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Introduction




The US Army Corps of Engineers Levee Inspection System is designed to
enhance the process of levee inspection, project condition documentation, and
reporting. This application was developed through several cycles of design and
testing with input from Levee Inspectors, Emergency Managers, and Geographic
Information Systems (GIS) developers. Anticipated benefits of the application
include significant time-saving in the inspection process, increased accuracy of
deficiency locations, more timely reporting, a valuable historic record, and
improved logistics during flood response.

The Levee Inspection System represents a combination of technologies that
provide a tailored solution for levee inspection. Using a combination of Global
Positioning System (GPS), Geographic Information Systems (GIS), Open
Database Connectivity (ODBC), and Microsoft Access database software, the
system operates on a laptop computer running the Microsoft Windows 95, 98,
NT, or 2000 operating systems. This application was developed as an extension
to ArcView GIS and ArcView GIS Tracking Analyst available from Environmental
Systems Research Institute, Inc. (ESRI). Data collected during an inspection can
be analyzed and presented using the various tools available in ArcView GIS or
other GIS software. All of the source code for the application is written in
ArcView GIS Avenue programming language and can be modified to suit
individual requirements. The following features illustrate some of the
application’s functionality:

Data Collection and Automated Alerts

The Levee Inspection System allows a user to collect real-time data in the
field using common commercial GPS receivers that output a National
Marine Electronics Association NMEA 0183 string. By using the GPS, the
accuracy of data collection is enhanced and allows the inspector to more
easily find and verify the locations of deficiencies during subsequent
inspections through an automated alerting feature. Additional ease is
incorporated into the data collection process by providing the inspector
with data-entry tools to record the attributes of the deficiencies, enter
remarks and recommended actions, and provide a rating and status.

Data Organization and Management

Data management is conducted using a Microsoft Access database, and
all of the information recorded in the Data Collection phase is stored in a
database table. Microsoft Access software is not required for data
collection, but this software is essential for database editing, queries, and
report generation. The Levee Inspection System also provides tools for
managing digital photos, which reduces the amount of time spent
renaming, copying, and updating database records.
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Data Visualization & Analysis

Using inspection data in ArcView GIS allows the user to present and
analyze inspection data spatially and see how the data relates to other
phenomena. Real-time tracking of the inspection with detailed reference
data, along with existing and historic deficiency data, enables the
inspector to be more aware of current levee conditions. Visual
presentation of data is accomplished with maps created in ArcView GIS,
and these maps can be included in final inspection reports. All of the
functionality found in this GIS software can now be used with inspection
data.

The Levee Inspection System is designed to guide the user though the
setup, data collection, and reporting processes using an intuitive program
interface. Following is a brief outline of the workflow using this application.

e Administration
=  Software installation and configuration
= Database customization
= Inspection Project creation and organization of project data

e Field Data Collection
= Project loading
= GPS control
= Point and Line feature collection and attribute entry and
update

e Post Inspection Organization
= Digital Image management using the Photo Link Utility
= Viewing inspection data in ArcView GIS

e Reporting
= Automated report table generation
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Hardware and Software Requirements

The minimum hardware and software requirements for using the Levee Inspection
System are similar to those of ArcView GIS, however, using a real-time GPS feed and
writing geographic and attribute data to the Microsoft Access database will affect
computer performance. To ensure optimum performance, the following hardware
recommendations should be considered.

Recommended Hardware Specifications

CPU: Pentium 1l 233Mhz
Memory: 128 MB
Hard Drive: Requires at least 100MB of free space.

Additional computer resources (CPU speed, memory, and hard drive space) will provide
improved performance.

Required Software Specifications
Operating System: Microsoft Windows 95/98/NT/2000

Open Database Microsoft Access Drivers
Connectivity (ODBC)
Drivers:

Pre-installed
Software: ArcView GIS v.3.2a or Later

ArcView GIS Tracking Analyst v.1.0 and Patch
Microsoft Access 2000 *

* Microsoft Access 2000 is not required for the data collection process, however,
this software is necessary for database setup, editing, and automated report
generation.

Note: ArcView GIS and ArcView Tracking Analyst must be installed prior to the
Levee Inspection Application installation and configuration described in
the following pages. The following discussion assumes the software was
installed according to the vendor’s instructions.
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Installation

Installation of the Levee Inspection System requires three steps: Extracting files, copying
files, and editing files.

Extracting Files

Load the Levee Inspection Application CD into the CD-ROM drive, or, if you
downloaded the installation file (levee_inspection.exe) from the Innovative
Technologies web site, save this file to a temporary directory.

Run the Levee_Inspection.exe file from Windows Explorer or from the
Windows Start button. Click Start > Run - Browse to the installation file, and
Click OK.

Extract the files to the desired hard drive. Once the file extraction process
completes, the levee_inspection directory structure will appear exactly as it does
in Figure 2-1 (dependent upon drive to which the application is installed).

BN C:\levee_inspection =10l x|

J File Edit Yiew Favorites Tools Help i

J s Back + = - | ‘Qhsearch | L Folders & #Histary |%+ I x w5 | Ed-~

J.ﬁ.gldress ||:| Ciilevee_inspection j @G0
Falders ® | | Mame ¢ |
&7 Inetpub ;l [ access_database
mesri_ﬁles
[ Jinsphin
-] access_database Dinspectinnjmjects
-] esri_files
[—:I{:l inspbin
] images
{:l legends J
] sounds
{:l tracking_format_Files
{:l inspection_praojects

EEI--{:I MyYigwerApp

"1 Program Files -
1 | AEY | |
A4

|4 object(s) (Disk free space: 5.76 GE) |D bytes |E.'E]I My Computer

Figure 2-1 Installation Directory Structure.
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Copying the Levee Inspection Extension File

Once the files have been extracted to the designated hard drive, the Levee
Inspection extension must be copied to the ArcView GIS extension directory.
Typically, ArcView GIS is installed in c:\esril\av_gis30\arcview or otherwise
referred to as $AVHOME. Locate the $AVHOME directory, and copy the
extension file (located in the [drive_letter:]\levee_inspection\esri_files directory) to
the specified ArcView GIS sub-directory listed below.

Program File Specified Folder Location

li.avx $AVHOME\ext32
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Configuration

Editing the ArcView GIS Startup file:

ArcView GIS users often edit the software’s Startup file for particular
applications. If the ArcView GIS Startup file has been customized for other
applications, then follow the steps for editing the existing Startup file.

If the ArcView GIS Startup file has not been customized, then copy the
provided Startup file (located in the [dirve_letter:]levee_inspection\esri_files
directory) to the ArcView GIS directory specified below and answer “yes” to
overwriting the existing startup file.

Program File Specified Folder Location

Startup $AVHOME\etc

Following are the instructions for editing the existing ArcView GIS Startup file.
Make a backup copy of the existing Startup file (e.g. startup.bak) and edit the
existing Startup file using Microsoft Notepad or Microsoft Wordpad. Add the
code highlighted in yellow in Figure 2-2. The code must be placed in the exact
same location as in this example.

