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Black-Foot Disease (BFD)
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Black-Foot Disease (BFD)

An endemic peripheral
vascular disease, first
reported in 1920

Reported as

“spontaneous gangrene
in J Formosan Med in
1954
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Epidemiological Investigation
(1962)




Early BFD Studies

0 Tseng, W.P., Chen, W.Y., Sung, J.L., Chen, 1.S. A clinical
study of blackfoot disease in Taiwan, an endemic peripheral
vascular disease. Mem. College Med. Natl. Taiwan Univ.,
1961;7:1-18.

OO0 Wu HY, Chen KP, Tseng WP, Hsu CL. Epidemiologic studies
on blackfoot disease: I. Prevalence and incidence of the
disease by age, sex, year, occupation and geographical
distribution. Mem College Med. Natl. Taiwan Univ.,
1961:7,:33-50.

O Chen KP, Wu HY, Wu TC. Epidemiologic studies on black-
foot disease in Taiwan. 3. Physicochemical characteristics of

drinking water in endemic blackfoot disease areas. Mem
Coll Med Nat Taiwan Univ.1962;8(1-2):115-1209,

O Chen KP, Wu HY. Epidemiologic studies on blackfoot disease:
2. A study of source of drinking water in relation to the
disease. ] Formosan Med Assoc. 1962;61(7):611-618.




Shallow Well or Deep Well?
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Source of Drinking Water and
BFD Prevalence
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Improved Drinking Water

In 1964, Funded by
the Joint Commission
on Rural
Reconstruction (JCRR)
and United Nations
International

Children's Emergency
Fund (UNICEF)

In 1974, Taiwanese
government fund
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Distribution of BFD Cases in the
1960s by Township (cniand siackwe, 1968)

Ch'i IC, Blackwell RQ. A controlled retrospective study of blackfoot disease, an endemic 10
peripheral gangrene disease in Taiwan. Am J Epidemiol. 1968;88(1):7-24.



BFD & Skin Cancer
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Tseng WP, Chu HM, How SW, Fong IM, Lin CS, Yeh S. Prevalence of skin cancer in an endemic area of chronic arsenicism in Taiwan. ]
Natl Cancer Inst. 1968;40(3):453-462.
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SMRs of Internal Cancers in
BFD Endemic Area
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Dose Response:
Drinking Water and Cancers
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ARSENIC AND ARSENIC
COMPOUNDS

IARC (1987),
Group 1 Carcinogen




Regulate Arsenic in Drinking
Water
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Arsenic in Drinking Water

Arsenic iHome

’ Basic Information ‘ Arsenic Rule ‘ ‘ Compliance Help ‘ ’ State Guidance

‘ Training ‘ 1 Funding

Publications

centre

Arsenic is a semi-metal element in the periodic table. It is odorless and tasteless. It

enters drinking water supplies from natural deposits in the earth or from agricultural

and industrial practices.

Non-cancer effects can include thickening and discoloration of the skin, stomach
pain, nausea, vomiting, diarrhea, numbness in hands and feet, partial paralysis, and
blindness. Arsenic has been linked to cancer of the bladder, lungs, skin, kidney,
nasal passages, liver, and prostate.

EPA has set the arsenic standard for drinking water at .010 parts per million (10
parts per billion) to protect consumers served by public water systems from the
effects of long-term, chronic exposure to arsenic. Water systems must comply with
this standard by January 23, 2006, providing additional protection to an estimated
13 million Americans.

This web site is designed to provide you with information about arsenic in drinking
water and provide guidance materials to help the states and water systems comply
with the standard.

Arsenic Rule at a Glance

Maximum Contaminant Level
in parts per million (ppm)
MCL = 0.010 ppm

Maximum Contaminant Level
Goal MCLG = 0 ppm

Health Effects

Skin damage or problems with
circulatory systems, and may have
increased risk of getting cancer

Sources of contamination

Erosion of natural deposits; runoff
from orchards, runoff from glass &
electronic production wastes

For other contaminants and their
MCLs, visit this page.
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International Programme on Chemical Safety

Arsenic

Soluble inorganic arsenic is acutely toxic. Intake of
inorganic arsenic over a long period can lead to
chronic arsenic poisoning (arsenicosis). Effects, which
can take years to develop depending on the exposure
level, include skin lesions, peripheral neuropathy,
diabetes, cardiovascular diseases, and cancer.

