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Abstract

Abstract

Hydrologic and water quality modeling with the Hydrological Simulation Program-Fortran (HSPF)
involves managing large volumes of data. Among that data are parameters describing watershed
characteristics, which often are derived from Geographic Information Systems (GIS) layers such as
subbasin boundaries and land uses. Other parameters specify simulation options within HSPF. All of
these parameters are input to HSPF by means of a text file, known as the User Control Input (UCI) file,
containing a series of tightly formatted records. The values on the records must be formatted precisely,
and the records must themselves be arranged in a preordained order for HSPF to understand.

WinHSPF was designed as an interactive Windows interface to HSPF. WinHSPF assists the user in
building UCI files from GIS data, especially data from the US Environmental Protection Agency’s
BASINS system. After the UCI file is built, WinHSPF is used to view, understand, and modify the model
representation of a watershed. The Fortran program HSPF can be run from within WinHSPF. A given
UCI file can be modified and saved by another name, thus creating model simulation scenarios. Within
the BASINS system, WinHSPF is intended to be used in conjunction with the interactive program known
as ‘GENeration and analysis of model simulation SCeNarios’, or GenScn. GenScn allows the user to
analyze results of model simulation scenarios and compare scenarios.




WinHSPF 2.0

Introduction

Purpose of Report

This manual assists both end users and system administrators with the interactive computer program
WinHSPF. Following the introduction is a chapter entitled User’s Guide. This chapter contains four
sections. The first section is entitled User Interface. It provides guidance for navigating the graphical user
interface. The next section includes an Overview of WinHSPF from a systems perspective. Included is
information relating to the system hardware and software requirements, system architecture, and sample
data provided. Following that section is a series of Tutorials designed to familiarize a user with getting
around within WinHSPF. The last section of the User’s Guide, Detailed Functions, provides more
specifics about individual functions of modules of WinHSPF. This manual concludes with a list of
references and an appendix containing descriptions of the four types of BASINS files used by WinHSPF.

Background

Use of the Hydrological Simulation Program-Fortran (HSPF) watershed model (Bicknell and others,
1997) traditionally involved using a text editor to build an input sequence to describe a watershed’s
physical and water management characteristics. For large, complex river basins, input sequences were
often thousands of lines long when water quality was simulated in addition to the hydrology. The
processes of building a new input sequence and making changes to an existing one were time consuming
and complex. In addition, the physical abstraction of a watershed was not at all apparent from looking at
the input sequence. It was difficult for a user to understand how the model representation of a watershed
related to the watershed in the real world.

The development of WinHSPF came as a response to the need to make HSPF input sequences easier to
build and modify. WinHSPF provides advanced interaction with the HSPF input sequence and graphical
illustration of the model representation. WinHSPF was created for the US Environmental Protection
Agency’s BASINS system, although any HSPF user would benefit from its advanced input sequence
modification functionality.

Capabilities and Uses

WinHSPF provides an interactive interface to HSPF in a Windows environment. WinHSPF may be used
for creating a new HSPF input sequence or for modifying an existing HSPF input sequence. The program
HSPF may be run from within WinHSPF. Input Sequences may be modified and saved under another
name, thus creating simulation scenarios. WinHSPF also assists the user in building the necessary data
sets and making the necessary modifications to the input sequence for hydrologic calibration using the
United States Geological Survey’s Expert System for the Calibration of HSPF (HSPEXP).
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User’s Guide

This user’s guide provides:
a description of how to use the forms and menus of the user interface;
an overview of the system architecture, and sample data;
a tutorial containing a set of lessons that shows the major features of WinHSPF; and

a detailed description of the forms and menus for each major function in WinHSPF in (detailed
functions).




WinHSPF 2.0

User Interface

The majority of the user interface consists of standard Windows (95/98/NT/2000) components. All forms
within the system are made up of varying numbers of menus, toolbars, buttons, lists, check boxes, radio
buttons, command buttons, picture boxes, and text boxes. All mouse interaction is through the left mouse
button. More detailed information on the objects that make up the forms may be found in the Windows
on-line help. A few extensions to the Windows interface are used in WinHSPF, but these operate in a
similar manner to Windows components.

Graphical User Interface Conventions

WinHSPF was developed for user interaction to take place through a graphical user interface (GUI).
Screens are organized in a logical manner to minimize both user learning time and user mouse/keystroke
effort. Information within WinHSPF is often organized in layers, with the most basic, important
information being readily available and more detailed, less frequently used information being accessed
through additional menus or buttons. Another way that information may be layered is through the use of
overlaid tabs, with the most frequently used tabs on top of the stack.

WinHSPF was also designed to assist the user in keeping track of where they are in the system. This was
done by labeling all of the sub forms with titles that indicate the task being performed. This labeling also
confirms to the user that they got to the right place in the system after selecting a menu option or button.
The label on the main form is updated to include the name of the project being run every time a project is
opened.

Keyboard Shortcuts

To allow users the flexibility of not using a mouse, keyboard shortcuts have been provided to perform all
of the functions throughout WinHSPF. Some controls, such as menus and buttons, may be activated by
holding down the Alt key and then pressing the letter underlined in the control. Other controls may only
be manipulated using keyboard shortcuts if the control has the “focus.” Focus means that the control can
receive keyboard or mouse input. Focus is indicated by a dashed line surrounding the control. When
using the keyboard, the focus is changed from one control to the next by using the Tab key (a mouse sets
the focus to the control on which it has clicked).

Menu titles may be activated by holding down the Alt key and then pressing the letter underlined in the
desired menu title. Once a menu title has been activated (that is, pulled down), the desired menu item
may be selected by pressing the underlined letter or by highlighting the item using the arrow keys and
then pressing the Enter key. For example, to select the File:Open menu item, one would type ALT-FO.

Buttons may be activated in one of two ways. If a button caption has an underlined letter, holding down
the Alt key and pressing the underlined letter will activate the button. A button may also be activated by
setting the focus to the button and then pressing the Enter key.
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In this picture, the OK button has a keyboard shortcut, indicated by the underline, so pressing Alt-O will
activate the OK button as if it had been clicked with the mouse. The dashed line around the Cancel

button indicates that button currently has focus, so pressing Enter will activate the Cancel button as if it
had been clicked with the mouse. A button labeled Cancel can also be activated by pressing the Esc key.

Selection of list items is performed in different ways depending on the type of list. A scrollable list allows
multiple items to be selected. To select items in a scrollable list, set the focus to the list, use the arrows to
set the focus to the desired item, and then press the space bar to highlight the item. A drop-down list
allows only one item from a list to be selected. To select the desired item from a drop-down list, set the
focus to the list and use the arrow keys to highlight the desired item.

Selection of option buttons and check boxes may be made in two ways. If an option button or check box
caption has an underlined letter, holding down the Alt key and pressing the underlined letter will select
the item. Option buttons and check boxes may also be selected by setting the focus to them and using the
arrow keys to highlight the desired item. For option buttons, this will automatically select the button. For
check boxes, the space bar must be pressed to select the highlighted item.

If a form contains layered tabs of information, a tab may be moved to the front by holding down the Alt
key and pressing the underlined letter in the caption of the desired tab.

Toolbars

Toolbars are used in WinHSPF to provide quick access to the most frequently used functions. When
applicable, the toolbars are located in close proximity to the control(s) with which their functions are
associated. This allows a single click of a nearby button to perform a function, rather than moving to the
top of the form to pull down a menu title and select a menu item. The toolbar buttons contain graphical
images to assist the user in recalling what each button does. Additionally, toolbar buttons contain
tooltips, which provide a text description of each button when the mouse pointer is held over the button
for a brief moment.

Common Dialogs

Some interactions that are routinely performed in the Windows interface are handled using common
dialogs. These are forms that have consistent interfaces for routine tasks. The user will then be familiar
with the form each time one of these tasks are performed. Within WinHSPF, the tasks performed using
common dialogs are retrieving or saving a file.

In WinHSPF, the user is frequently prompted for file names when saving or retrieving a file. The list at

the top of the form (labeled either Save in or Look in) displays the current directory path. Use of the pull-
down arrow on this list allows the user to move to any directory above the current one. Directories below
the current one are displayed in the large middle box. The desired directory is selected by double clicking
on it. The buttons to the right of the top list are used for (from left to right) moving up one directory level,
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viewing the root desktop directory, creating a new directory (or folder), and specifying whether to display
a standard or detailed list of the directories and files contained in the current directory. The middle box
also displays any existing files of the file type specified. The file type specification is made in the list at
the bottom of the form (labeled either Save as type or Files of type). The File name text box is used to
enter the name of the file. Clicking on a file listed in the middle box will put the name of the file in the
File name box. A file is selected either by double clicking a file name in the middle box or by filling in
the File name box and clicking the Save button or the Open button. Selecting an existing file during a
save will cause a prompt to be displayed confirming that it is all right to overwrite the file.

OpenProject _ HEB
Look in: | — tutarial _:_l @l ﬁ'

@sedbmp.uci
i_g]temp.uci
=] tutorial.uc

Files of type: !User Control Input Files (* uci) ll Cancel

Help System

There are various levels of Help within WinHSPF and they may be accessed in different ways. The Help
menu title on the main WinHSPF form has two menu items: About and Contents. The About item is used
to display a summary of the version of WinHSPF being run. The Contents item is used to bring up a
window that allows the user to move throughout the entire WinHSPF help file. The user may move
through the help file by using the hierarchical structure or the index of help topics.

Context-sensitive access to the WinHSPF help file is provided through the F1 key. Pressing the F1 key
from any form will display the relevant topic in the help file.

An additional level of help that pertains to HSPF is also available. This help information is available
when editing a table of the HSPF UCI file. Help will be displayed that pertains to the model parameter
being edited.
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System Overview

This section includes information relating to the system hardware and software requirements,
downloading the program and documentation, architecture, special files, and sample data.

System Requirements

WinHSPF requires a computer running Windows 95/98, Windows NT Version 4.0 or higher, or Windows
2000. The minimum platform configuration is a Pentium or equivalent processor running at 200
megahertz with 64 megabytes of memory, at least 100 megabytes of free disk space, and display
resolution of at least 1024 x 768. For optimal performance, a Pentium II processor running at 400
megahertz or faster with at least 128 megabytes of memory, 100 megabytes of free disk space, and
display resolution of 1280x1024 is recommended. A color printer is also recommended.

Obtaining WinHSPF

WinHSPF may be obtained through the internet by accessing the US Environmental Protection Agency’s
BASINS page. From this page follow the instructions for downloading the software and installing it on
your machine. The manual, containing the same text and figures found in the help file, is included with
the software.

Architecture

Object design was key in development of WinHSPF. An object was created to store all of the information
that is normally contained within the UCI file. This UCI object is accessible throughout WinHSPF, and
enables the software to easily access model parameter values. All of the data traditionally stored in the
UCI file are now stored in the UCI object in memory. When the user accesses an existing UCI file, the
UCI file is read and translated into the UCI object. WinHSPF then uses this UCI object throughout the
program. When the UCI information is saved, the contents of the UCI object are translated back into the
UCI file format.

The HSPF model code was compiled into a dynamic link library (dll) for access by WinHSPF. A small
set of subroutines was developed to interface between the Visual Basic code and the existing HSPF
Fortran routines. Similarly, the timeseries data objects within WinHSPF use some calls to the Watershed
Data Management (WDM) Fortran library of subroutines for time-series management. This scheme
allowed the well-tested and well-documented WDM code to be preserved.
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BASINS Files

WinHSPF uses a series of files from BASINS for creating a new project. These files are intended to be
produced using the BASINS GIS interface, but since they are text files, they may be built manually.
Once a new project has been created, these files will no longer be needed by the project.

The following sections provide detailed descriptions of each of these files and their contents. For
examples of these files, see BASINS File Samples within the Appendix. The following is a list of the
files:

Watershed File - *.wsd
Reach File - *.rch
Channel Geometry File - *.ptf

Point Sources File - *.psr

Watershed File

The Watershed File has a .wsd extension. This file contains information related to the amount of each
land use contributing to each reach. This file is written from BASINS and is used in creating a new
WinHSPF project.

The Watershed File is a space-delimited ASCII file, with one or more spaces used to separate fields.
Each record of the file contains the following information:

LU Name (land use name, used as LSID in PERLND/IMPLND GEN-INFO table)

Type (1=impervious/2=pervious, used to specify PERLND vs IMPLND)

Watershed-id (used to connect each land use to a reach)

Area (in acres, used as area factor in SCHEMATIC block)

Slope (used as SLSUR in PERLND PWAT-PARM2/IMPLND IWAT-PARM2 table)

Distance (in ft, used as LSUR in PERLND PWAT-PARM2/IMPLND IWAT-PARM2 table)
An example of the Watershed File is found in the Watershed File section of the Appendix.

The Slope and Distance fields are derived from the fields ‘Slo1’ and ‘Lenl1’, respectively, in the
Subbasins shape file. These values are computed during watershed delineation.
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Reach File

The Reach File has an .rch extension. This file contains information related to each reach and the
connections between reaches. This file is used in creating a new WinHSPF project.

The Reach File is a space-delimited ASCII file. Each record of the file contains the following
information:

Rivrch (reach id)

Pname (reach name, used as RCHID in RCHRES GEN-INFO table)

Watershed-ID (used to connect each reach with associated land segments)
HeadwaterFlag

Exits (number of exits, used as NEXITS in RCHRES GEN-INFO table)

Milept

Stream/Reservoir Type (S-stream/R-reservoir, used to set LKFG in RCHRES GEN-INFO table)
Segl (segment length in miles, used as LEN in RCHRES HYDR-PARM? table)
Delth (delta h in ft, used as DELTH in RCHRES HYDR-PARM? table)

Elev

Ulesm

Urcsm

Dscsm (downstream reach id, used to establish connectivity for SCHEMATIC block)
Ccsm

Mnflow

Mnvelo

Svtnflow

Svtnvelo

Pslope

Pdepth

Pwidth
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Pmile
Ptemp
Pph
Pkl
Pk2
Pk3
Pmann
Psod
Pbgdo
Pbgnh3
Pbgbod5
Pbgbod

Level

Many of the fields in this file are not used by WinHSPF. Those fields that are used by WinHSPF are
noted above.

An example of the Reach File is found in the Reach File section of the Appendix.

Channel Geometry File

The Channel Geometry File has a .ptf extension. This file contains information related to the channel
cross sections and lengths for each reach. This file is used in creating the FTABLES for a new WinHSPF
project.

The Channel Geometry File is a space-delimited ASCII file. Each record of the file contains the
following information:

Reach Number
Length (ft)
Mean Depth (ft)

Mean Width (ft)

10
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Mannings Roughness Coeff.
Long. Slope

Type of x-section

Side slope of upper FP left
Side slope of lower FP left
Zero slope FP width left (ft)
Side slope of channel left

Side slope of channel right
Zero slope FP width right (ft)
Side slope lower FP right

Side slope upper FP right
Channel Depth (ft)

Flood side slope change at depth
Max. depth

No. of exits

Fraction of flow through exit 1
Fraction of flow through exit 2
Fraction of flow through exit 3
Fraction of flow through exit 4
Fraction of flow through exit 5

An example of the Channel Geometry File is found in the Channel Geometry File section of the
Appendix.

11
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Point Sources File

The Point Sources File has a .psr extension. This file contains information related to point source
dischargers in the watershed, the pollutants output and the loading rates. This file is used in creating point
source time-series data sets in the project WDM file.