' check for a walid TMPDIR under UNIX.
1T (system.Getos = #SYSTEM_OS_UNIXD then
home = System.GetEnvwvar (' HOME' )
if (Mot (File.Iswritablelhome. AsFilename))) then
path = System.GetEnvvar (' 'TMPDIR")
if gpath <= WILD then
if (Mot (File. Ex1sts(path AsF11eName) and File. Iswr1tab1eCpath AsF11eNamejj) then
msgBox. warning("TMPDIR directory " + path.asstring + " is not writable .
4 'Please set enwironment wvariable TMPDIR to a writable directory.” "
en
else
System. SetEnvvar ("TMFDIR", "/tmp")
end
and
(=gl

'WHWEQR LEVEE INSPECTION V 1.0

B R R R R T R R R T

System. setEnvvar ("LEVINSP", "cih]ewea_inspection™)

BT T A A A T TR T R AR T
T TR R R YRR TR R IR e

SgBOx. Banner( $AVHOMEIetc/banner LAsFilename, 1, M)
av. Sethame("Arcview GIS 3.2a

avExt = FH.Make("$AvHOME"D
avExT.MargePath("ext")
System. setEnvvar ("AVE=T", avExt.GetFullname)

Figure 2-2 ArcView GIS Startup file edit for Environment Variable.
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Configuring the ODBC Data Source

This process establishes the connection of the Microsoft Access database
(levee_inspection.mdb) with ODBC. Open the ODBC Data Source Administrator
according to following Operating System specific instructions.

If you are using Microsoft Windows 95/98/NT, Click on Start > Settings >
Control Panel > ODBC Administrator

If you are using Microsoft Windows 2000, Click on Start > Settings >
Control Panel > Administrative Tools - Data Sources (ODBC)

The remaining steps are the same for Microsoft Windows 95/98/2000/NT.
Select the System DSN tab.

Click on the Add... button to create a new data source (See Figure 2-3).

&1 DDBC Data Source Administrator 2%

User DSH - Spstem DSH | File DSH I Driversl Tracingl Caonnection F'cu:lingl About I

Syztem Data Sources:

M amme | Diriveer | Add... |

Lonfigure... |

An ODBC Systen data zource stores information abaut how ta connect to
the indicated data provider. A System data source is visible to all users
on thiz machine, including NT zervices.

0k, Cancel Apply Help

Figure 2-3 ODBC Data Source Administrator Dialog.
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Select Microsoft Access Driver and Click Finish (See Figure 2-4).

Create New Data Source ﬂ

Select a diver for which you want to set up a data source.

| v«

4

Mame

Iriver [*.rndb]
Microzoft dccess-Treiber [*.mdb)
Microzaft dB aze Driver [*.dbf)
Microzoft dB ase WFP Driver [*.dbf)
Microzoft dB ase-Treiber [ dbf]
Microzoft Excel Driver [ s
Microzoft Excel-Treiber [7.xlz]
Microzoft FosPro WFP Ciiver [*.dbf]

Microzoft ODEBC for Oracle
bimreenft Daradaw e 1% AR 1
il |

ttum.hh.h.m.h.h
4

< Back I Firizh I Cancel

Figure 2-4 Create New Data Source Dialog.

Set Data Source Name to Levee_Inspection and Click on the Select... button.
Navigate to the levee_inspection.mdb found in the
[drive_letter:]\levee_inspection\access_database directory and Click OK (See
Figure 2-5).

0ODBC Microsoft Access Setup i

Data Saurce Mame:

E

Dezcriptian: |US.-’-\EIE Levee Inspection D atabaze
Canhicel |
— Database
Databaze: C:AMevee_inspection.mdb Help |
Select... | Create... | Bepair... Compact... |
Advanced... |

— Spztem D atabaze

&+ MNone
" Database:

System [Matahiase, . |

Figure 2-5 ODBC Microsoft Access Setup Dialog.

Dptionzs»
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Setting the System Clock

The Levee Inspection Application relies on accurate computer system time to display the
inspector’s position from the GPS receiver. This position is based on the last known
position reaching the ArcView GIS Tracking Analyst feed and requires that the
computer’s system clock is correctly set. In some cases, it may be necessary to set the
computer system clock slightly ahead (1 to 2 minutes) of the actual time.

Set the system clock according to the Windows documentation or help file. In addition to
the time, make sure the time zone is correctly set. Several web sites provide accurate
time information, such as the US Naval Observatory Master Clock time at the following
web site:

http://tycho.usno.navy.mil/cgi-bin/timer.pl

3 Wwhat time i it? - Microzoft Internet Explorer

J File Edit “iew Favortes Tools  Help |

J = Bl =y @ ot | @Search [3] Favarites @Histor},I ||%v = | -

J-"—'*E'C"BSS I@ hittp: A fyeho, eno, naey. il giqbintimer, pl j & Go J Links **

=

US Naval Observatory Master Clock time ...
Mar. 15, 2002, 18:17:54 Universal Time

Mar. 15, 2002, 13:17:54 Eastern Standard Time

Mar. 15, 2002, 12:17:54 Central Standard Time

Mar. 15, 2002, 11:17:54 Mountain Standard Time

Mar. 15, 2002, 10:17:54 Pacific Standard Time

Mar. 15, 2002, 09:17:54 Alaska Standard Time

Mar. 15, 2002, 08:17:54 Hawaii- Alentian Standard Time

Check cut our "realtime clock”

=
&1 ’_ ’_la Intermet i

Figure 2-6 US Naval Observatory Master Clock time web page.
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Levee Database Configuration

The Levee Inspection System uses a Microsoft Access 2000 format database to store
all inspection items and those items’ associated attributes. Although it is not necessary
to have Microsoft Access 2000 loaded on the Inspection machine, certain tables must
be populated for the software to work properly. Edit the database tables on a computer
with Microsoft Access 2000 installed. Once a copy of the database has been set up
correctly, it can be copied to the machine(s) used for inspection.

The following discussion describes the items necessary for the Levee Inspection System
to operate correctly for individual USACE Districts. A complete description of the Levee
Database tables can be found in Appendix A — Database Table Specifications.

Table Summaries

Agency Table (Configuration REQUIRED) — This table provides a pick list of District
Codes to generate a unique inspect_id. Users must enter the USACE District Code (5-
character) for their district (e.g., CENWO, CEMVP).

Project Table (Configuration REQUIRED) — This table contains the levee district name
and a unique 4 digit code. This code may not exceed four characters (alpha-numeric)
and must be unique within a specific USACE District, as in the following examples:

Field Name Value

Project North River Drainage District

Code NRDD

Project Sny Island Levee and Drainage District (Cell 3)
Code SNY3

Additionally the Projection, Coord_sys, Datum, and Zone fields should be
populated for metadata purposes, but they are not required.

Feature Table (Configuration Optional) — This table contains a list of common features
of alevee. Features specific to a particular project may be added if necessary.

Items Table (Configuration Optional) — This table contains common items (i.e,
deficiencies) observed during an inspection, and the table may be customized for specific
projects.

Note: These are the only tables that need to be configured for the Levee
Inspection System to operate properly.

The Ratings Table and Status Table should NOT be edited. The Levee
Inspection System relies on records in these tables to operate correctly.
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Database Table Modification Instructions

Open the [drive_letter:\levee_inspection\access_database\levee_inspection.mdb in
Microsoft Access 2000 or later.

