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Quotes from the grant text:

Abstract:

This project will connect the Purdue

Flow and Load Duration Curve tool, which is a tool
used in constructing TMDLSs, to data from WQX.

This enhancement to an existing tool will allow users to
simultaneously consume USGS flow data, WQX water quality
data, EPA Waters web services (GIS data)...

The project meets strategic goals for EPA, and in particular for the
Exchange Network ...

Purdue University is an Equal Opportunity/Equal Access institution.
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Define some Terms:

STORET and WQX
http://www.epa.gov/storet/wqgx/

Water Quality Portal USGS/EPA/NWQMC
http://www.waterqualitydata.us/index.jsp

STEP-L
http://it.tetratech-ffx.com/steplweb/

LOADEST
http://water.usgs.gov/software/loadest/

versity is an Equal Opportunity/Equal Access institution
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The STORET Data Warehouse is EPA's repository of
the water quality monitoring data collected by water
resource management groups across the country.

These organizations, including states, tribes,
watershed groups, federal agencies, volunteer groups
and universities, submit data to the STORET
Warehouse in order to make their data publically
accessible.

Data can then be re-used for analysis. WQX is the
framework by which organizations submit data to the
Warehouse.

Purdue University is an Equal Opportunity/Equal Access institution
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What is WQX?

The Water Quality Exchange (WQX) is a new
framework that makes it easier for States, Tribes,
and others to submit and share water quality
monitoring data over the Internet.

States, Tribes and other organizations can submit
data directly to the publicly-accessible STORET
Data Warehouse using the WQX framework.

Several methods exist to have map-based query
access to this data.

Purdue University is an Equal Opportunity/Equal Access institution
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The Water Quality Portal (WQP) is a cooperative service sponsored by the United
States Geological Survey (USGS), the Environmental Protection Agency (EPA) and the
National Water Quality Monitoring Council (NWQMC) that integrates publicly available
water quality data from the USGS National Water Information System (NWIS) and the
EPA STOrage and RETrieval (STORET) Data Warehouse.

|2 Most Visited &2 Theller, GIS Specialist ;| Driftwatch - Home | _: HEM Tool | : MyCDX %, Compiling on Unix—...

NATIONAL WATER QUALITY MONITORING COUNCIL

Working Tog

Water Quality Portal

The Water Quality Portal (WQP) is a cooperative service sponsored by the United States Geological
Survey (USGS), the Environmental Protection Agency (EPA), and the National Water Quality
Monitoring Council (NWQMC).

HOW TO USE THE WQP

User Guide

Web Services Guide
FAQs

Upload Data

NATIONAL RESULTS COVERAGE

Water-quality data in your state.

ABOUT THE WQP

http://www.wéterqualitydata.us/index.jsp
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NATIONAL WATER QUALITY MONITORING COUNCIL

Working Together for Clean Water

Water Quality Portal

WQP Home

Diwnioad Data LOCATION Point location: ? Bounding box: ?
S A Country: US select Within: miles from: North:
User Guide . I ] . : =
Weob Services Guide State: select Lat: - Long: West: East:
FAQs County: select ~ mylocation South:
Upload Data
National Results Coverage  gyyg pARAMETERS SAMPLING PARAMETERS
About the WQP
What is the WQP? Site Type: select Sample Media: select
Contributing organizations Organization ID: select Characteristic Group: select
Contact us
Site ID: 2 Characteristics: select
HUC: 2 Parameter Code: (nwiIs ONLY) 2
Date range: from to (mm-dd-yyyy)
DOWNLOAD
Select database: 9 All databases ) USGS NWIS only ) EPA STORET only

Calart Aata- T E e S A [y W s e T i s T
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—
-
@ Water Quality Portal - Mozilla Firefox l =PRI X
File Edit View History Bockmarks Tools Help
P Water Quality Portal | + | — - =
€ u www waterqualitydata.us/portal jsp C -.'- Google Pl A |

[2) Most Visited &2 Theller, GIS Specialist |_| Driftwatch - Home || HEM Tool {_| MyCDX *, Compiling on Unix— ...

Water Quality Portal

»

WQFP Home - I - . di b .
Download Data LOCATION Point location: ? Bounding box: ?
Pl es st Country: US select Within: miles from: North:
User Guide ] : : . . . .
Web Services Guide State:  USIN select Lat: Long: West: East:
FAQs County: US:IN:157 select my location South:
Upload Data
National Results Coverage  gjTE pARAMETERS SAMPLING PARAMETERS
About the WQP
What is the WQP? Site Type: select Sample Media: Water select
ED”:"';UU”% organizations Organization ID: select Characteristic Group: Sediment select
onta us
Site ID: & Characteristics: select
HUC: ? Parameter Code: (nwIs oNLY) ? L
Date range: from to (mm-dd-yyyy)
DOWNLOAD
Select dataly @ All databases USGS NWIS My EPA STORET only
Select data: @ Sites only Sample results only
Download tabul: Download map data:
File format: File format:
Comma—separated KML (keyhaole Markup Language - this is available for
Tab-separated Sites only)

@ MS Excel (Excel 2003 and earlier versions have a limit
of 83,526 rows. If your download exceaeds this limit.only the

Show data on Google Maps Google Maps limits the
number of sites shown to 2 maximum of 1000. It will
also time out if the query is slow.

first 65,536 rows will open.)

