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Abstract

Most environmental impact assessment(EIA) programs around the world require the
consideration of human health impacts. Yet relatively few EIA documents adequately address
those impacts. This article examines how, why, and to what extent health impacts are analyzed
in environmental impact assessments. This article investigates these problems and provides
recommendations to improve human health impact assessment(HIA), using methods,
procedures and case study. Also, a comprehensive approach for the evaluation of possible
health effects in an EIA is described, illustrated with the example of Amsterdam Airport
Schiphol. Unlike many EIAs, we estimated quantitatively the impact of aircraft-related
pollution in terms of the number of affected people for aircraft noise annoyance, odour
annoyance and hypertension. In addition, an analysis of health registry data on cardiovascular
and respiratory diseases and a short survey on annoyance and risk perception were carried out.
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E 4. 83 A2 MEEIRSE l= 7R 28 =
37 2w % A7k A il Az e
*Z (Ke) (A 7Hl) Awe (>1}o] 20 Al ) S48 AT

(20 5 927790 46,390

20-24 10-15 406,390 50,800

25-29 15-20 206,750 36180

30-34 20-25 71,160 16,010

35-39 30 15370 4610

40-44 45 7170 3230

45-49 45 3770 1,700

50-54 45 320 140

55-59 50-55 310 170

60-64 60 70 40

> 65 65-75 90 70

Total 1,639,190 159,340
*Bitter(1980) (Ellis et al 2002)°l €&+ &35 A7
sttt Bitterd] =Z-whg #AE EHE oF o2 4 %8}3tslthSchiphal 8o A3 9
20Ke &2 71 o9 ¥ v FEE 7K A = oF 60007 (AR 3H~6441) 9] QIFHTAA A
QoA Az AF (A7) s =7 Al AT 748 ¥ (cardiovascular) 2 €] #1& (prevalence) &
TE F 4o dehd AAH oF 1503080 ® F AFSIGAth X SERH AF0E Qg ASE W
9tk Miedema®l kZ-whg #AE 7HAIL A} 7] AZslkE w5 30keol A 28] Adide
Ll W A AFAGAM AzsA A (4 12 ke W geaso] F71Ees Aol
7HME B71= & Bitterd] Aol Hlasls  HI7F S7IRE Al & 9lOH AuE Sked]
w2kt A 179] 23

Bitter(Ellis et al, 2002)¢] =Z-9kS #AAS E o}
2 35Ke o]de] a7 28 & des A 20l FF 2L FF 30Ke(TL F3 Fwo] A
oA 1990el 7] Al #F o] & JE AFHAEE YEHE A AT = < 15%
AE 7IFSZ oF 10000 A FF Tl E=A A= o] QRIFFE A<l 204 o)) olde 7H AFA
(7ML R e 202 F4EUTh Tk Woll Al A3 e AUEdA g A5 wid
wAAe] o] QIFHT el oF 50~80%F A B AT ole FIFHA FFigol I
Hoh 35ke o)) 7] Lgol kEFEo] 4 27 el gk f1de] =EEAY ZEHATE A
Wit 77t o

A A (7 E =7e A
_"

O~ 1.
T
8000 13X 600022 7+AE Aot}

oz ¥
BN A
(et

o

4) B3 £20| o3 DEYS I TR
=5 5) 81372} BRtE WA 20| ChEE (Y
B3/ a% Rl D] Yt AT 7HR)E IS elael £
S8 Knpschid (1997)9) =303 18 83 2% BEORE WAl o8 AZ(I7H)



TR - BTG - ZUE - DL /BB B0 UM BHE BB IR FE, BX X MFoj| o A7 220
H 5. 838 A80=2 0Ist Isol2 JIX FHE 017 £
A © 2] © & 0} o 3L AS 3
82 29 3 (Ke) A <+ del_d%oﬂﬁ A=) Ay 919 e gl g
(=1}o] 20 Al) 3l (=1}o] 20 Al) 289 attribution
{30 1540930 149,700 1.00 0
30-35 71,160 8640 107 530
35-40 15370 1670 122 370
4045 7170 780 139 310
45-50 3770 410 159 240
> 50 800 80 170 60
AA 1,639,200 160280 1510
a DA 98 (relative risk) & ¥ =& 250 g =8 254 28 A9 £ (complaint) 3 AFA0] dojd 7}
540 it vlg, 2)FA 2Y /M S BEUE AL (5Ke E9E 37 28 BF T £=01267, EFL2=00282).

