.




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;
Data Organisation Reference
Authoritative UK Yes DEFRA CLEACLRTOX 3
Bodies
European Commission N/A
Committees

Other national N/A

organisations

Authoritative : N/a

organisations

A summary of the toxicological properties are presented below;

Description effects Source

Acute Effects Lethal Dose | Hemorrhages in the | CLEACLR TOX 3
25mg/kg bw gastrointestinal tract, odema,
severe liver and kidney

: damage
Ingestionand | TDI,,, 1ug/kg | Damage to the kidneys CLEA CLR TOX 3 -
inhalation chronic | bw/day JECFA
exposure :
Inhalation Toxicity | 1D, Nasal itching, runny nose, | CLEACLR TOX 3
0.001ug/kg nose bleeding, nasal mucosal
bw/day atrophy, bronchitis, pneumonia

and lung cancer

The background exposure data for cadmium is presented below:

: Value : Source
MDlingestion " 16ug/kg bw/day CLEA CLR TOX 3

The empirical relationship between plant uptake and pH of the soil should not be used where the
pH is less than 6.5, and the soil to plant concentration factor should be determined on a site
specific basis.

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:

* The maijority 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



q'IEXAVALENT 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;

Yes DEFRA ~CLEA CLR TOX 4 — March
2002

N/A

N/A

N/A

A summary of the toxicological properties are presented below;

R e R E"'""‘?"p ey [
X i el gl

e e e A ST e ey '..':E HFCH =it
Lethal Dose — | Hemorrhaging in the | CLEA CLR TOX 4
300mg gastrointestinal tract, odema,

severe kidney and liver
damage
TDling 3ug/kg | Affects on gastrointestinal tract | CLEA CLR TOX 4
bw/day (oral ulcer, diarrhea, vomiting,
abdominal pain and
indigestion) and the blood
[Ding Lung cancer CLEACLR TOX 4
0.0013pg/kg
| bw/day

13uglkg bwlday — ~CLEACLRTOX4

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:

* 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

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;
Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 5 — March
Bodies 2002
European Commission N/A
Committees
- Other national N/A
organisations
Authoritative N/A
organisations

A summary of the toxicological properties are presented below;

Description effects Source

Acute Effects Fatal oral | Death CLEACLRTOX5
dose 0.56mg
kg-1 bw

Fatal dermal
dose 100mg

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;

P e Ly |
CLEA CLR TOX 7 — March
2002

Dame to major organs; CLEA C CLRTOX 7
| particularly the lungs
| TDling 0.3pg/kg | Damage to the kidneys CLEACLRTOX7

| bw/day

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

_ : B Sotcea i B

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

collapse, renal failure.

b TDling 0.3pg/kg | Damage to the kidneys CLEACLRTOX 7
bw/day
IDing  0.3pg/kg CLEACLRTOX 7
bw/day

The background exposure data for inorganic mercury is presented below:

~ 25ugkgbwiday | CLEACLRTOXT o

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;
Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 8 — March
Bodies 2002
European Commission N/A
Committees
Other national N/A
organisations
Authoritative N/A
organisations
A summary of the toxicological properties for nickel is presented below:
Description effects Source
Acute Effects Lethal Dose — | Headache, nausea, vomiting, | CLEA CLR TOX 8
. 382mg/m® insomnia,  imitability  and
e pulmonary lesions
Ingestion chronic | TDl;,; 5pg/kg | Damage to the kidneys CLEACLRTOX 8
exposure bw/day
Inhalation Toxicity | TDli.» / |Dyg | Reduction body weight CLEACLRTOX 8
0.006pg/kg
bw/day
The background exposure data for nickel is presented below:
_ : Value ‘ Source
MDlingestion _ 160ug/kg bw/day CLEACLRTOX 8
MDlinhatation 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:

» The maijority 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;
: T M | Organisation | = Reference
DEFRA CLEA CLR TOX 10 — March
2002
A summary of the toxicological properties for selenium is presented below;

Lethal dose | Fever, dermatitis, anorexia and | CLEA CLR TOX 8
250mg death
TDling Sug/kg | Damage to the kidneys CLEACLRTOXS8

bw/day
TDlion / IDing | Reduction body weight

0.006pg/kg
| bw/day

CLEACLR TOX 8

13ug/kg bw/day CLEA CLR TOX 10

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

L]
e Activities such as vehicle movements increase dust generation
* The contamination itself is in a dry and/or dusty form




NAPHTHALENE

Structure naphthalene

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

summarised below;

35 3 Data | Organisation Reference :
Authoritative UK Yes DEFRA CLEA CLR TOX 20 — April
Bodies 2002
European N/A
Commission
Committees -
Other national N/A
organisations
Authoritative N/A
organisations

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

| Description effects | Source

Acute LD In humans, the deliberate ingestion of naphthalene | CLEA CLR
Effects | 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,
2003; IPCS, 1998).

Ingestion | 20ug/kg | Oral toxicity was moderate in mice (LD50 400 to 700 CLEA CLR
chronic | bw/day | mg kg—1 bw (milligrams per kilogram body weight)) TOX 20
exposure 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

mg/kg
bw/day

Individuals living in houses where large numbers
mothballs were

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).

CLEA
TOX 20

CLR

e ackround exposure data for naphthalene is presented below:

“7ugkgbwiday | CLEACLR TOX 20
2.8ug/kg bw/day 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:

TS LE

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

Structure benzo(a)pyrene

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

summarized below;

Data Organisation ___Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 2 — April
Bodies 2002
European j N/A
Commission
Committees
Other national N/A
organisations
Authoritative N/A
organisations

A summary of the toxicological properties for benzo(a)pyrene is presented below;

- ; Description effects Source
Acute Effects Lethal dose | Death CLEACLRTOX 2
| for mice
- 1,600mg
Ingestion chronic | ID;,; 0.02ug/kg | Dermatitis, breathing | CLEA CLR TOX 2
exposure bw/day problems, chest pains, skin

and lung cancer, depressed
immune system

Chronic IDinn  7ng/kg | Lung cancer CLEACLRTOX 2
~Inhalation | bw/day
Toxicity '
Chronic Dermal | N/A Skin cancer CLEACLR TOX 2
Toxicity '

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

The ingestion Index Dose is based on WHO guidelines 0.7pg/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?®,




l Lo 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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% of mice with gastric tumors
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mg BaP per g of food

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

Property Value Source
Kow (octanollwator partltlon = 1258925 | water per | BP RISC V4.03
~ coefficient) 1) octanol DATABASE
Koc (orga_nlc carbon-water partition 1000000 cm*/g BP RISC V4.03
i coofﬂclent) i DATABASE
. Ay ; 0.0000463 BP RISC V4.03
: Dlmenslonloss Honry's constant e DATABASE
. 9x10° m?s BP RISC V4.03
Dlﬂuslon coofl‘lclont In wator DATABASE
g e g ) 4.3x10° m*/s BP RISC v4.03
e lefuslon coofﬂclent In soll alr LN DATABASE
S I~ =2 252.3 BP RISC Vv4.03
S llohoular wojght DATABASE
*‘“ﬁ ; A 5.5x10” mmHg BP RISC V4.03
suurmd vapor pr-ssuro DATABASE




PHENOL .

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

below;
Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 9 — April
Bodies 2002
European N/A
Commission .
Committees
Other national N/A
organisations
Authoritative N/A
organisations

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

Description effects Source
Acute Effects LD 140mg/kg | Nercosis, cardiovascular | CLEACLR TOX 9
bw effects, cardiovascular effects,
metabolic acidosis and
cyanosis
Ingestion chronic | TDIj,;=0.7mg/kg | Mouth sores, diarrhea and | CLEACLR TOX9
exposure bw/day dark urine
The physical properties of phenol used in the derivation of the SGV are presented below: .
Property Value Source
Log Kow (octanol/water 1.47 CLEA SGV 8
partition coefficient)
- Log Koc (organic 1.46 cm’/g CLEASGV 8
carbon-water partition
____coefficient)
Dimensionless Henry's 3.97x10" atm.m.mol” CLEASGV 8
- constant
Diffusion coefficient in 9.1x10"°m?/s CLEASGV 8
water
Diffusion coefficient in 8.2x10°m’/s CLEASGV 8
soil air




48 Pa

CLEA SGV 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;

[ Dam | Organsaion |

IRIS

www.epa.gov/iris

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

.ras 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, 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


http://www.epa.gov/iris

The physical properties of fluorene used in the derivation of GAC'’s are presented below: .
Property Value Source
Kow (octanol/water 15848 | water per | octanol BP RISC V4.03 DATABASE
_partition coefficient)
Koc (organic carbon- 14000 cm®/g BP RISC V4.03 DATABASE
water partition
coefficient)
Dimensionless Henry's 0.0261 BP RISC V4.03 DATABASE
constant
Diffusion coefficient in 7.9x10°m?/s BP RISC V4.03 DATABASE
water
Diffusion coefficient in 3.6x10”m’/s BP RISC V4.03 DATABASE
. soil air
Saturated Vapor 0.0084 mmHg BP RISC V4.03 DATABASE
Pressure .
Molecular Weight 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;

Data Organisation Reference
Authoritative UK No
Bodies |
European No
Commission
Committees
Other national Yes IRIS www.epa.gov/iris
organisations .
Authoritative N/A
___organisations

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

.I'he USEPA have a low confidence in the RfD (TDI).

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

BENslne s > SRR < o P 'S OMPBREF Sk ¢
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;

R el e el e
i | MiTygdallisallo

IRIS

www.epa.gov/iris

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, M for the fice Solid Waste, Washington, DC.



http://www.epa.gov/iris

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:

Property Value Source
Kow (octanol/water | 125892 | water per | octanol BP RISC V4.03 DATABASE
partition coefficient)
Koc (organic carbon- 110000 cm™/g BP RISC V4.03 DATABASE
water partition
coefficient) -
Dimensionless Henry's 0.00066 BP RISC V4.03 DATABASE
constant
Diffusion coefficientin 6.4x10"° m*/s BP RISC V4.03 DATABASE
water
Diffusion coefficient in 3.0x10°m?/s BP RISC V4.03 DATABASE
soil air -
Saturated Vapour 1.2x10“’mmHg BP RISC V4.03 DATABASE
Pressure
Molecular Weight 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;
: Data Organisation ____Reference
Authoritative UK No
Bodies |
European Commission | No
Other national Yes IRIS www.epa.gov/iris
Authoritative N/A
organisations |

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.govliris

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:

125802 | water per loctanol | 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(AJANTHRACENE

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 benza(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,I)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;

Data | Organisation |  Reference
Yes DEFRA CLEACLR 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:




Property Value : Source
Kow (octanol/water 125.89254 BP RISC V4.03 DATABASE
partition coefficient)
Koc (organic carbon- 59 BP RISC V4.03 DATABASE
water partition
coefficient)
Dimensionless Henry's 0.228 BP RISC V4.03 DATABASE
constant
Diffusion coefficient in 9.8x10"° BP RISC V4.03 DATABASE
water
Diffusion coefficient in 8.8x10° BP RISC V4.03 DATABASE
soil air
Saturated Vapor 95 BP RISC V4.03 DATABASE
Pressure
___Molecular Weight 78 BP RISC V4.03 DATABASE

AROMATIC EC7-EC8 (TOLUENE)

The data collated from literature review of the toxicological properties of the Aromatic EC7-EC8
(toluene) fraction are summarized below;

Data Organisation Reference
Authoritative UK Yes DEFRA CLEACLR TOX 14
' Bodies
European No
Commission
Committees :
Other national No
organisations
Authoritative N/A
‘organisations

The oral tolerable daily intake for toluene is 200ug/kg bw/day and the inhalation tolerable daily

intake is 74ug/kg bw/day.

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;




Yes TPHCWG

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.

o 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

1x10” 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;

Data Organisation Reference
Authoritative UK No
Bodies
European No
Commission
Committees
Other national Yes TPHCWG
organisations
Authoritative N/A
organisations
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 prdperties the aromatic EC10-EC12 fractions used in the derivation of GAC’s are

presented below:

Property Value Source
Kow (octanoliwater 3162.2777 BP RISC V4.03 DATABASE .
partition coefficient)
~ Koc (organic carbon- : 2500 BP RISC V4.03 DATABASE
~ water partition i
coefficient)
Dimensionlas Hanry‘t 0.14 BP RISC v4.03 DATABASE
- constant
Diffusion ooe‘fﬂelentln ! 1X10° BP RISC V4.03 DATABASE
water :
mmm 1 1X10™ BP RISC V4.03 DATABASE
Saturated Vapour S 0.48 BP RISC V4.03 DATABASE
Pressure S gy
Molecular Weight 130 BP RISC V4.03 DATABASE




‘ROMATIC EC12-EC16

The data collated from literature review of the toxicological properties of the aromatic EC12-EC16
fraction are summarized below;

TPHCWG

N/A

e 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:
E VOSSR SR - Source R

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;

Data Organisation Reference
Authoritative UK No
Bodies
European No
Commission
Committees
Other national Yes TPHCWG
organisations
Authoritative N/A
organisations

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:

Property Value i Source
Kow (octanol/water 50118.723 BP RISC V4.03 DATABASE
partition coefficient)
Koc (organic carbon- 16000 BP RISC V4.03 DATABASE
‘water partition
coefficient)
Dimensionless Henry's 0.013 BP RISC V4.03 DATABASE
constant
Diffusion coefficient in 1x10® BP RISC V4.03 DATABASE
water
Diffusion coefficient in 1x10™ BP RISC V4.03 DATABASE
soil air
~ Saturated Vapour 5.8x10° BP RISC V4.03 DATABASE
Pressure
Molecular Weight 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:




Yes TPHCWG

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%

‘f the tolerable daily intakes.

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

presented below:

i e BRER RGOt e iGource . - o
1258925.4 BP RISC V4.03 DATABASE
130000 BP RISC V4.03 DATABASE
6.8X10™ BP RISC V4.03 DATABASE
1x10° BP RISC V4.03 DATABASE
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;

Data Organisation Reference
Authoritative UK No
Bodies

European No
Commission
Committees

Other national Yes TPHCWG

organisations

Authoritative N/A
organisations

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:

Property __ Value Source
Kow (octanol/water ‘ 1995.2623 BP RISC V4.03 DATABASE
partition coefficient)
Koc (m'ganic alrbml- 790 BP RISC V4.03 DATABASE
water partition
coefficient)
Dimensionless Henry's 34 BP RISC V4.03 DATABASE
Diffusion coefficient in 1x10° BP RISC V4.03 DATABASE
water
Diffusion coefficientin 1x10° BP RISC V4.03 DATABASE
soil air
Saturathapnur_ 270 BP RISC V4.03 DATABASE
Pressure ;
Molecular Weight 81 BP RISC V4.03 DATABASE




=‘LII"HATI(: EC6-EC8

The data collated from literature review of the toxicological properties of the aliphatic EC6-EC8
fraction are summarized below;

Data | Organisation |  Reference
No

No

Yes TPHCWG

N/A

The ingestion tolerable daily intake for the aliphatic EC6-ECB8 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
1x107* 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;

Data Organisation Reference
Authoritative UK No
Bodies
European No
Commission
Committees
Other national Yes TPHCWG
organisations
Authoritative N/A
organisations

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:

Proparty Value Source
Kow(octmollwahr v 63095.734 BP RISC V4.03 DATABASE
~ partition coefficient) .
Kocmalﬂcclrbon- 32000 BP RISC V4.03 DATABASE
water partition
‘Dlm.nsionle_ss Ws ; 82 BP RISC V4.03 DATABASE
Dlﬁusloncoofﬁclmt in | 1x107 BP RISC V4.03 DATABASE
; - water
~ Diffusion coefficientin 1x10° BP RISC V4.03 DATABASE
’ 33 .D“_ai"; -.‘"-"‘.7 4+
Satuuthapour A% 48 BP RISC V4.03 DATABASE
Pressure -
umw ST 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;

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
1x10° 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;

Data Organisation Reference
Authoritative UK No
Bodies
European No
Commission
Committees
Other national Yes TPHCWG
organisations
Authoritative N/A
organisations

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:

Property Value Source
Kow (ochﬁbllwahr 6309573.4 BP RISC V4.03 DATABASE
_partition coefficient)
- Koc (organic carbon- 5X10° BP RISC V4.03 DATABASE
water partition
coefficient)
Dimensionless Henry's 540 BP RISC V4.03 DATABASE
; constant o)
Diffusion coefficientin 1x10”° BP RISC V4.03 DATABASE
Diffusion coefficientin 1x10° BP RISC V4.03 DATABASE
solbalits =i
Saturated Vapour 0.036 BP RISC V4.03 DATABASE
Pressure i
Molecular Weight | 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;

e i e ot s SEAMEE J5IMET e =~
sation | = Reference

TPHCWG

N/A

.T he 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°° BP RISC V4.03 DATABASE
1X10° BP RISC V4.03 DATABASE
6400 BP RISC V4.03 DATABASE
1x10” BP RISC V4.03 DATABASE
1x10° BP RISC V4.03 DATABASE
5.8X10™ 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;
Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 20 - April
Bodies 2002
European N/A
Commission
Committees
Other national N/A
organisations
Authoritative N/A
organisations

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:

Property Value Source
Kow (octanol/water ! 1995.2623 BP RISC V4.03 DATABASE
partition coefficient)
Koc (organic carbon- 240 BP RISC V4.03 DATABASE
water partition
coefficient) :
Dimensionless Henry's | 0.29 BP RISC V4.03 DATABASE
Diffusion coefficientin 8.5x107"" BP RISC V4.03 DATABASE
Diffusion coolﬂeiﬂl_tin ‘ 7.210° BP RISC V4.03 DATABASE
___Molecular weight 106.2 BP RISC V4.03 DATABASE
Saturated vapour 8.8 BP RISC V4.03 DATABASE
pressure




SNIFFER Method - Organics SN'F—FEB Version 1.02

SNIFFER Method - Organics

Project Ref: GAC Run No: 1
1 This worksheel may be used for organic contaminants
2 This worksheet has been completed by M— on 08772006
and has been checked by mm on m
3 reltes —MGhMCECSECS | kundst _Residenisl Wibou PianiUpiake St
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
4o aihe butance o on reand subsince? (Yo ) =R
s insert the relevant health criterion for ingestion [_SO0ER00 _Jmg per kg body weight per day

For a non threshold subsiance the relevant heaith crilerion is the index Dose (D).
For threshold substances the relevant health criterion is the Tolerable Daily

Intake (TDI).
Land Use
6a The Tabie below lists the default durations and aging limes, used in the method for standard land uses.
Please insart Y 10 indicate your choice of land use and of the default
Land Use | E: duration 1 Avaraging tima (days)
Residential with plant uplake 0-6 l 21%0 I
| Residential without plant uplahe 0-6 l Y 2190 l Y
Alotments 06 I 2190 [
Commercial/industrial 16-50 I 15695 |

LOMO1 April 2003 Page 1 of 10




SNIFFER Method - Organics

Background Exposure for Ingestion

Ta Insert Mean Daily intake (MDI) from non-soll sources
(I the is a non b Insert zero )

Is the MDI equal to or greater than B0% of the TDI or is the MDI unkown? (Y or N}

Ba Because the MDI for children is lower than that for aduits, the MO will need 1o be correcied by a Childhood Faclor (CF)
which depends on exposure duralion. inserl the appropriale faclor hare:

Receptor Body Weight
Ba Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

Reference Intake for Ingestion

10a For non threshokd the Ref Intake (RI) for the ingestion pathway is calculated
using the formula: Rl =ID

For threshold the Refe Intake (R) for ingestion pathways is calculated
using the formula: Rl yge=(TDH(MDU70x46 4)xCFYTABW)"

Note - The background component is in line with the approach in CLR 9, namely that the
is corrected adult
or where the background exposure (MDI) is greater than or equal to 80%

of the TDI, or the MDI is unknown, tha Reference Intake (RI) for ingestion pathways is calculaled
using the formula: Ri,.=0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b Is the sub: anon (Yor N)

5b Insert the relevant health crilerion for inhalation
For a non threshokd substance the relevant health criterion is the (indicative) Index Dose (ID).
For threshold substances the relevant health crilerion is the Tolerable Daily
Intake (TDI).

LQOMO1 April 2003

SNIFFER

— T

[ odes ]

ST tody weight

—

[ Img per kg body weight per day
[ o o ooty wous g iy

e Ima per kg body weight per day

==
38500 ____Jma per kg body weight per day

Version 1.02

Page 2 0f 10



SNIFFER Method - Organics

SNIFFER Yewin

-l B A
O MR A

Land Use
85 The Table beiow lsts the defaul exposus and averaging limes, used in the level 1 mathodology for standard land Uses.

Please insert Y o indicate your choics of land use and of the default
Land Uss Surstion I Averaging time (days] e

Residential with plant uptake 06 I 2190 l

Residential without plant uptake 06 | = 2190 I ¥
Alowments 08 I 2160 l

‘Commercialindusirial 16-50 I 156085 I

Background Exposure for inhalation

7b insart Mean Dally intake (MDI) from non-soll sources | —— T
(if the is a non insert zero )
Is the MDI equal 10 or grealer than 80% of the TDI or is the MDI unknown? (Y or N) B

8 Bacause the MDI for children is lower than that for aduits, the MDI will need to be commecied by a Childhood Facior (CF)
which depends on exposure duration. inser the appropriate facior here:

Receptor Body Weight

o bty v

Page 3 of 10



SMIFFER Method - Organics SNIFFER Version 1.02

Reference Intake for Inhalation

106 For non the R Intake (Rl) for the inhalation pathway Is
calculated using the formula: Rl =D

b {Rl) for ingestion pathways is calculated
u-m the formula: Rl,,,_.-(TDHMWM lbcCF)"l'ABwr

Nnu mwm-mhmmwhmo namely thal the

Fwwmmuwmwtml is greater than
or equal io 80% of the TDI the Relerence Intake (R) for inhalation pathways is
calculated using the formula: Ri,,=0.2TDI

Pathway Check

1" Tmmlm-lnhmsnMwmwmuwmmmmmmmu-m
0 axisl a8 vapour mok a8 d 1o being d d in waler, as expressed in Henry's Law constan.

Is the dimensioniess Henry's constant H' greater than or equal 1o 1077 (Yor N)
If the answer is Y, indude vapour inhalation pathways. ¥ it is N, do not. | == e

Intake via Soil and Dust Ingestion

12 Select a value lor SE| 4., from this table, depending on your choice of land use

13 Is site specific data on the aity of the
in s0d avallable? (Y of N)

¥ Y inser the representalive fraction here (default=1)

The amended SE| ., = SEly, " bloaccessibility fraction

14 The nominal assessment sub criterion for intake via soll and dust ingestion is calculated
using the formuia: ASC sy = Rige/SEl ey

O gEES
mg per waighl per day per

weight per day

LOMO1 April 2003 Page 4 of 10



SNIFFER Method - Organics SNIFF’ER Version 1.02

R
UL R S AR

Intake via Consumption of Homegrown Vegetables

15 This pathway only applies |0 wo land uses: residential with plant uplake and alloiments. For other land uses go directly to question 25
Select the basis for the Concentration Facior from 16 or 17 below. Select gna option only

18 Are measured sils specific Concentration Factors for leafy and root

o o f s ek (10 B
Measured Concentration Facior for lealy vegelables C———————Jvo per o (dry or fresh)* weight plant per ug per g dry weight soi

Measured Concentration Facior for root vegetables mwn(mmmrmuwwwwnwmm

17 Where measured site specific Conceniration Faclors are not the f can be used lo calculale C.
Faclors for leafy and rool vegetable uptake of organics using the Briggs and Ryan approach.

To use the formulae for plant uptake of org: the fk data are required:
& representalive vakie for i, (octanolwater partition coefficient) E‘wrm

& representative value of & (sol density) [ —_Joovweihtpercm®
& representative value of K ., (organic carbx er partition coefficient): m‘wgmmm

& representaiive value of | . (fraction of organic carbon in soll): mqu.ﬂ
a representative value of § (soi-waler conient by volume) m’pﬂm'
For lealy vegetables CFaugy ™= (0.784%10 7 00w TOF2 o 0 Bioghom-25, 1) g o WM el ))

Note - If the soll comection factor (#{0+$K, 1)) is greater
1 a default value of 1 ia used.

For rool vegelables CF (107 77001500 B2 )44 0441l ))'0.01

18 For calculation of the SE| . the units for CF ., and CF ., musi be ug per g fresh weight plant over ug per g dry weight soll
I may be necessary 1o use a dry weigh! conversion facior when using measured CF values.

Is a dry weight conversion required? (Y or N) m

SElg= _w.: E-04__ kg 50l per kg body weight per day

20 The nominal assessment sub criterion for intake via consumption of

g s using the formula’ ASC g = R ./SEl.
mg per kg body weight per day soll per kg body
weight per day
LQMO1 April 2003 Page 5 of 10




SNIFFER Method - Organica SNIFFER Version 1.02

Intake via Ingestion of Soil Attached to Vegetables
21 This palhway only apphes o iwo land uses: residential with plant uplake and sllotmenis. For other land uses go directly lo paragraph 25,

22 Selecl & value for SE1 ., from this table, depending on your choice of land use

Land Use SE1,.n. (kg 501 por kg body weight per day)
Residential with plani uptake P e TR T SEl.....'mcp-rmm-v-wwm
— e
21 I sile specific data on the y of the

in soll svadable? (Y or N)
Insert the representalive raction here (default=1)
The amanded SEl,pu ™ SElpu * bicaccessbiity raction

24 Tha nominal assessment sub criterion for inlake via indirect sod ingestion
using the fomuls: ASC ey ™ Rl SElupes

mg per kg body weight per day soll per kg

weight per day

Intake via Inhalation of Outdoor Air

25 This pathway only spplies 10 substances with H' greater than or equal 1o 10°
To use the formulse for inhalation of ouldoor air, the fall 0 site arm req;

Source zone width paraliel 10 wind direction W= metres
Depih 1o subsurface contamination d;= res

Soll organic malter conlent

Maass fraction of organic carbon in sol
Air filed porosity

‘Water fled porosity

Total porosity

Buik soil density

Source Area

Contaminant

Organic carbon/water parition coefficient
Dumensionless Henry's constant
Diffusion coefficien| in water
Diffusion coefficient in sol ar
Al i soll

Water in sod

Adr lerm

Waler lerm

Efective diffusion cosfficient
Molecular weight
Saturaled vapour pressure

Pathway parameters
Diution ratio DR=| m unitiess
Temperature Temp=| 4 C+273= [ =
Ambient air veloclly in the mixing zone (delaull from CLEA is 3 m per s) V"] 3 m per s

LOMOY Aprd 2003 Poge Sat'1)
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e
AL R 3 A

Receptor characteristics
Time-averaged body height T
s ™ TR s s
26 Contaminant Volatilisation Factor (CVF)
v~ e ot e
27 Tima-Averaged Alr intake Outdoors
Landuse
with plant uptake Insert the appropriste TAAL,,, herel ~727E:02 | a per (kg body weight per day)
without plant uptake
28 Soll equivalent ntske
Calculate the 3ol equivalent intake for of outdoor air [ EZSREE0ET o w0t per (kg body weight per day)

using the formula: SE1 s, = TAAl, x CVF x 1000

Caiculate the nominal assessment sub-crileria for intake via outdoor air
using the formula: ASC .., = RL./SEi...

per
weight per day

Version 1.02
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B b )

Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway gnly applies 1o with dim Henry's squal to of greater than 10 and 1o the following land-use scenanos:
Residential with plant uptake, Residential without plant uptake, Commercialindusirial
31 Time-avernged alr intake iIndoors
. TAAL,, m3 air per (kg body weight

per doy)

£
e

tial with plant uplake
withoul plan! uptake
Vindustrial

32 Soll Factor
Soil Faclor is calculated using the formula SF=K ., x [./H'

33 Soll vapour partition cosfficient
The soll vapour partition cosfficient (SVPC) is

34 The soil equivalent intakes for inhalation of indoor air is calculated
using the formula: SE,,, = (TAAL,, x 1000 x SVPCYDR

35 The nominal assessmaent sub criterion for intake via indoor air is calculated
using the formula: ASC,,, = Ri,/SEL,,

mg per kg sod

g per kg body weight per day

Saturaled vapour concentration is calculaled using the formula

Cou ™ (SalVP x MW x 10"){760mmHg x R x Temp) “123044E¥08° mm Hg g per mol

37 Equilibrium contaminant concentration in soil vapour
Equilibrium contaminant concentration in soil vapour
s calculated using the formula C,, = ASC,,, x SVPC

iy

38 8 d vapour pared o the eq:
contaminant concentration in soll vapour: C .,/ C.y Co/Con ™[ S BARSHEDE = Kmg per | akr) per (mm Hg.g per mol)

¥ the ratio is greated than 1, Lavel 1 risk assessment is nol appropriste. it should be noled for further
siie-apecific risk assessment that a C ,/C,, ratio greater than 1 may indicate the presence of & free producl.

LOMO1 April 2003 Page 8 ol 10




SNIFFER Method - Organics
SNIFFER
o
R i LA S0
she specific criteria (SSAC) for substances
with dim Henry's greater than or equal to 107
soll ingestion pathway VASC o= =
homegr 0 pathway 1UASC = -
ingestion of sol o VIASCrares™ -
inhalation of outdoor air VASCou= =
Inhalation of indoor air 1ASC,= ¥

Tha integrated Site Specific Assessment Criterion (SSAC)
49 For the residential with plant uptake land use the SSAC ., =

40 For the aliotments land use the SSAC , =
41 For the residential without plant uptaks land use the SSAC . =

For the commercialindusirial land use the SSAC .=

Q TMchd1SinSpadﬂcAmClilxionM 4.07291 |mg per kg soil

L d site specific criteria for substances

with Henry's less than 107

5ol ingestion pathway 1IASC gog™ L lxgwilpermg
- Qr g P . ¥ 'm- 32

Ingestion of soll attached 1o bl VASC pua™

The integrated Sits Specific Assessment Criterion

43 For the residential with piant uptake land use the SSAC ., =
For the allotments land use the SSAC,, =
For the residential withou! plant uptake land use the SSAC . =

For the commercialindusirial land use the SSAC .=

The Level 1 Site Specific Assessment Criterion for Al |mg per kg soil

Version 1.02
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Risk Evaluation

44 Justify your use of the defaults on the worksheel and ch rise the risk jated with the site.
Include the following’
Justification or N}
. Choice of Relevant Health Criteria value Eﬁ&]
il She use (curent and intended| on ielity
with land use selecied b
. Criical Recepior Y
. Paitways (inchuding b W used) Y
v. Soil Parsmeters, e.9. pH ’
© SNIFFER 2003
Al nghis resarvad.  You will not modily, reverss compds of L this
The views this documant are nol those of SNIFFER or the Project Stearing Geoup. ila mambans. servanis or agants accspt no labilty whaltsosver (or any loss or damage arising rom the interprataion or uss of e INONMagon, Of relance POn views contaned hemn.
o ia e hal the wil provide arry pariculer faciiies of lunclions. The user must snsurs hal the their nesds solety for the uss of the The user is entirely for the. of sy use of the and o warranty s
provided about the Kineas fr pumposs or of any part of the

Page 10 of 10
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L SNIFFER V'
SNIFFER Method - Organics
Project Ref: GAC Run No: 1

1 This workshest may be used for organic contaminants
2 This worksheel has been compisted by Paul Brow on 08/07/2008

and has been chechked by mg on wﬂ
3knbis e iNissrreecs.  tunda CBesidemiel Wabou Pt Uptaie SR

INGESTION PATHWAYS

Toxicology for Ingestion Pathways

4 e mence  on trashold sbetane? (Yor M o
Sa Insert the relevant health criterion for ingestion [E0ET00__ g per kg body weight per day

For & non threshold substance the relevant health criterion is the Index Dose (ID).
For threshold subslances the relevant health crilerion is the Tolerable Daily

intake (TDI).
Land Use
6a The Table beiow lists the default exp and averaging times, used in the method for standard land uses.
Pleass insert Y |0 indicate your choice of land use and of the default v
Land Use Exposure duration (years] I Averaging time (days]
Residential with plant uptake 06 I 2190 |
Residential without plant uplake 06 ] Y 2190 I ¥
Alioiments 06 ! 2190 I
Commercialindustrial 16-50 ! 15608 I

Page 10of 10




SNIFFER Method - Organics

Background Exposure for Ingestion

Ta Insert Mean Dally intake (MDI) from non-soll sources
(if the is a non by insert zero )

Is the MDI equal 10 or greater than BO% of tha TDI or is the MDI unkown? (Y or N)

8a Because the MDI for children is lower than that for adults, the MDI will need 1o be commecied by a Childhood Facior (CF)

which depends on exposure duration. inser the appropriale laclor here:

‘w‘gﬁm}_

1650

Receptor Body Weight

fia Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

- g
(]
1650

Reference Intake for Ingestion

10a For non threshold substances the Reference Intake (RI) for the ingestion pathway is calculated
using the formula: Rl g =ID

For threshold substances the Reference Intake (RI) for ingestion pathways is calculaled
using the formula. Rlge=(TDH(MDUT0x48 4CFYTABW]"

Note - The background component is in line with the approach in CLR 9, namwly that the
MO is cormecied by the relevant adull y

For threshold substances where the background exposure (MDI) is greater than or equal to 80%
of the TD1, or the MDI is unknown, the Reference intake (RI) for ingestion pathways is calculated
using the formula: Rl =0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b Is the sub @ non threshold sub (Yor N)

5b insert the relevant health criterion for inhalation
For a non threshold subsiance the relevani health criterion is the (indicalive) Index Dosa (D).
For threshokd substances the relevani health criterion is the Tolerable Daily
Intake (TOI).