DOWNLOAD

1
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\,’ United States Environmental Protection Agency
Advanced Search A-7 Index

LEARN THE ISSUES =~ SCIENCE & TECHNOLOGY ~LAWS & REGULATIONS =~ ABOUT EPA O

You are here: EPA Home » STEPL @ share
Home

‘s Welcome to STEPL and Region 5 Model

Sample Input Data

Models and
Documentation

Frequently Asked
Questions

Spreadsheet Tool for Estimating Pollutant Load (STEPL) employs

simple algorithms to calculate nutrient and sediment loads from
different land uses.

It calculates the load reductions that would result from the
Implementation of various best management practices (BMPs).

Hegion 2 Modael 1S an EXCel WOrkpook TNat provides a gross estumale of Sealment ana nutrient 10aa
' reductions from the implementation of agrlcultural and urban BMPs. The algnnthms for non-urban BMPs
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LOAD ESTimator (LOADEST) is a FORTRAN program
for estimating constituent loads in streams and rivers.

Given a time series of streamflow, additional data
variables, and constituent concentration, LOADEST
assists the user in developing a regression model for the
estimation of constituent load (calibration).

The formulated regression model then is used to
estimate loads over time .

Mean load estimates, standard errors, and 95 percent
confidence intervals are developed on a monthly and(or)
seasonal basis.

Purdue University is an Equal Opportunity/Equal Access instit

http://watér.usgs.gov/software/loadest/



Flow and Load Duration Curves

« Simple, quick, and statistical

approach

« Cumulative frequency of historic

data over a specified period
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2P Load Duration Curve .WIKT“ x QSTOIETIWQX

L C' (X pies//engineering.purdue.edu

Time Series Plot

Observed Flow = Observed Load
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Salt Creek near Greenview, IL

Flow Duration Curve
USGS Gage: 05582000
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Purdue University is an Equal Opportunity/Equal Access institution.




STEPL BMP Advisor Module for
Web-based LDC Tool

£ Load Duration Curve
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& Web-based LDC Tool

&« C | & hitps;//engineering.purdue.edu/~dc/2013/

w A
e : '
oo Web-based LOG Tool ‘ow To plot Load Duration
Curve (LDC), two data sets
- e Tl T odTIome are required.

-water quality
(WQ)

[Opt. 3. Upload Your File_____|
\—fIOW data.
~ Faamete Nirgi

-_—, Tzt Conquueltion” 05 [mgil =] \
L el ] \
- —y
- flow Data Table ~ b
\Format - ’ \
3 Caww Sneneded mow/dd iy, widdumy, yy-ron-dd yy-medf
le Coiumg®® Fiow in selected unit
Date low | ofs

\
\ This table is for WQ
data.

data.

\{ This table is for flow J
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How is WQ data prepared ? )

Format :

Water Quality Data Table

o Column | Date finnsemdd, moddannn, seddannn, mno-mem-dd nan-me-dj

o Column 20 Time in 24-houwr clock i)

o Column 30 Concentration in selected wait

e [ the datazet doesn't Aave Time' information wne anuy Date” and Concentration”

Date (Time)

Cloncentration | mgl

=

|Ctl|:-t. 1a. Ej /_{’

| Opt. 1b. Upload
| Opt. 2. USGS G

| Opt. 3. Upload ]

.

Option 5.

| Opt. 4. STORE]

~

Faramster MNams

“Copy and paste” your

owhn observed data from a
formatted spreadsheet.
Qe.g. Microsoft Excel)

Et Concentration :

/

De

A Option 1.

Use EPA MyWaters: \
Download the data from

EPA WQP, and load it into
LDC tool.

Option 2.

Find the location on LDC
Window to USGS Map,
which will access USGS WQ
and flow at once.

Option 3.
Upload your own
formatted CSV file.

Option 4.
Use EPA STORET Data
Warehouse

/
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<EPA

LEARN THE ISSUES  SCIENCE & TECHNOLOGY  LAWS & REGULATIONS  ABOUT EPA

WATERS covnct Ui isaare
You are hete 1) » WATERS « Ny WATERS Magper

My WATERS Mappet
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hemes 3uch a8 1 2-igR aateriheds, 15 ARtONl LEream Artairk LAoen &t the National Hydrography Detaset, and other mater -related map yers. MyWATIRS Mapper enablet you 10 Create cuttomized
maps at national and local scales

v
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J
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Other EPA Water Data

B szverawt Waters
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U STORET Water Mentneing Seatioms

The STORET [STO:age and AFTneval) Data Warshouss & 3

regcetary 100 smter Gualt, mesrdaning data STCAET algws state

snvrpamamal sgencies EFA and pther feders’ apercas

VAT RrEtes private CTRENA. end GENers T Iherw Thew iole

meontorag dete semomeily. 4 : \

Water Montonng

= @ "™ | user maps STORET Water
. Monitoring Data.