The Point Sources File is a space-delimited ASCII file. The first record of the file contains an integer
number of point source dischargers. Following this line is a blank line, followed by a header line. Then
the next n lines, where n is the number of point source dischargers, contain the following information:

Facility Name
Npdes
Cuseg

Mi

The following line is blank, followed by a header line. The rest of the file consists of a series of records
containing the following information:

Ordinal Number
Pollutant
Load (Ibs/hr)

An example of the Point Sources File is found in the Point Sources File section of the Appendix.

Sample Data

Sample data have been provided with the WinHSPF installation package for learning and demonstration
purposes. No assumptions are to be made concerning the accuracy of the data, including the HSPF User
Control Input (UCI) file that might be created from this test data.

12
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Tutorial

This section presents detailed examples illustrating the use of WinHSPF. The most effective way to use
this section is by running WinHSPF and working through the lessons. This assumes that WinHSPF and its
associated example data have been installed on your computer. For instructions on how to obtain and
install WinHSPF, see the Obtaining WinHSPF section.

Lesson 1 shows how to build a new UCI file from using the files output from the BASINS HSPF
option.

Lesson 2 shows how to open any existing UCI file in WinHSPF.

Lesson 3 shows how to execute the HSPF Model and review the results.

Lesson 4 shows how to specify timeseries to be output from the simulation.

Lesson 5 shows how to change HSPF parameters and save the changes as a new scenario.
Lesson 6 shows how to model a watershed management practice.

Lesson 7 shows how to add point source data to a simulation from a variety of data sources.

Lesson 8 shows how to modify the specified meteorological data contributing to each model segment.

13
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Lesson 1: Creating a New Project

Creating a new WinHSPF project means creating a new UCI file, since all WinHSPF project information
is stored in the UCI file. When using WinHSPF from the BASINS system, the user will automatically
enter WinHSPF at the Create Project window. When using WinHSPF apart from the BASINS system,
the user will have to choose Create from the File menu or click on the [1 |icon on the toolbar to enter

the Create Project window. Whichever way WinHSPF is started, the Create Project feature assumes

that the user has created a set of intermediate files from BASINS (.wsd, .rch, .psr, and .ptf) that transfer
data from the BASINS GIS interface to WinHSPF.

As WinHSPF starts, an initialization process begins, during which the contents of several files are read

into memory, including the files ‘HspfMsg.mdb’ and ‘starter.uci’. The progress will be visible in the
status window.

2 WinHSPF [_ 1] x|
Initializing HspfMsg

Reading about PERLND:PSTEMP

Estimate Done at: 12:00:17 PM

Output

After initialization is complete, either one of two windows will appear, depending upon the way
WinHSPF was started. If the user has started WinHSPF independently from BASINS, the Hydrological
Simulation Program - Fortran (HSPF) window, the main WinHSPF window, appears.

:' Hydrodnapnd Samulataos Progeam - Fodmes (HSPF)
Fie Ert Funcdone  Help
O 6.

Puilnd vl

[P S | s 4 [ M=y

14
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The user should select the File menu and then choose the Create option. At this point the window entitled
WinHSPF - Create Project will appear.

If coming from BASINS the user is immediately taken to the WinHSPF - Create Project window.

]

=L WinHSPF - Create Projecl

- Files
BASINS Watershed File  [C:\BASINS\modelout\tutorial\tutorial. wsd |
SE_Im_:I:.I Met WDM Files |¢none> |
SE]E[.‘LI Project WDM File |{n_nne}- |
~ Initial Met Station —Model Segmentation
+ Grouped
" Individual

aK Cancel

The Create Project window contains Select buttons for three types of files, a list for selecting a met
station, and a set of radio buttons for choosing between two land surface segmentation options. The first
type of file available for selection is the BASINS Watershed File. When coming from BASINS, the text
box next to this name will already be filled in with the name of the ‘.wsd’ file for the current BASINS
project. The second type of files that can be selected are the Met WDM Files. Up to 3 met WDM files
can be selected. These files generally reside in the ‘met_data’ folder, but actually any other WDM file
could be referenced as a met WDM file. The third type of file is the Project WDM File. This file will
contain the point source inputs to the model as well as any output time series from the HSPF simulation.

If the box next to BASINS Watershed File does not contain a file name, select tutorial.wsd from the
‘tutorial’ subdirectory. To do this, click the Select button next to the BASINS Watershed File text, and
in the following file dialog, select the ‘tutorial.wsd’ file. Click the Open button, and the name of this file
will appear in the BASINS Watershed File box in the Create Project window.

Next, select tutorial.wdm from the ‘met data’ subdirectory as the Met WDM File. The file name will
now appear in the box next to Met WDM Files. Then select project.wdm from the ‘modelout’
subdirectory as the Project WDM File. If this file does not already exist, type the name in the file name
box and it will be created .

Once one or more met WDM files are specified, the Initial Met Station list will be populated with the
identifier corresponding to met stations available for use in the new HSPF project. One item from this list
should be selected in order to have some met data included in the HSPF simulation. (After the new
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project has been created other met stations may be added through the WinHSPF interface.) Leave the

first option in this list selected for this tutorial.

In the Model Surface Segmentation radio buttons, the Grouped option creates a single model segment
(one PERLND/IMPLND per land use) for all collective subbasins, and the Individual creates a single

model segment for each subbasin. For example, assume the watershed delineation contains three

subbasins, and each subbasin contains a land use called ‘Forest’. Using the Grouped option will result in
one ‘Forest” PERLND, say PERLND 101, contributing to each of the three delineated reaches. Using the
Individual option, on the other hand, will result in three ‘Forest’ PERLNDs, say PERLND 101, PERLND
201, and PERLND 301, with each of these three PERLNDs contributing to one delineated reach. For this

tutorial leave the selection set to Grouped.

]

=L WinHSPF - Create Projecl

[

]|

F;:.Irem:r-l BASINS Watershed File  [C-\BASINS \modeloutMutorialStutorial wsd |
Select | Met WDM Files [C:ABASINS\data\met_data\tutorial. wdm |
Project WDM File [C:ABASINS \modelout\project wdm |
~ Initial Met Station —Model Segmentation
PADD4390-PA JOHNSTOWN 2
PADD7229:PA PUTNEYVILLE 2 SE DAM *+ Grouped

T Individual

Cancel

Once the user has specified all of the information required in the Create Project window, click the OK
button. Doing so will call the algorithms that build the new UCI file. The new UCI file is written to the
BASINS project folder containing the .wsd file. Portions of the UCI file are created using the .rch, .psr,

and .ptf files created when the New HSPF Project option was selected in the BASINS GIS interface.

Data sets are created in the project wdm file for the point sources included in the .psr file. The units of
the data in these sets are 1bs/hour for all constituents except flow, which is in cfs. For each point source
data set, the scenario attribute is set to OBS-PT, and the location attribute is set to RCH plus the reach
number. These attributes are used by the WinHSPF Point Sources tool to identify point source data sets.
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Initial values for some parameters important to HSPF hydrology calibration are extracted from the
‘starter.uci’ and deposited into the new UCI file. After the UCI is created the main WinHSPF window

appears. A schematic diagram of the watershed appears in the main WinHSPF window.

:}_'_ Hydrological Simulation Program - Fortran (HSPF): tutorial

File  Edit Functions Help

Bl | 0 T =1

O|l=z| &

o Ferind  Implnd

=

T

£

- Il

i orast Land - ]
=  RCHRES 2 "~ RCHRES 1
=

i

= Agricultural Land

4 B

2 Litbian of Buili-ug RCHRES 3

= -

e |

Land Use |R.ea::£hea' Inplond (dores) |P.er1nd [hores) Total [Aoees)
Total o.0 o.0 0.0

Once the UCI file creation process is complete, the set of files from the BASINS GIS interface (.wsd,
.rch, .psr, and .ptf) are no longer used.
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Lesson 2: Opening an Existing Project

Opening an existing WinHSPF project means opening an existing UCI file. Any valid UCI file may be
opened by WinHSPF.

As WinHSPF starts, an initialization process begins, during which the contents of several files are read
into memory, including the files ‘HspfMsg.mdb’ and ‘starter.uci’. The progress will be visible in the
status window. After initialization the main WinHSPF window appears, entitled Hydrological
Simulation Program - Fortran (HSPF).

Hydrological Simulation Program - Fortran (HSPF)
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To open an existing UCI file, choose Open from the File menu or click the

= licon on the toolbar. In

the Open Project dialog select the tutorial.uci file from the ‘tutorial’ subdirectory then click the Open

button.

Loskin: | ‘=3 tutarial

=] 5 T N e

File narme:

Files of type:

=ftutonal uc:

I*. LCi

!User Contral Input Files:* uci) ll Carical |
7

As a UCI file is opened, a status window will provide information related to the progress of reading and
interpreting the UCI file. The status window will minimize after the UCI has been processed. A
schematic diagram of the watershed will appear in the main WinHSPF window.

[

#_ Hydrological Simulation Pragram - Fortran (HSPF): tutorial

File  Edit ancﬁnns Help

=

0| =
Perind  Irnplnd:

| Paint Sautces | Met Segs | Land Surface

Faorest Land

Auricultural Land

HCHE{ESE ‘ HCHHES

\*‘-(

Litban or Built-up: RCHRES 3
A S
S
Land Oz= |Re~a,c¢hea 'I'mp Ind [icres) |P.er Ind (kocres) Total (iores)
Tortal 0.0 0.0 0.0
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Lesson 3: Executing the HSPF Model

Once a project has been created or opened in WinHSPF, running the HSPF model is simple. From the
Hydrological Simulation Program - Fortran window, either select the Functions:Run menu item or

click the El
interpreting the UCI file.

icon on the toolbar. Once the user clicks this button, HSPF begins reading and

Processing a RUN data set from user's input file.

IMPLND IWAT-STATE1

Output

After this interpretation phase is complete, a status window will appear, showing the progress of the
simulation.

Executing

Now 20%5 Complete

Estimate Done at:-3:12:24 PM (20 seconds)

Pause | Cancel |

Once the simulation is complete, the status window will disappear.

In case of error during the execution of HSPF, look at the contents of the status window. More detailed
messages may be found by clicking the Qutput button in the status window.
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Also be sure to check for run interpreter error messages, which would be written to the HSPF echo file.
For a project created with WinHSPF, the echo file should be in the same folder as the UCI file. The echo

file name will consist of the base name of the project followed by a ‘.ech’ extension.
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Lesson 4: Specifying Output Timeseries

WinHSPF output timeseries are stored in data sets in the Project WDM File. Output data sets associated
with one UCI file are tagged with a common attribute, so that WinHSPF can identify which data sets are
associated with a particular UCI file. This WDM attribute is known as the scenario name; it is also used
in GenScn to identify timeseries of a common scenario.

WinHSPF has two ways to specify output timeseries. The first way is through the Output Manager. The
Output Manager is accessed either by choosing the Functions:Output menu option or by clicking

[ . . . .. .
the rz:; icon on the toolbar. The Output Manager window will appear containing a set of radio buttons

and a list of output locations. The radio buttons are used to specify which of the three types of output to
view. Clicking on one of the radio buttons produces a list of locations where that output has been
specified.

D] :
o WinHSPF - Output Manager

— Output Type
& Hydrology Calibration T Flow " Other

Outputwill be gensrated at each 'Hydrology Calibration’ output
location for total runoff sudace runofl intedlow base flow, potential
evapotransgiration, actual evapotranspiration. upper zone storage,
and lowerzone starage,

Qutpul Locations:

ame | Description

Add | Remove |
Close |

The first output type is Hydrology Calibration. This button will already be selected when entering the
Output Manager. Underneath the radio buttons is a text box explaining which output timeseries will be
generated during the HSPF model run. There are eight output timeseries required by the Expert System
for HSPF Hydrology Calibration, known as HSPEXP. The list below the text box will be empty when
running this tutorial, because by default no hydrology calibration locations are specified. Adding
calibration locations to this list is accomplished by clicking on the Add button. Click this button. A
window will be produced containing a list of available calibration locations, i.e. the reaches of the
watershed, along with two text fields. Choose ‘Rchres 3’ from the list. The WDM Location ID will be
used in GenScn for the user to specify locations for analysis. Enter ‘RCH3’ or up to eight characters of
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text to use as the location identifier. Use 1000 as the base data set number. The new data sets will be

numbered as the available data sets following that number.

¥ WinHSPF - Add Output e

Dperation:

RCHRES 1 [STREAM 1)

WDM Location |D: IFH:H3
Base WDM D5SN: ] 1000

DK | _LCancel |

Click OK from this window, and you will be back in the Qutput Manager window. As you return to the
Output Manager window, eight new time-series data sets are created in the project WDM file, as
required by the Expert System for HSPF Hydrology Calibration, known as HSPEXP. The UCI in
memory is modified to include the appropriate Copy operation as well as the appropriate External
Targets, Schematic, and Mass-Link Blocks. The Output Manager window now shows an output

hydrology calibration location at RCHRES 3.

o
o WinHSFF - Output Manager !E
— Output Type
& Hydrology Calibration T Flow " Other

Outputwill bie generated at each 'Hydrology Calibration’ output
location for total runaff, sudece runofl, interflow, base flow, potantisl
evapolranspiration, actusl evapolranspiration. Upper zone storage;
ahd lower zone storags.

Qutpul Locations:

MName | Beseription
‘BCHRES 3 {STREAM 3
Add | Remave

Close |
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Click the Flow radio button and notice that be default Flow is specified for output at the outlet of the
watershed, RCHRES 3. Flow output can be added by means similar to those used to add a calibration
location.

£ :
o WinHSFF - Output Manager

— Output Type

" Hydrology Calibration " Dther

[Streanmfiow outputwill ba genersted st sach 'Flow! output [ocatioh,

Qutpul Locations:

[ame Desctipton
RCHRES 3 STREAM 3
Add | Remave

Close |

The Other radio button is used to add other outputs.

£ :
o WinHSFF - Output Manager

— Output Type
" Hydrology Calibration " Flow

.Output will be generated ateach 'Other output location for the
specified congtituents:

Qutpul Locations:
Narre Descriphon | Group/tember

Add I Bemove I Copy I

Close |

Click Add to add additional outputs from this simulation. A window will be produced containing a list of
model segments.
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£ ”
i WinHSPF - Add Output

Operation: ‘Group/Member:
PERLND 1071 {Forest Land) HyDRAOL -
FERLMD 102 {Agricultural Land) Hv'DE:DEF
PERLND 103 (Urharn or Builkup L Hekdbl e e
PERLMND 104 (Barren Land) HyDF:AVDEP
FERLND 105 MWater) HYDR:TWW(D
IMPLND 107 (Urban or Builtup Le. |HYDR:HRAD
RCHRES 1 (STREAMT) HyDR:SAREA
HYDF:O(1.1)
HyDR:FPREUFY
HYDRAOLEY -]

WOM Location 1D: IRCH3
Base WDM DSN: | 1000

oK. |

HYDRSTAGE - RCHRES Stage [DEP+STCOR) (f)

Cancel |

Choose ‘RCHRES 3’, and a list of Group and Members will appear. This list contains all valid Group
and Member pairs that can be output from this operation given the current active sections of this
operation. Choose ‘Hydr:Stage’ to output ‘Stage’ for this reach. The gray text box in the middle of the
form displays the Operation and Group/Member selections. Click OK to add this output specification.

] :
o WinHSPF - Output Manager

— Output Type
" Hydrology Calibration

" Flow

& Other

specified constituents:

Qutpul Locations:
Mame | Description
‘BCHRES 3 j

Group/tember

Add |  Bemove |

'Dutputwﬂl be genetated ateach 'Other' output location forthe

GE

Copy

Close |
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Notice that ‘Stage’ is now listed in the Output Manager. Copy is used to copy output specifications from

one model segment to another. Click Copy, and a window will appear containing a list of operations with
output specified.

