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USGS environmental health scien

* We develop and apply advanced analytlcal, Jabqgatory, field, and modeling methods to understand,
monitor, map, and anticipate What are a ks pos
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Environmental contaminants and pathogens of emerging conce
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Toxins produced by
freshwater blooms




What puts the “H” into “HABs"”?

 Algal blooms can deprive aquatic organisms of oxygen

* Algal blooms can (but do not always) rele toxi s into lakes, streams, and seawater.
* Exposures to high levels of=a4g§|v:c. ng wat 3
blooms have caused toxmlt\%‘?

| seafood, and desert dusts can lead t‘o;.._ er
i ||ii However, not all algal blooms are harm‘f‘
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Are Algae Blooms Linked to Lou
Gehrig's Disease?
Medical researchers are now uncovering clues that appear to link some ¢ of ALS to people’s

proximity to lakes and coastal waters s( IENTIFIC
AMERICAN.

Amyortrophic Lateral Sclerosis, 2009; (Supplement 2): 109-117 informa
healthcare

Cyanobacteria and BMAA exposure from desert dust: A possible link
to sporadic ALS among Gulf War veterans




USGS algal toxin science

* Analytical methods

* Source microorganisms, when/why the P uc

Occurrence (waters, sedlmegfsr;j .

* Exposure pathways to and upta%ﬂ? U -arw‘;_i_;‘_k
Concentrations, distribution, toxici %‘ € 5 it
Human health implications

Toxicity of known

cyanotoxlns Cylindrospermopsin (24 hr)
Microcystin-RR

Rattlesnake Venom S '_,'

Tabun

Acute Toxicity
Cytotoxic
Neurotoxic
Hepatotoxic Anatoxin-a

. Sarin
Dermatoxic Microcystin-LY =Brevitoxin

Respiratory Distress

Cylindrospermopsin (5 days)

Homoanatoxin-a

Nedularin-R

Chronic Toxicity
Carcinogen
Tumor Promotion
Mutagen MicrocyetindA.

Microcystin-YR

Microcystin-LR

Teratogen Anatoxin-a(S) EXPLANATION o
= _ Soman g
Embryolethality Saxitoxin *" Microcystin Concentration (MC)
-::ytoluxln . Ricia Non-detect (MRL < 0.10 pg/L)
= @ 0.10 pg/L s MC < 10 pg/L (WHO Low)
‘ USGS N curotoxin 0001 001 04 1 10 @ 10 pg/l S MC < 20 pg/L (WHO Moderate)

hanging w 'Based on intraperitoneal injection in mice Acute LD, (mg/Kg bw) A 20 pg/L s MC < 2000 pg/L (WHO High)
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are toxic i by living and are in many areas across the globe where humans, pets,
livestock, and wildlife live. For example, there are natural toxins in some wild mushrooms, which are highly toxic upon ingestion, and

in snake venom. The hazards posed by these and some other toxins are widely understood to cause serious iliness or death to humans
and other organisms upon exposure if the toxin is presentin a high enough dose. Fortunately, even though these and other taxins
commonly existin the environment, most humans are never exposed and ther efore the overall human-health risk is gener ally low in our

. ks . % = P everyday kves. U.S. Geological Survey (USGS) science helps understand the transport, fate, exposure pathways, and health effects of a
A . - -4 variety of environmental toxins for which much less information is available.
r t of GeoHEAL e |
%re C e n I S S u e e ¥ o b A > AI Algal texins—including cyanotoxins—are another group of natural toxins that have captured
" X ~ Sy public attention owing to reported hazards associated with exposure. A public perception

persists that all algal blooms are toxic and represent human-health risks; however, the actual
risks to humans, pets, ivestock, and wildife from sublethal doses of cyanotoxins associated

L.
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/ ‘-1 with algal bloom exposure are not currently (2018) well understood. Consequently, resource
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managers and public health officials understandably apply precautionary approaches and
lmit access to water resources when algal blooms are present even in the absence of toxin
occurrence or quantifiable heakh risk. Limiting access can resultin economic challenges.