= Av 7IdEE I Miedema(1992)9] 9 @ ¢4 (Completeness)
a 2 7HA "Ml i EHES wE NS ¥ @ *9](Coverage)
AE oldete] Ed WY Aol welk = ® B3/ S (Validity aspects)
gomx AFst sisith I 108000 FRIES
Ao ZAE WAl g TR A = 1) MA& I cardiovascular) 2t S-S (respiratory)
AN A B%AEZ t7] mPF WA 24 Zlo| Z7HX(spatial) & (distribution)
A9 JEEY 2 FRE =EFHUT kE- oA AdEd B 35 A% dHd g
B WAE EWE sto] W 360009 9] AFA WE B A7 AR A BExs 3T
S 3% FEoz2FH 24" A () 9 ol A3 gl el A% el dd g3kt
3 FHHT) = BTk F7HEA WA (HH) S ddEA R2s 29 Vel ARE 47 4
A gt A} G (kerosene) = FHOEH 3 ATEAT AdEE A AIAA, L2,
] 8km Eoizl Ag7HA WA 7F ZHA H A G F5ol A w4 WE A, HEdst
#FHE 2W), 357 A% AYOI=RY, 713
5. 225 E(registry) Cl|0|E| £M A, A4, ANF, A4 Fx (diabetes
mellitus)) & & AFEATE AMIE B39 o]fE
g F e BATHE ARES B 9% MAHQ] oM 27 55(71A) wolHE &
47} d ¥ (cardiovascular), &5 #AE 24 T AL 7FsstA 471wl JEE dHeole e
(respiratory) ] &-7H " (spatial) FEZE AR sHAH Aol 4 arel flvk a7A-HAE -89
33 2ol @ B¥ 123 Schipho TF F M ZEs WY HoHE A 78" M W
Hol WAE Ateted olgE EAYEHE < A FEIL FHEA FE W T AT
oA HATEAFS &gol e At 22 golEe A7 AgolA 29 AFZEE o)L
A H7E o)A of ?E} A% 71EEE2 FE st B4Rt 1991 W2 7 A7 A9
Th o] 57hA] RSl M H7h= ek SAZHE dolHE FHsAL dgd 2ol
@ A&4 #d4d (5B E(Postal code)) thell #E3he 22 E(Standardized morbidity
@ Hol8 2 (Qualty) rates: SMRs)> $HFE WA FO2 ALHA
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t}. SMRsi= Bayesian smoothing 71% < AF8-3hed AbelSith 33 Fuldl @74 Aol a9 JRE Al
tolE oA 22 WA FFsls FE2 WA 3871 S8 37 s8Ry f93E AXEHA
(variability) F&38l7] 938t 37 R (Regression ok @Alel st EHES & g IR
model)o] 93] A2FE] A tH(Clayton and Kaldor, AEo A BI=dg. t7] dEasdd &3
1987: Bernardinelli and Montomoli, 1992). Schiphol 60000 2] 3 &L 1992d] ETF AdHEo]
Fake] ZA A AY vlgol s v YA # BT oF 259 EH A5 51 WAl
e 33 ol 9siA Je e 2H9] vt sk E9S & JEgds AR Al H
S5 A tiste] A WA Ax=E AZEnh S ISk di7] 2% ALl A w9 Fvt
3 502 MEHE A% 3 AWG 35 I9 6 oA Ee vk o] AdyEn 4 =4
Aol digt F7F Hle A7HAe] vlgd u 7Vt AgS Holi gtk
2 ¥skslaitt. o] Aol A Schiphol Faell A A olgiet Tt 2 &2t 7] &0l
< AAG T SH= 5AT dHoR Fof 312 FIVee 717 &5 =T 7M7)
=1 A Jepgth Iy 713X49E, A 5 Tolth 19 6228E Fad /MEFE 4
S5 HEg o] T FHS Yo E SEZ O NESF (A FEXE) 2 BTk
ol WA EAATH =7He g F JTHCGS, 1992).
J8u 337 &% BYES T3 BKeHr)
2) 2 (complaints)0i| CHSH 7+ F(spatial O WGe 20nZ 220 slx psjoz W
distriotion) AQ AA HIEE A& B 4 ok @A
37 e T d@Ad o BEHE o E¥YEL Schiphol 38028 FHu| 12km A%
3l A= Schiphol 3] F=9ol F7H4 W& = 74A] BALE T
300000, - 5,000
é z: L 4.500
g 250.000- N s 7 | 4000
o L 7]
= R FYREREEE L ] ) / | -
- 200.0004 ‘__.._. - // \\\ // 3.500 E
[u]
5 K o 3,000 5
Z 1500001 / L2500 &
o8 S
P A L 20000
c 4 -
5 100000 - & L 1500
[«% ~ Pl
S o I
S so00 1.000
L 500
0+—=8 & 0 —=&— Complaints
1986 1987 1988 1989 1990 1991 1992 _
- - 4 - -Aireraft movements
Year
= 4= Complainants
T2 6. &37] 0IS0ll Tist £ Y 1AQI0| =910| 2HA|(1986-1992)