FTT]
=

WinH5PF - Copy Output

[

From Operation To Dperation

(ACHRES3 | _!HEHHEH

WDM Location |D: |F|I:H2
Baze WDM DSN: | 1000

0k | Cancel

Choose ‘RCHRES 3’ as the ‘From’ operation, and then choose ‘RCHRES 2’ as the ‘To’ operation. Then
click OK. Notice now in the Output Manager that ‘Stage’ is also specified for output from RCHRES 2.

B
o WinHSPF - Output Manager !Elm
 Dutput Type
" Hydrology Calibration T Flow

OutputWﬂI be genetated at each 'Othet’ output location for the
specified constituents:

Qutpul Locations:

harre J Descriptian | Group/Mambar
RCHRES 2 STREAM 2 HYDR:ETAGE
FCHRES 3 STREAM 3 HYDR:ETAGE

Add i Bemove i Copy i

Close |

Click Close to return to the main WinHSPF window.
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Another way to specify output timeseries is through editing the External Targets block. This functionality
is accessed either by choosing the Edit: EXT TARGETS menu option or by choosing EXT TARGETS in
the Input Data Editor. Click on the Edit menu, then select the EXT TARGETS option.

:i Edit EXT TARGETS Block
WolNarie | Volld|Group  |Memiflame. | MemSubi | Memsibz] MullFed|Tran  [Veibame | VolldjMemName | Ofag Toysen |Aogrdir | AmiSs
RCHRES 2 HYDR B0 1 1 1T AYER  WOM 1010 FLTW 1 EMGL AGGR REPL
BCHRES 2 HYDR STAGE 1 | 1 AVER WOKI 1011 STAGE 1 EMGL AGGE REPL
BCHRES I HYDR EO 1 1 ) 1 AYER WO 10 FLOW 1 EMGL AGGE REFL
BCHRES 3 ROFLOWY  BOVOL 1 1 1.374147E-04 SOk 1007 S 1 EMGL AGGR REFL
RCHRES 1 HYDR STAGE 1 1 1 AVER WDk 1009 STAGE 1 EMGL AGGH REPL
COFy 1 OUTFUT  WEAN | 1 1.095122E-05 SOk 1062 SUsR0 1 EMGL AGGH REFL
CoOPY T OUTFUT MEAN 2 1 1 0951 22E-05 S 1003 IFWD 1 EMGL AGGR REFL
CoPY 1 OUTHIT MEAN 3 1 10951 22E-05 WD 1004 ACWD | EMGL AGOR REFL
COFY | OUTRIT  MEAM 4 1 | D851 2ZE-05 Rl 1085 PETA 1 EMGL AGGRE REPL
TR 1 OUTRUT  MEARN 5 1 1.095122E-05 Stk 1006 SAET 1 EMEGL AGGE REPL
CORY 1 QUTRUT MEARN [ 1 1.085122E-00 AVER WD 1007 LIZSx 1 ENGL MAGGE REFL
COPY 1 OUTRUT  MEAN 7 1 1.0951 22E-05 AVER WM 1008 L 25K 1 EMGL AGEHS  REFL
hm_‘em’; Fource member pame, DEfAult: sl members, pefer to time sErien carelogue for more informstion. ;I
L]
OFK Enncel Apphy ‘ Help | Add | Bemove |

The Edit External Targets window contains a grid showing all External Targets entries. Each row
contains the specifications for one output time series; each column of the grid represents a distinct
specification. The gray text box in the middle of the form provides a description of the currently selected
specification. To add a new entry, click on the Add button. A new record will appear in the list. Double
click in the left-most column of the bottom row, and choose ‘Perlnd’. Double click in the next column,
and choose ‘101°. Proceed through the rest of the fields, adding values as shown in the image below. For
this example, be sure to use a data set number that does not already exist in your WDM file.

:i Edit EXT TARGETS Block
WolNarie | Volld|Group  |Memiflame. | MemSubi | Memsibz] MullFed|Tran  [Veibame | VolldjMemName | Ofag Toysen |Aogrdir | AmiSs
BCHRES 2 HYDR =14 1 1 1 AVER  WOME 1010 FLOW 1 ENGL AGGE REPL
BCHRES 2 HYDR STAGE 1 1 1 AVER WOM 1011 STAGE 1 ENGL AGGE RERL
BCHRES 3 HYDR =0 1 1 ) 1 AVER WOk 1M FLOW 1 EMGL AGGR  REPL
RCHRES 1 ROFLOWY  ROVOL 1 1 1.3T4147E-04 S0k 1007 SIMO 1 EMGL AGGR REFL
RCHRES 1 HYDR STAGE 1 1 1 AVER  WOIMT 1008 STAGE 1 ENGL AGGH  REPL
COFY 1 OUTFUT  MEAN I 1 1095122606 Y] 1062 SURD | ENGL AGGR REFL
coFY T OUTFUT  MEAN H 1 1095122E-D5 WOk 1083 P 1 ENGL AGGR REPL
CoPy | DUTFUT  MEAN 3 1 1095122605 WM 1004 AGWD | ENGL AGGR REPL
COFY | OUTRUT  MEAN 4 1 1 0951 22E-06 ATk 1085 PET® 1 ENGL AGGE REPL
TR 1 OUTFIT MEAR 5 1 1.095122E-05 WD 1006 SAET 1 EMNGL AGGR REPL
COFY 1 OUTELT MEARM B 1 1.095122E-06. AVER. WM 1007 23 1 EMGL AGGE REFL
COPY T OUTRUT  MEAN 7 1 1.095122E-06 AVER  WOM 1008 L2SX 1 ENGL AGGE REFL
FERLND 101 PWATES  PERD 1 1 1 WDIT 101# PERG 1 ENGL AGGE REFL
TUOLNC: Datasek Wuiber. ;I
Ioai
OFK Enncel Apphy ‘ Help | Add | Bemove |

Once you have added values for each field, click the Apply button. The Add Data Set window will
appear, which indicates that the data set number you have selected does not yet exist. The user may edit
attribute values for this new data set if desired. Click the OK button to accept the values for this new data
set.
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82 Add Data Set

At this point you have added a new output timeseries. Click OK in the Edit External Targets window
to return to the main WinHSPF window.
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Lesson 5: Changing HSPF Parameters and Saving the Revised Project

With a project active in WinHSPF, the user may wish to modify some HSPF parameters and save the
changes. This situation occurs often during model calibration. This lesson demonstrates how to change

HSPF parameters and save the changes.

i}_!_ Hydrological Simulation Program - Fortran (HSPF): tutorial
File Edit Funcions Help

Bl o T =1

Perind  Implnd

Forest Land HCHEES' 2 ‘

Agricultural Land

| Point Sources | Met Sagsi Land Surface
\! N
=

Litbran ot Built-ug: RCHRES 3

I

B —
Land Usze |Reaﬁhea' 'Implnd; [izres) |P.er1nd [heres) Total [Aoees)
Total o.o 0.0 a.o

WinHSPF permits the user to change HSPF parameters in a variety of locations throughout the software.

Double click on the Forest Land box in the Land Surface tab of the main WinHSPF window. If you
selected the ‘Grouped’ model segmentation in Lesson 1, the Edit Operation window will appear for

PERLND 101.
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‘":_ Edit Operation: PERLND 101 - Forest Land

Tables: T Special Actions T Input Timeseres T Output Tirmeseties’
Table:Status (307 Possibla)
4 required iables present. 9 optional takles present. Mo reguiied tables missing. 234 optionnl tabiles missing.
ACTHITY PRINT-IMFO - ATEMP-DAT ﬂ
GEN-INFO PWAT-FaRMI ICE-FLAG
FWAT-FARRME FWAT-FARMI BMOW-FLAGE
FAWAT-FARRMA PWAT-FARME SRCAWPARRI
FWAT-FARME BHOMEFARRME
PAAT-FARMT MOM-MELT-FAC
PWAT-STATET = SNCHHNITT =l
—Aclive Secfions
I ART 1 SHOW ¥ PWAT [ SED CIPST T FWGE T Faal T MSTL T F‘ES_T CNTE T PHOS T TRAC
& ;
i Cancel Help | Add | Bemove | Edit |

In the Edit Operation window, double click on Pwat-Parm2. A new window will appear for editing the
values of the Pwat-Parm?2 table for this Perlnd operation.

:'i_ Edit PERLND:PWAT-PARMZ

v EhowDescrption

Ophum | Description FOREST|  L28M|  IMFILT]  LSUR|  BLBUR|  KVARY|  AGWRE
101 Forest Land 1

B 016 300 00456 I 0.95

Tahle: PWAT-FARMZ, Second group of PWATER Tarameters. <
Barameter: AGWRC is the basic groundwster recession rate 4if EVARY is zeroc and there
iz no inflow to groundwater (rate of flow todayfrate yesterday) :

R T FOREST LESH

INFILT LSUR
R —

SLEUR EWVARY AGTRE:
{in}  (infhr) (£t}

(1/in)  {1/day]

‘:J

Qﬂncel| Spply | Help |

Click on the first row of the LZSN column. Edit the LZSN value, making it 13.1. After entering the
number click the OK button. Click the OK button for the Edit Operation window as well.

At this point you have made a change to the UCI, but the file has not been saved. To save the changes,

select the File menu and choose the Save option. This option will overwrite the previous version of the
UCI with the revised version.
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.= Hydrological Simulation Program - Fortran (HSPF): tutorial

| Eile Edit Functions Help

S T el | ] T =1 &

Qpan

Sava b
Sﬁuégiagrpm
Bave I__aqa.n_d.-.
Sawve Grid

HCHEEE‘Z ‘

1 tutarial

Exit

umes‘
—

@ Urban of Built-up RCHRES 3

o S

Land Use Feaches [Iwplnd {leres) IP‘e-rJ_nd (lcres) |"f.'cuta'l [Lores)
Forest Land 0.0 0.0 o.o
Aogricultural Land 0.0 o.0 0.0
Total 0.0 0.0 0.0

The user might prefer to save the changes to a new UCI file. To do so, choose the Save As option from
the File menu. The Save As window will appear, in which the user may specify the name of the new

project.

K|
Ituturial Browsze I

Path: Il::a"sl:iasir'|S‘imudeTuut‘atutaﬁaJ‘-.tmnﬁal.ucf

= WinHSPF - Save As

Mew Project [8 chars max):

Mumber Data Sets As Follows:

) 7 Relative
Base DSN: | 1000 + Abzolute
oK LCancel |

In addition to entering the name of the new UCI file, the user may also specify the other details about the
new project. The Browse button is used to set the path name where the new UCI is to be stored. The

other parameters pertain to the WDM data sets specified as outputs from this simulation.

When the UCI file is saved under a new name, WinHSPF scans the project WDM file to identify any
WDM data sets associated with the previous UCI file name. For each data set identified, a new WDM
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data set is built to contain the output from the new UCI file, and the External Targets block is modified to
use these new data set numbers. The Base DSN field in conjunction with the Relative/Absolute radio
buttons is used to specify the new data set numbers for the new project. A Base DSN of 1000 specified
‘Absolute’ means that the new data sets will be numbered using the first available data set numbers after
1000. A Base DSN of 1000 specified ‘Relative’ means that the new data sets will be numbered as the
next available data set number after the current data set number plus 1000 (for example data set 101 will
be numbered 1101).

Specify the name for the new UCI file, and click the Save button. WinHSPF will modify the project
WDM file and the External Targets block of the new UCI file as described above. Once WinHSPF
completes these modifications, the new UCI file is written to disk.
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Lesson 6: Modeling a Watershed Management Practice

With a project active in WinHSPF, the user may wish to make significant changes in the HSPF input
sequence and save this modified input sequence under a new WinHSPF project name. This situation
might occur if the user is modeling a watershed management practice. This lesson demonstrates how to
make changes to the project to model a sediment BMP and save the changes to a new WinHSPF project
name. (An alternate way to add BMPs is through use of the BMP Editor. See the Best Management
Practices Editor for more details.)

Watershed management practices can be modeled in HSPF using the BMPRAC operation. Adding a
BMPRAC operation requires several steps, including adding the BMPRAC operation to the Operation
Sequence block, adding the appropriate tables within the BMPRAC block, and adding the appropriate
connections.

WinHSPF provides assistance in adding the BMPRAC operation and required BMPRAC tables, but the
appropriate Mass-Links must already exist in the Mass-Link block. This tutorial assumes that the
appropriate Mass-Links do not already exist.

The user must first add the necessary Mass-Links. From the main WinHSPF window, click on the Edit
menu, and select the Mass-Link option.

i Hydrological Simulation Program - Fortran (HSPF): tutorial

[

File | Edit Funcions Help

| GLOBAL
ﬂ 0PN SEDUENCE J_ﬁl' -~ |ﬂ| H' TF-' iz‘ll ﬁI||
il FTABLES
& ' Exrsounces
& I FORMATS
B NETWORK I \{ '
= EXT TARGETS = i
2 Sesie HCHHES‘Z ‘ ~ RCHRES 1
e SCHEMATIC
= PR
@ I FILES
& CATEGORY
B L MONTHDATA %y
E FATHHAMES 'RCHRES3 |
E h EREEREs S
|
Land Use |Reaches | Twpind (&eres) |Perina (acres) Toral (Acres)
Total .0 0.0 0.0

The Edit Mass-Link Block window will appear.
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% Edit Mass-Link Block

Mass-Link Number: |2 ,I Add New |
VUINELF|Gruu|MemNal|MemSu|MamSu|MultFac|VnINar|anu|MemMal|MemEu|MerrrSu -
FERLM P PERC 0 n 0.08333 RCHRE INFL NOL 0 0

FERLN PWT PODDEE D 0 1 RCHRE INFL O=IF 1 0

FERL: P POCOZA O n 1 RCHRL INFL CiIF 2 0

FERLMN PWT POHT D 0 1 RCHRE INFL IHEAT 1 0

FERLM PO POCILAL 0 1 RCHREL IMFL IDQAL 1 n

FERLN FES FPOPET 1 0 1 RCHEE INFL 1DOAL - 1 0

FERLMN PES S0OS0FT 1 0 1 RCHREINFL 1S0AL 1 1

FERLN PES SOSDFI 0 1 RCHRE INFL [S04AL 2 1 :_'
SVOL: Operation-type of the source opn. ;]

. ok | cancel | Apply Help | Add | Remove

Click the Add New button in the top right corner to add a new Mass-Link. A new Mass-Link will appear
with no records in it.

iy

.- Edit Mass-Link Block

Mass-Link Number: |4 vI Add New

A T T TR g

ol an] Grou| berallar] Memﬁuﬂ b Sull MultFac| Vol an| Grou| Merblar] MermSul| MemSul

SVOL: Operation-type of the source opn. ;]

¥

Help | Add | Remove

0K Cancel | Apply

Click the Add button to add a record to this Mass-Link.
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% Edit Mass-Link Block

Valiar| Grou| kemiar| MemSuI| b Sull MultFac| Vol an| Grou| Merblar] MermSul| MemSul

Mass-Link Number: |4 ,.!

Add New

SVIL: Operaktion-type of the ‘source gpn.

OK l Qancel| -&pply| Help |

Hemove

This new Mass-Link will be used for the BMPRAC to RCHRES connection. Double click in the left-
most column and choose the BMPRAC operation. Click in the column to the right and enter ‘1’ as the
operation number. Proceed through the rest of the columns adding text as shown in the following image.
When finished click the Apply button.

