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Summary

This tutorial provides instructions for accessing, retrieving, and downloading the following software to
install on a host computer in support of Quantitative Microbial Risk Assessment (QMRA) modeling:

e QMRA Installation

e SDMProjectBuilder (which includes the Microbial Source Module; microbial property data and
source files; HSPF- and PEST-related calibration files for flow and microbes; SARA Timeseries
Utility; and SWAT and SWATCUP related calibration files for flow, sediment, and nutrients)

e BASINS (which includes WinHSPF and WinHSPFIt)

e SARA Timeseries Utility

e FORTRAN Library

e PEST



Installation of Software for Watershed Modeling in Support of QVIRA

PURPOSE

Summarize the software required for implementing a Quantitative Microbial Risk Assessment (QMRA).

OBIJECTIVE

Provide instructions for accessing, retrieving, downloading, and installing software on a host computer
in support of Quantitative Microbial Risk Assessment modeling.

DEMONSTRATION
This tutorial provides instructions on how to retrieve, download, and install the following software:

e QMRA Installation Package, which includes documents, tutorials, and SDMProjectBuilder setup
files.

e SDMProjectBuilder, which installs the following components:

o Microbial Source Module, which determines initial microbial loading rates

o HSPF- and PEST-related calibration files for flow and microbes

o Microbial Property Data and Source Files, which capture user-defined microbial loading
source terms and locations, and provides the POTW discharge time series for a Point
Source example

o SARA Timeseries Utility, which saves an executable that converts output formats, and
provides an example concentration time series that supports a tutorial for publishing a
microbial density time Series as a TXT File.

o SWAT and SWATCUP related calibration files for flow, sediment, and nutrients:

e BASINS, which provides a user-friendly interface for HSPF and whose download includes a
Windows version of HSPF with a user-friendly interface, and a “lite” version of HSPF used for
batch simulations for model calibration

e SARA Timeseries Utility, which creates a shortcut icon for the “SARA Timeseries Utility”
executable on the user’s computer screen that saves text output as UTF-8, omits the Byte Order
Marker at the beginning of the file, skips the title line in the file if the title is blank, and skips the
date column if all date and time components are hidden

e  FORTRAN Library, which is an executable used to properly execute PEST input files for HSPF
parameter calibration

e PEST, which is an inverse model for calibrating model parameters to observations

Users should execute installation instructions on only those software products that have

e not been previously installed or
e been previously installed, but require an updated version.



If software was installed using an installation package (e.g., InstallShield Setup Wizard), then the
software should be removed using the Microsoft Windows Add/Remove feature. If files (e.g., zip files)
are just downloaded from a web site to the host computer, then these files can be removed manually. If
software does NOT need to be installed, skip to the appropriate point in the installation instructions.

Note that the example folder structures are only examples; as such, and the examples provided in the
different sections of this tutorial may not necessarily be consistent. For example, one download may
suggest C:\SDMPB\, while another may suggest C:\Users\gwhelan\iemTechnologies\SDMPB\.
Regardless, just be consistent with your downloads.
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QMRA Installation Package

If the user has already downloaded the “QMRA_Installation_Package.zip” file, then skip this section. The
steps to download the “QMRA_Installation_Package.zip” file are as follows.

1. Access the following U.S. Environmental Protection (EPA) Center for Exposure Assessment
Modeling (CEAM) web site under Surface Water Models.

https://www.epa.gov/exposure-assessment-models/surface-water-models

2. The following screen appears; choose “QMRA” under “Product Name”.

https://www.epa.gov/exposure-assessment-models/surface-water-models|

National Publi !] MSN.com E ESPN BB My Workplace FEMA Map Service . [ Statistical Tests B Statistics UTube ! Statistics using Excal Q QMRA-MSU &3 Research Managems

e ) United States
Ny EPA Environmental Protection
\’ Agency

Environmental Topics

Exposure Assessment Models

Exposure Assessment
Models

Modeling Products

Groundwater Models

Surface Water Models

Food Chain Models

Multimedia Models

TMDL Models and Tools

Tools & Data

Information Sources

Laws & Regulations About EPA Search EPA.gov Q

CONTACTUS  SHARE |

Surface Water Models

The EPA Center for Exposure Assessment Modeling (CEAM) distributes simulation models and
database software designed to quantify movement and concentration of contaminants in lakes,

streams, estuaries, and marine environments.

Available Products

The following surface water models were developed by the U.S. Environmental Protection Agency in
conjunction with other government, academic, and commercial institutions. To find out more about a
particular model, click on a hyper-linked model name in the table below. The models listed are
available for download and are subject to the CEAM distribution and support policy.

Product Operating Maintained
Key Words
Name System By
Win XP aquatox, simulation model, fate prediction, aquatic
in XP, .
AQUATOX Vista. 7 systems, effect on ecosystem, ecological risk CEAM
ista
' assessments, aquatic ecosystem
Win XP. multipurpose environmental analysis system,
BASINS Vist _': s watershed management, water quality, tmdl, gis CEAM
ista
Y framework, analytical components, ndpes
. surface water, hydrodynamic, sediment-
Win 98, ) L i
. D, contaminant, eutrophication, rivers, lakes, L


https://www.epa.gov/exposure-assessment-models/surface-water-models

3. Download “QMRA_Installation_Package.zip” to a folder where the user has administration
privileges, such as your user’s folder (e.g., C:\Users\<your name>).

