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The Need for and Contributions of
Biomonitoring

People, their doctors, policy makers, and
industry need biomonitoring

The Public has a right to this information,
and can handle 1it.

Biomonitoring will not go away
Do 1t right (good science)
Some California specific recommendations
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In 1979 — The Unthinkable

 Removal of Lead from virtually every
consumer use

o Jail terms for putting hazardous chemicals

such as halogenated solvents in municipal
landfills

* Smoking banned 1n workplaces, airplanes,
even restaurants and bars




Pesticides and their
hazards to human
health, especially
workers, and the

difficulty of
epidemiology when
you don’t know who
1s exposed to how
much of what.




* Medflies [Lessons from the
discovered 1n

Santa Clara
County

State declares
Malathion
spraying over
populated areas
1S essential to
maintain
California’s
$30 Billion
agriculture
industry




e At a public meeting: Malathion and

1000 protesters arrive, Medfly --
shouting: you are 1081
“Doctor Mengele”

“How do you know the
eXposures are

negligible?”

Ten university
professors sign on to
full page protest ads 1n
major newspapers and
hold press conferences.
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State Official Sa_ys He Drank
Malathion and ‘Feels Fine'
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Test-Tube Baby In Australia

An advisor
to the
Governor
performs a
bioassay




Malathion Bait Application

Citizens shoot at helicopters

Community surveys ask about OP
symptoms, allergies, etc.

There 1s no evidence as to actual
community eXposures

The control program costs close to $100
million
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The string of derailed cars is seen sc tered along the upper Socramento riverbank; the tank car hat spalled metam vocim in’




18000
gallons of
Metam
sodium
flushes down

the

Sacramento
River




Conversations reveal
confusion at derailment

that workers were unaware- of the
chemical's poisonous nature.
» 10:47 p.m., Southern Pacific
WASHINGTON — Tran- train conductor warning a compa-
scripts of radio conversations ny engineer approaching the acci-
among Southern Pacific rail offi- dent scene by car: “I don’t know
| cials the night of the July 14 train what weed killer does, but that one
derailment and toxic herbicide spill tank car in the river there, boy, the
| into the Sacramento River reveal fumes are pretty strong. You might
| mass confusion, dark humor and watch it if you walk up on it.”
» 10:48 p.m.. Southern Pacific
e | train yardmaster in Eugene, Ore.
| to local dispatcher: “Heard vou're
| screwing up down there again.”
' Dispatcher: “Yeah, we've done
| did it big this time.”
P 11:02 p.m., dispatcher to un-
‘r known person: “We can't get a hold
i of emergency people here to find
! out what the hell it (the chemical) -
1 is. You know, uh, if it’s going to-be.
" toxic if mixed in (with water) or

wihat 7

J By Katherine Shaver

STATES NEWS SERVICE

Dispatcher regarding strength uroun
of odor: "That's pretty e e
_gOOd, huh? I mean, hell, we ‘sprety

1ell, we

could've had half the city of (..

"

Dunsmuir knocked off by now.
' L.V mvonan, Southern Pacific
i president; defended the exchanges
| as *a sidephone conversation be-
- tween the yard master and a guy in
i Oregon,” both of whom were trving
to handle the stress of responding
" to the accident. Cnly-parts of the
* rranscript were made public during
| Thursday's Hruse subcommittee
" hearing into the train accident.
A committee staff member said
i he could not release the full tran-
script. which Southern Pacific sup-
plied at the subcommittee’s re-
' quest, until the transcripts were |
| compared to the audin tanes, I
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300,000 fish estimated dead in spill

Spill Threa

E‘hrnn:cle 7-17- 9‘
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PHOTOS BY BRANT WARD,/ THE CHROMNICLE

Dead trout collected in rocks after the spill passed through the part of the river near Dunsmuir

SPILL INSIDE

B EFFECT ON TOURISM: Re-
, matel and maring owneri
y feeling the effects

tening

Response
to accident
was slow

By Dawn Gareia
Chronicle Stafy Writer

Dunsmuir,
Siskiyou County

A plume of toxic pesticide that
was dumped into the Sacramento
River by a derailed train ap-
proached the vital Shasta Lake
reservoir yesterday as questions
mounted about regulations cover-
ing the spilled pesticide and the
response to the emergency of the
Southern Pacific rail system.