LOMOT April 2003

SNIFFER
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mg per kg body weight per day

Version 1.02
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SNIFFER Method - Organics

Land Use

Vot st Y o dlats oo e of e o s o b b s,
Land Use Exposurs duration (years) 1 Averagingtime(days) |
Residential wih plan upiake [ | 2190 [
Residential without plant uptake 06 [ Y 2190 l"' -
Alotments 06 !_ ; 2180 l ”
Commercialindustrial 1650 | 15605 [ ¥

Background Exposure for inhalation

7b Insert Mean Daly intake (MDI) from non-sofl sources.
(W tha is a non threshold subs insert 280 )

Is the MDI equal 1o or greater than 80% of the TDi or is the MDI unknown? (Y or N)

b Because the MD for chikdren is lower than that for adults, the MDI will nesd o be comecied by a Childhood Facior (CF)
which on duration Inser! he appropriate facior here

Receptor Body Weight

b Insert the Time-Averaged (Temale) Body Weight (TABW) depending on the chosen exposure duration

o body weoht

SNIFFER Vo'

WA 0 e
i o 8
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SNIFFER Mathod - Organics

Reference Intake for Inhalation

10b For non the R Intake (R1) for the inhalation pathway is

calculated using the formula; Rl ,u=ID mwnmmum

For thrashold substances the Reference Intake (RI) for ingestion pathways is calculated
using the formuls: Rl =(TDH (MOUT0x46 4 xCFYTABW]*

Eunn mwmtunnmmwmma namely that the mwhybndenmwdlr
MO i
GMMMNWW(WI} In greater than

or squal 1o B0% of the TDI the Ralerence Intake (RI) for inhalation pathways is
calculated using the formula; Ri.,=0.2TDI

[ 1053 " Jmg per kg body weight per day

Pathway Check

1" Tmumlmhmhsnmwcmwmnmmmmmmmd.m
o exis! as vapour as d to being dssolved in water, as expressed in Henry's Law constanl.

Is the dimensioniess Henny's constant H' grealer than or equal fo 107 (Yor N)
¥ the answer is Y, incude vapour inhalation pathways. If it ks N, do not. =]

Intake via Soil and Dust Ingestion

LOMO1 Aprl 2003

12 Select & value for SE| 4, from this lable, depending on your choice of land use

13 Is site specific data on the b ibility of the
in 50 avadlable? (Y or N)

WY insert the representative fraction here (default=1)

The amended SEl,,, = SEl,,, * bioaccessibillty fraction

14 The nominal assessment sub criterion for intake via soll and dus! ingestion is calculated

sing the formula;: ASC ey = Rlugue/SEl g

weight per day

SNIFFER

WO & b iy A
A P A L. 84 A D

Varsion 1.02
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SNIFFER Method - Organics §_N_E‘:_ER Version 1.02

TORAL 1A (R L )
Intake via Consumption of Homegrown Vegetables
15 This pathway only applies 10 lwo land uses: residential with plant uptake and allotments. For other land uses go directly 1o question 25
Select the basis for the Concentration Faclor from 18 or 17 below. Seleci gne option only
16 Are sitn specific C Faclors for lealy and root
plant uplake of organics avalable? (Yor N) SR
M d C Factor for leaty | Jus per g (dry or fresh)® weight plant per ug per g dry weight soil
Measured Conceniration Factor for rool vegelables :uwn(hwmrMMwwwnmmﬂ

17 Where measured site specific Concentration Faciors are not available the lollowing formulae can be used o calculate Concentration
Faciors for lealy and rool vegetable uptake of organics using the Briggs and Ryan approach

To use the formulae lor plani uptake of organics the following dala are ired

# ropresentative value for K ., pariition ) -n-wwcuml
& representative vaiue of § (soll density) 58 Jedvweightperem?’
& raprassniative value of K . (organic carbon-water partition coefficlent): ‘wnﬁv—lw
& representative value of [ . (fraction of organic carbon in sol): oc,.,.,g.ﬁ
 representative valus of 0 (sol-waler conlent by volume) 55 Jemperem’

For leaty vegetabies CFiougy = (0.784°100 O Mowtoms? T2 8y f ingiion-20800.82)" (M O+ L))

CFiuu,"[DZ282290657] U0 Per 0 fresh weight piant per ug per g dry weight sod

- Note - If the soll comection factor | MB+#K,.[,.)) is greater
For root vegetables CF u™{ 107 771 200 go)( W8+ 1,.))"0.01 1 & delaull value of 1 is used

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

18 For caiculation of the SEI, the units for CF _, and CF ., must be ug per g fresh weigh! plant over ug per g dry weight soll.
I may be necessary 1o use a dry weigh! conversion facior when using measured CF values.

1s 2 dry weight comversion required? (Y or N) ]

Calculation of SE|
Tha Time A d

Residential with plant uptake
Aliotments

20 The nominal assessmenl sub criterion for inlake via consumption of
homegrown vegelables is caiculaied using the formula: ASC o = Rl,gu./SElL,

kg sofl per kg body
weight per day

LOMO1 Apeil 2003 Page 5ol 10
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Intake via Ingestion of Soil Attached to Vegetables

21 This pathway only applies 10 Iwo land uses residential with plant uptake and allotments For other land uses go directly lo paragraph 25

22 Select & vaiue for SE1 ., from this lable, depending on your choice of land use

Tand Use SElsee (g 20 por kg body weight par day)
Residential with plant uptake SEI..---dwkqbodynwp-m
allotments
23 Is site specific data on the of the
ok st o e et
Insert the representative raction here (defauli=1) E

Tha amended SEl, ge ® SEl,ue * bloaccessibility fraction [238-08 g sod per kg body weight per day

24 The nominal assessment sub criterion for intake via indirec soll ingestion
Using the lommul ASC e ® Rlugee/SE bunes

g per kg body per day Pec kg body

weight per day

Intake via Inhalation of Outdoor Air

25 This pathway only apples 10 substances with H' greater than or squal to 10~
To use the lormulse for inhalation of outdoor air, the following sile paramelers are required

Source zona width parallel 1o wind direction W= melres
Depih 1o subsurface contamnation 4,

Source Area

Soll organic malier conlent 1
Mass fraction of organic carbon in sod fa™] 1
Air fbed porosty O’ o3
Waler fled porostty ey 015
Total porosity
Budk soil density soll per | sol

Hi

Organic carbon/waler partition coeficien!
Dimensioniess Henry's constant
Diffusion coeffickent in waler
Diffusion coefficient in soll air
Air in soil

Water in soll

Alr mem

Waler lerm

Eflective diffusion cosficient
Molecular weight

Saturaied vapour pressure

Pathway parameters

Dilution ratio
Temperature
Ambient air velocity in the mixing zone (defaull from CLEA is 3 m per s) Vol ; m per s

Version 102

Page 6 of 10




SNIFFER Method - Organics SNIFFER Verslon 1.02
L.
Recaptor characteristics
Time-averaged body height
Height of mixing zone

26 Contaminant Volstillsation Factor (CVF)

27 Time-Averaged Alr intaks Outdoors

Landuse
with planl uptake
withoul plant uptake
28 Soil equivalent intake
Calculais the soll equivalent intake for inhalation of ouldoor air FE03 ]+ 308 per (kg body wemht per day)
using the formula: SEl,, = TAAL,., x CVF x 1000
29 Nominal Asssssment Sub Criterion

Caicutate the nominal assessment sub-criteria for intake via ouldoor air
using the formula: ASC .., = RL/SEl..,

mg per kg body weight per day

Page 70l 10
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SN'F _R Version 1.02

Intake via Inhalation of Indoor Air

30 Indoor inhalstion of vapour

This pathway only appiies 1o st with Henry's 2qual 1o or greater than 107 and 1 the following land-use scenarios:
Residential with plant uptake, Residential withoul plant uplake, Commaercialindustrial

31 Time-averaged air intake Indoors

TAAL,, m3 alf per (kg body weight
per day)

iResidential with plant uplake
Residential withoul plant uptake
[Commercialindustrial

32 Soll Factor
Soil Faclor is calculated using the formula SF=K ,, x [/H'

33 Soll vapour partition cosfficient
The soll vapour partition cosfficient (SVPC) is

34 The sol equivaient intakes for inhalation of indoor air is calculated
using the formuta: SEl,, = (TAAL,, x 1000 x SVPC)DR

35 The nominal assessmant sub criterion for intake via indoor alr is calculaled
using the lormuta: ASC,,, = RI/SEL,,

mg per kg body weight per day kg soll per kg
weigh! per day
3% 8 vapour th
S d vapour Is using the formula
Cou ™ (SalVP x MW x 10")(760mmHg x R x Temp) Cu=| " 270054E+D8 | mm Hg.g per mol
37 Equilibrium contaminant concentration in soll vapow
Equilibrium contaminani concentration in soil vapour
is calculated using the formula C, = ASC,, x SVPC cJ !;;__,*‘_‘:;‘:m g per | air
38 Saturated vapour conceniration compared 1o the equilibrium
contaminant concentration in soll vapour: C ,, / Cy, CCu=f 2 MEO7T  Kmg per | air) per (mm Hg.g per mol)

I tha raiio is greated than 1, Level 1 risk assessment is nol appropriate. Il should be noled for further
site-specific risk assessment Lhat a C . /C,, ratio grealer than 1 may indicale the presence of a free product.

LOMO1 April 2003 Page 8 of 10



SNIFFER Method - Organics
SNIFFER
R o taa
site specific criteria (8SAC) for substances
with di lonless Henry's greater than or squal to 107
soll ingestion pathway 1UASC o=
" g pathway VASC =
of sofl anached 10 veg VASC yuarecs™
inhatation of ouldoor air VASC o™
inhalation of indoor air 1IASC

The integrated Sits Specific Assessment Criterion (SSAC)
a9 For the residential with plant uplake land use the SSAC ., =
40 For the alioiments land use the SSAC, =
41 For the residential without plant uptake land use the SSAC ., =

For the commercial/industrial land use the SSAC ..~

FTrRe open
2 The Level 1 Site Specific Assessment Crierion for iphatic ECE-EC  in the

jmg per kg soil

@ site specific criteria for substances
with dimensionless Henry's less than 107
soil ingestion pathway VASCang™
vogr b ption p y 1ASC. o
ol iictiod 1o Vg 1/ASC ncesa™

The intsgrated Site Spacific Assessmant Criterion
43 For the residential with plant uptake land use the 8SAC ., =

For the alloiments land use the SSAC, =
For the residential without plant uptake land use the SSAC ., =

For the commercialindusirial land use the SSAC =

The Level 1 Site Specific Assessment Criterion for

LGMO1 April 2003

Version 1,02
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WNem==
Risk Evaluation
44 Jusiity your use of the defaults on the and the risk ialed with the site
Include the following

Justification provided (Y or N)
&

Choice of Relevant Health Criteria value

i Sim use (current and intended), on
with land use selecied Y

M. Critical Receptor P

. Palhways included/omitied (including bloaccessibiity if used) Y

v. Soll Parmmeters, e.g. pH X.
© SNIFFER 2003
A ghis resarved. You will nol modily, reverss compie of olfherwise die-assamble this spreadanes!.
The views this document are not those of SNIFFER of the Project Sisering Group. s members, agunts y for any loss or damage arising rom fhs INerprstaion of use of the NKMaRoN, OF rElaNCE LPOT Wews Contned hersn.
No promess s made hal ihe spraadshes! wil provide sivy parsiculer fecities or funcions. Tha user must snsure hal the their neads solely for i use of ha Tha user is sntiraly or the of any use of e and "o wartanty u
provided about the Sinesa for purposs or of any part of the

Page 10 of 10
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SNIFFER Method - Organics

Project Ref: _GAC Run No:
1 This worksheel may be used for organic contaminants
2 This workshest has been completed by PouBrow 08/07/2008
and has been checked by mu m
3 it relates . Aiphatic ECB-EC10 foundat _Residentisl Without Plant Uptake She
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
40 e mbeance  on veshd sobemnce? (Yor N =
Sa Insert the relevan! health crilerion for ingestion

For a non threshold substance the relevant health crilerion is the index Dose (ID).
For threshold substances the relevant health criterion is the Tolerable Daily

|____TO00E01 ____ Img per kg body weight per day

SNIFFER

LA | N Ly A

Intsks (TD)
Land Use
86 The Table below sts the deteull sxposure durations and averaging limes, used in the method for standard land uses.

Plasss inewrl Y 10 indicale your chaice of land use and of tha defaul
Land Use —_Exposure durstion (years) | Avengingtime(deys) ]

Residantisl with plant uptake 06 | 2100 L

Residential without plant uptake 08 [_ Y 2100 | ¥
Aliobments 06 ! 2190 I

Commercialndustrial 16-59 I 15605 I

LQMO1 April 2003

Version 1.02
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TN b b e LN
A 1O (% A N AR Y

Background Exposure for Ingestion

7a insert Mean Dally intake (MDI) from non-soll sources :wwd‘y
(i the is & non threshold sub Insarl zero )
s the MO! squal 10 or greater than 80% of the TOI o i the MO unkown? {¥ o N} m

8a Because the MDI for children is lower than that for adults, the MDI will need io be correciad by a Childhood Faclor (CF)
which depends on exposure duration. inser! the appropriate lacior here:

=
Receptor Body Weight
9a Insert the Time-Averaged (femaie) Body Weight (TABW) depending on the chosen exposure duration
Exposurs duration (years)
T T bty v
16-50
Reference Intake for Ingestion
108 For non threshold sub the Ref Intake {RI) for the ingestion pathway is calculated
o e I oo e
For the Intake (R1) for ingestion pathways is calculated

using the formula; Rl g ™(TDIH(MDUTOx48 4CF )V TABW)" 0 per kg body weighl per day

Note - The background component is in line with the approach in CLR 9, namely that the
the 1 adult L
éu%%mhmm(ﬂ)hmhumnuﬁ

of the TDI, or the MDI is unknown, the Reference Iniake (R1) for ingestion pathways is caiculaled
using the formula: Rig.,=0.2T0!

Mg per kg body weight per day

INHALATION PATHWAYS
Toxicology for inhalation Pathways
4 1 suetmnca .00 wance. (Yor M) E===x2
5b Insert the relevant health criterion for inhalation ___290E-01 ____]mg per kg body weigh! per day

For a non threshold substance the relevant heaith critedion is the (indicative) Index Dose (ID).
For threshold substances the relevant health criterion is the Tolerable Daily
Intake (TDI).

LQMO1 April 2003 Page 20l 10




SNIFFER Method - Organics ersion
SNIFFER Vi
e T
PR 08 (AR, AR
Land Use
Bb The Table below lisis the defaull exp duraions and aging imes, used in the level 1 methodology for standard land uses.
Please insert Y lo indicate your choice of land use and of the defaull
Land Use Exposure duration (years) | Averaging time (days)
Residential with plant uptake 06 I 2190 I
| Residential without plant uplake 0-6 I Y 2100 ] Y
Allotments 06 | 2100 L
Commercialfindusirial 16-50 I 15605 [
Background Exposure for inhalation
7b insert Mean Dady Intake (MD!) from non-soll sources  — 1
(W the is a non insert zero )
s the MD! equal 10 or greater than 80% of the TDI or is the MDI unknown? (Y or N) | Sres, T |

Bb Because the MDI for children is lower than thal for adults, the MDI will need lo be corrected by a Childhood Factor (CF)
which depends on exposure duration. inseri the appropriate factor here:

E duration (years)
o |
1650

Receptor Body Weight
96 Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

Exposure duratlon (years)
=3 o body weight
16-50
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LOMO1 April 2003

S UFLAND I N AN
R 108 e A0
Reference Intake for Inhalation
10b For non d sub the Raft Intake (R1) for the inhalation pathway is

calculated using the formuls: R, =1D mparkgboﬂyw.ightp.rday

For hold s the Ref Intake {RI) for ingestion pathways is calculaled

using the formula; Rl e, (TDI-((MDU70x48 4 xCFYTABW]"

Note - The background component is in line with tha approach in CLR 8, namely that the [T o per kg body welght per day
MDI is corrected by the relevant adull jht.
For threshold substances wher the background exposure (MDI) is greater than
or squal 1o 80% of the TDI the Reference Intake (RI) for inhalation pathways is
calcuatac sing tha fomola;: Rlyyn0.2T0I [ 0088 = Jmg per kg body weight per day

Pathway Check

11 The relevan! pathways for calculating Site Specilic Asssssment Crileria depend on the land-use scenarios and the relative lsndency of a substance
10 exist as vapour molecules as opposed 1o being dissclved in waler, as expressed in Henry's Law conslant.

Is the dimensioniess Henry's constan! H' greater than or equal to 107 (Yor N)
If the answer i Y, include vapour inhalation pathways. If it is N, do nol. EEr]

Intake via Soil and Dust Ingestion
12 Select a value for SEl . from this table, depending on your choice of land use

Tand Uss $El,., (kg soilkg body welghtsday)

with plant uplake
Residential withou! plant uplake
Aliotments
Commercialindusirial

13 Is site specific data on the b hility of the
in soll available? (Y or N)

I Y inmert the representalive fraction here (default=1)

The amended SEl,,, = SEl,,, * bioaccessibility fraction

14 The nominal assessment sub criterion for intake via soil and dus! ingestion is calculated
using 1he formuia: ASC arg = Rigeu/SElgeg

mg per kg body weigh! per day

Page 4 of 10
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e EB‘,!_F_FER Version 1.02
Intake via Consumption of Homegrown Vegetables A O e s

15 This palhway only applies to two land uses: residential with plant uplake and alloiments. For other land uses go directly to question 25
Salscl the basis for the Concentration Facior from 18 or 17 below. Selecl one option only

16 Are measured sile specific Concentration Faciors for leafy and root

plant uptake of organics avallable? (Yor N) =]
Measured Concentration Factor for lealy vegetables qu(hwm)‘mwwwwgdanuml

Measured Conceniration Facior for ool vegetables v wer a (doy or reshy® weight plant per ug per g dry weight sl

17 Where measured site specific Concentralion Faciors are nol available the following formulae can be used to calculate Concentralion
Faciors for leafy and rool vegelable uplake of organics using the Briggs and Ryan approach.

To use the formulae for plant upiake of organics the following data are required:

# representative value for K., ( pariition |mw|m
8 reprasentative vakue of # (soll density) | — T
& representative value of K .. (organic carbon-water partition cosfficient): @‘wnw—w
 representative valus of [, (fraction of organic carbon in soll): [[538802E05 o OC per kg soi

a reprasentative value of 0 (sol-waler content by volume) m‘p«m‘

Fot lealy vegetables CF iy = (0.78471( 0 To0em L TIFER 4 10 P02, 0, B2) WIE+Kes o))

cr..,-m ug per g fresh weight plant per ug per g dry weighl soll

o Nole - If the soll comrection facior is
Fot rool vegetables CF =107 77981 240 821 (4 O ol ) 0.01 - ' s, e N N paats

CFoo=|  D0O7HE ug par g fresh weight plant per ug per g dry weight soll
18 For calculaion of the SE1 , the units for CF o, and CF,., musl be ug per g fresh weight plant over ug per g dry weight sod.
It may be necessary 1o use a dry weighl conversion factor when using measured CF values,
1s & dry welght conversion required? (Y or N) =R
Calcudation of SEl .

S - TS

20 The nominal assessment sub criterion for intake via consumption of
h gelables is calculated using the fomuia: ASC g = Rlne/SElL

ASC = ]
mg per kg weight per day

LQMO1 April 2003 Page 5of 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies 0 two land uses: residential with plan! uptake and allotmenis. For other land uses go direclly lo paragraph 25.

22 Select 8 value for SEl g from this table, depending on your choice of land use

Tand Uss Sl aree (49 5011 por kg body waight per day)
Residential with plan! uptake SElossa™]  1.1272E-06  |kg soil per kg body weight per day
allotments
23 In site specific data on the b of the
in woll svailable? (Y or N) BT
Insert the representative fraction here (dafault=1) BTl

TASMGSMLATS 5 SOwres. - isscctelly, vackn [ TIZTERE 06 Juq soi per kg body weight per day

~

« . +ha nominal assessment sub criterion for intake via indinect sod ingestion
using the formula: ASC sy ® Rlageu/SElaes

Intake via Inhalation of Outdoor Air

25 This pathway only applies 10 substances with H' greater than or equal 1o 10,
To use the formulae for inhalation of ouldoor air, the following sile paramelers are required

Source Area
Source zone width paraliel 1o wind direction W= metres
Depih 10 subsurface contamination demm
Soll Matrix
Sail organic matter content S0M=] 1 %
Mass fraction of organic carbon in soil x 1 ner
Air filed porosity B 0.31 Junitiess
Waler fled porosity =] 015 funivess
Total porasity L ~ Junitess
Buik soll density el kg soll per | soil
Contaminant
Organic carbon/waler pariilion cosfficien! Kee®) 32000 | waler par kg OC
Dimensionless Henry's constant el & ] waler per | air
Diffusion cosfficient in waler Du™, 1.00E-00 m” pers
Diffusion coefficient in soil air D= 1.00E-05 Im* per's
A in soll » T uniiess
Water in soll [ | Junitiess
Al lerm [ dmipers
Waler term } . |m’ pers per (| water per | air)
Efective diffusion coafficient 16 10 m‘pou
Molecular weight mw=l 130 ____ lgpermol
Saluraled vapour pressure savel 48 __  JmmHg
Pathway parameters
Diution ratio DR+ 20000 unitess
renpein N s s IOl v %
Ambilent air velocity in the mixing zone (defaull from CLEA is 3 m per s) Va=i 3 m per s

LOMO1 April 2003 Page 6 of 10
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SNIFFER Method - Organics S_m_h | J—FF_EB Version 1.02
mﬂ_lm“
Time-averaged body height

Height of mixing zone
26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr intake Outdoors
Landuss
with plant uplake
without plant uptake
trial
28 Soll equivalent intake

Calculate the soll equivalent intake for inhalation of outdoor alr
using the formula: SEl,.., = TAAL,,, x CVF x 1000

[ 1070204538 Img per kg soil

LOMO1 April 2003 Paga 7 of 10




SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

LOMO1 April 2003

30 Indoor inhalation of vapour
This pathway pnly appies o sub: with Henry's wﬂﬂhhmw_mh
Residential with plant uptake, Residential without plant uplake, Commercialindustrial
31 Time-averaged air intake indoors
Landuse TAAL,, ‘m3 iir pov (kg hady weight
per day)
esidential with plant uplake g
esidential withoul plant uplake
32 Soll Factor
Soil Faclor is calculated using the formuls SFeK , x f/H
33 Soil vapour partition cosfficient

The soi vapour parilion cosficient (SVPC) s SVPC=]| _ O30M0814 lug soi per | air

34 The soll equivalen! inlakes for inhalation of indoor air is calculaled
using the lormula: SEl,., = (TAAL, x 1000 x SVPC)YDR

35 The nominal asssssment sub criterion for intake via indoor air is calculated
using the formula: ASC ., = R JSEL,,

weight per day
3% 8 vapour i
Saturated vapour concentration is calculated using the lormula
Coue ™ (SalVP x MW x 10" 760mmHg x R x Temp)
37 Equilibrium contaminant concentration in soll vapour
Equilibrium contaminant conoceniration in soll vapour
is caiculaled using the formula C ., = ASC,, x SVPC
38 Saturated vapour d 1o the equilibrk . .
contaminant concentration in soll vapour: C ., / Cu C/Cu=["  TABBSMEOT [img per | air) per (mm Hg.g per mal)

¥ the ralio is greated than 1, Level 1 risk assessment is nol approprisle. It should be noted for further
slie-specific risk assessmant that a C JC,, ratio greater than 1 may indicate the presence of a free producl.

Page 8 of 10




ar site specific criteria (SSAC) for substances

with di ionless Henry's greater than or squal to 10°
soil ingestion pathway VIASC g™
homegr tion pathwary 1ASC g
of sol hed 1o b VASC g™
inhalation of outdoor air 1ASC o™
inhalation of indoor air 1/ASC, =

The integrated Site Specific Assessment Criterion (SSAC)
39 For the residential with plan uplake land use the SSAC ., =

40 For the aliotments land use the SSAC , =
41 For the residential withoul plant uptake land use the SSAC . =

For the commercialindustrial land use the SSAC ..~

2 TMLmd*ISthpodﬁcAmlOriuionhrm in the

in d site specific criteria for substances

with di ionless Henry's less than 107

soll ingestion pathway VASC gng™
homegr o pathway VASC
0 of soil attached lo vegelabl VASC ire™

The integrated Site Specific Assessment Criterion
43 For the residential with plant uplake land use the SSAC ., =

For the aliotments land use the SSAC , =
For the residential without plant uptake land use the SSAC . =

For the commercial/indusirial land use the SSAC .=

mtmtsmsmmmww in the

LOMOY April 2003

cao
=4 T
ol o

"

N
Nt P 3

Version 1.02

SNIFFER

scenario is |9.n4171 |mg per kg soil

mg per kg soil
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SNIFFER Method - Organics

Risk Evaluation

44 Justify your use of the delaults on the
Include the following

Choice of Relevant Health Criteria value
. Sie use (curment and on
with land use selecied

© SNIFFER 2003
Al nghts ressrved You wil nat modily, reverss compile or ofvanass dis-sssemble his spreadshest

The views sspressed in Tis document am not necessarnly thoss of SNIFFER o the Project Steenng Group. s mambers, servants of agents acospl no Labillty whatsoeves for any ke of damage ansing from e interpretalion of use of he iNformalion, of relance LPON views conlained haren.

their needs sclaby r e use of he

No promise is made hal e wpreadehest wil (rovids any pariculer lacilies or hncions. The user must ersure Bal e
‘provided sboul the liress for purpose or o any part of the

LQMO1 April 2003
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and no werrandy s
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1
1 This workshest may be used lor organic contaminants.
2 This workshest has been completed by Paul Brow on 08/07/2006
and has been checked by Christopher Bolan on 080772008
3 1 reltes 10 —MphaicECIOECIZ | foundai _Reskenisl Wioul Plant Upiake Sile
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
' Is the substance a non threshold substance? (Yor N} (=== r= =<
5a Inser! the relevant health criterion for ingestion [0S Jmg per kg body weight per day
For a non threshold subsiance the relevant health criterion is the Index Dose (D).
For threshold substances the relevant heaith criterion is the Tolerable Daily
intake (TDI).
Land Use
Ba The Table below lists the defaull exposurs duraions and averaging times, used in the method for standard land uses.
Please insert Y 1o indicale your choice of land use and of the defaull assumplh
Land Use Exposure duration (years) | Averaging time (days)
Residential with plant uptakes 06 I 2190 |
Residential without plant uptake o8 [ Y 2180 | Y
= [ 2190 [
Commercialindustrial 16-59 I 15695 l

LOMO1 April 2003 Page 10l 10




SNIFFER Method - Organics

Background Exposure for Ingestion

Ta Inseri Mean Daily Intake (MDI) from non-soll sources
(¥ the Is @ non th inser! zevo )

Is the MO/ equal lo or greater than BO% of the TDI or is the MDI unkown? (Y or N)

8a Because the MDI for children is lower than that for adults, the MDI will need Lo be cormected by a Chidhood Factor (CF)

which depends on exposure duration insert the appropriate factor here:

Receptor Body Weight

Sa inser! the Time-Averaged (femaie) Body Weight (TABW) depending on the chosen exposure duration

E duration (years)
08

16-50

Reference Intake for Ingestion

10a For non the Ref Intake (RI) for the ingestion pathway is calculated
using the formula: R, =D

For ib the Intake (RI) for ingestion pathways is calculaied
using the lormula: R ~(TDH{(MOVT0x48. 4 CF ) TABW)"

Ew-mwwuumnmhwwmcmn,mmm _l
s adult k.

‘or threshold substances where the background exposure (MD!) is greater than or equal to B0%

of the TDI, or the MDI is unknown, the Reference inlake (R1) for ingestion pathways is calculated

using the formula: Rl,g=0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b Is the & non thresh (Yor N)

5b Insert the relevant health criterion for inhalation
For & non threshold substance Lha relevant health criterion is the (indicative) index Dose (1D).
For threshold substances tha relevant health crilerion is the Tolerable Daily
Intake (TDI).

LQOMO1 April 2003
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Land Use
65 The Table below lists the defaull exposure durations and averaging times, used in the level 1 methodology for standard land uses.
Pisase insert Y 10 indicale your choice of land use and of the delaull
Land Use duration 1 A time
Residential with plant uptake 08 [ % bt I
Residential without plant upiake 06 I — 2160 I Y
o8 l 2100 l
ol 16-50 I 15008 I

Background Exposure for inhalation

b Insert Mean Daily intake (MOX) from non-soll sources  ——— T
(¥ the Is & non threshold sub: Insert zero )
Ia the MDJ equal 1o or greater than B0% of the TDI or is the MDI unknown?? (Y or N) | s w3 |

b Because the MO! for children is lower than that for adults, the MDI will need 1o be correcied by a Childhood Faclor (CF)
‘which depends on exposure duration. insert the appropriate facior here:

durstion (years)
(=3 SR
16-50
Receptor Body Weight
@b Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duralion
T8 Jra body weignt

LOMO1 Apel 2003 Page 30f 10



SNIFFER Method - Organics EN—I—F—.F——E——R Version 102

Reference Intake for Inhalation

10b For non the R Intake (RI) for the inhalation pathway is

calculated using the formula. Rl =ID [ T T g per kg body weight per day

For the R Intake (RI) for ingestion pathways is calculated

Using the IomMuls: Rl g™ TDI-{(MDUTO0x46. 4)CFYTABW)®

Nole - The background companent is in line with the approach in CLR 8, namely that the e ] mg per kg body weight per day
is comected by the adull

For lhrashoid substances where the background exposure (MDI) is greater than
or squal to 80% of the TDI the Reference Intake (R) for inhalation pathways is

calculated using the formula: Ri,=0.2TDI [ 0058 ]mg per kg body weight per day

Pathway Check

11 The relevant pathways for calculating Site Specific Assessment Criteria depend on the land-use scenarios and the relative tendency of a substance
o axisl a8 vapour - 1o being in waler, ss expressed in Henry's Law constanl.