Click on the View Levee Inspection Database button (See Figure 2-7). This will
provide normal access to the database.

§5 Levee Inspection Databas El

YWiew Levee Inspection Database
zenerate Inspection Report

Edit Database Table

Figure 2-7 Custom Dialog to Database Functions

Agency Table

Open the Agency Table and enter your USACE District office symbol (See
Figure 2-8).

=
SYMBOL
CEMYH

Recaord: HI 1 II 1 IHIHEI af 1

Figure 2-8 The Agency Table populated with a District office symbol.

NOTE: This table requires at least one entry. The symbol represents a
value used to assemble a unique key code for each point and line collected
during an inspection.
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Project Table

Open the Project Table and enter a levee district project name and project code.
The PROJECT and CODE fields are required fields (See Figure 2-9). Itis
important to maintain unique codes for each project.

E Pru]ects Tahle =10 =
PROJECT CODE | Projection | Coord Sys | Datum | Zone ﬂ
| |Bear Creek Reservair BCRE | Transverse W UTM NAD-B3 15
| |Canton Migsouri LFPP CAMT | Transverse I LUTM NAD-B3 |15
| |Des hoines - Mississippi OMMS | Transwverse b LITR NAD-83 15
| |Fabius River Drainage District FABS  Transverse v UTh MAD-G3 14
|| Gregory Drainage District GREG | Transverse I LTM NAD-B3 |15
| [Hannibal Missouri LFPP HAML | Transverse b LT MAD-33 15
L BHunt Drainage District HUNT Transverse b LT MAD-EZ 14 -
Record: | ([T 7 v |bi]e#] of 29 1] | _>|_I

Figure 2-9 The Project Table populated with unique project codes.

Feature and Item Tables

The Feature and Item tables define where deficiencies are observed and the
nature of the deficiency. It is recommended that you not remove records from
these tables, but add to them per individual project requirements.

=10l | =10l x|
Feature - ltem —
b [Berm| | P | Anirnal Burrows
Closure Structure | |Breaks
Concrete Floodwall | [Corrosion
Concrete structure | |Cracking |
Concrete Surface — | |__|Debris
| [Culvert | [Depression
| [Drainage Channel | [Deterioration
| [Drainage Structure | |Encroachment
| [Embankment | |Erosion
| [Flood Wall | |Excavation
| [Floodway || Grazing
| [Gate | |Inoperable
| |Levee Crown Only | |Leaking
| |Levee Slope and Crown _I | |Obstruction _I
Recnrd 14 < ”— Recnrd 14] < II—

Figure 2-10 The Feature and Item Tables
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Loading the Levee Inspection Extension

The following discussion assumes the application is installed and configured according to
the instructions in the previous sections. The extension file is loaded in ArcView GIS

using the Extensions Dialog.

i} Extensions

Start ArcView GIS.
From the File Menu Item, Select Extensions.

Scroll down to Levee Inspection System (USACE-EM) (See Figure 3-1)
Click on the name label Levee Inspection System to access the About
information window. This window provides information on the extension version

and the date the extension was created.
Click on the Check Box to turn on the extension
Click OK to close the Extensions Dialog.

&yailable Extenzions:

Label & Text Tools ;I | ak |

Remember saved projects |

Cancel

Legend Tool

MGE Yiewer
MGRS Toal
b odelB vilder

L L &L L L

About;

Levee Inspection Wersion 1.0
J5SACE Emergency M anagement
Leves Inspection System...

Wwed Dec 19 10:29:03 2001

Figure 3-1 The ArcView GIS Extensions Dialog.

If you prefer that the Levee Inspection System extension loads automatically each time

you start ArcView GIS, Click on Make Default (circled in red in Figure 3-1).

Note:

It is not necessary to load the ArcView GIS Tracking Analyst (or any other)
extension required for this application -- the Levee Inspection System extension

will automatically load them.
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After the Extensions Dialog is closed, the ArcView GIS application should appear as it
does in Figure 3-2.

72 ArcView GIS 3.2

Eile  Project  Window Help

A1 Untitled

.

Levee Inspection System
Start Button

Ll
Ll

=
e

Figure 3-2 The ArcView GIS application with the Custom Start button.

Click the Levee Inspection System Start Button to open the Toolbar (See Figure 3-3).

i} Levee Inspection

[EHIEF =

‘:%ef ‘ ‘E:.'-'

Figure 3-3 The Levee Inspection System Custom Toolbar.

Virtually all functionality of the Levee Inspection System is controlled via this Toolbar.
The following section provides an overview of the functions performed by each of the

buttons on the toolbar. Detailed discussion of these functions is found in sections on

Setting up a Project, Data Collection, and Data Management Utilities.
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Toolbar Overview and Quick Reference

The Levee Inspection System Toolbar is organized left-to-right for the three main data
collection and organization tasks: Pre-Inspection, Inspection, and Post-Inspection (See
Figure 3-4).

il Levee Inspection X|
EIE | EEI IR

I I | I | | [
I Pre-inspection (Project setup and creation)

[ Inspection (Project loading and data collection)

[ Post-inspection (Data organization and processing)

Figure 3-4 The Toolbar showing task organization.

Toolbar Button Descriptions

THTH Add Project Data

Create a new project view and add reference data, or append
additional data to an existing project.

Create/Edit Project

Sets projection information related to the reference data, allows
a stationing file to be added, completes the creation of the
directory structure, and copies the reference data to the
appropriate project. This step is required for a project to
correctly load.

This button also allow a stationing file to be added to an existing
project.

Load a Project

Opens a dialog from which the user selects the inspection
project, enters parameters specific to the project, defines buffer
criteria, and activates the proper GPS feed.
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Toggle Tracking

Determines tracking symbol visibility. Allow the user to turn the
tracking symbol on/off.

Create Inspection Point

Places an inspection point on the display and opens the data
entry dialog for attributing the inspection point.

Create Inspection Line

Starts a line where a linear deficiency begins, and opens the
Inspection Line dialog. The Inspection Line dialog will monitor
and control the line collection once it is open. Once a line has
been ended, the data entry dialog is displayed. A maximum of 2
lines can be collected simultaneously.

Select Inspection Buffer

This tool allows the user to point and Click on an event buffer to
display the attributes of the inspection point or line. Interactive
selection provides a way to access the information of a given
feature if the user is unable to “drive through” the buffer using the
automated alert function.

Photo-Link Utility

The Photo-Link utility assists the user with associating selected
digital photographs with specific inspection features in the
database.

The Photo-Link utility assigns a digital photograph name to the
database and places a copy of the file in the appropriate location
inside the inspection projects directory.

Export Inspection Iltems

This utility allows the user to query and display inspection points
and lines from a specific inspection year and cycle. The button
opens a dialog where the user can enter the Project Name,
Inspection Year, and Inspection Cycle to import the feature and
all the database information about the item. Once displayed in
ArcView GIS, the features can be saved as ESRI Shapefiles.
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Setting Up a Project

Setting up a project is the first step in conducting an inspection. Projects provide the
container for all of the reference data used for the data collection process and also
provide a way of organizing data for storage and retrieval. The process for setting up a
project involves adding reference data and project creation.

