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Summary

A SARA Timeseries Utility supports analysis and management of time-varying environmental data
including listing, graphing, computing statistics, computing meteorological data and saving in a WDM or
text file. File formats supported include WDM, HSPF Binary (.hbn), USGS RDB, and Text (txt) files (using
the same import scripts as WDMUTtil and BASINS). WDMUTil users will find that most of its functionality
is included in this utility. In particular, the SARA Timeseries Utility is being used to publish a time series
of microbial densities that can be viewed or consumed by other components, such as the Microbial Risk
Assessment-Interface Tool (MRA-IT), which is a MathCad-based, integrated software tool based on the
pathogen of interest, exposure, intake, and dose. MRA-IT consumes txt files using a Unicode
Transformation Format using 8-bit code units (UTF-8), which is a character encoding capable of encoding
all possible characters in Unicode using 8-bit code units. The SARA Timeseries Utility tool produces UTF-
16, which is a character encoding capable of encoding all possible characters in Unicode using 16-bit
code units. The objective of this effort was to modify the SARA Timeseries Utility to produce txt files in a
UTF-8 format, which contributes to a seamless communication with components such as MRA-IT. This
tutorial reviews some of the screens, icons, and basic functions of the SARA Timeseries Utility tool,
which allows users to publish Hydrological Simulation Program — FORTRAN (HSPF) data as a UTF-8 txt
file.



Publishing a Microbial Density Time Series as a TXT File

PURPOSE

Publish a microbial density time series as a Unicode Transformation Format using 8-bit code units (UTF-
8) file.

OBIJECTIVE

The objective is to publish a time series of microbial densities that can be viewed or consumed by other
components, such as the Microbial Risk Assessment-Interface Tool (MRA-IT), which is a MathCad-based,
integrated software tool based on the pathogen of interest, exposure, intake, and dose (Whelan et al.,
2014; Soller et al., 2008, 2004). A C++ version of MRA-IT also exists, called the Irrigation and Recreation
Risk Assessment (IRRA) module (Pelton, 2015).

DEMONSTRATION

The SARA Timeseries Utility supports analysis and management of time-varying environmental data
including listing, graphing, computing statistics, computing meteorological data, and saving in a WDM or
text file (Aqua Terra, 2011). File formats supported include: WDM, HSPF Binary (.hbn), USGS RDB, and
Text files (using the same import scripts as WDMUTtil and BASINS). WDMUFtil users will find that most of
its functionality is included in this new utility. This tutorial reviews some of the screens, icons, and basic
functions of the SARA Timeseries Utility tool (Aqua Terra, 2011), which allows users to publish HSPF data
as a txt file.

SOFTWARE ACCESS, RETRIEVAL, AND DOWNLOAD

Instructions for access, retrieval, and download of the SARA Timeseries Utility software product are
provided under the heading, titled SARA Timeseries Utility, in Whelan et al. (2015), Installation of
Software for Watershed Modeling in Support of QMRA. When installed, a shortcut icon should now be
on your computer screen for SARA Timeseries Utility:



TUTORIAL: USING THE SARA TIMESERIES TOOL TO SAVE DATA FROM AN HSPF MODEL AS A TEXT FILE

The SARA Timeseries Utility tool is an independent software tool that can read watershed WDM files
created by HSPF and convert WDM binary information to provide multiple types of plots including txt
files. Typically, a watershed WDM file is created when the user executes HSPF, and the file exists within
the working folder (e.g., <working folder>\HSPF\). For example, if the user’s working folder is titled
“TestA”, as in the example below, then the watershed WDM (e.g., 040301010406.WDM) would be
located in the HSPF folder:

C:\Users\gwhelan\iemTechnologies\SDMProjectBuilder_100214\TestA\HSPF\

7 Select WDM Time Series file to open
> Y - - - - oo
@uv| . <« Users » gwhelan » iemTechnologies » SDMP[UJECtBLIIHELlUUZL“mI Search HS
Organize » New folder =~ [0l @
/ SDMProjectBuilder_100214 i Name : Date modified Type Size
b bin |= 040301010406 wdm 10/6/2014 6:08 PM WDM File 1,400 KB
JCE = metwdm 10/6/2014 6:04 PM  WDM File 6,920 KB
. TestA
. HSPF
J hucl2
met £
. NHDPlus
. NLCD I
. pes
. TestB
| TestC i |
File name: 040301010406.wdrm ~ [WDM Files (wdm) -
[ Open ] [ Cancel ]

Note that there may be multiple WDM files, and the correct one has a watershed ID designation (e.g.,
040301010406) as illustrated above.