A SHA F AL %t M F2F L9

o s 7] Sdel Wil A7E EHES
e g A QT iR g g2 Al
Z3} WS v Schipho oA o =& 4
AE°] Ugkth Schiphol A9 ] AFAES 15
of Aol Ae(U1% (¥ AL AFAH
19% (A MBHE A+ F: dx) % 7Y
(51% W 21% (=)ol ofs) FIF= L=
Attt FHES FAI 18 5914 B bt

9} zke] Schiphol A% F-Zoll Ale AHEES &
T 2ud ddE Vb HAYEeR s
al, AAAS W3 A AFHAEES AFet
Atk T8 7l e kE U A A
T HAGPeE 42 APk 7] 2l &
dMe AduE e e BAYEES 25
A =it A dFsiddth & 539 &%
=< EF 37 aud Wrledol wHs
EEH0] HAG mHny Ausiirh ozt
o ks A% =HE(dE 29 AAAN, =

I 10- 50
B - =0 (maximom 380
Noise contour 1991, 35 Koslen units

Total number of complaints per 1,000 inhabitants per municipality in 1991
[ mo corpsiaints rogistarod

28 7. 78 AR
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F2¥ 49)¢ Schiphol JERG WPAEL 2
7ol SgAEel daM o A7 AwEc
Schiphol®] EANA AHe AFAES Du VD
Bel Qs vasel W) ATE 8 F

gagieh 15 wF 3P AN £2 4
2 Aol BAEE A2 EE
142 22 Atk 3 FAe AHs ARE

[
< W eFel FH SIFAT ofdl tidk ¢k
%

3 N
A3 FEES 7L AT

v. 2E

o] =2 YT HolM BHAF gt
W3 Hatel] gk o] 241 A3 AA A LA
g dAsAth Bt g9 FH g
73 38t o8 shest A2 I8y AR, #H
® Heol viet gl whe} A9k £33 A
H BEE REEENE NS EIAY Add st
AAs] aFstes Ao] wlg FL3Ith o] =il
ME B79FH 7 Yelx Bze 93 x|
oist g9l oS- ok W 9 AAje] #st A
ol tigk AnlE]g AFe =8 o7 7 $
7327 A JFe WFE motsty, ol 7hset
Bdo] 2= 53] A9 #Hrt dES 2
S Adsls 1F0 7 At Al e
% 7t QA A 2R3 FE Fof shiolth
BAGEEH 7 Atg Aol A= Schiphol 822
B 37 Zeloa F 223 WAl k&9 9l
& A9e] FRE oo FAH B
A5 Fggegrte] FxuolA Felsted A
A 71E s1AL Tk ol FAFFHE el B
gk Aol dist Hrh 9 HEe nE e
A Hriss Aol ollg BHASE Fhske
A - 1A QIAE FAl HrhEfoF e
7383 AAskE lelth

=i

S, 2001, @4 9FH7E BN =29 x
A3k A, = JFE7rers 21417
TR A=
4.

Agency for Toxic Substances and Disease Registry,
1998, ATSDR’s Public Health Assessment
Guidance Manual.

Asian Development Bank, 1992, Environmental Risk

doy ol

Assessment.

Bernardinelli, L., Montomoli, C., 1992, Empirical
Bayes versus fully Bayesian analysis of
geographical variation in disease risk. Stat
Med, 11(10), 983-1007.

Birley, M., 1999, Procedures and Methods for Health
Impact Assessment, Health Impact
assessment, 11-44.

BMA Board of Science and Education, 1998, Health
and Environmental Impact Assessment,
London: Earthscan.

Breeze, C., and Kemm, J.R., 2000, The health
potential of the Objective 1 Programme for
West Wales and the Valleys: A preliminary
health impact assessment.

British Medical Association, 1998, Health and
Environmental impact assessment, An
integrated approach, Appendix 6. Coverage
of impacts on human health in UK.