Note: If you exit ArcView GIS at any time during this process, it is not necessary

to save your work as an ArcView GIS project file. All control for setting up
the Levee Inspection System is handled through the Toolbar.

Adding Project Data

TIATH

Start Arcview GIS, load the Levee Inspection extension, and Click on the Data
button on the Toolbar. The Load Data message box is displayed asking
whether or not you want to create a new project View (See Figure 4-1). Click
Yes to set up a new project View, or Click No to add data to an active project
View.

Load Data

9 Do wou want to make new project view?

e |

Figure 4-1 The Load Data Prompt Message Box.

If you are creating a new project View and Clicked Yes, the Projects dialog is
displayed (See Figure 4-2). Select a project from the drop-down list, and Click
OK. A new View is created and this View is named with the four-character
abbreviation of the selected project.

If you are adding data to an existing project and the View for this project is active,
press No.

2 Projects... x|

Chooge Project k.

Cancel

Figure 4-2 The Choose Project Dialog.
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The Levee Inspection Data Browser window opens (See Figure 4-3), which
provides a mechanism for easily loading multiple datasets from various
directories to the project View.

# Levee Inspection Data Browser Xl

Current Directony:

s:hgdt_datahuzatihiladam
[Drata Directories: Ayailable Lapers: Layers to Load:

;I iladarnr.shp 155
iladarmz. zhp

iladarpk. shp

lladarnr. shp

iladamra. shp iladarmy. shp

iladarmap. zhp

iladarnrz. shp

iladams. shp

iladarmtr. zhp

zhp

iladary

iladarmmp. zhp
= iladarms. shp —_ =
- | |
Auvailable Drives | =4 vI ™ Shuffle View Themes? [T Coverage Feature Type

Select View: IR

=] Cear | @uit | Submi |

Figure 4-3 The Data Browser Dialog.

In the Data Browser window, the Current Directory indicates the absolute path
of directory navigation. To navigate to desired reference data, select the drive
letter on which the data can be found from the Available Drives selection box.
Directories on that drive will be listed in the Data Directories panel.

Double-Clicking any directory opens it and displays the available data files it
contains in the Available Layers panel. Data formats include all standard
ArcView GIS supported formats (Arc/Info Coverages, Shapefiles, and image
files), as well as MrSID and JPEG image files. Double-Clicking the double-dot
(..) in the Data Directories panel moves up one level in the directory structure.

To load data, select from the files displayed in the Available Layers panel, and
use a Shift-Click to select multiple files. Click the right-pointing arrow to move
the selected files to the Layers to Load panel. Avoid loading unwanted files by
selecting those files, and then Clicking the left-pointing arrow. Once all of the
files for the project appear in the Layers to Load window, Click the Submit
button, and the files will be loaded into the project view.

Note: At this point, if you change any legend symbols and colors, save
the legend files.
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Creating a Project

Click the Create/Edit Project button. Project creation is the final process in
preparing the reference data and View for the inspection. The interface will
prompt the user to choose whether or not to add a stationing file to the project. If
the choice is NO, the interface continues with the project creation. If the choice
is YES. the Select Stationing Shapefile window opens prompting the user to
select a stationing shapefile.

Note: Select the Stationing Shapefile assumes the file you are selecting is
in the same projection as all of the other reference data.

Note: The interface will validate the stationing file. If the stationing field
(LEV_STA) does not exactly match that specified in Appendix B, the
stationing file will not be used.

Click on the stationing shapefile (e.g. irgl_sta-sds_utm15-nad83.shp - See
Figure 4-4), and Click OK. After selecting a stationing shapefile the interface will
validate the file. If the stationing file is valid, it will be copied to the correct project
folder. If the stationing file is not valid the interface will return an error message.

#! Select the Stationing Shapefile. |

= o - Cancel

File M ame: Directories: ok |
| iorl_sta-zds_utm15-nadd3.shp o hlevee_inspectionhdemo_reference

= levee_inspection

[= demo_reference_data_utm
= mwi_data

= utrn-15_meters_nadd3

Lizt Files of Type: Drrives:
| Statioring Shapefile =] | =]

Figure 4-4 The Select the Stationing Shapefile window.

Once the stationing file operation completes, the Select Projection window
opens prompting the user to select the projection of the reference data.

Note: Select Projection assumes all reference data are in the same
projection.

Click on the projection (e.g. decimal_degrees.pcf - See Figure 4-5), and Click
OK. After selecting a projection from the list all necessary files will be copied to
the correct project folder.
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#! select Projection x|

Select a projection.

decimal_deaqrees Cancel |

lavigville_lambert. pof

omaha_alberz. pcf

utrm10_clarke1 866, pot

w10 _gre80. pof

w11 _clarkel 866, pof

w11 _gr=B0. pof

utm12_clarke 366, pof |

Figure 4-5 The Select Projection window.

Note:

The Levee Inspection System contains projection files for
Geographic Coordinates (decimal degrees) and UTM zones 1
through 19 in both NAD27 and NAD83. If you are experienced with
the ArcView GIS Avenue programming language and are
knowledgeable in projection parameters, you may edit a projection
file specific to your needs. Projection (pcf) files are located in the
levee_inspection/inspbin/ folder and are named according to the
projection they represent (i.e. utm10_clarke1866.pcf). Each of these
files contains parameters for projecting GPS information to the
users chosen data projection. If you require assistance with a
specific projection file, please request this file through one of the
Technical Support Points of Contact located in Appendix C.
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Loading a Project

Click the Load Project button to begin a new data collection project or continue
with an existing data collection project. The Load Project Dialog window is
displayed for setting and entering the project parameters (See Figure 5-1). This
dialog contains 3 distinct functions. Two of these functions -- Project Info and
GPS Tracking Feed -- are mandatory for the application to operate properly. If
collecting data for the first time on a particular flood control project, set the
parameters for Project Info and GPS Tracking Feed. (See the function sections
outlined in red in Figure 5-1) If performing an inspection subsequent to the initial
inspection using the Levee Inspection System, then also set the parameters for
the Buffers function (See Figure 5-2).

Note: These functions must be completed In Sequence for proper
execution.
e Project Info (Mandatory)
o Buffers (Optional)
e GPS Tracking Feed (Mandatory)

Load Projeckt

Froject Info
Digtrict Code | CEMWE |
Select Reference Data | fabs |

|nzpection v'ear IW

Inspection Cycle Ia—

" Load in Current View _— |
& Load in Mew Yiew

Buifer

Buffer Diztance in Feet I
Frevious [nspection v'ear I
Frevious Inspection Cycle I

D

GPS Tracking Feed

MMEA GLL d jl
' PLGR -
[ Callect Lag File Set GFS Feed |

Figure 5-1 The Load Project Dialog with the mandatory sections outlined.
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Load Project

Froject |nfo

Digtrict Code | CEMVE |
Select Reference O'ata | fabz |

[nzpection v'ear I 2001
|nzpection Cycle Ia

= Load in Current Yiew & bl |
% Load in Mew Yiew i
Buffer

Buffer Digtance in Feet I E
Frevious Inspection 'ear I 2000
Create |

Previous |nzpection |:_|,|I3|E a

GPS Tracking Feed

MME& GLL data -]
Pathfinder_Focket J
PLGR1 LI
[T Collect Log File Set GPS Feed

Figure 5-2 The Load Project Window showing information entered in all sections.