Organic arsenic compounds, which are abundant in
seafood, are less harmful to health, and are rapidly
eliminated by the body. Human exposure to elevated
levels of inorganic arsenic occurs mainly through the
consumption of groundwater containing naturally high
levels of inorganic arsenic, food prepared with this
water, and food crops irrigated with high arsenic water
sources. In one estimate, arsenic-contaminated drinking-water in Bangladesh alone
was attributed 9,100 deaths and 125,000 Disability Adjusted Life Years (DALYs) in
2001.

Reduction in human exposure to arsenic can be achieved by screening of drinking-
water supplies, clearly identifying those delivering water above the WHO guideline 10
micrograms arsenic per litre or national permissible limits, together with awareness-
raising campaigns. Mitigation options include use of alternative groundwater sources,
use of microbiologically safe surface water (e.g. rainwater harvesting), use of arsenic
removal technologies, or dilution of high content arsenic source water with lower
arsenic content source water that is microbially safe
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Radiation-Contaminated
Buildings (RCB)

Radiation
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New X-Ray Machine in a Dental Clinic
in Taipei (1985)
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http://www.aec.gov.tw/www/

Radiation-Contaminated Buildings
(RCB)

Reported in 1992
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RCB Environmental Movement (1992)




RCB Exposure Assessment
and Epidemiological Study
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Chronic Low-dose Radiation
Exposure

Chang WP, Kau J. Taiwan: exposure
to high doses of radiation. Lancet.
1993:341: /50.

Chang WP, Hwang BF, Wang D, Wang
JD. Cytogenetic effect of chronic low-
dose, low-dose-rate gamma-radiation
in residents of irradiated buildings.
Lancet. 1997;350(9074):330-3.

22


http://www.ncbi.nlm.nih.gov/entrez/utils/fref.fcgi?PrId=3048&itool=AbstractPlus-def&uid=9251638&db=pubmed&url=http://linkinghub.elsevier.com/retrieve/pii/S0140-6736(97)11056-X

Cytogenetic effect

O Background radioactivity: 0.5-132mSV
0 Subject
B Exposed group (n=73)
O Lived in MSV at least 1 year before study

O Aged 2-46 years; had lived in building for 13-122
months

m Control group (n=77)
[0 Close relatives (39)

[0 Residents from a non-contaminated building next door
(38)

0 Cumulative dose
B Dose reconstruction program
[0 Micronucleus assay
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RCB National Compensation

RCB residents won the first trial in
1997, and the second trial in 2002

AEC apologized and paid for the
compensation in 2002
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Epidemiologic Causation Theory
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» Minamata Dlsease Lawsuit in Japan
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When Radiation Isn't the Real

Risk?

@he New JJork Bimes  httpinyti.ms/1 QUIXLS

SCIENCE

One experiment, however, occurred inadvertently three decades ago in
Taiwan after about 200 buildings housing 10,000 people were constructed from
steel contaminated with radioactive cobalt. Over the years, residents were
exposed to an average dose of about 10.5 millisieverts a year, more than double

the estimated average for Fukushima.

Yet a study in 2006 found fewer cancer cases compared with the general

public: 95, when 115 were expected.

Neither the abstract of the paper nor of a second one published two years
later mention the overall decrease. (The authors speculated that the apartment
dwellers may have been healthier than the population at large.) The focus instead
was on weaker results suggesting a few excess leukemia and breast cancer cases —
and on a parsing of the data showing an overall increased cancer risk for

residents exposed before age 30.

SEPT. 21, 2015

George Johnson
RAW DATA

background noise.

When Radiation Isn’t the Real Risk

This spring, four years after the nuclear accident at Fukushima, a small group of
scientists met in Tokyo to evaluate the deadly aftermath.