For simplicity, a WDM file was created a priori (i.e., 040301010406.WDM), and it accompanied the
software download described in Whelan et al. (2015): “040301010406.wdm”. For the sake of this
tutorial, it is assumed that the WDM is located in

C:\Users\gwhelan\iemTechnologies\SDMProjectBuilder_100214\TestA\HSPF\

although in actuality, this particular file is located in the folder designated by the user during software
installation.

1. Run SARA Timeseries Utility, using the icon from the desktop, or double click the executable, titled
TimeseriesUtility 2015-08-13.exe, located in the folder where the user saved the file, when the
software was originally downloaded. See the example below, which is consistent with the
information contained in the software download tutorial (Whelan et al., 2015).



. v Computer » OSDisk (C:) » Users » gwhelan » TimeSeriesUtility » SARA_Times_Series_Utility

: File Edit View Tools Help

Organize « Include in library « Share with « Burn MNew folder

-

! Links “  MName Date modified Type Size
. MaxStat Lite §
MicrobialP i3 m 040301010406.wdm 10/6/2014 6:08 PM  WDM File 1,400 KB

. MicrobialPrope

t MicrobialP " "tYDB Original 7 SARA_Timeseries_Utility_2015-08-13.exe 8/13/201511:31 AM  Application 2,768 KB
. MicrobialPropertyDB_Origina

W My Music

& My Pictures

I LA i Edit Share Backup Tools Settings View Help Upgrade

. SametimeTranscripts

3 Saved Games = Folder name: SARA_Times_Series_Utility E c ‘ .ﬂ @ All files

I Searches fa- Location: C\Users\gwhelan\TimeSeriesUtility Unzip | Dropbox Google SkyDrive | Searcth @) Selected Files
1 Temp Drrive -
| TimeSeriesUtility Unzip Unzip to Cloud Files
. SARA_Times_Series_Utility Type Meodified Size
aL SARA_Times_Series_Utility.zip ?@SARA_T\mserls_UtlIrty_ZUlS-U%-B.a(e Application  8/13/2015 11:31 AM 2834229 :
Ju USEPA &= 040301010406.wdm WDM File 10/6/2014 6:08 PM 1,433,600
LRV T S T

Total 2 files, 4,168KB

The following screen appears:

I[ Manage Files ] Mo files are open

Mo Timeseries are selected

Save Compute
SaveAsTed | | Meteorlogic

SAN ANTONIO
RIVER. ALUTHORITY

SaveAsData | |

| | mport Textto wDM |

SAN ANTONIO
RIVER. ALITHORITY

SaveAsTed | |

SaveAsData | |

Tree | | Import Tetto WDM |




3. Select the ‘WDM Time Series’; choose ‘Ok’.
[ selectpectfieroopen T ol ]

- Basins Observed Water Quality DEF
- (G55HA Timeseries

- HSPF Binary Output

- NCDC New Data Files

- Read Data With Script

- SUSTAIN or PLTGEN Timeseries

< - WDM Time Series >

4. In the HSPF folder within your working folder, locate the WDM file referenced to the watershed
ID. In this example, it is the WDM that accompanied the install (i.e., 040301010406.wdm). For
simplicity, it is assumed that the WDM file is located within the working folder “TestA”:

C:\Users\gwhelan\iemTechnologies\SDMProjectBuilder_100214\TestA\HSPF\

and the WDM file is 040301010406.WDM, as noted in the figure below:

< Select WDM Time Series file to open

@@ | « Users » gwhelan » iemTechnologies » SDMProjectBuilder 100214 » Testh » HSPF = [ Search HSPF

Organize » New folder B= ~ [ @

1 SDMProjectBuilder 100214 *  Name Date modified Type Size

. bin

. data

. Testd
|| HSPF
10 hud2
.. met
. NHDPlus
L. NLCD
) pes

. TestB

\ TestC -

= 040301010406 wdm 10/6/2014 6:08 PM WDM File 1,400 KB|
=] metwdm 10/6/2014 6:04 PM WDM File 6,920 KB