Federal and state water ex-
perts said they were sure that 19,
500 gallons of the lethal chemic
metam-sodium, would dissipate be-
fore reaching the water taps of
m ns of Californians and the
fields of hundreds of farmers.

“The message right now 1s
there is no co n for any area
other than the immediate area
right up at Shasta in terms of pub
lic health and safety in any form,”
said John Budd, a spokesman for
the US. Bureau of Reclamation

Meanwhile, the tally *ofi the
damage grew from the Suhgday

Shasta

RIVER DISASTER

Here is o summary of the Soc-
ramento River pesticide spill
B ACCIDENT: On Sunday
night, cars of @ Southern Pacif-
ic train derailed on a sharp
curve along the Socramento
River near Dunsmuir in Siski-
you County.

M PESTICIDE: A ruptured tonk
car dumped 19,500 gallons of
metom-sodium, a potent pesti-
cide used 1o kill soil pests and
I CASUALTIES: Tens of thou-
sands of trout and other fish
along a 45-mile Mratch of riv-
er. About 190 people were
treated of a local hospital for
respiratory and related illness-
s brought on by the spill.

B HEALTH PRECAUTIONS:
Residents clong the river have
beén wained to avoid contoct
with the tainted water. Boaters
and fishermen were advised 1o
stay away from the area of +
Loke Shasta where the chemi-
cal will enter.

B WATER SUPPLIES: Once
tointed flaws reach Lake Shas-
o, @ source of woter for mil:
ions of Californians, samples
will be taken to determine
quality of water,
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Lessons from Lead Poisoning
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Lead used in gasoline declined from 1976 through 1980
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Environmental modeling predicted only a slight decline
In blood lead levels in people
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Lead in gasoline and lead in blood
NHANES Il, 1976-1980
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Blood Lead Levels in the U.S. Population 1976-1999
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NHANES I, I11, 99+

lead
paint
Ban can solder
1976 phase-out
Begins unleaded
1978  gasoline
Introduced
1979 lead &
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Rule can
1991 solder
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National Center for Environmental Health




— e —— ___,_m J

»
.
i. l : A
b =
=
.
P 1\ = |
-
.
i _---,..,_ 5 e e e T "o
R o - .'"-é"f'-“‘r‘lﬂ-.l"\‘-".‘-"..-.1 = e o -
v e e R T I "
3 & = A R e N e g B e e
or L il N b e e R o
oA LT e
’ [ ¥, Eu oo ‘S 4
L
i
A
2

National Center for Heaolth Statistics

" » a i e
T 3ol
ag = . . T TINTY

! . S V¥V
: ' E N 3 L83
US DEPARIMENT OF HEALTH AND HUMAN sERvices CDC |

Public Heallh Service

Centers for Disease Control § e

’. e

One of 16 NHANES Examination Trailers: 5000 person
sample of the US per year




Biomonitoring at CDC

National and specific-population
studies

Many Disease Endpoints

Used to measure potential
chemical terrorism agents
Major output is CDC’s National
Report on Human Exposure to
Environmental Chemicals




Median serum dioxin levels in selected populations

Ground troop veterans in AOVS |
Controls |
Low |
Medium |
High
Ranch Hand veterans

Controls
Officers - non-flying
Officers - flying (navigators)
Officers - flying (pilots)
Enlisted men - flying
Enlisted men - non-flying
Occupational exposures
NIOSH workers - quintile 1
quintile 2
quintile 3
quintile 4
quintile 5
German plant workers
New Zealand sprayers
Seveso, Italy population
Without chloracne
With chloracne

40 60 80 100 10,000

Serum dioxin (ppt)




* A nicotine
metabolite that
tracks exposure to
tobacco smoke.

*For nonsmokers,
tracks exposure to
secondhand
smoke.

