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Relative to the results of the analysis of human hair presented, the following are questions
asked:

1. What is the tolerable limit of Hg in the human body ?

2. Is there a tolerable limit of Hg among children, adult, male, female or in differing

ages?

3. Is there a Hg test also in blood or urine?

4. What Hg test has a better result, in hair, blood or urine?

5. Does the value of the other elements have significance on one’s health?

6. Does it have any interference/reaction with a high Hg value in a person?

7. Among all the elements indicated, what element does present significance to human health

aside from Hg?

8. Say the Hg content is above the threshold limit, does the person already show Hg toxicity
in his health?

9. There are health complains given, are theses already symptoms of mercury intoxication?
10. Are there medical means of curing them from it?

11. Are there detoxifying means ?

12. What is the cost?

13. Can we expect assistance from the gov’t. of Japan.
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HRELEZYRY ¥4 | sD
1.Alcoholic beverages 2.67 | 0.81
2.Radiation therapy 2.78 | 0.75
3.Small-scale mining 2.28 | 0.89
4.Coal/oil fired power
plant 2.76 | 0.77
5.Crime 3.11 | 0.85
6.Economic crisis 3.00 | 0.90
7.Hiking as sports 1.65| 0.69
8.Hunting as sports 1831 0.73
9.Boxing as sports 1931 0.71
10.Basketball 1.71 | 0.68
11.Car racing 268 | 0.78
12.Hydroelectric power
plants 25851 095
13.Mercury 3.02| 0.78
14.Motorcycles 244 | 0.66
15.Terrorism 3.54 | 0.76
16.Nuclear weapons 3.59 | 0.72
17.Bicycles 1.93 | 0.65
18.Flying as airline
passenger 2.26 | 0.66
19.Herbicide 241 068
20.Pesticide 262 | 0.72
21.Motor vehicles 2.20 | 0.60
22.Coal mining 247 | 0.75
23.Commercial aviation 2.30 | 0.64
24 Tractors 1.89 | 0.70
25.Food preservatives 212 0.77
26.Food colouring 2.18 | 0.76
27.Genetically modified
food 216 | 0.72
28.Antibiotics 2.06 | 0.79
29.Nuclear power plant 3.33 | 0.84
30.Railroads 2.28 | 0.76
31.Water/ship transport 227 | 0.7
32.Vaccination 1.79 | 0.73
33.Large scale mining 295 | 1.61
34.0pen pit mining 292 | 0.96
35.Underground mining 2.79 | 0.92
36.Mineral processing 259 | 0.83
37.Mine tailings dams 269 | 0.82
38.0pen pit excavations 2831 0.85
39.Mined-out areas 2.85| 0.84
40.Land slides 3.09| 0.75
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Aahlext 5 iy | SD
1.Local governments to
conduct effective public
information dissemination 3.24 | 0.76
2.Local goverments to create
other job opportunity for
local residents 2.87 0.88
3.Mining companies to
employ local small-scale
miners 2.92 0.84
4.National government to
create other job opportunity
for local residents 2.79 1.01
5.Mining companies to
educate on hazards and .
handling of mercury 298| 0.91
6.Local communities to
prevent small-scale miners
from using mercury in teir
operations 2.53 1.03
7.Goverments to ban the use
of mercury by small-scale
miners 2.47 1.02
8.National goverment to
tighten the regulations on
small scale mining 2.37 1.00
9.Local Goverment to tighten
the regulations on
small-scale mining 2.45 0.99
10.Government to introduce
technological practices not
to use mercury for
small-scale mining 3.01 0.92
11.Goverment to regulate the
importation of mercury to
country 2.55 1.04
12.Goverment to ban the
sale of mercury in
small-scale mininng
communities 2.32 1.13
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NF—F~DF5E SSM | LSM
1.Subsisdence* 290 | 3.76
2 Water source deplrtion* 298 | 3.92
3.Deforestation* 3.01 | 3.96
4.River siltation* 3.08 | 4.02
5.River pollution* 3.16 | 4.02
6.Removal of vegetation
cover* 2.87| 3.75
7.Accidents* _ 290 | 3.49
8.Air pollution* 282 | 3.57
9.Noise pollution* 2.67 | 3.63
10.Forest fires* 259 | 3.06
| 11.Lung related diseases* 2.91 1 342
12 Prostitution* 2.08 | 2.75
13.Crimex* 2.54 ; 3.01
14.Alcohol problem* 2.90 | 3.32
15.Gambling* 2.84 | 3.27
16.Tax evasion 2.65 | 2.84
17.lllegal trading 262 | 2.70
18.Child labor* 249 | 3.59
19.Labour exploitation* 280 3.64
20.Corruption* 252 | 2.89
21.Labour practice
violation* 213 | 3.10
22 .Unnecessary migration 2.85| 3.03
23.Local/ethnic relation
problem* 2.65| 2.99
24 L.and ownership
issues/problems 3.02 | 3.22