Every year access to water for recreation and
drinking is limited or prohibited owing to the
presence of algal blooms—often called “harmful
algal blooms™ (HABs). For example, the
discovery in 2014 thatthe city of Toleda, Ohio,
water supply was contaminated by algal
toxins resulted in a “do notdrink advisory”
for nearly 3 days and drew national
attention to the potential vulnerabilities of
our water resources to toxins. Likewise, in
Florida, State of Emergency declarations

In May 2014, ot least 15 states had recre stonsl

were made in 2016 and 2018 owing to algal closures ce health adwisores associated wih
blooms in Lake Okeechobee waterway, and cysnctouins i lakes and rvers (D' Anglada. 20181

“red tides” (dinoflagefate blooms) in the ocean

along Florida's Gulf Coast resulted in beach closings

e b F R -
Scientists supported by integrated « What can be done to predict or mtigate  exposure) that lead to harm for humans,
programs and mission areas of the USGS drivers to minimize exposure and health  pets, Ivestock, fish, and wildife?

lanMedmmmgu risks? * If toxins are not produced within
answer the . and by which pathways are an algal bloom, what are the other
questions: humans, pets, livestock, and wildife unwanted effects (for example, taste,
* What are the environmental drivers of exposed to algal toxins? odor, fouling, and dissolved oxygen
algal toxin production in freshwater and » What are the algal toxin doses deplation) and how can they be
saltwater environments? (water concentration and duration of mitigated?
1 During fiscal year 2018, Congress i d the Toxic Sub Hydrology Program’s budget to enhance the capabilities of our

Algal Taxins Laboratory in Lawrence, Kansas, and substantially increase the scope of our work on algal toxin science needed 1o
+ safeguard human and animal heakth
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Poly- and Perfluoroalkyl (PFAS) compounds

e 4000+ compounds

* Challenges in sampling,
preservation, and analysis “’-4.:
* Analytical methods e
development by USGS
National Water Quality
Laboratory (NWQL)
Inorganic Analyses and Instrumentation

B Validating a new liquid Carbon

SNWIL

clianging water into data

Water Science Method Quality
Development

Radiochemistry Macroinvertebrate




Poly- and Perfluoroalkyl (PFAS) compounds
* Can persist for decades in groundwater systems
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Poly- and Perfluoroalkyl (PFAS) compounds

* Can persist through drinking water treatment
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Poly- and Perfluoroalkyl (PFAS) compounds




Environmental
persistence of prions, the

proteins that cause. = .
chronic wasting disease
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Environmental persistence of prions, the proteins tham
wasting disease
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4 ‘H* _h" An Example of an Activated

=] j h‘_ Sludge Tank at a Wastewater
Treatment Plant
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A Biosolids Holding Area Where
Biosolids are Loaded onto Dump Trucks
to be Transported to Agricultural Fields

for Use as Fertilizer

The S5ludge Generated from
Treating Wastewater is Used
to Make Biosolids

Wastewater treatment
plants in the United States
generate approximately
7 million dry tons of sludge
each year

Biosolids S




Environmental
persistence of prions, the m o
proteins that cause’~

5%

chronic wasting dlsea?e-;\
=3 ]

™
)

Mineral licks and chronic-
wastlng disease prevalence
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Reconnaissance of Chemical Contaminant
Exposures from Re5|dent|al and Workplace

Trichloromethane
PFHxA
Bromodichloromethane
PFNA
Dichloroacetonitrile
Dibromochloromethane
Dichloroiodomethane
Tribromomethane
PFBA

Atrazine

Metolachlor
Bromochloroiodomethane
Carbon disulfide

PFBS

Metolachlor SA
Dibromoacetonitrile
PFOS

Tetrachloromethane
Chloromethane
1,1,1-Trichloro-2-propanone
Dichloromethane
Trichloroacetaldehyde
PFOA

