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Study Area & Project Background: Equus Beds Aquifer ASR




Study Area & Project Background: Previous Study Highlights

Little Arkansas River
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Equus Beds aquifer ASR schematic (Ziegler and others, 2010).
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Current Study Efforts: Purpose & Objectives
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Little Arkansas River & ASR Phase Il intake
structure near Upstream ASR site.

Quantify and characterize Little
Arkansas River water quality

Develop additional surrogate
relations for water-quality
constituents of interest

Compute continuous
concentrations & loads for
water-quality constituents of
interest

Compare computed water-
quality concentrations to
relevant criteria

Evaluate long-term water-
quality trends
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= Agricultural land use

= TMDLs
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Location of study sites, watersheds, and land use.



https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=07143672
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=375350097262800
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=07144100

Data Collection: Little Arkansas River, 1995-2021

= Continuous streamflow (since 1993) &USGS

science for a changing world

Prepared in cooperation with the city of Wichita, Kansas

= Continuous water quality (since 1998)

Protocols for Collection of Streamflow, Water-Quality,
Streambed-Sediment, Periphyton, Macromvertebrate;

Water temperature Fish, and Habitat Data to Describe Stream Quality for the

pH Hydrobiological Monitoring Program, Equus Beds Aquiter
Storage and Recovery Program, City of Wichita, Kansas

Specific conductance
Dissolved oxygen
Turbidity

fDOM

Nitrate plus nitrite

= Discrete water quality (since 1995)

Primary ions
Nutrient & carbon species
Sediment

Pesticides Open-File Feport 201721055 &

= Data available at the USGS National 13 Doarmentf o
Water Information System (NWIS)
database: waterdata.usgs.qgov/nwis

% USGS Wuichire

N’



https://pubs.er.usgs.gov/publication/ofr20121055
waterdata.usgs.gov/nwis

Data Analysis: Little Arkansas River
Surrogate Models

= Relation between continuous & discrete data

= Data available at National Real-Time Water Quality

https://nrtwq.usqgs.qov/ks/

= Stone & Klager (2022)

lons

Nutrients & carbon
Sediment

Bacteria

= New & updated models

Bromide
Atrazine

= Long-term computed concentrations & loads
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In-situ water quahtymomtor & sampling.
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https://nrtwq.usgs.gov/ks/

Data Analysis: Little Arkansas River Trends, 1995-2021

= EGRET (Exploration & Graphics of RivEr Trends)

= WRTDS (Weighted Regressions on Time,
Discharge, & Season)

= WBT (WRTDS Bootstrap Test; Hirsch and others,

2015)

Assigns trend likelihood & descriptors:

Trend Upward trend Downward trend

probability descriptors descriptors
2 0.95 and =1.0 Highly likely Highly unlikely
20.90 and <0.95  Very likely Very unlikely
20.66 and <0.90 Likely Unlikely
>0.33and <0.66  About as likely as not  About as likely as not
>0.1 and <0.33 Unlikely Likely
>0.05 and <0.1 Very unlikely Very likely
20 and <0.05 Highly unlikely Highly likely
Hirsch & others (2015)
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User Guide to Exploration and Graphics for RivEr Trends
(EGRET) and dataRetrieval: R Packages for Hydrologic Data

Chapter 10 of
Section A, Statistical Analysis
Book 4, Hydrologic Analysis and Interpretation

Techniques and Methods 4-A10
Version 2.0, February 2015

1.5, Department of the Interior
1.5, Geological Survey

Hirsch & De Cicco (2015)
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Results: Little Arkansas River Continuous
Streamflow (1995-2021) & Nitrate (2012-2021)
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Results: Little Arkansas River
Continuously Computed lons 1998-2021
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Results: Little Arkansas River Continuously Computed
Nutrients, Bacteria, & Arsenic 1998-2021

—
o

Total phosphorus (mg/L)

Total organic nitrogen (mg/L)

EPA Lvl 11l ecoregion 27 guideline

o
[=]

Hwy 50
=——— Sedgwick
100,000 25
10,000 20
-
KDHE PCG (Nov-Mar) & SCG ==
E R =
g 1,000 =2 13
e
_ e e e e e e e e e (& ]
- KDHE PCG (Apr-Oct) = National PDWR
~— 100} o 10
= (7]
3 >
Qo
wji 10} 5
1 'l 'l 'l 'l 'l 'l 'l 'l 'l 0 'l 'l 'l 'l 'l 'l 'l 'l 'l
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Exceedance frequency (%) jﬁ,
! USGS This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition that neither the U.S. l“ ﬁ]y| v[ H ”ﬂ
E Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information. This information is not for distribution. ~ =~=



Results: Little Arkansas River Continuously Computed Bromide

The data used to produce this plot are provisional and have not been reviewed or edited. They may be
subject to change.
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Results: Little Arkansas River
Continuously Computed Atrazine

The data used to produce this plot are provisional and have not been reviewed or edited. They may be subject to change.