Download to local computer.
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Option 1. EPA WQ data —
" SEPA ..ot
A-Z Index
LEARN THE ISSUES _ SCIENCE & TECHNOLOGY _ LAS & REGULATIONS _ ABOUT EPA O
-y WATERS Magper
. cinownasy ,and otner M lyers. MYWATERS Mapper enabies you 1o creste customized
Water Quadlity Data Table : ——
3/ EPA MyWATERS Mapper v
Format -
o Column i: Date fyvyymmdd, mm/ddyyyy, m/dayyy, yyyy-mm-dd, yyyy-m-d] ) o3 '
l» Column 2: Time in 24-hour clock [himm] ¢ | .
WY, Water Monitoring Data [
I Colummn 3: Concentration in selected unit - = 1 » —
o Ifthe dataset doesn't have 'Time' information, use only Date’ and 'Concentration’ 2 o ~ AR X Other EPA Water Data &
N N 2. % 4 \ W pssessed Waters
Date  (Time)  Concentration |mg/l [~] (Opt_ 1a. EPA My WATERS Mapper 1\ Ew—r— A0
N / STOREY Water 4 J3s 4 STORET Water Monitoring Stations:
20000223 1300 0,015 S Sy - The STORET (STOrage and RETrieval) Data Warehouss Is 3 “
i — — rapository for water gualty monitoring data. STORET allows state 4 Hoevers o —
20000315 1310 <0.028 l Opt. 1b. Upload FileTom EPA l e o i et . L PV N e e i e
20000406 1240  0.026 | o e[| DO oo
= ‘Water Monitoring =cal u 5 G Preble e
20000419 1300 <0.024 Locations e 5 ‘
. 0% Trarsparsocy 100w |
1320 0.013 l Opt. 2. USGS Gage Location Tool l . Allovez
1410 0.021 EA N
1400  0.013 or &
1320 0.042 [Opt_ 3. Upload Your File ]
1210 0.032
1410 0.015 or 2 News by Emall EPA Mo
1230 0.052 l Opt. 4. STORET I
20001128 1230 0.032
20010110 1240 0.010
20010207 1145 0.016 ol Parameter Name -
20010306 1330 0.013 .
“ || Target Concentration :

@ htsrs:/Jengineering.purdue.edu/~dc/2013/ wqllpload_csv.html

ile: | Choose File | Mo file chosen
Ammonia as NH3
Calcium carbonate as CaCO3 Upload

Carhqnaceous biochemical oxygen demand, standard conditions Only 'CSV* or XML’
Chlaride

Chlorophyll a
s Cloud cover

Select WQ parameter. Load the downloaded file.
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Option 2. USGS WQ data

Water Quality Data Table

Formar - SGS =
|+ Columwn 1 Dage (npymendd, o/ dd . md iy, po-rom-dd, p-m-df

2.3 rdue.edu/~Idc/2 |_Pltt/index.html
lo Coilumn 20 Time in 24-hour clock [Ffmon]
le  Clplumen 30 Cloncentration in selected wait .
USGS Wat ty data M
le I the dataser doesn't have Time" igfermation, wie only Date’ and "Concentration”. Qi -
Date (Time) Concentration | mg/! El [Dpt 1. EPA My WATERS elect State  |v|  Enter Address or ZIP: \West Lafayette
: X i 5.
20000223 1300 0.015 - : ; :
20000815 1310 <0.028 — [0Dt- 1b. Upload File frol
20000406 1240 0.02€
20000419 1300 <0_024 = = ==
z0000511 1230 o0.012 1 ¢ [c>pt. 2. USGS Gage Location Teal | ™
20000524 1410 0.021 S - p——— -
20000608 1400 0.013 - = =
z0000621 1320 0.04z [Dpt. 3. Uplead Your File ]
20000721 1210 0.0az
20000811 1410 0.015 or
20001030 1230 0.0s2 [Dpt. & STORET ]
20001128 1230 0.022
20010110 1240 0.010 i
20010207 1145 0.016 Paramster Name -
20010306 1330 0.013 P .
Target Concentration 0.5 | mgl El
Flow Data ble Enter USGS Station Number : 03303280
Format :
l¢ Column 1 Dare fAnagmemdd, mowddinny, meidinay, nan-mor-dd, pnan-me-d7
I+ Clplumen 20 Flow in selacted wnit

Date Flow \ S I W t d
LR elect parameter an

iggggig; :: - ’Dp‘t. 1. USG Location Taal ] ] ]

£ o set time period in the

0000204 184 ’Dp‘t. 2. Uplosd Your File

:UUDD:LUE 10% f I I -

20000107 s olowing page.

s —

20000110 EE

20000111 €4

iggggii: :g B Flow Duration Curve {only)

20000114 55

20000115 57 -




(=2 USGS WQ data - Internet Explorer, optimized for Bing and MSN
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& bt#rs: //engineering.purdue.edu/~|dc/2013/PlttUp. html

Format : Available File Format
o Column i: Date fyvyymmdd, mm/ddyyyy, m/dayyy, yyyy-mm-dd, yyyy-m-d]

Column 2: Trome tn 24-hour clock [himm] Tab Delimited Format  |[Examplel

|+
o Colummn 3: Concentration in selected unit . .
ample?
o Ifthe dataset doesn't have 'Time' information, use only Date’ and 'Concentration’ | Space Delimited Format ”Ex 16"|
. . mma- T rma
Date (Time) Concentration | mg/| |Z| l Opt. 1a. EPA My WAERS Mapper l |C0 Separated Values Fo t”E_amp_x lc3|
20000223 1300 0.015 |~
20000315 1310 <0.028 l Opt. 1b. Uplo, ile from ERPA l
20000406 1240 0.026 | or File: | Choose File | Mo file chosen
20000419 1300 <0.024 T
20000511 1320 0.013 i l Opt. 2. USQ yge Location Tool l
20000524 1410 0.021 Upload
20000609 1400 0.013 — w— = —
20000621 1320 0.042 (l Opt. 3. Upload Your File :l
20000721 1210 0.032 e a—— [ —— p—
20000811 1410 0.015 - — -
20001030 1230 0.052 l Opt 4 STORET 7e | Inset  Pagelsyout  Formulas  Data  Review  View @ o @
20001128 1230 0.032 — i AN Som(g] g = Cement - [Econdtionsifomatting Seinserts X - 9? &
20010110 1240 0.010 SRS e A s g | 3 | rematachble Houdis | W
T - eI 5 Cell Styles - 5] Format ~ * Filter~ Select~
20010207 1145 0.016 S Parameter Name - Font Number 1 J Style 'th “ Fs‘:‘r“»;s “
20010306 1330 0.013 . = >
£ # || Target Concentration : 0.5 |ma/l [~] =
B C D E F G H ! J K L M N g
1300 0.015]
1310 <0.028
1240 0.026)
1300 <0.024
1320 0.013]
1410 0.021]
1400 0.013 -
1320 0.042]
1210 0.032]
1410 0.015]
1230 0.052]
1230 0.032]
1240 0.01
1145 0.016}
1330 0.013]
1200 0.016)
1150 0.013]
1210 0.022]
1150 0.017|
1310 0.011]
1130 0.035]
1220 0.054]
23 | 20010726 1240 0.039)
24 | 20010829 1150 0.054 =
W ¥ M| wodata (T3 0] I
Average: 677845284  Count:126  Sum: 8405281521 |[FE|[C 0 100% (=
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Option 4 STORET. Use the Water Quality Portal

