Probability Assessment Methodology Appendix C
Foliowing the methodology detailed in appendix A of this report, this section provides the results of the probability assessment for the
2006 survey. This assessment has been based on the methodclogy from the Health Protection Agency Publication RPD-EA-8-20085,
formulae used has been referenced fo the appropriate page in the HPA publication.

1. Estimate Number of terns per square metre of beach

No. of items detected Nf 37

Area surveyed As £1000 m? of beach (surveyed)

Asea of beach Ab 100000 m? of beach (tolal) (Value is Estimated)
No of itams per m? Fa 0.00336 per m® of beach

Total items on beach Ft 336.36364 items

2. Cateulating ltem Density
(Page 3, RPG-EA-9-2005)
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Bensily of sand is caiculated as an average of the following vafues

Density (ka m™)
Sand, wet 1922
Sand, wet, packed 2082
Sand, dry 1602
Sand, loose 1442
Sand, rammed 1682
Sand, Water Filled 1922
Sand with Gravel, dry 1650
Sand with Grave!, wat 2020
Average Sand Density 1790.25 kg m
Known Data
Depth of monitoring (d) 010 m
ltems per mz{Fa) 3.36E-03 items
Density of sand 1.79E+06 g/m®
Therefore,

Item Density (Fd) 1.88E-08 per g of sand



3. Probability of Inadvertent ingestion of a item with sand
(Page 28, RPD-EA-9-2005)

Po.=F.x[.x0,

Ping Is the probability of ingestion

Fg is the item density, g™

Iz is the inadvertent ingestion rate, g b

Og is the ocupancy rate {per visit or per year}

ltem Density Fy  1.87913E-08 per g of sand

Specific Data

I
Parvisn Annuai
Inadvertent Ingestion Rate . gh™) (gy"
Aduft 0.005 10.000000
Child 0.01 3.000000
infant 0.05 1.500000
Occupancy Rate Or
Per Visit Anngai
(h} thy)
Adult 1 2000
Chilg 1 300
Infant 1 30

(based on occupancy X Ig)

Calculated Probability of Inadvertent Ingestion

Plng
Per Visit
Aduit 9.39563E-11
Child 1.87913E-10
Infant 9.39583E-10

Calcultation of Annual Probability

To cafculate the annual probability the following formulza is used
e

me ann l it vy

P ios,0nn i3 the annuat probability of ingestion
Qg is the annuat occupancy rate

P n_ing.is 15 the probability of nol ingesting an item on a single visit, which is calculated as follows:

P n_m_s{‘l'ﬁv_ P ngr v

Pirg.vis 15 the probabifity of ingesting an item per visit

Specific Data

Pingis Og
(Per Visil} {Annual, h}
Adult 9.39563E-11 2000
Child 1.87913E-10 30¢
Infant 9.39563E-10 30

Calculated Data

Ping, ann

{Annual)
Adult 1.8791E-07
Chitd 5.6374E-08

infant 2.8187E-08




4, Probability of a item coming Into direct contact with the skin

DRY SAND
(Page 31, RPD-EA-9-2005)

Painin = (S; +0.5 XS:)X Dio*Fi*Dgg

Pstindry is the probability of direct skin contact with dry sand
35, is the area of skin on hands and feel that was exposed to dry sand, cm®
S, is the area of skin on other parts of the body that was exposed {o dry sand, ent?
Dy is the dermal loading of dry sand on hands and feet
Fq is the item density, g™
Dy is the dermal loading of dry sand on cther parts of the body
fern Density Fy 1.88E-08 per g of sand
Dermal Loading of dry sand Do 0.0001 gom?
Readherence Factor 0, 2 -
Specific Data
Skin Areas (m?)
PAImS &
ouistretched Soles of
Age Group Lower Arms Lower Legs Hands fingers Feet feet Total Body
Adult 011 0.24 0.099 0.05 0.13 0.085 1.9
Child 0.059 0.13 0.059 0.03 0.085 0.043 1.12
Infant 0.026 (.048 0.028 G.014 0.037 0.018 0.53
therefore
S {cm*} S, (cm®)
Adult 1150 3500
Child 730 1890
Infant 330 750




Calculated Probability of item in direct contact with skin {dry sand)

Pskin,dry
Per Visit
Adult f.08989E.08
Child 6.20507E-09
Infant 2.64957E-09

Caleutation of Annual Probability

To calculate the annual probability the following formula is used
=f— })"R
.P.\‘kin.dryann - n_skindryvis

P tinaryann 18 the annual probability of skin contact with dry sand
Qg is the annuai occupancy rate
P _sxindryvis 1S the probability of not coming into contact with an item in dry sand on a single visit, which is calculated as follows:

P n_skindry.vis =1- -P.kan.(fry,vi.\'
Painary.s i the probability of coming into contact an item through dry sand per visit

Specific Data

Pskindry.vis Or
{Per Visit) (Arnual, h)
Adult 1.08988E.08 2000
Child 6.29507E-09 300
Infant 2.64967E-09 30
Calculated Data
Pskin‘dry, ann
{Annual)
Adult 2.1798E-05
Child 1.8885E-G6
Infant 7.9457E-08




WET SAND
(Page 31, RPD-EA-2-2005)

kam,nvl = LS3+ 6.5 XS‘JX DL,“- X Fd x Ds,,.-

Peiinwot is the probability of direct skin contact with wet sand
S is the area of skin on hands and feet that was exposed lo wet sand, cm?
Sy is the area of skin on other parts of the body that was exposed to wet sand, em®
Dy #s the dermal loading of wet sand on hands and feet, g om™
Fy is the item density, g
Ds is a factor to account for the re-adherence of wet sand on skin during the visit
Known Data
ltem Density Fd 1.87813E-08 per g of sand
Dermal Loading of wet sand  Diw 0.005 gom™
Readherence Factor Ws 2-
Specific Data
Skin Areas {m%)
PaIms &
outstretched Soles of
Age Group fower Arms Lower Legs Hands fingers Feet feet Total Body
Aduit 0.1 0.24 0.089 0.05 0.13 0.065 1.9
Child 0.059 0.13 0.059 0.03 0.685 0.043 1.12
Infant 0.028 0.049 0.028 0.014 0.037 0.012 0.53
therefore
S, (o) S, (e
Adult 1150 3500
Child 730 1890
Infant 330 750
Calculated Probability of item in direct contact with skin {wet sand)
Pskin,wel
Per Visit
Adult 5.44947TE.07
Child 3.14754E-07
Infant 1.32478E-07




Calcufation of Annual Probability

To calculate the annual probability the following formula is used
P =1 P"R
skinwetann r_skirwvervis

P skinwrotons 1S the annuat probability of skin contact with wet sand
Qg is the annual cccupancy rate
P _skinwetvis IS the probability of not coming into contact with an item in wet sand on a single visit, which is caloulated as folows:

P n_,\'ﬂ'in,u‘fr‘viv P skinwet vis

Pstanwotvis iS the probability of coming into contact an item through wet sand per visit

Specific Data
Pskin,wcl.vis OR
(Per Visit) (Annual, h)
Aduit 5.44947E-07 2000
Chitd 3.14754E-Q7 300
Infant 1.32478E-07 30
Calculated Data
Pskin,wm. ann
{Annual}
Adult 1.0883E-03
Child ©.4422E-05
Infant 3.9743E-06




WET & DRY SAND
{Page 32, RPD-EA-9-2005}

S, +0.5%8,

P.v»’cf);d!y&we.' = 50 + (S'i +0.5% S4) x DL,wcr X Fd o Ds,d&w
Pyindryawot is the probability of direct skin contact with both dry & wet sand
S, is the area of skin on hands and feet that was exposed to dry sand, emf?
S; is the area of skin on other parts of the body that was exposed to dry sand, ot
S is the area of skin on hands and feet that was exposed to wet sand, om?
Ss is the area of skin on other paris of the body that was exposed to wet sand, en?
Dot is the dermal foading of wet sand on hands and feef, g cm?
Fy is the item density, g™
D dsw is a factor to account for the re-adherence of both dry & wet sand on skin during the visit
HKnown Data
D et 0.005 gem™
Fa 1.87913E-08 per g of sand
Ds daw 2
Specific Data

51 52 S3 54
Adul 1150 3500 1150 3500
Child 730 1890 736 1890
Infant 330 750 330 750G

Calculated Probability of a item coming into direct contact with the skin (in dry and wet conditions}

Pskln.dry&wn!
Per Visit
Adult 5.56E-07
Chitd 3.21E07
Infant 1.36E-07

Calculation of Annual Probability

To calculate the annuzl probability the following formula is used

=1 O
Pu—.‘".dn-& W P n_skimdvedesnt vix

P skindryswetann 18 the annual probability of skin contact with dry and wet sard

O is the annual occupancy rate
P o_skingrytwatwis 18 the probability of not coming inte contact with an item in dry and wet sand on a single visit, which is calculaled as follows:

P ,r_\Hn_ﬂ'rq'&m'r_u\A_‘z P shemdivS e o

P otin drywars 18 (e probability of coming into contact an item through dry and wet sand per visit



Specific Data

Pskln,dry!.wm.\ds OR
{Per Visit) {Annual, h)