CGS. Jaarverslag, Commissie Geluidhinder Schiphol,
1992.

Clayton, D., and Kaldor, J,. 1987, Empirical Bayes
estimates of age-standardized relative risks

for use in disease mapping, Biometrics,
43(10), 671-681.



30
Q2
>
HI
ry
o2
of

BIR| TE, BX X M| 2B AR 227

Davies, K., 1991, Health and environmental impact
assessment in Canada, Can ] Public Health,
82(1), 19-21.

Doll, R, Peto, R, Wheatley, K. Gray, R,. Sutherland,
L, 1994, Mortality in relation to smoking: 40
years observations on male British doctors.
British Medical Journal 309, 901-911.

Ellis, A. M., Franssen, Brigit A. M., Staatsen, Erik
Lebret,, 2002, Assessing health consequences
in an environmental impact assessment, The
case of Amsterdam Airport Schiphol,
Environmental Impact Assessment Review,
22, 633-653.

Ewan, C, Young, A, Bryant, E., Calvert, D., 1994,
Framework for Environmental and Health
Impact Assessment, Canberra National
Health and Medical Research Council
Australian Government Publishing Service.

Eyles, JD., 1990, Health, environmental assessments
and population health: tools for a complex
process. Can, J Public Health, 90(Suppl. 1).

Fan, A, Howd, R, Davis, B., 1995, Risk assessment
of environmental chemicals. Annual Review
of Pharmacology and Toxicology, 35, 341-368.

Fehr, R., 1999, Environmental health impact
assessment: evaluation of a ten-step model,
10(5), 618-625.

Grontmij, 1993, Het belang van de gezondheid in
milieu-effectrapportage, De Bilt.

Kemm, J.R., 2000, Leading Article, Can Health
Impact Assessment fulfil the expections it
raises?, 114, 431-433.

Knipschild, PV., 1997, Medical effects of aircraft
noise: community cardiovascular survey, Int
Arch Occup Environ Health 40, 185-190.

Landstings, F., Svenska, K., 1998, Focusing on Health,
Stockholm: Landstings Forbundet (www.If.

se/hkb).

Last J, M. A, 1988, dictionary of epidemiology, New
York: Oxford University Press.

Miedema, H., 1992, Response Functions for
Environmental Odour in Residential Areas,
Leiden: NIPG.

Milner, S. J., 1999, The Health Impact Assesment of
Non-Health Public Policy, Health Impact
assessment, 39-53.

Passchier, W., Knottnerus A, Albering H, Walda I,
2000, Public health impact of large airports,
Rev Environ Health, 15, 83-96.

Pastides, H., Corvalan, C., 1998, Methods for health
impact assessment in environmental and
occupational health, Geneva: World Health
Organization WHO/EHG/984

Scott-Samuel A, Birley M, Ardern K, 1998, The
Merseyside Guidelines for Health Impact
Assessment, Liverpool: Merseyside Health
Impact Assessment Steering Group.

Steinemann, A., 2000, Rethinking human health
impact assessment, Environmental Impact
Assessment Review, 20, 627-645.

Sutcliffe, J., 1995, Environmental impact assessment: a
healthy outcome? Project Appraisal 10(2),
113-124.

Turnbull, RGH., 1992, Environmental and Health
Impact Assessment of Development Projects:
A handbook for practitioners, Barking
Elsevier Applied Science.

United Kingdom Department of Environment and
Department of Health (UK), 1996, The United
Kingdom national environmental health
action plan, Cm 3323. London : HMSO.

WHO, 1995, Special number on the health and
environment analysis for decision-making
project (HEADLAMP) of UNEP, USEPA and



228 HPBTEIL M2z M

World Health, Geneva, Switzerland, World WHO, 1999¢, Health 21 health for all in the 21st

Health Statistics Quarterly, 48(2). century, The health for all policy framework
WHO, 1999, Access to information, public participation for the WHO European Region, European
and access to justice in environment and health Health for All Series No. 6. Copenhagen:
matters EUR/ICP/EHCO. World Health Organization.
WHO, 1999b, Health Impact Assessment: main WHO, 2001, Health Impact Assessment as part of
concepts and suggested approach. Gothenburg Strategic Environmental Assessment, C.H.
consensus paper, Brussels: WHO European Breeze and K.Lock.

Centre for Health Policy, http:/ /www.who.
dk/hs/echp/attach/gothenburg.doc.

i

|ZTXHEH 03.07. 16