Is the dimensioniess Henry's constani H' greater than or equal 1o 1077 (Yor N)
If the answer is Y, include vapour inhalalion pathways. Il il is N, do not. m

Intake via Soil and Dust Ingestion

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

Land Use

Residential with plant uptake
Resideniial without plant upiske
Alloiments

13 Is site specific dala on the bio ity of the
in sol available? (Y or N)

I Y inser1 the representalive fraction here (default=1)

The amended SEly, = SElg, * bioacoessibiity fraction

14 The nominal assessment sub criterion for intake via soll and dus! ingestion is calculated
using the formula: ASC o = R, /SE ey

Page 4 ol 10
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intake via Consumption of Homegrown Vegetables

15 This pathway only spplies 1o iwo land uses: residential with plant uplake and allotments. For other land uses go directly 1o question 25
Select the basis for the Conceniration Faclor from 16 or 17 below. Select gng option only

18 Are measured sile specific Concentration Factors for lealy and root

plant uptake of organics available? (Yor N) m

Measured Concentration Facior for leafy veg [ Jug per g idry or tresh)* weight plant per ug per g dry weight soll
Measured Concentration Factor for root vegetabies "o pernidry or rash)* weight plant per ug per g dry weight soil

17 Where measured sile specific Concentration Faclors are nol avallable the following formulae can ba used lo calculale Concentration
Faciors for leafy and rool vegetable uptaks of organics using the Briggs and Ryan approach.

To use the lormulae for plant uptake of organics the following data are required:

& representative value for K, partition -ﬂupulnﬂnnnl
a representative vaiue of ¢ (sofl density) mww”rm‘
8 rapresentaiive value of K . {orpanic carbon-waler parition cosfMicient) m‘nnwm

& representative value of [, (fraction of organic carbon in sol)
& represantative value of 0 {soll-water conlent by volume)

For leafy vegetables CF gy ™ (0. 784710 O Powriom TUF2Q o 2 Wgiion-2.08,, 0 B2) (MO0 )

For rool vegetables CF oe={ 107 77951 200 52 (4404600l ))'0.01

18 For calculation of the SEI , the units for CF__, and CF ., must be ug per g fresh weighi plant over ug per g dry weight soll.
It may be necessary o use a dry weight conversion facior when using measured CF values.

oy g carvrnion i (1 ar v |

Residential with plant uptake
Aliotments

20 The nominal assessment sub criterion for intake via consumption of
o ™ using the formula: ASC = Rl __J/SEl

mg per kg body weight per day

LOMO1 April 2003

SEly=

§N|_F—F—§—R Version 1.02
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Note - If the soll comection facior ( #(0-+6K1..)) s grealer
1 & delault value of 1 is used.
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies io two land uses: residential with plant uptake and allotments. For other land uses go direclly to paragraph 25.

22 Select a value for SE .. from lhis table, depending on your choice of land use

Land Use ["SEl, e (kg 50l par kg body weight per day)
Residential with plant uplake SE'--'umwugbomnmupum
alotments
23 Is site specific data on the y of the

in sodl avallable? (Y or N)
Inser the represantative fraction here (default=1)
The amended SEl, g .. = SEL .. * bloaccessibility fraction

24 The nominal assessment sub criterion for intake via indirect soll ingestion
using the formula: ASC e ® Rluges/SE e

ASCoara *[ E0T - ] ! [ 112723E.06 | -
mg per kg body weight per day
weight per day
Intake via Inhalation of Outdoor Air
25 This paihway only applies 1o substances with H' greater than or equal 1o 10°.

To use the formulae for inhalation of outdoor air, the following site paramelers are required:

Source Area
Source zone width paraliel o wind direction W= metres
Depth lo subsurface conlamination d.=] melres

Soll Matrix
Soil organic matier content SOM=] 1 %
Mass fraction of organic carbon in soll U 1 ner
Alr filed porosity L 0.31 unitiess
‘Water fled porosity o™ 0.15 lunitess
Total porosity LW ﬁl"”“‘= Bl oidess
Bulk soil density P 11.0 kg soil per | soll

Contaminant =
Organic carbon/water partition cosfficikent Koo 250000 waler per kg OC
Dimensionless Henry's conslant H=| 130 | waler per | air
Difflusion cosfMicient in waler Do 1.00E-09 m* pers
Diffusion coefficient in soll air D= 1. 00E-05 [ pors
A in soll { Junitiess
Water in soil Lunitiess
A lerm im* pers
Waler lerm IE-14_ |m’ pers per (I waler per | air)
Effective diffusion coeffickent Da=f 98 EQT. | pers
Molecular weight MW= g par mal
Saturated vapour pressure SavP| 049 __  JmmHg

Pathway parameters
Dilution ratio DR Z0000 unitiess
Temperature Temp= 12 ‘C+273=
Ambien| air velocity in the mixing zone (default from CLEA is 3 m per s) V=, 3 im per s

ﬁmmﬁ Page 6 of 10
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Time-averaged body height
Heighl of mixing zone

26 Contaminant Volatilisation Factor (CVF)

ovr- [ RTRESTIT 0 sl por | e

27 Time-Averaged Alr intake Outdoors

28 Soll squivalent intake

TAAlouty m” air per (kg body
weight per day)

an-u
with plant uplake

[Residental without plant uplake

[Commercial/indusirial

Caiculate the soil equivalent intake for inhalation of ouldoor air
using the formula: SEI.,, = TAAL,,, x CVF x 1000

29 Nominal Assessment Sub Criterion

Calculale the nominal assessmeni sub-criteria for intake via ouldoor air
using the formula: ASC ., = Rl /SEL,.,

woight per day

Version 1.02
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway only applies o sub with less Henry's
Residential with plant uptake, Residential without plant uplake,

31 Time-averaged alr intaks indoors

WTRLRAD b . AN
P 1O A WA

ASNIFFER

squal to or greater than 10° and to the folowing land-use scenarios:

Landuse
Residential wilh plant uplake
[Residential without plant uptake
Jeommenclouik miat
32 Soll Factor
Soll Faclor is calculated using the formula SF=K ,, x [/H'
33 Soll vapour partition cosMiclent

The soll vapour partiion cosficent (SVPC) is

34 The soll squivalen! intakes for inhalation of indoor air is calculated
using the formula: SEl,,, = (TAAL,, x 1000 x SVPC)DR

35 The nominal assessment sub criterion for inlake via indoor air is calculated
using the formula: ASC = RI/SEL,,

mg per kg body weight per day

TAAL,, m3 air per (kg body weight

(] =
kuwlwhE

weight per day

vi d using the formula
Cou ™ (SalVP x MW x 10"{760mmHg x R x Temp)

37 Equilibrium contaminant concentration in soll vapour
Equilibrium contaminani concentration in soll vapour
Is calculated using the formula C,, = ASC,,, x SVPC

38 8 vapour P 0 the equilibrium
conlaminant concentration in soll vapour. C,, / Coy

W the ralic is greated than 1, Level 1 risk assessment is nol appropriale. It should be noted for further

site-specific risk assessment thal a C . /C,, ratic greater than 1 may indicate the presence of a free product.

1 April 2003
i’

o [T o 50

Com[__46608E400 |mg per | air

| BASTOAE7  Kimg per | air) per (mm Hg.g per mol)

Version 1.02
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A e w0
In d site specific criteria (8SAC) for substances
with Henry's greater than or equal to 107
soll ingestion pathway VASC gog™ &
o - wption pathway UASC o= =
7 of sol o VASC ieeas™ .
inhalation of outdoor air 1/ASC = =
inhatation of indoor air VASC,. =

The integrated Sits Specific Assassment Criterion (SSAC)
39 For the residential with plant uptake land use the SSAC., = T ]
40 For the aliotments fand use the SSAC 4 = qum
41 For the residential withoul plant uptake 1and Use the SSAC w =

For the commerciaindusirial land use the SSAC .=

DK Gl
a The Level 1 Site Specific Assessment Criterion for phatie ECJ0-EC  in the 45.28184 |mg per kg soi
L d sits specific criteria for substances
with Henry's less than 107
soil ingestion pathway 1IASC g™ [~~~ kg soilpermg
g b ption pathway 1VASC ug™ ANT e
of sof atached o VASC ™ .

Tha integrated Site Specific Assessment Criterion

43 For the residential with plant uptake land use the SSAC ., =
For the aliotments land use the SSAC, =
For the residential withoul plant uptake land use the SSAC ., =
For the commercial/indusirial land use the SSAC ..~

e ot i)
The Level 1 Site Specific Assessment Criterion for : in the

, |map~knwl
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SNIFFER Method - Organics

Risk Evaluation

44 Jusiify your use of the delaults on the and tee the risk with the sl

Inchude the following

Jusiification or N)

L Chukn o et ot Gt St G-
i She use (current and ded on ity

with land use seleclad Y
i Criscal Recepior
Iv. Pattwarys included/omitied (including biosccessibilty if used)
v. Soll Paramelers, 8.9 pH Y

© SNIFFER 2003

A ghis reserved  You will net modily, reverss compile of otherwise de-assermbie this spreadehent.

Wy doc v ot fose of SNIFFER or tha Project Sieerng Growp. N (mernders. ety for ary lous of darveage g Som e o lma of B contered haredt
for the e of e Tha user is aniirely responaibis lor ihe consequances of any use of tha workshest and no wermanty s

The viaws
Mo prorse s made that ihe gpresdshes! wil (rovide ey parkouer fecliies or Ancions. The user rmust srsurs that the workshael mests hes needs e remans solely
of ny pan of e

proveded about the Biness o
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SNIFFER Method - Organics

Project Ref: GAC Run No:
1 This worksheel may be used for organic contaminants
2 This worksheet has been compleled by Paul Brew
and has been checked by M“

3 it relates o &E‘Im found at
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
4a Is the anon ibatance? (Yor N)
Sa insert the relevant heaith criterion for ingestion

For & non threshold subsiance the relevant health criterion is the index Dose (ID).
For threshold substances the relevan! health crilerion is the Tolerable Daily

)

[ ____100E-01 _ _|mg per kg body weight per day

Iniake (TDH)
Land Use
Ga The Table below lista the default exposure durations and averaging times, used in the method for standard land uses,
Piease inserl Y to indicale your choice of land use and of the defaull ass.
Land Uss Exposure duration (years) 1 Averaging time (days)
Residential with plant uptake 0-6 I 2190 l
Residential withoul plant uptake 0-6 l Y 2190 [_ N ¢
0d | 2190 I
Commercial/industrial 16-50 [ 15685 I

LOMO1 April 2003

SNIFFER

Version 1.02
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LD i
UMM 08 | 1A AR

Background Exposure for Ingestion

78 Inwerl Mean Dady Intake (MDI} from non-sof | — T
(M the is & non b insert zero )
Is the MDI equal 1o or greater than 80% of the TDI ar i the MOI unkawn? (Y ar N) B

8a Because the MDI for children is lower than that for aduits, the MDI will need to be comected by a Childhood Facior (CF)
‘which depends on exposure duration. Insert the appropriate factor here:

Childhood Fact
Exposurs durstion (yesrs) )
=)
16-59
Receptor Body Weight
Ba Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

D R e B et  — s — L
Reference Intake for Ingestion
10a For non threshokd substances the Reference intake (RI) for the ingestion pathway is calculaled
s e PO s TS

For the F Intake (R1) for ingestion pathways is calculated
using the formula: Rl e (TDI-{(MDV70x46 4 xCFYTABW)"
Nots - The background component is in line with the approach in CLR 8, namely that the

lis the relevani adull
or where the background exposure (MDI) is greater than or equal io 80%
of the TDI, or the MDI is unknown, the Reference Intske (RI) for ingestion pathways is calculated = 002 Img per kg body weight per day
using the formula: Ri,,.=0.2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways
46 o o stance  ron veshd ubsince. (Yo ) [Fevasa i o]

5b Insert the reievant heaith crikerion for inhalation [ ZB0EDT___mo per ko body weight per day
For & non threshold substance the relevant health crilerion is the (indicative) Index Dose (ID).
For threshold subsiances the relevant health criterion ia the Tolerable Daly
intake (TDI).

e g per kg body weight per day

Ls:wlm Page 2 of 10
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Land Use
85 The Table below lists the defaull exp and averaging limes, used in the level 1 methodology for standard land uses.
Please inser! Y to indicate your choice of land use and of the default
Land Use duration | thme.
Ressdental with plant uptake 06 | 2190 [
| Residential without plant uptake 06 ] Y 2190 I Y
Aliotments 0-6 I 2190 l
st 1659 I s I

Background Exposure for inhalation

Tb Inser1 Mean Daily intake (MDI) from non-sol sources | — T
(M he is & non threshold sub inset zero )
s the MDI equal 10 or greater than B0% of the TDI or is the MDI unknown? (Y or N) m

b Because the MDI for chilkdren is lower than that for aduils, the MDI will need to be correciad by a Childhood Facilor (CF)
which depends on axposure duration. Insert the appropriate factor here:

Exposure duration (years)
0-6 o3 |
16-50
Receptor Body Weight
Bb Inserl the Time-Averaged (lemale) Body Weigh! (TABW) depending on the chasen exposure duralion
—_Exposurs duration [ysars)

5 [T o oty weoh
16-50

LOMOT April 2003 Page 3 ol 10
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COTLAND b b A A AR
e )

Reference Intake for Inhalation

10b For non the Rele Intake (RI) for the inhalalion pathway is
calculated using the formula: Rl =10

_ = mg per kg body weight per day

For ™ the Inlake (R1) for ingestion pathways is calculaled

using the formula: Rl =(TDI-{(MDVT0x48 4CFyTABW]

Note - The background component is in line with the approach in CLR 8, namely that the j e TR AT
is ted by the adull L

For threshold substances where the background exposure (MDI) is greater than

or equal lo 80% of the TDI the Reference Intake (RI) for inhalation pathways is

calculated using the formula: Ri,_=0 2TDI

[ 0058 = Img per ko body weight per day

Pathway Check

11 The relevant pathways for calculating Site Specific Assessment Crileria depend on the land-use scenarios and the relative lendency of a substance
10 axist 88 vapour molecules as opposed 10 being dissolved in waler, as expressed in Henry's Law constant.

Is the dimensioniess Henry's conslant H' greater than or equal lo 1077 (Yor N)
If the answer ls ¥, include vapour inhalation pathways. If it is N, do not. m

Intake via Soil and Dust Ingestion

12 Select a value for SEl ., from this table. depanding on your cholcs of land use

13 |s site specific data on the of the
in soil avallable? (Y or N)

¥ Y insert the represeniaive fraction here (default=1)

The amended SEl,,, = SEl., * bioaccessibiity fraction

14 The nominal assessment sub criteron for intake via sol and dust ingestion is calculated
using the formula: ASC ey ® RlgesSElung

1 Aprl 2003 Page 4 ol 10



n!w-cu-m

Intake via Consumption of Homegrown Vegetables

15 This pathway only applies to two land uses: residential with plant uptake and alloiments. For olher land uses go directly lo question 25
Select the basis for the Conceniration Faclor from 16 or 17 below. Selec! gng option only

16 Are d sike specific C Factors for leafy and oot
Pt e o sk (10 =
Measurad Concentration F acior for lealy vegetables v per 0 (dry or tresh)® weight plant per ug per g dry weight sol
Measurad Concentration Factor for rool vegelables ::wwnmvumr-WM!nwwnm“wﬂ

17 Where measured site specific Conceniralion Faclors are not avadiabie the foliowing formulae can be used io caicuiate Concentration
Facilors for lealy and root vegelable uptake of organics using the Briggs and Ryan approach.

To use the formulae for piant uptake of the foll dala are required:
a rep valus for K . partition coefficient) @mwlm

a representative vaiue of § (soll density) E::b“"""‘""’"ﬂ"

& representative value of K .. (crganic carbon-water partition coeflicient): ‘p-nar-w
a reprasentative value of .., (raction of orgenkc carbon in sof): ocwmon

& representative value of O (sol-water content by volume) ’p.mn'

For leafy vegetables CFlauy = (0.784%1 0 43wt IFRR oy 0 S0 2084 0. B2) (W 0+ Kol ))

CF-*W ug per g iresh weight plant per ug per g dry weight sof

For rool vegetables CFgum{10° 791 4.0 B2 (W 0-+4K o1 ))"0.01

cF_.-_' ug per g fresh weight plant per ug per g dry weight soi

18 For caiculation of the SE| ., the units for CF _, and CF_, must be ug per g fresh weight plant over ug per g dry weight soll,
It may be necessary lo use a dry weight conversion facior when using messureq CF values.

Is & dry weight conversion required? (Y or N) B

20 The nominal assessment sub criterion for intake via consumption of

o ™ using the formula: ASC .oy = Rige/SElo

SNIFFER '“wwi=m
L

Nole - See 18 below

[ Note - If the soll comection facior { #{0+#(..L.)) is grealer

[than 1 a default value of 1 is used.

ez R

Page 50of 10




SNIFFER Method - Organics

QEM&@B v
Intake via Ingestion of Soil Attached to Vegetables
21 This pathwary only applies 10 two land uses: residential with plant uptake and allotments. For other land uses go directly 1o paragraph 25

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

Land Use SEluares (kg 50Il por kg body weight per day)
Residential with plant uptake ST e SElngea™|  1.1272E-08  Jkg sol per kg body weight per day
aliolments L S
23 I site specific data on the ity of the
in s0d avadable? (Y or N)

Insart the representative fraction here (defauli=1)

06 kg soil per kg body weight per day

The amended SEl ... ® SEl 4. " bicaccessibiity fraction

24 The nominal sssessment sub criterion for intake via indirect soll ingestion
using the Iormula: ASC s ® RlegeeSE s

ey ] ' N - o
mg per kg body weight per day kg soil per

weight per day

Intake via Inhalation of Outdoor Air

25 This pathwary only appiies (o substances with H' greater than or squal 1o 107,
To use the lormulae for inhalation of ouldoor air, the following site parameters are required:

Source Area
Source zone width paraliel io wind direclion W= metres
Depth 1o subsurface contamination d res
Soll Matrix
Soll organic malter content SOM-| 1 %
Mass fraction of organic carbon in soll foc™} 1 1867 13 kg OC per kg soil
Al flied porosity L 0.31 unisess
Wader fled porosity L 0.15 unitiess
Total porosity B % ~ Junitless
Bulk soil density ; 16 soil per | sol
Contaminant —
Organic carbon/waler pariition cosffickent Kee® S000000 | water per kg OC.
Dimensioniess Henry's constant H"_m_lmturpcrlnlr
Diffusion cosfficient in water Dour 1.00E-00 m* pers
Diffusion coefficient in soll air D= 1.00E-05 jm* pers
Air in soll “ORIBTEDE
Water in sol
Adr tlerm
Watsr lerm
Efective diffusion coefficient
Molecular weight
Saturated vapour pressure
Pathway parameters
Dilution ratio DR 20000
Temperature Temp= I‘:
Ambient ak velocity in the mixing zone (defaull from CLEA is 3 m per s) V™ 3 m per s

Page 6 of 10
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Time-averaged body height T
Height of mixing zone h=| Ra TR

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr intaks Outdoors

[Residential with plant uptake
Residental without plant uplake

28 Soll equivalent Intake

Calculala the soil equivalent intake for inhalation of outdoor air [ETSSEETEET o w0 per (kg body weight per day)
Using the formuta: SE| ., = TAAL, x CVF x 1000

2 A Sub Criterk

Caiculale the nominal assessmenl sub-crileria for intake via ouldoor sir
using the formula: ASC ., = RluSSEl..

par
weight per day

Version 1.02
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Intake via Inhalation of Indoor Air

1 Aprl 2009

30 Indoor imhalation of vapour
This pathway gnly apples lo with dimy less Henry's squal to or greater than 107 and 10 the folowing land-use scenarios:
Residential with plant uptake, Residential without plani uptake, Commercial/industrial

31 Time-averaged sir intaks indoors

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

insert the appropriats TAAI,, hers[_Z7BE-GT _|m" s per (kg body weight per day)

[Residential with plant uptake

jResidenlial without plant uplake
[Commercialindustnal

32 Soll Factor
Soil Factor is calculated using the formula SF=K . x /W sF=[T 5544486622 | ak per kg soil

33 Soll vapour partition cosfficient
The soll vapour partition cosfficient (SVPC) is svpC=[OTTOTRIST Tk sod per | air

34 The soll equivalent intakes for inhalation of indoor air is calculated

using the formula: SEI,., = (TAAL,, x 1000 x SVPCVDR SEl,=[ ZS0BTEDA  Jko so/(kg body weight per day)

35 The nominal assessment sub criteron for intake via indoor alr is calculated
using the lormula: ASC,., = RIJSEL,,

ASC,.. = ! Z | 318451885 Jmqg per kg soil
myg per kg body weight per day kg soil per kg body
weight per day

8. vapour is using the formula
Cou ™ (SaIVP x MW x 10"W{760mmHg x R x Temp)

37 Equilibrium contaminant concentration in soll vapour
Equilibrium conlaminant concentration in soil vapour
Is calculaled using the formula C = ASC,_ x SVPC

8BS d vapour pared o the equilitx
conlaminant concentration in soll vapour: C ./ Cy

If the ratio is greated than 1, Level 1 risk assessment is nol appropriale It should be noted for further
site-spacific risk assessment that a C . /C,, ratio greatsr than 1 may indicate the presence of a free product.

AR » N
el ek L]

Varsion 1 02
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s .
site specific criteria (SSAC) for substances
with dimensionless Henry's grester than or squal to 107
s0d ingestion pathway VASC gg= F
homegy hway 1ASC o= &
Ingestion of soll 10 vegetab VASC ™ =
inhalation of outdoor air 1ASC .= -
inhalation of indoor air 1/ASC = d

The integrated Site Specific Assesamant Criterion (SSAC)
39 For the residential with plant uplake land use the SSAC ., =
40 For the allotments land use the SSAC, =
41 For the residential withoul plant uptake land use the SSAC 4. =

For the commercial/industrial land use the SSAC ...~

" The Level 1 Site Specific Assessment Criterion for pili iais | 198.5375 |mg per kg soil

d sits specific triteria for substances
with Henry's less than 107
soll ingestion pathway VASC g™ -
homegr 0 thwary VIASC o= -
o of sol d lo bk VASC ppras™ -

The integrated Site Specific Assessment Criterion

43 For the residential with plant uptake iand use the SSAC ., =
For the alioiments land use the SSAC , =
For the residential without plant uptake land use the SSAC . =

For the commercialindustrial land use the SSAC .=

The Level 1 Site Specific Assessment Criterion for mg per kg soil

LOMO1 April 2003

Version 1.02

Page 90l 10



SNIFFER  Veon'o:

SMNIFFER Method - Organics
e )
P ol e &, AR
Risk Evaluation
44 Justify your use of the defaults on the workshes! and ch the risk d with the sils.
Inchude the following
Justification Y or N)
L Choice ol Relevan! Health Criteria vaiue
i Sie use (cument and ded), on P
with land use selecied 4
. Critical Receplor
W Pathways {Including ibility If used)
v. Boll Paramelers, 8.g. pH 3
© SNIFFER 2003
Al nghta reserved. You will notl moddy, reverse compile or olherstes dis-sssarmble e spreadehest
The verss sspressed n 9 document are nol Necessanty hoss of SNIFFER of P Propct Siservy) (roup s mamben, serveis o ageris sccect no labity whatsosver ko any 0ss o darmage anmng om The nierelaon or e of e NMEon. of MElENCE LPON visws contmned hermrn
Mo rrade il e w particuler faclies or hncBons. The user must snsure Ml e workshmet mests their resds and rmens sclely fesponsible kor he competent use of he spresdshest. Tha User s entirely for the ol any use of B arxd o warranty
provded sboul ihe finess b PO of of any part of he
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Project Ref: GAC Run No:
1 This workshest may be used for organic contaminants
2 This worksheel has been completed by Paul Brow 080772006
and has been checked by _m-——-—— _E’m——
3 R relates o __Miphatic ECIBECIS _ foundal Residential Without Plant Uptake St
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
e e e s o Pl st (Ve ==
5a Insert the relevant health criterion for ingestion [CZ50E00_Jma per kg body weight per day
For & non threshold substance the relevant health criterion is the index Dose (D).
For threshold substances the relevant heaith criterion is the Tolerable Dally
Intake (TOI).
Land Use
Ba The Table below lists the defaull exposure durations and averaging limes, used in the method for standard land uses.
Please insert Y lo indicale your choice of land use and of tha default ass:
Land Use Exposure duration (years) 1 Averaging time (days)
Residential with plant uptake 06 I 2190 [
| Residential without piant upiake 0-6 I Y 2190 l
Aloyments 06 I 2190 I
Commercial/industrial 16-59 I 15605 |

LOMO1 Apri 2003
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SNIFFER Method - Organics.

Background Exposure for Ingestion

7a insert Mean Dady Intake (MDI) from non-soll sources
(Il the is @ non Insert zero )

Is the MDI equal to or greater 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 to be comecied by a Childhood Faclor (CF)

which depends on exposure duration insert the appropriale factor here

Receptor Body Weight

Sa Insert the Time-Averaged (female) Body Weigh! (TABW) depanding on the chosen exposure duralion

Reference Intake for Ingestion

10a For non th s the Ref Intake (RI) for the ingestion pathway is calculated
using the formula: Rl ,g.=ID

For the Referance Intaks (R) for ingestion pathways is caiculated
using the formula: R e =(TDH(MDU70x46 4 CFYTABW)"

LM-“‘WMIbhhMWWhCLﬂQmmlh J
MD| is the adult

or threshokd sub where the background sxposure (MDJ) 18 greaisr than or equal o 80%
of the TDI, or the MDI is unknown, the Reference Intake (RI) for ingestion pathways is calculaied

using the formula: Rle.=0.2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways

4b Is the & non [ (Yor N}

5b Insert the relevant health criterion for inhalation
For a non threshold substance the relevant health criterion is the (indicative) index Dose (ID).
For threshold subsiances ihe relevant health crilerion is the Tolerable Dally
Intake (TDI).

LOMO1 Agril 2003

SNIFFER

—T

ETE o body weioht

e weom o

I o e ooty oo

[T e ka body weighi per day

[T g par ka body weight par day

Version 1.02
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Land Use
b The Table below lisis the default exposure d and averaging times, used In the level 1 methodology for standard land uses.
Please insert Y 1o indicals your choice of land use and of the delauk
Land Use ey I Averaging tims (days] .
Residential with plant uptake 06 ] 2190 [
Residential without plant uptake 06 I Y 2100 I Y
Adotments 06 l 2190 L
Commercialindustriel 16-59 [ 15605 I

Background Exposure for inhalation

Th inserl Mean Daily intake (MDI) from non-soll sources | — T
(M he is & non th ib insert zero )
Is the MD! equal lo or grester than 80% of the TDI or is the MO unknown? (Y or N) | 1T 3y T |

8b Because the MO for children is lower than that for adults, the MDI will need 1o be correcied by a Chikdhood Faclor (CF)
which depends on exposure duration. Insert the appropriate facior here:

Receptor Body Weight
b Insert the Time-Averaged (lemale) Body Weight (TABW) depending on the chosen exposure duralion

R b by weiom
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Reference Intake for Inhalation

106 For non threshold the Rek Intake (R1) for the inhalation pathway is
calculaled using the formula: R .. =ID

= " img per kg body weight per day

For b the Ree Intake (RI) for ingestion pathways is calculated
using the formulan; Rl =(TDI{(MDV70x48 ACFITABW)"

Em&-mwuwmhhh-nnwmmn‘wmm I L v per kg body waight per day
For threshoid whers the background exposure (MDI) is greater than

or equal Io 80% of the TDI the Reference Intake (RI) for inhalation pathways is
caiculsted using the formula: R, .~0.2TDI

LD Jmg per kg body wwight per day

Pathway Check

11 The relevant pathways for calculating Sile Specific Assessmen| Criteria depend on the land-use scenarios and (he relative tendency of a substance
0 exis! as vapow molecules as opposad to being dissolved in waler, as expressed in Henry's Law constant.

Is the dimensionless Henry's constant H' graaler than or equal 1o 107 (Yor N)
If the answer is Y, include vapour inhalation pathways. if it is N, do not. m Inhalation pathway shoukd not be selected ff H' < 1E-3

Intake via Soil and Dust Ingestion

12 Select a value for SEI 4 from this lable, depending on your choice of land use

13 Is sihe specific data on the b ity of the
In 8ol avaliable? (Y or N)

Y insert the represenialive fraction here (default=1)

The amended SEl,, = SEls, * bioaccessibiity iraction

14 The nominal asssssment sub criterion for intake via sofl and dust ingestion is caiculated

using the formula: ASC oy ™ Rl uu/SElL,
- D ¢ -
mg per weight per day per
weight per day
LOMO1 April 2003 Page d0oli0
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies 10 two land uses: residential with plant uptake and allotments. For other land uses go directly ity question 25
Select the basis for the Concentration Faclor from 16 or 17 below, Select gns option only

16 Are sile specific Ci tion Factors for lealy and root

plant uptake of organics available? (Yor N) m
Measured Concentration Faclor for leafy I MWU(WUMU'WMWUDWBMM"!*
Measured Concentration Facior for ool vegetables [ o per atdry or fresh)* weight plant per ug per g dry weight sol

17 Where measured sile specific Conceniralion Faclors are not available the following formulae can be used o caiculale Concentration
Faciors for leafy and rool vegetable uptake of organics using the Briggs and Ryan approach.

To use the formulae for piant uptake of organics the following data are d

a representative value for K ., (octanoliwater partition cosfficient) | 7943282347 | water per | octanol
a representative value of & (soll density) 5o dry weightper e’
& representative value of K (organic carbon-waler partition coeflicient): [ 1.00E+09  Jom” per g dry weight
& reprasentative vaiue of I ., (raction of organic carbon in soll): ocp..tqu

& representative value of B (soll-water content by volume) s Jem'perem?

For ladly vegelsbiss oy = (07847102434 Posiom1 T8Y22 4oy 0 8500w 205, ) (WO HKaloc))

S

For mol vegetables CF aa™{(10° 771 4.0 82) (4044 oclec))'0.01

18 For caiculation of the SEI_, the unils for CF _, and CF ., must ba ug per g fresh weight plant over ug per g dry weight soll.
It may be necessary lo use a dry weight conversion facior when using meagsureq CF values.

In & dry weight conversion required? (Y or N) EEEREEE)

Residential with plant uptake e ﬁ BEOT SElg=
g i 5

20 The nominal assessment sub criterion for inlake via consumption of
homegr g is calculated using the formula: ASC g = Rlgu/SEL,

25 mg per kg soil

SNIFFER

Rl o i, matac

Nole - Ses 18 below

Nale - If the soil comection factor { #(0+4K.1..)) is greater
than 1 a default value of 1 is used.

ug per g fresh weight plant per ug per g dry weight soll

_i-m ) soil per kg body weight per day

Version 1.02
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies 1o two land uses: residential with plant uptake and alloiments. For other land uses go directly lo paragraph 25.