Cotinine




Exposure of the U.S. population to tobacco smoke:
serum cotinine levels for persons aged 4 years and older
NHANES Ill, 1988-1991 (n=11,800)

ETS exposure Smokers

among non-smokers

Former limit
of detection

c
O
+—
L
)
(@
o
o
)
e
+—
Y
o
)
(@)]
©
+—
c
)
o
| -
)
al

BN JJJ ________________ ]

0.1 1.0 10 100
Serum cotinine (ng/mL)




Decline in exposure of U.S. population
to environmental tobacco smoke
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Serum cotinine levels for non-tobacco users In the
U.S. population

ages 17 and older, by number of hours exposed at work: NHANES Ill, 1988-1991
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Serum cotinine levels for non-tobacco users In the
U.S. population

agep¢t and older by number of smokers in the home: NHANES 111, 1988-1991
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California vs. Rest of US: Adult Cigarette Consumption

1984 to 2004

180
157
160 I\
140 127.9
120 =N
N 90.8

100 1989 $0.25 tax —g —8- US without CA

30 increase T\ - California

60 1994: $0.02 tax \4-_4_2

increase T

40 1998: $0.50 tax California-
20 Crease packs sold
0 | , , (per capita):

1986-87  '92-'93  '98-'99  2003-04 Ak n

California State Board of Equalization (packs sold) and California Department of Finance (population). U.S Census, Tax Burden on

Tobacco, and United States Department of Agriculture. Note that data is by fiscal year (July 1-June 30).



Lung Cancer Incidence: California Vs. Rest of U.S.

Rate per 100000

1988-2001
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Moter  Rates are age-ad justed tothe 2000 U5 population.

Source: California Cancar Reqgistry, Calfornia Deapartment of Health 3ervices

Frepared by the California Deparmmentof Health S rrices, Cancer Survailance Secrian.

*SEER includes 14 cancer registries from across U.S

U.S minus CA
(SEER)*: +5.9%

California: ¥19.5%!

American Cancer Society, CA Division and Public Health Institute, CA Cancer Registry. California Cancer Facts
and Figures 2005. September 2004.




Women
16-49 yrs

Children
1-5 yrs

Mercury
50t 751" and 90" percentiles in blood

Blood mercury (ug/L)




Perchlorate

* Component of propellant for
rockets and missiles

* Explosives, fireworks, road
flares, tanning

e Contaminant in Chilean nitrate
fertilizers




Potential sources for human
exposure to perchlorate

* Direct consumption of
contaminated water

* Crops grown with
contaminated water,
fertilizer or soil

— Food crops

— Forage crops




Perchlorate In NHANES

Perchlorate detected in 100% of urine samples
tested

Log normal distribution

Children (6 — 11 yrs) have higher urine perchlorate
compared with older age groups (12 + yrs)

95t percentile of dose estimates is approximately
1/3 the EPA reference dose

Urinary nitrate and thiocyanate also measured




CDC Perchlorate and TSH T4 Study

Associations of urine perchlorate with serum TSH or
T4:

— Men: Not significant for either TSH or T4
— Women: Significant for both TSH and T4

— Women with urinary 1odine < 100 pg/L
(susceptible group)

» Significant for both TSH and T4
— Women with urinary 1odine > 100 pg/L
* Significant only for TSH




Significance

» Perchlorate exposure 1s more prevalent than
expected

» The predicted effect on T4 and TSH 1s at
lower levels of perchlorate than previously
determined experimentally in humans or in
observational studies.

* Data provides additional information on
perchlorate dose-response in the U.S.
population




An Insect Spra y Leaves Homes Uninhabitable

.,r-h.r.?‘r\ .

PASCAGOULA, Miss. Nov 1§ —
Beth Hobdy did not becomie suspl
chous of the man who sprayed her
house near here last month for
roaches and ants until her two tod
diers began vomiting and running
high fevers.

‘When the Iamily's doctor could not

pinpoint why 2-year-obkd Christopher
and Bmonth-old Courtney were |,

Ms. Hobdy and her husband, Wil

Ham, began wondering about the

stroag odor that clung to the tnterior

of their hous.
Untimmmmuobdyfmm)« the
rotten-egg smell was the same odor

thal often hangs above the cotton

fNedds of the Mississippd Delta, 200

miles northwest of this Culf Coast
city. The exterminator whom Mri
Hobdy had paid 385 1o spray for pesis
commdh 0 the humid South had
coated her walls and foors with
methy! parathion, & toxk farm Insec
ticide that the Federal Agriculture

Wmmrlxw

P vpw T T

Two exterminators are accused of
usIng: a toxx weewil spray mdoors.