]

File name: 040301010406.wdm - [WDM Files (“wdm) -

[ open ][ T ]

5. Click ‘Open’, and the name of the file becomes registered:

Save As Text Meteorologic ]

Save As Data Math |

[ Import Text to WDM




6. Choose ‘Select Timeseries’,

==

SAN ANTONIO
RIVER. AUTHORITY

[ s | [ savemsTee | [ Meteorologe |
[ Graph ] ’ Save As Data ] [ Math ]
[ Tee | [ Impot TextoWDM |

7. Ascreen similar to the following will appear:

EECT R S T

File  Attributes Select Help
|| Select Attribute Values to Filter Available Data

Scenario ~ [Location

04030101 IMP102 + DEAL
IMF202 [ FLow
FER101 FERO
PER102 POQC
PER103 RO

ArnAns [ atats

Matching Data (51 of 51)

04030101 RCH2 FLOW
04030101 PER101 PERO
04030101 PERT0T POGC
04030101 PER102 PERO
04030101 PER102 POGC
04030101 PER103 PERO
04030101 PER103 POGQC
04030101 PER104 PERO

Selected Data (1 of 51)
04030101

Dates to Include

(A ] [ Common ]

Stat  2000/01/01 2000401/ 2000/01/0
End 2000/12/31  2000/12/31 200012731

[7] Apply month/day range to each year

[ Change Time Step To: 1_ [D'ay v] [A\reragefSa’ne

8. To add an attribute, such as the Time Unit (e.g., hour, day, month, etc.), choose ‘Attributes’,
then ‘Add’. Go to the down arrow, and choose ‘Time Unit’. This is not a necessity, but it allows
to user to ensure that they are choosing the data with the correct units. In this case, hourly
output is needed.



— = =
[ e ==
File @ Select  Help
Select Attiwesdeflics to Fiter Available Data
[Semaﬂc v][ ocation v][lbﬂﬂluert '] Data Source .
" . Constituent
04030101 IMP102 DGAL Dty Sorces I
IMP202 @ FLow Description
PERTOT FERO hscery 1
PER102 POQC \er;er;t_a\
caton
PER103 _ RO _ ot
et enme STANAM
Matching Data (51 of 51) %EeF(l‘SLOP
04030101 RCH2 FLOW TSEYR
TSFILL
04030101 PER101 PERO TeFORM
04030101 PER101 POQC TSTYPE
Time St
020101 PERI02 PEROD I —
04030101 PER102 POQC
Calculated Attributes:
04030101 PER103 PERO Coefficient of Variation
04030101 FER103 POQC Court
o Courtt Missing
04030101 PER104 PERO Count Postive
Count Zero
End Date
Selected Data (1 of 51) Geometric Mean
04030101 RCHZ DQAL Last
Max
MaxDate
Mean
Min
MinDate
Dates to Include Serial Comelation Coefficient
Common Skew
[a ] B St Devition
Start 2000401401 2000/01/01 2000701701 Standard Emor of Skew
End 2000/12/31  2000/12/31 2000/12/31 Jlart Date
SumAnnual
[ Apply morth/day range to each year Variance
|| Change Time Step To: 1 [Day v] [Meragef.‘;ame V] [ Ok l Cancel ]

9. Within the ‘Select Attribute Values to Filter Available Data’ section, under the ‘Constituent’
heading, choose ‘DQAL’, as this is the constituent that provides the microbial density time
series. Choose the location of interest under the ‘Matching Data’ section (i.e., click on ‘RCH2’). In

this case, we choose ‘RCH2’, this location appears in the ‘Selected Data’ section.
< Seled'l'lrresines gni |

File  Attributes  Select  Help
Select Attribute Values to Fitter Available Data

scenano = [Location + | [Consttuent | [Time Uni -
04030101 IMF102 - M - o

IMP202 [ Frow Day

PERTO1 PERD

PER10Z2 POGC

PER103 RO

ArRAns crne

Matching Data (8 of 51)

04030101 RCH1 DQAL Hour
04030101 RCHE DQAL Hour
04030101 RCH7 DQAL Hour
04030101 RCHS DAL Hour
04030101 RCH4 DQAL Hour
04030101 RCH3 DOAL Hour