Adult 5.55846E-07 2000

Child 3.21049E-07 300

Infant 1.35128E-G7 30
Calgulated Data

P, skin,dry&wol, ann
{Anoual}

Adult 1.1111E-03
Chiid 9.631CE-05
Infant 4.0538E-06
5. A item under the fingernalls
(Page 37, RPD-EA-8-2005}
Pon=F.=5,
Poaits is the probability of contacting a item in sand trapped under naiis per beach visit
Fq is the item density, g~*
S amount of sand trapped under nails per visit to the beach, g
Krtown Drata
item Density Fd 1.87913E-G8 per ¢ of sand
Sand Density Sd 1.79E+06 gim®

Specific Data

Sn,vnlumo (md) Sn.mass (g)
Adult 240E-07 0.430
Child 8.60E-08 G.154
Infant 1.90E-08 0.034

Calcufated Probability of a item being trapped under the fingernails

Pnnll
Per Visit
Adutt 8.07273E-09
Child 2.89273E-09
Infant 6, 39091E-10




Calculation of Annual Probability

To caloulate the annual probability the following formula is used

0,

P i oo = 1-p o neil s

P naisenn 1S the annual probability of an item becoming fodged under a fingernail

Oy is the annuat cceupancy rate )
P _nairis 15 the probability of not getting an item lodged under the fingernaits which is calculated as follows:

P A _omal ai ! P pail vy

Prains is the probabiiity of getting ar item lodged under the fingernails per visit

Specific Data
Pnail.vis OR
(Per Visit} {Annual, b}
Adult 8.07273E-09 2000
Child 2.89273E-09 300
Infant 6.39091E-10 30

Calculated Data

Pra. ann

(Annual)
Adult 1.6145E-05
Child 8.6782E-07

Infant 1.9173E-08




6. A item on clothes
(Page 37, RPA-EA-9-20(5)

Pu=Fordx Lo f,

PCLV
Fy
AC
Lg

s

—

Known Data
ltem Density

Sand Loading cn Clothes
Sand adherence change factor

is the probability of an item aghering to clothing per beach visit
is the item density, g

is the area of clothing exposed, cm®
is the leading of sand on ciothing, g o™

is a factor to account for the change of sand adhering during the visit

Fa
Ly
fs

Specific Data

A (m’)
Aduft 1.9
Child i12
infant (.53

Calculation of Probability of items on clothes

1.87913E-08 per g of sand
0.0001 gcm*®

2.

is the tolai body skin area

Pcl
Per Visit
Adult 7.14068E-08
Child 4.20924E-08
infant 1.99187E-08

Calculation of Annual Probabliity

To calculate the annual probability the foliowing formuta is used

P

~ 0.
=1 P ro_ o

P ci.00n i the annual probability of an item becoming lodged on clothing
Og is the annuai occupancy rate
P n_avis is the probability of not getting an item lodged on clothing which is calculated as follows:

Pu_rf.riszl-P

o vis

Pers 1 the probability of gelling an item lodged on cloliing per visit

Specific Data

Pas Cr
(Per Visit) {Annual, h)
Adult 7.14088E-08 2000
Child 4.20924E-08 300
Infant 1.99187E-08 30
Calculated Data
?cl. ann
{Annyal)
Adulf 1.4280E-04
Child 1.2628E-05
Infant 5.9756E-07




7. A ltem in a shoe
(Page 38, RPD-EA-9-2005)

P s F 58,

Pihosy is the probability of a item being trapped in an individual's shoe per visit
Fs is the item density, g‘1

S, amount of sand trapped in shoes per visit to the beach, g

Known Data

ltern Density Fy 1.87913E-08 per g of sand
Trapped Sand in Shoe
{per visit) S, 04

Speclfic data
NB: there is no age specific data for §s

Calculation of Prababliity of [tems In shoe

Pshoe
Per Visit
Adult 1.87913E-07
Child 1.87913E-07
Infant 1.87913E-07

Calculation of Annual Probabllity

To calculate the annuaf probability the following formula is used

=1 0y
P sheecomm P mo_ shec v

P shos.ann 15 the annuat probabilily of an item becoming lodged in a shoe

Og is the annual occupancy rate
P o_shoo,is 1S 1he probabifity of not gelling an item fodged in a shoe which is calculated as follows:

_Pu shoe ,vis Pdmc ¥is
_ : Vi

Pinoo.vis is the probability of getting an item lodged in a shoe per visit

Specific Data

Pshoe.vis Og
(Per Visil) {Annuai, h)
Adult 1.87913E-07 2000
Child 1.87913E-07 300
Infant 1.87913E.07 30
Calculated Data
PShOD. ann
{Annual}
Adult 3.7575E-04
Child 5.6372E-05
Infant 5.6374E-06