4. Unzip the file, which has the following structure.
-
- s AT SRR
q s g h L. % D Drive 020514 » QMRBA -- Microbial » Deliverables »
Pl - — — ___— ________— |

File Edit Miew Tools Help

Crganize « Burn Mew folder

4 . OMBRA_Installation_Package &
4 | Documents
L 1_QMRA_Prirmer
|, 2_Software_Installation
L 3_HUCE Setup
1 4_Local_Data_Files
| 5_Microbial_Source_Module B
L 6_HUC1Z Land_Application
. T_Pour_Point_Analysis
L. B_NLDAS & NCDC
'/ 9_Point_Source_Analysis
0 10_SARA_Time_Series_Utility
0 11 _Watershed_Analysis_&_Calibration
1 12 Isolated_Subwatersheds_8_Binary_Printing
| 5DMPE_Install L

, 2 items

2 items

The QMRA installation package is a zip file (“QMRA_Installation_Package.zip”) that contain a folder,
titled QMRA _Installation_Package, with two subfolders:
e Documents -- contains 12 informational documents and tutorials, including this document,
that have been developed to aid users in implementing QMRA-related software
e SDMPB_Install — contains the setup executable for installing the SDMProjectBuilder




DOCUMENTS
These documents should be reviewed in the following order:

1.

10.

11.

12.

Primer — This document organizes QMRA tutorials which describe functionality of a QMRA infrastructure,
guide the user through software use and assessment options, provide step-by-step instructions for
implementing a mixed-use, watershed-based QMRA, and suggest the order for reading and reviewing the
tutorials (Whelan et al., 2017a)

Installation of Software for Watershed Modeling in Support of QMRA — This tutorial provides instructions
on how to access, retrieve, download and install software supporting the QMRA infrastructure (Whelan et
al., 2017b):

Navigate the SDMPB and Identify an 8-digit HUC of Interest — This tutorial reviews screens, icons and basic
functions of the SDMProjectBuilder (SDMPB) that allow identification of an 8-digit HUC from which a pour
point or 12-digit HUC can be chosen for a microbial assessment (Whelan et al., 2017c).

Import Microbial Property Data and Source Files to Identify and Modify Contamination Sources and Input
Parameters (12 Default Local Data Files) — This tutorial provides instructions and information on (Whelan et
al., 2017d) identifying locations of point and non-point sources of contamination; providing guidance on
modifying values of parameters that impact the release, migration, fate and transport of microbes within a
watershed; and controlling delineation of a watershed into subwatersheds by identifying key locations that
represent subwatershed boundaries.

Mathematical Formulations of the Microbial Source Module (MSM) — This document describes
mathematical formulations that are the basis for the MSM (Whelan et al., 2017e). The MSM estimates
microbial loading rates to land surfaces from non-point sources, and to streams from point sources, for
each subwatershed within a delineated watershed.

Land-applied Microbial Loadings within a 12-Digit HUC — This tutorial reviews screens, icons, and basic
functions of the SDMPB for performing a microbial assessment on a 12-Digit HUC (Whelan et al., 2017f).
Pour Point Analysis of Land-applied Microbial Loadings and Comparison of Simulated and Gaging Station
Results — This tutorial demonstrates a microbial assessment on a watershed delineated based on a user-
specified pour point (Whelan et al., 2017g).

Using NLDAS and NCDC Meteorological Data — This tutorial reviews how screens, icons, and basic functions
of the SDMPB use NLDAS data and land-based National Climatic Data Center (NCDC) weather (gauge)
stations’ MET data to support microbial fate and transport, in a watershed, by the HSPF watershed model
(Whelan et al., 2017h).

Point Source and Land-applied Microbial Loadings within a 12-Digit HUC — This tutorial demonstrates
importing and assessing a point source time series of microbial loadings, within a 12-digit HUC, by
simulating microbial fate and transport with HSPF (Whelan et al., 2017i).

Publishing a Microbial Density Time Series as a TXT File — This tutorial reviews some of the screens, icons,
and basic functions of the SARA Timeseries Utility tool, which allows users to publish HSPF data as a txt file
(Whelan et al., 2017j).

HSPF Flow and Microbial Parameters Calibration with PEST — This tutorial describes how to download and
export flow observations and microbial densities from a watershed of interest with BASINS, prepare PEST
input files for HSPF flow and microbial parameter calibrations, and perform HSPF flow and microbial
parameter calibrations with PEST (Kim et al., 2017a).

Supplemental Notes: Isolated Subwatersheds and Binary Printing — This tutorial provides supplemental
notes to address issues associated with the QMRA infrastructure, including isolated subwatersheds and
binary printing. Isolated subwatersheds occur when the delineation process results in subwatersheds that
are not connected to the water body network of the larger watershed. This tutorial describes how the user
can manually connect the isolated subwatershed to the rest of the watershed (Kim et al., 2017b). In
addition, printing to binary files during the calibration process can result in a large amount of data being
generated and printed to files, resulting in longer calibration run times. This document describes the
options for printing data to binary files.




SDMProjectBuilder

The SDMProjectBuilder installation is located in the folder <...\installation folder\SDMPB Install\> and
includes two files:

e InstallSDMPB.msi, which is used for installation, storage, and removal of programs

e Setup.exe, which installs the SDMProjectBuilder.exe, a desktop icon, and related files
The installation is initiated when “Setup.exe” is executed.