22 Select 8 value 107 SE .., from this Lable, depending on your choics of land use

Tand Uss SElLosuvut (K 501l por kg body weight per day)
Residental with plant uptake SElss[T12726:08_Jig s0d per kg body weight per day
alioiments
23 Is site specific dala on the of the 1

In soll available? (Y or N)
Iinsert ihe representalive fraction here (default=1)

The amended SEl, ., * SEl.... " bioaccessibiity fraction soil per kg body weight per day

24 The nominal assessment sub criterion for inlake via indirect soll ingestion
using the omula: ASC yures * Rlyges/SElnaras

S
mg per kg weighl per day

Intake via Inhalation of Outdoor Air

25mmmwuumm-mugummnwmmu‘

To use the formulae for inhalation of outdoor alr, the folk g sile p S are required:
Source Area
Source zone wiith parafiel lo wind direction W= metres
Depth to subsurface contamination dy metres
Soll Matrix
Soil organic matier content SOM=| 1 %
Mass fraction of organic carbon in sol fe] 1 ner
Air filled porosity Uiy 0.31 lunitiess
Waler Ned porosity Hou™ 0.15 unitess
Total porosity O™ A ~__Junitess
Bulk soil density o= kg soil per | sol
Contaminant
Organic carbon/waler partition coefficient K] 1000000000 waler per kg OC
Dimensionless Henry's constant H'=] || water per | air
Diffusion coefficient in waler D™ m* pers
Diffusion coefficient in sofl air D= jm” pers
Alr in soil 3 . et
Waier in soll _Junitless
Al torm & Im‘pers
Water term I 5§ |m’pers per (| water per | air)
Eflective diffusion coefficent D= E07 ™ pers
Molecutar weight M=l 270 lgpermal
Saturaled vapour pressue SetvPl ____ S80E03  JmmHg
Pathway parsmeters
Dilution ratio — 20000 unitiess
Temperature Tomp=| 12 o= [
Ambian| air velocity in the mixing zone (default from CLEA is 3 m per s) V"] 3 m per &

L 1 April 2003
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Time-averaged body height
Height of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr intaks Quidoors

JResidential with plant uptake Inser the appropriale TAAL,,, [ 721E02 | " mir par (kg body weight per day)

IResidental without plant uptake

[Commercial/indusirial

28 Soll squivalent intake
Caiculate the soff equivaient intake for inhalation of outdoor air
using the formula: SEl ., = TAAL,,, x CVF x 1000

g soif per (kg body weight per dayj

29 Nominal Assessment Sub Criterion
Calculate the nominal assessment sub-criteria for intake via outdoor air
using the formula: ASC ..., = Rl,/SEl.,,

mwhabnﬁsln-rd-v
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Intake via Inhalation of Indoor Air

SNIFFER  Veor'®

TR n i -
R A

2gusl 1o or grester than 18 and o the following land-use scenarios:

30 Indoor inhalation of vapour
This pathway gnly applies o Herry's
Residential with plant uptake, WIMAMM Commercal/indusinal
31 Time-averaged akr intaks indoors
Landuse
JRessdential with plant uptake
[Residential withoul plant uptake
[oamemerchlivhorel
32 Soll Factor
Soll Factor Is calculated using the formula SF=K _ x I /H'
33 Soll vapour partition cosfficlent

Tha soll vapour partilion coefficient (SVPC) is

34 The soll squivalent intskes for inhalation of indoor akr is calculated
using the formula: SEI,., = (TAAL, x 1000 x SVPC)DR

35 The nominal assesement sub criterion for inlake via Indoor air is calculated
using the formuls. ASC = R, /SEL.,

o I -
mg per weight per day per kg

weight per day

8. d vapour using the formula
C..-:anllﬂ'b!mlﬂx‘tm)

37 Equilibrium contaminant concentration in soll vapouwr
Equilibrium contaminan! concentration in soll vapour
Is calculated using the formula C,, = ASC,,, x SVPC

3 s od vapour o the
contaminan! concentralion in sod vapour C,. / Cy

i the raio is greaied than 1, Level 1 risk asssssment is nol appropriate. Il should be noted for urther
sile-speciic risk assessment that a C ,./C,, ratio greater than 1 may indicale the presence of a free product

Insart the appropriate TAAL,, he 2.78E-01 *air per (kg body weight per day)

- rv' " Img per kg soil

Co/Couml o S (mg per | air) per (mm Hg.g per moi)

Page 80l 10
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grated site specific criteris (SSAC) for substances
with dis ionless Henry's grester than or equal to 107
80l ingestion pathway VASC g™
hurmegs gatab 1UASC =
of s0d atiached o VASC e
inhalation of outdoor air WASC
inhalation of indoor air VASCy»

39 For the residential with plant uptake land use the SSAC ., =

40 For the alloiments land use the SSAC , =

41 For the residential withoul plant uplake land use the SSAC .. =

For the commercialindustrial land use the SSAC .=

a2 mmdtsmsmmmu@ in the

mg per kg soil

I d site specific criteria for substances
with Henry's less than 107
sod ingestion pathway 1ASC grg=
g 0 consumption pathway 1ASC
of soll $ed Io VASC rea™

The integrated Sie Specific Asssssment Criterion

43 For Ihe residential with plant uplake land use the SSAC ., =
For the allotments land use the SSAC , =
For the residential without plant uptake land use the SSAC .. =

For the commercial/indusirial land use the SSAC .=

The Level 1 Site Specific Assessment Criterion for |mg per kg soi

Page 0ol 10
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Risk Evaluation

44 Jusiily your use of the defaults on the
Include the folowing:

Justification provided (Y or N)
| Choice of Relevant Health Criteris valus

i Sie use (current and on
with land use selecied

W, Criscal Receplor

N. Path et A iy if used)

v. Sol Paramelers, e.g. pH

wksheel and ch the risk latad with the site.

<|d

=< <} <] <<

© SNIFFER 2003
Al g reserved  You will Aol rodiy, reverse comgle of ofarstes e ssseride T spremdet et
The views " s

o s made Fai the
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SNIFFER Method - Organics

Project Ref: GAC Run No:
1 This workshest may be used for organic contaminants
2 This worksheet has besn completad by Paul Brew
and has been checked by Christopher Bolan
3 N relates o Aromatic ECS-EC7 found at
INGESTION PATHWAYS

Toxicology for Ingestion Pathways

@ e bsancesvn o s v - i |
5a insert the relevant heakh cririon for ingestion [T Jimo per kg body weight per day
For a non threshold substance the relevant health criteron is the index Dose (ID).
For threshold substances the relevant heaith criterion is the Tolerable Daily
Intake (TDI).
Land Use
Ba The Table below lisis the defaull d and ging limes, used in the method for standard land uses.
Please inserl Y Lo indicale your choice of land use and of the default
Land Use Exposurs duration (years) | Averaging time (deys) —
Residential with plant uplake 06 I 2190 I
Residential without plant uptake [ r Y 2190 I v
o8 l 2190 I
Commercial/indusirial 16-59 L 15606 I

LQMO1 April 2003

SNIFFER
e .

Version 1.02

Page 10f 10



SNIFFER Method - Organics

Background Exposure for Ingestion

Ta Insert Mean Dally Intake (MDI) from non-soil sources
(If the is a non insen xevo )

Is the MDI equal 1o or greater than 80% of the TDI or is the MDI unkown? (Y or N)

Ba Because the MDI for children is lower than that for adults, the MDI will need 1o be comecied by a Childhood Facior (CF)

which depends on exposure duration. inser the appropriale factor here:

duration (years)
06

10-5_ﬂ

Receptor Body Weight

Ba Insert the Time-Averaged {female) Body Weight (TABW) depending on the chosen exposure duration

1o T

Reference Intake for Ingestion

108 For non threshold the Intake (RI) for the ingestion pathwary is calculated
using the formula: R, ge =D

For hotd sub the R Intake (R1) for ingestion pathways is calculated
using the formuta: Rl ge™( TDIH(MDVT0x46 4 xCF ) TABW)"

Note - The background component is in line with the approach in CLR 8, namely that the
%!m;gh-mlﬁﬂﬂ |
threshold where the background exposure (MDI) is greater than or equal o B0%
of the TDI, or tha MDI is unknown, the Relerence intake (R) for ingestion pathways is calculated
using the lormula: Ri.~0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b Is the @ non hold sub (Yor N)

5b Insert the relevant health criterion for inhalation
For a non threshold substance Lhe relevan! health criterion is the (indicative) Index Dose (ID).
For threshold substances the relevant heaith criterion is the Tolerable Dady
Intake (TDI).

LQMO1 April 2003
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Land Use
6b The Table below lists the defaull exp and averaging limes, used in the level 1 melhodology for siandard land uses.
Please insert Y (0 indicate your choics of land use and of the default L
Land Use E duration 1 time
Residential with plant uptake 08 ] 2190 I
Residential without plant uptake [ I Y 2190 L ¥
oe I 2180 I
O 1650 ] 19006 I
Background Exposure for inhalation
7b insert. Mean Dally Intake (MDI) from non-soll sources [CES0ET00Jma per day
(i the contaminant is a non threshoid substance insert zero )
Is the MDI equal 10 or grester than 80% of the TDI or is the MDI unknown? (Y or N) S

Bb Because the MDI for chidren is lower than that for adults, the MDI will need 10 be correcied by a Chidhood Faclor (CF)
which depends on axposure duration. Insert the appropriate facior here:

Exposurs w}

1650
Receptor Body Weight
95 Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration
—Exposurs duraiion (years]
08
16-50
LQMO1 Aprit 2003

T o body weon

SNIFFER

WU B g, A
i O B )

Version 1.02

Page ot 10




SNIFFER Method - Organics leFFEB Varsion 1.02

Reference Intake for Inhalation

10b For non threshold subsl the Iniake (RI) for the inhalation pathway is
calculated using the formula: Rl u.=ID

g per kg body weight per day

d the Ref Intake (RI) for ingestion pathways is calculated
umn the lnrrm. Rl jpgea=(TDH(MDUT0x46 4 xCFYTABW)"

Note - Tmbmdmmmthhhwthﬂnwmhcmi namely that the
MD! is corrected by the relevant adult

FGWWMMWMW(MDH is greater than
or equal to B0% of the TDI the Reference Intake (RI) for inhalation pathways is

calculaled using the formula; Rl y=02TDI mnparlg body weight per day
Pathway Check

11 The relevani pathways for calculating Site Specific Assessment Crileria depend on the land-use scenarios and the relative lendency of a substance
to exist as vapour molecules as opposed to heing dissolved in water, as expressed in Henry's Law conslant.

Is the dimensioniess Henry's constant H' greater than or equal to 10 *7 (Yor N)
If the answer is Y, include vapour inhalation pathways. If it is N, do nol. E

Intake via Soil and Dust Ingestion

12 Select & value for SEl s, from this table, depending on your choice of land use

Tand Use "SEI,.., (kg sollkg body walghUday)

“Residential with plant uplake
Residential without plant uplake
Aliotments
Commercial/industrial

S5Elung = 9.85E-06

13 Is site specific data on the b ity of the
In soil avallable? (Y or N)

K'Y insert the representative fraction here (default=1)

The amended SE| g, = SElg, * bivaccessibiity fraction | 985319E06 kg soll per kg body weight per day

14 The nominal assessmenl sub criterion for intake via soll and dus! ingestion is calculated
using the formuta: ASC e ™ Rlygeu/SElsng

ASCyy = i
mg per kg body weight per day

LQMO1 April 2003 Page 4 of 10
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Intake via Consumption of Homegrown Vegetables
16 This pathway only applies 10 two land uses: residential with plant uptake and alloiments. For other land uses go directly 1o question 25
Select the basis for the Concenration Factor from 18 or 17 below. Select gne option only
16 Are measured sile specific Concentration Faclors for leafy and root
plant uptake of organics avaiiable? {Yor N) N1
Measured Concentration Factor for leay vegetables LT per a(dry or freshy® weight plant per ug per g dry weight soll
Note - See 18 below
Measured Concsniration Facior for root vegelables ————————————Japer 0 (dry or fresh)® weight plan per ug per g dry weight soil
17 Where measured site specific Concentration Faciors are not avallable the following formulae can be used o calculate Concentration
Faciors for leafy and rool vegetable uplake of organics using the Briggs and Ryan approach.
To use ihe formulae for plant uptake of organics the following dala are required:
a representative value for K., (octanolwaler pariition cosficient) mwlm
a representative value of § (soil density) ty-‘Uupuun’
a representatve value of K .. (organic carbon-waler partition coefficient): ‘pornd'y“ui
a representative value of I, {fraction of organic carbon in soll) - CX:p-luai
 representative value of & {soil-waler content by volume) m’wmﬂ
For leafy vegetables CF ity = {07841 0 434 Powions1 TOI02 4 40 080gton-208.,0 B2 (W(O+$KG o))
cF...., ug per g frash waight piant per ug per g dry weight sod
Note - If tha soll correction facion { (i Nis
For root vegetabies CFpa={10° 791 240, 62) W(0+41ul,))"0.01 |m1.mmu1um. L e
ug per g fresh weight plant per ug per g dry weight soil
18 For calculation of the SEl ., the units for CF .., and CF .. must be ug per g fresh weight plant over ug per g dry weight soil.
i may be necessary 1o use a dry weight conversion factor when using messured CF values.
Is a dry weigh! conversion required? (Y or N)
e
Fomiar v o s St [ b ot oo bty vt oy
Aliotments
20 The nominai assessmen sub criterion for intake via consumplion of
bles is calculated using (he forMula; ASC g = Rly.gw/SEly
=
Pper kg body
weight per day
LOMOY April 2003 Page 5ol 10




SNIFFER Method - Organics

Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies 1o two land uses: residential with plan! uptake and allotments. For other land uses go direclly 1o paragraph 25.
22 Selecl a value for SEl g, from this lable, depending on your choice of land use

Land Use SEl,rsuew (kG 51l por kg body waight par day)
Residential with plan! uptake SEloses™| 11272606 kg soil per kg body weight per day
allotments
23 Is she specific data on the ibhity of the

in soil availabla? (Y or N)

Insert the representative fraction here (default=1)

The amended SEl, g = SEl e * bloaccessibility fraction kg soil per kg body weight per day

24 The nominal assessment sub criterion for intake via indirect soll ingestion
using the formula: ASC e = Rlngea/SElnsea

A e - [ e v o
mg per kg body weighl per day kg 50l per kg body
weight per day

Intake via Inhalation of Outdoor Air

25 This pathway only applies to substances with H' greater than or equal to 107,
To use the formulae for inhalation of outdoor air, the g site are requin

Source Area
Source zone width parallel to wind direction W= metres
Depih to subsurface contamination d,% metres

Soll Matrix

Soll organic matier contenl SOM=| 1 %
Mass fraction of organic carbon in soil fa™} 1 167
Air filled porosity unitiess

Waler filed porosity unitiess

Total porosity Junivess

Bulk soll density kg soll per | soll

Organic carbon/water partition coefficien| Lo 59 waler per kg OC
Dimensionless Henry's conslant H'=| 0.228 | waler per | air
Diffusion coefficient in water D 9.80E-10 m’ pers
Diffusion coefficient in soil air
Al in soil

Waler in soll

Alr lorm

Waler lerm

Effective diffusion cosfficient
Molecular weight
Saturaled vapour pressure

Pathway parameters

Dilution ratio
Temperature
Ambient air velocity in the mixing zone (default from CLEA is 3 m per s)

LQMO1T April 2003
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Receptor characteristics
Time-averaged body height
Height of mixing zone
26 Contaminant Volatilisation Factor (CVF)
27 Time-Averaged Air Intake Outdoors
Landuse
[Residential with plant uptake insert the appropriate TAAL, >air par (kg body weight per day)
jResidental without plant uplake
Jallotments.
[Commercial/industrial
28 Soll squivalent intake
Calculate the soil equivalent intake for inhalation of outdoor air ITEOA___ ]k soll per (kg body weight per day)
using the formula: SEl ., = TAAL,,, x CVF x 1000
29 Nominal A Sub Criteris
Calculate the nominal assessment sub-criteria for inlake via outdoor air
using the formula: ASC ., = Rl /SE L,
ASCys, <[ SI000E0F ] /

™ per K body weigh por day

LQMO1 April 2003 Page 7 of 10
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway gnly applies lo with Henry's 2qual to or grester than 10° and 1o the following land-use sconarios:
Residential with plan! uptake, Residential withoul plan! uptake, Commercial/industrial

31 Time-averaged alr intaks indoors

TAAL,, m3 air per (kg body waight
per day)
with plant uplake 3 g
esidential withoul plani uptake
ommercial/industrial

32 Soll Factor
Soil Faclor is calculaled using the formula SF=K ,, x foofH'

33 Soll vapour partition cosfficlent
The soll vapour partition coefficienl (SVPC) is.

34 The sol squivalent intakes for inhalation of indoor air is calculated
wsing the formula: SEI,,, = (TAAL, x 1000 x SVPCYDR

35 The nominal assessment sub criterion for intake via indoor air is calculaled
using the formula: ASC,, = R, /SEL,,

™G per kg body wekgh per day

36 Saturated vapour concentration
5 d vapour is d using the formula
Cou = (SatVP x MW x 10*)(760mmHg x R x Temp)

37 Equilibrium contaminant concentration in soil vapour
Equilibrium conlaminant concentration In soil vapour
is calculated using the formula C ,, = ASC,,, x SVPC

38 S vapour d 1o the equilibrium
contaminan! concentration in soll vapour: C,/ C.u

If the catio is greated than 1, Level 1 fisk assessment is not appropriate. 1 should be noted for further
sile-specilic risk assessment thal a C,/C.., ratio greater than 1 may indicale the presence of a free product.

LQMO1 April 2003
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Integrated site specific assessment criteria (SSAC) for substances

writh i lonless Henry's greater than or equal to 10°

sol ingestion pathway VASC aeg™
Ao % —— 1IASC o=
= S VASC paraa™
inhalation of ouldoor air VASCou=
inhalation of indoor air TASCm

The integrated Site Specific Assessment Criterion (SSAC)
39 For the residential with plant uplake land use the SSAC ., =
40 For the allolments land use the SSAC, =
41 For the residential without plant uptake land use the SSAC g =

For the commercial/industrial land use the SSAC .=

P Sp—

@2 The Level 1 Site Specific Assessment Crilerion for
Integ| d site specific criteria for substances
with di jonleas Henry's less than 107
sol ingestion pathway VASCan™
negrown vegetabl piion paihway s

The integrated Site Specific Assessment Criterion

43 For the residential with plant uptake land use the SSAC ., =
For the alioiments land use the SSAC , =
For the residential without plant uptake land use the SSAC .. =

For the commercislfindustrial land use the SSAC .=

The Level 1 Site Specific Assessmeni Criterion for

1 A0t Page 9 of 10
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Risk Evaluation

44 Jusiify your use ol the defaulls on the

b and ch the risk with the site

Include the following

Justification Y or N}
Choice of Relevant Health Criteria value

Site use (current and ded), on ¥
with land use selecled

Critical Receptor

Pathways { d (including b iRy if used)
Soll Parameters, e.g. pH

<[<|<|<
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SNIFFER Method - Organics

Project Ref: GAC Run No:
1 This workshest may be used for organic contaminants
2 This worksheet has baen completed by Paul Brew
and has been checkad by Chiistopher Bolan
3 it relates lo Aromaric ECB-EC10 found at
INGESTION PATHWAYS

Toxicology for Ingestion Pathways

Residential Without Plan! Uptake Site

o e sbstancea on ? Yarh ==
insert the relevant heaith criterion for ingestion ____400E02 __ Jmg per kg body weigh! per day
For a non threshold substance the relevant health crilerion is the index Dose (ID).
For threshold subsiances the relevant heaith criterion is the Tolerable Daily
Intake (TDI).
Land Use
6a The Table beiow liss ihe defaull exposure duralions and averaging times, used in the method for slandard land uses.
Please inserl Y lo indicale your choice of land use and of the default
Land Use duration (years) I Averaging time (days)
Residential with piant uplake 06 [ 2180 [
Residential withoul plant upiake 06 I Y 2180 I Y
Alowments 06 | 2100 [
Comsmarcialindusirial 16-59 I 15695 ]

LOMO1 Aprl 2003
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SNIFFER Method - Organics A SNIFFER Version 1.02
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R (A LA WA

Background Exposure for Ingestion

Ta Insert Mean Daily Intake (MOI) from non-soil sources [ Imgperday
(i the Is @ non th inserl zero )
Is the MDI equal to or grealer than B0% of the TDI or s the MDI unkown? (¥ or N) ==

8a Because the MDI for children is lower than that for adults, the MDI will need to be comected by a Childhood Facior (CF)
which depends on exposure duration. inser! the appropriate faclor here:

Receptor Body Weight
Ga Insert the Time-Averaged (female) Body Weight {TABW) depending on the chosen exposure duration
5 T

Reference Intake for Ingestion

10a For non threshold subs the Rel Intake (RI) for the ingestion pathway is calculated
using the formuia: Rl ge,=iD [ = |mg per kg body waight per day
For [ the R Intake (RI) for ingestion pathways is caiculaled

using the formula: Rl nges=(TDI{(MOUT0x46 4 xCFYTABW)"

Lunu memummmmwmmn namely that the _I

MO is correcied by the relevant adult

uwmmumcwmnhwum-m.quhm
of the TDI, or the MDI is unknown, the Reference Inlake (RI) for ingestion pathways is calculaled
using the formula: Rlyge=0.2TDI

INHALATION PATHWAYS

Toxicology for Inhalation Pathways
4b s the  non threshald substance. (Yor N}

5b Insert the relavant health criterian for inhaialion [CES0ETZ__Jm per kg body weight per day

For a non threshold substance the relevant health criterion is the {indicative) Index Dose (D).
For threshold substances the relevant health criterion is the Tolerable Daily
Intake (TDI).

Page 2 of 10
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Land Use
8b The Table below lists the default exposure durations and averaging times, used in the level 1 methodology for standard land uses.
Please insert Y 10 indicate your choice of land use and of the default W
Land Use E duration 1 Averaging time (days)
Residential with plant uptake 0-6 l 2190 I
Residential without piant uptake, 06 [ Y 2190 | ¥
Aloiments 06 ] 2190 |
Commercialindustrial 16-59 L 15605 |
Background Exposure for inhalation
7h insert Mean Daily Intake (MDI) from non-sol sources [ Jmoperday
(H the is a non b insert zer )
Is the MDI equal 10 or greater than 80% of the TDI o is the MDI unknown? (Y or N) EETea]

8b Because the MDI for children is lower than thal for adults, the MDI will need 1o be commected by a Childhood Facior (CF)
which depends on exposure duration. insert the appropriate factor here:

Receptor Body Weight
Gb Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration
duration () ~— TABW

T by

Page 3 of 10




SNIFFER Method - Organics SNIFFER Version 1.02

VORI b A MUNS
FORUM FOR W/ OMERLY, AR

Reference Intake for Inhalation

10b For non th id sub the Refs Intake (RY) for the inhalation pathway is
calculated using the formuia: Rl.puID [T e per kg body woighi per day
For threst (RI) for ingestion pathways is calculated

using the formula: FI.I.._-('I'BH{IDWOMB 4;CF]{TABW]'

Note - Thbldedwvwmlhhhwlhﬂn-ppmhcmﬂ namely thal the L Jmg per kg body weight per day
MDI s corrected relevant adult

Fum-mmhmmmmtwn is greater than
or equal o 80% of the TDI the Reference Intake (R) for inhalation pathways is

calculated using the formula; Ri.,=0.2TDI [© "~ 0012 ]mag per kg body weighl per day
Pathway Check

11 The relevant pathways for calculating Site Specific Assessment Criteria depend on the land-use scenarios and the relative tendency of a substance

o exist as vapour molecules as 1o being dissolved in waler, as expressed in Henry's Law constanl.

Is the dimensionless Henry's constant H' grealer than or equal o 107 (Yor N)
i the answer is. Y, include vapour inhalation pathways. If it is N, do not | e e |

Intake via Soil and Dust Ingestion

12 Selec a value for SE| 4, from this table, depending on your choice of land use

Tand Uss SElamg (kg s0IVkg body weightday)

Residential with piant uplake
Residential withoul plant uptake
Allotments
Commercial/industrial

SElyng = 9.85E-06

13 Is sie specific data on the of the
in soil available? (Y or N)

1Y insert the rep fraction here ( 1)

The amended SEl ., = SEl, * bioaccessibility fraction [ 9.85319E-06 |ig soil per kg body weight per day

14 The nominal assessment sub criterion for intake via soll and dust ingestion is calculaled
using the formula: ASC gog = RlpefSEluy

LOMO1 April 2003 Prge:40ii1D
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies to two land uses: residential with plant uplake and allotments. For other land uses go direclly lo question 25
Select the basis for the Concentration Factor from 16 or 17 below. Select gng oplion only

16 Are measured site specific Concentration Factors for lealy and root

plant uptake of organics available? (Yor N) s

Measured Concaniration Factor for leafy vegetables ] per o (dry or fresh)" weight piant per ug per g dry weight sol

Measured Concentration Factor for roal vegetables [ Jua per g (dry or fresh)" weight plant per ug per g dry weight soi
17memmcmmemmmMWhmhmthhm

Factors for lealy and rool vegetable uptake of arganics using the Briggs and Ryan approach

To use the formulae for plant uplake of the g data are required:

a representalive value for K, (oclancliwaler parition coefficient) water per | oclanol

s et oo ok oy T hovmonseen’

a representative value of K ., (organic carb ter partition : "pl'cd.-yw'ipbl

a representative value of I, (fraction of arganic carbon in soll): pocwrkg.gi

a representative value of {) (soli-water content by volume) ’pircm’

For lealy vegetables CFiuuy = (0.78471(7 434 o0%om1 78122 44 10 B00Km205.,0) 21 {0+ #oe o))

CF_,m ug per g tresh weight plant per ug per g dry weight sol
= Note - If the soil comection factor { #(0+4..l.c)) is greater

For root vegetables CFra™(10° 77" 210, 82)"(§{0+4K o) 0.0 @me.“" oc)) s grea

CFoa=[" 01008457281 " ]°  uu per g fresh weight plant per ug per g dry weight soll

18 For caiculation of the SE1__ the unils for CF .., 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 factor when using measured CF values.

Is a dry weight conversion required? (Y or N) ===

Calculation of SEl,
The Time A d Vi

SEl=  [[2ZTEDA ko sol per kg body weight per day

mtmmmmmmmmmmd
s using the formula: ASC o = Rlgeu/SEl

mg per kg body welghl por day

LOMO1 April 2003 Page 5 of 10




SNIFFER Method - Organics

Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies (o two land uses: residential with plan uptake and allotments. For other land uses go direcily lo paragraph 25.

22 Select a value for SEI 4. from this iable, depending on your choice of land use

Land Use BE)esew (K@ 80H par kg body waight per day)

Residential with plant uplake
aliotments

23 Is sile specific data on the bi biity of the
in soll avaliable? (Y or N}

Iinseri the representative fraction here (default=1)
The amended SEl, 4., = SEl 4. * bioaccessibiity fraction

24 The nominal sssessmen sub criterion for intake via indirect soll ingestion
using the formula: ASC s ™ Ripgue/SEbnugres

ASCosrwe *[7 7" 50000003 |
mg per kg body weighl per day

Intake via Inhalation of Outdoor Air

25 This palhway only applies lo substances with H' greater than or equal to 10°
To use the formulas for inhalation of ouldoor air, the following sile parameters are required:

[ 7007053486 |mg per kg soul

€[ TTETEEDE Ju 308 pr b body weght por day

pers per (| waler per | air)

Source Area
Source zone width paraliel to wind direction Ws| | metres
Depth lo subsurface contaminalion d; metres
Soll Matrix
Soil organic matier conlent SOM={ 1
Mass fraction of organic carbon in soll Io= 1 ner
Air filled porosity B 0.31 Junitess
Waler fled porosity o™ 0.15 unitiess
Total porosity L unitiess
Bulk soil density kg soil per | soil
Contaminant
Organic carbon/waler pariition coeficient Keet 1600 walef per kg OC
Dimensionless Henry's constani H‘t_-—u_lmwllir
Diffusion cosfficient in waler D= I.ME-_-N m"* per s
Diffusion coefficient in soll air D 1.00E-05 " pars
Ar in soll -
Waler in soil S Ty
Air farm = = " pers
Waler lerm
Effective diffusion coeficient D=} “o " pers
Molecular weight MW= per mol
Saturated vapour pressure SatvP| Hg
Pathway paramelers
Diution ratio DR= 20000 unitess
—
Temperaiure Temp= 12 C+2N=
Ambient alr veloclty in the mixing zone (default from CLEA is 3 m per s) Var| 3 m per s

LOMO1 April 2003
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Time-averaged body height
Height of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Tima-Averaged Air Intake Outdoors

L*ﬂ
with plant uplake

[Residental without plant uptake
[Allotments
[Commercial/industrial

28 Soll equivalent intake

Calculate the soil equivalent intake for inhalation of outdoor air
using the formula: SEl e, = TAAl., X CVF x 1000

29 Nominal Assessment Sub Criterion

Calculate the nominal assessment sub-criteria for intake via outdoor air
using the formula: ASC gy = Rlg/SElue,

1.4 OE - —
mg per kg body welght

por day

[~ 5270178628 Jmg per kg soil

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 1o with Henry's 2qual to or greater than 10” and lo the following land-use scenarios:
Reasidential with plant uplake, Residential withoul plani uptake, Commercial/indusirial

31 Time-averaged air intake indoors

Landuse

with plani uplake
withoul plant uplake

32 Soll Factor
Soil Factor is calculated using the formula SF=K , x f./H'

33 Soll vapour partition cosfficient
The soil vapour partition coefficent (SVPC) is

34 The soil equivalent intakes for inhalation of indoor air is calculated
using the formula: SEl,,, = (TAAL,, x 1000 x SVPC)YDR

35 The nominal assessment sub criterion for intake via indoor air is calculated
using the formula: ASC,,, = R, /SEL,,,

L 120000E02 !

mg per kg body weight per day
36 Vapour
s d vapour s calculated using the formula
Cyu = (SatVP x MW x 10*)(760mmHg x R x Temp) Cou={" 3ZHDBSESDT  |mm Hg.g per mol

37 Equilibrium contaminant concentration in soll vapour
Equilibrium conlaminant concentration in soil vapour

is calculated using the formula C ,, = ASC,,, x SVPC C.=]
38 S d vapour P 1o the equilibrium
conlaminant concentration in sol vapour: C, / Cou CofCoa=| ZBBOSTEDE |y per | air) per (mm Hg.g per mol)

I tha ratio is greated than 1, Level 1 risk assessment is nol appropriate. It should be noted for further
she-specific risk assessment thal a C ,/C,, ratio greater than 1 may indicate the presence of a free product.

Page 8 of 10
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Method - Organics
SNIFFER w»'\=»
.