o SERBEIEMOEHE, BENKEWVWEEFERBEWVEFEINLTWVS, SSMi AE—/V AT —)b
A=V LSM: F—C Ry — = =T (KEEEZRE)

REFOLIICKBERLDOLHBYVLABLEWVWIHECHAETHEETILOTH D,

IR LT, AFR—VIETEY X7 BEL AL T W, ZHhIZRERDO Y R 7 B

ROERL—BKTD (=& 2i1E, Slovic, 1987) ¥, ‘

[RE—N AT —<wf = I L BABBEROEHEK]

RAE—NAT =N A= TICEBABHEREZERTHHFROFME LTI, BFICK 5 EEE

BRb-o LAY THD EHEMINTWVWE, ¥, KBIERDOIEFREZBEMBEAT I LV IR

ELIARKRVWTXEENTWE, Z0ED», BLUERBRE—NVRAF—NA~<AFT—2BRATS
Tl HLAHNABOELRIBVVEOVWTHETAEWVWIFRLFIMENA TV (ES5K).
RE— VA=A = JICEBABERICHTHHEEL LTI, BRPHARRECEZT

APHMEICITED LH Eh TV, FEHBECREEBDREDLRIRLAREA TV, &



D LT, ARZIZLAKERFAINLREL, TV R 7T HEOEBLOMBMAXRIT T
DEVOIBEERRICLESCbDLHRAIEH S,
(~Y— Fiext4 2% 5 0]
RAE—NRAT— A=y T ERBAEERRBARE BILSHICXI208R) LB, ThEhA¥F—F
KEDEIIZHFEE LTI E2FMEIEFERELEO6RIIT L, TLENOHEBIZSOWVWT, %
JEDHDt-BERELILLZA, ZL<ODEBTHEREZR2R/E (RPO*x0OHHHEB., ShKHE) ,
EZROHDITRTOEETCRE—NAT NV =V T OFRNANF—RF~DFEENENLEENT
Wi, 4
RE—NWRT— NI A=V TOERPANF— NI TEHFEN, KABRARICIZFEELY L.
ZLOBEHTRERWVWEFEINTWE, Thbb, REF— VAT NAvAf =V 7 DFBRBERE
E2HI5VRREICAMBLIVIRVERRIA TV, BENICIIREZFERLTVWS Z LIiTH
CEWVWRWVWS, ERORREN AT AT A= TR L TAXRERTHD L IR XD, —
F. RBPERRBICI LTI, EENREENRZSOERETRAIA TV S,
METEDORVWEBZHIFH L., B . [RFEHES) . MKl . [BE Thol,

® HESE

AESECIIABHELRMEOFERIZOWT lanthropology of technology] &\WHEENREL T

HDE. TITVNEYMERENHIE L X — (CETEM) ORXFR X Vs A H o7~ (Villas Boas,

2003) Y, TNIIXT YU TORRIZENTE LD LN S O THEMTE DB LRBBICA > THEITE

HEITO5B0ala=r—vavElfithsd, UTRZOELZRT,

(2280 HEH ]