u Water Quality Portal Hom

€ C [ www.waterqualitydata.us

NATIONAL WATER QUALITY MONITORING COUNCIL

Water Quality Portal

The Water Quality Portal (WQP) is a cooperative service sponsored by the United States Geological
Survey (USGS), the Environmental Protection Agency (EPA), and the National Water Quality
Monitoring Council (NWQMC).

HOW TO USE THE WQP

User Guide

Web Services Guide
FAQs

Upload Data

NATIONAL RESULTS COVERAGE

Water-quality data in your state.
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-=4| User Side -~ Purdue -
‘ S
w
Map-based STORLT atad
User Interface [ Warchouse
(HTML/CGI) Location DB

WQP

_I_.

Web Services
Request (CGl) with
“Organization ID’
and “Monitoring
Location ID’

-----l----------—/

WQ Data
Handling (CGlI)

A

>
Parsing to
‘Water Quality [< |
Data Table’ i
7

L B B B B B B _§ B B B § B B )

L B B B B B B _§ B B B § B B )

1
J

~—----------------—/

N
]

WQP Web-
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&8 Web-based LDC Tool

; | 1. Find the location, and
C' (X piwrs//engi

then select one
station and click.

Web-based LDC Tool

Walt until the "STORET" la

.t

Base Laye
@ Good
@ Good
® Good
@® Ope

Overlays

STOR

Organation ID : INSTOR
(0 water Monitoring Location :
Organation ID : INSTOR

Developed by the Agricultural and Biological Engm
Copyright ©® 2012, Purdue University is an equal A

2. Select data then [}
click the button " 3 1n waqp data,\
to request WQ
data from WQP.

=)
Select WQ Parameter
WQ name (AnalvtcalMethod) (Nuamber of Data)
Dissolved oxygen (DO) (4500-0-G)6) 3
Acamsy Carbonate a3 CaCO3 (310 2)1 .

Ammocea as NH3 (350 1X1)

Antimony (204 2X1)

Assenic (206.2)1)

Beochemecal oxygen demand, standard conditions (405 1)(1)
COO, Chemucal Oxygen Demand (410 4)(1)

Cadmium (293 2X1)

Chromsum (218 2X1)

Cyande (335 4)X1)

Hardness Ca + Mg
Kpeidahi mtrogen (351
Lead (239 2X1)

45 1X1)
1)
5 2X1)

select WQ
parameter.
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Preparing WQ data: Confirm WQ data selected

=TT

5 Web-based LDC Tool 5 Web-based LDC Tool * /8 STORET/WQX L Y
<« C 3 pi#rs//engineering.purdue.edu/~Idc/2013/STORET /check_02.cqgi i 8

WQ Parameter : Total fixed solids
Analvtical Method - 2540-D \

Date Time Conc (mg/1)
19880706 1530 20.0
19880712 D830 35.0
19880720 De45 29.0
19880727 DE35 24.0
19880803 0830 39.0
19880810 0835 42.0
19880818 0755 137.0
19880824 DE35 50.0
19880908 D850 40.0
19880915 De45 28.0 « ”
19880922 0e30 32.0 Th Q y R It WQ d t
19.3-399;' 1055 2;.0 e uer esu dld
19881005 1120 34.0 . . .
file is automatically
19881019 0800 19.0
12881026 0920 33.0 f tt d t
19331122 09;5 15.0 ormatte 0]
19881110 0800 33.0 ‘ . ”
Date Time Value” and
19881201 D845 25.0

Ciise e aa) loaded into model.

User reviews this input data
and clicks “Use the Data’.

" =




Preparing WQ data: WQ data now appears in the “Water
Quality Data Table”

€ C | [ ptars//engineering.purdue.edu/~dc/2013/

Water Quality Data Table

Format -

Colwmn 2: Time in 24-hour clock [hivmm]
Column 3: Concentration in selected unit
Ifthe dataset doesn't have Time' information, use only Date’ and 'Concentration’

Date (Time) Concentration | mg/l |Z| | ‘ Opt. 1a. EPA My WATERS Mapper

1TY9SUELY TI0U L
19950820 1100 41.
15550821 1100 67.
19950821 1200 . or
18950822 1100 .
lgg50823 1100 ‘ Opt. 2. USGS Gage Location Tool
19950824 0904 . or

19950824 8. .
199508325 . ‘ Opt. 3. Upload Your File
19350826 ; or
19350827 a.
19950828 . ‘ Opt. 4. STORETAVQX
19950829
19950830 - . .
15850830 Parameter Name : Total fixed solids

Target Concentration : 50 | mg E

‘ Opt. 1b. Upload File from EPA

Data has now been loaded into model.

|| | i P B I [ i o Y PN BN S e Y |
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Using Additional WQ Data

 LDC needs STORET locations with
~ 10 years of data and near a flow gage
« Currently rare in Indiana

* Access to Fixed Station dataset would
provide more than 150,000 usable
readings near gages.
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Univer:

Fixed Station
network has
these locations

near flowgages.

