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Sampling
Water

o Weekly samples at all sites: pesticides, glyphosate, nutrients,
major ions, sediment, and organic carbon

o Selected weeks: mercury, waste indicator compound,
pharmaceuticals, and N and O isotopes

o POCIS: pesticides, waste indicator compound,
pharmaceuticals, and estrogen assay test

Sediment

o Chemistry: metals, PAHSs, organohalogens, hormones, waste
Indicator compounds, radionuclides

o Toxicity: Hyalella, Chironomus, mussels
Ecology inverts, algae, fish, and habitat

Mercury concentration & Hg isotopes in fish
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Example Timeline — PNSQA

Site type Sampling 13-Apr 20-Apr 27-Apr 4-May 11-May I\/}:y I\/Zlgy 1-Jun  8-Jun 15-Jun 22-Jun
Regular Sites WATER CHEM 1 2 3 4 5 6 7 8 9 10
n=76 POCIS POCIS

SED CHEM/TOX

ECO SURVEY -
Reference Sites WATER CHEM 1 2 3 4
n=12 POCIS POCIS

SEDIMENT CHEM

ECO SURVEY -
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Southeastern Stream Quality Assessment:
Urban gradient with CAFO and flow alteration sites

= Ty - I,_n.. - . ; "w:&

Land Cover
> B Open water
'l Urban

| Bl Forest/Wetland
© [] Scrub/Grass/Barren
i [ ] Pasture/Hay

[ Cultivated crops
Site Type
Urban
Agriculture

Hydro (Streamflow
¢ altered by upstream
dam)

Reference

&

USGS



B B §
T T : T ,
- - - EXPLANATION ‘ i Washington D.C.
! Urban Study Area —_
ICrocystin in s '
Urban area ] Lo/
Piedmont
1| Microcystin, in micrograms per
Liter {pg/L) and identifier
, O 01t00.15 Raleigh / Durham
O 0151003 Urban Study Area
4 O 030t 1.0 Charlotte Urban Sty Area =
2 1 | @ row3z ' o

. 7l
o, Q
Atlanta Urban Study Area 8 oot 0® (9 Og‘\ SourmBbig
AG o B o
il il 4
. Y reanville
W = e B ;!ff' \ |
\ 10 -t b
\ o o L
\ - /
Cargo ship L2 4 7 i
| i \ - o\ )
N | 9 o' - A 0 ',l_ nl_r_- MILES
Y y R F—r
A \ ‘__,n__.-‘{,"' 0 50 100 KILOMETERS
1 1 b T 1 1
State basemap from the National /000,000 scale digital data
Piedmont from LS. Ew el

Level IIl Ecoregions, 2010, 1250,000
WGS 15964 Web Merc

projection
Atlanta Urban Stwdy Area Charlotte Urban Study Area
8
Lake Erie 93] .M
B
°3-l °:E
Algae bloom ) e Vg i@ _05505;
]90 u o ?ﬁ.
& Oy (o) 21 By ‘71 o&
o
a7, L)
°'@®
L]
g i i = Fad Raleigh / Durham Urban Study Area Washington D.C. Urban Study Area
ey
H H '3 .
NASA image of Lake Erie bloom. B /
MARYLAND
o o L’\Ng[ug ]
5 74
9 o (@) \Tmlt"}ul{:l‘?
%o o off ’
7 115
o
VIRGINIA
ﬁEu O
a9
& lnro . ~
O

y
Loftin et al., 2016, ET&C



USGS Pharmaceuticals

science for a changing world
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Midwestern Stream Quality Assessment:
Agricultural gradient with urban indicator sites
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2013 — record high nitrate in IA and MN
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Nitrate and dry-year wet-year cycles

South Fork lowa River NE of New Providence, IA (05451210)
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USGS Dissolved pesticides in water

science for a changing world

Provisional data removed pending publication
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Polar Organic Chemical Integrative
Sampler — POCIS

Median of 62 compounds

detected per POCIS

(compared to 46 in matching
discrete samples)

Sorbent particles
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Occurrence in water and POCIS generally were similar

Provisional data removed pending publication
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USGS Pesticides in daily autosamplers
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High short-term variability in pesticides at
Goodwater Creek, MO

Provisional data removed pending publication
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2 USGS Sources of fine sediment

science for a changing world

Uplands
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Bifenthrin and DDE concentrations
correlate to surface sediment sources
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USGS Invertebrate metrics modeled using

cienceforachangigworid  BOOSted Regression Tree methods

Example model:

Invertebrate Metric
Multimetric Index (MMI)

4 Explanatory Variables:
e Contaminants: Pyrethroid degradates (POCIS)

e Nutrients: Ammonia
e Habitat: Channel geometry
Substrate
lan Walte % USGS




To evaluate stressor conditions at each site:
Rate each site as High-Medium-Low for each stressor

Provisional data removed pending publication
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Focused Studies

Nitrogen cycling using continuous nitrate monitoring
Daily pesticide micro-auto samplers

Suspended and bed sediment sources

Algal toxins

eDNA — metagenomics identification of microbial, algal, and
Invert communities

Mercury in fish

Urban PAH and metal sources |

Pharmaceuticals in invertebrates (bugs on drugs)
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Sealed pavement dust Total PAH (mg/kg) e

Van Metre et al., 2009, Env. Sci. Technol.
Mabhler et al., 2012, Env. Sci. Technol.

PAH sources

Coal-tar sealcoat

85 million gallons used
annually in central and
eastern US

Largest PAH source to
urban lakes




Risks to aquatic life and human health
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Coal-Tar-Based Pavement Sealcoat—Potential Concerns
for Human Health and Aquatic Life

( Sealcoat is the black, viscous liguid spraved or puinted on many asphalt parking lots, driveways,

and playgronnds o protect and enlance the appearance of the underlying asphalr. Snclics by the
U.8. Geological Survey (USGS), academic institutions, and State and local agencies have identified
coal-tar-hased pavement sealcoat as a major source of polyevelic eromatie hydrocarbon (PAH)

L‘ contemindation in nrban and suburban areas and a potential coneers for tanan health and aguatic life.!

Key Findings:

Human Health Concerns—As coal-tar-based sealcoat ages, it wears into small particles with high levels of
PAHs that can be tracked into homes and incorporated into house dust. For people who live adjacent to coal-
L p ingestion of PAH i house dust and soil results in an elevated potential
cancer risk, particularly for young children. Exposure to PAHs, especially early in childhood, has been linked
by health professionals to an increased risk of lung, skin, bladder, and respiratory cancers.*

Aquatic Life C Runoff from coal pavement, even runoff collected more than 3 months
after sealcoat application, is acutely toxic to fathead minnows and water fleas, two species commonly used ta
assess toxicity to aquatic life. Exposure to even highly diluted runoff from coal-tar-sealcoated pavement can
cause DNA damage and impair DNA repair. These findings demonsirate tha coal-tar-sealcoat runoff can
remain a risk to aquatic life for months after application.

Coul leoat, which

PAHs, is
commonly applied to parking lots, driveways, and some racruational
he United States.
thet can i nd

into straams, potantally harming human and acutic ife.

Elevated PAHSs in runoff for
months to years after
application

Runoff acutely toxic and causes
DNA damage for months after
sealcoat application

Elevated cancer risk for people
living near coal-tar-sealed
pavement

From a sealcoat-related fish kill in NC



Watershed mapping for PAH
FRE and metal sources
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RSQA Team
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Peter Van Metre http://txpub.usgs.gov/RSOA/
cvanmet@usqgs.gov http://water.usgs.qgov/nawqga/
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