= We will hold the monthly STORET User call on Thursday December
18, 2014 at 12 noon Eastern using:

= Call number 866-299-3188, access 202-566-0399#

= Please remember send an email to storet@epa.gov to indicate that you are on
the call.

= Webinar link:
= Happy holidays from the STORET Team.
= Agenda

1. New STORET Data Discovery and Assessment Tools
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https://epa.connectsolutions.com/storetusercall/
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Exploration of STORET Data
Discovery and Analytical Tools

STORET User Call
December 18, 2014

Charles Kovatch, USEPA
Amy Wesley-Snider, RTI

3040 Cornwallis Road Research Triangle Park, North Carolina, USA 27709

((ED ST4
o r“'\ro
n 7,
F4 5
< ° i
AN
% <
% s
Vr, T
4L proTE

NNNNNNNNNNNNN



i "E:::::::::-:'::::::::i_:

Presentation Outline

= Overview
= What is driving this effort?

Data Discovery

Data Analytical Tools

= Discussion and Feedback

Next Steps
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= Water data submission to
STORET

= Use of the Water Quality Portal

= Activities associated with the use
of R tools

= Planning to increase Portal
outreach and develop analytical
tools

www.rti.org



Data Discovery
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= STORET

= Warehouse
= Web Sercvices

= User Tools
= Water Quality Portal

= Query
= Tools built with R ( )
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http://ofmpub.epa.gov/storpubl/dw_pages.querycriteria
http://www.epa.gov/storet/web_services.html
http://www.epa.gov/storet/otherapps.html
http://www.waterqualitydata.us/
https://github.com/USGS-R

Assessment Tools




utomated Assessment Tools

STORET Trends Analysis

Clean Water Act (CWA) Reporting
National Level Screening
Exploratory Data Analysis (EDA)
Biological Risk

o 0~ w N F

Additional Functions
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ET Trends Analysis Tool

= Goal: Provide users with the ability to
statistically identify trends in STORET Data.

= Pilot was run on a static copy of the STORET
database.

= Conducted a Seasonal Kendall Trend analysis for
22 characteristic types at all STORET stations.

= Utilized open source “R” for this analysis.
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£t ¥l& STORET Trends

Trends for Rivers/Streams
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= Stations that did not have an adequate period of records to
support a trends analysis were removed.

= Created a script to filter for stations having a time series with at least four
measurements collected periodically for at least five years.

= A minimum of 20 measurements was determined to

provide for the investigation of serial correlation (Yue and
Wang, 2004)

= Produced trend plots and scores for each parameter.
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Tolal Suspended Solids (my)

Station SP-64 (MWRD) Colorado

Score‘= 552 , Var(Score) = 8000.667
Trend Plot for pH produced by the tau = 0.313, 2-sided pvalue =6.7735e-10 - : -
STORET Trends Analysis Tool ot W N
e A —— Trend Plot for TSS produced by
N the STORET Trends Analysis Tool

INTERNATIONAL
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= Tool produced a Google KML map interface for examining national
characteristic trends

Users can use interface to visualize the trend nationally or drill in on a
specific station of interest.

1INPSWRD-SHEN_SWAS_WORZ

11NPSWRD-SHEN_SWAS_WOR2

STORET Trends Analysis Tool, N

www.rti.org



= Compare STORET/NWQ Portal data to a value (e.g., a
WQS) for a parameter of interest.

= Tailored to state-specific needs: waterbody-specific water
guality criteria and standards.

= Screening exceedances could be flagged, and samples
with results of concern could be highlighted to steer a user
to particular areas that may have water quality problems.
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Little Creek (West Side): NC27-86-2-4
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STORET Station - 16410000, Dissolved Oxgen

VAAAL

Water Quality Standard for
Fresh Water Aguatic Life:
Not less than 5.0 mg/L
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. National Level Screening

= Under CWA 304(a) EPA has established National
Criteria to provide guidance for states/tribes to use
In adopting Water Quality Standards.

= Create a tool to assist In screening against the
national recommended water quality criteria.

= Example: Identify all observations of nitrogen/
phosphorus that exceed the ecoregional nutrient
criteria.
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National Level Screening Cont.

u E PA D eve I O p e d [Table 3e. Reference conditions for level ITI ecoregion 55.

Ecoregional Criteria for e =
Total Phosphorus, Total [ [ [ [t
Nitrogen, Chlorophyll @  [eees o o | o
and Water Clarity. — e T T s

* For this example e PR e R
Ecoregion VI, #55 Ty 0 NENE 2=
Eastern Corn Belt F— R e
Plains was used. S —— S E—— - —
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‘National Level Screening Cont.

= For this ecoregion there are over 12,000 stations

= Screening Tool would allow user to:
= Define parameter,

= Define date range,

= Select statistics for data (e.g. number of samples that
exceed the reference conditions for parameter)

= Screening tool would return results in user defined
format (.xls, .csv, etc..)
g_ge\‘“’&r@.%
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. EXploratory Data Analysis

= Exploratory data analysis (EDA)
= Help identify degrading waters that may need additional protection.

= Highlight improving waters showing progress towards restoration.