Project Info

Select District Code and Reference Data from their respective drop down
boxes. Reference data are data that have been assembled during the Data
Loading process. Enter the Inspection Year and Inspection Cycle into their
respective text boxes. These four entries are used to create entries into the
Microsoft Access database. Click Submit to load the reference data
associated with the Project Info entries.

Buffers

Buffers provide a way for the inspector to be automatically alerted to existing
levee deficiencies recorded during previous inspections. The Buffers function
allows a user to define the Buffer Size in Feet, the Previous Inspection Year,
and the Previous Inspection Cycle. Buffer size determines the amount of
advance notification to existing deficiencies (e.g., a buffer size of 150 feet alerts
when the vehicle/tracking device are within 150 feet of the deficiency). Click on
Create once all three choices have been made.
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GPS Tracking Feed

This function selects the GPS unit to be used for the inspection. Any GPS
receiver that has been configured for ESRI’s ArcView GIS Tracking Analyst
Extension will be displayed in the list box. If the GPS unit you are using does not
appear as a selection, ensure that it has been properly configured in ArcView
GIS Tracking Analyst.

To choose a GPS receiver, highlight the device name and Click Set GPS Feed.
Optionally, a Tracking Log File may be collected by Clicking on the Collect Log
File check box.

Note:

Note:

Collecting log files can significantly impact computer performance.
Refer to the Using ArcView GIS Tracking Analyst manual for
complete information regarding collecting log files.

Some GPS devices that do not activate automatically, such as the
Trimble Pathfinder Pocket, may require an updated
Communications Port handler application. This file and
instructions for installing the file may be downloaded from the
Innovative Technologies web site at:

http://www.mvr.usace.army.mil/leveeinspection

or from ESRIs web site at:

http://support.esri.com/search/KbDocument.asp?dbid=22195
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Toggle Tracking

The Toggle Tracking function determines whether the tracking symbol (red dot symbol)
is visible in the inspection project View. When you are ready to begin the inspection,
simply Click the Toggle Tracking, or GO button on the Toolbar. The tracking symbol
should appear in the view within a few seconds. When the Levee Inspection System is
tracking, the Toggle Tracking button displays a STOP icon. When data collection has
been completed, Click the Toggle Tracking, or STOP button again to disengage location
tracking. The GO icon will return.

Create Inspection Point

When an inspection issue is observed that can be best represented by a point in the
database, Click on the Create Inspection Point button. The New Point dialog is
displayed (See Figure 5-3). Complete the appropriate information in this dialog (See
Table 5-1), and Click the Submit button to commit this feature to the inspection
database. If you do not wish to commit this feature, Click the Cancel button.

Inspection |D: | UISACE_CEMVA _igru_2003_x_0001

Proiect: Hian Grave Drainage District [Upper] x|
Featurs: | Levee Slape Orly [R/S) =]

lteri | Urwwanted Levee Growth =]

Remarks: | Small trees an river side.

Action: | Cut trees and reseed.

Rating: | M2
Digital Photo 1; I
Digital Photo 2 I

Status: | Monitar

Statuz Comments: ||

Station_1 |2g?+uu Easting 1 [.97 4525
Station_2 IN,.'.-., Marthing 1 [ 40,0099

Easting 2 [ 0.00000

Marthing_2 | 000000

REEAARIN

Vs Pl | Submit | Cancel |

Figure 5-3 The New Point attribute entry dialog.
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Field User Entry | Update Process

Inspection ID No Application automatically updates and
increments ID number

Project No Defaults to Current Project

Feature Yes User Picks from List

ltem Yes User Picks from List

Remarks Yes User Enters Information (Maximum 255
Characters)

Action Yes User Enters Information (Maximum 255
Characters)

Rating Yes Pick from List (See Table 5-2)

Digital Photo 1 No Application updates through Photo-Link
Utility

Digital Photo 2 No Application updates through Photo-Link
Utility

Status Yes Pick from List

Status Comments | Yes User Enters Information (Maximum 255
Characters)

Station 1 No Application automatically updates

Station 2 No Application automatically updates

Easting 1 No Application automatically updates

Northing 1 No Application automatically updates

Easting 2 No Application automatically updates

Northing 2 No Application automatically updates

Table 5-1 Data Entry Reference for New Point or New Line.

Rating Rating_Description

A Acceptable Performance Level

MA Minimally Acceptable Performance Level
U Unacceptable Performance Level

NR Not Rated (Explain in Remarks)

Table 5-2 Ratings Abbreviations and Descriptions.
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Create Inspection Line

When an inspection issue is observed that can be best represented by a line in the
database, Click on the Create Inspection Line button. The Line Collection dialog is
displayed (See Figure 5-4). This dialog provides the inspector with a means of
monitoring the status of line data collection, ending a selected line, and entering point
data.

Note: Up to two linear features can be simultaneously traced using the Levee
Inspection System. Points may also be recorded while one or two lines are
being recorded from the Create Inspection Point button on the Toolbar or
from the Create Inspection Point button on the Line Collection dialog.
There is no limit to the number of point features that may be collected while
linear tracing is in progress.

Line Collection Line Collection
Stop Line Stop Line
Line 1 S Line 1 S
Line 2
- -

& Line 1 Recording & Line 1 Recording
% %
® Line 2 Stopped > & Line 2 Recarding >

Figure 5-4 Line Collection Dialog with example status for one line and two lines.

When the linear feature ends, select the appropriate line from the list (Figure 5-4) and
Click the Stop Line button. The New Line dialog (See Figure 5-3 — New Point entry
dialog) is displayed for entering information about that deficiency.

As with the New Point dialog, fill in the appropriate information in this dialog and Click the
Submit button to commit this feature to the inspection database. If you do not wish to
commit this feature, Click the “Cancel” button.

Note: The line feature will not be displayed on the inspection View until the line is
stopped.
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Identifying and Maintaining Existing Inspection Data

Buffers created for automated alerts to previous inspection issues may be updated using
the Levee Inspection System. When the system detects that it has moved inside a buffer
for an existing point or line feature, it will automatically display either the Existing Point
or Existing Line dialog, based upon the type of feature encountered. These dialogs
allow the same information contained in the new feature dialogs to be updated for
existing features (See Figure 5-3 — New Point entry dialog). After the information for the
feature has been updated, Click the Submit button to continue.

Note:

The Status field is used to control the availability of specific records in the
database.

If you determine a deficiency has been corrected, select Resolved from the

Status drop-down. The corresponding record will be updated. This record

remains in the database, but will not be included in the records selected for
the next inspection.

If you determine a deficiency has not been corrected, select Unresolved
from the Status drop-down. The corresponding record will be updated.
This record remains in the database, and will be included in the records
selected for the next inspection.

If you determine a deficiency requires further monitoring, select Monitor
from the Status drop-down. The corresponding record will be updated.
This record remains in the database, and will be included in the records
selected for the next inspection.

Automated Alert Feature

The Levee Inspection System’s automated alert feature default is displaying the
record of a particular point or line feature in the database with the option to view
related digital photos.

Audible alerts may also be used. To enable the audible alert feature, see
Audible Alert in Appendix C.