1. After downloading, run Setup.exe, and follow the installation instructions.

2. A Setup window will appear.

Welcome to the SDMPB Setup Wizard

The installer will guide vou through the steps required to install SDMPEB on your computer.

YWARNING: This computer prograrm is protected by copyright law and international tresties
Unautharized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent poseible under the law.

3. Click “Next”, and the “Select Installation Folder” window will appear. Select the folder path with
administrative privileges where you will install SDMProjectBuilder, such as the user’s folder
(C:\Users\<your name>). In the example below, SDMProjectBuilder will be installed in
“C:\SDMPB\”.

Select Installation Folder

The installer will install SDMPE to the following folder.

Toinstall in this folder. click "Next". To install to a different folder. enter it below or click "Browse"

Jls]

CASDMPEY Browse...

Disk Cost

Install SDMPE for yourself, or for anyone who uses this computer:

Q@ Everyone

Justme




4. Click “Next” and the “Confirm Installation” page will appear.

Confirm Installation

The installer is ready to install SOMPE on your computer.

Click "Mext" to start the installation.

Installing SDMPB

SDMPE is being installed.

Flease wait...

Cancel




6. Once installation is finished, the “Installation Complete” page will appear.

Installation Complete

SOMFPE has been successully installed.

Click "Close" to exit.

Flease use Windows Update to check for any critical updates to the NET Framework.

Cloge

7. Click “Close”, and you will now find a shortcut icon for SDMProjectBuilder on your computer’s
Desktop.

SDMProjectB
uilder

8. If the shortcut icon cannot be found on the Desktop screen, locate the executables on the hard
drive (i.e., SDMProjectBuilder.exe), typically in the folder labeled \SDMPB\bin\.
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9. The user will need to have “Full control” on the folder where SDMProjectBuilder is installed. To
confirm user control, right-click on the folder where SDMProjectBuilder was installed (in this
example “C:\SDMPB\”), and select “Properties”.

Restore previous versions

(=] X

- & Synology Cloud Station 4 - _
Organize | Include in library b New folder == 1 7]
dell| B Scan with Malwarebytes Anti-Malware - Date modified Type Size
> L. Dri Edit with AcroEdit
™ /19/2015 10:12 File f
07 Send to 5 10/19; 51012 .. e folder
10/19/201510:12 .. File folder
> Inte| Cut
Perfi Copy
> . PES| Delete
> Prog Rename
> Prog New »
g Pyt ( Proper‘ties)
[» SDMPB
> SWAT
> Temp
> Users
> Windows
2 items

10. The “Properties” window will appear, and select the “Security” tab.

General |Sharing | Security | Previous Versions | Customize|

SDMPE

Type: File folder

Location: cA

Size: 438 MB (460.084.694 bytes)
Size ondisk: 440 MB (461,451,264 bytes)

Contains: 626 Files, 52 Folders

Created: Today, October 19,2015, 3 minutes ago

Attributes: Read-only (Only applies to files in folder)

[ |Hidden Advanced...

Cancel
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11. Select “Users” in the “Group or user names” section, and click “Edit”.

General | Sharing | Security |Previ0us Versions | Customize|

Objectname: CA\SDMPEB

Group or user names:
82 Authenticated Users
42 SYSTEM
a2 Administre&)rs (MERCEDES\Administrators)
2, Users (MERCEDES\Users) I

To change permissions, click Edit

Permissions for Users

Full control

Madify

Read & execute

Listfolder contents

Read

Write -

For special permissions or advanced settings,
click Advanced.

Learn about access control and permissions

ok ||

12. The “Permissions” for SDMPB folder will appear. In the window, select “Users” in “Group or user
names” section, and ensure “Allow” for “Full control” under the “Permissions for Users” section
is checked. Then, click “OK”.

Security

Objectname: CASDMPB

Group or user names:
82 Authenticated Users
42, SYSTEM
42 Administrators (MERCEDES|Administrators)
2 Users (MERCEDES\Users) I

Permissions for Users

Full control
Madify

Read & execute
Listfolder contents
Read

Learn about access control and permissions

ok || Canc
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Following Setup.exe execution, the following key files are created:

e SDMProjectBuilder Executable (SDMProjectBuilder.exe), which is executed for each unique site-specific
assessment
e  Microbial Source Module (MSM.dII) for determining initial microbial loading rates
e  HSPF and PEST related calibration files for flow and microbes
o Input_flow.in, which is an example input file containing the flow parameters used in the HSPF
calibration process, as well as default input files that contain folder locations of HspfLt [batch
(or light) version of HSPF], observed data used in the calibration, and PEST
o HSPF_PEST_flow.exe, executable compiled with FORTRAN that prepares the inverse model
PEST input files for HSPF flow parameter calibrations
o Input_microbe.in, which is an example input file containing the microbial parameters used in
the HSPF calibration process, as well as default input files that contain folder locations of
HspfLt [batch (or light) version of HSPF], observed data used in the calibration, and PEST
o HSPF_PEST_microbe.exe, executable compiled with FORTRAN that prepares the inverse model
PEST input files for HSPF microbial parameter calibrations
o 04030101_microbe_obs_009.txt, which is a file that contains observed microbial densities
(i.e., concentrations) at a sampling location [e.g., near the outfall (i.e., mouth)] of the
watershed; these data are used in the microbial calibration tutorial.
e  Microbial Property Data and Source Files:
o 12 Local Data CSV files, which capture user-defined microbial properties, and microbial
loading source terms and locations
o “POTW Point Source Example.xlsx”, which provides the POTW discharge time series for a Point
Source example
e  SARA Timeseries Utility:
o Time_Series_Utility_2015-08-13.exe, which saves an executable that converts output formats,
and provides an example concentration time series that supports a tutorial for publishing a
microbial density time Series as a TXT File.
o 040301010406.wdm, used to demonstrate how a concentration time series is converted to a
txt file
e  SWAT and SWATCUP related calibration files for flow, sediment, and nutrients:
o SWAT_SWATCUP.exe, which is a SWAT-CUP input file generator used in the SWAT calibration
process
o Input_SWAT.in, which is a default input file of “SWAT_SWATCUP.exe"”
o Update_par_inf.exe, which updates and provides the new ranges of parameters after each
SWAT-CUP iteration during the calibration process