= EDA tools can be used to:
= Examine parameter trends over time.
= |dentify relationships between parameters and other variables.
= Estimate the probability of threshold exceedances.

= Characterize central tendency (mean, median) and variability of
parameter values.

= Compare outputs described above by: station, watershed, county,
eco-region, sample month, season, etc.

= Tool outputs can be graphical and/or tabular
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Chlorophyll a (ug/L)

Chlorophyll a
Station ID NEU0171B

== 3-month moving average

2011 2012 2013

Sample Date

ratory Data Analysis- Time Series Data

Time series data;:

|dentify potential trends
over time relative to WQ
criteria or other
thresholds.

Add moving average to
help clarify trends
obscured by noisy (high
variability) data.

www.rti.org
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) dratory Data Analysis- Scatterplots/Trend lines

Relationship between DO and Water Temperature
Station ID J6410000

[N SR | Scatterplots with trend lines:

T = ldentify the direction, shape,

N ’ and strength of relationships
between variables

= Estimate and display
prediction intervals.

DO (mg/l)

Water Temperature (C)
FRTI
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Boxplots

Seasonal Trends in Dissolved Oxygen
Station ID J6410000

B [— I Boxplots:

10 D D [j T = Show median values,

D D D Inner quartile range

- (25™ to 75" percentile),

i D ] outer quartiles and
. D H H outliers.
—

D.O. (mg/l)

| Narative Griteria = ldentify potential spatial
i or temporal trends.

1 2 3 4 5 6 7 8 9 10 11 12

Sample Month ERTI
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tory Data Analysis— Density

Estimates

Log Phosphorus as P Comparison by HUC

Density plots:
0.6- \ DISplay central tendenCy

(mean or median) and spread
(variability) of parameter.
Compare different spatial or

HUC

%3020104 temporal units (i.e., is one

e HUC more likely to
experience an exceedance?).

02- |dentify skewed distributions

(i.e., higher probability of
extreme values).

B N Log I;’zhosphorus (_r1ngfl) i 1 ERTI
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5. Biological Risk

= Develop a tool to calculate relative and Attributable
Risk for the NARS data set.

= Relative risk: examines the relationship between a
stressor and the response in a measure of biological
condition.

= Attributable risk: builds on relative risk by looking at the
likelihood that poor biological condition will exist when
stressor levels are rated poor, and at the extent to which
those poor conditions exist in the assessed region.
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5. Biological Risk

s Relative Risk to
Relative Extent ,fias Biological Condition Attributable Risk

Lakeshore Habitat |- 17,807

Physical Habitat Complexity 16,033

Shallow Water Habitat 8,880

National Total Nitrogen 9,487

(49, 546) Total Phosphorus 9,006

Lakeshore Disturbance 8,364

Turbidity %060

Dissolved Oxygen 632

Lakeshore Habitat | 9,547

Physical Habitat Complexity 8,386

Natu ral Shallow Wat'er Hahﬂat ?;i:

( 29’ 3 0 8) ; Total Nitrogen 4,955
otal Phosphorus '

Lakeshoere Disturbance 3,490

Turbidity 1,148

Dissolved Oxygen 153

Lakeshore Habitat | 8,280

Physical Habitat Complexity 7.667

Man-Made Sshallow Water Habitat 4,954

(20’ 233) Total Nitrogen | :;:;‘
Total Phosphorus v

Lakeshore Disturbance 4,874

Turbidity 1,952

Dissolved Oxygen 480

I T T T

0 20 40 60 80 100 8 0 20 40 60 80 100

Percentage of Lakes Rated Relative Risk Percentage of Lakes
Poor for Each Stressor

Relative extent, relative risk and attributable risk has been used to assess the condition of
the nation’s lakes (US EPA, 2009) ERTI

INTERNATIONAL

(VED STq
o &

.
ko)
z
w
o
<
2
S

a “\“ou MN__?

¥y, A
4L PRO"EO



6. Additional Functions

= Upstream/downstream summarization: Select a pour point and
summarize data upstream. Or once a station is selected, select any
other stations with same parameter downstream for X km. Results
could be plotted on the same graph(s) for comparison.

= NHDPIlus Catchments: Report out the NHDPIlus catchments
associated with monitoring stations.

= Ecoflows Calculation: STORET contains biological and habitat data
that could be useful for site-specific or cross-sectional ecological flow
analysis. (Note: RTI has demonstrated the potential for such cross-
sectional analyses using data from North Carolina)
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Summary

v A range of discovery and analytical tools could be
developed to access the wealth of data within the
STORET and the Water Quality Portal.

v Make it easier to compile relevant information for state
users and decision makers.

v" Increase the value of water monitoring data.

v~ Utilize Open Source software for development:
v" Reduces or eliminates software costs.

v" Allows for easier code sharing and customization

(TED ST4

o r“'\r.
n 7,
- Q
: 0 g
% <
% s
Y, &

4L PRO‘?’

NNNNNNNNNNNNN

www.rti.org



Discussion

= What data discovery tools would you find the
most helpful?

= What data analysis tools would you find the
most helpful?
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Next Steps

= Compile list of requirements gathering ideas
= |dentify the first tool(s) to develop
= Launch tool(s) in 2015
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