04030101 RCH8 DAL Hour
O

Selected Data (1 of 51)
04030101 RCH2 DQAL Hour

Dates to Include

Al Comman
Start  2000/01/01  2000/01/01 2000/01/01
End 2000/12/31  2000/12/31 2000/12/31

[] Apply month/day range to each year

[] Change Time Step To: 1 [D'ay v] lAvaage/Same v] Ok i Cancel




If the user wants to specify a subset of the time series, they can modify the ‘Start’ and ‘End’ dates
located in the lower most section, titled ‘Dates to Include’. In the example provided, the time series
extends over one year (i.e., 2000). If the user is interested in a particular day or weekend (e.g., when
a beach is being used), this is the place where the user chooses which days to assess. In this
particular example, we would like to assess a three day exposure period from March 1, 2000
through March 3, 2000.

<" Select Timeseries EEL'

-

File  Attributes  Select  Help
Select Attribute Values to Fitker Available Data
Scenario v] [Lucatiun v] [Cnnst'rtuem v] [Tlm& LInit -
w0 e - ET - o
IMF202 LA FLOw | Day
PER101 PERD 7
FER102 FOQC
PER103 RO

nrrdna T

Matching Data (8 of 51)

04030101 RCH1 DGAL Hour
04030101 RCHE DGaAL Hour
04030101 RCHY DGAL Hour
04030101 RCHE DGAL Hour
04030101 RCH4 DGEAL Hour
04030101 RCH3 DGAL Hour

04030101 RCHE DGAL Hour
a0

Selected Data (1 of 51)
04030101 RCH2 DGAL Hour |

Dates to Include
[ [ Al ] [ Commaon ]
Start 2000/01/01  2000/01/01 @
End 20001231  2000/12/31 w
[7] Apply morth./day range to each year
[7] Change Time Step To: 1 [Dag,r v][ﬂverag&;"ﬂam& v“ Ok ][ Cancel ] ‘

10. Select ‘OK’. The selected time series is registered next to the label ‘Select Timeseries’:
Open File Maa 25 C:\Users\gwhelan'‘iemTechnologies . SDMProject Builder_100214\TestA\HSPF.040301010406 wdm

[ select Timeserd | 04030101 RCH2 DAL

View Save Compute
[ s ] [ SavehsTex

[ Meteorloge |

)
[ Gmph | [ SavessDaa | | Math ]
)

[ Tree | [ impon Textto WM




11. Select ‘List’.

[  Openfie || ManageFies | Ci\Users\gwhelan\iemTechnologies\SDMProjectBuilder_100214\TestA\HSPF\040301010406 wdm
04030101 RCH2 DRAL

Save Compute

[ SaveAsTet | [ Meteorologic |

|  SavedsData | | Math J

[ Import Textto wDM |

and a ‘Timeseries List” appears:

= e Series Lt Eﬂlgﬂ
File Edit View Analysis Help
|History 1| from 040301010406.wdm | (=]
(Constituent DQAL
Id 151
Min 9.203.1
Max 21,029
Mean 15,126 |

1073
10275 J
10000

93773
8315
92031
53034
94896
97349
10014
10320
10656
11024
11427
11853
12250
12532
1272
12879
13030
13164

Note that the information between the pull-down menus and the data is denoted as
“Attributes” (e.g., History, Constituent, Id, Min, etc.). The view may also appear as follows,
because the last settings from your machine are saved, so one screen capture in this tutorial will
not necessarily capture everyone’s view.



File Edit View Analysis Help
History 1 | from 040301010406 wdm | from 040301010406 wdm
| RO | DQAL
| 138 | 139
| 0006148 | 103.36
|
|

40.172 | 325.280.000
2.7202 | 12.202.000
1990/01/01 01:00 14,893 103.36
1990/01/01 02:00 11.199 109.61
1990/01/01 03:00 8.4653 118.88
1990/01/01 04:00 6.44 1314
1990/01/01 05:00 49386 14729

12. The output that will be saved to file can be customized. Because we will use this example to
cater to the input needs of the MRA-IT model, it requires only a listing of the microbial densities
without any other identifying information, such as headers or the times associated with each
density. To produce such a txt file, choose ‘File’, then ‘Select Attributes’:

