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J.1 Overview

Prior to the 2011 Update to the Dry Creek Watershed Plan, many firms had been
automating the integration of the District's PDP software with the HEC-1 hydrology
software, through the use of spreadsheets and batch files. Some firms had even
developed computer programs and spreadsheet tools to reduce the results of the HEC-
1 analysis to simplified tables for scenario management. But it was not easy to utilize
HEC-HMS (a graphical and more up-to-date hydrology processor). An import utility
from HEC-1 was available within HEC-HMS. However, errors often occurred in the
resulting files, and it would take considerable time to import each scenario.

With the initiation of the Dry Creek Plan Update in 2008, it became obvious that a
central set of software tools would be necessary to assist with the data management for
the proposed analysis containing more than 1250 watersheds and more than 3800 data
points in the hydrology files alone. The update planned using the HEC-HMS software
for hydrology calculations, in order to provide a graphical environment for future editing
of the files as well as to make use of the geo-referencing and GIS capabilities,
essentially to bring the analysis to the “state-of-the-art” levels. The planned integration
of a hydraulic routing analysis via HEC-RAS further complicated the proposed data
tracking efforts as more than 200 links between the base hydrology model and the
hydraulic routing model were planned for each scenario. Ultimately, the modeling
involved 9 scenarios, with 7 storm events being modeled in each scenario, and 7 storm
centering conditions being modeled for each event. Then for each event and each
scenario the results needed to be compared and the highest flow results presented for
the tables included in the report.

During the proposal process the complexity of getting the various software programs to
communicate and produce useable and coherent information was represented by the
following software matrix (Figure J.1), which formed the outline for the toolset developed
with the Dry Creek Toolbox (DCDESKTOP).
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Figure J.1: Software Communication Relationship Matrix

HEC-1/PDP/HMS Toolbox
Option 2

As we worked our way through the Dry Creek Plan Update, we found that several
previously difficult tasks needed to be repeated many thousands of times, and therefore
we programmed several tools to automate these processes. The 1% tools developed
related to the need for the ability to convert source numerical data for the watersheds
directly into HEC-1 input files and HEC-HMS data structures. Then tools were needed
to update different aspects of HEC-HMS data sets from source data. Then tools were
needed for post-processing the HEC-HMS and HEC-RAS results into spreadsheets,
automatically retrieving certain data from certain locations.

The resulting software tools are shown in Figure J.2 for the Limited User License
(FREEWARE) version of the software. This software can be downloaded from the
project website at: www.pcdrycreek.org . There are 2 versions of the software. The
FREEWARE version which provides end users the ability to create/modify project file
sets, and the RESTRICTED license version, which is only provided to model reviewing
agency staff, which provides some additional tools that are useful for checking submittal
data. The FREEWARE version may be used by anyone that agrees to the license
agreement posted on the website. The limitation of the FREEWARE version is that it is
only intended for use on the DRY CREEK WATERSHED PLAN UPDATE files, and
derivative works, and is not intended or licensed for use on other studies outside the
Dry Creek Watershed of Placer County, CA.
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http://www.pcdrycreek.org/

Both CESI and PCFCWCD restrict the use of the RESTRICTED version to certain
authorized users.

Both versions of the software are provided at no cost to the end users.

Figure J.2: Dry Creek Desktop Software Interface
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Neither version includes the “DATA VIEWER”, which is restricted to CESI internal use
only (at the time of the writing of this document it was not complete).

Additionally, some buttons within the software are not activated and may say “Not
Available in this Version” or something similar... This means that we have not
completed the programming for this button and have determined it was not necessary
for the use of the Dry Creek Plan Update Modeling.

A similar version of the software for use in the Pleasant Grove Creek watershed is
available thru the City of Roseville.

NOTE: The second version of the PDP software, PDP2.EXE is required to be properly
installed in order for this software to work correctly.
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J.2 Prerequisites

Pre-requisite Software for Dry Creek Plan Update and DCDESKTOP:

HEC-HMS version 3.3

HEC-RAS 4.1.0 or later

HEC-DSSVUE (Recommended and necessary for some functions)
PDP2

Microsoft Excel (optional for XLS file creation)

J.3 Installation

Please install all prerequisites correctly. When installing HEC-1 and PDP2, make sure
they are installed into a directory on your “PATH” (see READ_ME_FIRST.txt
README.txt in DCDesktop\PDP file folder). Please remove any previous versions of
PDP from your system.

