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SUMMARY

The annual human exposure of lead was estimated due to inhalation
and ingestion intake estimates. The inhalation part of the lead
intake was based upon the activity patterns of people in the

Oslo area, and estimates of indoor/outdoor concentrations of
lead. The annual exposure to blood was estimated for different
groups of the population living and working inside and outside

the city centre.

The human exposure of lead through ingestion was estimated for the
average population based upon data on dietary concentrations and

intake rates.

The results show that for people living and working in the city
centre, where lead due to emissions from traffic give high
concentrations of lead in air (1-4 ug/m3), the inhalation might
represent a significant pathway of lead entering the human body
(up to ~ 30%). Outside the city the inhalation part is down to

~ 10%. These data were compared to an agricultural area in the
vicinity of coal fired power plants in Poland. Here the inhalation
part of the total lead intake only represents -~ 2%. Future work
will be concentrated at better estimates for micro environment
concentrations (indoor/outdoor), and transfer of pollutants in

the different compartments.
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THE EXPOSURE OF LEAD
ENTERING HUMAN BODY THROUGH INHALATION

1 INTRODUCTION

The exposure of lead in the human body might be of concern to
health effects when the total intake exceeds certain limits.

The relative importance of inhaled lead varies considerably from
one location to another. This study was undertaken to demonstrate
this fact.

When considering uptake through inhalation, it has been shown that
smaller aerosols are preferentially deposited deeper in the pul-
monary region of the lung, whereas larger particles tend to be

deposited along the respiratory tract.

Lead may cause both acute and chronic effects, mainly in the
haematopoietic, nervous, gastro-intestinal and renal systems.
Initial indicator changes occur at levels of 10-60 ug/dl of lead
in blood. Blood is not the ultimate receptor organ in the body,
but most reports of biological effects have been correlated with

lead concentrations in blood.

The exposure of lead through inhalation has been estimated using
data on indoor and outdoor concentrations, indoor-outdoor relation-
ships of respirable particles and human activity patterns. The
estimated total intake of lead by the human respiratory tract was
compared both to total intake from food and to the FAO/WHO per-

missible values.

2 DATA BASE

2.1 Area of study

The city of Oslo is situated in a basin, at the end of the Oslo

fjord. Within a radius of 6-12 km from the city center, the area



is shielded by hills of heights 200-500 m a.s.l. The valleys with
outlets into the Oslo basin are short (15-20 km). The climate in
Oslo is more continental than maritime.

the study area is about 450 000.

The total population in

The most important sources of lead are assumed to be: traffic,
0il combustion for heating,

The traffic load in Oslo is about 211300 car-km/hour.

industry and refuse incineration.
In this
area, fuel o0il accounts for approximately 60 per cent of energy

consumption for heating.

The human exposure of lead through inhalation in Oslo has been
compared to the exposure of lead in an area influenced by other
types of sources. Estimates for the TUR area in Poland, dominated
by coal fired power plants and smelters, are presented in Appendix A,

2.2 Measurements and sampling sites

Exposure estimates were based upon lead concentrations measured at

six stations. Locations and descriptions of the sampling sites

are given in Table 1. (1).

Table 1: Location and description of sampling sites.

Location Description Population * Workplace *2 | Traffic
of location density density density
100 persons/ 100 work- 10 car-km/
km? place/km2 km? *hour
Heim- Industrial/
dalsgt. offices 468 - 220
Mari- Light indu-
boes gt. stry/resi- 189 36 190
dental
Stor- Com@erc1al/ 91 77 421
torget offices
Pkern Industrial 30 84 196
Malmgya Residental 5) 1 144
Huseby Residental/
2L 2 92
schools

*l3ata from 31.12.1976

*23ata during 1974-1978.



3 METHODOLOGY

3.1 The compartment medel

A simple quasi-stationary compartment model for Pb transfer from
air to man was used (2}. For each of the transfer routes a single
pathway was calculated. This concept treats each possible pathway
as a series of compartments and equilibria are assumed to exist
between successive compartments, except between the next-to-last
compartment and man. The last step in this pathway usually depends

upon dietary intake.

3.2 The micro enviromment concept

The "Micro enviromments" are defined from human activity patterns,
and/or as areas of expected different pollution exposure (estimated
from air quality models) (3). An example of activity pattern

classification is given in Table 2 (5).

The exposure is estimated from the joint occurrence of two
events: 1) concentration of the pollutants estimated for the
different compartments in specified "micro environments".

2) the probability for people being present in the different

micro environments.