Many contain
multiple-year
readings which
will be useful to
LDC.

sity is an Equal Opportunity/Equal Access institution.
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Prepare Flow data
« USGS Gage

* Your data logger



Preparing Flow data: Click
“Opt. 1 USGS Gage Location Tool”

B Web-based LDC Tool B Web-based LDC Tool B STORET/WQX ®

&« C' % he#rs//engineering.purdue.edu/~dc/2013/

19950830 110U 59.U 1y - ) . .
13950830 1137 26.0 Parameter Name : Total fixed solid
sAArAnan rann ana # || Target Concentration - 50 | mg/l

fFlow Data Table

| Farmat

(¢ Column 2 F!ow i :g!gcrga‘ unit

Date Flow |cfs [~]

or

| Opt. 2. Upload Your File

Drainage Ratio - 1.0

l Flow Duration Curve (only)

Continue (Select Dates) ]

There are two “flow data
options.

1. Select USGS stream gage
from map or

2. Upload local flow from
datalogger.

- -

seacmg: To a \ o

Enter Address (X}en bay

[__tap | satelite || _Hybrid |

m

Developed by the Agricultural and Eiological Engineering Department at Purdue University
and the Department of Regional Infrastructures Engineering at Kangwon National University in South-Korea
Copyright © 2012, Purdue University and Kangwon National University, all rights reserved.
Contact Dr. Bernie Engel for more details if you need any help for Web-based LDC Tool.
Programmed by Youn Shik Park. Purdue University Research Assistant

1

Gireen B

Ashwaubenon
De Pere “Bejjgrn
1N

Enter USGS Station Number : 03303280

1 | »
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Preparing Flow data: Find the station

MI’

{5 btspre://engineering.purdue.edu/ ~dc/2013/xml_Flow/wihtml

USGS Station Location Tool
————————————— Enter Address or ZIP: West Lafayette

FOX RIVER AT OIL TANK DEPOT AT GREEN BAY, Y=
Station Number : 040851385
Drainage Area : 6330 sq. mi
Load this flow data

E)‘; bitpt://engineering.purdue.edu/~1d c/2013/xml_Flow/check.cgi?descrip=FONPIVER_AT_OIL_TAMNK_DEPOT_AT_GREEMN_BAY, WIBStName=040851

Station Description
Site Name :[FOX_RIVER_AT OIL_TANK DEPOT AT GREEN BAY, WI
040851385
44.52860355
-88.0101039
04030204
6330

Station Number |
Lat. :

Lng. :
HUC
Area (square miles) -

Date Flow (cfs)

15881001 2730
1sg8g1002 1860

[m] »

Map-based selection currently sestons 3270

13881007 3920

supported for all USGS flow e e
locations.

15881010 3430 y

-
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B Web-based LDC Tool

&« C [ pisrs//engineering.purdue.edu/~Idc/2013/

19950830 11aa -9.0 1N - R R .
19950830 1137 45.0 Parameter Name : Total fixed solids

aAnEAnSs 2onn — # |l Target Concentration - 50 | mg/l E

Flow Data Table

[Format :

l¢ Column 2: Flow in selected unit

Date Flow |cfs [=]

19881001 2730
19881002 1860
19881003 2580 or
19881004 3480 )
19881005 3170 [OpLZ.UpbadYbuer
19881006 3870
19881007 3920
19881008 3910
19881009 3850
15881010 3430
19881011 2600
15881012 3080
19881013 3750
19881014 3280
19881015 3530

[ Opt. 1. USGS Gage Location Tool

Flow Duration Curve {(only)

Continue (Select Dates) I

Developed by the Agricultural and Biological Engineering Department at Purdue University
and the Department of Regional Infrastructures Engineenng at Kangwon National University in South-Korea
Copyright © 2012, Purdue University and Kangwon National University, all rizhts reserved.
Contact Dr. Bernie Engel for more details if you need any help for Web-based LDC Tool.
Programmed by Youn Shik Park, Purdue University Research Assistant
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Flow data checking (gap analysis) by FDC module

l) https:/fengineering _EE|

(3 bt/ /engineering.purdue.edu/~1dc/2013/FDConly.cgi

Negative Vale Detected on 19891017, Value of -830 — =ai |
egative V v . httpsi/engineering pu [ =S
Negative Value Detected on 19891023, Value of -200

Negative Value Detected on 19900420, Value of -835 {3 bispe://engineering.purdue.edu//~Idc/20
Negative Value Detected on 19900910, Value of -359 .
Negative Value Detected on 19900919, Vahe of -321 Flow Duration Curve
Negative Value Detected on 19901104, Walue of -3260
Negative Vale Detected on 19911004, Value of -794 High-Flow  Hoist-Condition Hid-rangeF Low Dry-Conditions Lou-F low
Negative Value Detected on 19950626, Value of -211 T T T T T FoC —
Negative Value Detected on 19970528, Value of -539

Negative Value Detected on 19970911, Value of -12
Negative Value Detected on 19980616, Value of -884 \

