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Sampling
\Water (~426 parameters)

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 (~327 parameters)

o Chemistry: metals, PAHs, 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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Focused Studies

Continuous nitrate monitoring

Daily pesticide auto sampling

Suspended and bed sediment sourcing
Harmful Algal Blooms — microcystins
Mercury and mercury isotopes in fish

Urban sources of metals, PAHS, and sediment




Midwest Stream Quality Assessment
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Record high nitrate in IA and MN in 2013
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Nitrate and dry-year wet-year cycles

Discharge, in Cubic Feet per Second

South Fork lowa River NE of New Providence, IA (05451210)
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Dissolved pesticides in water
227 pesticide cmpds analyzed by LC-MS/MS
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South Fork Iowa River near Providence, IA, 2013:
16-38 compounds per sample (MEDIAN:=25) = USGS
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Herbicides

ET (D)
Atrazine
Metolachlor
Metolachlor SA (D)
CAAT (D)

CIAT (D)

OIAT (D)
Dechlorometolachlor (D)
Hydroxymetolachlor (D)
Acetochlor SA (D)
CEAT (D)
tochlor OA (D)

Hydroxyacetoch
Dimethenamid
Propazine

Metolachlor OA (D)
Hydroxysimazine (D)
Sulfentrazone

2,4-D

Imazethapyr

Prometon

Desamino metribuzin (D)
Simazine

OEAT (D)

Flumetsulam

Acetochlor SAA (D)
Diketonitrile-isoxaflutole (D)
Glyphosate

Bentazon
Chlorimuron-ethyl
Dimethenamid SA (D)
Acetochlor 2nd amide (D)
Ametryn

Diuron

DCPMU (D)

Isoxaflutole RPA 203328 (D)
Metribuzin

Alachlor OA (D)

Alachlor sulfonic acid (D)
Hydroxyalachlor (D)
Bromacil
Sulfometuron-methyl
Triclopyr

Tebuthiuron

Insecticides
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Fipronil

Fiprafil sulfone (D)
Tebupirimfos

T¢rbufos sulfoxide (D)
Fipronil amide (D)

Carbaryl

Diazinon

Piperonyl butoxide

Fipronil sulfide (D)
Desulfinylfipronil (D)
2-i-Pr-6-Me-%:pyrimidinol (D)
Acephate

Desulfinylfipronil arvde (D)
Dichlorvos (D]
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Fungicides

Azoxystrobin ]
TH-124Triazole (D) I e——t
Metalaxyl e——
Pyraclostrobin S
Trifloxystrobin —E——
Propiconzaele™ e
Fehuconazole
Metconazole e
Carbendazim (D) =
4-Hydngxychlorothalonil (D) F
Mydobutanil f
2-Aminobenzifidazole (D)
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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 similar

Atrazine
Metolachlor
Prometon
Acetochlor
Dimethenamid
Propazine
Simazine
Ametryn
Sulfentrazone
Tebuthiuron
24-D
Prometryn
Bentazon
Diuron
Bromacil
Metribuzin
Chlorimuron-ethyl
Triclopyr
Alachlor
Imazethapyr

Deethylatrazine
Hydroxymetolachlor
2-Hydroxyatrazine
Deisopropylatrazine
Dechlorometolachlor
Deisopropyl prometryn
Hydroxyacetochlor

2-Hydroxy-4-...

Hydroxyalachlor

2-chloro-N-(2-ethyl-6-...

Metribuzin DA
Metolachlor OA
Acetochlor OA
Hydroxysimazine
Acetochlor SAA

N-(3 4-Dichlorophenyl)-N-...

Alachlor OA

Diketonitrile isoxaflutole
Alachlor SA
Dimethenamid SA

Herbicides

80

Imidacloprid

Methoxyfenozide

Fipronil
Flubendiamide
Propoxur
Carbaryl
Diazinon
Tebupirimfos
Malathion
Dimethoate
Carbofuran
Tebufenozide
Methomyl
Chlorpyrifos

Fipronil sulfone
Desulfinylfipronil
Fipronil sulfide

Fipronil amide
cis-Cyhalothric acid
Terbufos sulfoxide
Fipronil sulfonate
Desulfinylfipronil amide
Tebupirimfos oxon
3-Phenoxybenzoic acid
Terbufos sulfone
Dechlorofipronil
Terbufos oxon sulfoxide
Malaoxon

O POCIS detection frequency

Insecticides
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Insecticide degradates
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Azoxystrobin
Metalaxyl
Propiconazole
Metconazole
Tebuconazole
Trifloxystrobin
Myclobutanil
Tetraconazole
Pyraclostrobin
Fentin

4-Hydroxychlorothalonil
Carbendazim

Fungicides
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Fungicide degradates
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Southeastern Stream Quality Assessment
Urban gradient with CAFO and flow alteration sites

Land Cover
I Open water

" [ Urban

B Forest/Wetland

[ ] Scrub/Grass/Barren
5 [ | Pasture/Hay

7 Cultivated crops
Site Type
Urban

Agriculture

Hydro (Streamflow
{ altered by upstream
dam)
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icrocystin in
SESQA streams,
2014

Cargo ship
|

Lake Erie

Algae bloom

Ar A T

NASA image of Lake Erie bloom.