No one has been killed or sickened by the radiation — a point confirmed last
month by the International Atomic Energy Agency. Even among Fukushima
workers, the number of additional cancer cases in coming years is expected to be

so low as to be undetectable, a blip impossible to discern against the statistical

http://www.nytimes.com/2015/09/22/science/when-radiation-isnt-the-real-risk.html? r=1 26
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“"New Approach Needed in
Radiation Protection”

Dose-Response, 5:63
Formerly Nonlinearity
pright © 2007 University of Massachu

Coy

esis Society

International
TSI

oy, Toxicology, and Medicine

ISSN: 1559-3258
DOI: 10.2203/ dose-response 06-105.Chen

EFFECTS OF COBALT-60 EXPOSURE ON HEALTH OF TAIWAN RESIDENTS
SUGGEST NEW APPROACH NEEDED IN RADIATION PROTECTION

W.L. Chen o National Yang-Ming University, 155 Li-Nong Street, Sec. 2, Pei-tou,
112 Taipei, Taiwan

Y.C. Luan, M.C. Shieh, S.T. Chen, H.T. Kung, K.L Soong, Y.C. Yeh © Nuclear
Science & Technology Association, 8F, No. 182, Sec. 2, Beisin Road, Sindian City,

Taiwan

T.S. Chou, S.H. Mong, J.T. Wu, C.P. Sun o Nuclear, Biological and Chemical
Protection Society, 11F-5, 110 Cheng-Tu Road, Taipei ,Taiwan

W.P. Deng o0 Institute of Biological Materials, Taipei Medical University,
250 Wu-Hsing Street, Taipei, Taiwan

M.F. Wu, M.L. Shen o National Taiwan University, Taipei, Taiwan 10764

0 The conventional approach for radiation protection is based on the ICRP’s linear, no
threshold (LNT) model of radiation carcinogenesis, which implies that ionizing radiation
is always harmful, no matter how small the dose. But a different approach can be derived
from the observed health effects of the serendipitous contamination of 1700 apartments
in Taiwan with cobalt-60 (T, , = 5.3 y). This experience indicates that chronic exposure of
the whole body to low-dose-rate radiation, even accumulated to a high annual dose, may
be beneficial to human health. Approximately 10,000 people occupied these buildings
and received an average radiation dose of 0.4 Sv, unknowingly, during a 9-20 year period.
They did not suffer a higher incidence of cancer mortality, as the LNT theory would pre-
dict. On the contrary, the incidence of cancer deaths in this population was greatly
reduced—to about 3 per cent of the incidence of spontaneous cancer death in the gen-
eral Taiwan public. In addition, the incidence of congenital malformations was also
reduced—to about 7 per cent of the incidence in the general public. These observations
appear to be compatible with the radiation hormesis model. Information about this
Taiwan experience should be communicated to the public worldwide to help allay its fear
of radiation and create a positive impression about important radiation appl
Expenditures of many billions of dollars in nuclear reactor operation could be saved and
expansion of nuclear electricity generation could be facilitated. In addition, this knowl-
edge would encourage further investigation and implementation of very important appli-
cations of total-body, low-dose irradiation to treat and cure many illnesses, including can-
cer. The findings of this study are such a departure from expectations, based on ICRP cri-
teria, that we believe that they ought to be carefully reviewed by other, independent organ-
izations and that population data not available to the authors be provided, so that a fully
qualified epidemiologicallyvalid analysis can be made. Many of the confounding factors
that limit other studies used to date, such as the A-bomb survivors, the Mayak workers and
the Chernobyl evacuees, are not present in this population exposure. It should be one of
the most important events on which to base radiation protection standards.
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The medical evidence from this exposure clearly
suggests that current radiation protection policies
and standards are inappropriate. We therefore
recommend that the radiation protection authorities
change them to accurately reflect the actual
benefits and hazards of exposures to radiation.
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Radio Corporation of
American (RCA)

Organic Solvents
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We Won! (2015/4/17)
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Former Workers vs. RCA, GE &
Technicolor (Thomson)

RCAT (Taiwan), 1967-92
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GE/Thomson (1989-90)

Dames & Moore (D&M)
B General Electric Company

Arthur D Little (ADL)
B Thomson, SA

Dames &Moore

RRRRRR .