Users should place these files in a folder where they have administrative privileges. These files represent the
base files for any site assessment or applications of tutorials. When executing a site assessment (i.e.,
SDMProjectBuilder.exe), a unique site-specific working folder is created and only the 1) HSPF and PEST related
calibration files for flow and microbes and 2) Local Data CSV files are automatically copied to the working folder,
as these are the only files that may be unique to that specific microbial assessment. An example folder structure
is presented in Appendix A.

The two flow calibration files (“HSPF_PEST_flow.exe” and “Input_flow.in”) MUST always be in the same folder.
Likewise, “HSPF_PEST_microbe.exe”, “Input_microbe.in”, and “04030101_microbe_obs.txt” MUST always be in
the same folder, although not necessarily in the same folder as the two flow calibration files.

The SWAT and SWATCUP are not necessary or used when performing microbial assessments. Likewise, the Local
Data CSV files, HSPF, and PEST are not necessary or used when performing nutrient assessments using SWAT.

13




13. Checking the SARATimeSeriesUtility and SDMPB folders, the following files appear:

| File Edit View Tools Help |E,U403010104Uﬁ.wdm

. : _ /. SARA_Timeseries_Utility_2015-08-13.exe
il Organize = Open Share with

| . o — % MsM.dil
. .mmnW L -
4 ) sDmM pg/—/y —ﬂ@ SDMProjectBuilder.exe
4 | bin _Iﬂ HSPF_PEST_flow.exe

4 |l Data [55] HSPF_PEST_microbe.exe
/ | Input_flow.in
| H5PF-PEST 1 : :
|7 Input_microbe.in
, LocalData || 04020101_microbe_obs_009.txt
—
gu—
. met =] AnimallL.csv
s MSKM £ BoundaryPointsLL.CSV
- £1=] FCProdRates.csv
. national
_ £l=] GrazingDays.csv
+ NaticnalData £=] Manurefpplication.csv
, SWAT-SWATCUP £1=] MonthlyFirstOrderDieOffRateConstants.csv
——
» | gdal £=] OutputPointsLL.csv
£l=] PointSourceData.csv
4 [, models £=] PointSourcel L.csy
» W HSPF £: SepticsDataWatershed.csv
s L SWAT £ SepticsLL.csv
] £=] WildlifeDensities.csv
> Ju Plugins —
» . Taudem5Exe |7 Input_SWAT.in
= Windows BExtensions Iﬂ SWAT_SWATCUP . exe
s L oete 87 Update_par_inf.exe
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BASINS, WinHSPF3.0, and WinHSPFIt

If BASINS, WinHSPF3.0, and WinHSPFIt have already been downloaded to the computer, skip this step;
otherwise, proceed with the installation. The BASINS installation package includes both forms of the
HSPF model: WinHSPF3.0, the Windows version with a user-friendly, user interface; and WinHSPFIt,
which is the “lite” version of HSPF used for batch simulations for model calibration. The version of
BASINS being used with this workflow is one that has NOT been released through the BASINS 4.1
download web site (i.e., http://water.epa.gov/scitech/datait/models/basins/download.cfm) at this time.
Instead, BASINS 4.5 will be used with this workflow.

1. A copy of the BASINS installer can be found on Dropbox and can be accessed at the following
location, which includes a beta version of BASINS (version 4.5) with the latest updates and
represents the version that should be used with these tutorials:

https://www.dropbox.com/s/k3vI7wnmp1li2kal/BASINS4.5.2016.12.21Rev.exe?dI=0

2. Save the file, “BASINS4.5.2016.12.21Rev.exe”, to the user’s folder of choice.
“BASINS4.5.2016.12.21.exe” contains the InstallShield installation executable.

3. Un-install any version of existing BASINS and HSPF software already installed.

4. If you are the Administrator of your computer, execute “BASINS4.5.2016.12.21Rev.exe”. The
following setup window will appear. Click “Next”.

(@l setup - BASINS [ESSEENC

Welcome to the BASINS Setup
Wizard

This will install BASIMS 4.5.2016.12.21 on your computer.

It is recommended that you dose all other applications before
continuing.

Click Mext to continue, ar Cancel to exit Setup.