KRBIBRBHIE X ¥ o RXR— U TIIMNB LR IMBUHESOFUEERRDZ LB D, BE¥DEH

DHOVHSHBEBLEIN TV IHIBITEREBHER TH D, THECHLTEFORVHRER

WIS BE LV, HIBEOBERZIER LRI, ¥ v _R— U2 XBEL K388 E

To 77VNTRIAFVRITTEn— 2 -0 57 REHEINTEBYRERBALRS, £

o, BEOHTREARLRDPDOT, HHBE RETOXENRAXRTHS (EMHTEERLTE

<) &

[ZoRs)

RWIZIT4A—BANDTF — L TERL, FEOANY, FHFETHELFERLADEZTF —LIZANRB LB,

EETOHEFIIRELRV, NORTHEAELRFIZAN R TNERZLZ2W, MFOEEEBZZ

EWRE—HTHD, BNEAEEICETILREETHS, BNEFBRICETE 2L,
HEMI IKHIEMIIKROBEY TH D,

- ZoFudxs boBBIX T,

- Y ZITkIEOMN,

- BRI FIXAED,

- HREFREBEAHNTION FhELBITTINBDD,

- BT AL R¥EBT DN,

- HEMBERICWVWBON,

- (FAHABEABRASTWERIHR)2E, SAEARI ZIZWVE D5,



- (AR)ABEABA- TL 2IZCEELRRBBEIIMD,

F—N— Y URETHIONIEBEIIREDIVLERD D, X—R— VY VORELXRD LRY

LW, ZZCEEDIFIHZFBLTAY &V, EFL2G0ESA DM L LT E
RV, ZOBEBTERRLTOMEBAFLEREL T,
[(ZBoERE] _
F—NR— Y UORENLEDD, F— A=V UREI LABLETNRCHEI ZLEHD. BROR
SOREEIIVBEL, KEILBICEN TS, S8R TEIETEHNCITI., k. 7VRERS
RELTLARANERBEEBREREEZEARY, REORRICOVWTHIRLSE~DT — FA
v 7 b EHMICITO Z L.

MESETIIULEEMATROEBALNIZR ST,

O SULHEIBERECHIETSLOAFELERTEILDOBAENA FIAVEHETDIHRA
KHD, ZOHA FIAVRRANTITITAREVWIBEETRAINL TV D,

@ HMUSHEHBEERTRY A/RABKELLRLED, LERSTRAMNT T 7T 1 RIZHE
TEANERVNSFCRARAIBN . BREOHM TIORICHETIZEER R+ TH D,

B HUSHPLAMBENERBERICHEI FBHBEICS VW THIRER EXMET 2 HFERIRFRO
232/ —YarvEAELTWEBEENEL, VA ala=s—avy@dHE{ERINL
THVWAVLWREB LA TRITIC—HTEREI LTS,

5. ABMIRIZEIVEBONTZHEER

AFETIE., ETEFERAETA /0 bn s F—OSNEBNEZ L MPORKBEEAE
ARETADICEBO THY THOEI L ERR L, DVWT. T—V KTy va itk 2AET
FE~DRBORMEKBERLOEELZAOMICLEE, HEFAELZAWVWT, AE—NVAT -7
A=V I EBHETNRIEIDPDIEEHCHT2ERE. VA7 ~OEBERE P LITRF LI, £,
MESHLRM/EL T, BRARLBECOV TR EHET I HEEZRF L,

BERTE~DRBILOVWTIE, 74V EVTEETRABREIBD THEVWHESRHD Z LI
WaANEs, TYIAEGEYIA)ICENWT, —HOERICHEFZEORE TWVWDHAIREED
HAHEZLENUBA L, AT INTHEFROFTEESEHEINLOIBELSHEHERATRLEDT
THod,