Table 2: Main activity classification.

Classificakinn I

Classification (I

Clasatfication IIXIX

1%

Home

Housework

Work with children

Personal care/sleep

Meals

Education

Lelsure

Fcod preparation, setting of table,
serving. liousce cleaning, dish washing,
Washing and ironing, mending of clothes,
heating, wood choppling.

Childcare and help to children.
lielp with scheol work.
Other work with children.

Bedrest in connection to illness.
Personal hygicne and dressing.
Night sleep.

Other rest or sleep.

Meals.
Other refreshments,

Full-time instruction.

Part-time instruction.

Hovework and study in connection to
instruction.

Socializing.
Radio and television.
Reading.

~N

Store/restaurant

Purchase of good and
services

Entertainment

Purchase of grocery goods.

Purchase of clothes, shoes.

Purchase of durable goods.

Medical treatment.

Visit to public offices and institutions.

Restaurant or cafe visit,
Sports events (spectator).
Cinema

Theatre, concert, opera.
Museum, art exhibition.
Other entertainment.

Other leisure.

Work

Income producing work

Ordinary work in main occupation.
Overtime in main occupation.

Work in secondary occupation,
Meals at the work place,

Other

Other

Other,'unspecified

Sidewalk

Sidewalk

Sidewalk

Park, open area

Sport and outdoor
recreation

Socializing

Competitive sport.

Skiing

Swimming.

Walking, hiking in the woods.
Boat trips, other trips

Play with children. Holidays.

7.

Work

Producing work.
Maintenance

(for working outside).

Care of qavden, lot, and animals.
Construction, laryer remodelling.,
Painting.

Maintcenance and repari of dwelling
and houschold cquipment,

8.

franstit

Jonrney to work

Travel {n connection
with houscehold work and
family carce,

Travel in connection
to ederure time
activities,

work

Journey to work.
Travel in connection with o
houschold work and tomtly care.

Travel in connecifon to lelsuro
time activitiva,

{for hiah expouure work pecinong)




4 INDOOR AND OUTDOOR ACTIVITY PATTERNS OF PEOPLE

The average personal exposure to air pollution (Ep{ can be

estimated from a simple model of the form:

Ep = (Zcgt) /Ity L)
hd i d

where ti is the time spent in activity i, and <y is the air

pollution concentration associated with that activity. If the

air pollution concentraction associated with each activity was

known, the exposure of any individual could be estimated directly,

when the activity pattern was known. A main task is therefore to

estimate as well as possible the air pollution concentrations for

each activity ("micro environment"].

The total amount of time spent indoors and outdoors at home, at
work, and in other acE%vities, together with the time spent in
transit is summarized in Table 3. The activity patterns are as given
in Table 2.

The presented data, were taken from the time budget survey in
Oslo (4,5;6).

Table 3: Imdoor and outdoor activity patterns of people
living in Oslo (hours).

Population groups
Employed persons | Unemployed | School |Retired| All
In factorylat office | partner of | student|persons {persons

Activity household
INDOOR
1. Home 14.8 14.8 21,55 20.8 20.7 18.1
2. Store/

restaurant 0.3 0.3 0.5 ©] 57 0.4 0.4
3. Work 53 ) (61985) 0.3 0.6 3.1
4. Other 0.4 (0 0.2 @@L 0.1 0.k
OUTDOOR
5. Sidewalk =1L £ 0].52 0.2 0.6 0.6
6. Park, open

area 0.6 0.6 0.4 0.7 0.4 0.4
7. Work 0.6 0.6 8.2 0.2 0.6 0.4
8 Transit .2 1.2 0.6 1.0 0.6 0.9




5 INDOOR - OUTDOOR CONCENTRATIONS

The average indoor concentration of air pollution can be estimated
on the basis of outside concentrations, using a simple mass
balance model by Calder (7) and Alzona (8). In this model four

processes are defined which determine indoor pollution mass:

(1) Penetration of outside air into the building through windows,
doors, ventilators, cracks etc. The influx of pollutants
is defined by the product of the volume air flow rate,
the outside concentration and the fraction not removed by

"filtration" as it enters.

(2) The volume air flow into the building is balanced by an
equal volume air flow out of the building which purges some
of the indoor pollution. This outward flux is defined by

the product of the volume flow and the indoor concentration.

(3) Pollution is removed or decays inside by physical and
chemical reactions such as settling, oxidation, absorption,
filtering, etc. This removal is assumed to be a constant

times the mass of interior pollutant.