The DCDESKTOP software uses standard WINDOWS XP Professional Dynamic Link
libraries (DLL). If the user will create DLL’s with these tools then the program will
require access to the third party HECLib.dll and hlib42.dll which need to be located in
the system folder (c:\windows\system32\ ) in order to function completely. These DLL
files are distributed by the US Army Corps of Engineers (USACE) and are included in
the DCDesktop distribution zip file.

Step 1: Unzip the DCDESKTOP.ZIP file to a network or local hard drive location, that
your user has permissions to access.

Step 2: Create a shortcut on your desktop to the DCDESKTOP.EXE program. Right
mouse click any empty location on your desktop and hold the mouse over “New”, then
select “Shortcut”. Then use the browse button to find the DCDESKTOP.EXE that you
unzipped in the previous step. Then press “Next” and “Finish” and you should see a
new icon on your desktop.

You should be done and ready to use the software at this point. Double click on the
icon that you created and verify that the software starts up with the following screen:
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Figure J.3: Dry Creek Desktop Software Interface
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J.4 Before you Start!

You need to have a good understanding of how to use the HEC-1, HEC-HMS, and
HEC-RAS software programs. You also need to have a good understanding of how to
prepare base PDP input files and use the PDP2 software to create storm centered
events for HEC-1 input. You also need to have a good understanding of the use of
“ELTROID.DAT” files for the storing of coordinates of watersheds. In DCDESKTOP, the
use of “ELTROID.DAT” is extended to also store coordinates for all hydrology nodes,
which includes Connections, Routing Reaches, Watersheds, Storage Routing, etc... In
order to keep the data geo-referenced in HEC-HMS all hydrology nodes will need a
coordinate. For watersheds, the centroid location should be used.

The standard format for “ELTROID.DAT” is:

Junction Name, ZCOORD, XCOORD, YCOORD
Reach Name, ZCOORD, XCOORD, YCOORD
Watershed Name, ZCOORD, XCOORD, YCOORD
Etc...

ZCOORD is the vertical elevation in feet
XCOORD and YCOORD are the X and Y coordinates of the element in miles
(feet/5280).

Yes, the comma separators are important.
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To be consistent with HEC-1, the names are usually limited to 6 characters. For the Dry
Creek watershed study, watershed names were not allowed to start with the following
letters because they were used to symbolize other features: V, Y, U, Z. When one of
these letters was used in the 1% character it means that the element is something other
than a watershed as defined below:

V = Routing Feature

Y = Connection Node

U = PULS Routing Feature

Z = Reserved for DSS file interaction

Very large spreadsheets were assembled for the project, based on CESI's standard
“Connect_Order” formatting. In which on the 1% sheet of the workbook, the connection
order of all hydrology elements is defined in the left-most column. The user simply
inputs the element name for each element in the order they would need to be processed
by HEC-1, and the remainder of the sheet is automatically filled out. The remaining
sheets of the workbooks that are distributed with the Plan Update Models, were
generated from GIS files and other databases, such that they are looked up from the
connect_order sheet for content. Users editing connect_order data should edit the
content on the supporting sheets to match their desired values.

The 1% sheet of the “connect_order” workbook is “Saved As” a “.csv” (comma separated
values) file from excel. This “.csv” file is read by DCDESKTOP in other operations.

J.5 DCDESKTOP Functions

The program will perform the following functions for the Dry Creek Watershed Plan
Update base files:

- Creates HEC-1 input setup files from a spreadsheet format

- Creates HEC-1 input files using Placer County Flood Control and Water
Conservation District Stormwater Management Manual procedures and modified
Placer County Design Precipitation Program (pdp).

- Converts HEC-1 files to HEC-HMS

- Sets up batch (.bat) files for simplifying the execution of certain project data.

- Performs batch processing operations

- Performs batch post-processing operations.