Mext = ]| Cancel

15


http://water.epa.gov/scitech/datait/models/basins/download.cfm
https://www.dropbox.com/s/k3vl7wnmp1i2ka1/BASINS4.5.2016.12.21Rev.exe?dl=0

5. The following information page will appear. Click “Next”,

r - ™

Information 27
Flease read the following important information before continuing. .

When you are ready to continue with Setup, dick Mext.

BASINS 4,5 Release 2016-12-21
Any previous version of BASINS 4.x should be uninstalled before proceeding.
Differences from previous BASINS 4. 1 update:
- MLDAS download now indudes several new constituents,
new option to adjust time from UTC to project time zone, and
updated grid coordinates on the NLDAS map layers (was off by one.)

- MWIS download is now able to read new version of RDE file formats
that are now available from MWIS

Major differences from BASING 4. 1:

-
o P I ' . cw

With the current version of the BASINS/HSPF software, we have found that using a different folder

location could create execution problems with HSPF, so use the default director suggested by the
installation software.

6. The “Select Destination Location” window will appear. Do not change the suggested folder
location. Click “Next”.

r B
Select Destination Location A}
Where should BASINS be installed? |

l Setup will install BASINS into the following folder,

To continue, dick Mext. If you would like to select a different folder, dick Browse.

C:\BASING45| Browse...

At least 646.9 MB of free disk space is required.

<Back || Next> | | cancel

16



7. The user has the option of a Full or Customized installation; choose “Full installation”.

|

Select Components
Which components should be installed?

Select the components you want to install; dear the companents you do not want to
install. Click Mext when you are ready to continue.

full installation

8. Click “Next”, and you can specify a Start menu folder where the program’s shortcuts will be
located. Here,” BASINS” was chosen.

|

Select Start Menu Folder

Where should Setup place the program's shortouts?

I Setup will create the program's shortouts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, did: Browse.

JASIMNGS Browse...

Don't create a Start Menu folder

< Back ][ Mext = ][Eam:el

17



9. Click “Next”, and the following “Ready to Install” screen will appear:

PR S

Ready to Install a7
Setup is now ready to begin installing BASINSG on your computer. .

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\BASING45 i

Setup type:
Full installation

m

Selected components:
BASINS Core Components
Tiles plug-in: View web map background layer from OpenStreetMap
HSPF and Related Programs |
SWAT Databases
GWLF-E

Desktop Icons o

(<o (i) (o]

10. Click “Install”. BASINS will be installed with HSPF.

FESES. . e
Installing )]
Please wait while Setup installs BASING on your computer, .

Extracting files. ..
C:\BASINS45bin\D4EMDownload\gdal \wa4\gdal 19.dIl

18




11. When the installation is complete, the following screen will appear. Click “Finish”.

|
Aopwns 0 |

Completing the BASINS Setup
Wizard

Setup has finished installing BASINS on your computer, The
application may be launched by selecting the installed icons.

Click Finish to exit Setup,

12. Once the BASINS installation is finished, shortcut icons for BASINS 4.5, WinHSPF3.0, and
Wianprt will appear on your computer's Desktop.

R
1y

13. WinHSPF3.0 can run HSPF only through a user interface. WinHspfLt is a “lite” version of
WinHSPF3.0 and can run HSPF on a Command window (e.g., batch runs). WinHspfLt is
frequently coupled with other software such as PEST, FRAMES, etc. If the icons do not appear on
the Desktop, locate the following executables — BASINS.exe, WinHspflLt.exe, and WinHSPF.exe —
on the hard drive, where they are typically found in “\BASINS45\bin”,
\BASINS45\models\HSPF\bin”, and “\BASINS45\models\WinHSPF30\bin”, respectively.

19



% MapWinUtility.dll
|| default.mwcfg
a StatusMonitor.exe

@@ & mmsq5 » bin » Z| DynamicInterop.dll
. File Edit View Tools Help "5_'. BASIMNS. exe

Organize - ) Open 3

S ; Z1| ATCoUnits.mdb
4 | BASINSA
> | bin =] hspfmsg.wdm

. data

|%| MapWinUtility.dll

. docs
D ete a StatusMonitor.exe
4 | models .
|| GWLE-E a WinHspflLt.exe
a || HsPF
. bin g
|| HSPFParmData | starter
4 | WinHSPF30 :
] HspfEngineMet.exe

[ ¢ bin - e
. Applfcatwmo 8 Statushlonitor.exe
k} File folder
1 item selected \ atcControls.dll

atcData.dll
atcFtableBuilder.dll
atcSegmentatmn dll
atcUCTLdll
atcUCIForms.dll
atel ilitw.clll

—

2l (&) [&] &) [&] & [&)]
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SARA Timeseries Utility

1. Runthe installer titled “SARA Timeseries Utility 2015-08-13.exe” by double-clicking on it from
the folder

P )

Search SARATimeSeriesUti.. 0O

Organize « Include in library Share with + Burn MNew folder

> | SARATimeSeriesUtility |+ Name

& |, SDMPB

I» 1. SDMPB Applications&Versions A
. Shape Files 7 SARA_Timeseries_Utility_2015-08-13.exe ]

J inc - 4 m |

2. Running the installer as an Administrator may be required, depending on security settings and
the chosen installation location. Place it in the file location you created earlier. A Shortcut icon
for “SARA Timeseries Utility” (representing the executable “SARA Timeseries Utility.exe”) should
now be on your computer screen:

The “SARA Timeseries Utility.exe” saves text output as UTF-8, omits the Byte Order Marker at the
beginning of the file, skips the title line in the file if the title is blank, and skips the date column if all
date and time components are hidden.
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FORTRAN Library

To properly execute PEST input files for HSPF parameter calibration which is an executable, the
appropriate FORTRAN Library must be on the user’s machine: “Intel® Visual Fortran Redistributables on
IA-32". If this software already exists on the machine, skip this install; otherwise, proceed with this

download to install.