(4) Pollution is generated inside by combustion, condensation,

abrasion and resuspension.

These prosesses are all defined in terms of mean values for the
entire building. The conservation of mass equation can then be

written as:

(dQ/dt) = (1-F)qC_-qC,-kQ+S 2]
where:

Q = mass of interior contaminant (ug)

F = fraction of pollutant filtered in the entering air

q = volume of air flow into and out of the building (m3/h)

V = interior volume of the building

t = time (h)



= A0 =

k = rate of decay, settling and removal (1/h)

a = ventilation rate = g/V (l1/h) (air changes per hour)
S = interior generation rate (ug/m3)

Co = ambient outside concentration (ug/m3)

Ci = ambient inside concentration (ug/m3)

Dividing Equation [2] by V gives:
(dC,/dt) = (1-F)qC_-aC,;-kC,+§/V [3]

Integrating over the sampling period tS gives a relationship

between average indoor and outdoor concentrations:

[ci(ts)—ci(o)]/tS = a(1-F)C_-(a+k)C ,+5/V (4]
where tS
Ei = %— f Ci dt, is the average indoor concentration.
S O

EO and S is the average outdoor concentration and the average

emission rate respectively.
For fine particles Equation [4] can be reduced to:

Ei = (1~F)Eo+§/q [5]

The infiltration rate (1~F) is a function of direct filtration

(Bl) and air conditioning (B2)(9):

Concerning indoor emission sources:

Q [0t

= B3(Ncig)+B4(A'Ncig)+B5(A)+B6 (7]



= T3 =

where NCig is the estimated number of cigarettes smoked per day

and the Bs are empirical constants. For respirable particulates:

B, = the direct impact of smoking (the average indoor
respirable particulate concentrations increase by

0.88 ug/m3 for every cigarette smoked in the house)

B, = the effect of air conditioning (usually increasing due

to recirculation of air)

B, = the influence of indoor sources other than smoking
(vacuum cleaning, dusting, etc.) in homes without air

conditioning

B5 = reduction of indoor concentrations in homes with

air conditioning (or forced ventilation)

The empirical constants have been determined from multiple
regression analysis of measured indoor concentrations in a variety
of different houses (9). The results presented in this study apply
to non smokers (B3=B4=0). Estimated exposure of lead to non smokers
living in homes with smokers show results not much different from

those presented below.

The indoor production rate of lead is assumed to be proportional
to the indoor production rate of TSP. The ratio is taken as the
ratio of outdoor TSP to lead concentrations at a station not
influenced by traffic (Malmgya). The empirical constants selected
for this work was based upon literature data (8,9), verified by
point measurements in the Oslo area (l1). The values are presented
in Table 4.

Considerable work still remains to establish these empirical values
for the different type of homes in the Oslo area. The indoor
production rate of lead will also be a function of the use of oil

heaters, open fire places, electric machinery etc..
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Table 4: Empirical constants for estimating indoor TSP
and lead concentrations in the Oslo area.
. . Constants in this study

Parameter Variable Unt & TSP Tead
F Fraction filtered

(B,, B,) none 0.69 0.69

1 2 3

B3 = B4 sigarettes, air cond. | ug/m 0 0
B5 air condition, venti-

lation Y -2.4 -0.03
B6 constant (activities) " 15 @ .3

Ambient outdoor concentrations of total suspended particulate

matter (TSP)

and lead measured at different sampling points in

the Oslo area is given in Table 5. These average concentrations

are based upon measurements carried out by different NILU research

groups (10,11,12). The indoor concentrations in Table 5 are esti-

mated from equation [5) and {73 with the empirical constants as

given in Table 4.

Table 5: Ambient outdoor and indoor concentrations of total
suspended particulates (TSP) and lead at different

sampling points in the Oslo area.

: 3

Sapling LoGAtIon Ambient ggggggiratlgggoéggégnéentration

TSP Lead TSP Lead
Heimdalsgt. 126 1+63 52 @60
Mariboesgt. 108 2|02 46 0.70
Stortorget 144 1.189 60 0.60
Pkern 45 4.44 27 1.50
Malmgya 2% .19 20 0116
Huseby 15 0.21 iy O, 17

The average indoor to outdoor concentration ratios in Table 5

are in good agreement with measurements when lead is concerned

(8) . For TSP the indoor concentratiens might be slightly over
estimated (1].