The main interface is divided into three task areas based on the third party software that
the functions produced files will interact with:

e HEC-1 Tools (2)
e HEC-HMS Tools (4)
e HEC-RAS & Post-Processing Tools (2)
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J.6 HEC-1 Tools (2)

The First HEC-1 based tool will assemble an HEC-1 base file model
from the “Connect_Order” “.csv” spreadsheet for that scenario. It can
create PDP input files in the default mode, by specifying the source
CSV file and pressing the “Go! Make INP from CSV” button. In this
default mode, a “.inp” file will be created with the same file name and
in the same directory as the source CSV file.

Alternatively, the user can “Check this if you want to Run PDP for the below storm
centering parameters”. Under the advanced mode, INP and HEC-1 DAT files are
created. The DAT file already contains the PDP storm centering precipitation and is
ready to be processed through HEC-1. In the advanced mode, the “ELTROID.DAT” file
must also be specified.

Figure J.4: Example of Advanced Mode Input for HEC-1 file creation Tool:
. HEC-1 "INP" ASSEMBLY FROM "CS5V"

File ta Corwert: [P projects\ 2007 474 designitesty]992. cav =
; . Check this if pouwant bo Bun POP for the below storm centering
l}-,n,:,ﬁﬁi ttti HErEiué,:t,:-,Epgl:;:rmh Iv! parameters [alzo creates DAT file] Othenwize just creates "inp file.
coordinate locations [eltoid. dat): IF':'\prniects'\EDD?‘_4?'\design"-.test'\eltru:uid.dat _i
Sl cel Select Storm Select Mode Centering
ElEct Elect Duratichs(hr) Lacatione [Mult is OK] Gaol Make INF
Angles ba Ewvents ta e From TSy
Run Fiun ; Cif1a P
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0 2 19 CviC
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Al UG from IMP
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= b i HERH o the created wantt ad!-fIMS E'ﬁ' II-J?'ESEE; [EtALE arser B
AT files, [reates HECT CiERicu e e Sl faftel
T BV == = S
(A ERE] : ; FETEIEY
stGFTECtan caleulEtts,

Processing DOME!
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Selecting the “Go Make INP from CSV” in this case would create the file directory
shown in Figure J.5.

Figure J.5: “Go Make INP from CSV” Directory

A Name - Size  Type Diats
B 1992.csv 870KB Microsoft Office Exc...  7/27
|i4] 1992.inp 1,266KE NP File 5/3)
|i4] anglelist. dat 1KE DAT File 5/3/
|14] durationlist. dat 1KE DAT File 59/
|4] eltroid. dat 126KB DAT File 5/28
|i#] eventiist.dat 1KE DAT File 5/9/
@Runl‘l’.bat 4KE M5-DOS Batch File 59
|i4] shediist.dat 1KE DATFle 55/

i3 i

2,21 MR &4 Local intranet

Double clicking the “RunlIT.bat” file would execute PDP2 & HEC-1 for the above
selected storm angles, frequency, duration, and centerings. These files could then be
used by one of the HEC-HMS tools to create HEC-HMS models for each of the
scenarios that were created.

A reverse lookup button is also available. If an HEC-1 INP file is provided in the 1% text
box, a connect_order formatted CSV file is created from the HEC-1 input file. This tool
is useful, if all you have is a model and you don’t have the source “connect_order”
spreadsheet. This tool can create a version of the connect_order spreadsheet that could
then be edited for model changes, or used to create other model scenarios, using this
tool, for event duration, frequency, storm angle, and centerings if you also had an
“ELTROID.DAT" file for the model.

After executing the HEC-1 analysis, it is sometimes desirable to retrieve
the peak flow results computed at each node in the system. This tool
will allow the user to create CESI standard hydrology comparison data
format (.hcd) files. These are simply a CSV format file with an HCD file
extension. The 1% column is the node name, the second contains the
peak flow, the third is the time of peak flow, and the 4" is the basin area
at the node in square miles. The data looks like the example in Figure
J.6.
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Figure J.6: Example of HCD data format

In addition to exporting the peak flow results of each HEC-1 “.out” file that is selected
this tool can create some additional CSV files that can be very useful. The two check
boxes at the bottom of the “HEC-1 Post-processing Tool” will create additional
spreadsheets based on the data files selected.

