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Table 1. EPA standard default exposure factors
Land use Exposure pathway Daily intake EXP‘E;;;‘;?:;‘;”“ E"p"i;‘é Zi‘)‘ra“o“
Residential Ingestion of potable water 2 l/day 350 30
Ingestion of soil and dust 200 mg (child) 350 6
100 mg (adult) 24
20 m® (total) 350 30
Industrial and commercial Inhalation of contaminants 15 m*(indoor)
Ingestion of potable water 11 250 25
Ingestion of soil and dust 50 mg 250 25
Inhalation of contaminants 20 m*(workday) 250 25
Agricultural Consumption of housegrown product 42 g (fruit) 350 30
80 g (vegetable)
Recreational Comsumption of locally caught fish 54 ¢g 350 30
Swimming 10~100 ml* 1~10 -

Modified from Kolluru (1993); “per event.
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Fig. 1. Extrapolation of dose-response curves (Adapted from U.S.
EPA, 1990).
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Table 2. Ratio of clinical to subclinical infections with enteric viruses
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oy 29 FAEAE W3] v o g Hutd & Qick
olygt g o|x FZE (secondary attack rate)°]2} 3, %
2 FAE) 48 B0, ZEjntolyze dE SARE 1
7 AHE AR 90%0Al E]enloldAE Hakd 4 loh
o3t upolgj2e] o|a} Huhe mYujol2i g} ZE o] 441

PhIA) A BRI e IISIAE eEE B 24 9
el A
Q

Virus Frequency of clinical illness® (%)
Poliovirus 1 0.1~1
Coxsackie
Al6 50
B2 11 ~50
B3 29~96
B4 30~70
B5 5~40
Echovirus
Overall 50
9 15~60
18 Rare~20
20 33
25 30
30 50
Hepatitis A (adults) 75
Rotavirus
(adults) 56~60
(children) 28
Astrovirus (adults) 125

From Gerba & Rose (1992). “The % of individuals infected who
develop clinical illness.
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Zol YRkl Adfolth4). S S0, Salmonelia®) tH3F Ut
Q59 HAREE 0.1%0) AW Qi AE 38% o doldls B
7} Atk4)(Table 3). BH|2} FH o)X= Table 4914 BHE v}
9} Zro] Aol ol &3 APgEe] W7t 0.1~0.94%E}¢
I BIFHJATHR3). GHIE] AT 93 AgELS
0.1~02%ek3 B s et AT o5t AEe AR X
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Table 3. Case fatality observed for enteric pathogens in nursing homes

verse general population

Organism in g:i:rit;ggﬂ(z/gln galsﬁri?rt?gh}ti)r(;ﬁz
Campylobacter jejuni 1.1
Escherichia coli 0157:H7 11.8
Salmonella 38
Rotavirus 1.0

From Gerba er al. (1996).

Table 4. Case-fatality rates for enteric viruses and bacteria

Organism Case-fatality rate ( % )
Viruses
Poliovirus 1 0.90
Coxsackie
A2 0.50
Ad 0.50
A9 0.26
Al6 0.12
Coxsackie B 0.59~0.94
Echovirus
6 0.29
9 0.27
Hepatitis A 0.30
Rotavirus
(total) 0.01
(hospitalized) 0.12
Norwalk 0.0001
Bacteria
Shigella 0.2
Salmonella 0.1
Escherichia coli 0157:H7 02
Campylobacter jejuni 0.1
Astrovirus 0.01

From Gerba and Rose (1992) and Gerba et al. (1995).
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P=1-exp (=)

o] WAl yi HzLGelN okt HAT vIgE] 4
% ehich, Table 5t o2 AANA F 2Hle) AoE o2
no] 20} o] RUEL el Wol(9lel pH, N ALE B

*12

1.0

0.8 =

0.4 —

Probability of infection

0.2 ==t

"
-3 -1 1 3 5
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Fig. 2. Dose-response for human rotavirus by oral ingestion (Adapted
from Gerba et al., 1997).
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Table 5. Beta-Fit dose-response parameters for enteric pathogen
ingestion studies

Microorganism Best model Model parameters
Echovirus 12 Beta-Poisson a=0374
B=186.69
Rotavirus Beta-Poisson a= 0.26
=042
Poliovirus 1 Exponential y= 0.009102
Poliovirus 1 Beta-Poisson a=0.1097
B=1524
Poliovirus 3 Beta-Poisson a=0409
B=0.788
Cryptosporidium Exponential y=0.004191
Giardia lamblia Exponential y=0.02
Salmonella Exponential y=0.00752
Escherichia coli Beta-Poisson a=0.1705
B=161 X 10°

From Regli ef al. (1991).
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Table 6. Risk of infection, disease, and mortality for rotavirus

Virus concentration Risk
per 100/ Daily Annual
Infection
100 9.6 X 107 1.0
1 12 X 107 3.6 X 107
0.1 12 X 10 44 X 1072
Disease
100 53 X 1072 53 X 107!
1 6.6 X 107 2.0 X 10
0.1 6.6 X 107 2.5 X 107
Mortality
100 53 X 10 53 X 107
1 6.6 X 1078 20 X 107
0.1 6.6 X 107 25 X 10

From Gerba and Rose (1992).