113/FDConly.cgi

leee68 - il

Negative Value Detected on 19980912, Value of -340
Negative Value Detected on 19980913, Value of -313 16806
Negative Value Detected on 19981003, Value of -21
Negative Value Detected on 19990825, Value of -1230 e
Negative Value Detected on 19990923, Value of -409 1688 ]
Negative Value Detected on 19991023, Value of -239
Negative Value Detected on 19991115, Value of -186
Negative Value Detected on 20000729, Value of -211
Negative Value Detected on 20000730, Value of -1050
Negative Value Detected on 20000731, Value of -240
. Value of -106 10 1
2

168 [

Flow {cfs}

Negative Value Detected on 2008
Negative values were detected. Conﬁrm the

. & & & & & & & & B BB

If the dataset has
“missing data” or e
“negative value”, FDC
module detects them
\_ and alerts user. y
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Set options

& https://engineering.purdu

&8 Web-based LDC Tool
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€« C' | (X ht#rs://engineering.purdue.edu/~dc/2013/selectPeriod.cg 2l A
A Flou {(cfs) —— : e
Total_fixed_solids(ng/1) +
== 160
148
25008
@ / \
3 o d
é Select the tim iod
] elecC e time perio
a0
to plot FDC and LDC.
20
01-61 01-01 01-01 01-01 B‘l-ﬁl 01~01 01-01 01-01 01-01 91-01 01-01 * S e t ad d I t I O n a I O pt I O n S L]
1996 1992 1994 1996 1998 2080 2002 2084 2006 2008 2010
Date
Beginning Date Ending Date
FlowData 1988 -10-01 2011-09- 30
Water Quality Data 1988 - 10-05 1995-11-01
Load Estimation Period| 1594 YEAR | (MONTH[ DAY || 1geeYEAR | ;MONTH| ;DAY |‘ \
Optional Inputs L
V] ptot | 20% Surface Flow /[
Select and enter BFI value for sepaxatioxﬁf]:’ Surface Runoff : " Beginning Date / Ending Date
Perennial streams with porous aquifers - BFI value : 0.80 -
(9 Ptot Groviang Seasen FlowDatal 1988 - 10 - 01 \/  1011-0%-30
Select Period : From | Apr. [] To| Oat. [] Water Quality Data 1938 - 10 - 05 1985 -11 - 01
Load Estimation Period)| 1 o4 YEAR 1 MOKTH DAY 1gee[TEAR [ g MONTH [ 5, DAY
Plot LDC
DOgptional Inputs

Flot
Bzlzct and enter BFI value for separation of Surface Runoff :

El - BFI wvalu= : .80

E0% Burface Flow

Perznnial streams with porows aguifers
FPlot Growing 3zason
Rzlect Period : From | Apr. El To | Cet. El
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¥ Load Duration Curve

“— C' (X e/ /engineering.purdue.edu

Target Concentration

High~F low Hoist-Condition Hid-range Flow Dry=-Conditions Low=Flow
' : ) Obs. WQ Data| <

16680 +

PPN

TOP
Flow Duration Curve

. <R - N $
TN N NP .
N AN S 4 5 ’ x

Load Duration Curve

Time Series Plot

Target Concentration

Downioad Flles

Total _fixed_solids Conc,

48 68
Flow Duration Interval(Z)
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LOADEST Execution

Running LOADEST may take a\
long time.

&2 Load Duration Curve

', @ Web-based LDC Tool * 38 STORET/WQX
L

&« C' [ htwrs//engineering.purdue.edu/~dc/2013/l0ad_duration.cgi

| Main Page |

| Run LOADEST | E-mail: |park397 @purdue.edu

Enter your e-mail address here,
the tool will send an e-mail when
Flow Duration Curve LOADEST is finished.
The tool shows progress of the

High=-Flow Hoist-Condition Hid=-rangeFlow Dry=-Conditi
T I — T T

Load Duration Curve

| LOADEST process on the server.

Target Concentration
Dowwnload Files

10008 \-‘
\

16688 - .\

16@ [

Flow {cfs)




L e

Estimated load (blue) versus Observed WQ data (green)_——
Results after LOADEST Execution
lime Series Plot

Observed Flow - Estinated & Observed Load

"Flow (cfs) -
Observed Load (lbs) @&
Estinated Load (lbs)

TOP
Flow Duration Curve
Load Duration Curve
Time Series Plot
Target Concentration|

Download Files |

Flow {(cfs)
Daily Load {(lbs)

al

01-81 63-81 85-01 67-01 09-81 11-01 61-01 83-01 85-81 07-01 89-01 11-01
1994 1994 1994 1994 1994 1994 19935 1995 19935 1995 1995 1999

Date

Annual Load Plot and File

Purdue University is an Equal Opportunity/Equal Access institution.



Load Results after LOADEST Execution

& Load Duration Curve & Web-based LDC Tool » " &P STORET/WQX

& C' | [ pt#rs://engineering.purdue.edu/~!dc/2013/load_duration.cgi

Load Duration Curve

High-Flow Hoist-Condition Hid-range Flow Dry-Conditions Low-Flow

Obs, HQ Data
Standard Load
LOADEST

Apr.-0ct.,

> 58 % Surface Flow
Quartiles

LOADEST sl ° . o .