Integrated sia specific criteria (SSAC) for substances

with Henry's greater than or equal to 107

soll ingestion pathway 1ASC o™ &
homegr gelable consumption p ¥ ASC = =
g of soil attached to b VASCpareu™ -
inhalation of ouldoor air VASC o™ =
inhalation of indoor air UASC o %

The integrated Site Specific Asssssment Criterion (SSAC)
39 For the residential with plant uptake land use the SSAC ., =
40 For the alloiments land use the SSAC,, =
41 For the residential without plant uptaks land use the SSAC e =

For the commercial/indusirial land use the SSAC ..~

L+ mmu1smsommmcnmm a mg per kg soil

g site specific criteria for substances
with dimensionless Henry's less than 10°
soil ingestion pathway 1ASC g0
jon pathway 1IASC o=
of sol o veg VASC g™

The integrated Site Specific Assessmaent Criterion
43 For the residential with plant upiske land use the SSAC .., =

For the allotments land use the SSAC, =

For the residential without plant uptaks land use the SSAC e, =

For the commercial/indusirial land use the SSAC ..~

‘ Imsnorkunl

The Level 1 Site Specific Assessment Criterion for

LOMO1 April 2003 Page 8 of 10
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SNIFFER Method - Organics
WORLAND B e S A
A PO | O
Risk Evaluation

44 Jusiify your use of the defaults on the worksheel and charactarise the risk associated with the site.
Include the following:

Choica of Relevan! Health Crileria value
Siie use (curment and on
with land use selected

Critical Receplor

SolfP"-m.o.n. pH

ity if used)

<|<|<|=<

<TE

© SNIFFER 2003
Adl nghts resarved. You will not modily, reverse complie or oihensiss dis-sssembla e spresdshest.
The views sspressed & s dooumant are 1ot necessarntly Phose of SMIFFER of the Project Sieenng Group. lis mambers. servanis of agents accepl na Labllty whatsosver for any koss of damage ansing from he inlenretabon o use of e INformalion, of eENce URN views conlned herein

No promise s made Pl ihe xraaedshest wil provide any parbculer facilties or Ancions. The user Mmust snsure hat ihe worksheel masds their needs and remaing solely for the ol he The user is eniirely responsible for the consequances of any use of tha workshes! and No warmanty s
provided about the Miness for of any part of Iy
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1
1 This worksheet may be used for organic contaminants
2 This workshest has been completed by Paul Brew on 08/07/2008
and has been checksd by Christopher Bolan on 0840772008
3 R relates 1o Aromatic EC8-EC10 found at Residential Without Plant Sue
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
@ e s 2 vt =
5a Insert the relevant heakth criterion for ingestion [T TTJmo per kg body weight per day
For @ non threshoid substance the relevant health criterion is the index Dose (1D)
For threshold substances the relevani health crilerion is the Tolerable Daily
Intake (TOI).
Land Use
Ba The Tabie below lists the delauil exposure durations and averaging times, used in the method for slandard land uses.
Piease inser! Y 10 indicale your choice ol land use and of the default
Land Use Exposurs duration (years) | Averaging tima (days)
Ressdential with plant uptake 06 L 2190 |
Residential without plani uptake 08 I ¥ 2190 | h 4
o8 I 2190 I
oo | 15685 [

LOMO1 April 2003 Page 10f 10




SNIFFER Method - Organics

Background Exposure for Ingestion

Ta insart Mean Dadly Intake (MD1) from non-soll sources
(W the is a non L insert zero )

Is tha MDI equal 10 or greater than 80% of the TDI or is the MDI unkown? (Y or N)

B8a Because tha MDI for children is lower than that for adults, the MDI will need 1o be corrected by a Childhood Faclor (CF)

which depends on axposune duration. inseri the appropriate facior here:

Exposurs duration (years) {
(]

16-59

Receptor Body Weight

9a Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

—— T

Reference Intake for Ingestion

10a For non the R Intake (RJ) for the ingestion pathway is caiculaied
using the formula: Rl g ID

For th - the Intake (R1) for ingestion pathways s calculated
using the formula: Rl e =(TDH(MDUT0x46 4 xCFYTABW]"

Note - The background component is in line with the approach in CLR 9, namely thal the
MD! is correcied by the relevant adult L.
of threshold substances where the background exposure (MOI) is greater than or equal to B0%

of the TDI, or the MDI is unknown, the Relerence Intake (Ri) for ingestion pathways is calculated
using the formuia: Rl =0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b Is the & non thresh it (Yor N)

5b Insert the relevant health criterion for inhalation
For a non threshold substance the relevant health crilerion is the (indicative) index Dose (D).
For threshokd substances the relevant heaith criterion is the Tolersbie Dally
Intake {TDI).

L 1 April 2003

Exposure duration (years) TABW
o3 [TEEJha bosr woin
16-50

T o s oo o
S5

—"“Wkﬁmwlpﬂdﬂy

]
BT o by weh oy

SNIFFER

AL AMD e e
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Version 1.02
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Land Use
65 The Table below lists the delault exp and ing limes, usad in the level 1 methodology for standard land uses.

Please insert Y to indicale your choice of land use and of the defaukt 0
Land Use E duration (years) 1 Averaging time (days) |

Residental with piant uplake 06 [ 2190 |

Rasidential withoul plant uplake 06 | ¥ 2190 |
Alotments 06 [ 2190 |

Commercialindusirial 16-59 | 15695 I

Background Exposure for inhalation

b Insert Mean Daly Intake (MDI) from non-sol :"Wh
(¥ the is a non ibal insert zem )
Is the MDI equal io or greater than B0% of the TDI or is the MDI unknown? (Y or N) :E

Bb Because the MO for children is lower han that for adults, the MDI will need 1o be corrected by a Chidhood Factor (CF)
which depends on exposure duralion Insert the appropriste facior here:

duration (inhalation)
-
1650
Receptor Body Weight
b insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration
duration TABW
" — Ll
16-56

LOMOT April 2003 Page 3of 10




SNIFFER Method - Organics

Reference Intake for Inhalation

10b For non th d sub the Ret Intake (R) for the inhalation pathway is
ot o e i IR - = 5y vt o
For threshold sub the Refe Intake (R1) for ingestion pathways is calculated

using the formula: Rl .= TOI(MDV70x46 4xCFYTABW)"

Nole - The background component is in ine with the approach in CLR 9, namely thal the ] _mpﬂkghodvmohmwd.ly
MD| is corected by the relevant adull ht

For threshold substances where the background exposure (MDI) is grealer than
or equal 1o B0% of the TDI the Reference Intake (RI) for inhalation pathways is

calculated using the formula: Rl ,.=0.2TO! _nqwlabodywbhipum
Pathway Check
11 The relevant pathways for calculating Site Specific Assessment Criteria depend on the land-use scenarios and the relative lendency ol a subslance
1o exisl as vapour a8 opp 1o being in waler, as expressed in Henry's Law conslant.

Is the dimensioniess Henry's constant H' greater than or equal 1o 107 (Yor N)
If the answer is Y, include vapour inhalation pathways. ¥ il is N, do not. E

Intake via Soil and Dust Ingestion

12 Select a value for SEl o, from this table, depanding on your choice of land use

Land Use SEluny (kg s0IVkg body waighUday)
SElyn = 9.85E-06
13 Is she specific data on the b iblity of the
in soll available? (¥ or N) EERg T
1Y insert the representaiive iraction here (delault=1) B
The amended SEl, = SEl,,, * bioaccessibiky fraction _mwwmmwnwm

14 The nominal assessment sub criterion for inlake via soil and dus! ingestion is calculaled
using the formula: ASC gy = Rigeu/SElsy

oI 0 I - (-
mg per kg body weight per day soil per kg

weight per day

%ﬁoﬂm

SNIFFER

Version 1.02
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Intake via Consumption of Homegrown Vegetables

15 This pathway only spples 1o iwo land uses: residential with plant uplake and alloiments. For other land uses go directly 1o question 25
Select the basis for the Concentration Facior from 16 or 17 below. Select gae oplion only

16 Are measured sile specific Concentration Faclors for leafy and rool

plant uptake of organics avadable? (Yor N) m
Measured Concentration Factor for lealy veg: l hp-g(ﬁyumrvnmphlpﬂugp-gay-qmﬂ
Measured Concentration F acior for rool vegetabies [——"Jvu per udry o kesh)* weight plant per ug per g dry weight soll

17 Where measursd sile specific Concenlration Faclors are not available the following formulae can be used lo calculate Concentration
Faciors for leafy and rool vegetable uptake of organics using the Briggs and Ryan approach

To use the formulse for plant uptake of organics the data are requin
a represeniative valus for K ., (octanol/water pariition coefficient) mwlm
& reprosentative vahus of § (3od denslty) S5 Jesvwenhtperen’
2 represantative valus of K ., (organic carbon-water pariition cosfficient): ‘pcnd'yu‘w
a represeniative value of I, (fraction of organic carbon in soil) : 5.98802E-03 g OC per kg sol
& represeniative valus of © (sod-waler content by volume) ‘9"““!
Forlealy vageiebiss CF = (07841 Ko THFD2 4 0 Vo 20,6 21 (0 4o o))
cF...,- ug per g iresh weight plant per ug per g dry weight sol
For rool vegetables CF (107 7701 2,0 82 W0+ ))°0.04

CF v [ EEIEIIIAR] 40 P © 're=h weioht plant per ug per g dry weight sod

18 For calculation of the SE| , the units for CF ., 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 facior when using measured CF values.

1s 8 dry waight conversion required ? (¥ or N) SRR

Caiculation of SEl .,
The Time A d Ve bia C: tion Rale for homegrown vegetables is given in the Table below.

sprouts
Cattuge

[Carrol
JLealy salads
{Onion
Polato

19 Select a value for SEI__, from this table for the of P g on your choice of land use and loxicological endpoint
Landuse SEl,,, (kg soil per kg body weight
day)

Residential with plan! uptake

20 The nominal assessment sub criterion for inlake via consumgption of
homegrown vegetables is caiculalad using the formula: ASC ., = Rl ./SEl,

oI [ - -
mg per kg body weight per day soil per kg body

weight per day

<QSI\{IFFER

S & —
£55ve I PASRRNGS RRSED

Note - If the soll comeclion facior { #{0+§(_[..)) is greater
han 1 a defaull valus of 1 is used

st RS ot oty vt o

Version 1.02
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SNIFFER Method - Organics

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 1o paragraph 25

22 Selecl a vaiue for SE| ey from this table, depending on your choice of land use

Land Use SEhp..s (k9 50 por kg body weight per day)

Rasidential with plant uplake

aliotments

23 Is site specific daia on the
in soi available? (Y or N)

ibility of the

Insart the representative fraction here (default=1)

The amended SEl,.4 .. = SEl,uw * bioacosssibiity fraction

24 The nominal assessment sub criterion for intake via indirect soll ingeslion
using the formula: ASC ey ® Rl puu/SELsus

oo S

MMWEQ

weigh! per day

mg per kg body weighl per day

Intake via Inhalation of Outdoor Air

25 This pathway only applies 10 substances with H' grealer than or equal 1o 10
To use the formuise for inhalation of outdoor air, the following sile parameters are required:

Source Area

Soll Matrix

‘m 2003

Saurca zone width paraliel 1o wind direction
Depth o subsurface contamination

Soll organic maller conlent

Mass fraction of organic carbon in sol
Alr flled porosity
Waier fled porosity

Tolal porosity

Bulk soll density

Organic carbon/waler partition coefficient
Dimensioniess Henry's constant
Diffusion coefficient in waler
Diffusion coefficient in sofl air
Alrin soll

Waler in soll

Alr lorm

Water lerm

Eflective diffusion coefficient
Molecular weight

Salurated vapour pressure

Diution ratio
Temperalure
Ambien! air velocily in the mixing zone (default from CLEA is 3 m per )

56T o pr b bty et o

===t =]
_uwwiabodrwh' | per day

R - v o

W= meires.
d; metres
SOM= 1 %
O — vor s o e va
Y™ 0.31 unitiess.
O™, 015 unitiess
L ] uniliess
18 ko solperisol
LW 2500 waler per kg OC
H'=| 0.14 | water per | air
L 7.00E00 m* per s
D; 100605 m pers
a5s
‘pars
? per s per (| waler per | air)
D “pors
MW= 1 g per mol
SatVP| mmHg
DR 20000 Junitess
L Coarse
V= 3 m per s

SNIFFER

Version 1,02
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A R ()

Recaptor charactaristics
bpitning =
oo of g one " R e s

26 Contaminant Volatilisation Factor (CVF)
cvr [T o

27 Tims-Averaged Alr Intaks O .
Landuse TAAlouty m air per (kg body
weight per day)
with plant uplake Inset the appropriale TAAL.. here[ T I7Ea | sk per (kg body weight per day)
withoul plant uptake
28 Sol squivalent intaks
Calculale the soll equivsient intake for inhalation of ouldoor air [ < 0¥ per (ks body weight per day)
using the lormuls: SE) .., = TAAL,, x CYF x 1000
20 Sub Criterk

Caiculale the nominal assessment sub-criteria lor intake via ouldoor air
using the formula: ASC,,, * RL./SEl...

oo N - e
mg par kg body weighl per day per

weight per day

Version 1.02
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Intake via Inhalation of Indoor Air

30 Indoor inhalation of vapour

This pathway gply applies o & with Henry's equal to or greater than 107 and 1o the lollowing land-use scenarios:
Residential with plant uplaks, Residential withou! plant uplake, Commercialindustrial
31 Time-averaged alr intaks indoors
TAAl,, m3 air par (kg body weight
per day)
tial with plant uplake mmw-u1m,,r-‘-ﬁwthnmmiw per day)
without plant uptake
32 Soll Factor
Soil Faclor is calculaled using the formula SF=K , x f/H sp_lywm”a
33 Soil vapour partition cosfficient
The soll vapour partiion coeflicient (SVPC) is svee- [ ODUAIUOIR] <o sof per | air
34 The soll squivalent intakes for inhalation of Indoor air is calculaled
using the formula: SEI,., * (TAAL. x 1000 x SVPC)DR se... B BTERI] o sotikg body weight per day)

35 The nominal assessment sub criterion for intake via indoor air is calculated
using the formula: ASC,,, = R\, /SEl,,

S RN v I s T
mg per kg body weight per day kg soil per kg body
weight per day

Saluraled vapour concentration is calculated using the formula

Cou = (S8IVP x MW x 10"){760mmHg x R x Temp) c...-—mn“wm

37 Equilibrium contaminant concentration in soll vapour

s caiculated using the lormula C,, = ASC,,, x SVPC c.._.qwla

38 Salurated vapour conceniralion compared Io the equilibrium
contaminani concentration in soll vapour: C,, / C.y C.JCu-_mwlpﬂpqqmm Hg.g per mol)

I the ratic is grealed than 1, Level 1 risk assessment is not appropriate. It should be noted for further
site-spedific risk assessment that a C . /C,, ratio grealer than 1 may indicate the presence of a free product.

1 Aprl 2003 Page Bof 10
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Method - Organics

Ini d site specific eritaria (SSAC) for substances

with Henry's greater than or squal to 107

s0d ingestion pathwary UASC g 1
g G ASC = 1

e of soil hed 0 VIASC g™ 1

inhalation of ouldoor air 1ASC .~ 1

Inhalation of INdor akr 1VASC,.» 1

The integrated Site Specific Assessment Criterion (SSAC)
39 For the residential with plant uptake land use the SSAC ., =

40 For the allotments land use the SSAC , =
41 For the residential without plant uplake land use the SSAC .. =

For the commercial/industrial land use the SSAC .=

2 Thaled18ioSpadﬁcAmCrﬂmmbr- in the

[’ d sita specific critecia for substances
with dimensionless Henry's less than 10°
soil ingestion pathway VASC gog™ 1
or ) pattway 1IASC =
of soll o b VASC g™ 1

The integraled Sits Specific Asssssment Criterion

43 For the residential with plant uptake land use the SSAC ,, =
For the aiotments land use the SSAC , =
For the residential without plant uplake land use the SSAC ... =

For the commercial/indusirial land use the SSAC __=

mum1su5pmﬂcummwmu- in the

s M
(S M

- soil per mg
soil par mg
= kg soil per mg

[ —
(S
= e
[

79.56423 Impﬂkalol

mg per kg sol

<{SNIFFER e
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SNIFFER
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Risk Evaluation
44 Justify your use of the defaults on the worksheet and characierise the risk associaled with the site

«Tm

LQMO1 April 2003

Inchude the foliowing
Justificalion Y or N)

Choice of Relevan! Health Criteria value

She use (curmen! and intended), comment on compalibitity

with land use selecied Y

Critical Receplor Y

Patways included/o ( g b ity if used) Y

Soil Paramelers, e.g. pH Y

© SNIFFER 2003

All ighia resarved.  You will not modidy, reverss compie or offansiss dis-assamble s spreadehest

The views axprassed int Fis docurment e rof (ecessanly hoss of SNIFFER o the Project Stseriny Groug. s mambars, servants of agents accept no kabeily whatscever or any loss or damage sraxg kom b use of e vk OF relancE (PON verws i e

Mo promise & rmade il e apresdshest wil provids any perculs lacies o bncions Tha user musl eneure Pal he L solaly o use of the Tha user s entirely for the ol ey use of he and no warranty s

provded aboul e Mress b purposs of ol any part of tha
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1
1 This worksheet may be used for organic contaminants
2 This workshest has been compleied by Paul on 08/07/2006
and has been checkad by Cheistopher Bolan on 080772006
3 i relales 1o Aromatic EC12-EC16 found at Residential Without Plant Uptake Site
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
Is the  non 7 (Yor N) I:_—“:I
Sa Insert the relevant health criterion for ingestion mwhm-ﬁnnm
For & non threshoid substance the relevant health criterion is the Index Dose (ID).
For threshoild subsiances the relevan health crilerion is the Tolerabie Dally
Intake (TDI).
Land Use
6a The Table below lists ihe delaull exposure durations and averaging times, used in the method for standard land uses.
Please insert Y 1o indicale your choice of land use and of the defaull
Land Use Exposure duration (years) | Averaging time (days)
Resdential with plant uptake 06 I 2190 ]
Residentisl withoul piant uptake 0-6 | Y 2190 | Y
08 I 2190 l
Commercial/industrial 16-50 I 15605 |

Page 1 of 10




SNIFFER Method - Organics

Background Exposure for Ingestion

Ta Insert Mean Dady Intake (MDI) from non-soll sources
(¥ tha " s & non th d inserl zero )

Is the MD{ equal 1o or greater than 80% of the TDI or is the MDI unkown? (Y or N)

8a Because the MDI for children is lower than that for adults, the MDI will need o be corrected by a Childhood Factor (CF)
which depends on sxposure duration. Insert the appropriste lacior here:

Exposure duration (years) (ingestion)
06

1650

Receptor Body Weight

Sa Insert the Time-Averaged (lemale) Body Weigh! (TABW) depending on the chasen exposure duration

— T

Reference Intake for Ingestion

10a For non threshold sub tha Intake (R} for tha ingestion pathway s calculaled
using the lormula: Rl .=ID

For the R intake (RI) for ingestion pathways is caiculaled
using the formula: Rl,ee=(TDH{(MDI70x48 4CFYTABW)

ENﬂh-TNlehhhﬂhMWhMlmmh J
s relevant adult L
ammmnnwmw(ﬁnthamuum

of the TDI, or the MDI is unknown, the Reference Intake (RI) for ingestion pathways is calculated
using the formula: Rig.,~0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b |s the sub a non ib (Yor N)

5b Insert the relevant health criterion for inhalation
For a non threshoid substance the relevant heaith criterion is the (indicalive) index Dose (ID).
For threshoid substances the relevant heaith criterion is the Tolerable Dally
Intake (TOH).

1 April 2003

—_ Exposurs duration (years] TABW
e P ——— e e
16-50

_thhﬂvwiwm
_mn per kg body weigh! per day

(I o o kb ot o oy

T o o b weghpr oy
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Method - Organics
Land Use
8b The Tisble below lists the defaul * and averaging times, used in the level 1 methodolagy for standard land uses.
Please insert Y 1o indicate your choice of land use and of the defaull assump
Land Use duration T Averaging time (days)
Resudential with plant uplake 06 ] 2190 I
Fesdental without plant uptaka 06 L ¥ 21980 l ¥
oa ] 2190 I
Commercialindustrial 16-59 I 15605 r

Background Exposure for inhalation

b insert Mean Dady intake (MDI) from non-sol sources | ——— T
(¥ the s anon b insert zero )
Is the MO equal 10 or greater than B0% of the TDI or is the MDI unknown? (Y or N) E

85 Because the MDI for children is lower than that for adults, the MDI will need 1o be corrected by a Childhood Facior (CF)
which depends on exposure duration. insert the appropriate facior here:

duration (inhalation)
 ——
16-5:_
Receptor Body Weight
b insart the Time-Averaged (lemale) Body Weigh! {TABW) depending on the chosen exposure duralion
[T o body weiont

SNIFFER  ‘='®

T W U
p_ LT
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SNIFFER Method - Organics

Reference Intake for Inhalation

106 For non th he R Intake (RI) for the inhalation pathway is
calculated using the formula: Rl =10 _mn-lnmmwwd-v

For the R Intska (RI) for ingestion pathwarys is calculaied
uaing Ihe formula: RY e =(TDIH(MDUT0x48 4CFYTABW)"

Nole - The background component is in line with the spproach in CLR 9, namaly that the
s corrected by the relevant sdull

For threshold substances where the background exposure (MDY) s grealer than
or squal 1o B0% of the TDI the Reference Intake (RI) for inhalation pathways is
calculated using the formula: Rl,=0 2TDI

R o o v by oot

B - v 520 oo o

Pathway Check

11 The relevant pathways for caloulating Site Specific Asssssment Crileria depend on the land-use scenarios and the relative lendency of a substance
10 exisl a8 vapour a3 o being In waler, as expressad in Henry's Liw constant.

s the dimensionisss Hervy's constant H' greater than or squal 1o 107 {Yor N)
W the answer is Y, inchude vapour inhalation pathways. I it is N, do nol =

Intake via Soil and Dust Ingestion

1 Aprl 2003

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

Land Use SElL., (kg solVkg body weightday)
Ressdential with plant uplake
Romrin i s -
Allotments
Commercialindusirial
13 |s she specific data on the y of the
in sod avadable? (Y or N) ]
¥ Y insert the representalive fraction here (default=1) :

The amended SEl, = SEl., * bioaccessibiity fraction

(R« 0 o o o

14 The nominal assessment sub criterion for intake via soll and dust ingestion is calculaled
using the formuia: ASC ey ™ Rigeu/SEl ey

oo NS N - o
mg per kg body weight per day per

weight per day

SNIFFER

WAL B -
S

Version 102
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SNIFFER Method - Organics

Intake via Consumption of Homegrown Vegetables

15 This pathway only applies 10 two land uses: residential with plant uplake and aliolments. For ather land uses go directly lo question 25
Selecl the basis for the Concentration Facior from 18 or 17 below. Select gne option only

16 Are measured site specific Concentralion Faciors for leafy and rool

plant uptake of organics available? (Yor N) B
Measured Conceniration Facior for lealy vegelables Ewwnimwmrmmwwwgmmnﬂ
Measured Concentration Faclor for rool vegelables mmwg(mumrwmwwwgmmmu

17 Where measured site specific Concentration Factors are not available the following lormulae can be used o calculate Conceniration
Faclors for leafy and rool vegelable uptake of organics using the Briggs and Ryan approach.

To use the formulae for plant uptake of the It data are sired:
a representative vaiue for Ko, ater partilion ) 7943282347 i water per | actanol
a representative vakus of ¢ (soll density) [ Jedvweghtpercm’
a representative valus of K .. (organic carbon-water partition coefficient): ‘wnth’mlﬂ\l
& represeniative valuy of f ., {fraction of organic carbon in soll) : 5.98802E 03 kg OC per kg soil
a representaiive valus of © (soll-waler conteni by volume) ’wcm’
For lealy vegetables CF oy, = (0,784 4 00wons? 22 84s 4 f owrom28.,0 82)"(MU+4K. o))
CF.,,,- ug per g iresh weight piant per ug per ) dry weight sod
For rool vegelables CF ™ 10° 727" 200 82)" WO+ )1 0.01

SNIFFER Y=

ml—mmm

Note - See 18 below

- If the soil cormection factor ( W(0+4K[..)) is grester

Note
1 a delaull value of 1 is used

cr o R+ o o i

18 For calculation of the SE| ., the units for CF ., and CF ., musi be ug per g fresh weight plant over ug per g dry weight soil.
it may be necessary lo use a dry weigh! conversion facior when using measured CF values

Is & dry weight conversion required? (¥ or N} =SR]

19 Select a value for SE1,, from this table for the contaminant of concem, depending on your choice of land use and loxicological endpoint

Landuse SEl,.q (kg soll per kg body waeight
per day)
Residential with plant uplake SEl*
Alotments
20 The nominal assessment sub criterion for intake via consumption of
homegr bies is caiculaled using the formula: ASC o = Rlg/SEL.,
oo [IEEEEETE 0 0 0  [CEEEEm - [
mg per kg body weight per day kg soil per kg body

weight per day

ez TR
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SNIFFER Method - Organics

Intake via Ingestion of Soll Attached to Vegetables
21 This pathway only applies 10 two land uses: residential with plant uptake and aliolments. For other land uses go directly lo paragraph 25

22 Select a value for SEI . from this lable, depending on your choice of land use

24 The nominal assessment sub criterion for inlake via indirect soll ingestion
using the formula: ASC e = Rlings/SE harace

Tand Usa SEl,oauee (K9 801l par kg body welght per day)
Residential with pani uptake SEluacec™[ 11272606 i scil per kg body weight per day
alotmens
23 Is site specific data on the b ibilty of the
in 5ol avallabie? (¥ or N) )
Insert the representative fraction here (default=1) ]
The amended SEl,ge ® SEl,ew, * bioaccessibilty fraction _gmwwm-auup«ay

oo I O - (e
mg per kg body weight per day soll per

weigh! per day

Intake via Inhalation of Outdoor Air

25 This pathway only applies o substances with H' grealer than or squal 1o 107
To use the formulas for inhalation of outdoor air, the following site paramelers are required:

Source Area

Source zone width parallel lo wind direclion W= meltres
Depth to subsurface contamination d.= metres

Soll organic matter conlent SOM=|

Mass fraction of organic carbon in sol foe™

Air flled porosity O™

031

Waler fied porosity L

15

Total porosity Dhoeas unitess
Bulk soll denslty =] kg soll per | soil

Contaminant

Organic carbon/water pariition coefficient Ko™l

| waler par kg OC

Dimensionless Henry's conslant
Diffusion coefficient in water

| waler per | alr
Im* pers

Diffusion coefficient in sol air
Al in soil

Water in soil

Alr lorm

Waler lerm

Effective diffusion coefficient
Molecular weight

Salurated vapour pressure

Pathway parameters

Dilution ratio

Temperature

Ambient air velocity in the mixing zone (defaull from CLEA is 3 m per s) V=

LOMO1 April 2003
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SNIFFER Method - Organics QSI:LF-'FER Version 1.02

R e, mpny
Time-averaged body height T -
Haigh.of ibieg 2008 b 2= [

26 Contaminant Volatilisation Factor (CVF)

T d Alr Intake Outcd

Landuse TAAlouty m’ sir per (kg body
ssidential with piant uplake Insert the appropriate TAAI, here[ ™ 727602 m"ar per (kg body weight per day)

[Residental without plani uptake
JAkoiments
[Commerdialindusiriai

28 Soll squivalent Intaks
Calculate the soll squivaleni intake for inhalation of ouldoor air _hololwtl\nbmnd\lv-d-y)
using the formula: SE1,.., = TAAL., x CVF x 1000

29 Nominal Assessment Sub Criterion
Caiculate the nominal assessment sub-criteria for intake via ouldoor air
using the lormula: ASC ., = RL./SEl,.,

o [N O - S
mg per kg body weight per day porhg

wegh! per day

LOMO April 2003 Page 70l 10




SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

LOMO1 April 2003

30 indoor inhalation of vapour

#ayal to of greater than 10° and 1o the following land-use scenarios

This pathway gnly applies o with Henry's
Residential with plant uplake, Residential without plant uplake, Commarcialindusirial
31 Time-averaged alr intaks indoors
Landusa
with plani uplake
without plant upiake
32 Soll Factor

Soll Facior is calculated using the formula SFeK _ x /W

33 Soll vapour partition cosfficient
The solf vapour partition cosficient (SVPC) is

34 The soll equivalent inlakes for iInhalation of Indoor a¥ is calculated
using the formula. SE1,., = (TAAL,, x 1000 x SVPCYDR

35 The nominal sssessment sub criterion for intake via indoor a s calculsied
using the lormula: ASC,, = RI/SEL,,

o I
mg per kg body weight per kg sof per kg body

weighl per day

Saturated vapour conceniration is calculaled using the formula
Cou ™ (SatVP x MW x 10"M{760mmHg x R x Temp)

37 Equilibrium contaminant concantration in soil vapour
Equilibrium contaminant conceniration in soll vapour
Is caiculated using the formula C,, = ASC,,, x SVPC

MBS d vapour o the equilibrium
conlaminant concentration in sol vapour: C /1 C

I the ratio is greated than 1, Level 1 risk assesament is nol appropriale. It should be noted lor further
she-specific risk assessment thal & C ,/C., ratio greater than 1 may indicale the presence of a free product

s [ = 0
svec- (BT o w v ¢
sc.- B s vty vt o s

%.—"‘W'*IMtMWmeoll

SNIFFER
e
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i SNIFFER YR
e s v e
k d site specific criteria (88AC) for substances
with dirm Hery's greater than or squal to 107
s0il ingestion pathway 1ASC g™ 1 .
imption pathway VASC. = 1 .
ingestion of sod 10 veg 1/ASC reu™ 1 -
inhalation of ouldoor mr 1IASC 1 -
Inhalation of indoor air VASC,.» 1 -

The integrated Site Specific Assessment Criterion (SSAC)
39 For the residential with plant uptake land use the SSAC.., = o ve koot

40 For the slotments land use the SSAC . = N o v vo 50t

41 For the residential withoul plant uplake land use the SSAC .. =

For the commercialfindusirial land use the SSAC .= _q,..u.u

« mLm1su5pedncAmmcmmnbr- in the _ scenariois | 281.7107 |mg per kg soil

b d site specific criteria for substances
with di lonless Henry's less than 10°
soll ingestion pathway VASC gug™ 1 - kg soil per mg
ogr - consumplion px v VASC = 1 - sail per mg
g of soll attached 1o veg VASC o™ 1 - kg s0il per mg

The integrated Sits Specific Assessment Criterion
43 For the residential with plant uptake land use the SSAC ., = _rmwkqnol
For ihe allobments land use the SSAC ,, = B o e oo
For the residential without plant uplake land use the SSAC ., = BT e v o
For the commercialindustriel land use the SSAC .= BT o ver oot

RT——— e eI
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SNIFFER Method - Organics A
<Q-ﬂm-nmm-_—-.n-

Risk Evaluation

44 Jusiity your use of the delaults on the and the risk with the site.
Inchude the following
Justification Y or N)
L Choke of Relevant Health Criteria
. She use (curren! and ded| on ibititity
with land use selected Y
W Critical Receplor b d
. Pathways (Including ly if used) Y
v. Soll Parameters, e.g. pH Y
© SNIFFER 2003
AN ghis reserver. You will ol modify. reverse (orgiie of Ohenwne @ ateeTile T SOl et
The views sgressed I v document ars nol necessarty Pose of SHIFFER or P Promct Sieanng (roup. R mansben, sarvents o sgants acosgt no kabdy ehatsoever kr ary kw o (amage ansing #om e of e or rekance upon views conkened harsin
fr e use of the wor The user &8 sniraly maponsisie lor the conssquances of a7y use of the workshest and no warTanty i

Arcions. The user must sneurs Bl the workshae! mests e Nesds and remers sckely

- made Tl Te -l rOveEe Yy par
Provided ateaf B Brmes o pposs of of arwy pant of e
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SNIFFER Method - Organics

SNIFFER Method - Organics

Project Ref: GAC Run No:
1 This workshee! may be used for organic conlaminants.
2 This workshee! has been compisted by Paul Brow
and has been checked by Civistopher Bolan
3 It relates 1o Aromatic EC16-EC21 found al

1

on 08/07/2008
Residential Without Plant Site

INGESTION PATHWAYS
Toxicology for Ingestion Pathways
@ ot e s ron e v =)
Sa Insert the relevant heaith crilerion for ingestion [S00ETT____Jmo per kg body weight per day
For a non threshold substance the relevant health crilerion is the index Dose (ID).
For threshold substances the relevant health criterion is the Tolerable Daily
Intake (TDI).
Land Use
6a The Table below lists the default exp d and ging times, used in the method for standard land uses
Please insert Y lo indicate your choice of land use and of the default
Land Use Exposure duration (years) I Averaging time (days)
Residential with plan! uptake 06 [ 2190 I
Residential without plant uplake 06 [_ Y 2190 [
a4 l 2190 l
P — 1650 [ by l

LOMO1 April 2003
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SNIFFER Method - Organics SNIFFER Varsion 1.02

WDV AAD i TN LA
AL 1 o AR A, ARG

Background Exposure for Ingestion

7a Insert Mean Daily Intake (MDI) from non-soll sources :mawd-y
(M the » s anon insed zero )
Is the MD| equal 1o or greater than 80% of the TDI or is the MDI unkown? (Y or N) E:

Ba Because the MDI for children is lower than thal for adults, the MDI will need 1o be correcied by a Childhood Facior (CF)
which depends on exposure duration Insert the appropriate facior here.

ir
E: duration (ysars) (ingestion)
)
16-50
Receptor Body Weight
Ba Insert the Time-Averaged (female) Body Weigh! {TABW) depending on the chosen exposure duration
E duration TABW
Tt body weo
16-58
Reference Intake for Ingestion
10a For non the Refs Intake (R1) for the ingestion pathway is calculated
using the omula: Riygw=ID _mpuﬁgmaywuwp-a.y
For threshold the Intake (RI) for ingestion pathways is calculaled
Using the formula: Rl e =(TDH(MDV70x46 4 xCFYTABW)® —'mg per kg body waigh! per day
M-Tmmmdmuhhmu-wmhcmn,wmm_l
Imu%!gnmmmﬂt
of b where tha P (MOI) is greater than or equal o B0%
of the TDI, or the MDY is unknown, the Reference Intake (RI) for ingestion pathways Is calculated [T o per ka body weight per day
using the formula; Ri,..0.2TDI
INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b Ia the substance & non (Yorn) | R
5b Insert the relevant health criterion for inhalation [_TB0ES00__Jma per kg body weight per day

For a non threshold substance the relevant heaith criterion is the (indicative) index Dose (ID).
For threshold substances the relevant health criterion is the Tolerable Daily
Intake (TDI)

LOMO1 Aprl 2003 Page 2of 10



SNIFFER Method - Organics

<{SNIFFER ==
F_T

Land Use
65 The Table below lisis the default duraions and mging limes, used in the level 1 methodology for standard land uses
Please insert Y 10 indicate your choice of land use and of the delfaull 5
Land Use duration 1 Aversgingtime(days) |
Residential with plani uptake 08 I 2180 l
Rasidential withoul plani uptake 0-8 I Y 2190 [ Y
o8 I 2190 I
-5 I 15695 l
Background Exposure for inhalation
7b insert Mean Dadly intake (MDI) from non-soil sources :nqwq

(W the Is & non b insert zero )
Is the MDI equal 1o or grealer than 80% of the TDI or is the MDI unknown? (Y or N)

Bb Because the MO for children is lower than that for adults, the MDI will need 1o be correcied by a Chikdhood Factor (CF)
which depends on exposure duration. inser! the appropriate faclor here:

w‘:‘dnn (years) (inhalation)
16-50

Receptor Body Weight
@b Insert the Time-Averaged (female) Body Weigh! (TABW) depending on the chosen exposure duration

[T ho oty e
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SNIFFER Method - Organics

Reference Intake for Inhalation

10b For non hold sub the Ret Iintake (RI) for the inhalation pathway is
calculated using the formuls: Ri . =ID

s WO

For the R Intake (R1) for ingestion pathways is calculated
using tha formula: Rl =(TDIH(MDVT0x46 4xCFYTABW)"

Nole - The background component is in line with the approach in CLR 9, namely that the
E Is corrected by the relevan! adult body weight.