Polnt, Miss The 1wo purchased
enough methyl parathion (0 have

‘sprayed al least 2 000 bulldings  the

investigalory sald

ymmended for fgﬁw;bnhmﬂb
The authorilies would not say

whete the men-bought Lhe methy!

sarathion, although they sad it was
rom |egal sources The homes of the
w0 men _were searched after Lhe
aulhorities oblained warrants
Al the Hobdy house, carpet sam

phes and wall swabbings taken by the
Mississippl Deparument of Agricu

ture and Commerce "'tested ofl the
scale,” EPA. agents said Those
tests, and laler coes taken (rom b
er sites, found contamination at keast
five Umes the level that requires
immedinte evacuation of humans

and animals, agents sakd

Lomparadle levels of methy! pars
thion found In a house In Tunica,
Miss, o |984 — the resylt of a farm-
rusing it as a home pesticide — led
0 the deaths of (wo young childrea

A teaspoon Of methy! parsthios
can be lethal The manufacturer, the
Shell (hemical Company, warms
farmers who use the product 10 stay
out of Nedds for ot least @ houry after







Assessing human exposure to uranium
by measuring uranium in urine

Oak Ridge method NCEH method

Technique: Alpha spectroscopy  ICP-MS

Amount of urine: 1000 mL 0.5 mL

Time for analysis: 5 days 5 minutes




Cancer Cluster Investigations

« CDC worked with Nevada

Department of Health to
Investigate 15 cases of
leukemia in children

» Analyzed 132 chemicals in
blood and urine

» Measured 15 volatile
organic compounds

» Assessed gene variations

» Stored DNA from blood
and buccal cells for future




The Science Must Be Impeccable

Table 8. Mercury

Geometric mean and selected percentiles of blood concentrations (in pgfL) for males and females aged 1 to 5 years and
females aged 16 to 4% years in the U5, population, National Health and Mutrition Examination Survey, 1929-2000.

Geometric Selected percentiles
mean (95% canfidance interval) Sample
el 50th 75th a0th 95th size

interval]

Age group
1-5 years J343 _300 500 1.40 2.30 TOS
{males and females) (285-.353) {.200-300) (S00-8030) (1.10-200) (1.40-2.20)

Males 317 200 500 1.10 2.10 387
(.270-.372) (200-300) (500-800) (BO0-150) (1.10-150)

Females 37T 200 800 1.60 2.70
(.311-.457) (200-300) (500-1.00) (1.20-230) (1.80-4.80)

16-49 years (fernsles) 1.02 200 400 900 2.00 4.90 7.10
(BB0-1.22)  (<LOD-.200) (400-600) (800-1.20) (1.60-270) (4.00510) (5.60-5.90)

Racelethnicity

(females, 16-9% yeara)

Mexican Americans 820 200 400 900 1.40 250 4.00
{GE1-.574) (=LoD- 200)  (300-500)  (F00-1.00)  (1.20-1.800  (210-340)  (2.70-5.50)

Mon-Hispanic blacks 1.35 300 B00 1.30 2 60 4 80 580
(111-1.64)  (200-500) (500-800) (1.10-1.60) (1.80-3.30) (3.30-560) (4.40-10.9)

Mon-Hispanic whites 944 < LOD 400 .900 1.90 5.00 5.90
(.765-1.17) {300-400) (700-1.10) {1.40-2.50) (3.40-550) (5.40-10.6)

= LOD means lesa than the limit of detecton, which is 014 pafl




Third National Report on Human Exposure to
Environmental Chemicals

2005

Executive Summary




The Report was
right —
Biomonitoring
confirms that:

wn e

DIETS OF
INFANTS
AND
CHILDREN




Children do have higher exposures and body burdens




Body Burdens
are lower 1n
people who
consume
organic food.

How New Rules W|II
Affect Your Food,
Your Health,the Planet




A Laboratory’s most
important element

The people




Disease-fighting labs languish on critical
care list : State's failure to replace retiring
scientists limits ability to respond to
medical crises
Sabin Russell, Chronicle Staff Writer
Sunday, July 31, 2005

Chronicle / Christina Koci Harnandez

Chronicle f Christina Eoci Hernandez




My Recommendations

Do Not Undercapitalize
— Critical to adequately fund

Very personnel dependant
California Capacity 1s Important
CDC partnership will be powertul
...But Federal data 1s not enough

dickjackson@berkeley.edu
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