The “Create Total Summary CSV File” will create a CSV spreadsheet file that contains
the peak flow of each selected file in a separate column, so that they can be directly
compared.

The “Create Max Summary CSV File” will create a CSV spreadsheet, that identifies the
peak flow for each node in the files selected, comparing the values from each of the
files, and reports in the adjacent column the source file that the peak occurred in.
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Figure J.7: HEC-1 Post-processing Tool
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J.7 HEC-HMS Tools (4)

The DCDESKTOP was programmed for compatibility with HEC-HMS version 3.3 file
formats, and may not be compatible with subsequent versions. The following 4 tools
were programmed to enable the user to communicate data from project standard
formats such as the “connect_order”, ELTROID, and HEC-1 input files (INP) directly into
HEC-HMS data files and to create complete HEC-HMS data structures from source
files.

This tool is used to update an existing HEC-HMS data set (BASIN file) for model
updates in either a connect_order spreadsheet.

~Figure J.8: BASIN File Updater

wm Compare / Edit / Exchange Watershed Hydrology Factors
[hput the Mame of the file which holds the HEC-1 Diata Factors [ datlinpl:

o |
[hput the Marme of the file which holds the HEC-1 Diata Factors [Losvl:

[nput the File Mame and Path for the HRS B azin File:

Ciopy Factars fram "DAT" Format
HEC-1 File to HMS B asin File [HOT
AWAILABLE]

Copy Factors from "C5Y" Format
HEC-1 File to HMS Basin File

Ciopy Factors fram HiS B azin File o
HEC-1 File [NOT A4/ LABLE]

Create new Bazin file from "C5%"
Format HEC-1 File

E it

Only the second and fourth buttons are available for this tool, meaning the tool only
works for converting the CSV spreadsheet format to the BASIN file.

This routine will usually not replace the original BASIN file, but rather creates a new one
in the same directory with a slightly different name. The user would need to delete the
old one and rename the new one for it to become the effective BASIN file for the model.
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This routine updates the coordinate values (feet) used in a HEC-HMS model (BASIN
file), with the values contained in an ELTROID.DAT file.

Figure J.9: Coordinate Updater for BASIN

i, Convert [ Exchange Coordinates Between Centroid File and HMS

|Fiput the Mame of a Centroid Diata File, usually Eltraid. dat [must be formated
MabkE <zpace:ELEV <zpacer<zpacer’ [Coordinates can be in miles or feet]

| =

|nput the File Mame and Path for the HRS Bazin File:

| =

SEMD AlLL DATA FROM ELTROID
to HMS

SEND ALL DATA FROM HMS to
ELTROID CREATE STRAWMAN
DAGRAM

A second function allows the coordinates stored in a HEC-HMS data set to be exported
to an ELTROID.DAT file, and creates a strawman (connected by straight lines) diagram
of the HEC-HMS data set. This is useful for creating an ELTROID.DAT, and also for
creating a drawing describing the connectivity of the analysis data.

This tool is used to update “PAIRED” data for an HEC-HMS data set from the
“‘connect_order” CSV format. PAIRED data is stored in the HEC-HMS data set in a
DSS data table. DSS files cannot be directly viewed or edited without special tools such
as “DSSVUE".

The option to convert HEC-1 Input (INP) file format data is not available.

APPENDIX J 13




Figure J.10: Paired Data Updater

. Exchange Paired 5VY/50 Data With D5S5...

Input the M arme of the: file which holds the HEC-1 Data Factars [ datding]:

O |
Imput the Mame of the file which holds the HEC-1 Data Factors [cev]:

|Fiput the File Mame and Path for the 055 File;

L

HEC-L'S5 Fil=

éEu:up_l,l Factors fraom "C3%"' Hud File tao

E uit

This tool creates an entire HEC-HMS data set from a HEC-1 Input (.DAT or INP) file.
The HEC-1 input file must contain the precipitation data (PI CARDS) . This tool requires
that the user specify the source HEC-1 Input file, and an ELTROID.DAT file containing
coordinates for all nodes in the model. Two options are available for the assignment of
loss factors: Initial and Constant (the 1% option) is the district standard specified in the
Stormwater Management Manual, however, for Dry Creek it was found that Constant
Loss with an Initial Deficit (2" option), provided a better calibration in lower flows. The
2011 Update was computed using he Constant/Deficit settings. Selecting the
appropriate action button will prepare the files with that type of loss rates. Default
values for the loss coefficients are shown below the action buttons, which can be
modified to suit each model.
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Figure J.11: HMS Model Data Set Builder

. Converts HEC-1 input to HMS V 3.2 Data set...