TOoP
Flow Duration Curve
Load Duration Curve

<&
Sadhian s Bs
~h4:2?§H“l2>

S Ty

Q.'%

Gl
2

Time Series Plot

Target Concentration
Download Files

166000 |

Total_fixed_solids Load {lh

40 60
Flow Duration Interval{%)

LOADEST output: AMLE selected




STEPL BMP Advisor Module for
Web-based LDC Tool

£ Load Duration Curve

€ - C B https:/fengineering.purdue.edu/~ldc/2013/tmp/20120913235008646628_2309/runPLOT.Cgi

Flow Duration
Load Duration
Time Series A
Target Concen

Download Files

Total_fixed_solids N

160000

1668t

High-Flow Hoist-Condition Hid-range Flow Dry-Conditions

Low-Flow

T T

Crossover

<\\2<>
s 4
() o

3

—T
Obs, HQ Data
Standard Load
LOADEST
Apr.-Oct,

> 58 % Surface Flow

Quartiles

Hedian

RIS

48 60
Flow Duration Interval{%)

Required Reduction Report

LOADEST output: AMLE selected

160




After LOADEST execution is finished, we are exceeding
pollutant loads only in “High-Flow” regime.

5 Load Duration Curve X

Load Duration Curve

Time Series Plot

Target Concentration

Download Files

Total_fixed_solids Load {(lb/day}

160000

16668

60
ion Interval{%}

Required Reduction Report

LOADEST output: AMLE selected

168

& - C @ nhtips://engineering.purdue.gdu /tmp/20120913235008646628_2303/runPLOT.cgi ol b N
J J.p p J LS
-~
igh-Flow  Hpist-Condition Hid-range Flow Dry-Conditions Low-Flow
' : l ' 0';8. IIIIII Data <>I
~ Standard Load
LOADEST [
Apr.-0ct., *
> 58 % Surface Flow|
1e+87 - Quartiles [C— .
¢ Hedian S
1e486 |- - LEEB A SRR [ O o A
TOP =
Flow Duration Curve




Table B-4. Middle Fork LeBuche River TMDL Summary

STEPL

TAMDL Loads expressed as (rons per day) B M P
SUMMARY High Moist Mid-Range Drv Low S
TMDL! 173.35 67.20 40.21 27.57 18.06
Allocations 118.32 48.24 34 .47 21.83 6.90
Margin of Safety 55.03 18.96 5.74 574 12.06
Benchmark™ 20.35 7.80 472 3.24 222
Reduction Estimate 63% 27% 19% 0% 0%
Post
Development
BMPs
Implementation | Streambank
D[]l]ﬂl"l'lll.'l [1]@ g Stabilization
Erosion Control Program |
| Riparian Buffer Protection |
| Municipal WWTP

Notes: 1. Expressed as a “daily load ™, @esema he upper range of conditions needed to
attain and maintain applicable water quality standards

. Based on annual average target idgntified in the applicable water quality
standards

3. Developed using long-term fixed statign ambient water quality monitoring data

A

Source: An Approach for Using Load Duration Curves
in the Development of TMDLs. US EPA. 2007

Based on the flow regimes, different BMPs need to be
applied to reduce pollutant loads.
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Logic and Program (cgi) flow
1. A BMP list for each flow regime requiring pollutant
reduction is created from STEPL.

2. Program will select BMPs capable of producing the
required reduction of pollutant load

3. Define the % of area to have BMP applied.
For example, the required reduction is 19.70 % :
If the BMP efficiency is 80%, the BMP needs to be applied
to approximately 25% of the area.




B
E =
ne
il
I
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BMPlist - Microsoft Excel

tal
o
(=]
=1
Ho
|¥
=
ol
(=]
m
0
m
Hr
S
4
)
Sl
Ii

BMF & Efficiency N E BOD

B & D E F G
Sediment |Type

Classfication

Contour Farming 0485 0.55 0 0405

Diversion 0.3 0 0.35

Filter strip 7 0.75 0 065

Reduced Tillage Systems 0.55 0.45 0 0.75

Streambank stabilization and fencing 075 0.75 0 075

Terrace 0.2 0.7 Q 0.85

Road dry seeding 0 0 0 0.41

and legume seeding 0 0 0 0.71

mulch 0 0 0 0.41

mulch 0 0 0 0.41

nting 0 0 0 0.5

Site pr ion/hydre mulch/seed/fertilizer 0 0 0 071

Site prep ffertilizer/transplants 0 0 0 0.69

Site prepg 0 0 0 081

t o 0 o 0.95

17 |Forest 0 0 0 0.83
18 |Forest 0 0 0 0.83
19 |Forast a 0 a 0.86
20 |Feedlots Diversig 0.45 0.7 0 0
21 |Feedlots Filter st 0 0.85 0 0
22 Feedlots Runcf 0 0.825 0 0

LR

L

cst Development

Streambank Stabilization
Ergsicn Contrel Program
Riparian Buffer Protecticon
Municipal WWTP

Selected BMP
BMP Group 1:
BMP Group 2:
BMP Group 3:
BMP Group 4:
BMP Group 5:

categories from STEPL
Post Development BMPs
Streambank Stabilization
Erosion Control Program
Riparian Buffer Protection

Municipal Wastewater Treatment Program




Department of

PURDUE Agricultural and

¢ Web-based LDC Toal - Chrame E e :-:‘l'fw ta ng I neerl ng

|‘f‘| https: f lengineering. purdue  edu ~Idc/ 2013 Requiredreduction. cifystime=201 2091 3235008646625 _2309

purove  Web-based LOC XNU

Web=based Load Duration Curve Tool ver, 201

Flow Regimes || Target Load (Ib) | CRrrent Load (Ib) | Required Reduction (%)
High—Flow 197991939.60 246566400,00 19.70
Moist-Condition 36B6ISTEE.05 324183490,00 (.00
Mid-range Flow 152533836.00 111020580.00 .00 R . d R d 1
Dry-Condition 170310388.45 9437%00 (.00 e CI u I re e u Ct I O n
Low-Flow 31717383.16 1332020800 0,00 Pe rce n ta e
' OveEA 919752332.27) 780474575100 0.00 g