1. Go to https://software.intel.com/en-us/articles/redistributable-libraries-of-the-intel-c-and-
fortran-compiler-for-windows

3. Select a folder where you have administrative privileges. In this example, the folder was

HILE wTT SUIIRIE 1Y YRIUY WS

11.1.080 update 5

- Redistributable library package for 1A32
- Redistributable library package for Intel 64
- Redistributable library package for 1A-64

Intel C++ Compiler for Windows
11.1.065 update &

- Redistributable library package for 1A32
- Redistributable library package for Intel 64
- Redistributable library package for |1A-64

Intel C++ Compiler for Windows
11.1.067 update 7

- Redistributable library package for I1A32
- Redistributable library package for Intel 64
- Redistributable library package for 1A-64

Intel C++ Compiler for Windows
11.1.070 update 8

- Redistributable library package for 1A32
- Redistributable library package for Intel 64
- Redistributable library package for 1A-64

Intel C++ Compiler for Windows
11.1 update 9

- Redistributable library package for I1A32
- Redistributable library package for Intel 64
- Redistributable library package for |1A-64

Under “Links to the redistribution packages”, download “Intel Visual Fortran Compiler for
Windows 11.1 update 9 Redistribution library package for IA32” by clicking on “Redistribution
library package for IA32".

HILEI VISUAl FWIlall SUINPIET 1W] YWY W

11.1.060 update 5

- Redistributable library package for I1A32
- Redistributable library package for Intel 64
- Redistributable library package for I1A-64

Intel Visual Fortran Compiler for Windows
11.1.065 update &

- Redistributable library package for IA32
- Redistributable library package for Intel 64
- Redistributable library package for IA-64

Intel Visual Fortran Compiler for Windows
11.1.067 update 7

- Redistributable library package for IA32
- Redistributable library package for Intel 64
- Redistributable library package for I1A-64

Intel Visual Fortran Compiler for Windows
11.1.070 update &

- Redistributable library package for I1A32
- Redistributable library package for Intel 64
- Redistributable library package for 1A-64

Intel Visual Fortran Compiler for Windows
11.1 update 9

edistributable library package for IA3
- Redist r Intel 64

- Redistributable library package for |A-64

Rate Us Wt

Look for us on: f 3 g"' E English »

C:\Users\gwhelan\DLL download\Library Package 1A32\

4.

5.

Execute “w_cprof_p_11.1.072_redist_ia32.exe”.

An “Open File — Security Warning” window may appear. If so, click “Run”, and a screen similar
to the following may appear.
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Do you want to run this file?

. 'l' Mame: ..eewook Kim\Desktop\w_cprof_p_11.1.072_redist_ia32.exe
I—I Publisher: Intel(R) Software Products

Type: Application

From:  Ci\Users\Keewook Kim\Desktop\w_cprof_p_11.1.072_redi...

Run ] [ Cancel

|| Always ask before opening this file

While files from the Internet can be useful, this file type can potentially
harm your computer. Only run software from publishers you trust What's
the risk?

6. The “Preparing to Install...” window will appear, then disappear.

Preparing to Install...

Intel(R) Visual Fortran Redistributables for Windows™ on 1A-32
Setup is preparing the InstallShield Wizard, which will guide you
through the program setup process. Please wait.

Extracting: Intel(R) Visual Fortran Redistributables for Windows on

Cancel

7. The InstallShield window will appear.

Welcome to the InstallShield Wizard for
Intel(R) Visual Fortran Redistributables for
Windows* on IA-32

The InstallShield(R) Wizard will install Intel(R) Visual Fortran
~ Redistributables for Windows™ on 14-32 on your computer. To
continue, click Next.

WARNING: This program is protected by copyright law and
international treaties.

*0Other names and brands may be claimed as the property of
others.
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8. Click “Next” and accept the license agreement.

License Agreement

Please read the following license agreement carefully.

IMPORTANT - READ BEFORE COPYING, DISTRIBUTING, INSTALLING OR =
USING El
Do not copy, distribute, install, or use the Materials provided under this license
agreement ("Agreement™), until you have carefully read the following terms

and conditions

By copying, distributing, installing, or otherwise using the Materials, you agree
to be bound by the terms of this Agreement. If you do not agree to the terms
of this Agreement, do not copy, distribute, install, or use the Materials

End User License Agreement for the Intel(R) Visual Fortran Compiler =~

(@)1 accept the terms in the license agreement

(7)1 da nat accept the terms in the license agreement

InstallShield

[ s [ _mets ][ conea ]

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

InstallShield

< Back ][ ‘p‘ Install ] [ Cancel

10. Click “Install”.

Installing Intel(R) Visual Fortran Redistributables for Windows™ on 1A

The program features you selected are being installed.

Please wait while the InstallShield Wizard installs Intel(R) Visual Fortran
Redistributables for Windows™ on IA-32. This may take several minutes.