Select Inspection Buffer

In addition to updating the information for existing inspection features through the auto-
detect facility described above, the buffer for an existing feature can be directly selected
using the Select Inspection Buffer tool. This function is useful in situations where you
are unable to gain access to a particular site (e.g., muddy road or obstruction). To
update information for an existing feature, Click the Select Inspection Buffer tool, and
then Click on the buffer around the feature in the View you want to revise. The Existing
Point or Existing Line (See Figure 5-3 — New Point entry dialog) will appear, allowing
the feature attributes to be modified.
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Managing Digital Photos and Inspection Issues Spatial Data

This section introduces the two Data Management Utilities -- Photo-Link and Export
Inspection Items. These utilities are designed to organize and retrieve data that is not
native to ArcView GIS.

Digital photos of inspection locations provide valuable information for inspectors from
year to year. Proper photo documentation allows for precise identification and
documentation of levee issues. Numerous digital photos present management
challenges, and the Photo-Link Utility is designed for the efficient management of digital
photos.

The Export Inspection Items Utility provides a method for retrieving spatial data stored

in the Microsoft Access database. This utility retrieves data for tasks such as map
production, data distribution and data sharing, and GIS Analysis.

Photo-Link Utility

Download the digital photos from the camera or photo disk to a temporary folder(s). Itis
helpful to organize these photos according to date or inspection project. After processing
these photos in the Photo Link utility, the photos will be copied to the appropriate
inspection project directory and named according to the associated database ID.

Click the Photo Link utility button on the Levee Inspection Toolbar. The Photo-Link
dialog should appear similar to the example in Figure 6-1.

BLIVGIELN T = |evvee_inspection 20071 4any 20071 4any levesipictures j
Project: Ign!rul vl Inspection Y'ear: |2DD1 vl Inspection Cycle: Ia vl
Fhatoz: Inspection |D:
dec00007.jpg - SACE_CEMYA_snpd 2001_s 0007 =
dsc00002.jpg USACE_CEMYA_snpd_2001_s_0002
d=c00003.jpg USACE_CEMYA_snpd_2001_s 0003

USACE_CEMYR_snud_2001_a_0004

dec00005.jpg LISACE_CEMYR_srpd_2001_a_000S
dsc00006.jpg LISACE_CEMYR_srpd_2001_a_000R
dsc00007.jpg =| USACE_CEMVF_snpd 2001_a 0007 |

QSSign: BE Bﬂ

Photo 1: IdscDDDD4.ipg Rl |USAEE_EEM\fFl_sny4_2DD‘I_a_DDD4

Phata 2: I ﬂ ¥ Rename Photo by Inspection 1D

[T Delete Original File & Wiew Phato

Reset Cluit | Submit |

Figure 6-1 The Photo-Link Utility dialog.
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Specifying the Photo(s)

Begin using the Photo-Link dialog by selecting the Download Directory where
the digital photos currently reside. You can specify the directory by typing it in
the text line, or by using the browse function. To initiate the browse function,
Click on the Browse button to right of the Download Directory text line. The
Select Download Directory dialog will be displayed (See Figure 6-2).

Select Download Diectory

Download Directon:

| c:hphota_temp

Awallable Directories:

|»

Select

Cancel

Drives:

| ICZ"-. vl

Figure 6-2 The Select Download Directory dialog.

The directory shown in the Download Directory text line of this dialog is the
location where the Photo-Link utility will search for JPEG images (digital photo
files with a .JPG extension). When the directory containing the digital photos is
shown in the text line, Click the Select button to return to the Photo-Link dialog
(See Figure 6-1). The selected directory should be displayed in the Photo-Link
dialog’s Download Directory text line.

When a directory containing JPEG images is entered in the Download Directory
text line of the Photo-Link dialog, the Photos list box, on the left-hand side of
the dialog, will show available digital photographs. If the View Photos option is
on, a selected photo in the list box will be displayed in an image window (See
Figure 6-3).

One or two photos, but not more than two, may be selected for assignment to an
inspection feature. To select two files, hold down the SHIFT key while selecting.
When you have selected a photo, or two, Click the Assign Photo(s) button (It
has a down arrow on it). The photo name(s) will be moved to the Photo 1 (and,
optionally, the Photo 2) text line(s). To deselect photo(s) for assignment, Click
the Clear Photo Assignment(s) button (It has an up arrow on it).

If you choose, you may rename these photos from this dialog. Once the photos
have been placed in the Photo 1 (and, optionally, the Photo 2) text line(s), Click
the rename (R) button. You will be prompted to enter a new name for the file.
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Figure 6-3 The Photo-Link Utility with selected image displayed.

Specifying the Inspection ID

First select the Project from the appropriate combo box. Then, select the
Inspection Year. Finally, select the Inspection Cycle. The Inspection ID list
box, on the right-hand side of the dialog, will show Inspection IDs available for
the selected Inspection Cycle. When you have selected the desired ID from the
Inspection ID list box, Click the Assign Inspection ID button (It has a down
arrow on it). To deselect an Inspection ID for assignment, Click the Clear ID
Assignment(s) button (It has an up arrow on it).

Assigning the Photo(s) to the Database

Note:

When assigning photos to the database, be aware of two options. First, if the
Delete Original File option is on, the file will be moved from its current location
to the inspection projects directory. If this option is not selected, the file will
simply be copied from the current location to the inspection projects directory.

If the Rename Photo by Inspection ID option is on, the file will be renamed to
reflect the Inspection ID when it is placed in the inspection project photos
directory. For example, two photos assigned to Inspection ID
USACE_cenwo_hanl_1987_b_026 will be renamed
USACE_cenwo_hanl_1987_b_026a and USACE_cenwo_hanl_1987_b_026b.
If only one photo is assigned, it would be renamed
USACE_cenwo_hanl_1987_b_026a.

After specifying which photo(s) to assign to an Inspection ID, execute the
assignment by Clicking on the Submit button at the bottom of the dialog. The
database will be updated and the digital photo files will be moved (or copied)
appropriately. To assign additional photos to their respective projects, repeat the
process as necessary. To start over from scratch, Click the Reset button. To
exit, Click the Quit button.

If you are documenting deficiencies with digital photos while collecting
data in the field, it is helpful to keep a written log of the photo number as it
appears on the camera and the related ID in the inspection database.
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Export Inspection Data

Click the Export Inspection Data button on the Toolbar, and the Display points ...

(and lines) form is displayed (See Figure 6-4). Enter the Project Code, Inspection
Year, and Inspection Cycle. Click OK.

#! Display Points.. ﬂ

Enter Project Code, 'ear, Cycle

ok

Project Code | i

Inspection Year | 2001 Cancel

Inzpection Cycle | a

Figure 6-4 The Display Inspection Data dialog.

Features from any inspection contained in the database may be selected for display.
These features will be displayed in the active View (See Figure 6-5).

I Arc¥iew GIS 3.2a

=10l |
File Edit Miew Iheme Tracking Graphics Window Help
EEE =
[GIxIN] : Seale 121,185 “9skE ¥
=

& igrl_2002_a

o] =ny3_2001_a (Line*|
Y

o =ny3_2001_a (Fair
®

ﬂ Streets shp

_| Railroads.shp
ﬂ Highways shp
_ | wiater_segments.z
_ | water_palygons.st

_ | Quincy_area_pl 8¢

ﬂ Annad ane tif -
-

Figure 6-5 Inspection features displayed in the active View.