Vallare] Group

Mass-Link Number: |4 ,.!

| Membl] MemS| iemS | MultFa| WalNarme| Graup

Add New

|

| Memibl] MemS| Mems

BrFEA BOFLOY 0 0 1 BCHREE IMFLOWY 0 il
lTI\']EMSE: Target member nawe Second subsceript. ;_1
QK Cancel Apply Help Add Remove
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The same process is needed for the PERLND to BMPRAC connection. Click the Add New button to add
anew Mass-Link. A new Mass-Link will appear with no records in it. Click the Add button three times
to add three records to this Mass-Link. Proceed through the rows and columns adding text as shown in
the following image. When finished click the Apply button.

#_ Edit Mass-Link Block [_ o] x]
Mass-Link Number: |g ,i Add New l
MolMarme|Group | MemMal| MemSu| MemSu| MultFac] Volklame | Group | Memia| MemSu| MemSu
FERLMD. SEOMMNT SOEED 0 0 1 BMFRAC INFLOW  [ZED 1 0
FERLND SEDMNT SO5ED 0 0 1 BMPEAC. INFLOWY  ISED .2 L
FERLND SEDMNT -505ED 0 0 1 BMFEAC INFLOWY  [HEAT 3 0
TMEMSE : Target member meme sSccond subscript. ;1

OK Cancel | Apply | Help | Add | Bemove

The same process is needed for the IMPLND to BMPRAC connection. Click the Add New button to add
a new Mass-Link. A new Mass-Link will appear with no records in it. Click the Add button three times
to add three records to this Mass-Link. Proceed through the rows and columns adding text as shown in
the following image. When finished click the OK button to return to the main WinHSPF window.

#_ Edit Mass-Link Block [_ o] x]
Mass-Link Number: |; ,i Add New

Molkare] Group |MemNarr|MemSul:|MemSul:|Mu1tFactu|'\fu|NamE|Gmup |MemNarr|MemSuk|MemSuk
IMPLNC 50LIDE 5050 0 0 1 BRMPRAL INFLOWY  ISED 1 0

IMPLNC 50LDS 505L0 0 0 1 BMPRAL INFLOWY  IHEAT 2 0

IMPLNC 50LID5 5050 0 0 1 BMPRAC INFLOMWY  ISED 3 [i]
TMEMSE : Target member meme sSccond subscript. ;1

OK Cancel | Apply | Help | Add | Bemove
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The Mass-Links have now been added, and the user may proceed to add the new operation. From the
main WinHSPF window, click on the Edit menu, and select the Opn Sequence option.

.= Hydrological Simulation Program - Fortran (HSPF): tutorial

File | Edit Functions Help

GLOBAL
OFM SEQLUERNCE

0

FTABLES
EXT SOURCER

FORMATS
NETWORK

EXT TARGETS
SPEC-ACTIONS
SCHEMATIC
MASE-LINE
FILES
CATEGORY
WONTH-DATA,

— I TS

| Paiit Sources | Met Segs | Land Surface

=T

RCHHESE ‘

\{

'RCHRES3 |

I PATHHAMES

i l

|Réaches

Land Uze

| tepind (keres) Perind (Aores)

" RCHRES 1

Total {icres)

Total

Q.o 0.0

0.0

The Edit Opn Sequence Block window will appear.
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i_ Edit Opn Sequence Block

[rdelt: EQ =

Operations:

farne MHumbier
FPERLND _ 1071
PERLND _ 102
FERLND _ 103
PERLND _ 104
FERLND _ 105
IMPLND _ 1M
RCHRES _ 1
RCHRES _ 2
RCHRES 3

oK | Lancel | Apply Help | Bemove. Edit

We will add the new BMPRAC operation upstream of RCHRES 1. Click on the row containing
RCHRES 1. Then click the Add button.

i_ Add Operation |
Operation Type || :l Humha:-l
Descnption |
Upstream Operations Downstream Operations
PERLND 101 RCHRES 1
PERLMD 102 RCHRES 2
PERLMD 103 RCHRES 3
FERLMD 104
FERLMD 105
[FPLFD 107
oK LCancel

The Add Operation window will appear. Specify the parameters in this window as shown in the
following image. Be sure to select ‘BMPRAC’ as the operation type, ‘1’ as the number, type ‘sediment
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bmp’ as the description, choose all upstream operations, and choose ‘RCHRES 1’ as the downstream
operation. Then click the OK button.

i_ Add Operation E3 I

Operation Type IEMF‘H.&E :I Number I 1

Descnption Isediment bmp

Upstream Operations Downstream Operations

ST .
PERLMND 102 RCHRES 2
PERLMD 103 RCHRES 3

FERLMD 104
FERLMND 105
[MPLHD 101

oK LCancel

The new BMPRAC operation will appear in the Edit Opn Sequence Block window. Click OK to return
the main WINHSPF window.

:__ Edit Opn Sequence Block

[mdelk: En =

Operations:

Mame Murnbier _;I
PERLND _ 1m
FPERLND | 102
FERLND _ 103
PERLND . 104
PERLND . 105
[MPLMD | 1m
BMPRAL _ 1
RCHRES _ 1
RCHRES _ 2 =]

oK | LCancel Apply | Help | Remove. Edit ‘

The watershed schematic in the main window now contains the new BMPRAC operation.
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...i Hydrological Simulation Program - Fortran [HSPF]: tutonal

File Edit Funchionz  Healp

0 | | o | BT el | ] =1
Per  Imp

. -&wﬂﬂ'.'ﬂ
: Fﬁlﬂ*f:lﬂhd' —|
Eégmmiau. L T /—ﬁiﬁﬁ"_
1 1 LY

ACHRES

=

%

Land Surace

Point Souces

A

Land Use  |neaches  |Twping (Heresy |pering (reres) TAEAL aeres)
0.0 0.0 o.0

Total

The new BMPRAC operation does not have any land area contributing to it yet. Click on the Edit menu,
and select the Schematic option.
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.= Hydrological Simulation Program - Fortran (HSPF): tutorial
File | Edit Functions Help

e ||| | T = )

I

o | FI'AEELES :
£ | EXTSOURCES
@ I FORMATS %
= INERRERIR BMPRAC 1
Z_ EXTTARGETS ST
= SPEC-ACTIONS ‘
20 SCHEMATIC
= 2 MASS-LINE . _ '
@ | FLES RCHRES 2 RCHRES |
ia I CATEGORY \ /
A | MONTHDATA
= PATHNAMES | \‘
o h o
= RCHRES 3

- | e )
Land Use |Reaches | tepind (keres) |Pering (acres) Total (Acres)
Tatal 0.0 0.0 0.0

The Edit Schematic Block window will appear. Notice the number of acres of PERLND 101
contributing to RCHRES 1. Enter this number of acres in the AreaFact column of the PERLND 101 to
BMPRAC 1 row. Then click on the PERLND 101 to RCHRES 1 record, and click on the Remove button
to remove this record from the Schematic block. Proceed through the rest of the records contributing to
BMPRAC 1, so that the Schematic block appears as follows. Then click the OK button to return to the

main WinHSPF window.
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Wikl ame: | Walld| AreaFact|Vollame | Walld] FLid f]
FERLND 107 27228 BMPRAC 1 5
PERLND 102 13675 BMPRAC 1 5
FERLND 103 115 EMPRALC 1 5
PERLND 104 B23 BMPRAC 1 5
FERLND 105 58 BMPRAC 1 5
IMPLND 101 115 BMPRAC 1 g
EMPRAC 1 ~ 1/RCHRES 1 4
PERLND 109 23472 ACHRES 2 2
FERLND 102 3104 RCHRES 2 2
PERLND 105 B2 RCHRES 2 2
PERLND 103 753 RCHRES 2 2
IMPLND 109 753 RCHRES 2 1
PERLND 104 273 RCHRES 2 2
PERLND 101 16478 RCHRES 3 2
PERLND 102 4118 RCHRES 3 2
PERLND 104 327 RCHRES 3 2 5

ok | Lancel

Apply | Help | Add |

Notice in the watershed schematic that land area now contributes to BMPRAC 1.

:}_'_ Hydrological Simulation Program - Fortran (HSPF): tutorial
File Edit Funcions Help

2

O|l=|

Bl o T =1

Parind  Implnd

Forest Land EMPRAC 1

\{

&aricultural Land I \‘x

| Point Sources | Met Sags | Land Surface

. . RCHRES 2 RCHRES 4
Lirbar or Built-ug. \ \‘ /
'RCHRES3 |
. l Ry
Land Use |Reaches | tepind (keres) |Pering (acres) Total (Bores)
Total 0.0 0.0 0.0
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The last step in adding the new management practice is to add the necessary tables to the BMPRAC
block. Double-click on the BMPRAC 1 box in the watershed schematic. The Edit Operation window

will appear for BMPRAC 1.

#_Edit Operation: BMPRAC 1 -

iTablesi 1 Spedial Achons: i Irput Timeseries il Dutput Timesenes:
 TableStatus {34 Possible]

Wovrsquired tablss preserit Mo aptioral tables present: 1 required table missing. 20 optionial tables missing,
GEN-INFO PRINT-INFO j

FLOW-FLAG
FLOW-FRALC

CONSFLAG

COMS-FRAC(1)

HEAT-FLAG

HEAT-FRAC i |

0K | Cancel

Apply | Help | Add | Remove Edit |

Notice that the required table ‘GEN-INFO’ is missing. Select the name ‘GEN-INFO’ and then click the
Add button to add this table. The name ‘GEN-INFO’ will move to the list of tables that are present.

#_ Edit Operation: BMPRAC 1 -

Tables b Spedial Achions il Irput Timeseries il Dutput Timesenes:

 Table Status {34 Posaible)
1 required table present. Mo optiorsl tables present: Marequired tables miszing: 20 aptional tables missing,

GEN-NFO PRINT-NFO j

FLOW-FLAG

FLOW-FRALC

COMS-FLAG

COMS-FRAC:1)

HEAT-FLAG

HEAT-FRAC =l

0K | Cancel Edit |

Anply | Help | Add | Remove

Select the name ‘GEN-INFO’ and then click the Edit button to edit this table. The Edit
BMPRAC:GEN-INFO window will appear. The default values for this table are acceptable. Type in a
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name for the BMPID and click the OK button to return to the Edit Operation window.

Ophlum |BMPID | BMPTYP| WCOMS| WGOUAL| IUNITS|  OUMITS|  PUNITE|  PUNITM
1 ‘sadiment brnp: 1 ] ] 1 1 ] 0

Tahle: GEN-INFO, General information for BMERACL

Parameter: &ny string of up to 20 characters way be supplied ass the identifier for a
EMPRAC.

*EE

_ e EMP Unit Systews Frinter
*** BMERALC Type NCON NGO t-series Engl Metr
=
0K Qancel| Apply | Help |

Select the name ‘SED-FRAC’ and then click the Add button to add this table. The name ‘SED-FRAC’
will move to the list of optional tables present.

ﬂl_J_ Edit Operation: BMPRAC 1 - sediment bmp

Tables i Special Actions 1 Input Timesanes T
Table Statius (34 Possible)

1 required talile present 1 cptional takle pressnt,. Mo reguired ablas missing.
GERHNFO SEL-FRAC

Output Tirnessties

32 optional tables missing.

FRINT-INFD ij
FLOM-FLAG

FLOM-FRAC

CONS-FLAG

CONSFRACH)

CONS-FRACE)

CONSFRACT) =

DK | _Gancell Help | Add | Bemove | Edit

Select the name ‘SED-FRAC’ and then click the Edit button to edit this table. The Edit
BMPRAC:SED-FRAC window will appear. Enter 0.4 for SEDFRAC 1, 0.5 for SEDFRAC 2, and 0.6

for SEDFRAC 3. These numbers represent the removal fractions for sand, silt, and clay, respectively.
Click the OK button to return to the Edit Operation window.
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Iv ShowDeserption

OpMum | Deseription | SEDFRC()| SEDFRCE)| SEDFRC(H)
1 sediment bmp 0.4 05 0.6
Table: SED-FRAC, Remowval frastions for sediment. _:J

Parameter: SEDFRCE[3) dis the BMP remcval fraction for cilay.

+++ BMPRAC Removal fractions
= o =and silE elay
OK Qancél-| &pp'1y| Help |

From the Edit Operation window, click the OK button to return to the main WinHSPF window. We
have now completed the process of adding a watershed management practice. To save the project with
the new BMP, click on the File menu, and select the Save As option. Enter the name of the new sediment
BMP UCI file, and click the OK button.

¥ WinHSPF - Save As ]|

[T

MNew Project [8 charz max): Isedhmd Browse I

Path: II:e";I:uasins‘-:mudeh:uut‘-.tutariaf“ﬁe.dl:imp.uu::l'

Number Data Sets Az Follows:
I—-— ™~ Relative
et el i + Absolute

ok LCancel |
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Lesson 7: Adding Point Source Data

With a project active in WinHSPF, the user may wish to add point source data to the project WDM file.
The user may also wish to edit point source data. This lesson demonstrates how to add point source data
on the project WDM file, and how to edit existing point sources.

Upon creation of a new project, point source data is written to the project WDM file for all point sources
and constituents specified in the BASINS point sources file. Click on the‘ m! button on the toolbar and
the following window will appear:

2 . x
o WinHSPF - Point Sources

—MNew

Create | Import | Canvert |
—Existing
Scenario i<,f_\|_|_> ﬂ Pollutant |<ALL> :_! List /
Reach [cAll> ~| Facility [l = B
dnlse” iScenano |Reach  |Facility  |Pollutant | Target Group | Target Member |

oK Cancel

The absence of a grid on the bottom portion of the window indicates that there are currently no point
source data for the project. The three buttons at the top of the window provide ways to add such data to
the project WDM file.

Create - allows the user to manually create a point source data set
Import - allows the user to import a MUTSIN point source data file

Convert - converts any MUTSIN point source files referenced in the HSPF input sequence to WDM
data sets
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Click on the Create button and enter the following information. Values for the Scenario and Daily Load

fields must be typed in while the other 3 fields are selected from drop-down lists.

B 2
. WInHSPF - Create Point Source |

Scenario F‘T‘II_ZIEIS—
Reach FECHREZ 1-5TREARM 1 :_]
Pallutant 34030  BEMZEME =
Facility Refinery el
Daily Load 12.5

oK Cancel

Once the values have been entered, click the OK button to create the new point source in the project
WDM file and return to the main Point Sources window. The new point source data set is now displayed

in the grid.

:‘_"i_ WinHSPF - Point Sources

Import |

Convert |

— Existing

Scenario i(ALL)

¥l

Pollutant |<ALL>

2

List #
Reach i<A|_|_> L! Facility i<A|_|_> _"'j Edit
In se | Scenario |Reach |Fac:i|ity |PD||Lrtant- '|TargetGru:uup |"|Targathdambar
Mo FT-0BE RCHRES1-5TREAM1 REFINERY 34030  BEMNZEMNE INFLOWY OL
ok Cancel

Now click on the Import button and enter the following information. Select tutorial. MUT from the
“BASINS\data\tutoria\HSPF’ subdirectory, type in the extension of the Scenario name, and select the
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Reach from its drop-down list box. The Facility field is automatically filled in with text from the import

file.

ﬁ_ WinHSPF - Import Point Source ]

EE_I|E.E':t| hEﬂSINE\mudeluut‘,,tuturim'\tuturiﬂl.MUT

2

scenario PT‘iDEIS
Reach RCHRES 1- STREAM 1
Facility Factory

OK Cancel

]

Once the values have been entered, click the OK button to import the new point sources into the project
WDM file and return to the main Point Sources window.