BT hET 4= RE LERETIE, BELTICRAE. AFLKRBELICBEVRETSE
TNBIL. TOAFAKBOK~OBEHIF/IENT &, ARICIBRYEHFEZE L TKROLEY
BEARX TVWATRERSZ L, EEOABRBERIRERSELOHND ICH > THITHZ
L. HMKRBEEBROEEL LTENWI DI LREEZHLNI LI, '

FEEOELHOMETIE. TOEBRBENTELI LT, SHOREHEREICEL T, TEM
Baa=F A LTERMCEBRTINERLBRVWFIEZRHNT D F20Y BnELNE, 74
YL ORENBHE CHERDRAET—ARAF— LA = ZIZR T 5EHEMN=2— FFVITE
W ERHBE LR, CARREROFRIERTIERTHD, DX IRKRBOH T —F 03 5H
Bhr LT, SRONRHRE~DEBHRRZATERLVZE, WTFROBEICBW TS, i
PDERSHOEMLICHT 2REARFNTLEICHRITEE R RoTWAH L, T RHEME
b%&én&woKM%?MEK%&EE@:—fKE@Lt%%&%ﬁ%émtbm&&wﬁ



BAEEZITOLEMEZRDTRLEEVWISES ),

6. 5IHER

1) Sera, K. and Futatsugawa, S. (2000) Spectrum analysis taking account of the tail, escape
functions and sub-lines (SAPIX version 4), International Journal of PIXE 10, 101-114

2) Dake, K. (1992) Myth of Nature: Culture and the Social Construction of Risk. Journal
of Social Issues, 48, 21-38.

3) Slovie, P. (1987) Perception of risk. Science, 236, 280-285.

4) Villas Béas, R. (2003) CETEM experiences in dealing with the introduction of amelioration
techniques into garimpo areas and communities, Round Table Meeting on Good Practice and
Effective Methods on Risk Communication Between Mineral Property Developers and Local

Communities, Jan 14-15, Tsukuba.

7. ] BR 3t B AF 8% DR

EEESDHFAE/TNT VI RIA ETR. ALK LEZ, TVINLEOHEOBE THEG X
NICMBBEROFAEMEICOVWT. BT LSZOMECOVWTHBEBFTHS, AIEDXET—/LR
TN AL = FEDNTRAY Y Z— A~ N RERBNFEA LY ERISEEOHAEEEES
ﬂﬁoﬂﬁﬂﬁ@&nwﬁwIMuuyhﬂw(MDK%LT%%&UZ?Ji::&—VEV
OWTERRBHETo -,

8. HERERDORERIKL

(1) EELFER (Fivs - EF8)

<EERE ATEHY>

@D Murao, S., Daisa, E., Sera, K., Maglambayan; V.B. and Futatsugawa, S.: “PIXE measurement
of human hairs from a small-scale mining site of the Philippines” Nucl. Instf. Meth.
Phys. Res. B189, 168-173 (2002)

® Sera, K., Futatsugawa, S. and Murao, S. : “Quantitative analysis of untreated hair samples
for monitoring human exposure to heavy metals” Nucl. Instr. Meth. Phys. Res. B189, 174-179
(2002)

® Ikingura, J.R. and Akagi, H.: “Lichens as a good bioindicator of air pollution by mercury
in small-scale gold mining areas, Tanzania” Bull. Environ. Contamin. Toxicil. 68/5,
699-704 (2002) _

@ Sera, K., Futatsugawa, S. and Miura, Y.: “Application of a standard-free method to
quantitative analysis of urine samples” International Journal of PIXE 11, 149-158 (2002)

® Akagi, H. and Ikingura, J.R.: Analytical techniques for speciation and analysis of
mercury in the elaluation of environmental factors influencing mercury dynamics in
aquatic systems, Fresenius J. Anal. Chem. (in print)