Status:

InstallShield
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III

11. If “User Account Control” window appears during the installation, click “OK”.

12. When the installation is complete, click “Finish”.

InstallShield Wizard Completed

| The InstallShield Wizard has successfully installed Intel(R) Visual
Fortran Redistributables for Windows™ on IA-32. Click Finish to
exit the wizard.

13. The FORTRAN Library is now on your machine.
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PEST
Installation Procedure

If the user has already downloaded the latest version of PEST to the computer, skip this step; otherwise,
proceed with the installation.

1. Go to http://www.pesthomepage.org/Downloads.php, and under “PEST version 14.2”,
download the zip file titled “pest14.zip” by clicking “PC version of PEST".

PEST version 14.02

What's new in PEST wversion 142 A few bug fixes and some minor efficiency
improvements. The big change, however, is compatibility with PEST_HP - a new wversion
of PEST whose design is optimized for use in highly parallelized environments such as
the cloud. ¥You can obtain PEST_HP from the PEST.cloud website.

Upgrades to PEST have always been back-compatible with previous versions of PEST
{as is PEST wversion 14). Howewver forward-compatibility of version 14 of PEST with
PEST_HP ensures that version 14 of PEST will tolerate entities on PEST input and output
files that are meant for PEST_HP. Specifically:-

+ Version 14 of PESTCHEK serves as a global input file checker for a PEST_HP input
dataset, as well as for a PEST input dataset;

+ Version PEST of PEST can write "hp starter files" for PEST_HP, this increasing the
efficiency and decreasing the cost of PEST_HP cloud deployment;

+ Utility programs such as SVDAPREP which construct an input dataset for PEST
also construct an input dataset for PEST_HP;

« Utility programs such as PWTADI1, PWTADIZ2, SSSTAT and others which read a
PEST run record file can also read a PEST_HP run record file (which differs in
some small, but important, ways from a PEST run record file).

Download the Iates(PC version of PEST. >

2. Unzip “pestld.zip” to a folder where you have administrative privileges, such as your user’s
folder (C:\Users\<your name>).
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In the example below, a folder named “PEST” was created on the C: drive, so the full folder extension
is “C:\PEST”, to indicate where “pest14.zip” was unzipped.

F=% EoR 55
@ O=| Computer » OS(C) » PEST by ~[ 42 | search pEsT o
Organize ~ Include in library = Share with ~ Burn MNew folder B _d (7]
~
i Name Date modified Type Size i
4% Computer e .
doc 3/11/2015 3:23 PM File folder
482 0S(C) =
edpestex 3/11/2015 2:23 PM File folder
5 Apps s _ -
modules 3/11/2015 3:23 PM File folder
> b7f1b031bf7552738391fcal2c0
papestex 3/11/2015 3:23 PM File folder
> BASINS41 ) R .
pestex 3/11/2015 3:23 PM File folder
dell
. ppestex 3/11/2015 3:23 PM File folder
> Drivers : . - ) ~
" addregl.exe 1/3/2 52 A Application 85KB
e074ebaeb37f0ef5b0 . o R _ B
® | assesspar.exe 17372 :5 Application 369 KB
> Intel : . )
" | beopest32.exe 1/3/ al Application 2,114 KB
Perflogs -
® | beopestbd.exe 1/3/ -1 Application 2,531 KB
> PEST : o _ -
. ® | cmaes_p.exe 1/3/ Application 1,505 KB
> Program Files ]
: ® | comfilnme.exe 1/3/. Application 85 KB
> Program Files (x86) :
B cov2cor.exe 1/3/2 Application
> Python27 ]
® | coveond.exe 1/3/2 Application
> SWAT E
B dercombl.exe 1/3/2 Application
> Temp S o _
B eigproc.exe 1/3/2 Application
> Users
. ® ' genlinexe 1/3/2 Application
> | Windows = . o _
"' genlinpred.exe 1/3/2 Application
> Work
® ' identpar.exe 1/3 Application
- B | infstat.exe 1/3/2015 5:46 AM Application
- &l Network
® | infstatl.exe 1/3/2015 5:47 AN Application
- 1l
132 items

HSPF simulation.

There is no required installation process for PEST. The user can copy “pest.exe” from the folder where
“pestl4.zip” was unzipped and place it in a folder where the user can run “pest.exe” in a Windows
Command Window. The PEST manual (“postman.pdf”) can be found in the “doc” folder (see above
figure). Running PEST separately will not be necessary, as an executable has been developed
(HSPF_PEST_flow.exe) to automatically run PEST to calibrate flow parameters associated with an

Checking to Ensure that PEST Files for Microbial Calibration are not Quarantined

Some personal computers contain Symantec security software that quarantines programs (usually

executables,

e par2par.exe
e oObsrep.exe

* exe) when software is installed on the computer. We have experienced this issue with
two files associated with the PEST installation:

The user needs to confirm that these two files have not been quarantined. This can be done by

confirming that the files are in the PEST folder:
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Organize = Include in library - Share with =

.. ORDApps

| PerfLogs
Tl (7] obsrep.exe
, PEST B .