~New
Create | Import | Convert |
—Existing
Scenario 1<ALL> l! Pollutant |<ALL> L! List /
Reach [cAll> =] Faeility Al || | B
Inllse |Scenaﬂa |Reat:h |Faei|ity |F-"D||utant- Target Group |'ITargE|tMernbex
i u] FT-0BS RCHRES1-STREAMT REFINERY 34030 BEMZEME INFLOWY 0L
Mo FT-0BS RCHRES1-STREAM1 FACTORY FECALCO INFLOWY [%0OL
Mo FT-0BS RCHRES1-5TREAM1 FACTORY FLOWY INFLOWY [0L
Mo FT-0BS RCHRES1T-5TREAM1 FACTORY SOLDS, IMFLOW [+0L
o FT-0BES RCHRES1-53TREAM1 FACTORY CHLORIME IMFLOW [%0L
i [u] FT-0BZ RCHRES1-STREAM1 FACTORY BOD, CAR INFLOYW [v'0L
oK Cancel
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Select a field in the first row containing the information associated with Benzene, then click on the
List/Edit button. The following form appears:

Timeszenes Data !EIE

File  Edit

Scenaric DT-0ES -
Location ECHL

Constitusnt 24030
fl37ogols01 oozoo ] 1E: 5

1970401402 00:00 12.5

1970/01/03 00:00 ' 12.5

1970/01/04 00:00 ' 12.5

1970/01/05 00:00 ' 12.5

1870/01/06 ©0:00 ' 12.5

1970401407 00:00 12.5

1570/01/08 00:00 12.5

1370701708 00:00 12.5

1970401410 00:00 12.5

1970401411 00:00 ' 12.5

1970701412 00:00 ' 12.5

1970/01/13 00:00 ' 125

1970401414 -0 ' 17 & :I

Highlight the value fields for 1970/01/01 to 1970/01/16 then type in the value 15.
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Timezernes Data !EI
File  Edit

Scenario BT-OES _jj
Lmeat Ak LCHL 1
Constitusnt 4036

1270/01/01 00-00

1970401402 00:00
1970401703 00:00
1970701404 00:00
1370401405 00:00
1970701706 00:00
1970701707 00:00
1970701708 00:00
1970701709 00:00
1970401410 00:00
1970401711 00:00
1970701712 00:00
1970401413 00:00
1970701714 00:00
1970701715 00:00
1970701716 00:00

127001107 0000 l1z_ 5
12900118 00z 00 1Z_.K5

f01/ o “|
1230 5701 719 - nn 17 E

Click on the X in the top right corner of the window and the following message box will prompt you to
save the changes to the data set.

Colurmn 1 has been edited.
Dizcard new valuss?

Click on the ‘No’ button. From the ‘File’ menu, choose ‘Save Changed’, and the following dialogue box
appears:
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~MNew Timaseries Properties

Scenario IPT OBS Location ]HCH1 CDHShmEntI34D3D

ID [7001 Description [FEFINERY
Save in  [CABASINSYmodeloutiPointSource wdm ~]
Ok | Cancel |

Click on the OK button without editing any values and the following message box appears:

WDM Data-set Number Problem E

WDM data-set number 7001 already exists.
Next available data-set numberis 7007
YWhat should be done to it?

. Overwrite Append Benumber

A final message box appears confirming that the edits were successfully saved to the project WDM file
then the interface returns to the Point Sources window. Click on the OK button to return to the main
WinHSPF form from there. Six new point source data sets have been added to the project WDM file.

See the Point Sources section of the online help for more detailed information about adding point source
data to the project.
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Lesson 8: Modifying Meteorological Data

With a project active in WinHSPF, the user may wish to alter the time span simulated during the HSPF
run or edit the composition of the meteorological segments contributing to the HSPF operations. Both of
these tasks can be accomplished via the Simulation Time and Meteorological Data form. This lesson
demonstrates how to:

modify the time span of the HSPF simulation run
create additional met segments

edit which met segments contribute to which operations

While running the tutorial project distributed with WinHSPF, click on the . =licon on the toolbar. The

following window appears:

#_ WinHSPF - Simulation Time and Meteorological Data !Elm

|

Year Month Day Hour Minute

'Sttjutl 1970 | 1] 1] 0| 0
End | 1505 | 12 | | 24 | i
—Met Segments - =
Add | Edit |
Connections
Met Seg 1D | Operation
PAN04390 PERLND 101
PAND4390 PERLND 102
PAND4340 PERLND 103
PAND4390 PERLND 104
PAND4390 PERLND 108
PAN04390 IMPLND 101
PAND4390 RCHRES 1
PAN04390 RCHRES 2
PAN04390 RCHRES 3

Cancel

52



User's Guide

Click on the Start Year and enter a value of 1975. Now click on the the End Year and enter a value of
1980. The HSPF simulation will now only encompass this six-year span.

Now modify the met segments contributing to the operations. Double-click any field in the Met Seg ID
column. The drop-down list contains only one met segment, indicating that there is only one such
segment available for application to the corresponding operation. With a Met Seg ID still selected, click
on the Edit button at the top left of the Met Segments frame. The Edit Met Segment form appears.
Notice that the user may change the way this Met Segment is defined by changing the values in this grid,
such as changing the Evap DSN.

2]

- WinH5PF - Edit Met Segment

Mame: PA004390

Congtituent |WDMID  |TSTYRPE | DSM|  MiactPA| MiactA|
Precip wDM2Z  PREC 11 1 1
ArTemp  WDM2 | ATEM 13 1 1
DewFoint  ‘WDMZ DEWP 17 1 1

-~ Wind W2 WIND 14 1 1
SolarRad  WDMZ (SOLR 15 1 1
Cloud wDM2  CLOU 18, 0 1
Evapaotranz  ‘WDMZ FEMT 16 1 0
Pat Evap WOkZ EVaF _ - ] 1

0K

Click on the Cancel button and return to the Simulation Time and Meteorological Data form. Now
click on the Add button at the top right of the Met Segments frame and the Add Met Segment form
appears. In the drop down list at the top of the window, choose the second item.
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“_WinHSPF - Add Met Segment _ O] =]
Name: [ &, PLTMNETYILLE 2 SE DM | -
Conshituent |[WDMID | TSTYPE | DSN|  MtactPA|  MiactR|
Precip W2 PREC ' e ] 1
A Temp  WDM2 ATEM 3 1 1
Dew Poirt  WwWDM2 DEWwP 7 1 1

Wind W2 WIND 34 1 1
Solar Rad  'wDM2  SOLR it 1 1
Claud W2 CLOL 28 0 1
Evapaotranz  ‘WDMZ FEMT 36 1 0
PotEvap  ‘WDM2 EWAP 32 0 1

i] 4 Cancel

Notice that the user may customize this new Met Segment by editing the fields in this grid. Click on the
OK button when the selections are complete and return to the Simulation Time and Meteorological
Data form. Now double-click on the first two rows in the Met Seg ID column and select the recently
created met segment PA007229.

54



User's Guide

#_\WinHSPF - Simulation Time and Meteorological Data !EIE

(-

Year  Month Day Hour  Minute
start | 1970 | 11 1]
End [ 1335 [ 120 31 |
- Met Segments :
Add | Edit
Connections _
et Sag (D | Dpetation
PA007223 PEALND 101
PADD7Z29 =] PERLND 102
T PERLND 103
PA004330 PERLND 104
PA007: PEALND 105
FA004330 IMPLND 101
FA004330 RCHRES 1
P&004330 RCHRES 2
FA004330 RCHRES 3
DK Cancel

When the selections are complete, click the OK button and return to the main form. The newly created
met segment PA007229 will now affect the PERLND 101 and PERLND 102 operations during a HSPF

simulation run.
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Detailed Functions

Main WinHSPF Window

The main window of WinHSPF contains a menu, a tool bar, a vertical tab strip, a schematic of the
watershed, and an auxiliary table. The tab strip, watershed schematic, and auxiliary table are not active
until a project is active (i.e. a UCI file is opened). The information on the tab strip as well as the auxiliary
table pertain to the open project, that is the project represented by the watershed schematic.

The buttons on the tool bar represent various ways of interacting with the open project. The left most
buttons can be used for creating, opening, and saving a project. The right most button on the tool bar is
used to perform the simulation, i.e. run HSPF. The other buttons on the tool bar are used to view and/or
modify the contents of various portions of the open project.

The tab strip contains three tabs. The tabs work in conjunction with the figures in the watershed
schematic to display information about the project in the auxiliary table. The tabs are used to specify
whether to display information related to land surfaces, met segments, or point sources. Highlighting
some items in the tab strip in conjunction with highlighting some figures in the watershed schematic
results in some related data being summarized in the auxiliary table. For example, from the Land
Surface tab, click on the ‘Forest Land’ surface and the ‘Rchres 1’ figure. The auxiliary table will show
the acres of Forested area contributing to Rchres 1.

.- Hydrological Simulation Program - Fortran (HSPF): tutorial
Eile  Edit Functions Help

s

Ol &

| |

Implnd:

T inal |3 0 e[ =1 )

Ferlind

It

=t RCHRESE‘ RCHRES |

Anricultural Land

H N L%

| Point Sources | Met Sags | Land Surface

Lirban of Built-up. RCHRES 3
e
=i
Land Oze IReachea 'Implnd' [Lores) |Perlnd [ACEes) |‘I‘ﬂt;-al LheEes])
Forest Land ECHREZ 1 a.o av2£8.0 2ve2a8.0
Total 0.o 2V228.0 27228.0
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Clicking on the Met Segs tab shows which met segments are associated with each reach. The auxiliary
table will show information for the selected met segment contributing to the selected reach. Information
in the auxiliary table includes the constituent name, WDM data set number, associated multiplication
factor for the PERLND/IMPLND segments, associated multiplication factor for the RCHRES segments,
and the transformation function used to adjust the time dimension of the data units as necessary.

7] - - . i -
.- Hydrological Simulation Program - Fortran (HSPF): tutorial
File Edit Functione Help

- i ooy

BRI P CE

(e}

5

=

E?:I.

= | 1:PAND4350 A A
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Drate: Type Source BT 'm-"_au::tl R HFact .'I-'ran‘ ﬂ
Wind WoNz 14 - 1 SAME

Jolar Rad wDMz 15 i 1 SAMNE

Cloud wDMz 15 0 1 3LME
Evapotrans WDHM2 16 £ 0 SAME :
Pot Ewvap wDMz 12 0 1 SANE j

—

Similarly, clicking on the Point Sources tab shows the point sources that are associated with each reach.
The auxiliary table will show information for the selected point source and reach combination.
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Edit Operation

The Edit Operation window provides a powerful interface to an HSPF operation. There are two ways to
produce this window. One is to select the OPN SEQUENCE option from the Edit menu, which displays
the Edit Opn Sequence Block window. Select the desired operation from the Name column then click
on the Edit button.

_J__ Edit Opn Sequence Block

Imdelt: E =

Operations

Mame Mumber
FERLND _ 101
FERLND _ 102
FPERLND | 103
PERLMND _ 104
PERLMD | 105
[MPLMD _ 101
RCHRES | 1
RCHRES _ 2
RCHRES 3

0K | Cancel | Apply | Help | Remove. Edit ‘

The other way to produce the Edit Operation window is to double-click on a figure in the watershed
schematic or on an item on the Land Surface tab of the main form. If the model segmentation is
‘Individual’, the individual land segments can be accessed by selecting OPN SEQUENCE from the Edit
menu.

The Edit Operation window contains a tab strip, a frame containing a row of check boxes, and a series of
command buttons. All of the information in the Edit Operation window pertains to the current
operation, which is referenced in the window name. The tab strip contains tabs for tables, special actions,
input timeseries, and output timeseries. Active sections are turned on or off for this operation through use
of the row of check boxes. Each of the active sections corresponds to a module within the HSPF model.
The user may incorporate these modules into the simulation run by checking the box next to the
appropriate section.

If a RCHRES operation is selected, the Edit Operation window will appear as follows:
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i Edit Qperalicn RCHRES ¥ STREAM 2

Tabias | Sp=dEiAolions 1 Inpist Tirnessnes 1 Clulput Timesanad

—Tailali= St {147 Postibla)
(B requreciiables presem. |- optinsal talole pregan hiprequiraci 1shias mizeing. I'Sotiorial taki= missing.
ACTITY WICH-COTVE HvDR REIG
PRIMT-MFD
GEH-RIFC
HYDREFARER
HYDR-FLFE
HYDIEAMT

|| pidhE ERetT: , ,
FMDOR: T AD Ticors T HT  5ED T Gaal T aw LT I FLK r FH

SECELTLILEE

| oK i.'.‘nut:ﬂl| AL | Help | Add | Eﬁmnw| Edi |

The ten Active Sections are:
HYDR - simulate hydraulic behavior
AD - prepare to simulate advection of fully entrained constituents
CONS - simulate conservative constituents
HT - simulate heat exchange and water temperature
SED - simulate behavior of inorganic sediment
GQAL - simulate behavior of generalized quality constituent
OX - simulate primary DO and BOD balances
NUT - simulate primary inorganic nitrogen and phosphorus balances
PLK - simulate zooplankton populations and associated reactions

PH - simulate pH, carbon dioxide, total inorganic carbon, and Alkalinity

If a PERLND operation is selected, the Edit Operation window will appear as follows:
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(]

. Edit Operation: PERLND 101 - Forest Land

Tables i Special Adicris I Input Tirmesaries i Output Timessties
+ TableStatus (307 Possible)

A required inbles present 9 optional takles present. Mo requirad tablas missing. 234 optionnl tabiles missing.
ACTIVITY PRINT-IMFO a ATEMP-DAT EJ
GEN-INFO PAAT-FiaRMT ICE-FLAG
PUAT-PARMZ F/AT-PARMI SHNOW-FLAGE
EAWAT-PARIMA FAAT-PARMSE SNCW-PARR

FPAAT-FARME SHOWAPARME
PAAT-FARMT MOM-MELT-FAC
PWAT-STATED = SHOW-INITT =]
—Aclive Sedtons
[ ART [ SNOW I PWAT I SEDC [ PST

DK j Cancel Help |

I PWG T RRAL T MSTL T PEST [ NMTH

I PHOS [ TRAC

Add | Eemnvel Edil |

The twelve Active Sections are:

AIRT - temperature correction for elevation difference
SNOW - simulate accumulation and melting of snow and ice
PWAT - simulate water budget for a pervious land segment
SED - simulate production and removal of sediment

PST - estimate soil temperatures

PWG - estimate water temperature and dissolved gas concentrations

PQAL - simulate water quality constituents

MSTL - estimate moisture content of soil layers and fractional fluxes
PEST - simulate pesticide behavior in detail

NITR - simulate nitrogen behavior in detail

PHOS - simulate phosphorus behavior in detail

TRAC - simulate movement of a tracer

If an IMPLND operation is selected, the Edit Operation window will appear as follows:
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__"__ Edit Operation: IMPLMD 101 - Urban or Built-up La

Tables | Special Actione i Il Timeseries | Dulput Timeseiies.
 TableStatus (71 Possible]
Frequired tables pressrit 4 optiorial tables present: Mo required tables miszing: Bd optiorial tables mizsing.
ACTIVITY FRINT-NFO ATEMP-DAT ﬂ
GEN-ANFO [WiAT -FARMT |CEFLAG
IWAT-PARMZ [wisT -PARMI SHOW-FLAGS
[WisT-STATET SHOW-PARMI
SHOW-FARMZ
MOM-MELT-FAC
SHOW-NITT =
—detie Sechions
[T-ATHMP [ BHEW [V PWAT &L i @Al
ﬂﬁ Cancel Help | Add | Bemove | Edit |

The six Active Sections are:

ATMP - temperature correction for elevation difference

SNOW - simulate accumulation and melting of snow and ice

IWAT - simulate water budget for an impervious land segment

SLD - simulate accumulation and removal of solids

IWG - estimate water temperature and dissolved gas concentrations

IQAL - simulate washoff of quality constituents

As active sections are turned on or off, the lists in the Tables tab change to reflect the tables applicable to
the active sections. The four lists in the Tables tab show the required tables that are present, the optional
tables that are present, the required tables that are missing, and the optional tables that are missing. The
user may add a table by selecting the table name in the list and clicking the Add button. The user may
remove a table by selecting the table name and clicking the Remove button. Similarly, the user may edit
a table by selecting the table name and clicking the Edit button, or by double-clicking the table name.
The resulting Edit Table window allows the user to edit the table parameters in a grid.
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% Edit RCHRES:HYDR-PARM2

¥ | Show Dezcription

Ophluri | Description |  FBW Freucl]  LEN DELTH| STCOR| Ks| DBS0
1 STREAN 1 i] 1 15.36 351 12 0§ 0.0
Teble: HYDR-EARNZ, Parsmetets for HIDR ssction (FCHEES) . -
Parzmeter: DRSNS is: the medisn dismster of Ehe bed sediment (azsumed constant
Chroughout  the: punj. Thi= walue: 1= uzed bo caleulate the bed shear stress if

the BCHRES is & lake, or cmloulate the rate of =and transport if the <Colby or
Toffaleti methoda are uaed. '

(ancel

fatayay v

Help |

From this window a user may view and modify which sections of HSPF are active, view and modify the
tables present for this operation, and view a summary of input and output timeseries used by this
operation. Clicking on a table name allows the user to edit that table. Within this window is encapsulated
important HSPF operating logic to assist the user in building a simulation. For example, the information
in this window may alert a user to required tables or timeseries that are missing.