Bechtel
B Arthur D Little

nvir nta

Arthur D Little Investigations at
aaaaaaaaaa

Chu Pei, Taiwan

Summary Repan
far Thomson Cansumer
Eloctronics, ne.
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GE & Thomson Consensus
Report (1989/2)

B Rediscovered in the

Taiwan EPA Storage Room| Dames&Moore

in 2013 - ==

Hidden from the Workers e B e
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RCAT Production Wells (Bechtel, 1990. unit: ppb)
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RCAT Monitoring Wells (Bechtel, 1990. unit: ppb)
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Hidden Evidence (Taiwan EPA, 1996)

O Deserted Well #1, Cement-Filled Well #3, and Missing
Well #5

O Asphalt-covered Monitoring Wells

£t
Cement-Filled Well #3 Asphalt-covered Monitoring Wells>

TM-101 & TM-201
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Environmental Clean-up of
Trichloroethylene and Tetrachloroethylene

!

Paid by GE &
Thomson
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Health Risk Assessment

Otto Wong, 1995

“The health effects
of TCE and PCE
contaminated
ground water to the
local residents and
former workers were
neglectible”
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Former RCA Employees’ Mutual
Aid Association (MAA)

Taiwan Association of Victims of
Occupational Injuries (TAVOI)

Taiwan workers plead cancer case ;“*;3_*:;-5“& icte
Link RCA plant to disease an JFranriseo Thronis

CHEQMICLE SECTIONS

Matthew i, Chronicle Staff Writer

5 -?F-i-:a'-f-is-:I!- Version
4 @ - Email this article to a friend
| MORE BIZ | TECH

41



Deserted RCA Site (1998)
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http://www.wretch.cc/album/show.php?i=fightrca&b=1&f=1114459930&p=12

RCA Environmental Health Studies

0 Wang FI, Kuo ML, Shun CT, et al. Chronic toxicity of a
mixture of chlorinated alkanes and alkenes in ICR
mice. J Toxicol Environ Health A 2002;65:279-91.

[0 Lee L], Chan CC, Chung CW, et al. Health risk
assessment on residents exposed to chlorinated
hydrocarbons contaminated in groundwater of a
hazardous waste site. J Toxicol Environ Health A
2002;65:219-35,

O Lee L], Chung CW, Ma YC, et al. Increased mortality
odds ratio of male liver cancer in a community

contaminated by chlorinated hydrocarbons in &
groundwater. Occup Environ Med 2003;60:36: &




RCA Occupational Health Studies

0 Chang YM, Tai CF, Lin RS, et al. A proportionate
cancer morbidity ratio study of workers exposed to

chlorinated organic solvents in Taiwan. Ind Health
2003;41:77-87.

O Chang YM, Tai CF, Yang SC, et al. A cohort mortality
study of workers exposed to chlorinated organic
solvents in Taiwan. Ann Epidemiol 2003;13:652-60.

O Chang YM, Tai CF, Yang SC, et al. Cancer incidence
among workers potentially exposed to chlorinated
solvents in an electronics factory. qof Lasy,

J Occup Health. 2005;47:171-80. §@@
O =
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Further Occupational
Epidemiological Studies

O

Sung TI, Chen PC, Lee LJH, Lin YP, Hsieh GY,
Wang JD. Increased standardized incidence ratio of
breast cancer in female electronics workers. BMC
Public Health 2007;7:102.

Sung TI, Wang JD, Chen PC. Increased risk of
cancer in the offspring of female electronics
workers. Reprod Toxicol 2008;25(1):115-9.

Sung TI, Wang JD, Chen PC. Increased risks of N
infant mortality and of deaths due to congenital 'V

malformation in the offspring of male electronics \ &
\év(())(gléers. Birth Defects Res A Clin Mol Teratol / )




RCA Class Action Lawsuit (2004-)

» Compensation for Mental Distress

0 Former RCA Employees’ Mutual Aid Association
B 529 members
0 Group A: Family member of the death (47)
0 Group B: Cancers and other disease (249)
0 Group C: Currently healthy (141)
[0 8 Witness and 6 Experts appeared at court

B Environmental engineers, epidemiologists,
toxicologist, industrial hyglenlsts occupatlonal
physicians :

[0 4 Groups of Judges
B 58 court hearings
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First Witness at Court (2009/11/11)
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RCA Consultants

Plaintiff, Activists, Lawyers, Scholars
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RCA Student Volunteers




Burnt RCA Company Files
(1970-92)
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Flooded Government Files
(-1985)