PFHxS
1,4-Dichlorobenzene
Chlorobenzene
Simazine

Metolachlor OA
sec-Acetochlor SA
Cotinine

Chloropicrin

Toluene

Imidacloprid

Acetochlor SA

Boscalid

Acetochlor OA
Methyl-1H-benzotriazole

Nicotine
Chlarndiindoameathansa

26 total sites
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Preventing over-application of naled and other pe

* USGS worked with National Key_ Deer Refuge and FIor| 3 s Mosquito Contra
to determine the maximum- pos r an ir icic ‘
control mosquitos (mcwdr

non- target butterflies.
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Contaminants and pathogens produced by disasters—
USGS environmental disaster responses

World Trade Center collapse 2010 Gulf oil'spill

Ash from many volcanic eruptions Hungary red mud spill

Mine waste/tailings spills Many wildfires at the wildland-urban interface
Hurricane Katrina Superstorm Sandy

Indonesian mud volcano eruption 2013 Colorado flooding
2008 lowa flooding 2014 Elk River WV chemical spill

Nigeria lead poisoning outbreak 2015 Hurricane Joaquin/Nor’easter

Fire Island, NY, damages from Sandy, USGS photo




World Trade Center dusts CITVLAI [

COMMUTE WORK HOUSING WEATHER
i
F i

14 Years Later, Here's What We
Know About 9/11 and Cancer

The link has become increasingly clear—just as victim funding is set to
expire.

ARIA BENDIX | W @ariabendix | Sep 10, 2015 | ¥ 8 Comments

BT 000



50microns

World Trade Center dusts

Gypsum, slag wool, window glass
Caustic calcium hydroxide from concrete

Bioaccessible lead (from paint, solder,
etc.), antimony (fire retardant), and
hexavalent chromium and nickel fiers
(girder coatings)

2-3% chrysotile asbestos from girder
coating, spray on textures, old ceiling tiles

Polynuclear aromatic hydrocarbons, other
organic contaminants

500 MICronszd. =" s
‘E:?"‘ Rainfall neutralized the caustic alkalinity,
’ Slag woolf ers Y g, ¥ leached water-soluble gypsum,
' concentrated the lead in outdoor dusts

*Unique USGS results

science for a changing world




Wildfire ash, smoke, debris
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Wildfires on rocks having natural asbestos

Anthophyllite asbestos

Legend

O Sampling location, this study

@  Known asbesios locality

&) Fire bum perimeter

appy Camp
Fire

4| B uiramafic rocks—nhigh asbestos potential

Gabbros and di

Happy Camp
Fire




Veterans Sound Alarm Over Burn-Pit Exnosure
By JAMES RISEN Ehchmuurkamcs lr.‘

Published: August 6, 2010

WASHINGTON — When former Staff Sgt. Susan Clifford was RECOMMEND
stationed in 2004 and 2005 at Balad Air Base in Iraq, she was TWITTER
assigned to help dump her Army unit’s trash into a massive, open-air 5 g onnToE
pit. MAIL

5 PRINT
&, Enlarge This Image E.very c.onc.eivable pre of w:fste was —
piled high in the pit — plastics, o

batteries, appliances, medicine, dead
animals, even human body parts —
and burned, with a dousing of jet fuel.
A huge black plume of smoke hung
over the pit, nearly blinding Ms.
Clifford on her twice-a-month visits, and wafted over the

http://www.nytimes.
com/2010/08/07/us/
07burn.html

Army soldiers burning waste at an
outpost in Iraq in 2007. The Pentagon entire base.

has since restricted the use of such
burn pits.




Characterizing mineral matter in biopsied lung tissue Lowers et, al 20N

samples from deployers, (+) controls, (-) controls and Methods,

USGS with National Jewish Health, DoD funded. ~ https://doi.org/10.1080/15376
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u Silica m Clay m Feldspar = Apatite W Titanium Dioxide M Iron Oxide = Trace metals = Steel

645 (486/533) 882 (31/34)

15.00 K US(C eam Lab

Heather Lowers, George Breit
Geoff Plumlee
Greg Meeker




Key takeaways

of emerging conce
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* There are many environmental contami
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