To save these features permanently to ArcView GIS Shapefile format, Click Theme
(menu) > Convert to Shapefile... (See Figure 6-6), and the ArcView GIS Shapefile

Save dialog is displayed. This process must be completed once for point features and
once for line features.
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Eile Edit Eiew Tracking Graphics ‘window Help
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Start Editing Scale 1)1 165
T Save Edits
Save Edits &5, x|

Corwert to Shapefile. .

Canyvert to Polyline Shapefile. .

Canvert to Polygon Shapefile. .

@ igrl_2002_a Save Tracking Theme &z,

v %_2001 1 E-dit Legend...
N Hide/Show Legend

] =nva_zooq | BematchAddiesses,.,

@ Suto-label.. Chl+L
¥ steets.shp Benmove Labels Lhl+F

Fremave Dverlapping Labels

[ Belimads.sl Eanyvert Dyerlapping Labels w0

] Highways.s Table...
Query... Chl+Q

| wrater_zegr Select By Theme. ..
Create Buffers...

| wiater_poly Clear Selected Eeatures

L1

_ | Quiney_area_pl_g¢

ﬂ Annadane tif

Converts a theme to a shapefile H-

Figure 6-6 The ArcView GIS Convert to Shapefile menu item.

Note: Line files may require editing to remove unwanted vertices prior to using
them for cartographic presentation or for permanent storage. These edits
will only affect the shapefiles, and will not be written back to the spatial
information in the Microsoft Access Database. The spatial data in the
Access database is required for buffering, and unedited data should not
adversely affect the performance of the buffer function.
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Report Table Generation and Database Maintenance

When the inspection database is opened in Microsoft Access, a dialog is displayed
prompting the user to View Levee Inspection Database, Generate Inspection Report
(table), or Edit Database Table (See Figure 7-1).

Wiew Levee Inspection Database

zenerate Inspection Feport

Edit Database Table

Figure 7-1 Levee Inspection Database dialog.

View Levee Inspection Database

If the option to View Levee Inspection Database is selected, all standard Microsoft
functionality is available to the user. Users may use Microsoft Access as they normally
would.

Report Generation

If the option to Generate Inspection Report is selected, the user is prompted with the
Report Criteria dialog (See Figure 7-2). To generate a report for an inspection, enter
the four-character Project Code, the Inspection Year, the Inspection Cycle, and Click
the Set Criteria button.

Report Critena B |
Project Code: I smyl

Inspection Year: I 2001
Inspection Cyile: I a

Set Criteria |

Figure 7-2 The Set Criteria dialog for automated report tables.

The automated report is generated and displayed (See Figure 7-3).

US Army Corps of Engineers Levee Inspection System 7-2
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USACE_CEMYR snyt_2001_a 0018 woodygrovih along
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_a_ 0019 jpg _a (015 jpg
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Page:ml ZLM LI |
[Ready T o

Figure 7-3 An example automated report table.

This report may be printed, exported, or saved using standard Microsoft Access tools.
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Edit Database Table

If the Edit Database Table option is selected, the user will be prompted to select a table
to edit (See Figure 7-4). The user may then modify the selected table through a dialog.

B3 Table Editing x|

Select Table:

agency -
Features
Inspeckion
Ikems
Projects

Ratings
Skakns ;I

Start Editing Table

Figure 7-4 Table Editing selection dialog.

Example Table Editing dialog windows are shown in Figures 7-5 through 7-11.

B Levee Inspection Database

Agency Table Editor

gumbol; M

Fecord: H| 1 || 1k |H|H9| af 7

Figure 7-5 Agency Table Editor.

B2 Levee Inspection Database x|

Project T able Editor

RN B =ar Creek Beservol

CODE IEH:HFE

Projechion I

Coord_Supz I

Cratum I
Zone I

Record: HI A II 1 & IH |HE| af 29

Figure 7-6 Project Table Editor.
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B Levee Inspection Database il
Features Table Editar

Feature: IM ‘ m \

Record: HI 1 II 1k IH IHfl af 27

Figure 7-7 Features Table Editor.

B Levee Inspection Database x|
[tems T able Editor

om: [T ’E/

Fecord: H| A ” 1k |H |H9| af 32

Figure 7-8 Items Table Editor.

B Levee Inspection Database |

Ratings Table Editar

Hating
R ating_D'escription |.-'l'-.c:|:eptal:ule Perfarmance Lewvel E/

Record: I4| 4 ” 1 » |p| |He| af 4

Figure 7-9 Ratings Table Editor.

B Levee Inspection Database x|
Statuz T able Editar

Statuz: IEM m \

Fecord: H| A ” 1k |H|H&| af 3

Figure 7-10 Status Table Editor.
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Figure 7-11 Inspection Table Editor.
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Table Name: Inspection

Description: Stores all of the Inspection deficiency geometry and attributes.

Field Datatype [Field |Description Example
Size
Inspect_ID Text 30 Unique ID for each USACE_CEMVR _sny4 2001 _a 00
inspection point 01
Project Text 50 4 char code for SNY4
inspection project.
Derived from project
table
Feature Text 35 Type of feature Levee Crown Only
selected from Feature
Table
Feat Type Text 6 Indicates if feature is |Point
point or line
ltem Text 35 Inspection feature Debris
Rating Text 5 Rating selected from |MA
Rating table
Remarks Text 255 Verbose description |Trees in Trash Rack
of the ltem
Action Text 255 Corrective action Remove
Photo_1 Text 50 Name of First Iltem USACE_CEMVR _sny4 2001 _a 00
Photo 01a.jpg
Photo 2 Text 50 Name of Second Item |[USACE_CEMVR_sny4 2001_a_00
Photo 01b.jpg
Easting_1 Number [Double |Point Coordinate or |-90.9877
(6) Line start point
Northing_1 Number [Double |Point Coordinate or |39.42167
(6) Line start point
Easting 2 Number |Double |Line End Point -90.985
(6)
Northing_2 Number [Double |Line End Point 39.42164
(6)
Station_1 Text 10 Coordinate of nearest
station (Not Enabled)
Station_2 Text 10 Coordinate of nearest
station (Not Enabled)
Status Text 15 Status selected from [(Monitor
Status table
Status_Comments Text 255 Notes on the status  |Has never been corrected
Original_ID Text 30 The first instance of |USACE_CEMVR_sny4 2001_a_00
violation 01
Project_ID Text 50 Link to EM database
(Not currently in use)
Coordinates Memo Line Feature -90.98777,39.64745,-
Geometry 90.84755,39.7474
Coordtemp Text 255 Internal Usage field

Note: Primary Key = Inspect ID




Table Name: Agency

Description: Lists all the symbols for Corps Districts

Field Datatype [Field |Description Example
Size
Symbol Text 5 5 character code for |[CEMVR
corps district
Table Name: Features
Description: Lists all the features in the Features menu
Field Datatype |[Field [Description Example
Size
Feature Text 35 Levee feature where |Berm
inspection deficiency
if located
Table Name: Items
Description: Lists all the Items in the ltems menu
Field Datatype |[Field [Description Example
Size
Item Text 35 Actual item causing  |Burrows
deficiency on levee