:_ Edit Operation: RCHRES 1 - STREAM 1

Tables b Spedial fictions 1 Iriput Tieseries b Dutput Timeseries

- Table:Status (145 Pozsible]

B required tablss present, 1 optianal table present. Mirequired tables missing 1 ophonialtable missing:

ACTIVITY MOMN-CONYF HYDR-IRRIG

FRINT-INFL

GEM-IMNFO

Hv'[R-FPaRM1

HvDR-PARMZ

HyDR-IMIT

- Actre Sectons
W HYDR [ AD [T CONS T HT [ SED T GEAL [ OR [ HUT [ PLE ' FH

OK | Cancel

Apply | Help | Add | Remove

Edit |

The Tables tab is useful for the user to identify which tables are required or missing for the current set of
active sections, as well as providing a way to add, remove, and edit tables.
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The Input Timeseries tab is similar to the Tables tab, except that the four lists pertain to Input
Timeseries instead of Tables. Input Timeseries are not added and removed using this window as tables
are, but the contents of the lists show the user which timeseries are being used in the simulation and
which are missing. This functionality is especially useful when adding active sections to a simulation,
and might help a user identify problems in a run resulting from required timeseries that are missing.

For example, a user might have only the ‘Hydr’ section on, and then turn on the ‘Ox’ section. The
information in the Input Timeseries tab shows that the required timeseries “HTRCH:TW’ is missing.
This information would alert the user that the section ‘Htrch’ should be turned on, or that the timeseries
‘HTRCH:TW’ should be input as an external source.

#_Edit Operation: RCHRES 1 - STREAM 1

[ Tables 1 Spedial Achions. 1T inoutTimeseress | Output Timeseiies.
-~ Timeseties Status (223 Possible]

Frequired timesenes presant: 5 optiondl timesenss present. 1 1equired timesanss missing, 3 ophohal tmeseries mizsing.
EXTMLFREC EXTHL:SOLRAD HTRCH:TW EXTHL:RAOL
EXTML:POTEY ExTHL:CLOUD IMFLOW: DIF(1.1]
IMFLOW"[WVOL EXTMLDEW TP [MFLOW: DIF[2.1]

EATHL:GATMP
EXTHLWIND

—dehye Sections
W HYDR: [ CAD [COMS T HT [ SED [T GEAL W OR [ HUT [ PLE " PH

oK Cancel

Anply | Help | Add | Remove Edit |

The Output Timeseries tab is very similar to the Input Timeseries tab, except that output timeseries are
listed.

The Special Actions tab is not yet implemented. When completed, this tab will allow the user to edit the
Special Actions specific to this operation. Until this option is completed, the Special Actions can be
modified by editing the UCI file in a text editor.
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Reach Editor

The Reach Editor allows the user to edit select properties of each reach. Clicking the .button on the
toolbar produces a window containing a grid of values for each reach. Values include:

ID - RCHRES number as recognized by HSPF
Description - descriptive name of reach

Length - length of reach

Delta H - change in elevation across length of reach
DownstreamID - RCHRES number of downstream reach
Nexits - number of outlets from reach

Lake Flag - value is 1 if rchres is a lake

These values may be edited, and the OK button may be clicked to save the changes and return to the main
WinHSPF window. The Cancel button may be used to return to the main window without saving

changes.

# _WinHSPF - Reach Editor
ID | Desciption | Length|  DetaH] DawnsteamiD| N Esits] Lake Flag
1 |STRE&M 1 _ 1535, 351 3 1 0
2 |STRE&M 2 _ 1182 597 3 1 i
3 |STRE&M 3 327, 102 0 1 0
Ok I LCancel

Clicking the FTables button produces a window from which the user may view and edit the values of
each FTable. The drop down list at the top of the window is used to select the desired FTable.
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# _Edit Ftable

Flable: {3 57REAM 3 -
Depth| Biaal Volure| Diflaw
0 154.92. 0 0
045 155,94 71,55 50,19
454 165.12) 726,33 231694
5E7 180.43 315.14 3360.66
709 5043 1625.92 4757 82
851 510,67 2345.73 777091
146,09 11291 1151431 2904721
26368 174752, 313037.6 1.137729E +07
Lancel | Apply | -Help |

o]

NRows: [ g
NCols= [~ 3

Import From
Crozz Section

F-Curve

The FCurve button produces a graph of the FTable. The features of the graph may be edited by using the

menus on the graph.

F-Curve for Heach 3 [STHEAM 3]

e Edit View

=10§ x|

1 SO0E+07
| 350E407 -
| Z00E+07 |-
1 D50E407 |-
& 9.000E+06
ET.SDDE{E E
g & O00E-+HIG -
4 S00E-HIG
3 000EHI6
1 SO0E+08 |-

o

160

Drepth ()

240

320

400

The Import From Cross Section button produces a window from which the user may enter cross section
data for an FTable. Clicking OK in this form results in a new FTable being calculated for the selected

reach.
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Impor From Cross-Section
—

Cross-Section Files
Open I | =l sSave
FTABLE 3
Varable | Dezenption Yalue
Fi Eength () 0.1
m Mean Depth {#) 0.07
A Mean Widih () .01
i Mannifigs Boughness Coefficiant 0.07
& Longitugingl Slapa e}
mag: Side Slope of Upper Flood Flain Left 0.
ma2 Gide Slope of Lower Fiaod Flain Left 0.01
IR Zero Slope Flood Plain Widih Left i) 0.01
mil2 Side Slops of Channel Laft 0.0
m1] Side Slope of Channel Right 001
Wil Zero Slope Flood Plain Width Bight {f) 0.0
mi1 Sida Slope Lower Flood Plain Right. 001
ma] Gida Slope Upper Elood Plain Bight 0.01
Yo Channel Degth () 0.1
i Fiood Side Slope Change of Depth (f) oot
Y2 Mecirmun Depth (1) 0.01
0K Cancel Help

The variables in the Import From Cross-Section frame are defined in following diagram.
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Cross-sectional data can be stored as BASINS Trapezoidal files (*.rtf). Click the Open button on the
Import From Cross-Section frame to open an existing *.rtf file or the Save button to create a new *.rtf file.

Select BASINS Trapezoidal File

Loakn: | A tutatial

File name:

FH_EI s of type:

R2f=IBG =i

|tut|:|riail.p’_rf

IBASINS Trapezoidal Files (* ptf)

Open

Eancel

A
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Simulation Time

The Simulation Time butto l\i'/' on the toolbar produces the Simulation Time and Meteorological

Data form, which allows the user to edit the simulation starting and ending dates and times, as well as the
met segments used in this HSPF project.

fi_ WinHSPF - Simulation Time and Meteorological Data

Year Month Day Hour Minute

'Etartl 1970 | 1 1] 0| 0
End [ 05 | 12| | 24 | 0
- Met Segments - #
Add | Edit |
Connections
Met Seg (D | Operation
PANI4390 PERLND 101
PA104330 PERLND 102
PAND4390 PERLMND 103
PAND4330 PERLMND 104
PANI4390 PERLMD 105
PAN04380 IMPLMND 101
PAN04380 RCHRES
PANI4380 RCHRES 2
PA104390 RCHRES 3

Cancel

To edit the dates and times, simply click on the field for the year, month, day, hour, or minute and type in
a value.

The Met Segments section of the Simulation Time and Meteorological Data form contains grid with a list
of the meteorological segments and the operations which they affect. New met segments may be added
by clicking on the Add button. Existing met segments may be modified by clicking on the Edit button.
To edit a met segment, highlight the desired segment in the Met Seg ID Column then click on the Edit
button. The Add Met Segment and Edit Met Segment forms are virtually identical in appearance,
except that the Met Segment name in the ‘Add Met Segment’ form may be chosen from a drop-down list.
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The precipitation data set defines the met segment and thus may not be edited in the Edit Met Segment

form.

#_ WinHSPF - Add Met Segment

Mame:

A PUTHNEYWILLE 2 5E DM

Mract B

Constituent |WOMID | TSTYPE DSN|  Mfact PA|

Frecip w2 FPREC 31 1 1
Air Temp w2 ATEM 33 1 1
Dew Paint W2 DEWP ar 1 1
Wind w2 WND 34 1 1
Solar Rad  WDMM2 CSOLR 35 1 1
Cloud w2 cLou a8 0 1
Evapaotrans | WDMZ FEYT a6 1 ]
FotEvap:  ‘wWMZ EWAF 32 0 1

oK Cancel

7] - -
o WinHSPF - Edit Met Segment

Name: PADD4390

Constituent |WDMID | TSTYPE DSN|  MiaciPi|  MiaotR
Frecip WOME FREC i 1 1
AlrTemp W' DIkAE ATEN 13 1 1
Dew Point  WDOkE DEWF 17 1 1
YWind WM WD 14 1 1
SolarRad  WDKME S0OLR 15 1 1
Cloud DIk cLOL 18 i 1
Evapotrans  WDORE FEWT 16 1 0
Fat Evap WOMZ EvaF 12 0 1

0K : Cancel

The eight constituents listed in the first column of the grid constitute a full set of data for a met segment.
The next three columns contain drop-down listboxes with all available selections for each column. These
columns should be filled out left to right because each successive field is dependent on the previous. The
WDM ID column lists the WDM files used by this project (there may be up to 4). The TSTYPE column
lists the types of time series available for the selected WDM file. The DSN column lists the data set
numbers of the time series available for the selected WDM file and time series type. A real number
should be typed in for the final 2 columns, which contain multiplication factors to be applied to the

PERLND/IMPLND operations and to the RCHRES operations.
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Values may be entered in the grid one at a time or they may be copied from an existing grid en masse. To
copy values from one grid to another:

bring up a full grid using the Edit button

highlight the block of values to be copied

type ‘ctrl-c’ to copy

bring up an empty grid using the Add button or another full grid using the Edit button
highlight the complete portion of the second grid where the values are to be pasted
type ‘ctrl-v’ to paste

Once the desired changes have been made via the Simulation Time and Meteorological Data form, the
OK button may be clicked to save the changes and return to the main WinHSPF window. The Cancel
button may be used to return to the main window without saving changes.
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Land Use Editor

The Land Use Editor allows the user to edit the amount of each land use contributing to each reach.

=|
Clicking the| el button on the toolbar produces a window containing two list boxes, under which is a

columns:
SourcelD - name of contributing source as recognized by HSPF
Source Description - description of contributing source
TargetID - name of target/reach as recognized by HSPF
Target Description - description of target/reach

Area - acreage of source contributing to target/reach

]

.« WIinHSPF - LandUse Editor

Sources Targets
Available: Selected: Available: Selected:
LI PERLND 101 Ll RCHRES 1
- PERLND 102 A - RCHRES 2
PERLND 103 RCHRES 3 i
<- Remove | PERLND 104 — < Remove |
PERLND 105
Add All ->> | IMPLND 101 Add All > | +‘
<<- Remove All | * <<- Remove All |
Source 10 |.S1:turca Description |Targﬁt D Target Descrphan | Arga (Acres)| -
FPERLMND 107 Forest Land RCHRES 1 STREAR 1 27228
PERLMD 102 Agricultural Land RCHRES STREAR 1 13675
FERLMD 103 Urban or Builtup La RCHRES STREAR 1 116
IMPLMD 101 IUrban or Builtup La RCHRES 1 STREAR 1 115
PERLMD 104 Barren Land RCHRES STREAR 1 53
PERLMD 105 ‘Wiater RCHRES 1 STREAR 1 58
FERLND 101 Forest Land RCHRES 2 STREAM 2 23472 -:I
Total: 91314

The list box on the left represents the sources or land segments, and the list box on the right represents the
targets or reaches. The grid contains a row for each selected land segment contributing to each selected
reach. Reaches and land segments are represented in the grid if the name of the operation is in the
Selected portion of the list box. Operations can be moved back and forth between the Selected and
Available portions of the list, and the contents of the grid automatically will change accordingly.
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F7 - -
= WinHSPF - LandUse Editor

Sources Targets
Awvailable: Selected: Awvailable: Selected:
PERLND 102 Add > | PERLND 101 Add > | RCHRES 1
PERLND 103 RCHRES 2
PERLND 104 : ; RCHRES 3
PERLND 105 — ¢ Remove |
IMPLND 101

Add All ->> | Add All ->> | *(
£<- Remowve All | * <¢- Bemove All |
—_—

Source |0 |_S|:|urce Diescription |Targét 8] |Tar'ge't Description | Araa (Acres)

PERLKD 101 Forest Land RCHRES 1 STREAM 1 2rzes

FERLMD 101 Forest Land RCHRES 2 STREAM 2 23472

PERLKND 101 Forest Land RCHRES 3 STREAM 3 16478

Total: 67178

oK | Cancel

The area values may be edited, and text below the grid will indicate the original total area, the new total
area, and the difference between these two. This information provides the user with some information
that allows the user to feel confident that the change was interpreted as desired.

[T] - =
o WinHSPF - LandUse Editor

Sources Targets
Awvailable: Selected: Available: Selected:
PERLND 102 Add-> | PERLND 101 Add -> | RCHRES 1
PERLND 103 RCHRES 2
PERLND 104 RCHRES 3
PERLND 105 < Remove | )= < Remove |
IMPLND 101

Add All >> | Add All ->> | +(
<<~ Remove All | * <<- Remove All |
E——

Saource D |_8|:|ur'ce Diescription |Targéit ] |Tar'ge't Description | Area (Acres)

FERLND 101 Farest Land FCHRES 1 STREAR 1 27220

PERLND 107 Farest Land RCHRES 2 STREAM 2 23472

FERLMND 107 Forest Land RCHRES 3 STREAM 3 16478

New Total: 67170

oK ] Cancel Original Total: 67178
Difference: -8.00

Once the values have been edited, the OK button may be clicked to save the changes and return to the
main WinHSPF window. The Cancel button may be used to return to the main window without saving
changes.
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Control Cards

The Control Card Editor is accessed by choosing the Control option from the Functions menu or by

clicking on the Control Card button __,.-/ on the toolbar. The Control Window Selection window will

appear, prompting the user to choose between the HSPF Activity Edit window or the old NPSM Control
Card Editor. Both schemes are available so that the user may have a choice of means.

i Control Window Selection | X|

Use new HSPF Activity Edit or old NPSM Control Card Edit?