For thveshold subsiances where the background exposure (MDI) is greater than
or equal lo 80% of the TDI the Relerence Intake (RI) for inhalation pathways is
calculated using the formula: Ri,,=~0.2TDI

IR o e bty vt oo

I o s o v

Pathway Check
11 The relevani pathways for calculating Site Specific Assessment Crileria depend on the land-use scenarios and the relative lendency ol a substanca
1o exis! as vapour as 10 being dissolved in waler, as expressed in Henry's Law constant

Is the dimensioniess Henry's constan! H' greater than or equal to 10 °7 (Yor N)
I the answer is Y, include vapour inhalation pathways. If it is N, do nol. m

Intake via Soil and Dust Ingestion

12 Select a value lor SE) 4, from this lable, depending on your choice of land use

Land Use

Tesidential with plan! uplake

Residential withoul plant uptake SElgng = 9.85E-06
13 Is she specific data on the b biity of the ’
in soil avaable? (Y or N) | e |
1Y insert the representative fraction here (delault=1) :

The amended SEl,,, = SEl,, * bioaccessibiity raction

14 The nominal assessmenl sub criterion for inlake via soll and dust ingestion is caiculaled
using the formula: ASC gy ® Rlpge/SEluy

co SN - -
mg per kg body weight per day soll per kg

weight per day

LOMO1 Aprl 2003
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies 10 wo land uses: residential with plant uptake and sllolments. For other land uses go directly to question 25
Select the basis for the Conceniration Facior from 16 or 17 below. Select gng option only

SNIFFER Method - Organics

{shirer

18 Are measured site specific Concentration Faciors for leafy and root

plant uptake of organics avalable? (Yor N) )
Measured Concentration Factor for leafy vegetables ] per o (dry or resh)® weight plant per ug per g dry weight sod
Measured Concentration Facior for oot vegetables ————————Jua per o (dry or resh)* waight plant per 1y per g dry weight sol

17 Where measured site specific Conceniration Faciors are not available the following formulas can be used 10 calculate Concentration
Faclors for lealy and rool vegelable uplake of organics using the Briggs and Ryan approach.

To use the formulae for plant uptake of arganics the following data are required:

 repr value for K . pariition waler per | octanol
& representative vaius of § (sofl density) S5 Jodr weintpecen’
& representaiive vakue of K, (organic carbon-weler partition cosfficient): ‘p-maynw
& representative valus of 1, (fraction of organic carbon in sofl): 5 B6802E 03 g OC per kg sod

a representative vakue of  (s08-waler content by volume) I —

For lealy vegetables CFiuuy = (0784710 3o T0732 sy g Wgrom20%4.0.82) (ML)

cs...,_ g per g fresh weight plant per ug per g dry wesghl sol

Nole - If the soll comection facior | #1¢ Nis
For rool vegelables CF (107791 240, 52)" ({0440l ))'0.01 L 1 a default value of 1 is used. PERRAIA .

cr...-_' ug per g fresh weight plant per ug per g dry weight sol

18 For caloulation of the SE| ., the units for CF ., and CF ., musi be ug per g resh weight plant over ug per g dry weight soll
It may be necessary 1o use a dry weight conversion faclor when using measured CF values.

Is & dry weight conversion required? (Y or N) m

Calculation of SE| .,
The Time Averaged Vegetable Consumplion Rale for homegrown vegetables is given in the Tabie below

10 Select a value for SE| , rom this table for the contaminant of concem, depending on your choice of land use and laxicological endpoint
Landuse (kg soll per kg body weight
day)

Residential with plant uplake
Allgtments

i [T vk e oty et

20 The nominal assessment sub criterion for intake via consumption of
homeg: bies Is calculated using the formula: ASC ey ® Rlgee/SEl

oo N 0 O - -
mg per kg body weight per day kg soll per

weigh! per day

LOMOY April 2003 Page 5of 10




SNIFFER Method - Organics

Intake via Ingestion of Soil Attached to Vegetables

21 This pathway only applies 10 two land uses. residential with plant uplake and aliotments. For other land uses go directly lo paragraph 25.

22 Select 8 value for SE! .ue from this Lable, depending on your choics of land use

Residential with plan! uplake
allotments.

23 |n she specific data on the bi ol the
In soil avadable? (Y or N)

insert the epresentafive fraction here (default=1)
The amended SEl, 4. ® SEl ., * bioaccessibiity fraction

24 The nominal assessmenl sub criterion for inlake via indirec! soll ingestion
using the formula: ASC s ™ Rlpgeu/SE buares

ASCogena
mQ per kg body weight per day

Intake via Inhalation of Outdoor Air

25 This pattway only applies 1o substances with H' grester than or equal io 10~

To use the formulae for inhalation of cutdoor alr, the ollowing sile paramelers are required

Source Arsa

Source zone width parallel lo wind direction

Depth to subsurface contamination

Soll Matrix
Soil organic matter conten!
Mass fraction of organic carbon in soll
Air filed porosity
Wailer fled porosity
Tolal porosity
Bulk soll density

Contaminant

Organic carbon/water partition coefficient

Dimensionless Henry's constant
Diffusion coefficient in waler
Diffusion coefficient in sofl air
Al in soll

Waler in soll

Alr torm

Waler lerm

Effective diffusion cosfiicient
Molscular weight

Saturated vapour pressure

Dilution ratio
Temperature

Tand Uss SElon. (kg 501l por kg body weight per day)

NIID'W!Q

weight per day

Ambient air velocity in the mixing zone (defaull from CLEA is 3 m per s)

LOMO1 April 2003
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SOM=| 1 %
s m— o 0 o
L 0.31 unitiess
vy 018 Junitiess
L itless

DR=| 0000 itess
Temp= 12 C+273= -
V™ 3 m per s
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R o i, ey

Time-averaged body height a8 ]
Hog o g e - o -

26 Contaminant Volatilisation Factor (CVF)

ovr - R o o o
27 Time-Averaged Al Intaks Ot
Landuse TAAlouty m’ ale per (kg body
weight per day)
T o st AN TG o e vt
JResidental withoul plant uptake
JAliolments:
[Commercial/industrial
28 Soll equivalent Intake
Calculate the s0f squivaient intake for inhalation of ouldoor air [T o wot per (kg body weight per day)

using the lormuls; SElu., ® TAAl.,, ¥ CVF x 1000

E] Sub Criterk
Caicuisle the nominal assessmen! sub-criteria for intake via ouldoor akr
using the lormula: ASC .., ® Rl./SEL..

oo [ e - -
mg per kg body weight per day per

weight per day

Page 7ol 10
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SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

30 Indoor inhalstion of vapour
This pathway goly appies o with Henry's 29yl to or greater than 107 and 1o the lollowing land-use scenarios
Residential with plant uptake, Resideniial without plant uplake, Commercial/industrial
31 Time-averaged air intake indoors
Lamelisnd TAAL., m3 air per (kg body weight
per day)
esidential with plant uptake mmuwnpruTm,.m‘lﬁw(lnhoﬂywnmp«am
esidential without plant uplake
32 Soll Fector

Sail Factor is calculated using the formula SF=K , x /M 5.:—.,,,,.“0,

33 Soll vapour partition cosMicient

The soil vapour partition cosficient (SVPC) s swc-_ug.upul-
34 The soll equivilent intakes for haiation of INdoor air is Calculated
using the lormula. SEI,., = (TAAL,, 1000 x SVPC)YDR SEI-._qmlem'wmwm)

35 The nominal sssessmeni sub criterion for intake via indoor ar is caiculated
using the lormula: ASC,., = RL.JSEL.,

o« I 0 e - e
mg per kg body weight per day kg sodl per

weight per day

S vapour s d using the formula
Cou * (SSVP x MW x 10"M(760mmiHg x R x Temp) c_-—mun_“...m.

37 Equilibrium contaminant concentration in soll vapour
Equilibrium contaminant conceniralion in soll vapour

is calculated using the formula C,, = ASC,,, x SVPC C-—mowl-r

38 Vapour P Io the equilibrium
contaminan! concentration in soll vapour: C,,/ Cy cﬁu'_mwf*)wcmphqu)

If the ratio is gresled than 1, Level 1 risk assessment is not appropriate. It should be noled for further
ste-specific rak sssessment that s C . /C,, ratio greater than 1 may indicale the presence of a free product

LOMOT April 2003
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SNIFFER Method - Organics

Inlegrated site specific criteria (SSAC) for substances

with e Henry's grester than or squal to 107

soll ingestion pathway 1ASC oo™

homegr s pathway VASC =
9 of sod attached 1o VASC pgrua™

inhalation of ouldoor air 1IASC

Inhalation of indoor air VASC,. =

The integrated Site Specific Assessment Criterion (SSAC)
39 For the residential with plant uptake land use the SSAC ., =

40 For the allotments land use the SSAC , =
41 For the resideniial without plant uplake land use the SSAC . =

For the commercialfindusirial land use the SSAC =

42 The Level 1 Site Specific Assessment Criterion I'or- in the

site specific critaria for substances
with di lonless Henry's less than 107
sol ingestion pathway 1ASC gug™ 1
homegrown vegelable consumption pathway 1IASC =
ingesiion of soi attached Io vegeiabies VASC g™ 1

Tha integrated Site Specific Assessment Criterion

43 For the residential with plant uptake land use the SSAC ., =
For the aliotments land use the SSAC , =
For the residential without plant uplake land use the SSAC ,, =

For the commercial/industrial land use the SSAC 4.~

Th-Levd1ShSpedﬁcMwCﬂubnlm- in the

LOMO1 April 2003
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SNIFFER Method - Organics
“Rh-lmI_l

Risk Evaluation
44 Jusiify your use of the delaults on the

Include tha following
I Choice of Relevant Health Criteria value
K Sie use (current and ded) on Lty
with land use selecied
& Criscal Receplor
. Pathways (inciuding b il used)
v

© SNIFFER 2003

All nghts ressrved. You wil nol modily, reverse compe of clherwise dia-sssermide i spreadshest.

The views sspressed in this document s rol necessanty those of SNIFFER o the Project Stserng Group s mambens, sarvants or agents acomst no kabily whatsorvar k¢ vy ks or darnege snmny Fom e or e of ha , Of relance (pon views contsined hamn,

Mo romise i e 1l 1he spreadehest wil proveds any articule laclibes o lincsone.  Tha user musl ensine Mal e workshest meets heir nesds and remains soely o ha use of he Tha user ia ansirely for the of any use of and no warranty &
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SNIFFER Method - Organics

Project Ref: GAC Run No: 1
1 This worksheet may be used for organic contaminants
2 This worksheel has been compieted by """.'." on 08/07/2006
and has been checked by Chaistopher Botan on 080772008

3 Il relates o Aromalic EC21-EC35 found at Wmmgu
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
T T ot 2o &3
Sa Insert he relevant health criterion for ingestion [SB0EDT___Jma per kg body weight per day

For a non threshold substance the relevant health crilerion is the index Dose (10).
For threshold substances the relevant health crilerion is the Tolerable Daidy

Intake (TON).
Land Use
6a The Table below lists the default durations and averaging times, used in the method for standard land uses.
Pleass insert Y 1o indicate your choice of land use and of the delault Lo
Land Use | Exposure duration (years) I Aversgingtime(deys) |
Residential with plant uplake 0-6 l 2190 I
| Residential without plant uplake 06 ] Y 2190 l ¥
o8 ] 2190 I
Commarcialindairial 16-50 l 1600 I

Page 10f 10
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SNIFFER Method - Organics SNIFFER Version 1.02

Background Exposure for Ingestion

Ta insert Mean Daly Inlake (MDI) from non-soll sources :Npﬂm
(M the s @ non b inserl zero )
Is the MDI equal 10 or greater than 80% of the TDI or is the MDI unkown? (Y or N) z]

8a Because the MDI for children is lower than that for adults, the MDI will need 1o be corrected by a Childhood Facior (CF)
which depends on exposure duration. Insert (he appropriate facior here:

duration (ingestion)
8
16-50
Receptor Body Weight
Oa Inser! the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration
re duration TABW
T oy wein
1650
Reference Intake for Ingestion
10a For non th the Rad Intake {R1) for the ingestion pathway is calculaled
g o e o [ s ooy o
For the Ref Intake (RI) for ingestion pathways is calculaied
using he formula: Rl g =(TDI(MDU70x46 4CFYTABW)" _mg per kg body weight per day
Lm~mmm:unnmmwnmn.wmzn J
[MDI is cormected aduit ht
uwmmnnmdw(uﬁ)hmeNmbm
of the TDI, or the MDI is unknown, the Reference Intake (R1) for ingestion pathways is calculaled [ o ver ka body weight per day
using the formuia: Riyge=0.2TDI
INHALATION PATHWAYS

Toxicology for Inhalation Pathways
45 10 ha subatanc 8o el eance. Yo N C——

5b Insert the relevant health criterion for inhalation [[BBETTE___Jmg per kg body weight per day
For a non threshold substance the relevant heaith crilerion is the (indicative) index Dose (D)
For threshold substances tha relevant health crilerion is the Tolerable Dailly
Intake (TDI).

LOMO1 Aprl 2003 Page 20t 10




SNIFFER Method - Organics 45N|F Version 1.02

Land Use

6 The Tabile below lists the default

> durations and aging limes, used in the level 1 methodology for standard land uses.

Piease insert Y 10 indicate your choice of land use and of the default
Land Use E duration | Aversgingtime(deys) |
Residential with plant uptake 08 I 2190 L
o l"‘ﬂv-v.;. = o i5k I—_ = o
Commerciaindusirial 1650 | ides e 15605 |
Background Exposure for inhalation
75 Insert Mean Dally intake (MD) from non-soll sources  — T
(W the is a non threshold sub insert zero )
Is the MDI equal io or greater than B0% of the TDI or is the MO unknown? (Y or N) m
8b Becausa tha MDI for children is lower than that for adults, the MD| will need to be corrected by a Childhood Faclor (CF)
which ds on exp duration. Insert the appropriate facor here:
E: duration (years) (inhalation)
(] e ]
16-50
Receptor Body Weight

b Insert tha Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

E Furation (years] TABW
- R
16-50
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SNIFFER Method - Organics

Reference Intake for Inhalation

10b For non thresh it the Intake (Ri) for the inhalation pathway is
calculated using the lormula: RI . =iD

For threshold substances the Relersnce Intake (Ri) lor ingestion pathways ls calculated
using the formula Rl ={TDI{{MDU70x46 4 xCFYTABW)"

SNIFFER ‘=

B v o oot e

[ 5 ———

Note - The background component is in line with the approach in CLR 9, namely that the
) the relevant adull

‘of threshold subsiances where the background exposure (MDI) is greater than

of squal o B0% of tha TDI the Releranca Intake (RI) for inhalation pathways s

calculated using the lormula: RiL,=0.2TDI

Pathway Check

(I o b vt ot o

11 The relevant pathways for calculating Sile Specific Assesament Criteria depend on the land-use scenarios and the relalive lsndency of a substance
10 exisl a8 vBpOuUr molecules 8 d 1o being in water, a8 expressed in Henry's Law conslant.

I the dimensioniess Henry's conalant H' greater than or squal 1o 107 (Yor N)
M the answer s Y. include vapour inhalation pathways If it s N, do nol.

Intake via Soil and Dust Ingestion

12 Seiect a value for SEl . from this Lable. depanding on your choice of land use

E Inhalation pathway shoukl not be selected 4 H < 1E-3

13 In site apecific dala on the ol the
In soll avadable? (Y or N)

HY inserl the presentative fraction here (default=1)

The amended SEl ., = SEl,., " bicacosssibility fraction

14 The nominal sssesament sub criterion for intake via soll and dust ingestion s calculated
using the lormula ASC ., = RL . /SEl.,

o [NEETT
mQ per kg body wesght per day

LOMO1 Apri 2003

Land Uss SEi., (kg solikg body weighUday)

T = o oo e o

- o ~ o
soil per

weight per day
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies 10 wo land uses: residential with plant uplake and allolments. For other land uses go directly 1o question 25
Select the basis for the Concentraion Facior from 18 or 17 below. Select gng oplion only

18 Are measured sile specific Concentration Faclors for leafy and root

plant uptake of organics avallable? (Yor N) ==
Measured Concentration Facior for lealy = - Jug per g (dry or fresh)® weight plant per ug per g dry weight soi
Measured Concentration Facior for rool vegetables mwg(d‘yumr#mwmwghﬂq# m

17 Where measured sile specific Conceniration Faciors are nol available the following lormulae can be used lo caiculate Concentration
Faciors for lealy and rool vegetable uptake of organics using the Briggs and Ryan approach.

To use the formulae for plant uptake of organics the lollowing data are required:

a representaiive value for K partition [Etmw!m
a representative vilus of 4 (soil density) mhwlwm’

a representative valus of K .. (organic carbon-water parition cosfficient): m'wndmm
8 repressniative valkus of f . (iraction of organic carbon in sol): [0 o oc per kg soi
8 representaive vaiue of O (soi-walsr conlent by vokume) m'wcm’

For leafy vegetables CF gy ™ (0,784 10 430 Peapom’ TY22 oy of Slegrom-208 4 B2) (W04 4Kccluc))

CF...._ g per § resh weight plant per ug per § dry waight sod

‘ I' Note - If the soll comection facior (#6441, )) is greater
For rool vegetables CF o 10° 779 .0 82) (104Kl )/ 0.01 than 1 a defaull value of 1 is used.

CF..-_' ug per g fresh weight plant per ug per g dry weight soll

18 For calculation of ihe SEI_ the units for CF , and CF_, must be ug per g fresh weigh! plant over ug per g dry weight soll.
It may be necessary o use a dry weigh! conversion facior when using meagured CF values

Is a dry weight conversion required? (Y or N) m

Calculation of SE|

19 Select a value for SEI ., from this table for (he contaminant of concem, depending on your choice of land use and loxicological endpoint

Landuse (kg soil par kg body weight
day)
Residential with plant uplake SEl o= .ouwmmumwa.y
Alloiments

20 The nominal assesament sub criterion for inlake via consumpsion of
homegr golables & d using the formuia: ASC e ® Rlpuu/SEl o

s o I -
mg per weight per day kg soll par

waight par day

LQMO1 Apri 2003 Page 50of 10




SNIFFER Method - Organics

Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies io two land uses: residential with plant uplal e and aliolments For other land uses go direclly lo paragraph 25

22 Belect a value for SEl ., from this lable, depanding on your choice ¢ [ land use

Cand Use SEl vonrns (k9 500 por kg body walght par day)
Residental with plant uplake
alotments
23 |n sl specific data on the of the

in soll avallable? (Y or N)

Insert the representative iraction here (default=1)
The amended SEle ™ SEluaes * bioaccessibilty fraction _uumpuuuumwmp-m

24 The nominal assessment sub criterion for intake via indinect soll ingestioy
using the formula: ASC ey ™ Rlugue/SElLgec

s - ’ B - -
mg per kg body weigh! per day Lk

weight per day

Intake via Inhalation of Outdoor Air

25 This pathway only appiles 10 substances with H' grealer than or equal 1o 0
To use the formulse for inhatation of outdoor air, the g site p are requir

Source zone widih paraliel 1o wind direc lon W= lres
Depih 1o subsurface contamination d.= meires.

Soil organic matier content SOM=] 1 %
Mass fraction of organic carbon in sol o] 1 1167 _qocwnau
Ax Aled porosy 07 u‘: lrutiess

Waler fied porosity L 015
Total porosity D™ unitiess

Busk sol density kg soil per | sof

Source Area

Organic carbon/waler partition cosfficient LSy 130000 walsr per kg OC
Dimensionless Henry's constant H‘-Mhnmwlﬂ
Diffusion cosfficient in water D™ 1,00E-09 m’ pers
Diffusion cosffickent in soll air
Aie in soll

Waler in soll

Ak lorm

Waler lerm

Effective diffusion coeficient
Molecular weight
Saluraied vapour pressure

Pathway parameters

Dilution ralio
Temperalure
Ambien! air veloclty in the mixing zone (default from CLEA is 3 m per )

LOMO1 April 2003
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Time-averaged body height TA m
Hethof g e - e

26 Contaminant Volatilisation Factor (CVF)
ove - I s o 00
27 Time-Averaged Alr intake Outdoors

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

esidential with plant uplake
osidental without plant uplake

eommeraeunr

Calculate the 5ol equivalent intaks for inhalation of ouldoor air R o woi per (kg body weight per day)
using the formula: SEI ., = TAAL_,, x CVF x 1000

m-nm.whurm__,'-rp-[kgbuyw#uwd-yl

28 Soll squivalent intaks

20 Nominal Assessment Sub Criterion
Calculate the nominal assessmen! sub-criteria for inlake via outdoor air
using the formuls: ASC.,.,. = RLJSEL,,

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

waight per day
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SNIFFER Method - Organics

SNIFFER Vo2
<Q o T L
Intake via Inhalation of Indoor Air

30 indoor inhalation of vapour

This pathway galy appbes 1o sub with Henry's saual to or greater than 107 and 1o the folowing land-use scenarios
Residential with plant uptake, Resider Sal withoul plani uptake, Commarcial/industrial

31 Time-averaged sir intake indoors

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

tial with plant uplake
without plant uptake

et s Ao T e o by o

32 Soll Factor
Soll Factor is calculated using the formla SF=K , x [ JH' spu_upukqnu

33 Soll vapour partition cosffickent

The soll vapour partition cosficient (SVPC) is swc-_qmpm-v

34 The soll equivalen| inlakes for inhalation of indoor sir is calculaled
using the formula: SE1,,, = (TAAL., x 1000 x SVPCYDR seu,_,mmmp.am

35 The nominal assessment sub criterion for intake via INdoOr air is Calculald
using the lormula: ASC, = RIJSEL,,

oo I I - S
mg per kg body weight per day soll par

weight per day

Saluraled vapour concentration is calcul sted using the lormula
Cou ® (S8IVP x MW x 10"W(760mmg x R x Temp) c..-—munum

37 Equilibrium contaminant concentration in soll vapour
Equilibrium conlaminant concentration i soll vapour

is calculaled using the formuls C,, = ASiZ, x SVPC C.,-_mgp.rl..h

30 Saturated vepour 1o the equilit
conlaminant concentration in sol vapour: C I C., Qﬁ-_mwl-]wtmﬂn.qwm)

I the ratioc is greated than 1, Level 1 risk assessment is not appropriate. It should be noled for kather
shs-specific risk assessment that a C . /C, ratio grealsr than 1 may indicz le the presence of a free product

LOMO1 Apeil 2003 Page 8 of 10
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Integrated site specifi criteria (S8AC) for substances

with diem Henry's greater than or equal to 10°

0l ingestion pathway VASC g™ 1
homegrown vegelable consumption pathway TASC o= 1
\gestion of soll attached Io veg VASC rea™ 1
inhalation of outdoor air VASC .= 1
nhaiation of ndoor ar 1IASC,.= 1

The integrated Site Specific Assessment Criterion (SSAC)
36 For the residential with plant uptake land use the SSAC ., =
40 For ihe allotments land use the SSAC , =
41 For the residential without plant uptake land use the SSAC 4. =

For ihe commercial/indusirial land use the SSAC .=

a2 mmmsmsmn:m»mc«mm- in the

In d site specific criteria for substances

with jonless Henry's less then 107

sod ingestion pathway VASC pg™ 1

g tion peth VASC o= 1
of soll o VIASC ppus™ 1

The integratsd Sits Specific Assssament Critarion
43 For tha residential with plant uptake land use the SSAC ., =

For the sliotments land use the SSAC , =

For the residential without plant uptake land use the SSAC ... =

For the commercialindusirial land use the SSAC =

TMLM1SMSpoclﬂcAmumemCmmbnlor- in the

soil per mg
soil per mg
soil par mg

<Q':TNIFF-'-EI-'\‘ m—e

ORI » i -
L L.

mg per kg soil

608.84015

mg per kg soil
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SNIFFER Method - Organics

Risk Evaluation
44 Jhusiily your use of the defaulls on the worksheet and characierise the risk sssociated with the sie

Include the following
mmﬁ!\rmm

I Choice of Relevant Health Criterla value
i Sie use (current and
with land use selecied
Crical Receplor

b dity Il used)

Pathways inchudsd P

v. Soil Paramelens, 0.9 pH

on

<| | <<

TE

© SNIFFER 2003

Al nghis resarved You wil Aol madify, reverse Compie of Oferatse de-asserriie e & Yeadshest
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No s made it tha wil provide ary pariculer feclies o Anclions The user sl srmurs Tl e workshes! meels e nesds 8o remans Lokefy o e of he The user w endirefy responeie for fhe corsequsnces of any use of e workshes! and no warmenty &
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SNIFFER Method - Organics SN'FFEB Version 1,02

SNIFFER Method - Organics

Project Ref: GAC Run No: 1
1 This worksheet may be used for organic contaminants
2 This worksheet has been compleled by Paul Brow on O
and has been checkad by Christopher Bolan on 01092008
3 Rmistes o —ephiiione found at Sesiduniiel vithout Plest Uplate S |
INGESTION PATHWAYS

Toxicology for Ingestion Pathways
4 e sbmance s non ? o) E=xxyam

5a Insert the relevant heakh criieron for Ingesson [E0E02____Jma per ka body weight per day
For a non threshold substance the relevani health criterion is the index Dose (ID).
For threshold substances the relevant heaith criterion is the Tolerable Dasly

intake (TDI).
Land Use
Ba The Table beiow lists the default o and mging limes, used in the mathod for standard land uses.
Piease insart Y 1o indicate your choice of land use and of the default
Land Uss [2 duration I Averaging tima (days)
Residential with plant uptake 06 | 2190 r
Residential without plant uptake 0-6 l Y 2190 l Y
P I 2190 |

Commercialindusirial 16-50 ] 15695 [

LOMO1 Apel 2003 Page 10l 10




Background Exposure for Ingestion

7a Insert Mean Dailly Intake (MDI) from non-soll sources
(¥ the is @ non threshold sub insert zeu )

Is the MDI equal 1o or greater than 80% of the TDI or is the MDI unkown? (Y or N)

8a Because the MDI for children is lower than that for adults, the MDI will need Io be corrected by a Childhood Factor (CF)
which depends on exposure duration. inser the appropriate factor here:

Receptor Body Weight

9a Insert the Time-Averaged (female) Body Weigh! (TABW) depending on the chosen exposure duration

Reference Intake for Ingestion

10a For non threshold substances the Reference Intake (RI) for the ingestion puthway is calculaled
using the formula: Rl geu=ID

For the Intake (R1) for ingestion pathways s calculated
using the formula: Rl ge=(TDI{(MOU70x48 4 WCFYTABW)

Em-mwmwmunh-mmwmcme.rmmm _]
the adult
WMMNWW(WIIhM ‘han or equal 1o 80%

of the TDI, or the MDI is unknown, the Reference Intake (R1) for ingestion pathways ls calculated
using the formula; R, =0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b |s the sub @ non d sub (Yor N}

Sb Insert the relevani health criterion for inhalation
For & non threshold substance the relevant heaith crilerion is the (indicative) index Dose (ID).
For ihreshold substances the relevan! health criterion is the Tolerable Daily
Intake (TDI).

LQMO1 April 2003

a5 body weight

e oo we o

g per kg body weighl per day

T Imo per kg body weight per day

ks

BT
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<
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SNIFFER Method - Organics

SNIFFER

Land Use
6b The Table beiow lsis the defaull exposure duralions and averaging limes, used in the level 1 methodology for standard land uses.
Plaase inser! Y 1o indicale your choice of land use and of tha defaull
Land Use duration | Averaging lime (days)
Residential with plant uptake 06 [ 2190 r
Resssenlial without plant uplake 06 | ¥ 2190 | 5
Abotmenis 08 I 2180 1
Commercialindustrial 16-58 l 15605 I

Background Exposure for inhalation

7b insert Mean Dady intake (MDI) from non-soll sources.
{Wihe is anon insert zero )

Is the MDI equal 1o or greaier than B0% of the TDI or is the MDI unknown? (Y or N)

Bb Because the MDI for children is lower than that for adults, the MDI will need 10 be comecied by a Childhood Factor (CF)
which depends on sxposure duration. inseri the appropriale faclor here:

1

— e

Receptor Body Weight

b insert the Time-Averaged (femaie) Body Weight (TABW) depending on the chossn exposure duration

TABW

RS g per day

oo oty v

Version 1.02

Page 3ol 10




SNIFFER Method - Organics SNIFFER Version 102

Reference Intake for Inhalation

106 For non threshold sub the Intake (RI) for the inhalation pathway is
calculated using the formula. R1 ,=ID [ ] o e k bady weioht par day
For d subs he R Intaka (RI) for ingastion pathways is calculated

using the formula: R, =(TDI{(MDUT0x46 4 xCFYTABW)"

Nots - The background component is in line with the approach in CLR 9. namely thal the I
&ggmgg&mmﬂ

of threshold substances whers the background exposure (MD1) is preat s than

or equal 1o B0% of the TDI the Relference Intake (RI) for inhalation pathways is

calculaled using the formula: Ri,.=0 2TDI ET T Img per kg body weigh! per day

_ TORTRIEDA | mg per kg body weight per day

Pathway Check

11 The relevan! pathways for calculating Site Specific Assesament Criteria de pend on the land-use scenarios and the relalive lendency of a substance
10 exist 8 vapour molecules as opposed 1o being dissolved In waler, s o pressed in Henry's Law constant.