o= Azkgh A o] el

EPAE o] ofmgt 214 Aejapgolets 2+ 9ol gt
A7F mZo] 1:10,0000] A BEE A wofof sivka AASH
t} ol s HiE W*s}ﬁ%tﬂ Table 6014 B A2 A4
o] wolelx FEE 1,000 /2 19k o]zt Hojof gkt 1
Hrg vl HeldA) ?%0 01]*1 Aafolise] Pt w7t
1,000 1 2 1400ete]ebd AL o]ejgh Xe]wA] e &
o] ER)eh= Hiol#lae] HAF 99.99%7) A AL TS A= o]
oF it} o]t Holl gt ] AEZQ] 2-8& FHFAA U
e B Fdshs AY] sEdoR &8 Aelsjof srka

gt 1R g vxEE o] e dsEW E4E 93-S 5%
S wE FE7HA] A7) SR o] g e Meizh dasich
AR Qi Wt RdEY g8 YIATE AL =
3 Adfol] gk AEIE e AFlA W AT E AR
ZA AFE F AJATH9). oY AFEL PAE S5l
717F 24" AFe =2HUS W TAE FelHez AT
,/\ oh;}_4 _O_ o]-/\]-g].l;},

forsid, Asig Wrks AN B AR g kel
83 Etoln}. olgh A #3h4 B njAlEEy 9yl

f

% o |

1

s Sl @A 107

ohje} 8744 $2¢ anisker] ol 49tk . olelg Wrel

vk AP BASelA) N DR o) 2B e w2
w washs 4 270 B8 WS duFEd A8 5
SIe). B, R AL el vns) she ol 3}
B BRSO AN B ZRE A2 o)
4 YES Fk olelgt Aue Ek 14T 28 AHe of
He R8T 71Zolt Al MU 5 AES Bk

Kl

ik

(=

I

1. Crockett, C.S., C.N. Haas, A. Fazil, ].B. Rose, and C.P. Gerba.
1996. Prevalence of shigellosis: Consistency with dose-response
information. Int. J. Food Prot. 30, 87-99.

2. Gerba, C.P. and J.B. Rose. 1992. Estimating viral disease risk
from drinking water. /n C.R. Cothern (ed.) Comparative Environ-
mental Risks. Lewis, Boca Raton, FL.

3. Gerba, C.P, J.B. Rose, and C.N. Haas. 1995. Waterborne disease -
Who is at the risk? p. 231-254. Water Quality Technology Pro-
ceedings, American Water Works Association, Denver, CO.

4. Gerba, C.P, J.B. Rose, and C.N. Haas. 1996. Sensitive populations:
Who is at the greatest risk? /nt. J. Food Microbiol. 30, 113-123.

5 Gerba, C.P,, J.B. Rose, C.N. Haas, and K.D. Crabtree. 1997. Water-
borne rotavirus: A risk assessment. Water Res. 12, 2929-2940.

6. Haas, C.N., J.B. Rose, and C.P. Gerba. 1999. Quantitative micro-
bial risk assessment. John Wiley & Sons, New York.

7. Kolluru, R.V. 1993. Environmental Strategies Handbook.
McGraw-Hill, New York.

8. Regli, S., J.B. Rose, and C.N. Haas, and C.P. Gerba. 1991. Mod-
eling the risk from Giardia and viruses in drinking water. J. Am.
Water Works Assoc. 83, 76-84.

9. Rose, J.B., C.N. Haas. and C.P. Gerba. 1995. Linking microbio-
logical criteria for food with quantitative risk assessment. J. Food
Safen. 15.11-132.

10. Teunis, PE.M.. G.J. Medema. L. Kruidenier, and A.H. Havelaar.
1997. Assessment of the risk of infection of Cryptosporidium and
Giardia in drinking water from a surface water source. Water Res.
31, 1333-1346.

11. U.S. Environmental Protection Agency (U.S. EPA). 1990. Risk
Assessment. Management and Communication of Drinking Water
Contamination. EPA/625/4-89/024, Washington, DC.

12. Ward, R.L., D.I. Berstein, and E.C. Young. 1986. Human rotavirus
studies in volunteers of infectious dose and serological response to
infection. J. Infect. Dis. 154, 871-877.

(Received February 21, 2001/Accepted May 21, 2001)



108 Geon-Hyoung Lee Kor. J. Microbiol

ABSTRACT : Microbial Risk Assessment

Geon-Hyoung Lee (Biology major, School of Science & Technology, College of Natural Sci-
ences, Kunsan National University, Kunsan 573-701, Korea)

Risk assessment defines as the process of estimating both the probability that an event will occur and the
probable magnitude of its adverse effects. Chemical or microbial risk assessment generally follows four basic
steps, that is, hazard identification, exposure assessment, dose-response assessment, and risk characterization.
Risk assessment provides an effective framework for determining the relative urgency of problems and the
allocation of resources to reduce risks. Using the results of risk analyses, we can target prevention, reme-
diation, or control effects towards areas, sources, or situations in which the greatest risk reductions can be
achieved with resources available. Risk assessment is also used to explain chemical and microbial risks as
well as ecosystem impacts. Moreover, this process, which allows the quantitation and comparison of diverse
risks, lets risk managers utilize the maximum amount of complex information in the decision-making pro-
cess. This information can also be used to weigh the cost and benefits of control options and to develop stan-
dards or treatment options.