If the user chooses the HSPF Activity option, a window will be displayed containing a tab strip. On each
of the three tabs are the Activity tables for the PERLND, IMPLND, and RCHRES blocks. Changes may
be made to the entries in these tables, and then the user may click OK to exit and save the changes or
Cancel to exit without saving the changes.

o WinHSPF - Edit All Activity

Pervious Land 1 Impervious Land il Beaches/Feservoirs

W Show Desoription

Ophur| Description [JRTFG| NOWFG|"WATFG| EDFG S TRG | \WaFG | QALFG|(STLFG) ESTFG|ITRFG HOSFG| RACFG
107 ForestLand 0 i 1 0 0 0 0 0 0 0 0 i
102 Agricultural Land 0 1l 1 0 0 0 0 0 0 0 1] 1l
103 Urban or Built-up 0 1] 1 0 0 0 0 0 0 0 ] 1]
104 Barren Land 0 0 1 0 0 0 0 0 0 0 0 0
105 ‘Water D 0 1 0 0 D D EE— i} 0 0 0
ACTIVITYPESTFG: -

‘alue of 1 indicates section PEST is active

oK Cancel | Apply | Help |

If the user chooses the NPSM option, a window will be displayed containing a tab strip, similar to the
HSPF Activity edit window. The three tabs represent the PERLND, IMPLND, and RCHRES operations,
but these tabs contain a series of check boxes. With this window the user may turn on or off a section for
all operations of that type.
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When the user turns a section on through this editor, other sections might turn on automatically. This
section contains some operating rules that understand some sections to be prerequisite to running other
sections. These operating rules are based on BASINS Technical Note 3: the NPSM/HSPF Simulation
Module Matrix. Following these operating rules, all required and recommended prerequisite sections are

turned on.

Then the user may click OK to exit and save the changes or Cancel to exit without saving the changes.

.f._ WinHSPF - Control Cards

EE}ﬁEGgE%d, Imperaous Land BReaches/Reserons
[~ AIRTFG [ PQALFG
[ SNOWFG I HSTLFE
¥ PWATFG [~ PESTFG
I~ SEDFG [ NITRFG
[~ PSTFG I~ PHOSFG
I~ PWGFG [~ TRACFG
oK Cancel

—_—

When making sections active, often tables that are not yet present become required by HSPF. If the user
has turned some sections on and clicked OK, this editor will give the user the option to automatically add

the tables required by the active sections.
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Point Sources

The Point Sources window is accessed either by selecting the Point option from the Functions menu or

by clicking on the] ﬂ! button on the toolbar. This window is used to view and manage the point sources

that may be included in the simulation. When a new project is created, point source data is written to the
project WDM file for all point sources and constituents specified in the BASINS point sources file. All of
these point source data sets are available through the Point Sources window.

& x
o WinHSPF - Point Sources !Elm
~New
Create | Import | Convert |
—Existing
Scenario i<ALL> lI Pollutant |<ALL> L! List /
Reach [cAll> =] Faeility Al || B
InUsei Scanaro | Fesach | Faeility | Fallutant |'T'a:rgE|t Groug |'I-'-Eu=get hembar |
oK Cancel

The New frame at the top of the window offers three methods for obtaining new point source data.
Clicking on the Create button displays the Create Point Source window. The user types in the
extension of the Scenario name, selects the Reach from its drop-down list box, either types in or selects
the Pollutant and Facility from their respective combo boxes, and types in the Daily Load.
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2 - -
o WinHSPF - Create Point Source |

Scenario F'T‘F]EES—
Reach FCHRES 1-5TREAR 1 :J
Pollutant 34030  BEMZEMNE ;]
Facility Fefinery .11
Daily Load ‘ 125

0K Cancel |

Once the values have been entered, click the OK button to create the new point source in the project
WDM file and return to the main Point Sources window. The Cancel button may be used to return to

this window without creating a new point source.

o

:"i_ WinHSPF - Point Sources

—New -

. Create | Import | Convert |
Existing

Scenario i<,.f_-.,|_|_> j Pollutant |<ALL> :J List /
Reach [cAll> =] Faciliy  [call > ot
Inllse |:Sc:enaria |Fieach |Fac:i|ity |PD||u1&nt- '|TargetGrDup |TargatMambar
Mo FT-0BS RCHRES1-STREAM1 REFIMERY 34030  BEMZEMNE INFLOWW oL

L8] % Cancel

Clicking on the Import button displays the Import Point Source window. Clicking on the Select button
allows the user to browse for the MUTSIN (*.mut) file to be imported. MUTSIN files are point source
data files created by BASINS versions earlier than 3.0. The user then types in the extension of the
Scenario name and selects the Reach from its drop-down list box. The Facility field will automatically

be filled in with text from the import file.
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EIT) ¥ 4
= WinH5PF - Import Point Source ]

EE_IIE_I:‘JI }.EASIN5\mudeluut’l,,tuturiﬂi‘.,tuturiﬂl.MUT

=

Seenario PT‘iCIEiS
Reach iRCHRES 1-STREAKM 1
Facility iFactDr}.-'
OK Cancel |

ES

Once the values have been entered, click the OK button to import the new point sources into the project

WDM file and return to the main Point Sources window. The Cancel button may be used to return to

this window without importing a point source.

E] n x
. WinH5FF - Foint Sources

~New
Create | Import I Convert |
—Existing
Scenario ](ALL) _:] Pollutant |<ALL> _:! List /
Reach i<A|_|_> -.:i Facility !<ALL> ﬂ Edit
Intlse |Sc:enaria |Heach | Facilit: | Pallutant | Target Graup |TargatMemher
(i u] FT-0BS RCHRES1-STREAM1 REFIMERY 34030 BEMZEME  INFLOWY oL
[ [u] FT-0BZ RCHRES1-STEEAM1 FACTORY FECALCO INMFLOYW [vOL
i ]a] FT-0Bz RCHRES1-STREAM1 FACTORY FLOW INMFLOYW [%0L
Mo FT-0BEZ RCHRES1-STREAMT FACTORY 3S0LIDS, INFLOYW [+0L
Mo FT-0BS RCHRES1-STREAMIT FACTORY CHLORIME INFLOMWY [0L
o FT-OBS RCHRES1-STREAM1 FACTORY BOD. CAR INFLOYW 0L
oK Cancel

Clicking on the Convert button scans the HSPF input sequence (the UCI file) and, if this sequence refers

to any MUTSIN files, all such files are converted to WDM data sets in the project WDM file.
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The Existing frame at the bottom of the Point Sources window contains a grid displaying the point
sources in the project WDM file. The number of point sources displayed in the grid can be restricted by
making selections from the Scenario, Reach, Pollutant, and Facility drop-down list boxes. For
example, if “FLOW?” is selected from the Pollutant list box then the grid will display only the point
sources that have “FLOW? as the Pollutant.

& p
= WinHSPF - Point Sources !EIE
[ New
Create | Import | Convert |
—Existing
Scenario !<ALL> L! Pallutant LI List /
Reach [call> | Faeility [l ol e
Inlse |Scenario  |Reach | Facility | Terget Group | Target Member
[ u] FT-0BS FCHEES 1 -3TREAM 1 FACTORY INFLOMWY HOL
oK Cancel

The ‘In Use’ column is used to specify if that point source is in use in the current simulation. When the
user sets a point source to ‘In Use’, that point source is added to the External Sources block. WinHSPF
will add the appropriate units conversion in the multiplication factor, provided that the daily data in the
WDM data set is in the standard BASINS units (Ibs/day all constituents except flow, which is in cfs) and
that the time step of the run is in hours. Thus the multiplication factor for flow will convert cfs to acre-
feet/hour.

The user may wish to edit values in one of the point source data sets. This may be done by highlighting a
field in the row associated with the desired data set then clicking on the List/Edit button. The following
form will appear:
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Timeszenes Data

File Edit

Scenaric DT-0ES -
Location DCHL

Constitusnt 34030
370701701 88100,

1370401402 00:00 12.5

187001403 00:00 ' 1.5

1570/01/04 00:00 12.8

1570/01/05 00:00 12.5

1870/01/06 00:00 ' 12.5

1970401407 00:00 12.5

1570/01/08 00:00 17.5

1970401709 00:00 1.5

1870401410 00:00 12.8

1370401411 00:00 ' 12.5

1870/01/12 00:00 12.5

1870/01413 00:00 1.5

1970407 414 -0 ' 17 5 :I

Values may be edited by clicking on the desired field and entering a new date or value.
See Lesson 7 of the online tutorial to follow an example of creating, adding, and editing point source data.

Special Note: A user may wish to add point source data sets from formats other than the MUTSIN files
included in BASINS. This may be accomplished using the program WDMUtil. When adding a new
point source data set, be sure to use the units specified above. In addition, certain conventions should be
followed in the WDM attribute naming so that WinHSPF Point Sources tool recognizes these data sets as
candidate point source inputs. The details of these conventions follow:

The scenario id attribute (IDSCEN) must begin with the three characters “PT-*“. These names will
appear in the Point Sources ‘Scenario’ list.

The constituent id attribute (IDCONS) must consist of a four-character abbreviation for the pollutant,
or the standard five-digit parameter code. These names will appear in the Point Sources ‘Pollutant’
list.

The time series type attribute (TSTYPE) must consist of a four-character abbreviation for the
pollutant. If the constituent is flow, this attribute must be “FLOW”.

The location id attribute (IDLOCN) must consist of the three characters “RCH” followed by the
RCHRES id number of the reach on which this point source resides, such as “RCH9” for a point
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source on RCHRES 9 or “RCH10” for a point source on RCHRES 10. These names will appear in
the Point Sources ‘Reach’ list.

The station name attribute (STANAM) will appear as the facility name in WinHSPF. This attribute is
optional, but the user might wish to add the facility name for consistency.

80



User's Guide

Input Data Editor

The Input Data Editor is accessed either by choosing the Edit option from the Functions menu or by

tree diagram of the blocks and tables of HSPF. The tree diagram is navigated by clicking on an item
name. Double-clicking on an item name reveals the subitems within that item, if any exist.

_- WinHSPF - Input Data Editor  [Si[al B3

GLOBAL
~ 0PN SEQUENCE
~ FTABLES
-~ ERT SOURCES
- FORMATS
~NETWORK
~ERT TARGETS
i~ SPEC-ACTIONS
~ SCHEMATIC
-~ MASS-LINK
~FILES
- CATEGORY
~ MOMTH-DATA
-~ PATHMAMES
‘PERLND
IMPLND
-HCHRES
-COPY —
-PLTGEM
DISPLY

DURAML
mrreirr :.j

|+

Double-clicking on a block or table name produces another window containing a grid for editing the
parameters of that block or table.
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]

- Edit PERLNOUPWAT-PARMZ2

¥ | Show Dezcription

Ophuri | Deseription FoREST| Lzen| meLT| sum| sisusl  kveRy|  AcwRC
1M Faresl Land 1 131 nig 300 00456 ] 098
102 Agricultural Land 1 7 016 300 0.0456 0 0.96
103 Urhan or Buill-up La 0 B 016 300 0.0456 0 0.98
104 Bnrren Land 1] b 01s 30 00456 ] 046
105 \Watar 0 B 016 300 0.0456 0 0.98
Teble: PUAT-PARMZ, Second group of PMATER Parameters, ;‘

Patameter: AGWRC 13 the basic grounduaber resezsion rate 4F EVARY i3 gero and there
iz o inflow to  groupdwater (rate of flow boday/rate yesterday) .

Ek e PLIS FPOREST LESH- INFILT LETR SLEUR FEVARY AR
e =y fan) {inthe] 1Eh) [1fin) (1 day] _I

fatayay v

(ancel

Help |

Note that the grid columns may be sorted by clicking on the column heading. The blocks of HSPF may
also be accessed for editing using the Edit menu.

If the user has selected the name of a table that does not yet exist from the tree diagram, a message will
appear asking if the user would like to add that table. The input data editor will also automatically add
tables that become required through the changes made to the HSPF tables.
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Output Manager

The Output Manager is accessed either by choosing the Functions:Output menu option or by clicking

the '['_=! icon on the toolbar. The Output Manager window will appear containing a set of radio buttons

and a list of output locations. The radio buttons are used to specify which of the three types of output to
view. Clicking on one of the radio buttons produces a list of locations where that output has been
specified.

__.. WinHSPF - Output Manager

— Output Type
& Hydrology Calibration " Flow " Other

Outputwill be generated at sach 'Hydrology Calibration’ output
locatioh for total tunaif suface runofl, intetflow, base flow. potential
evapatranspiration. actusl evapotranspiration. upper zone storage;
and lower zone storage,

Outpul Locations:

Mame | Description

Add |  Remave |

Close |

The first output type is Hydrology Calibration. This button will already be selected when entering the
Output Manager. With this button selected, the list below the radio buttons displays the HSPF calibration
locations within the current HSPF project. Underneath the radio buttons is a text box explaining which
output timeseries will be generated during the HSPF model run.

Adding calibration locations to this list is accomplished by clicking on the Add button. Clicking on this
button produces another window. This window contains a list of available calibration locations, i.e. the
reaches of the watershed, along with two text fields. The user must choose one of the calibration
locations, then enter an eight character identifier for that location. This identifier is used as the location id
attribute on the WDM time-series data sets that will be created. The user is also asked to enter a base data
set number for the data sets to be created. The new data sets will be numbered as the available data sets
following that number.
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#_WinHSPF - Add Output

[

Dperation:

RCHRES 1 [STREAM 1)

WDM Location |D: |F|I:H3
Base WDM DSN: | 1000

0K |  Concel

Clicking OK from this window brings the user back to the Output Manager window. As the user returns
to the Output Manager window, eight new time-series data sets are created in the project WDM file, as
required by the program HSPEXP. The UCI in memory is modified to include the appropriate Copy
operation as well as the appropriate External Targets, Schematic, and Mass-Link Blocks.

B s
o WinHSPF - Output Manager !E
— Output Type
' Hydrology Calibration ™ Flow " Other

Dutputwill Be generated at each 'Hydrology Calibration’ output
location for total runoff, surface runofi, interdlaw, base flovi, potential
evapotranspiration, actusl evapotranspiration. upper zane storage;
and lower zone starage,

Output Locations:

Mame | Bescription
RCHRES 3 ISTREAM 3
Add |  Remove |
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Clicking the Flow radio button produces a list of locations at which Flow is output. Flow output can be

added by means similar to those used to add a calibration location.

] :
o WinHSPF - Output Manager

— Output Type
" Hydrology Calibration

[Strearniiow outputwill be generated st each 'Flow! outpul locatioh,

Outpul Locations:

Marre Description
RCHRES 3 STREAM 3
Add |  Remove |

Close |

The Other radio button is used to view a list of other outputs.

D] :
o WinHSPF - Output Manager

~ Output Type
" Hydrology Calibration " Flow

'Clutput will e genersted at each 'Othet! output location for the
specified congtituents:

Outpul Locations:
Iame Eescription | Groug/Member

Add i Bemove _l Copy i

Close |
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With the Other radio button selected, the Add button may be used to add additional outputs from this
simulation. When the Add button is clicked, a window is produced containing a list of model segments.