Labor Insurance, Mortality, Morbidity

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

SR E A 1950-1977 FRER - 1978-

% B &R - 1985-

ok B3 1 1979-

HHRLE
1985-1994

RS ¢ 1995

& & 1978
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Well Water or Tap Water?
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RCA Water Bills (19s6-
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Records of Ventilation
Violations at RCAT (1970-92)
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Environmental Monitoring at RCA
(Geng-Hui Chang, 1988)

Master’s Thesis at NTU




“Recirculation”

High concentration of organic solvents
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Expert Witness for the Plaintiff

JEERYE A OCEE R OEEE R

Environmental Englneerlng
B Chang GH (& 24&)
Epidemiology

B Chen PC (ftix*# )
Toxicology

B Ueng TH (548 4h)
Environmental Englneerlng
m DinglLL (™ 4 {7) ‘
Industrial Hygiene
B ChenCC (mz#)

Occupational Medicine
B Wang D (3 %#4t)
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Expert Witness for the Defendant

O

v Vv Vv VY VvV

Radiation Oncology
B leeS(Z7 )
Former RCA Manager

\

)

B Hu (#&0) 76
Occupational Medicine/Epidemiology 4

B Tao X (BB*) -
Risk Assessment UCLA radiation oncology
B Liu (F¥F>)

Geology

m ZengCM (#5% v )

Epidemiology

B Wong O (5 &=%)
Industrial Hygiene k

Xuguang (Grant) Tao, MD
|| Frank Rover Associate Professor and Research

Director, Division of Occupational and
Environmental Medicine, JHSOM
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Toxicological Review of TCE &
PCE (USEPA, 2011/2012)

EPA/G3ISE-09/011F
WWW.epa g wiris

<EPA
TOXICOLOGICAL REVIEW
OF

TRICHLOROETHYLENE

(CAS No. 79-01-6)

In Support of Summary Information on the
Integrated Risk Information System (TRIS)

September 2011

5. Environmental Protection Agency
Washington DT

o m EPA/635/E-08/011F
L) February 2012

TOXICOLOGICAL REVIEW

OF

Tetrachloroethylene
(Perchloroethylene)

(CAS No. 127-18-9)

In Support of Summary Information on the
Integrated Risk Information System (IRIS)

February 2012

U.5. Eovironmental Protection Agency
Washingion, DC
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TCE: Carcinogenic to humans
(Group 1) (IARC, 2012)

[arget Organ: Kidney

Fubiishied Online
October 26, 2012
hitpy/ice.col.ong 101016/
S147 0- 2045127 0485-0

For more on the IARC
Monographs see hitp:f
manogrphslarc i
Upcoming mestings
Feb12-1g 1013
Volume 107 - Folvchiorinated
biphenyts and poiybrominated
biphenyis

June 4-11, 1013
Vioburme 108: Some drugs and
herbal medidnes
MOnograph Working Group
Members

A M SIEAY o | Triteeh

Carcinogenicity of trichloroethylene, tetrachloroethylene,
some other chlorinated solvents, and their metabolites

In October, 2012, 18 experts from
seven countries  reassessed  the
carcinogenicity of several chlorinated
solvents and some of their metab-
olites at the International Agency
for Research on Cancer (IARC), Lyon,
France (table). These assessments will

genotoxic, particularly in kidney cells in
which in-situ metabolism occurs.
Case-control studies provide con-
vincing evidence for a positive
association between exposure to
TCE and renal-cell carcinoma. Two
studies*® have evaluated confounding

Danish study of workers in industries
using TCE have reported modestly

increased relative risks (RRs) of
kidney cancer, with indications of an
EXPOSUre-response relationship.”*

Three small, independent cohorts of
Nordic workers who were monitored

be published as volume 106 of the for several kidnev cancer risk bioloaically bv TCA in urine show little
IARC Monographs.”

