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NRSA/MSQA study (2013-14)

Goal: Evaluate multiple stressors on biological
communities in the Temperate Plains (Cornbelt)

 National Rivers and Streams Assessment (NRSA):
e Large sample size

e Random

ne chemical sample

ream Quality Assessment (MSQA):
le size

Ize gradient

r analysis
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Overview of the NRSA and MSQA studies

NRSA Study
(2000 sites)

, NRSA Study - 2013-14
NRSA Temperate Plains L. .
region (215 sites) - 2000 probabilistic sites
- ecology and habitat
- 1 water chemistry sample
NRSA MSQA region - Sampling by states
L1 stigs) or contractors)

MSQA Study |
(100 sites)
NAWOQA Fixed Stations and
other RSQA

USEPA - USGS Collaboratio



Overview of MSQA study - 2013

MSQA
(100 sites)

Types of Targeted sites in the MSQA (50 sites)

e Urban (12 sites)
e Reference (21 sites)
e Other — (17 sites)
 NAWQA Trend sites (3 sites)
 Long-term, on-going sites (14 sites)
 MRBI, NSQI, state trend sites, RSQA

MSQA Site Selection



Overview of MSQA study - 2013

MSQA
(100 sites)

Types of sampling sites in the MSQA

*Typical — all 100 sites

* NRSA Mercury sites — 71 sites
ntensive — 27 sites

Pankow sites — 7-10 sites

MSQA Site Selection



Typical Sampling Sites (100 sites)

* 12 samples (May through July)

e EWI samples from teflon churn: pesticides (SH2437),
nutrients, chloride/sulfate, suspended sediment,
Immmunoassay: estradiol, glyphosate,

monthly: seston CHLa

s (CERC)

emistry sample
mplers (POCIS) — pesticides
ice (SPMD) — PAH'’s

< USGS



Typical Sampling Sites (100 sites) cont.

 Bed sediment - (July 22 through August 9)

e collected during ecological sampling

e 1 time per site

e current use pesticides, major and trace elements

iIcal sampling — (July 22 through August 9)
NRSA crews
Ingle day



Typical Sampling Sites (100 sites) cont.

e Streamflow/ water levels (34 gages/ 66 ungaged)
 Tape down from benchmark
e Transducers

e Discharge at least 4 times, range of flows




Intensive Sampling Sites (27 sites)

e Reason for this component:
e Evaluate the occurrence of additional stressors in
water and bed sediments

» Additional Sampling:

 Done at high ag (12), urban (12), and reference (3) sites
ter: From teflon churn (6 total)

ones (whole)

te (KS Org Lab)

itional analyses - original sample




Agricultural Intensity Gradient

Agricultural intensity index (Aii)
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NRSA sites vs gradient
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MSQA Sampling Sites as of 4/22/13

Explanation

> D> » b

Reference
Urban
Other
Random

Explanation S'LV\

A Urban

A Reference
A Other

A Random




MSQA Sites by State

Region V Total (Ran, Int) Region VII Total (Ran,Int)
* [llinois: 19 (12, 2) * Jowa: 16 (9,2)
* Indiana: 15 (7,4) ¢ Kansas: 3 (1,1)
® Michigan: (0) ® Missouri: 14 (7,4)
-~ ® Minnesota: 8 (3,2) *® Nebraska: 8 (4,3)
Ohio: 7 (3,3) Other Regions
isconsin: 6 (2,4) * Kentucky: 3 (2,0)
* South Dakota: 1(1,0)
Urban Sites (12-14):

Chicago, Cincinnati/Dayton,
Indianapolis, Kansas City,
Milwaukee, Omaha

ZUSGS USGS-USEPA Collaboration’
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All 100sites
Water tox on every second visit Holiday Holiday
Date 6-May | 13May | 20-May | 27-May | 3-un |10-Jun|17-Jun|24-un| Lul | 8Jul | 15ul| 22-Jul | 29-ul | 5-Aug |12-Aug
Week fofsites| 1 2 3 4 5 [ 6| 7T 8] 9 0 || n B w5
Water Chem typical 100 _ 4 4 - 8 8
Water Chem intensive 2l 1 ) ) 3 4 4 5 b
Water Chem Hg /1 1 ) ) 3 4 4 5 b
Water toxicity 10 1 ] 3 4 5 b
Pankow I 1 2 3 4 56| 7T 8] 9 0 || n B | u
CHLa seston 100 1 ) 3
POCISBSPMD 100
Sediment Chem 100 :
Sediment Tox 100 *
Eco Survey 100
*onlyif eco not done, balance with early stops where eco done early
ample elther wee 8 combined boxe ater to s




Potential Outcomes
« USGS Structural Equation Modeling

Central Region Croplandin
Agricultural Watershed
Streams

Shows which

variables most

i nﬂ u e n Ce Dissolved Chemicals

i nstream EXPLANATION (Dissalved inorganic nitrogen)
concentrations - SR S

suspended sediment]

and biological

- . Latent variable - most significant
communities
| Latent variable - less significant