Input the Mame of the file which holds the HEC-1 D ata Factors [datdin] THIS MUST IMCLUDE Pl CARDS:

AN IF':\pruiect&'\EDD?.4?\design'\test"~DEtext'\1 992 10024 CW1J_Ab30.dat I
Input the Marme of the file which holds the HEC-1 component coordinate locations [eltroid. dat):
IF':'\pruiects'QDEI?.4?'\deaign"~teat'&DEte&t'xeltru:uid.dat I

i CREATE IMITACOMST HMS DATASET [DIR below HEC-1 file] [
CREATE CONST/DEFICIT HMS DATA SET [DIR below HEC-1 file) |

Nu:un-urbanlnitial:l vi Mon-urbar Maximum:ID_E vi Irban Iritial: ID_-l vi Idrban Ma:-:imum:in_z vi

|G.-’-'-.GEJDSS:MDE1 54 /PRECIP-IMCAEMIN/GAGE S E xit I

**Reading and Parsing ...P:\projectzA 2007 47 designtest\DChesth 1992 10024 CWIJ_AE30.dat and assigning HMS -
WARNIMNG Unhandled Input Line.. *DIAGRAM i
WOARMNIMNG Unhandled Input Line. 2w C=FLOW

WARMNING Unhandled Input Line.. 2w C=FLOW

WARMNIMNG Unhandled Input Line.. 2w C=FLOW

WARMING Unhandled Input Line. 2w C=FLOW

WOARMNIMG Urhandled Input Line.. 2w C=FLOW

WARMNIMG Unhandled Input Line.. 2w C=FLOW

WARMNING Unhandled Input Line.. 2w C=FLOW

WARMNING Unhandled Input Line.. 2w C=FLOW

WARMNIMNG Unhandled Input Line.. 2w C=FLOW

WARMNIMNG Unhandled Input Line.. 2w C=FLOW

WAAMIMNG Unhandled Input Line.. 22w C=FLOWS

WARMNING Unhandled Input Line. 2w C=FLOW

WARMNIMG Urhandled Input Line.. 2w C=FLOW

WARMNIMNG Unhandled Input Line.. 2w C=FLOW

WARMIMNG Unhandled Input Line.. 2w C=FLOW

WARMNING Unhandled Input Line.. 2w C=FLOW il

The HMS data set will be created in a directory with the same name as the source
model DAT file. An Example HMS data set is shown in Figure J.12.

The “RunMe.bat” file provides the user a means to compute the HEC-HMS analysis
without having to enter the HEC-HMS software. The batch file will externally execute
HEC-HMS for the data set in that directory. This can save the user considerable time.
However, after the batch file is finished running the user should check to make sure the
created DSS file contains results data. There are cases where errors occur within HMS
due to data issues (mostly relating to PAIRED data not covering the peak flows passing
a certain element), which can cause HEC-HMS to abort when running in this manner,
without generating an error message.

Be careful when setting up your model names as batch files can only handle ordinary
characters (not spaces for example), and there is a limit of 255 characters that can be
passed for the directory structure and file name combined.
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Figure J.12: Example HMS Data Set

File Folder

& 1992_100Y24_CV1J_At30 B
File Edit Wew Favorites Tools Help #
@ Back ~ (.J l_@ /'._ﬁ‘.l Search it__ Folders v
Address |[13) P \projects\2007, 47\designtest\DCtest| 199210024 CV11_At30 V| Go
R T —

File and Folder Tasks ¥ | [[ibasinstates File Folder 59/
' |Cimaps File Folder 59/
Other Places [Choptimizer File Folder 5/a/
1992 100Y24 CV11_At30.ac... OKB ACCESS File 53/