6 HUMAN EXPOSURE OF LEAD

The annual exposure of lead was estimated based upon annual
average concentrations as shown in Table 5, and the activity
patterns for different population groups given in Table 2. The
estimates were carried out for people living both inside and
outside Oslo centrum. The results of these exposure estimates

are presented in Table 6.

Table 6: Annual atmospheric exposure of lead (ug°y'm_3)
in the Oslo area.

Group of people Living outside Living inside
centrum centrum

Employed - factory 0.611) 0.96
Employed = offlices Q.26 B« 76
Unemployed parter 0.20 0.74
School student 022 0.65
Retired person 0.22 0.78

The "average" person

in Oslo 0.36 B=83

l)An example estimate of the annual exposure of lead to a person
living at Malmgya and working in a factory at ¢kern is given
below:

E(Pb)p = ? ti'[Pb]i

(work, factory, @kern)+(home, Malmpya)+
(store, restaurant, Stortorget)+(sidewalk,
centrum, Stortorget)+(work outside home,A
Malmgya)+(transit, @kern)+(play, park
Malmgya)

= (5.3+1.,5+14.9+0.16+0.3-0.6+1.1-1.89+
0.6+0.16+1.2+1.5+0.6+0.16) /24

0.607 ug~y-m-3

Data from Table 6 were used to estimate the human exposure of
lead through inhalation. For the inhalation pathway of lead to
human body, the main assumptions are the air breathing rate of

8000 m3y_l, particle retention in the lung of 35 per cent, the
Data from Table 6 were used to estimate the human exposure of
lead through inhalation. For the inhalation pathway of lead to
human body, the main assumptions are the air breathing rate of

8000 m3y_l, particle retention in the lung of 35 per cent, the
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absorption to blood of 50 per cent and the residence time of lead
in blood of 23 days (13). The residence time was derived from the

half-time estimate of 16 days (14) and the relationship

L = (T%/ln2) [8]

where:
T_ is the residence time, and T% the half-time. Human

R
exposure of lead through inhalation are presented in Table 7.

Table 7: Human exposure of lead through inhalation for Oslo
area (in ug y di~1 of blood).

Group of people Living outside Living inside
centrum centrum
Employed - factory o) 1.61
Employed - offices 0,2/6xL 1.28
Unemployed partner 0'233 1.24
School student 0«37 1.09
Retired persomn 07817 Ly 3ele
The "average" persons 0.60 1.40

The estimates given in Table 7 were compared to estimates of
human exposure of lead through ingestion. Human exposure of lead
through ingestion was estimated using data on total intake

of lead from food (15,16). It was found that the total intake

of lead for inhabitants living in Oslo is equal to ~85 ug Pb/day.

The human exposure of lead through ingestion was determined
assuming an absorption of lead to blood from the gastro-intes-
tinal tract of 10 per cent and a residence time of lead in blood
of 23 days (13). Table 8 presents the human exposure of lead
through inhalation and ingestion for the average person living
in the 0Oslo area, (inside and outside centrum). This table also
contains the exposure data estimated for an industrialized area
of Poland, where a coal fired power plant might be the dominating

source. The basis for these estimates is presented in Appendix A.
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Table 8: Total exposure of lead (in ug y dZ_l of blood).

Ares - IR . Exposure (ug'y-dl_l blood)| Inhalation as
P g Pl Inhalation Ingestion a per cent of
total (%)
Oslo living and
working in
centrum 154 357 2ils
living outside
working in
centrum 0.4 3l 14.
living and
working out-
side centrum 0.4 3ia7 10,
TUR living in
(Poland) small villages 0.3 16.7 1.8

As can be seen from Table 8 for the Oslo area, where traffic is
the most important source of pollutants, human exposure of lead
through inhalation represents about 27 per cent of total exposure
for people living in centrum and about 10 per cent for people
living and working outside centrum. The intake of lead from

Norwegian food stuff is relatively small.

The estimated blood lead exposure corresponds well with measured
blood lead concentrations in Norway, and in the Oslo area in

particular (16,18).

It was also found, that inhalation represented only about 2 per cent
of total human exposure for people living in the small villages
around the TUR power plant. The main uptake of lead in this area

of coal combustion sources is through ingestion. The Polish coal

contains rather high concentrations of lead.

The results presented in Table 8 are compared with the levels
producing effects of lead in blood. The effects of lead in blood,
such as changes in chemical constituent levels, can be associated
with 10 to 60 pg of lead in 1 dl of blood (13). More significant
harmful effects to the individual may occur at concentrations
greater than 60 ug/dl of blood. The total exposure in the Oslo

area is thus below any effect level.
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CONCLUDING REMARKS

From these results the following remarks can be made:

L.