Qﬁ'qﬂu}

|| File Edit View
|| Analysis Help
|| 10173
10275
10000
93773
9315
32031
93034
94896
57243
10014
10320
10656
11024
11427
11853
12250
12532
12712
12879
13030
13164
13280

m

10



13. Deselect all Attributes by clicking on the highlighted ones, producing:
-
el select L el )
i i - -

Coefficient of Varation -
Constituent 5l
Count

Count Missing
Count Positive
Count Fero
Data Source
Description

End Date
Geometric Mean
Histony 1

Id

D

Irterval

Last

Location !

m

Scenario
Serial Comelation Coefficient
Skew S

LA J[ Meme [[ Ok |[ Cancel |

14. Choose ‘OK’. Resulting in all Attributes being removed. It just so happens that this screen
capture produces the same results as the previous one.

File Edit View
| Analysis Help
10173
10275
10000
893773
8315
92031
53034
94856
97349
10014

10320
10656
11024
11427
11853
12250
12832

11



15. Choose ‘View’, then ‘Date and Value Formats’ to select/deselect formatting information. One
may or may not receive a screen that looks like the following:

Date Format
(@ Year Month Day
() Morth Day Year
(O Day Month Year
() Days starting 1900
Years [ ] Two Digit Years

Months [ | Month Names
Days

Hours Midnight as 24:00
Minutes

[[] Seconds

Date Separator i
Time Separator

Help

Value Format
Standard Format | #4210 stiEstitisss

Exponent Fomat #sett
Significant Digts 5
Madmum Length 0

I Value Cannot Fit #

16. Remove the comma in the ‘Standard Format’, if it exists. If the time formats (e.g., Years,

Date Format

@ Year Month Day
) Manth Day ‘Year
1 Day Month Year

Twao Digit Years
Manth Mames

Midnight as 24:00

Date Separstor

Time Separator

Months, etc.) have been checked, deselect them by clicking on them. Finally, remove the title.

Value Format

Significant Digits
Mandmum Length
ff Value Cannot Fit

o

—

|[ Cancel [ Aeply

12



17. Click ‘Apply’, then ‘Ok’, and the commas will be removed as well as Attributes:
z%cxil
File Edit Wiew
| Analysis Help
10173
10275
10000

9377.3
9315
9203.1
93034
9439.6
97349
10014
10320
10656
11024
11427
11853
12250
12532
12712
12878
13030
13164
132280

R

i

m

18. When satisfied with the selected data, attributes, and format, Choose ‘File’, then ‘Save
Changes’.

19. Close by clicking on the X in the upper right hand corner.

20. Choose ‘Save as Text’
-
s Ty

I Open File I[ Manage Files ]Noﬁlesarecpen

Mo Timeseres are selected

el
=

SAN ANTONIO
RIVER. ALUTHORITY

T Save As Text | Meteorologic |
| Geph | Save As Data [ Math ]
| Tree | | import TedtoWDM | ot | [ tep |

13



21. Create a name for the file, and Save it to your working folder:

= 5
yieg
5 1= ——_——
e 5| )i« Users » gwhelan » iemTechnologies » rojectBuilder b Te 3 v | +4 (M| Search HSFF
Qu U hel Technol SDMP Builder 100214 » Testd » HSPF + yel
— — - .
Organize * MNew folder 4= - IZ@I
J SARATimeSeriesUtility o Name Date modified Type
, SDMPB et e
SDMProjectBuilder 100214 & TestAQuiputnt LA LT et
i N L - || TestAOutput_Revl bt 8/11/201510:44 AM  Text I
J bin
| data
J Testh I
| HSPF |
. hucl2
- 4 1 v
File name: Te;tAOutput_Rev2| -
Save as type: | Text Files (*.bdt) V] I
= Hide Folders [ Save ] ’ Cancel ]
]

After carefully choosing the format the first time using the ‘Timeseries List’ form, the ‘Save As
Text’ button on the main window can be used to save other data using the same format without
having to open the ‘Timeseries List’ form again.
22. Close by clicking on the X in the upper right hand corner. This file is ready to be consumed by
other modules. In this case, by the MRA-IT risk assessment module.
DISCLAIMER
This document has been reviewed in accordance with U.S. Environmental Protection Agency policy and
approved for publication.
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