 Program Files
| Program Files (x86)
/| ProgramData
. Python27
137 items

CE par2par.exe

Iﬂ pararmerr. exe

[ paramfix.exe
| S

(LI

Computer

If the files do not appear in the folder, then the user needs to restore these files to the folder. This can

be done a number of ways:

o The Symantec system will notify the user that a file has been quarantined.
e The Symantec icon can be used to change the settings

Symantec Notifies the User

3. If the user is notified, a screen similar to the following will appear. To change the setting,

a. click “More” under “Activity”
b. choose to “Allow this file”
c. choose “Close”, then “Close”.

Download Insight
fo par2par.exe
The Download Insight sensitivity level does not allow this file.
Details
Signature : WS Reputation. 1 B Malicious
= There is strong evidence that this file
Scan Type : Auto-Protect is untrustworthy.
Ewent : Security Risk Found!
Identified : Tuesday, July 18, 2017 9:24:18 Very Few Users
User : gwhelan " This file has been seen by fewer than
Computer : D2626UGWHELAN2 50 Symantec users.
Mature
¥ Symantec has known about this fle
for more than 30 days.
Origin

Downloaded from http://www.pesthomepage.org/getfies.php?file=pesti4.zip

‘3 |3
£l 2
I T}

Activit
Download Insight has acted on the risk

v Symantec. Close

File restare is requested

Allow this file

v Symantec. Close
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User Accesses the Symantec Icon

4. If the user is not notified about files being quarantined, then access the Symantec icon and
change the settings:
a. Go totheicon listing, usually on the bottom right of the user’s home screen
b. Choose the Symantec icon.

B =

10:13 AM

» 11 L Ry o 3
oz # § @ % ™ 0w 7/18/2017

5. To restore quarantined files,
a. choose “View Quarantine”,
b. right click on each file name,
c. choose “Restore” from the list.

n u

Under “Type”, “Quarantined” will be changed to “Restored”, as illustrated in the following
screen capture. Exit the file, and check to ensure the files have been restored to the PEST folder.

[ |/} View Quarantine - Symantec Endpoint Protection Elilg1
Mext scan scheduled for 11:45 AM
View Quarantine __rce ]
Status | Fies and registry entries that are quarantined, backed up, or repaired are listed below.
Scan for Threats
Chan ge Settings Risk | Filename | Type Onginal Location Status
; View Quarantine WS Reputation.1 par2par.exe Restored C:\Users\gwhelanlie... Infected
Viar Logs :WSReputatlonJ obsrep.exe Restored C:\Users\gwhelanlie... Infected
EWSReputationJ parlpar.exe Restored CAPEST) Infected
LiveUpdate...
<] >
Restore Delete ] ’ Rescan All ] [ Export ] [ Add... Submit...

DISCLAIMER

The information in this document has been funded in part by the United States Environmental
Protection Agency (EPA) under DW-89-92399101-1 to the Idaho National Laboratory. It has been
subjected to the Agency's peer and administrative review and has been approved for publication as an

EPA document.
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APPENDIX A
Example Folder Structure when Implementing a Site Assessment using the SDMProjectPuilder

When the SDMProjectBuilder is executed (i.e., SDMProjectBuilder.exe) on a specific site (e.g., see
Whelan et al., 2017XX), the following files are automatically transferred from the user-defined SDMPB
installation folder to user-defined site-specific working subfolders (HSPF-PEST and LocalData):

o HSPF-PEST — HSPF and PEST related calibration files for flow and microbes

o Input_flow.in, which is an example input file containing the flow parameters used in the
HSPF calibration process, as well as default input files that contain folder locations of
HspfLt [batch (or light) version of HSPF], observed data used in the calibration, and PEST

o HSPF_PEST_flow.exe, executable compiled with FORTRAN that prepares the inverse
model PEST input files for HSPF flow parameter calibrations

o Input_microbe.in, which is an example input file containing the microbial parameters
used in the HSPF calibration process, as well as default input files that contain folder
locations of HspfLt [batch (or light) version of HSPF], observed data used in the
calibration, and PEST

o HSPF_PEST_microbe.exe, executable compiled with FORTRAN that prepares the inverse
model PEST input files for HSPF microbial parameter calibrations

o 04030101_microbe_obs_009.txt, which is a file that contains observed microbial
densities (i.e., concentrations) at a sampling location [e.g., near the outfall (i.e., mouth)]
of the watershed; these data are used in the microbial calibration tutorial.

e LocalData — Microbial Property Data and Source Files to Identify and Modify Contamination
Sources and Input Parameters

o 12 Local Data CSV files, which capture user-defined microbial properties, and microbial
loading source terms and locations

o “POTW Point Source Example.xIsx”, which provides the POTW discharge time series for

a Point Source example
—{Working FolderTitle
o =

@U" RS PES HEN 2] HSPF_PEST flow.exe
‘ File Edit View Tools Help / [ HSPF_PEST_microbe.exe

. o m—— | Input_flow.in
Organize « Include in library »* »

4 || HSPF-PEST1

] Input_microbe.in
| 04030101 _rmicrobe_obs_009.bd

! . EPAWaters
\ . HSPF AnimallLL.csv
. HSPF-PEST BoundaryPointsLL.CSV

| . hucl2 FCProdRates.csv

. LocalData GrazingDays.csv

 met ManureApplication.csv

. NHDPlus MonthlyFirstOrderDieQOffRateConstants.csv

—

. MNLCD

OutputPointsLL.csv
PointSourceData.csv
PointSourcelL.csv
SepticsDataWatershed.csv
SepticslL.csv

WildlifeDensities.csw
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