4.

G

(3)

In large cities, where traffic is one of the most important
sources of atmospheric pollution, the inhalation might represent

a significant pathway of lead entering the human body.

In the vicinity of coal fired power plants, where the deposition
of lead on crops, fruits and vegetable is considerable, and
where this is consumed in the area, the dietary intake is much

larger than the inhalation intake.

Future work will have to be undertaken to verify some of the

assumptions made in the estimates:

- better indoor/outdoor relationships

- better data on production, consumption and
concentrations in diet

- models for estimating concentrations in the

different compartments

Some of the above mentioned future work will be carried out
as part of the "basic monitoring programme" in the Sarpsborg-

Fredrikstad area south east of Oslo.

REFERENCES
Grgnskei, K.E. Beregning av sprednings- og eksponerings-
Gram, F. forhold for visse luftforurensnings-
Larssen, S. komponenter i Oslo. Lillestrgm 1982

(RILY OR 8/82).
Pacyna, J.M. Determination of human exposure using
Sivertsen, B. measured data of Cd, As and Pb,

Lillestrgm, December 1981. (NILU TR 15/81).
Pacyna, J.M. Population exposure to air pollution
Sivertsen, B. using a source oriented compartment

model on micro environments, NILU,
November 1981 (Project proposal).



(4)

(6)

(7) Calder, K.L.

(8) Alzona, J.
Cohen, B.L.
Rudolph, H.
Jow, H.N.
Frohliger, J.O.

(9) Dockery, D.W.
Spengler, J.D.

(1L0) Joranger, E.
Gram, F.
Hanssen, J.E.
Steinnes, E.

(11) Hagen, L.O.

(12) Grgnskei, K.E.
Joranger, E.
Gram, F.

(13) Bennet, B.G.

= 15 o=

Tidsnyttingsundersgkelsen 1971-1972,
Norges Offisielle Statistikk A 692,
Okles 19754

Dggnets 24 timer, Statistiske Analyser
Nr. 30, statistisk Sentralbyrid, 08lc 1977.

Tidsnyttingsundersgkelsen 1971-1972,
Norges Offisielle Statistikk A662,
Oslo, 1974.

A numerical analysis of the protection
afforded by buildings against BW aerosol
attack. Office of the Deputy Commander
for Scientific Activities. Fort Detrick,
Maryland, BWL Techn. Study No. 2, 1957.

Indoor-outdoor relationship for airborne
particulate matter of outdoor origin,
Atmospheric Environment, 13, 1979,

Indoor-outdoor relationships of respirable
sulfates and particulates. Atmospheric
Environments, 15, 1981, 335=343.

Chemical composition and sources of
aerosols in Oslo, Norway, during the
winter 1971, Lillestr¢gm 1977 (NILU, OR
STAET) «

Overvaking av luftforurensningstilstanden
i Norge, Lillestrgm 1981, (NILU OR 45/81.)

Assessment of air quality in Oslo, Norway.
Lillestrgm 1973, (NILE OR §50/73,)

Exposure commitment assessments of
environmental pollutants, Volume 1,
Number 1 MSRC Report No. 23, Monitoring
and Assessment Research Centre, Chelsea
College, University of London, 1981.



e

(14) Chamberlain, A.C. Investigation into lead from motor
Heard, M.J. vehicles. U.K. Atomic Energy Authority
Little, P. Report AERE-R 9198, Harwell, 1978.

Newton, D.
Wells, A.C.
Wiffen, R.D.

(15) Steenberg, K. Kjernekraftverk - radiogkologiske
vurderinger, Isotoplaboratoriet, NLH,
Ba, 1973,

(l1l6) Syversen, T. Omfang av helserisiko vedrgrende tung-

metallbelastning i den norske befolkning,
SINTEF Rapport SFT 21, Trondheim, 1980.

(17) Pacyna, J.H. Coal-fired power plants as a source of
environmental contamination by trace
metals and radionuclides. Habilitation
thesis, Techn. University of Wroclaw,
No. 47, Wroclaw, 1980.

(18) Jacobsen, 0.J. Blybelastningen i Norge, Oslo 1982.
(SFT NOTAT 15.4.82, utkast.)