[ DCtest 199210024 CV11_At30 basin 2,096 KB  BASIN File 5o/
(£} My Documents [=) 1992_100v24 cvi1 At30.co... 1KB CONTROL File 5a)
i My Computer 1992100724 CV1J_At30.dss 5,723KB  DSS File 53/
& My Network Places 1992_100Y24_CV1J_At30.gage 613KB GAGE ﬁle 579/
=) 1992_100v24 Cv11_At30.hms 2KB HMS File 5/a/

[} 1992_100v24_cv13_At30.log OKB TextDocument 59/

Details j 1997_100Y24 CV1]_At30.met 55KB  MET File 59/
|14] 1992_100v24_Cv11_At30.0ut OKB OUTFile 5/af

1592 _100Y24 CV1J_At30 1992_100Y24 Cv11_At30.pd... 186 KB PDATA File 573/
[ 1992_100v24_Cv13_At30.run 1KB RUM File 5/a/

RunME.bat 1KB MS-DOS Batch File 59/

MRunM:)del.script 1KB SCRIFT File 59/

£ | >

1 objects selected

8.496 MB ‘ﬂ Local infranet

J.8 HEC-RAS and Post-Processing Tools (2)

This tool is used to create a set of script files that will retrieve the node
results from a variety of analysis results DSS files. For example, the
peak flow for some points may need to come from the HEC-RAS
results DSS file for one storm centering, and others from another storm
centering, and some may need to come from the results of an HEC-HMS analysis. The
user needs to create a CSV file in advance that has 4 pieces of information specified for
each element they desire to extract the data for: Point Number, Directory Name, DSS
file name and directory, DSSPATH. Example of this input format is shown in Figure

J.14.
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Flgure J.13: Example of PARSER DATA FILE Format
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Figure J.14: Export DSS Results to Intermediate Files

PARSER DATAFILE 04542007 47\spreadsheets\ PostCanals\01_1952)

[ Create a Summary File of Just the Peak Flows for Each Hedrograph?

RLM

Current Statuz: ‘wiaiting. ..

E wit

The option to create a summary file does not function in this version. The resulting files
are created as shown in Figure J.15. Executing the “DSSPARSER.DAT” will retrieve
the hydrograph for each point, saving it to a 3 column CSV file: [Increment, DATE,
FLOW]. Each file will be named by the point number field. The resulting “intermediate
hydrograph files” can be used to plot individual hydrographs from a variety of model
scenarios and locations or to retain the data for other uses.

Figure J.15: Example of DSSPARSER files

Mame & Size | Type [
@ 19924ockup_flows-2.csv | 50KB Microsoft Office Exc... 5
A DSSPARSER-2.py 63KE Python File 5
A DSSPARSER-3.py G3KE Python File 5
 DSSPARSER-4.py &6KE Python File 5
@DSSPARSER.BAT 2KB  M5-DOS Batch File 5
A DSSPARSER.pY G1KE Python File 5
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This tool reads the intermediate hydrographs produced in the previous

tool, and can convert or summarize them. Figure J.16 shows the conversion tool.

~Figure J.16:

Intermediate Data Conversion & Summary Tool

i Convert CSY files to XLS Worksheets

Uz the caw search items below ta list and highlight the lisk of TS files you want ba comvert bo <L S:

& 010

AP [100-100.csv ~
£5] projects 100-107 caw
242007 .47 1001015 csv
£ spreadsheets 1 DU'I 02, cav
£ PostCanals
£501_1992

-

| &2 p: [\Cesibeta\PShared]

Conwert all Selected C5Ws to L5 72
[requires Excel to be inztalled]

¥ Create Max Summarny Shest?

100-1
100-1

¥ iCreate Yolurme Summary Sheet?

L abel?

G0
: [ 100-1093.cav
E it 100-1094.cav
1001095, cav
10011 caw
(100110 cavw st

Use the windows on the left to identify the directory of files that you want to convert or
summarize. Select the files in the window on the right. The 1% Check box would be

used to convert

each CSV file to an EXCEL (XLS) file (requires Microsoft Excel). The

second checkbox is used to create a summary CSV file of just the maximum flows for
each hydrograph. The third checkbox is used to create a summary CSV file of just the
total flow volume for each hydrograph file selected.
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