Is he dimensioniess Henry's conslant H' greater than or equal 1o 1077 (Yor N)
I the answer is Y, include vapour inhalation pathways. I it s N, do not E

Intake via Soil and Dust Ingestion

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

Land Uss 31 1., (kg scilkg body weighUday)

13 Is sm specific data on the b of the
in 8ok avallable? (Y or N) BT
It Y insert the representative fraction here (default=1) Bl

The amended SEl,., = SEl,., * biosccessibiity fraction L DBSHISEDE |k sol per kg body weght per day

14 The nominal assessment sub criterion for intake via soil and dus! ingeslion s calculaled
using the formula: ASC 4y = Rlgu/SEley

oo [IEEETE 0 [EEmES -
g per kg body weight per day bor

waight per day
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Intake via Consumption of Homegrown Vegetables

16 This pathway only applies (o Iwo land uses: residential with plant uptake and allotments. For other land uses go directly 1o quesiion 25
Selaci the basis for the Concentration Factor from 18 or 17 below. Select gng oplion only

18 Are measured st specifc C Factors for lealy and ol
plant uptake of organics avallable? (Yor N) m
Measured Concentration Factor for lesly vegetables [ Juper g dry or rmsh)* waight plant per ug pe g dry weight sol
Measured Conceniralion F acior for roat vegelables 0 e (dey or fresh)® weight plan per ug per g dry weight sol it

17 Where measured sie specific Concentration Faciors are nol available the foliowing lommulse can be used 1o calculste Concentration
Faciors for lealy and root vegetable uplake of organics using the Briggs and Ryan approach.

To use the formuise for plant uptake of organics the g data are required

8 representative value for K .. partiion mwnm
# repruseniatve vaiue of ¢ (soi density) mwmwm’
# representative value of K, (organic carbon-waler pariition coefficient): E:Em‘wnm—un
 representative value of f,, (fracsion of organic carbon in sol): ocp-ng.,u
8 representative value of © (soll-waler content by volume) E:E:un'nm‘

For laaly vegeiables CF gy = (0,741 0 37 Mewtom! IR o g o3 % ) M0+ 0Keclc))

0‘_ ug per g fresh weight plant per ug per G dry weighl sol

tm- I the soi comection facior { #I+4K,.L.)) is greater
For root vegetables CF {107 7" =40 B2) (W04 4K ) 0.01 1 8 defaull value of 1 is used.

cr ] 4% o v 3 97 v

18 For calculation of the SEI ., the units for CF ., and CF ., must be ug per g fresh weight plant over ug per g dry weight soil.
I may be necessary lo use a dry weigh! conversion facior when using messured CF vaives

Is & dry weighl conversion required? (Y or N) Bl

us-hunu-um_mmwnnmawmmmmuwumwm

Landuse (kg soll per kg body weight
day)
Resideniial with piant uptake mﬂpwmwpwm
Asiotments

20 Tha nominal assessment sub criterion for intake via consumpition of
homegr 0 . using the fomula: ASC g = Rl /SEL,

o [OmEE—]
mg per kg body weight per day
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only apples 1o two land uses: residential with piant uptake and sllotmenis. For other land uses go direclly 0 paragraph 25

22 Select & value for SE| ... from this table, depending on your choice of land use

Land Uss BEl,.. e (k@ 500 par kg body weight per day)
Residential with plant uptake Sfm-uwmmmp-m
adolments
23 s sile specific deta on the of the

in soll avalable? (Y or N)

Insert the repr fraction here (default=1)

The amended SE|, .. = SEl ... * bioaccessibiity fraction

24 The nominal sssessment sub criterion for inlake via indirect soll ingestion
using 1 1ormuls: ASC e ® RlugusSE e

mg per weighl per day per

waighi per day

Intake via Inhalation of Outdoor Air

25 This pathway only sppites 10 substances with H' grester than or equal 1o 107
To use the lormulas for inhalation of outdoor alr, the following sile parame ers are required:

Source Area
Source zone width paraliel lo wind directin W= metres
Depth o subsurface contamination d; metres

Soil organic matier content SOM=| 1 %
Mass fraction of orpanic carbon in sol fec=] 1 ner
Air filled porosity o] 0.31 Junitess
Waier fed porosity
Total porosity
Buik soll density

Organic carbon/water parition cosfficlent
Dimensioniess Henry's constant
Diffusion cosfficlent iy waler
Diffusion cosffickent in soll air
Air in soll

Waler in sol

Ak lorm

Water term

Efective diffusion coeficent
Molecular weight

Saluraled vapour pressure

Pathway parameters

Diution ratio
Temperature
Ambieni air velocity in the mixing zone (defiult from CLEA is 3 m per s)

§
.

Version 1 02
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Time-averaged body height
Height of mixing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr intake Outdoors

[Residential with plant uplake

[Residental without plant uptake
[Commerclal/industrial
28 Soll equivalent intake
Calculate the soll equivalent inlake for inhalation of ouldoor air
using the formula: SEl,, = TAAl,,, x CVF x 1000
20N & Sub Criter}

Calculate the nominal assessment sub-criteria for inlake via outdoor air
using the formula: ASG ., = Rl /SEl .

mg per kg body weight per day kg soll per kg

(TR o o oy o ey

SNIFFER
=L

Version 1.02
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SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

30 indoor inhalation of vapour

This pathway gnly applies 1o sub with less Henry's Wﬂmmhmhﬂmm
Residential with plant uplake, Residentisl without plant uptaks, Commercial/industrial
31 Time-averaged air intake indoors
TAAL,_, m3 air per (kg body weight
per day)
tial with plan! uptake 179E L
without plant uplake
32 Soll Factor

Soil Factor is calculsted using the formua SF=K , x [/H'

33 Seoll vapour partition coafficient
The soll vapour partiion cosfclent (SVFC) s

34 The soll equivalent intakes for inhalation of indoor air is caiculated
using the formula: SEI,, = (TAAL,, x 1000 x SVPC)DR

35 The nominal sssessment sub criterion for intake via Indoor air is Calculalec
using the formuls: ASC,,, = RLJSEL,

M ! M -
my per kg body weight per day soil per kg body

Saluraled vapour concentration is calculaled using the formula
Cou ™ (SatVP x MW x 10" 760mmHg x F x Temp)

37 Equilibrium contaminant concentration in soll vapour
Equilibrium contaminani concentration in noll vapour
is calculaled using the formula C,, = ASC,, x SWC

per | air

38s d vapour fo the equilibrium
conlaminant conceniration in soll vapour: C ./ Cp

B85 Kmg per | air) par (mm Hg g per mol)

i the ratio is greated than 1, Level 1 risk assessmant is nol appropriate. It should ba noted for further
siie-apecific risk assessment thal a C . /C., ratio greater than 1 may indicats the presence of a free product.

LOMO1 April 2003
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Integrated sits specific criteria (88AC) for substances
with Henry's greater than or squal to 107
30l ingestion pathway 1ASC g™
ogr " Wlion pathway VASC. =
of sol o 1ASC ™
Inhalation of ouldoor sl 1ASCo=
inhalation of indoor air 1ASC,. =

The integrated Site Spscific Assessment Criterion (8SAC)
39 For the residential with plant uplake land use the SSAC ., =

40 For the allotments land use the SSAC . =
41 For the residental without plant uptaks land use the SSAC . =

For the commercialindustrial land use the SSAC .=

2 The Level 1 Site Specific Assessment Criterion for LN

g shte specific criteria for substances
with i less Henry's less than 107
soll ingestion pathway VASC o=
— " y 1IASC o=
of soll hed o VASC qgrea™

Tha integrated Site Bpecific Assassment Critarion
43 For the residential with plant uptake land use the SSAC ., =

For the alloiments land use the SSAC , =
For the residential withoul plant uptake land use the SSAC . =

For the commercial/indusirial land use the SSAC ..~

in the is mg per kg soll

The Level 1 Site Specific Assessment Criterion for _

LOMO1 April 2003 Page 8 of 10




SMIFFER Method - Organics SNLEEEB Version 1.02

Risk Evaluation

44 Jusiffy your use of the delasulls on the
Include the following

rkshest and ch the risk with the sile
Choice of Relevani Health Criteria valus
Site use (curment and on

MMME{YUN]
with land use selecied

W. Critical Receplor
. Palhways included/omitied (including bioaccessibiiity if used) {
Soll Paramelers, 8 g pH

-

© SNIFFER 2003
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SNIFFER Method - Organics

Project Ref: GAC Run No:
1 This worksheel may be used for organic conlaminants
2 This worksheel has besn completed by Pal Brow 080772006
and has been checked by Christopher Bolan 080772008
3 Nreisies ko —Anthrmcee found at Residential Without Plant Uptake Site
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
o e o e mance? (Y ) =
Insert the relevant health criterion for ingestion [S00E0T___Jma per kg body weight per day
For a non threshold subsiance the relevani health criterion is the Index Dose (ID).
For threshold substances the relevant health crilerion is the Tolerable Dady
Intake (TDI).
Land Use
6a The Tabls below lisis the defaull exposure durations and averaging limes, used in the method for standard land uses.
Please insert Y lo indicale your choice of land use and of the default assumy
Land Use | Exposurs duration (years) 1 Averaging time (days)
Rosidential with plant uplake 06 | 2190 |
Rsidential without plant uptake 06 ] ¥ 2190 l Y
Allotments 06 I 2190 I
Commercialfindusirial 16-50 | 15605 I

SNIFFER

LD § R -
PR 108 (A A O A

Version 1.02
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SNIFFER Method - Organics

Background Exposure for Ingestion

7a Insert Mean Daily intake (MDI) from non-soll sources
{If tha 4 Is a non sub: insert zero )

Is the MDI squal lo or greater than 80% of the TDI or is the MDI unkown? Y or N)

8a Because the MDI lor children is lower than that for adults. the MDI will nee§ 10 be cormecied by a Childhood Factor (CF)

which depends on exposure duration. Inser the appropriate facior here:

Receptor Body Weight

Ba Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration

duration (years)
¥

Reference Intake for Ingestion

10a For non i the Reference Intake (RI) for the ingestion pithway is calculated
using the lormuia; Rl gee=ID

For hold s the Ref Intake (RI) for ingestion palhways s calculated
using the formula: Rl e =(TDI{(MDUT0x48 4 xCFYTABW]"

Em-mwmuhhmmwmmn.rmmn- J
the L

of substances tha background exposure (MDI) is greater than or equal to 80%

of the TDI, or the MDI is unknown, the Referenca Intake (Ri) for ingestion pathways is calculated

using the formuta: Ri,,.=0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways

4b Is he sub @ non d (Yor N}

5b Insert the relevant heaith criterion for inhalation
For a non threshold substance the relevani health crilerion is the (indicative) Index Dosa (10).
For threshold substances the relevant health crilerion is the Tolerable Daily
Intake (TDI).

—— T

.

[T gha by wesh

oo et

L Img per kg body weight per day

Mg por kg body weight per day

BT vk et pos s

<

SNIFFER

OIS & ok i gL
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SNIFFER Method - Organics

Land Use
6b The Table below lists the default exposure durations and averaging times, used in the level 1 methodoiogy for standard land uses.
Please inser! Y 1o indicale your choice of land use and P of the defaull P
Land Use duration | Averagingtime(deys) =~
Rasidential with plant uplake 06 l 2100 I
| Residential without plant uptake 06 r Y 2190 I %
Aloiments 08 I 2190 I
Commercieindusirial 16-50 I 15695 I

Background Exposure for inhalation

b Insert Mean Dally intake (MOY) from non-soil sources :Nwh
(¥ the contaminant is a non threshoild subsiance insert zero )
Is the MDI equal 1o or greater than 80% of the TDI or is the MDI unknown? (Y or N) m

B8b Because the MDI for children is lower than that for adults, the MDI will need 1o be cormecied by a Childhood Facior (CF)
which depends on exposure duration. Inser the appropriate factor here:

E: m (inhalation)
v ﬁ —
185
Receptor Body Weight
9 Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration
TABW
_C-ll— g body weight

SNIFFER V'@

TS & -
A P & Sl
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SNIFFER Method - Organics §NlFFEB Version 102

DD & W S D
TOMA D A 80N
Reference Intake for Inhalation
10b For non d he Ref Iintake (R1) for the inhalation pathway is
calculated using the formula: Rl =10 qummw",
For the R Intake (R1) for ingestion pathway!: is calculated
using the formula. RI . =(TOH(MDUT0xA8 4 CFYTABW)"
Note - The background component ls in line with the approach in CLR §, namely that the J [0 or kg body weight per day
is adult
For threshold substances where the background exposure (MDI) is greater than
or equal o B0% of the TDI the Reference Intake (RI) for inhalalion pathwa /s is
calculated using the formula; Ri,.=0 2TDI = " 0 ]mg per kg body weight per day
Pathway Check
11 The relevani pathways for calculating Se Specific Assessment Criteria depend on the land-use scenarios and the relative lendency of a substance
10 exisl as vapour molecules as opposed to being dissolved in waler, as & pressed in Henry's Law constanl.
Is the dimensioniess Henry's constant H' grealer than or equal lo 1077 (Yor N)
i the answer is Y, include vapour inhalation pathways If it is N, do not. m Inhalalion paliway shoukd nol be selected i M < 1E-3
Intake via Soil and Dust Ingestion
12 Select a value for SEl ., from this table, depending on your choice of land use
Land Uss BE Ly (kg s0ilkg body weightiday)
Residential with plant uptake
Residential without plent uptake SElgg = 985E-06
Allotments
Commarcialindusirial
13 Is site specific data on the ity of the
in soil avalable? (Y or N)
If Y inseri the representative fraction here (default=1)
The amended SElg., = SEl., * bioaccessbiity iraction
14 The nominal assessment sub criterion for intake via sol and dust ingestion s calculaled
using the formuls: ASC gy ® Rl gu/SElLy
L
per
weight per day
LOMO1 April 2003 Page 4 0/ 10
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies 10 two land uses: residential with plant upliske and allotments. For other land uses go directly 1o question 25
Select the basis for the Cancentralion Faclor from 18 or 17 below. Select gns option only

16 Are d site specific Factors for leafy and oot
plant uptake of organica avallable? (Yor N) =]
Measured Conceniration Facior for lealy vegetables [ Juurpera tdry or reshi* weight plant per ug per g dry weight sol
Measured Concentration Factor for root vegetables 10 per g (dry or tresh)® weight plant per ug per g dry weight sol

17 Where measured site specific Concentration Factors are not available the following formulae can be used o caiculate Concentration
Faclors for lsaly and root vegetable uptake of organics using the Briggs and Ryan approach.

To use the formulse for plant uptake of the g data are requir

& represeniative value for K . (i ! partition ) [ 39810 i water per | octanol
& reprasentative value of & (sol density) mmmww
a representative vakue of K .. (oganic carbon-walsr partition coaficient): :.F___Jm‘wnwnw
8 representative vilue of [ (fraction of organic carbon in soll): 5.98802E-09 g OC per kg soil
a representative value of § (soi-waler content by volume) m’wm’

For leaty vegelables CF iy = (0.784%107 4340w T2 by 4 i 05,0 B2 WO+ o)

cr...,-_’ ug per g iresh weigh! plan per ug per g dry weight sol

Note - If the soil comection facior is greater
For root vegelables CFraa™{10° 777" 0, 82)°(#(0+ (. foc)"0.01 | sty MV‘M'-H

CF_'-" ug per g fresh weight plani per ug per g dry weight soil

18 For caiculation of the SEI ., the unils for CF ., and CF,, must be ug per g fresh weight plan! over ug per g dry weight soll.
It may ba necessary lo usa a dry weight conversion factor when using measured CF values.

G o o e’ (1 N =

Calculation of SEl g
The Time Averaged Veg o Rale for homegr g is given in the Table below.

[Vegetable Type ________ [TAVCR (kg FW/day) ___JTAVCR-HF-CFOW ___ [TAVCRTEFTCF ]

=

o

Residential with plant uptake
Aliotments

20 The nominal assessment sub criterion for intake via consumption of
homegr 9 L d using the formula: ASC g = Rl /SEl,,

ASC o=

Page 5 of 10




SNIFFER Method - Organics

4SNIFFER
"‘l T 08 (B AR
Intake via Ingestion of Soil Attached to Vegetables

21 This pathway only applies 1o two land uses: residential with plant uplake iind aliolments. For other land uses go direclly lo paragraph 25

22 Select a value for SEl s from this table, depending on your choice of liind use

Land Use SEl .0 v (kg 801l par kg body welght per day)
Residential with plant uptake SElaea™]  1.1272E06 kg sodl per kg body weight per day
allotments
23 Is site specific data on the b ity of the
in soil available? (Y or N) E:
insert the representative fraction hers (defaut=1) =
The amended SEl s = SEluu * bloaccessibilty fraction [CEEETEEET o soi per ka body weight per day

24 Tha nominal assessment sub criterion for intake via indirect sol ingestion
Using the 0mula: ASC e ™ RlgestSElparsa

mg per kg body weight per day per kg

Intake via Inhalation of Outdoor Air

mmm«ww&-wmmwmmumuu‘.
To use the formulae for inhalation of ouldoor ak, the g site are required

Source Area
Source zone width parallel lo wind directicn
Depth o subsurfaca contamination

Soil organic malter conten!

Mass fracion of organic carbon in soll
Alr Miad parosity
Waler fled porosity

Total porosity

Bulk soll density

Contaminant

Organic carborn/waler partition coefficient
Dimensionless Henry's constant
Diffusion cosfficien in waler
Diffusion coefficient in soil air
A In soll

Waler in sod

Alr lorm

Waler lerm

Effective diffusion coefficient
Molecular weight
Salurated vapour pressure

Dilution ratio
Temperalure
Ambien! air velocily in the mixing zone (default from CLEA is 3 m per 5)

LQOMOT April 2003

Version 1,02
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SNIFFER
Receptor characteristics

R ===
e - R v

26 Contaminant Volatiisation Factor (CVF)

27 Time-Averaged Alr Intake Outdoors
Landuss
with plant uptake Insert the appropriate TAAL,,, " air per (kg body weight per day)
IResidental withoul plant uptake
Commercial/industrial
28 Soil squivalent intake
Calculate the soll equivalent intake for inhalation of outdoor air SRR 40 ot per (xa body weight per day)

using the formula: SEl,, = TAAL,, x CVF x 1000

Version 1.02

Page 7 of 10




Intake via Inhalation of Indoor Air

30 indoar inhalation of vapour
This pattway gnly apphes 1o sub with Herry's squal 1o or greater than 10” and 1o the foliowing land-use scenaros:
Residential with plant uptake, Residentil without plant uplske, Commercialindusirial
31 Time-averaged sir intakas Indoors
Lanikiss TAAL,, m3 air per (kg body waight
amdential wilh plant uplake
asidential withoul plant uplake
32 Soll Factor
Soil Factor is calculated using the formuls SF=K . x [/
33 Boll vapour partition coefficient

The sol vapour partilion cosfficien] (SVPC) s

34 The soll equivalent intakes for inhalation of indoor air is caloulated
lusing the lormula: SEl,., = (TAAL, x 1000 x SVPCYDR

35 The nominal assessment sub criterion for intake via indoor air is calculatec
using the formula: ASC . = RI/SEL,,

v B s I
mg per kg body weight per day 208 par

Saturated vapour conceniration is calculaed using the formula
Cou = (SaIVP x MW x 10*W760mmHg x F: x Temp)

L T g per kg sod

37 Equilibrium contaminant concentration in soll vapour
Equilibrium contaminani concentration in noll vapour
Is calculated using the lormula C,, » ASC, x SVPC

38 Satursted vapour o the

contaminant concentration in soll vapour: C ./ Cuy [T 0 Jimg per | ax) per (mm Hg g per mol)

I the ratio is grealed than 1, Level 1 risk assessment is nol appropriste. it s ould be noted for Rurther
wiie-spacilic risk assessment thal a C ,/C,, ratic greater than 1 may indicals the presence of a free product.

LOMO? April 2003 Page 8 ol 10




'l site specific criteria (SSAC) for substances
with di ionless Henry's greater than or equal to 107
s0il ingestion pathwary VASC g™
" b ption pathway UASC o™
gestion of soll attached lo b VASC aeea™
inhalation of ouldoor air ASC o0
inhalation of indoor air 1ASC,. =

The integrated Site Specific Assessment Criterion (SSAC)
39 For the residential with plant uptake lsnd use the SSAC ., =

40 For the allotments land use the SSAC , =
41 For the residential without plant uplake land use the SSAC . =

For the commercialindusirial land use the SSAC .=

a2 The Level 1 Site Specific Assessment Criterion for |

with dimensk Henry's less than 107
soil Ingestion pathway VASC ang™ 1
getab plion p 1ASC o= 1
tion of sod attached 1o veg VASC pgrec™ 1

The integrated Site Specific Assessmant Criterion

43 For the residential with plant uplake land use the SSAC.., =
For the allolments land use the SSAC , =
For ihe residential without plant uptake land use the SSAC 4., =

For the commercialindusirial land use the SSAC .=

The Level 1 Site Specific Assessment Criterion for | A&

s W
e
S
o

<aSI!EFER Voron 102

&w

mg per kg soil

sorws [0 te|rro
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SNIFFER Method - Organics

Risk Evaluation

44 Jusiify your use of the defaults on the
Include the following

and ch

Choice ol Relevan! Health Criteria
Site use (curment and d), on
with land use selecied

Critical Receptor

Pattweays inch 0] i used)
v. Soll Parameters, e.9. pH

-

Tm

© SNIFFER 2003

Al nghts ressrved. You will nol modly, reverss complls or OfMarwtes di-assermble e 8 sacdehest

The views sspressed in P document ar not Necesarty Mose of SNIFFER o the Projec Steenng Group. Iis mambers, servants or agents accepl no Kehiity whatsosver for any loss of damags arising Fom the intemrelalion of use of M INfoMmalion, or relance URON views conkained herein.

Tha user is entdrely for tha ol any use of the and no warranty

for the use of the

No s made hal he will provida any paricular flaciities of luncions. e user must ansure thal the workshest meets thelr nesds and remaing sckely
of any part of ha

provded aboul e Siress for prpose of
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SNIFFER Method - Organics

Project Ref: GAC RunNo: 4
1 This worksheet may be used for organic contaminants
2 This worksheet has besn completed by Pad Brow on 080712008
and has besn checksd by Christopher Bolan on 080712008
3 it relates lo o flomntens ~ foundat _Residentisl Witout Plant Upiake Stte
INGESTION PATHWAYS

Toxicology for Ingestion Pathways
4 memimance s on e (Yot s vt =

S Insert ihe relevant health criterion for ingestion [ ___SO00E01 ___ Jmg per kg body weight per day
For a non threshold substance the relevant health criterion is the index Dose (ID).
For threshold substances the relevant health crilerion is the Tolerable Dally

Intake (TOI).
Land Use
6a The Table below lists the defauk exposure durations and averaging times, used in the method for standard land uses.
‘ Please insart Y 10 indicate your choice of land use and of the defaull assump
Land Use Exposurs duration (years) [ Averaging time (days]
| Residential with piant uptake 06 I 2190 ]7
! Residential without plant uptake 08 I ) 2190 r Y
\
o I 2190 I
Commercialindustrial 16-50 [ 15695 [

Page 10f 10




Background Exposure for Ingestion

7a insert Mean Daily intake (MDI) from non-soll sources
(M the is a non ib! insert zero )

Is the MDI equal to or greater than 80% of the TDH or is the MDI unkown'i (Y or N)

Ba Because the MDI for children is lower than that for adults, the MDI will ned lo be corrected by a Childhood Faclor (CF)
which o ds on duration. insert the {acior here:

Receptor Body Weight
Ba Insert the Time-Averaged (lemale) Body Weigh! (TABW) depending on th: chosen exposure duration
TABW

duration ()
W

1650

Reference Intake for Ingestion

10a For non the Ref
using the formula. Rl =ID

Inlake (R1) for the ingestion pathway is calculaled

For threshold subsiances the Reference Intake (RI) for ingestion pathways is calculaled
using the formula: R ge.=(TDI{(MDU70x46 4 xCFYTABW]"

Em-mwmhhhmhwhcmn..mmn _l
the adult
ummmuwmn:ﬁhmmumnm

of the TDI, or the MDI is unknown, the Reference Intake (R1) for ingestion pathways is calculaled
using the formuta; Rl =0.2TDI

INHALATION PATHWAYS
Toxicology for Inhalation Pathways
4b |s the subst; a non threshold subx (Yor N)

5b Insert the relevant health criterion for inhalation
For a non threshold substance the relevant health criterion is the (indicative | index Dose (ID).
For threshold substances the relevant health crilerion is the Tolerable Daly
Intake (TDI).

ASNIFFER
Q e

— T

T ko oty weight

L Img per kg body weigh! per day

R o o ko body weight par day

l.:: i_iﬂ melubnwmmwﬂlv

Version 1.02
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SNIFFER Method - Organics

SNIFFER
E-Tﬁ_

Land Use
6b The Table below fists the defaull P and averaging times, used in the level 1 methodology for standard land uses.
Plsase insert Y 1o indicale your choice of land use and P of the default W
Land Use | Exposure duration {years) | Aversgingtime(deys) |
Residential with plant uptake 06 | 2190 |
Residential without plani uptake 06 I T 2180 I ¥
Allotments 08 I : 2190 |
Commercial/industrial 16-50 I 15605 l
Background Exposure for inhalation
Tb Insert Mean Dally intake (MODI) from non-soll sources :ngwhy
(W the is & non insert zero )
Is the MDI equal 10 or greater than 80% of the TDI o is the MDI unknown? (¥ or N) EES=
8b Because the MO for children is lower than that for adults, the MDI will need 1o be correcied by a Childhood Facior (CF)
'which depends on exposure duralion. insert the appropriale facior here
duration (inhalation)
| oe |
16-50
Receptor Body Weight
b Insert the Time-Averaged (lemale) Body Weight (TABW) depending on the chosen exposure duration
lmmhl-l]
2] [T Tva body weigh:

16-58

LQMO1 April 2003

Version 1.02
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SNIFFER Method - Organics SN":FER Version 1.02

Reference Intake for Inhalation

10b For non the Intake (RI) for the inhalation pathway is
calculated using the formula RI =D

For the Intake (RI) for ingestion pathway's is calculated
using the formula: Rl . ~(TDH(MDV70x48 4 xCFNTABW)"

Noie - Tha background component is in ine with the approach in CLR 8, namely that the
Eggmghwﬂgw
‘or threshold substances where the background exposure (MDI) is grearer than

or equal lo 80% of the TDI the Relerence intake (RI) for inhaiation pathwirys is

e o ma per kg body weight per day

calculated using the formula: Ri,,.=0.2TDI mg per kg body welght per day
Pathway Check
11 The relevan! pathways for caiculaling Site Specific Assessmant Crileria dapend on the land-use scenarios and the relalive lendency of a substance
o exisl &8 vapour des as 1o being di in water, as expressed in Henry's Law constant.

Is the dimensioniess Henry's constant H' grealer than or equal 1o 107 (Yor N)
¥ the answer s Y, include vapour inhalation pathways. If it is N, do noL. m Inhalation pathway should not be selecled I H < 1E-3

Intake via Soil and Dust Ingestion
12 Select a value for SEl 4, from this table, depending on your choice of lanc use

Tand Uss il (kg sollkg body waightiday)

Reakdential vaih plani Upiake

Residential without plant uplake
Abotments

13 Is stie specific data on the b ility of the
In soil avallable? (Y or N)

1Y inserl the representalive fraction here (default=1)

The amended SEl,, = SEl., " bioaccessibiity iraction

14 The nominal assessment sub criterion for intake via soll and dust ingestion is calculated
using the formula: ASC 4y ™ Ripue/SElgy

LQMO1 April 2003 Page 4 of 10



=
| @ @ b i

ST Do <{SNIFFER ===

Intake via Consumption of Homegrown Vegetables

15 This pathway only applies |0 two land uses; residential with plant uptake and allotments. For other land uses go directly 1o question 25
Select the basis for the Conceniration Facior from 16 or 17 below. Select gna option only

16 Are slle specific C Faclors for leafy and root
Bt ok of g vt (10 ===
Measured Concentration Factor for leafy vegelables [ Jve por o (dry or iresh)" weight plant per ug per g dry weight sl
Measured Concentration Facior for oot vegetables ————————J-a per o (dey or resh)" weight plant per ug per g cry weight soi

17 Where measured sile specific Conceniralion Faciors are not available the following formulae can be used o cakulale Conceniration
Faciors for leafy and rool vegetable uptake of organics using the Briggs and Ryan approach.

To use the formuise for plant uptake of organics the following data are required

2 representative value for K . (i partition coefficient) wn-rpuluchml
8 representative value of 4 {soil density) :!____lghwlwan’
a representative valus of K . (organic carbon-water pariition cosfficient): cm’” per g dry weight
& represeniative value of | (fraction of organic carbon In sol): DCp.rkgu

a representative value of 1 (soll-waler conlent by volume) ’p.mn°

For leafy vegetablos CFipayy ™ (0.784%10% 43701 TR 4o f B3 5, 21 (@0 0Kclec))

CF euy~ [BERDRTSEEBT] U0 P 0 Tosh Weight plant per ug per g dry weight sol

Note - If the soil comection WO 1)) is greater
For ool vegetables CF o= 1007791 200 o (044 el ))0.01 e .“WM.I 8]
or [ e |

ug per g fresh weight plant per ug per g dry weight soll

18 For calculalion of the SE| ., the units for CF ., and CF ., must be ug per g fresh weight piant over ug per g dry weight soll.
It may be necessary 1o use a dry weigh! conversion facior when using measured CF values.

s & dry weight conversion required? (Y or N) EEERasT

SEl g~ | 125805 kg soll per kg body weight per day

20 The nominal assessmeni sub oriterion for inlake vis consumplion of
homegr s d using the formula: ASC ;= Rlpge./SElg

LOMO1 April 2003 Page 50f 10
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Intake via Ingestion of Soil Attached to Vegetables
21 This pathway only applies 10 two land uses: residential with plant uptake and aliciments. For other land uses go directly to paragraph 25

22 Select a value for SEl .. from this lable, depending on your choice of land use

Tand Use Sl et (K0 5011 por kg Body welght per day]
Residential with plant uptake SE!.._uﬂwugmnwp-m
allolments
23 Is sile specific dala on the of the want
s et (¥ o N ==
insert the fraction hers (detault=1) | PR ] |

The amended SE, ge = SElpu * bioaccessiblity fraction [ 19278306 |kg soil per kg body weight per day

24 The nominal assessment sub criterion for intake via indirect soll ingestior
using the formula: ASC gy ™ Rlgeu/SElsea

o EEESE 0 [EEEeE -
mg per kg body weighl per day per kg

weigh! per day

Intake via Inhalation of Outdoor Air

25 This pathway only applies (o substances with H' greater than or equal to 107
To use the formulae for inhalation of outdoor alr, the following sile are required.