= MO

APPENDIX A

CALCULATION OF HUMAN EXPOSURE OF
LEAD FOR PEOPLE LIVING AROUND A COAL-
FIRED POWER PLANT IN POLAND



1 LOCATION AND DESCRIPTION OF SAMPLING SITES

Calculations were made for TUR area with a 200 MW lignite power
plant. TUR is located in the south western part of Poland. The
site is located close to the border of DDR and Czechoslovakia, in
a rather montaineous area. The assumed consumption of coal in TUR
power plant is lO7 tons, and the plant is equipped with electro-
static precipitators on each of 4 units. Average concentration

of Pb in lignite burned is 14.8 ug/g.

Calculations were made on the basis of measurements carried out
from three stations by research team from Technical University
of Wroclaw, Poland (17). Location and description of sampling

sites are presented in Table A-1.

Table A-1: Location and description of sampling sites.

Location Description of Distance from

location TUR power plant
km

Ryb (village) Agriculture-residential

Opo (village) Agriculture-residential

Max (village) Agriculture-residential 3ad

Zgo (town) Light industry-residential
schools 2540

Estimations for the location near the power plant, called "Max"
in Table A-1 were made using the NILU multiple source dispersion
model "Kilder". At this location the maximal concentrations of

lead were estimated.



Table A-2: Indoor and outdoor activity patterns of people
living in small villages near TUR power plant (in h).

Group Employed person |Unemployed | School |Preschool | Retired [High-exposure
Location Work Work partner of | student|person person |working per-
inside|outside |household son
INDOOR
1. Home 1238 12.3 14.9 17.9 U RS 14.7 125
2, StoEs/
restau-
rant gl 168(0) 2.0 0.4 0.5 3.0 1.2
3. Work 8.0 0 2.0 0 LS 35
4. Other 0.2 02 0.1 0.2 0.1 0.2 0.8
OUTDOOR
5. Side-
walk 0.2 0.2 0.6 0.8 0.8 O):5 0.7
6. Park,
open
area 0.6 0.6 0.5 2l 322 0.5 0+3
7. Work 8.6 32 155 0 a2 0.5
8. Transit O} T 0.3 0.4 7.3

Differences were found comparing the human activity patterns in

small villages and in the city of Zgo,

located 20 km from the

TUR power plant. Human activity patterns in Zgo are presented

in Table A.3.
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Table A-3: Indoor and outdoor activity patterns of people living in the
eity Zgo near TUR power plant (in h).

' Employed person {Unemployed School | Preschooll Retired nghTExposure
Location Work Work partner of SN —— erson working per-
inside|outside| household o pets son

INDOOR
1. Home 12.4 12.4 17.4 18.3 1813 16.6 12.5
2. Store/

restau-

rant 0.8 S 1=52 0.8 2.8 1.2
3. Work 8.0 0 O 0 0 2.0 05
4. Other 0.3 0.3 0. 0.2 0.2 Ok 14 0.8
OUTDOOR
5. Side-

walk 0.5 0.5 1.7 153 18 1.8 0.7
6. Park,

open

area 0.6 = 0.6 a2 055 0.5 G5
7. Work 0.5 =5 05 151 Ok 0.5
8s Transit 0=9 0.9 0. 0):3 01 0.1 758

Outdoor and indoor concentrations (ug/ms).

Table A-4:
Location Particles Lead
Outdoor Indoor Outdoor Indoor
Ryb 860.2 281.6 0.32 (s 4]
Opo 921.3 300.6 0.34 0.11
Max 1146.0 370.3 0.483 0.14
Zgo 34148, =+ 1338 0.12 0.04
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Table A-5: Yearly atmospheric exposure of lead around the
TUR power plant (in ug-y'm’s).

Group of people Ryb Opo Max Zgo

Employed - work inside 0.12 0.13 0.16 0.04
Employed - work outside | 0.19 0.20 01%:2:5 0.07
Unemployed partner 0.14 0115 07159 0.05
School student 0.14 Ol5 0.2 O 05
Preschool person 0.14 0...15 0.19 0.05
Retired person 0.14 8:15 el 8 €.05
High exposure working

person Ois 1.2 Uali3 .18 0. 05

Table A-6: Human exposure of lead through inhalation for
TUR power plant (in ugey<dl=! of blood).

Group of pepole Ryb Opo Max Zgo
Employed - work inside 0.20 G 2L 0.26 0408
Employed - work outside | 0.32 0.34 0.42 i [ <2
Unemployed partner 0.24 0.26 0.32 0.08
School student 0.24 0426 0.3 0.09
Preschool person 0.24 0.26 8.2 0.09
Retired person 0.24 O28 0.32 0.08
High exposure working

person 0.20 0.22 0):=27 0.08
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