— Positiverelation (width of the arrow indicates statistical significance) Invertebrate

—p Negative relation width of the arrow indicates statistical significance) Community
Qualiy

ZUSGS Ecological Modeling]



Potential Outcomes cont.
» USGS Multiple Regression Modeling

Relative influence of environmental factors affecting biological condition of invertebrates (O/E scores)

WESTERN REGION STREAMS CENTRAL REGION STREAMS

Columbia Plateau Central Nebraska

Instream cover 2 Instream cover
r =0.54

Shows which
variables most

Influence
biological
communities

Stream depth

Total phosphorus Suspended sediment]

Total nitrogen Streamflow

Relative influence (percent)

Snake Rlver White-Miami
Instream cover Instream cover

80
Canopy closure

60 Canopy closure

40 Stream depth Fine substrate

Fine substrate

20
Streamflow

0 Total phosphorus

Environmental factors assessed
Nutrients, streamflow, fine substrate, suspended sediment, canopy closure, stream depth, and instream cover

USGS Ecological Modeling™

)

&



Ecological modeling cont.

« USEPA Relative Risk Assessment

Relative Risk
Periphyton MMI

Attributable Risk

Extent of Stressor Periphyton MMI

National
{Lower 48)

Shows

regionally e
which factors N
are most
related to poor [
biological

condition in
treams 0 20 40 60 80 1001 2 3 4 5 0 20 40 60 80 100

Percent of Length Relative Risk Factor Percent of Length
In Poor Condition
I F = Total Phosphorus 0 S5 = Excess Sedimentation
I N = Total Nitrogen I |-5FH = InStream Fish Habitat
I RVC = Riparian Viegetation Cover Il Sal = Salinity
= E— I RD = Riparan Disturbance I Acid = Acidification

ZUSGS Ecological Modeling’




Amphibian/Fish Study (8 sites)

e Reason for this component:
e Evaluate endocrine disruption from stressors in two
species (leopard frog/fathead minnow) by placing caged
live specimen in streams

itional Sampling:
8 sites In northern Missouri
e by CERC staff




Pankow Sampling Sites (7-10 sites)

e Reason for this component:
e (1) Evaluate the temporal occurrence of pesticides
using a new micro- autosampler (7 sites)
e (2) Assess water toxicity at a subset of sites (10 sites)

ditional Sampling:

e at targeted high ag (3), urban (4)

sites: (12 total samples)

les (USEPA OPP)

s (USGS NWQL)

ole (6 total samples) (CERC)




Initial Results....very Initial

* Remarkably high sl St i it Concenations by Sate
concentrations in
|A and MN
Drought to _ ot
flooding o
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Some reference
sites not suitable
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Information and Contacts

NAWQA - USGS

/lwater.usgs.gov/nawqga

USEPA
a.gov/type/rsl/monitoring/riverssurvey/index.cfm

et@usgs.gov



NRSA Hg Sampling Sites (71 sites)

e Reason for this component:
e Evaluate the occurrence of Hg in water and fish tissues
 Relative methylation efficiency in these streams

e Additional Sampling:

 Done at random sites (50) and reference sites (21)
Samples collected every other time (6 total)

rab samples (whole)

| Hg and Total Hg

cted every other time (6 total)

Ing (done by NRSA)

at target species (100 sites)

< USGS



Nutrient processing (6 sites)

e Reason for this component:
 Assess the ablility to use continuous monitors, algal
biomass, and hyporheic water samples to understand
nutrient processing in streams along a nutrient gradient

» Additional Sampling (Mark Munn- lead):

* Done at 6 sites in IA, IL, IN

o All work done by RSQA/IWS staff — RSQA pilot project
tinuous monitoring

H, DO, SC, temp, turbidity, FDOM

CHLa

rbon samples from hyporheic zone

ZUSGS MSQA Special Studies




Sediment and Geomorphic Structure (15 sites)

e Reason for this component:
 Determine how sediment and the geomorphic structure
of channels may impact ecosystem health

« Additional Sampling (Allen Gellis - lead):

e \Work done primarily by RSQA staff: RSQA pilot project
ysis of fine-grained sediment,
Ing channel morphology and channel

Iment loads and concentrations

Zuses \ISQA Special StdESHN



Data Management

« PCFF

e Training: Week of April 11 or 12, Susan Hartley
laptops/platforms

thermistors

utrient processing study



What is the NRSA?

The NRSA 2013 /14 is a statistical assessment of the
condition of our Nation’s rivers and streams and is
designed to:

Assess the condition of the Nation’s rivers and streams;
ssess the extent and impact of major stressors;

e changes in condition from the 2008/09 NRSA

tate and Tribal capacity for monitoring
and promote collaboration across

< USGS



NRSA Sampling Design

Probability-based site selection.

Randomized design allows data to be applied to the larger
target population.

Sites were chosen from a subset of the National
Hydrography Dataset (NHD) Plus.

Sites are distributed among six categories and are spatially
distributed across the lower 48 states and nine aggregated

ernik Level 3 ecoregions.
A 2008-2009 resample 1-4t" Strahler order sites.
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