a USGS

science for a changing world

Regional Stream Quality Assessment

Landscape, Stressors, and Ecology

Pete Van Metre, Lisa Nowell, Jason May,
and MANY other!
National Water Quality Program
U.S. Geological Survey




2 USGS  RsoA Team

science for a changing world

« Paul Bradley e Travis Schmidt
e Barbara Mahler  Tom Burley

o Patrick Moran e Dan Button

o Allen Gellis « Naomi Nakagaki
e Chris Konrad e Sharon Qi

e Mark Munn  Amanda Bell

e Julia Norman o Jeff Frey

* Neil Dubrovsky

Celeste Journey
Rich Scheibley
Jennifer Morace
Karen Murray
Jim Coles
Amanda Egler
Daren Carlisle




Multistressor Analysis

Setting Stressors Ecology

Contaminants

Nutrients
Algae
Sediment | n\{e rts
Fish
Hydrology

Habitat
N
models

\1
A\

(\

= USGS



RSQA 2013-2018
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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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Midwestern Stream Quality Assessment:
Agricultural gradient with urban indicator sites
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2013 — record high nitrate in IA and MN

100° 95° 90° 85°
! ! I

SOUTH DAKOTA

42° e
'

NEBRASKA

EXPLANATION
mean nitrate

© <Imgl
@ 1-3mglL"!

¥ An O 3F10mgl! KANSAS MISSURI
@ >10mglL’ £ 0 100
1 k r | |

@ spl>20mg L _ ‘ ES)E/
Sistaliiaal Y, ol

Van Metre et al., 2016, J. Environ. Qual. %USGS

R




Nitrate and dry-year wet-year cycles
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South Fork lowa River NE of New Providence, IA (05451210)
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Dissolved pesticides in water
227 pesticide cmpds analyzed by GC-MS/MS

10000

1000 -

100

10 ~

@ © o0 W 00
@ @Doowmnie ¢ © @

® @ 00 O @ oo
P0G DI ¢ DO O ¢

OO 0 o oD ® DO ® ¢ @O aw

0.1

e

@

000 e ®Deere o ¢ @

eoe0e

O ©® D00 G O 90 *® 000 0

® acetanilide & amide-H

@ acid-H

® miscellaneous-H

@ sulfonylurea & urea-H

@ triazine-H

® fungicide

@ miscellaneous-|

® 80 WD V@B O@eNe 990
o 9000 W0» ©

® organophosphate-I

O pyrethroid & phenylpyrazine-I|

4/16 5/6 5/26

6/15

7/5

7/25 8/14

South Fork Iowa River near Providence, IA, 2013:
16-38 compounds per sample (MEDIAN:=25) = USGS

\1
A\

(\



Herbicides
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Benchmark exceedances help to identify
Important components of a mixture

Chronic Invertebrate benchmarks
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Polar Organic Chemical Integrative
Sampler - POCIS

Sorbent particles

Median of 62 compounds

detected per POCIS
(compared to 46 in matching
discrete water samples)
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Occurrence in water and POCIS generally similar
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Southeastern Stream Quality Assessment:
Urban gradient with CAFO and flow alteration sites
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California Stream
Quality Assessment
(CSQA) - 2017 — iy
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General design features
e Water: 85-90 sites, 6 weekly samples

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

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

o POCIS: pesticides and pharmaceuticals
e Sediment

o Chemistry: metals, PAHs, pesticides,
organohalogens, hormones, waste
indicator compounds

o Toxicity: Hyalella, Chironomus, mussel

o Ecology inverts, algae, fish, and habitat



Site selection is underway
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N O rth Napa 2010 -- Ag use

Solano 2010 -- Ag use

35
—~12 ~ 3
% ) %2.5
v -
<08 T 2
§ 0.6 § 15
o c
5 0.4 I I é L L
3 ]
0.2
air [ LAY AYTTAME
O O O WO O SISO IS RS TN BRSNS BN TN BN RN
0'\9%\, Q\Z\"\\ 0'\',”\"\, &,\,& @}%«, 0";& 0051' Qu'\:\’x 0@5\’ é’é\/ 06'1?;\’ S§° 0619 Q‘\‘/g) Q»';\ Q*\'};’ &,\y Q’i"% Qﬂ;'\'b‘ Q@% 0&\'\' Qb'f" 0@00’ Q%"?J &° QG'Q
W agHERB2010 M agFUNG2010 M agINSE2010 WagHERB2010 MagFUNG2010 M agINSE2010
South Monterey 2010 -- Ag use San Louis Obispo 2010 -- Ag use
4
s < >
E E 3
g - g 25
ga %‘ 2
[=]
s fue
3 g 1
21 L =
T | | |
o LL_ o Llbiehkim | N N N A N T 1Y e
m— —
SIS RS I IR S BN SR ISEIFN S IERN BN BRSNS NN BN BRI A TN AR
0,\9"’ 0“'\”\ > 0""\’“ 00% c”?’b‘ Q"’q' o"‘\\’ 0‘;@ 0"’& 0";& 0@ 0@, Q'\'& o\"\/’\ Q'\?’\/ &,\y Qr{’{b o”;\? Q‘{’L% Q""\"\/ Q‘Qﬁo Q"Qq Q”q?) ngb 0@0
B agHERB2010 MagFUNG2010 M agINSE2010 M agHERB2010 MagFUNG2010 M agINSE2010

a2 Udud



Timeline

South

n=30 POCIS
SEDIMENT
CHEM
ECO
SURVEY

North QW .-----

n= 58 POCIS
SEDIMENT
CHEM

ECO
SURVEY

ZUSGS




Peter Van Metre http://txpub.usgs.gov/RSOA/
cvanmet@usqgs.gov http://water.usgs.qgov/nawqga/
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