Sourcs Arsa
Source zone width paraliel lo wind direction W= melres
Depth 1o subsuriace contamination 4, metres

Soll organic matier content SOM=| 1 %
Mass fraction of organic carbon in sod la= 1 a7
Air fled porosity 0 0.31 Junitiess
Waer fied porosity =} 015 unitess
Total porosity
Bulk soll density

Contaminant
Organic carbon/water partition coefficien!
Dimensionless Henry's constani
Diffusion coefficient in waler
Diffusion coefficient in soll air
Alr in soll
‘Waler in soll
Air lerm
Water lerm f b~ ]
Effective diffusion cosficient i 7. mpers
Molecular weight !
Salurated vapour pressure

Temperalure Temps| ‘C+2713= T et
Ambisni air velocity in the mixing zone (delsult from CLEA is 3 m per s) Vo™ m per s

Ditution ratio DR} Z0000 | unitiess
el
12
£
3
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Receptor characteristics

==

v =
Hetg of g e - T e

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr intake Outdoors

28 Soll squivalent intake

Landuss

with plant uplake

thntm.m‘nwmmmﬂmﬂ
[Residental without plant uplake

Calculate the soll eq intake for of ouldoor air TR << =o! per (kg body weight per day)
using the formula: SE| .., = TAAl.,, x CVF x 1000

29 Nominal Assessment Sub Criterion

ASCo =

Caicuiate the nominal assessment sub-critera for intake via outdoor sir
using the formula: ASC,,, = Ri,/SEl,,,

e 00 CEEED 0 e
mg per kg body weight per day per kg body

weight per day

Version 1.02
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SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

Mhmfw,mm"wlmmwwﬂﬂ]

30 indoor inhalation of vapour
This pathway gnly applies 10 substances wih dimensioniess Henry's constan! sgual to or greater than 10° and 1o the following land-use scenarios:
Residential with plani uplake, Residential wthoul plant uptake, Commarcialindusirial
31 Time-averaged alr intake indoors
Lasdiis TAAL., m3 sir per (kg body weight
por day)
with plant uplake
without plant uptake
32 Soll Factor

Soll Factor is calculsied using the formula SF=K _ x I/H'

33 Soll vapour partition cosfMicient
The soi vapour partiion coeflicient (SVPC) s

34 The soll equivalent intakes for inhalation of indoor air is calculated
using the formula: SEl,,, = (TAAI,, x 1000 x SVPC)DR

35 The nominal assessment sub criterion for intake via indoor air s calculated
using the lormula. ASC . = RI/SEL.,

o ]
mg per kg body weight per day 30l per kg

weight per day

Saluraled vapour concentration is calculale ] using the formuls
Cou ™ (SalVP x MW x 10"M(760mmHMg x R » Temp)

37 Equilibrium contaminant concentration in soll vapour
E quiiby in s0d vapour
s calculaled using the formula C = ASC,, x SVPC

38 Saturated vapour o the equilibri
contaminant concantration in soll vapour: C ./ C,

M the ratic is gresled than 1, Level 1 risk assessmaent is nol appropriale. It should be noted for further
sile-specific risk assesament that a C ,/C,, ratio grealer than 1 may indicate the presence of a free product

LOMOT April 2003
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I d site specific criteria (SSAC) for substances
with Henry's greater than or squal to 107
soll ingestion pathway 1/ASC 4=
g mplion pathway ASC =
ingestion of soll altached io vegetables VASC pgrecs™
inhalation of ouldoor air VASC o2
inhalation of indoor air 1IASC,, =

The integrated Site Specific Assessmaent Critarion (SSAC)
39 For the residential with plant uptake land use the SSAC ., =

40 For the aliotments land use the SSAC , =

44 For the residential without plant uplake land use the SSAC ., =

For the commercial/indusirial land use the SSAC .=

“@ MLm1ShSpwiﬁcAmthﬂabniu- in the

Jmg per kg sod

1 site specific criteria for substances
with d tonless Henry's less than 107
soll ingestion pathway VASC gy =
homegs tion p y VASC o=
| of sol akached b VASC res™ 1 - soil per mg

The integrated Bite Specific Assessmant Criterion

43 For the residentil with plan! uptake land use the SSAC ., = o per ko ol
RORE— —l—
For the reskdental without plant uptake land use the SSAC . = [ o v ka ot
For the commerciakindustrial [8nd use the SSAC .= _ﬂupﬂbglul

LOTRPPSPRVNSNTSIITN | N R -
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SNIFFER Method - Organics.

Risk Evaluation
44 Justity your use of the defaulty on the worksheel and characierise the risk associated with the sike

Include he following
lebﬂ% Y or N)

L Choice of Relevan! Health Criteria value

i SHe use (cument and inlended), comment on compatibitility
with land use selecied
i Critical Receptor \
iv. Pathways included/omitied (i gt ity if used) 3
v. Soll Paramelers, e.g. pH
© SNIFFER 2003
Al rights reserved. You wil nol modily, reverse compis or ofhensdse dis-sssamble (his spread sheet
The views axprassad i this documant ere nol necessanty thoss of SNIFFER o he Projct Sienng Group. e mermbars, servants or agents accept no labilty whalsogver ke any loas or damage acsing from iy e of the O nellance upan views conbsined hareit
No made that tha vedde arvy particuler lsciines o incsons. The user must snsure that he workshes! mests thair nesds and remains solely responsibis for he use of ha i The user is snirely o the of @y use of he workshest and no warranty
provided aboul he Mness ky pUrposs of any pant of tha

Page 100l 10
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SNIFFER Method - Organics
Project Ref: GAC Run No: 1
1 This workshest may be used for organic contaminants
2 This worksheet has been completed by Pm' on m
3 1t relates lo Fiuorens found at Residential Without Plant Uptake Site
INGESTION PATHWAYS
Toxicology for Ingestion Pathways
o e 8o Sveshod sbemce? (or N ==X
Insert the reksvant heaith criterion for ingestion [ FO0EDZ_mq per kg body weight per day
For a non threshold substance the relevant health criterion is the Index Dose (D).
For thweshold substances the relevani health criterion is the Tolerable Dally
Intake (TDI).
Land Use
6a The Tabie below ksts the defaull exposurs durations and averaging times, used in the method for standard land uses.
Please insert Y 1o indicale your choice of land use and of the default
Land Use Exposurs duration (years) T Averaging time (days)
Residentisl with plant uptake 06 [ paia 2190 I
Residential withoul plant uptake 06 | YR 2100 l ¥
. I e 2190 l
P S—— 16-59 [ oy 15695 l

LOMO1 Aprif 2003 Page 10l 10




SNIFFER Method - Organics SNIFFER Version 1 02

Background Exposure for Ingestion

78 e Mo Dl sk (MOY) bom o408 urcas — T
(M the is @ non th d inserl zero )
Is the MDI equal 1o or greater than B0% of the TDI or is the MDI unkown? (Y > N) [2:

Ba Because the MDI for children is lower than that for adults, the MDI will need 1) be comecied by a Childhaod Facior (CF)
which depsnds on axposure duration. insert the appropriate factor here:

TR
E: durstion (ingestion)
o 7 |
Receptor Body Weight
Sa insert the Time-Averaged (female) Body Weight (TABW) depending on the dosen exposure duration
E Jurstion TABW
o oty weont
L.n.
Reference Intake for Ingestion
10a For non th the Rels intake (RI) for the ingestion pall way is caiculated
e e R0 R v o o ot
For threshokd subs the Rels Intake (RI) for ingestion pathways is calculated
using the formula: Rl ge™(TOIH(MOVT0x46 4CFYTABW)* —mg per kg body weight per day
Note - The background component is in line with the approach in CLR 9, namely that the J
the ‘axposure (MDI) is grealer ih.an or equal lo 80%
of the TDI, or the MDI is unknown, the Reference Intake (R1) for ingestion paihways is calculated [T o per ka body weight per day
using the formula: Ri,..~0.2TDI
INHALATION PATHWAYS
Toxicology for inhalation Pathways
4 10 b sianc 3o veaholt metnce (Yor ¥ s
5b Insert the relevant health crilerion for inhalation [ _DO0E+00 ___ Jmg per kg body wesgh! per day

For a non threshold subsiance the relevant health critlerion is the (indicative) ndex Dose (ID).
For threshold substances the relevani health crilerion is the Tolerable Daiy
Intake (TDI).

Page 20l 10
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Land Use
b The Table beiow lisis the defaul duratons and g times, used in the level 1 methodology for standard land uses.

Pleass insert Y 1o indicate your choice of land use and of the defaull
Land Use Exposure duration (years) | Averaging time (days)

Residential with plant uptake 06 | 2100 |

Residential without plant uptake 08 I_"""v . 2190 BN
Alokments 06 I 2190 [i'gji

Commercialindustrial 16-50 I : 15695 |j ‘

Background Exposure for inhalation

76 insert Mean Daily intake (MDI) from non-soll sources mwm
(¥ the inant is & non threshoid sub insert zeo )
Is the MDI equai 1o or greater than B0% of the TDI or is the MDI unknown? (Y or N) m

8b Because the MDI for children is lower than that for adults, the MDI will need o be comecied by a Childhood Faclor (CF)
which depends on exposure duration. inser the appropriate facior here:

duration
37 - —
Receptor Body Weight
90 Insert the Time-Averaged (lemaie) Body Weight (TABW) depending on the chosen exposure duration
Ex duration TABW
= ko by et

Page 30l 10
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EIECrE SNIFFER Yeie

o
Intake via Consumption of Homegrown Vegetables

15 This pathway only applies 10 iwo land uses: residential with plani uptake and allolments  For ofher land uses go directly 1o question 25
Salect the basis for tha Conceniralion Faclor from 18 of 17 below. Select gng oplion only

16 Are site apecific C Faciors for leafy and root
plant uptake of organics avallable? (Yor N) m °
Measured Concentration Facior lor lealy vegelables o per 0y or rmah)® weight plant per ug per g dey weight soll
Measured Concentration Factor for rool vegelables Wﬂ(ﬂﬂmr-nwwlp-wwndrynﬂulm

17 Where measured sile specific Concentralion Facion are not available the foliowing lormulse can be used 1o calculate Concentraion
Faciors for lealy and rool vegelabie uptake of organics using the Briggs and Ryan approach.

Tumhmbfphlumduauhhumdlumm

& representative value for K . pariition 1) vu-rp-riocw
& representative vaiue of § (soll density) S8 Jodv weantperem’
& representative value of K .. (organic carbon-water partition cosflicient): m'wgayum
& representative vakue of [ (fraction of organic carbon in soll): EC’CWNW‘

8 represeniative valus 0f & (sol-waler content by volume) | R

For lealy vegeiables CF g, ™ (078410 43 oo | TR 40, 4 o208, ) 02~ ( @B+ 1))

CF...-—' ug per g Iresh weight plant per ug per g dry weigh! sol

I Nots - If the sol comection facior I
For rool vegetables CF {10777 ¥00 B2) (W +4Ku 10 )10.01 mv.mmm-u_.g.(m e

CF [ [ BOMIRIEI] . |0 Per @ resh weight plant per ug per g dry weigh sod

18 For calculaion of the SE| . the unis for CF , and CF ., musi be ug per g fresh weight plant over ug per g dry weight soll.
It may be necessary lo use a dry weight conversion facior when using measured CF values.

10 8 iy waight conversion required? (Y or N) ==

Calculation of SE1 .
The Time Averaged Vegetable Consumplion Rals lor homegrown vegelables is given in ihe Table below.

19 Select a value for SE| ., from this table for the conlaminant of concem, depending on your choice of land use and loxicological endpoint

Landuse (kg soll per kg body weight
day)
Residential with plant uplake €l [ETTEDS Jko sod per ko body weight per day
Aliotments

mmmmmmwmmmu
" QoLab iculated using the formuis; ASC g ® Rlygeu/SEl o,

o CoEEET 0 [EEEEn - O
mg per kg body kg soil per kg body

weight per day

LOMO1 April 2003 Page 5ol 10




SNIFFER Method - Organics

ASNIFFER
Intake via Ingestion of Soil Attached to Vegetables o
21 This pathway only applies 10 two land uses. residential with plant uptake snd alotments. For other land uses go directly lo paragraph 25

22 Selecl a value for SE| ., from this table, depending on your choice of lend use

Land Use SElooe (3 50N por hg body weight par day)
Residontial with plant uplake Sik-u'up-ugmwupum
allotments
23 s site specific deta on the bty of the
in so0d avalable? (Y or N) BT
Inser! the representalive fraction here (delault=1) =l
The amended SEl, g, ® SEl . * bloaccessibiity fraction nsolwbubodvmwlwdn

24 The nominal assessment sub critenion for intake via indirect sod ingestion
using the formuls: ASC e ® Rlugeu/SE L sren

] ' m B e
mQ per kg body wekght per day por

weight per day

Intake via Inhalation of Outdoor Air

26 This pathway only applies 0 substances with H' greater than or equal o 107
To use the formulas for inhalation of outdoor air, the following site parameters are required:

Source Area
Source zone width paraliel io wind direction W= melres
Depth 1o subsuriace contamination drEm—
Soll Matris
Soil organic matier conten! SOM=] %
Mass fraction of organic carbon in sol fe] ner -gOCp-rbq-nl
Ak filled porosity ™ 0.31 unitiess
Waler fled porosity o™} 0.15 unitiess
Total porosity O
Buik 5ol density kg sod per | soil
Contaminant =R
Organic carbon/water partition cosfficient Ko 14000 waler par kg OC
Dimensioniess Henry's constant H= D.0201 | wator per | mir
Diffusion cosffickent in waler - 7 SOE-10 m’° pers
Diffusion cosffickent in sod air Dy 3.60E-06 m’" per s
Air in sodl leas
Waler in sol
Air lorm m” per s
Waler term m’ pers per (| water par | air)
Efleciive diffusion coefficien! m* per s
Molecular weight M= per mol
Saturated vapour pressure mmHg
Déution ratio DR=} 20000 Junitess
Temperalure Tomp=| 1z Ce273m -
Ambient air velocily in the mixing zona (delaull from CLEA is 3 m per s) Ve 3 m per s

LQMO1 Apri 2003

Version 1.02
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26 Contaminant Volstilisation Factor (CVF)

v [ s o o+

27 Tima-Averaged Alr intake Outdoors

Landuse TAAloutv m’ sir per (kg body

weight per day)

with plant uptake Insert the appropriste TAAL,,, " air par (kg body weight per day)

withoul plant uptake
28 Soll equivalent intake

Caiculate the 5ol equivalent intake for inhalation of outdoor sir [T < »<* vor (ka body weight per day)

using the formula: SEl ., = TAAL,, x CVF x 1000

2% A Sub Criteri
Caiculate the nominal assessment sub-criteria for inlake via ouldoor air
using the formula: ASC ., = RI,/JSEl,,

e NN R LLll
mg per kg weigh! per day por

weigh! per day

LOMO1 April 2003 Page 7of 10




SNIFFER Method - Organics SNIFFER
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VR PO R 4

Intake via Inhalation of Indoor Air

oot b s A e [T oty o o

30 Indoor inhalation of vapouw
This pathway gnly appiies lo with Henny's saual to or greater than 10° and 1o the following land-use scenarios
Resdential with plant uplake, Residential wil out plant uplaks, Commercalindusirial
31 Time-averaged sir intaks indoors
AE TAAL,, m3 sl per (kg body weight
per day)
with plant uplake
without plant uptake
32 Soll Factor

Soll Factor is caloulated using the formuls S =K  x [/

33 Soil vapour partiion cosfficient
The soil vapour parition coefficient (SVPC) is

34 Tha soll equivaleni intakes for inhalation of indoot air s calculated
using the lormula: SEl,., = (TAAL,, x 1000 x SVPC)DR

35 The nominal assessment sub criterion for intake via indoor air s caiculaled
using the formula. ASC,., = RIJSEL,,,

S s B <
mg per kg body wexght per day kg so0d per kg

Saluraled vapour concentration is calculatec using the formula
Cou ™ (SalVP x MW x 10"M760mmHg x R x Temp)

contaminant conceniration in S0 vapour
s calculated using the formula C,, = ASC,., « SVPC

37 Equilibrium contaminant concentration in soll vapour
Equilibrium

38 Saturated vapour concentration companed 10 the equilibrium
contaminani concentration in soll vapour C, / Cy

¥ the ralio s greaied than 1, Level 1 risk ssssssment is nol appropriate. It should be noted for further
siie-apecific rek sssessment thal a C ./C,, ratio greater than 1 may indicale he presence of a free product.

s R o o
svvc- [ ERR s o v o

s R oy o v o

g per kg sol

B s
e B 1 e o

Version 1.02
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L L <QSNIFFER s
e

dtegrated site specific sassessment criteria (SSAC) for substances

with Henry's grester than or squal to 107
sod ingeslion pathway VASC o 1
o o athway 1IASC = 1
of soll stiached ko VASC reas™ 1
inhaiation of outdoor air VASC 0= 1
Inhalation of indoor air 1IASC,, = 1

The integrated Site Specific Assessment Criterion (SSAC)
36 For the residential with plant uplake land use the SSAC ., =

40 For the alioiments land use the SSAC , =
41 For the residential withoul plant uptake land use the SSAC . =

For the commercialindustrial land use the SSAC .=

42 medisnoSpodﬁcAlunmcm.arlonbr- in the _ scenario is mg per kg soil

iy d site specific criteria for substances

with Henry's less than 107

soi ingestion pathway VASC g™ 1 - soll per mg
Rosnagy o it 1IASC o= 1 - sl per mg
0 of sodl 10 veg VASC pgrea™ 1 - soll per mg

The integraied Sie Specific Assessment Criterion

43 For the residential with plant uptake land use the SSAC ., =
For the allotments land use the SSAC . »
For the residential without plant uptaks land use the SSAC ., »

For the commercial/industrial land use the SSAC =

The Level 1 ShSpodﬁcMmsmmlcmrbnfnr- in the

LOMO1 Aprl 2003 Page 9 of 10




SNIFFER Melhod - Organics

Risk Evaluation

44 Justily your use of the delaulls on the workshest and charscierse the risk associsied with the site
Inciude the following

Justification Y or N)
Cholcs of Relevant Health Crilera value I_il_|

She use (current and b ded on
with land use selected

Critical Receplor

P Inck

v SMPI’MI.IG pH

TE

if used)

<] <|<|<]

© SNIFFER 2003
Al g reserved You wall NGl Modify Feversa Corpde Of O ereies de-assermbhe s IGrBas: wel
The views exprassed in this document ane nol necessanly those of SNIFFER or the Project Sise ing Group i memberns, servanis of agents accegt no Rabilty whalsosver lor ary loss of damage

o use of tha

<

, Of fElancs Upon views coniained heren.

% from the
uss of ha

N promese s made Bl e sprsedehest wil provide any pertculer teciiles or Rncons Tha uer must eerrs hal Ihe e raeds soiely for he
Provded bl e Mreas kr PGS o of any part of the

Tha user & endrely

of any use of the

SNIFFER

and no warranty &

for the

Version 1,02
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SNIFFER Method - Organics

Run No
1 This worksheet may be used for organic contaminants
2 Thi workahes has been completed by e T
#nd has been checked by :
3 It relates 1o
INGESTION PATHWAYS

Toxicology for Ingestion Pathways

4a

Sa

Is the a non h 7 (Yor N)

Insert the relevant heaith criterion for ingestion

For a non threshold substance the relevant health criterion is the Index Dose (ID).
For threshold subslances the relevant health criterion is the Tolerable Daily
Intake (TDI).

Land Use

LOMO1 April 2003

Ga The Tabile below lisis the default durations and ging times, used in the method for standard land uses.
Please insert Y o indicate your choice of land use and ol the delaull 3

Land Use

Residential with piant uplake

Residential without plant uplake

Alotments.

Commercialindusirial

<QSNIFF—'EF! o

Page 10l 10




SNIFFER Method - Organics SN'FFER Version 102

ety
Background Exposure for Ingestion

7a insert Mean Dally intake (MDI) from non-soll sources per day

(W tha s a non b Insert zem0 )
Is the MDI equal 10 or greater than B0% of the TDI or is the MOI unkown? (¥ or N)
[ G5 |

8a Because the MDI for children is lower than that for adults, the MDI will need k. be correcied by a Childhood Factor (CF)
which depends on exposure duration insert the appropriale faclor hara:

Receptor Body Weight
9a Insert the Time-Averaged (female) Body Weight (TABW) depending on the cf osen exposune duralion
duration TABW

16-58

o vosr v

Reference Intake for Ingestion

10w For non b the Intake (RI) for the ingestion pall way is calculaled

e i R TR v e oy o

For he R Intake (R) for ingestion pathways is calculated
using the omula: Rl g™ TDH(MDU70x46 4CFYTABW)" —,..‘I per kg body weight per day

Notle - Tha background component is in line with the approach in CLR 8, na nely that the -J
|wgmgumm%$
or threshold substances where exposure (MDI) is grealer than or equal o B0%
of the TDA, or the MDI is unknown, the intake (RI) for pahways & 1o [EEEEEEEE v vor ko body weight per day
using the formula: Rl..=0 2TDI
INHALATION PATHWAYS

Toxicology for Inhalation Pathways
4b Is he substance  non threshold substance. (Yor N) =11

Sb Insert the relevant health crilerion for inhalation L TO0E08 _ _ |mg per kg body weight per day
For a non threshold substance the relevant health crilerion is the (ndicalive) index Dose (ID)
For threshold substances the relevan! haalth crilerion is the Tolerable Dady
Intake (TDI).

Page 2 of 10
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Land Use
65 The Table below lists the defaull durations and aging times, used in the level 1 methodology for standard land uses.

Mmfummmummw of the default
Land Use duration 1

Residential with piant uplake 06 SLk,

Residential without plan! uptake 0-6 pale i
Alloiments 06

Commercialindusirial 16-59

Background Exposure for inhalation

Tb Insert Mean Daly intake (MDI) from non-soll sources
(¥ the is & non threshold L Inserl o0 )

Is the MDI equal 10 or greater than B0% of the TDI o is the MDI unknown? (Y or N) | PRESEA SRE R

lbm-numbrm-nhmmmwmmmmmmumw-mmrmlcﬂ
1 duration Inser! the appropriate facior here:

duration (inhalation)
16-59
Receptor Body Weight
b Insert the Time-Averaged (female) Body Weight (TABW) depending on the chosen exposure duration
duration TABW
16-50
LOMO1 Apdl 2003 Page 30/ 10




SNIFFER Method - Organics

Reference Intake for Inhalation

106 For non he R Intake (R) for the inhalation pallmay is
e e e I o oy i o
For threshold sub the R Intake (RU) for ingestion pathways is calculsted

using the fomula: R ... <(TDIH{(MOU70x48 4 xCFYTABW)"

Em-rmwwhhnmuwhmmmmmw ' S ™0 per kg body weighl per day
or threshold subsiances where the background exposure (MDI) is greater ¥ an

or equal 1o B0% of the TDI the Reference Inlake (RI) for inhalation pathways i3

caiculaled using the formula. Ri, =0 2TDI TR g per kg body weight per day
Pathway Check
11mmmmmwwmnmmumhw«ummummmnumum
1o axis! a8 vapour @8 0pp 1o being in waler, a3 exprissed in Henry's Law constant
Is the dimensioniess Henry's consiant H' greater than or squal to 107 (Yor 1)
If ihe answer is Y, include vapour inhatalion pathways. If it is N, do nol. Bl

Intake via Soil and Dust Ingestion

12 Select a vaiue for SE 4 from this table, depending on your choice of land ute

Land Use SEl,., (kg soikg body weightiday)
Tleaidental with plant uplake -
Residential without plant uptake S€lay =]  OSSEDS |
Allotments
Commercial/indusinal
13 s site specific data on the of the
s avdasa? (Yo N
1Y insert the representative fraction hers (default=1)
The amended SEl,., = SEl,., * bicaccassibiity fracson _gmp-hqmwup-q

14 The nominal sssessment sub criterion for intake via soll and dus! ingestion is calculated
using the lormula ASC | = R J/SEL.

oo ISR 0 [EEEST [

mg per kg body weight per day [
weight per day

LOMOT April 2003

SNIFFER

Inhalation pathway should nol be selecied i H < 1E.)

Version 1 02
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Intake via Consumption of Homegrown Vegetables

15 This pathway only applies 10 wo land uses: residential with plant uplake and allotments. For other land uses go directly lo question 25
Sslect the basis for the Concentration Facior rom 18 or 17 below. Selec gne option only

16 Are messured sile specific Concentration Factors lor leafy and rool
plant upiake of organics available? (Yor N)

Moasured Concentration F actor for lealy vegetabies ] w0 per 6 vy or resh® weight piant per ug per g dry weight sol
Measured Concentration F actor for ool vegelables _.up-g(ayumn'wwﬂnwwugmmnm

17 Whers measured site specific Concentration Faciors are nol available the following formulse can ba used 1o calculate Concentration
Faciors for leafy and root vegetable uplake of organics using the Briggs and Ryan approach

To use the formulse for plant uptake of the & g data are requi
a representative value for K ., partition coaff

@ representalive value of ¢ (soil density)
@ representative value of K (organic carbon-waler partition coefMicient):

a representative valus of [, (fraction of organic carbon in soll)

a representative value of © (soll-waler conten! by volume)

For leay vegelables CF ooy = (078471 3Toom? U2 st Searem 4.0, 82) (W0 L))
CF...- ug per g fresh weight plant per ug per g dry weight soil

[* Nota - If the soll comection facior L
For root vegetables (100 40 82y (MO +4K ) 0.01 [ et e et (e

CF...-_' ug per g fresh weight plant per ug per g dry weight sol

18 For caiculation of the SEI, the units for CF, and CF ., must be ug per g fresh weigh! plant over ug per g dry weight soll.
M may be necessary lo use a dry weight conversion (acior when using measured CF values
Is & dry weight conversion required? (Y or N)

Calcutation of SE|
The Time A d C Rate for

19 Select a value for SE1 , from this table for the contaminant of concem, depending on your chaice of land use and loxicological endpoint

Landuse El,., (kg soll per kg body weight
day)

Residential with plani uptake
Alloiments

S = T

20 The nominel assessment sub criterion for intake via consumption of

ar [ using the formula: ASC g = Rl /SEl
o I v s N .o WD
mg per kg body weight per day kg soil per kg body

weight per day

LGMO1 Aprl 2003 Page 50l 10




SNIFFER Method - Organics

Intake via Ingestion of Soil Attached to Vegetables

21 This pathway only applies lo two land uses: residential with plant uplake and allotments, For ather land uses go directly lo paragraph 25,

22 Selecl a vahue for SE| gy from this table, depending on your choice of land use

Land Use SElusrew (NG 8011 par kg Dody weight per day)
‘Residential with plant uplake
sliotments
23 Is site specific data on the b of the

in soil avaiable? (Y or N)
Insert the representative fraction here (delault=1)
The amended SEl, g = SElnue * bloaccessibility fraction

24 The nominal assessment sub criterion for intake via indirect soll ingestion
using the formuls: ASC aex ® Rlpuu/SEl e

o B v
mg per kg body wekght per day Soi per

weight per day

Intake via Inhalation of Outdoor Air

25 This pathway only applies o subslances with H' greater than or equal to 107
To use the lormulse for inhalation of ouldoor air, the f g sile are req

Source Area
Source rone widih paraliel lo wind directior
Depth o subsurface contamination

Soil organic matter content

Mass fraction of organic carbon in sol
Alr iled porosity
Water fled porosity

Total porosity

Buik soil density

Contaminant
Organic carbon/waler partition coefficient
Dimensioniess Henry's constant
Dffusion cosfficient in waler
Diffusion coefficient in soil air
Alr in soll
Waler in soll
Alr lerm
Waler lerm
Effective diffusion cosfMckent
Molecular weight
Salurated vapour pressure

Dilution ratio
Temperature
Ambient air velocity in the mixing zone (delaull from CLEA is 3 m per s)

LOMO1 April 2003

E-06  Jxg soil per kg body weight per day

| e S |
===

R v 950 v v 9

- [ v o ot

SOM= 1 %
foc® 4 1187
g™ Junitess
o™ Juniess
O™
r=l kg soi per | sol
e | 0000 I water per ky OC
H=p ME63 |l water per | air
Dy
D=f

’ pers per (| waler par | air)
$bars
g per ol

DR=-f- TJunitiess

\ T

3 m per s
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.

Version 1.02

Page 6 of 10




SNIFFER Melhod - Organics

<{SNIEFER =

Time-averaged body height
Height of mexing zone

26 Contaminant Volatilisation Factor (CVF)

27 Time-Averaged Alr Intaks Outdoors

Landuse TAAlouty m’ air par (kg body
weight per day)
with plant uptake

Insert the appropriale TAAI,,, 02 | aF per (kg body weight per day)
IResidental withou! plant uptake
[Commercialindustrial
28 Soll squivalent Intake
Calculate the sol squivalent intake for inhatation of outdoor ar SRR <o so e (ko body weight per day)
using the formula: SEl ., = TAAL,, x CVF x 1000

29 Nominal Assessment Sub Criterion

Calculate the nominal assessment sub-criteria for intake via outdoor air
using the formula: ASC o, = Rl /SEl..,

DI 0 [ - e
mg per kg body weight per day

per
weigh! per day

ASC,,, =
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SNIFFER Method - Organics

Intake via Inhalation of Indoor Air

30 Indoor Inhalation of vapour
This pathway gnly applies to s vith dimensioniess Henry's 2aual to or greater than 10° and to tha lollowing land-usa scenarios
Residential with plant uplake, Residential \vithoul plant uptake, Commercial/indusirial

31 Time-averaged alr intake indoors.

TAAL,, m3 air per (kg body weight

Landuse
per day)
Rosidential with plant uptake i o memhvu|ﬁm.m‘*wlkﬂmwmwﬁvl
Residential without plani uptake 01 ‘f
A | B
32 Soll Factor
Soil Facior is calculated using the formula SFeK _ x /H' slequw
33 Soll vapour partition cosfficient
The soll vapour partition cosflicient (SVPC 1 is svec- [T AL ] -G o per | ai
34 The soll equivalent intakes for inhatation of indoor air is calculated
using the formula: SE1,., = (TAAL., x 1000 x SVPCYDR sEﬂ...-_q s0i{kg body weight per day)

35 The nominal assessment sub criterion for inlake via indoor air is calculated
using the formula: ASC,,, = RL./SEL,,

rsc - ! s N v e
mg per kg body weight per day kg soi per kg body
weight per day

8 d vapour is calculatod using the formula
Cou = (SalVP x MW x 10"}{760mmHg x R « Temp)

37 Equilibrium contaminant concantration in soll vapour
Equilibrium contaminant concentration in il vapour
s calculated using the formula C, = ASC, x SVPC

388 d vapour d io the equilibrium 2 .
contaminani concentration in soll vapour C .,/ C,, C,/C.u~ MT7E2" " img per | air) per (mm Hg g per mal)

If the raio is greated than 1, Level 1 risk assessment is nol appropriate. It st ould be noted for further
slle-specific risk assessment thal a C . /C,, ratio greater than 1 may indicale the presence of a free product.
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Integrated site specific criteria (SSAC) for substances

with k Henry's greater than or squal to 10°

sol ingestion paihway 1ASC grg=

homage pathway 1IASC g=
W of soil © b VASC psrna™

inhalation of outdoor air VASC e

inhalation of indoor air 1/ASC,,=

The integrated Site Specific Assessment Criterion (SSAC)
39 For the residential with plant uptake land use the SSAC ., =

40 For the allotments land use the SSAC , =
41 For the residential without plant uptake land use the SSAC ue =

For the commercial/industrial land use the SSAC .=

42 111eLovoI1SltaSpedﬁcAssessmmCmerlonbt- inthe

d site specific criteria for substances.
with dimens} Henry's lass than 10
soll ingestion pathway VASC grg™ 1 = kg soil per mg
o gelabl ion pathway VASC g 1 = kg s0il per mg
of soil attached lo 1ASC eea™ 1 = kg soil per mg

The integrated Site Spacific Assessment Criterion

43 For the residental with plant uptake land use the SSAC. . = T o rer ko soi
For the aliotments land use the SSAC , = _ngperkg.a
For the residential withoul plant uptake land use the SSAC . = _gpung.ua
For the commercial/industrial land use the SSAC .= e pervo st

oot pci s s At v et | s
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SNIFFER Method - Organics

Risk Evaluation

44 Justify your use of the defaults on the
Include the following:

and the risk ¢ with the site.

Justificalion Y or N)
. Cholce of Relevan! MHeallh Criteria vaiue Eﬂj

She use (curren! and | on
with land use selected -
Patiways included (including y i usad)
Soil Paramelers, 0.9 pH

TE

<
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