Computed instantaneous atrazine concentration in Little Arkansas River near Sedgwick, KS
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Results: Little Arkansas River Suspended Sediment Concentration Load
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Results: Little Arkansas River (Sedgwick) Long-Term Trends

140 T T T T T

wl | Chloride:
_ g | Frequency that flow-normalized concentration is
_ trending down in bootstrap replicates: 0.98
g . | downward trend highly likely
s ] 1995 flow-normalized: 106 mg/L
“r ] 2021 flow-normalized: 61 mg/L
2 ] Trend magnitude: 43% decrease
s, 1 Bromide:

{ Frequency that flow-normalized concentration is
trending down in bootstrap replicates: 0.77

downward trend likely

1995 flow-normalized: 0.38 mg/L
2021 flow-normalized: 0.20 mg/L
Trend magnitude: 45% decrease

Bromide (mg/L)
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Results: Little Arkansas River (Sedgwick) Long-Term Trends

Nitrate:

= | | Frequency that flow-normalized concentration is
8 { trending down in bootstrap replicates: 0.82
‘E}' downward trend likely
- 1 1995 flow-normalized: 1.6 mg/L

S| 2021 flow-normalized: 0.74 mg/L

| R Trend magnitude: 52% decrease

07 { Total Phosphorus:
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o1 | 1  Trend magnitude: 20% decrease
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Results: Little Arkansas River (Sedgwick) Long-Term Trends

| Total organic carbon:
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" oap T Trend magnitude: 7% decrease
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Results: Little Arkansas River (Sedgwick) Long-Term Trends
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Atrazine:

Frequency that flow-normalized concentration is
trending down in bootstrap replicates: 0.72

downward trend is likely

1995 flow-normalized: 1.7 mg/L
2021 flow-normalized: 1.5 mg/L
Trend magnitude: 13% decrease

Seasonality

Trend exploration with seawaveQ

Ryberg and York (2020)
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National Water Quality Program

seawaveQ—An R Package Providing a Model and Utilities

for Analyzing Trends in Chemical Concentrations in Streams
with a Seasonal Wave (seawave) and Adjustment for
Streamflow (Q) and Other Ancillary Variables, Version 2.0.0

use of the information. This information is not for distribution.
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USGS National Water Quality Network: nrtwq.usgs.qgov/nwqn

USGS Home
Contact USGS
Search USGS

Tracking Water Quality in U.S. Streams and Rivers
USGS National Water Quality Network Data, Water-Quality Loads, and Trends

The USGS National Water Quality Network (NWQN) consists of 110 stream and river sites with long-term, consistent information on streamflow and water-quality conditions. Data are
collected to assess the status and trends of water-quality conditions at large inland and coastal river sites, as well as in small streams indicative of urban. agricultural, and reference
conditions. These data can be useful to local, regional, or national-scale studies related to multiple topics, including drinking water-quality, chemical fate and transport, and harmful algal
blooms. In addition to site-specific information provided through the map below or the NWQN site list, additional pages are provided that display maps of water-quality trends at a
nafional scale, quantify water-quality loading to the Gulf of Mexico in support of goals of the Mississippi River/Gulf of Mexico Hypoxia Task Fc and display tren nv quality in
the Delaware River 1. This website provides details on NWQN operations, access to data collected at NWQN sites, and graphs that display how water-quality conditions are
changing through time. In addition to the 110 sites funded through the NWQN, this webpage also hosts information on water-quality conditions at 36 sites with sufficient data operated
by USGS Water Science Centers through Cooperative Matching Funds. More infoermation on network objectives, data collection and reporting methods, and sites can be accessed via
links below. Input on NWQN site, data, and on how data are presented on this Web site helps us improve NWQN operations and data presentation. Please take a few minutes fo
information on how you are using NWQN data and suggestions for improving the network and Web site

Network information Hover on a circle ar n the site name to get site-specific information

hly nutrient

Zone (Preliminary Estimates)

ality trends in the Delawa
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nrtwq.usgs.gov/nwqn

Preliminary Conclusions: Little Arkansas River Long-Term Data Collection, 1995-2021

= Specific conductance best predicted primary ions,
including chloride & bromide

= Turbidity best predicted unfiltered nutrients, carbon,
sediment, & pesticides

= Chloride, bromide, nitrate, total phosphorus, & atrazine
concentrations had downward trends

= Total organic carbon concentrations had an upward
trend

= Sediment concentrations exhibited no trend

Mandy Stone = Continuous monitoring measures changing conditions
mstone@usgs.gov over time & provides critical information
Brian Klager = Future research efforts include analysis for pesticide
bklager@usgs.gov trends & during targeted flow conditions to assess
https://www.usgs.gov/centers/ drivers
kswsc/science
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