Loftin et al., 2016, ET&C
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USGS Pharmaceuticals
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Boosted Regression Tree Models: GIS

R%=0.86 (5 — 6 variables
Unpublished; BRT GIS Only

subject to revision
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Boosted Regression Tree Models: Env.All

R?=0.83 (6 — 7 variables)

Vi

deg
EPTR 0.72 0. : : 0.73

Wet Width 14
Med

R? 0.77 0.86 0.57 0.36 0.73 Ammonia 13

Embedded- 13

ness
R2 0.79 0.81 0.62 0.74 0.66 \Wet Width 13
Var
d84 11
Substrate
MMI R2 0.86 0.74 0.53 0.79 0.87 :
Velocity 11

> Unpublished;
<z subject to revision




BRT Partial Dependency Plots for MMI:

Env.All (R2=0.87
BRT Env.All

Observed MMI

I
30 40 50 60 70 80
Predicted MMI Unpublished;

subject to revision




How can we apply these

results to sites?

‘ Photos: Pete VanMetre USGS ° ° ® °

Q

Pyrethroid degradates (contam.)
Channel geometry (habitat)
Ammonia (nutrient)

Sgﬂ,bst(rteg_ (habitat)

Stressors

Unpublished;
subject to revision

MMI
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Applying stressor breakpoints to sites

And some of best.

# Above
WETWID_ pyrethroid_ Mean Upper
TSTAID Shortname VAR d84 deg sum Ammonia MMI |Threshold
T03241500 OH_Massies 0.375 167.1 0.00 0.022 86 0
T394340085524601 IN_Sugar 0.429 50.8 0.00 0.026 86 0
T401849087161401 IN_Pine 0.229 182.3 1.61 0.015 87 0
T390033085300301 IN_Otterl 0.425 45.7 0.00 0.037 88 0
T03336645 IL_Mvermilion - 124.3 0.00 0.031 94 1
Some of the worst sites,
T05575550 IL_Clear 0071 10 635 0.028/"10 3
T06610765 NE_LPapillon 0459 16570 1025  0.107 10 2
T06610785 NE_Wpapillon 0.224. 0.7 2466 009 11 3
T410133082465301 OH_Honey 0100 01 = 2736 0212 15 4
Breakpoints low >0.40 >50 <1.0 <=0.02 <=36
medium 0.21-0.40 20-50 1.0-2.5 0.02-0.05 36-63

ZUSGS




Stressors tS;;"g% MMI

Stressors Site
:-: H: type MMI
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It might not be which stressor, but

how many
100
__ 80
=
s ¢
%5 60 3 % MMI class
= < Good
O O .
43 o <© Fair
£ 40 i 3 ¢ Poor
B L 2
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20 L 4
¢ &
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0
0 1 2 3 4

number of breakpoint exceedences

a2 USGS
2 Photos: Pete VanMetre USGS




Now Algae Models




Boosted Regression Tree Models:

Algal Metrics

Algae Metrics MSQA
n=98
R2 Vi
Pollution 0.85 Percent Fines 30
Tolerance 4 Temp Max 42 d 27
and 5 -- Less Scrapper Rich 17
Tolerant Depth Max 42 d 16
TP Med 42 d 10
High 0.80 TP Med 42 d 33
Phosphorus Rip Disturbance 20
Sulfon H conc 19
RO = Photo: Picturepest
Susp. Sediment 13
Highly 0.89 TP Med42d 24
Motile Velocity Avg. 23
d84 Substrate 19
% Susp Sed 42 d 19 Unpublished;
- USGS subject to revision

Temp Max 42 d 15



R2
0.85 Percent Fines

Temp Max 42 d
Scrapper Rich
Depth Max 42 d
TP Med 42 d

TP Med 42 d
Rip Disturbance

Sulfon H conc
Wet Width

Susp. Sediment

TP Med 42 d
Velocity Avg.
d84 Substrate
Susp Sed 42 d
Temp Max 42 d

Boosted Regression Tree Models:

Temp Max 42 d
Stream Flow
Susp. Sediment
Triazine Herb

Depth Avg.

TP Med 42 d
Plant PTI 8-14

Susp. Sediment
Triazine Herb

TP Med 42 d
Time Critical D
Susp. Sediment
Depth Avg.

o ‘-": ’M%’;

Unpublished;
subject to revision



Boosted Regression Tree Models:

R2
0.85

0.80

0.89

Percent Fines
Temp Max 42 d
Scrapper Rich
Depth Max 42 d
TP Med 42 d

TP Med 42 d
Rip Disturbance

Sulfon H conc
Wet Width

Susp. Sediment

TP Med 42 d
Velocity Avg.
d84 Substrate
Susp Sed 42 d
Temp Max 42 d

VI R2
30 0.93

33 0.86
20

19
15

13

24 0.96
23

19
19
15

Temp Max 42 d
Stream Flow
Susp. Sediment
Triazine Herb

Depth Avg.

TP Med 42 d
Plant PTI 8-14
Susp. Sediment

Triazine Herb

TP Med 42 d
Time Critical D
Susp. Sediment
Depth Avg.

VI
29

21
21
16
13

29
26

25
20

35
23
23
19

R2
0.80

0.73

0.89

Depth Max 42 d
Temp Max 42 d
Rip Canopy
Triazine Herb

Scrapper Rich

Depth Max 42 d
Fungicides

TP Med 42 d
Sel. Herbicides

Sediment Herb

Depth Max 42 d
Fungicides

Sel. Herbicides

Unpublished;

subject to revision

Vi
35

32
15
10

35
24

17
15

83



Summary

Both Algae and Invert metrics had models above R?
of 0.85 using instream stressor variables

Habitat (substrate and channel morph), Nutrients
and Contaminants were important variables in
both type of models

=/
"é USGS Photos: Society for Freshwater Sciences (left); Kurt Carpenter (right)



Summary

Breaking sites into two groups based on
substrate (percent fines) increased the
propensity for WQ and Contaminant
variables to become more important in
algal models

Photo: Society for Freshwater Sciences

>
rié USGS Photo: Picturepest
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cvanmet
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http://txpub.usgs.gov/RSQA/
http://water.usgs.qgov/nawqga/
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