® Sera, K., Futatsugawa, S., Murao, S. and Clemente, E.: “Quantitative analysis of

untreated nail samples for monitoring human exposure to heavy metals” International



Journal of PIXE 12 (in print)
@ Murao, S., Sera, K., Maglambayan, V.B., Daisa, E., Futatsugawa, S., Yukawa, M., Takeda,
S. and Imaseki, H.: “The role of PIXE in environmental monitoring and education of

small-scale miners of gold” International Journal of PIXE (in print)

<E|EE>
Murao, S., Maglambayan, V.B. and De La Cruz, N. : “Risk Communication Between Mineral Property

Developers And Local Communities” Mining Journal Books, London (in press)

<@|EHEE>

O HEH—H: (EEAELIHRELOMMEL@E]  EEL KR 86, 16-21 (2000)

@ HBR 8: INS—LHAFFAy -EEIEDZF/NLEEOL-HOEEH-] HE=2—
A 553, 47-49 (2000) A

@ MR 8 ZvIEZ #AEH B AFE—: [T F7 v ra iRiciiT 5 KBHER
DEREHEE~MIT T MCCHREFAFERRBIE 7. 125-129 (2000)

@ Sera, K: “Progress of nation-wide common utilization of PIXE at NMCC and the latest
achievement in various research fields” Proc. 1% Seminor on Applications of Accelerator
Radiation, Dec. 26-27, Hsinchu, Taiwan 2001, 247-262 (2001)

® Maglambayan, V.B. : “What ails the Philippine minerals industry?” Public Policy V, 75-88,
University of the Philippines (2001)

® Tsuji, M., Murao, S. and Tumenbayar, B.: “Distribution study of Mongolian soils for
sustainable development” Digest of the Sustainable Development of Mongolia and
Chemistry, Mongolian National University, 10-13 (2002)

@ HEB—K: (EHRBORE - E&E - BESREL EZEERSITIE) RADIOISOTOPES &
KT Bio-PIXE ZOFAELEA $H3FE 49-10, 494-504 (2001)

R K —vEZ HR 8 ExRCI>2REEL - ARRET=F) 70K
HOEAMEZERSIIE]  NICCERFIARREXE 8, 217-226 (2001)

@ kA ¥ B #E F #HBEH— —v)IEZ BER= SvA4Yr R <A
F— T.: [FyadpBREBIIZRAE—NARF—eA =] HWH=a2—2X 564, 49-51
(2001)

® ilEE HER 8§ WAHEF: (42)798ErT - 7I7—F R OKBIHELHRE)
HE ==—A 580, 50-56 (2002) '

(2) PEARK
@D Cabria, H. and Maglambayan, V.B.: “The realties of small-scale gold mining in Baguio
district, Philippines” 1°* National Conference on Cordillera Research, f8#§i#{H, Baguio
(2000)
® MR & —y)lE= #EH—K AFE—: (T—AF7yvafifickid s k@RER
DEREHEE~MITT) MCCERFARRRERS BET (2000)



®

Sera, K., Futatsugawa, S. and Murao, S.: “Quantitative analysis of untreated hair
samples to monitor heavy metal contamination” PIXE2001, Guelph, Canada (2001)

Sera, K., Murao, S., Futatsugawa, S. and Tumenbayar, B.: “Determining mercury
concentration of human hairs by means of Particle Induced X-ray Emission (PIXE)

analysis” 6 ICMGP, Minamata (2001)

Murao, S., Daisa, E., Sera, K., Maglambayan, V.B. and Futatsugawa, S: “PIXE measurement
of human hairs from a small-scale mining site of the Philippines” PIXE 2001, Guelph,

Canada (2001)

Murao, S., Yamasaki, M., Yamamoto, Y., Maglambayan, V.B., Clemente, E., Lanticse, L. ]J.,

Diaz, J.M., Sera, K., Futatsugawa, S., Hayakawa, S., Nishiyama, F., Daisa, E. and Waza,