Trichloroethylene (TCE) was Uses and exposures Evidencefor Evidencefor Group®

. carcinogenicity in humans  carcinogenicity in animals
used for degreasing metal part
the 1990, and in oy cani | OO il e S s )
. - rAchioroetityiene y deanmng sodvent; metal reasing chemical intermediate 1mi A

the 1930s to 1950s. It is still v 111, 2-tetrachloroeth S:w i ; ticides, cleani !gdag . d eitracti hemical Inadaquat Sufficiant 28

R . . 2 ane &Nt in pesticides, cleaning dagraasing. and extracting processes; chemical nadequate 2 2
stain I'EI"HCN’BL but its main us intermediate for chlorinated solvents
chlorinated chemical productic 11.22-tetrachlorosthane  Sobvent; metal dagreasing: chemical intermediata for chlorinated solvents Inadequate Sufficiant 8
estimated 276000 workers | Dichloroacetic acid Water disinfection byproduct; cauterising and therapeutic agent: chemical intermediate Inadequate Sufficient 28
European Union were exposedtc | Trichlomacetic agd Water disinfection byproduct; herbicide; treatment for skin conditions; uinary biomarker  Inadequate Sufficient 28
the early 1990s,* although occup of expasure to trichloroathylene and ather chiorinated solvents

(Ohioral and chioral hydratet  Sedative; water disinfection by product Inadequate Sufficient 24

exposure levels are decreasing
general population is exposed tl

*5ee | ARC preambie’ for explanation of classification ystem. TExSt In equillonum In 2guecus soiution.

consumer products—including
and contaminatedwater.

Table: Agents assessed by the Monograph 106 Working Group
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Semper Fi: Always Faithful

[0 Camp Lejeune, NC
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http://vimeo.com/32943583

TCE, PCE, Benzene, VC

ATSDR Agency for Toxic Substances & Disease Registry

USA

Camp Lejeune, North Carolina

Camp Lejeune

Background

Calendar of Events
Chemicals Involved
Community Resources
News Releases

Public Health Activities
Water Modeling

Health Concerns

Emarnmant “EI:'E Easy

Camp Lejeune

Reported health effects linked with trichloroethylene
(TCE), tetrachloroethylene (PCE), benzene, and vinyl
chloride (VC) exposure

Reported health effects linked with TCE, PCE, benzene, and VC exposure in
people

On this Page
* Reported health effects linked with TCE, PCE, benzene, and VC exposure in people

* Reported health effects linked with TCE, PCE, benzene, and VC exposure in
animals

* Reported health effects linked with TCE, PCE, benzene, and VC exposure in both
people and ammals

= References

http://www.atsdr.cdc.gov/sites/lejeune/tce_pce.html

63



Janey Ensminger Act (2012/8/6)

Filmmakers Tony Hardmon & Rachel Libert
look on with Jerry Ensminger as President
Obama signs The Janey Ensminger Act.

TITLE I—HEALTH CARE MATTERS

SEC. 101. SHORT TITLE.
This title may be cited as the “Janey Ensminger Act”.

SEC. 102, HOSPITAL CARE AND MEDICAL SERVICES FOR VETERANS
STATIONED AT CAMF LEJEUNE, NORTH CAROLINA.

(a) HOSPITAL CARE AND MEDICAL SERVICES FOR VETERANS.—
(1) INn GENERAL.—Paragraph (1) of section 1710(e) is
amended by adding at the end the following new subparagraph:
“(F) Subject to paragraph (2), a veteran who served on active
duty in the Armed Forces at Camp Lejeune, North Carolina, for
not fewer than 30 days during the period beginning on January
1, 1957, and ending on December 31, 1987, is eligible for hospital
care and medical services under subsection (a)2)F) for any of
the following illnesses or conditions, notwithstanding that there
iz insufficient medical evidence to conclude that such illnesses or
conditions are attributable to such service:
“(i) Esophageal cancer.
“(ii) Lung cancer.
“(iii) Breast cancer.
“(iv) Bladder cancer.
“(v) Kidney cancer.
“(vi) Leukemia.
“(vii) Multiple myeloma.
“(viii) Myleodysplasic syndromes.
“(ix) Renal toxicity.
“(x) Hepatic steatosis.
“(x1) Female infertility.
“(xii) Miscarriage.
“(xiii) Scleroderma.
“(xiv) Neurobehavioral effects.
“(xv) Non-Hodgkin's lymphoma.”.
(2) LimiTaTioN.—Paragraph (2)B) of such section is
amended by striking “or (E)” and inserting “(E), or (F)".
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Health Effects?

Cocktail of 31 organic
solvents
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TCE: IARC, USEPA, CDC & RCA (Cancer)
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To Be Continued...

RCA case moves on to the High Court

. RCABESTISRHEGH = RGAEEQIRERNJ!!,

(03)3369-885 2% (0593872701 28
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