Define Load Type @ |— PO | | u ta nt
Constituent for
Load

(N, P, BOD, or Sediment)

Target Load in each \
flow regime Estimated Load by LOADEST in

each flow regime




Prionric

‘  Weh-based LDC Toal - Chrome
| Mid T range - Flow || 152533838, oo|| 111020540, 00|| 0.00]
| Dry—Condition || 170510385.45) 94377940.00 | 0.00]
| Low-Flow | 31717383.16] 13320206.00| 0.00)
| ]
[ |
| Overal | 919752332.27) 789474575.00| 0.00]
_befineHad Type : (N~ ~#H~a_
4‘ Sso -
| el BMP options for Cropland N | 3
| Number [ /7 BMP Name Yanates)
| Option 1 AContour Farming |\ 40.62
| Option 2 {[Reduced Tillage Systems | ] i w82 s
| Option 3 [Rtreambank stabiization and fencing | 7 26.27
[ Option 4 |[Tesace A 9350
\~~~ ”’/
~~~- ‘—’, i
| BMP opticis fojFeedlots |
‘ Mumber H BMVName ”ANA*(%)
| Cption 1 |[Diversion / | 4378
| Option 2 |[Terrace / | 35827 o
. = The BMP su estion |n this page is based on
BMP Bfficiences of EP&A STEPL model
Mote that this ey differ from actual EPA STEFL simulation.

BMP List for each Landuse
The user needs to select an option in each

landuse table.

m

4

Nitrogen
reduction
example




BMP List for each Landuse
The user needs to select an option in each landuse table
for interactive results which may be used in models.

| Web-hased LDC Tool - Chrome
E’| https: j/engineering. purdue. edu/~Idc) 201 3/ RequiredReduction. caity skine=§ 012091 3235008640625 _2309
e e ——— . —
| tid-range Flow || 152533836.00) 111020540.00 0.0(
[ Dry-Condition | 170810383.45 94377940.00 0.00 P h OS p h Oorus
[ LowFlow | 31717383.16) 13320206, 00| 0.00 )
| reduction
[ Overal || 919752332.27) 763474575.00)| 0.04
example
Define Load Tvpe : |P [+
| BMP options for Cropland |
‘ Mumber H Bk Mame ”ANA*(%)
| Option 1 |[Contour Farming | 35827
| Option 2 |[Diversion | es67] |z
| Option 3 |[Reduced Tilage Systems | 4378
| Option 4 |[Streambank stabilization and|fencing | 26.27
| Option5 |[Terrace \ 2 | 214 | 1
”‘——‘ --~~~ ~
'/’| BMP options for Feedlots T
‘o[ Nomber | BMP Name lanae)
\TNQMign 1 |Diversion Loeea)
__________ * The BMP suggestion in this page i_s_g_a_s_pg_a.n_——”——
An_Appraach for Using LFaﬁ'Fuﬁﬂﬁmm'ﬁaIEfﬁé'D?vﬁlnpment af TMOLs (US EP&, 2007)

BrAP Efficiences of EPA STEPL model

4

The BMP suggestions were tested in STEPL.
Required Reduction percentage from LDC was found
to be similar to STEPL reductions.
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Future Steps

Seamless import from MyWaters to replace
down-then-up load,

Expand LDC — USGS WQ connection for
geographic coverage beyond Region 5

Add more non-WQX WQ data sets
Add user-friendly dialogs in LDC

Create abillity to categorize scenarios by BMP
COsts



Indiana Water Monitoring Inventory

A central hub for water monitoring locations of Indiana streams,
lakes, and groundwater.

introduction J Fact Sheet Video Instructions : Provide Feedback ’:)\:;‘;:;_;T}/ ] FAQs Newsletlers Contact Us
o Y D poisge e P -
o oSchaumburg y v % foran } View Monitoring Locations
~  Naperviligo o OCthﬂg” od el & B
1) bt ‘ju“m Bendo ™ ‘ = I d 0 .
% ¥ Sary $ ndiana. NHD Water Layer:
o odese] Various long-term
(35 A . d organzabons
L L @ nutrient/metals data
w 4
57
im0 sets collected by
K o s | 4 - watershed groups  |....... ...
U2 :
o ne Dayton o THASG MOre BN 5NE PITAMEtE’ Wil rESLT N MONLONNG BCIBONS That
catur v w7 nouse 3y of he paramene types checked
Man ¢ ‘e Ha N v An
tarniton Habrtat
_ Aquatk Plants/Algal Biomass Lake Clarkty
W O ancannat SacteriologyAdicrobiology Macromnvertebrates
. harr — o Fsh
e {63 7 Metals
Flow/Stage
ey v Nutrients
o . Genersl Chormioky OvgaricaPenticides
' v {75 A Grounowater Level - ;
= " b o x Groundwater Cuality .
LOUtS vt tor hark
D o ; l oo
e Evanswille . ty e . lengg!on
w : _ Some non-STORET datasets
lae AANORrLOr wensbor PRTRIVES

Purdue University is an Equal Opportunity/Equal /Wss institution.

SN @

Kentucky

Madisonvile

e

could be loaded as services

Map dats 82012 Google -

|| Enter Your Monitoring Locations
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The End
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