2. WinHSPF - Add Output

Operation: ‘Group/Member:

PERLMD 101 (Forest Land) HYyDR:WOL -
FERLMD 102 {Agricultural Land) \HvDE.DER
PERLMD 103 (Urban or Builtup L HektelRa=iEaE]=

FERLMD 104 (Barren Land) HYDRAVDEP
PERLMD 105 (Water) HYDRETWID
IMPLEE 100 (Urban or Bulltup Le [HYDREHRAD
RCHRES 1 (STREAMT) HYDR:SAREA
HYDR:O{1,7)
HYDR:PRSUPY
HDR:VOLEY e

HYDRSTAGE - RCHRES Stage (DEP+STCOR) (f)

WDM Location 1D: |RCH3

Base WDM DSN: | 1000

oK. | Cancel

Choosing one of the model segments causes a list of Group and Members to appear. This list contains all
valid Group and Member pairs that can be output from this operation given the current active sections of
this operation. When the user chooses one Group/Member pair and then clicks OK, this output
specification is added.

] :
o WinHSPF - Output Manager

— Output Type
" Hydrology Calibration " Flow &~ Dther

Outputwi]l be genetated ateach 'Othet! output location torthe
specified constituents:

Outpul Locations:
Mams | iptian Group/Membar
RCHRES 3 | STREAM 3

Add i Bemove _i Copy i

Close |

86



User's Guide

Copy is used to copy output specifications from one model segment to another. When Copy is clicked, a
window appears containing a list of operations with output specified.

#_ WinHSPF - Copy Dutput I

From D peration To Dperation

[RCHRES 3 | _|F=EHF=E5 1

WDM Location 1D: IHEHQ
Base WDM DSN: l 1000

0k | Concel |

Choosing one operation from the ‘From’ list and one operation from the ‘To’ list specifies that all output
specifications from the one operation will be copied to the other.

iWinHSPF— Output Manager !EI

— Output Type

" Hydrology Calibration T Flow

[Output will be generated at each 'Other output lacation for the
specified constituents:

Qutpul Locations:

Narre I Description | Group/Member
RCHRES 2 STREAM 2 HYDR:STAGE
RCHRES 3 STREAM 3 HYDR:ETAGE

Add | Bemove | Copy |

Close |

The Remove button is used to remove an output specification from the list.

Another option for managing output specifications is by using the Edit: Ext Targets menu option.
Through the External Targets block editor, the user may add, delete, or modify external targets entries. In
adding entries, WinHSPF automatically creates new WDM data sets as specified by the user.
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Run HSPF

The Run HSPF button on the toolbar is used to perform the HSPF simulation, i.e. run hspf. Clicking this
button produces a status window that keeps the user updated as to the state of the run. This window
disappears when the run is complete. The Qutput button enlarges the window to display a log of all
messages sent to the status window during the HSPF execution.

Executing

Now. 35% Complete

Estimate Done at: 3:11:06 PM (13 seconds)

Pause | Cancel |

:10:52 TM - M3 32% -]
:10:52 PM — PROGRESS 33

:10:52 BM - MSG3 333

:10:53 PM - PRCGEEZS 34

:10:53 DM - MSG3 343

:10:53 FM - BROGRESS 35

:10:53 BM - MSG3 353

LTS R B P S R Y S T Y I o
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View Output

The View Output buttonl

output. GenScn is documented seperately.

on the toolbar is used to start the program GenScn for viewing timeseries

Best Management Practices Editor

The Best Management Practices Editor is an advanced feature for assisting users in adding BMPs to a

simulation. This feature may be used as an alternative to the method outlined in Lesson 6: Modeling a
Watershed Management Practice. The BMP Editor is accessed by choosing the BMP option from the

Functions menu.

The BMP window appears with a summary table illustrating the areas of each land use contributing to
each reach. This table is provided as a convenience for the user, but areas in this table are not editable.

]

‘__ WinH5PF - Best Management Practices Editor

Select Summary or Beach below BMP:

Sumrman

Summary of Areas by LamdUse and Reach

PiForest Land|  Podancubual Land|  Pilrbarior Bult-up La|  1lirharor Builtup La| PBamen Land| Powiater
Fi:1:STREAM 1 27228 13675 115 115 B3 a8
F:25TREAM 2 23472 304 759 759 279 B2
F:3:5TREAM 3 16478 4118 71 71 327
Ugdate U] Close.

When a reach is selected from the list at the top of the BMP window, the table changes to show the
percentage of land area from each land segment under each BMP, as well as the area not under any BMP.
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:_ WinHS5PF - Best Management Practices Editor

Select Summary or Beach below BMP:

STREAM 1

Delete BMP

addBMP |
[DemisEur |

Contributing Sources to Reach T [STREAM 1)

Souce Ared FMNo BMP
PERLWE:: 101 [Forest Larnd) 272 100
FPERLME:: 102 jaancultursl Land) 13675 100
PERLND : 103 [Utban or Bultup La) 115, 100
IMPLNE : 1651 [Urban or Builbup La) 115 100
FERLMD:: 104 (Baren Land) 623 100
FERLME:: 105 Pwfater] B 100
Lipdate UL] Close.

If any BMPs exist for this reach, the percentages in this table can be modified by editing the grid. The
‘Add’ button adds a BMP for the active reach, and the ‘Delete’ button removes a BMP for the active
reach. When any change has been made, the ‘Update UCI’ button becomes available. Clicking this
button makes the corresponding change in the UCI in memory. The change is not actually made in the
UCI file on disk until the user chooses ‘save’ or ‘save as’ in the main WinHSPF window.

With a cell selected in a BMP column of the grid (if one has been added), the ‘Edit Removal Efficiency’
button may be clicked to edit the removal efficiencies for that BMP.
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i_ WinHS5PF - Best Management Practices Editor

Select Summary or Heach below BMP: I'I:STHE.E'-.M 1 ;!
 Cunent BMP Details:

Edit Removal Efficiency |

Contributing Sources to Reach T [STREAM 1)

Souice “firea %Mo BMP S BMP A
PERLWE:: 101 [Forest Larnd) 27228 100 i}
FERLME : 102 jAgneultural Land] 13675 100 0
PERLND - 103 [Uiban or Bult-up La) 115 50, 50
IMPLNE : 1651 [Urban or Builbup La) 115 50| 50
PERLME : 104 [Baien Land] B23 100 0
FERLME:: 105 Pwfater] s 100 0
Uipdate LIC] LClose.

A database of commonly used BMPs is accessable from the BMP Editor for consultation in choosing
appropriate removal rates. Clicking a cell of the ‘DB Range’ column produces a reference or other
comments pertaining to that particular BMP in the text box above the grid.
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e

.. WinHSPF - Best Management Practices Efficiency Editor

BMP Name:  [Dry Detention | BMP Operation# 1

Reference: Dry detention basin efficiencies are bazad on a storage capacity of the detention pool sized _ﬂ
to achigve the design detention time for 80%% fo 80%: of the annual runolf volure,: Formost areas ofthe
LIS, dry detention basin efficiencies are based on & storage volume of at least 0.5 10 1.0 Inches per

IMpeinus ace.

Remowval Fraclions

Canstifuent | Fraction | 0B Range |Beterence -
“Water 1] <niot svailable>

Heat 0 ot avallable
Sediment Sand 0 G0%-90
SedimentSih 0 BO%-20% 1
SedimentClay 1] BO%:-00% 1
Feacal Coliforms:Salution 0 <hot availabler

Fecal Coliforms.Zand Assoc, 0 chiof evailables

Fecal Colifarms:Silt Assoc. 0 ot avallakle»

Fecal Colforms Clay Assoc. 1] ¢rof svailabler
Chesobved Owxygen 0 <rot avadlables

BOD 0 2024-30% 1
MOF Solution i <niot availabies

Tak: Solution 0 shiof availables
MO2:Solution ] <rof availables
POd-Solution ] <ot svailables
MH4:Sand Adsorbed 1] <niot available>

MHS S Adzorled 0 <riol availakles
MH4.Clay Adsarbed 0 <ol availables
FZ4-Sand Adsarbed 0 enot evallakles
EnTaAS A A ek el il el il mbs e ll

Upiaip I Close

The values of the ‘Fraction’ column may be edited to reflect the removal rates for the BMP. Once
complete, the Update UCI button may be clicked to record the changes. The Close button returns the
user to the main BMP Editor window.

Special Note: The BMP Editor adds connections to the Mass-Link and Schematic Blocks of the UCI file.
If a Mass-Link already exists containing BMP to RCHRES connections, that Mass-Link will be used for a
new BMP added through this editor. If such a Mass-Link does not exist, WinHSPF will automatically
build that Mass-Link, pulling default values from the PERLND/IMPLND to RCHRES Mass-Link. When
using the BMP Editor, care should be taken to make sure that the Mass-Link connections used by default
are appropriate for the current simulation.
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Appendix
BASINS File Samples

This section provides examples of the files from BASINS used to create a new project in WinHSPF.
These files are intended to be produced using the BASINS GIS interface, but since they are text files, they
may be built manually using a text editor. For complete descriptions of the contents of these files, see
BASINS Files within the System Overview section.

Watershed File - *.wsd
Reach File - *.rch
Channel Geometry File - *.ptf

Point Sources File - *.psr

Watershed File Sample

The following is an example of the Watershed File. Definitions of the fields in the Watershed File are
found in the Watershed File section of the User’s Guide.

“LU Nanme”, " Type (1=l npervi ous, 2=Pervious)”,” Wt ershd-

ID",”Area”, " Sl ope”, "Di st ance”

“Forest Land” 2 1 27228 0.045574 8781.03
“Agricultural Land” 2 1 13675 0.045574 8781.03
“Urban or Built-up Land” 2 1 115 0.045574 8781.03
“Urban or Built-up Land” 1 1 115 0.045574 8781.03
“Barren Land” 2 1 623 0.045574 8781.03

“Water” 2 1 58 0.045574 8781.03

“Forest Land” 2 2 23472 0.062112 8023.88
“Agricultural Land” 2 2 3104 0.062112 8023.88
“Water” 2 2 62 0.062112 8023.88

“Urban or Built-up Land” 2 2 759 0.062112 8023.88
“Urban or Built-up Land” 1 2 759 0.062112 8023.88
“Barren Land” 2 2 279 0.062112 8023. 88

“Forest Land” 2 3 16478 0.085153 5861.96
“Agricultural Land” 2 3 4118 0.085153 5861.96
“Barren Land” 2 3 327 0.085153 5861.96

“Urban or Built-up Land” 2 3 71 0.085153 5861.96
“Urban or Built-up Land” 1 3 71 0.085153 5861.96
Reach File Sample

The following is an example of the Reach File. Definitions of the fields in the Reach File are found in the

Reach File section of the User’s Guide.
“Rivrch”,”Pnanme”, ”Wat ershed- 1 D', " Headwat er Fl ag”, "Exits”,”M | ept”, " St r eam Resevoi r
Type”,”Segl ”,”Delth”,"El ev”,”U csnm', "Urcsni, "Dscsni, " Ccsni, " Mhf | ow’, ” Mavel 0", ” Svt nfl ow’, ” Svt nvel o
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» "Psl ope”, " Pdept h, " Pwi dt h*, " Pri | ¢”, " Pt enp”, " Pph” , " Pk1”, " Pk2" , " Pk3", ” Pmann” , " Psod” , * Pbgdo” , ” Pbgn
h3”, " Pbgbod5”, " Pbghod”, Level

“STREAM1” 1 1 1 0 S 15.36 350.96 1573 -9999 -9999 3 2 0 0 O O 0.012356 3.32133 91.9856 0 0 0 O
000O0O0O0OO0O

“STREAM 2" 2 1 1 0 S 11.82 596.96 1696 -9999 -9999 3 1 0 0 O O 0.009563 2.84606 72.9574 0 0 0 O
0000O0O0O0O

“STREAM 3" 3 01 0 S 9.27 101.68 1350 1 2 -9999 -9999 0 0 0 O 0.002077 4.53886 146.945 0 0 0 O
000O0O0O0OO0O

OWONOPR

Channel Geometry File Sample

The following is an example of the Channel Geometry File. Definitions of the fields in the Channel

Geometry File are found in the Channel Geometry File section of the User’s Guide.

“Reach Nunber”,”Length(ft)”,”Mean Depth(ft)”,”Mean Wdth (ft)”,”Manni ngs Roughness Coeff.”,”Long.
Sl ope”, " Type of x-section”,”Side slope of upper FP left”,”Side slope of lower FP left”,”Zero
slope FP width left(ft)”,”Side slope of channel left”,”Side slope of channel right”,”Zero sl ope
FP width right(ft)”,”Side slope lower FP right”,”Side sl ope upper FP right”,”Channel
Depth(ft)”,”Fl ood side slope change at depth”,”Max. depth”,”No. of exits”,”Fraction of flow
through exit 1",”Fraction of flow through exit 2",”Fraction of flow through exit 3”,”Fraction of
flow through exit 4",”Fraction of flow through exit 5"

81095 3.32133 91.98563 0.05 0.01236 Trapezoidal 0.5 0.5 91.9856 1 1 91.9856 0.5 0.5 4. 15166
.22749 207.583 110000

62424 2.84606 72.95737 0.05 0.00956 Trapezoidal 0.5 0.5 72.9574 1 1 72.9574 0.5 0.5 3.55757
33636 177.879 110000

48949 4.53886 146.94531 0.05 0.00208 Trapezoidal 0.5 0.5 146.945 1 1 146.945 0.5 0.5 5.67358
.51037 283.679 110000

PWUINO R

Point Sources File Sample

The following is an example of the Point Sources File. Definitions of the fields in the Point Sources File

are found in the Point Sources File section of the User’s Guide.
3

“Facility Name” “Npdes” “Cuseg” “M”

“ PORTAGE AREA SEW AUTH' PA0032611 8 2.48

“ GPU GENCO- HOVER CI TY GENERATI NG STATI ON' PA0005037 11 0. 35
“SPECI ALTY TI RES OF AMERI CA” PA0004057 5 9.92

“Ordi nal Nunmber” “Pollutant” “Load (lbs/hr)”
0 “SCOLIDS, TOTAL SUSPENDED" 10802.539600

0 “CHLORI NE, TOTAL RESI DUAL” 93.583019

0 “BOD, CARBONACEQUS 05 DAY, 20C’ 68728. 332200

0 “CBODU (20 deg C), calcul ated” 46966.193090

1 “OXYGEN, DI SSOLVED (DO " 4947.152820

1 “SCLI DS, TOTAL SUSPENDED" 314407.965953

1 “O L AND GREASE FREON EXTR- GRAV METH' 37838. 656042
1 “ARSENIC, TOTAL (AS AS)" 288.154903

1 “CADM UM TOTAL (AS CD)" 9.639183

1 “IRON, DI SSOLVED (AS FE)” 114.001343

1 “MANGANESE, TOTAL (AS MN)” 499. 115311

1 “THALLIUM TOTAL (AS TL)" 2.264882

1 “ALUM NUM TOTAL (AS AL)" 84.361993

1 “CHLORI NE, TOTAL RESI DUAL” 1695. 200409

1 “BOD, CARBONACEQUS 05 DAY, 20C’ 3015. 365281

1 “CBODU (20 deg C), calcul ated” 2060.580020

2 “O L AND GREASE FREON EXTR- GRAV METH' 3384. 743450
0 Fl ow 0.0438100

1 Fl ow 0. 0000000

2 Fl ow 0. 0000000
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