T.: “Risk management of secondary mercury in small-scale gold mining communities in
Benguet, northern Luzon, Philippines, 14' GEOCON, Manila (2001)

HRH— ZvJJIEZ B B Bl F BHERNL: REFEFROCLHOOEHRR
EERABERSTEORY MWCCERFARRRERS BET  (2001)

WRH— ZJIEZ HER £: AEXFEANZETFBEO-OOEFRBEZLELEOR

% HIBEPIXEL Y HY YA FIEM (2001) |

HERH— MEB F ZoJIEZ FEZRIL: MPure-Ge”RHEZ AV -=RHBRER

AT AORR]  HIGEPIXEL LRI YA AN (2002) |

HRH—E: [ZRBSTOLDOEREDORE -NMCCIZBIT D ERE-]  H19EPIXEY
YRy A FKHET (2002)

Tumenbayar, B., Murao, S., Sera, K. and Futatsugawa, S.: “Elemental distribution of
human hairs in small scale mining site of Mongolia” The Sustainable Development of
Mongolia and Chemistry, Ulaanbaatar (2002)

Tsuji, M., Murao, S. and Tumenbayar, B.: “Distribution study of Mongolian soils for
sustainable development” The Sustainable Development of Mongolia and Chemistry,

Ulaanbaatar (2002)

MR 8 FrAUAYAL B & ElE ZyIEZ BRE=: (ErIdLEHORE—/LX

FonwA = 7HERE) NCCHRFMMAKRFERSE BET (2003)

Fan, L. and Murao, S.: “Factors at Red Dog mine program to get consent from local

community, Round Table Meeting on Good Practice and Effective Methods on Risk

. Communication between Mineral Property Developers and Local Communities, Jan. 14-15,

Tsukuba (2003)

Kikkawa, T: “Risk communication in mining” Round Table Meeting on Good Practice and
Effective Methods on Risk Communication between Mineral Property Developers and Local
Communities, Jan. 14-15, Tsukuba (2003)

Sera, K.: “Determination of mercury and arsenic concentration in human hair, nail and
urines by means of Particle Induced X-ray Emission Analysis” Symposium on Environmental
Problems, B {Fi#{®, Mexico City (2003)

Murao, S., Sera, K., Maglambayan, V.B., Daisa, E., Futatsugawa, S., Yukawa, M., Takeda,



S. and Imaseki, IL: “The role of PIXE in environmental monitoring and education of
small-scale miners of gold” Bio-PIXE Symposium, ¥BFFHIR, Mexico City (2003)

@® Murao, S., Sera, K., Tumenbayar, B., Tsuji, M., Futatsugawa, S. and Waza, T: “Finding
of high level arsenic for Mongolian villagers’ hair through PIXE technique” IBA2003,
Albuquelque (2003) ’ _

@® Clemente, E., Sera, K., Futatsugawa, S. and Murao, S.: “PIXE analysis of hair samples
from artisanal mining communities in the Acupan region, Benguet, Philippines”™ IBA2003,

Albuquelque (2003)

(3) HFEREF
L

(4) ZH%
L

(5) —fx~Dnk - HEE

@D Mercury contamination in the Boroo River, The Mongol Messenger Feb. 14 (2001)

@ BREEELVAIZaIa=sr—TarBET20HEL5MEEE ELB I6CO NEWS
(2003)

©® CCOPHIIEIERME M VEBIORFEHEBEFSRE ERDF IGCO NEWS (2003)

9. REROEEKHNZREFS - AoV T

ERHRE TH 5CCPOEIEMREICHB VT, bBEORESARAORE L —HEE X T, R
&Lf\ﬁﬁﬁ%mﬁﬁéUz7:£1:7—yay®ﬁ§ﬁ&%ibtoy:;uj*@ﬁm
KELVAESEERICH L THBEORARH -7,