Table Name: Projects

Description: Lists all the levee projects available to the program from the Projects table

Field Datatype [Field |Description Example
Size

Project Text 50 Full Name of the Bear Creek Reservoir
Levee project area

Code Text 5 4 Character code for |BCRR
Project

Projection Text 50 Coordinate projection (UTM
of the project

Coord_sys Text 50 Coordinate system of
the project

Datum Text 15 Project datum NADS83

Zone Text 15 Project Zone (if Zone 14

needed)




Table Name: Ratings

Description: Rating of the inspection point or line feature performance level

Field Datatype [Field |Description Example
Size
Rating Text 5 Rating Code for MA
inspection item
Rating_Description Text 40 Rating Code Minimally Acceptable Performance
description for Level
inspection item

Table Name: Status

Description: Current status of the inspection Item from Status table

Field Datatype |[Field [Description Example
Size
Status Text 15 Current status of the |Resolved
inspection item

Note: The STATUS table is critical to the Levee Inspection System functionality and should
only be changed with supervision from developer.




Appendix B
Stationing File Specifications




The Automated Levee Inspection System allows the user to add a SDS formatted
stationing file. The stationing file must be an ESRI shapefile and the attribute table must
contain the lev_sta field as specified in the following table. The stationing file may
contain fields other than those specified below.

Stationing File Attribute Table Description
Field Datatype Field Size
(Decimal Places)
Shape' Point NA
Levsta id String 20
Map id Number 11 (0)
Meta id String 20
Media id String 20
Coord _id String 20
Grid_value Number 16 (6)
Coord_z Number 16 (6)
Sur_crs_id String 20
River mile Number 16 (6)
Dsgn_grade Number 16 (6)
Extg_grade Number 16 (6)
Levee name String 30
Design_flo Number 16 (6)
Lev sta’ String 20
Ls toe ele String 16 (6)
Lev dist String 20
Levee item String 30
Rec draw String 120
Project id String 50
File no String 15
Sheet _no Number 11 (0)
Coord_x Number 16 (6)
Coord_y Number 16 (6)
Feat name String 30
Area_size Number 16 (6)
Area u d String 16
Perim Number 16 (6)
Perim u d String 16
Instin_id String 20
Facil id String 20
User flag String 20

'This field is automatically generated when creating an
ArcView shapefile of the type point.

’This is the field that the station number will be pulled from to
populate the inspection database
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Tracking Format Files

Tracking Format Files are ArcView GIS Tracking Analyst’s method of reading
and using a real time NMEA 0183 string for individual GPS receivers. ArcView
GIS Tracking Analyst comes with several default Format Files, and other
Format Files created by the developers and testers are included with the Levee
Inspection System. The generation of a Format File for a specific GPS receiver
is the responsibility of the user.

Compatible Commercial GPS Receivers

Below is a list of compatible (tested) commercial GPS receivers. Most
commercial GPS receivers should operate properly with the Levee Inspection
System.

e Trimble GeoExplorer |

e Precision Lightweight GPS Receiver (PLGR)
e Trimble Pathfinder Pocket GPS

e  Garmin GPS lll Plus

Audible Alert

An audible alert can be enabled for the Levee Inspection System to notify an
inspector that they have entered the buffer area of an inspection point or line. To
enable the audible alert, use Microsoft Windows Explorer to navigate to the
<InstallDir>\levee_inspection\inspbin\sounds directory. Rename the
Alert_Inspection_Point_Off.wav file to Alert_Inspection_Point.wav. This will
enable the Audible Alert. Other sound files can replace this file by simply naming
the file Alert_Inspeciton.wav and placing it in the sounds directory.

Status Table
The STATUS TABLE in the Levee_inspection.mdb cannot be altered without
impairing the operation of the Levee Inspection System. If this table needs to be

altered it is suggested that the operator/developer contact one of the persons in
the contact list.

Links to Levee Inspection Procedural Manuals

http://www.usace.army.mil/inet/usace-docs/eng-pamphlets/ep500-1-1/toc.htm

Publication Number: EP 500-1-1

Title: Emergency Employment of Army and Other Resources - Civil Emergency Management
Program - Procedures

Proponent: CECW-OE

Publication Date: 30 September 2001

Distribution Restriction Statement: Approved for public release; distribution is unlimited.

Contact and Technical Support Information

Kevin Carlock

CEMVR-OD-T
kevin.e.carlock@usace.army.mil
309-794-5844 (office)
309-738-1319 (cell)




Appendix D
License Agreement




Use of the program is governed by a license agreement. The program
may not be used unless the user accepts the terms of the agreement.
This appendix contains the full text of the program license agreement.

This documentation and software was developed at U.S. Federal
Government expense and is therefore in the public domain. Components
of the software were developed using proprietary commercial software.
The commercial portions of the software may be purchased from the
commercial vendors. Further, the agreement requires that users accept
the provisions of the copyright restrictions of the commercial software
components as noted in the following paragraphs. Please read and
accept the provisions by so indicating.

Copyright © 1996 ArcView GIS by Environmental Research Institute
Systems, Inc. All Rights Reserved

Copyright © 1998 Tracking Analyst by Environmental Research Institute
Systems, Inc. and TASC All Rights Reserved

BY USING OR COPYING THIS SOFTWARE, USER AGREES TO ABIDE
BY THE COPYRIGHT LAW AND ALL OTHER APPLICABLE LAWS OF
THE U.S., INCLUDING, BUT NOT LIMITED TO, EXPORT CONTROL
LAWS, AND THE TERMS OF THE FOLLOWING LICENSE
AGREEMENT.

THE ENGINEERING RESEARCH AND DEVELOPMENT CENTER
SHALL HAVE THE RIGHT TO TERMINATE THIS LICENSE
IMMEDIATELY BY WRITTEN NOTICE UPON USER’S BREACH OF, OR
NONCOMPLIANCE WITH, ANY OF ITS TERMS. USER MAY BE HELD
LEGALLY RESPONSIBLE FOR ANY COPYRIGHT INFRINGEMENT
THAT IS CAUSED OR ENCOURAGED BY USERS FAILURE TO ABIDE
BY THE TERMS OF THIS LICENSE.

License Agreement

Engineering Research and Development Center (“ERDC”) grants to the
user the rights to install the Levee Inspection System (the “Software”)
(either from a disk copy or downloading from a network) and to use, copy
and/or distribute copies of the Software to other users, subject to the
following terms and conditions.

All copies of the Software received or reproduced by or for user pursuant
to the authority of this License Agreement will be and remain the property
of ERDC.

User may reproduce and distribute the Software provided that the
recipient agrees to the terms of the License Agreement.




No part of the Software may be exported or re-exported in contravention
of U.S. export laws or regulations.

THIS SOFTWARE IS PROVIDED ON AN “AS IS” BASIS AND WITHOUT
WARRANTY. ERDC DISCLAIMS ALL WARRANTIES, INCLUDING
WITHOUT LIMITATION IMPLIED WARRANTIES OR
MERCHANTABLILITY, OF FITNESS FOR A PARTICULAR PURPOSE
AND OF FREEDOM FROM INFRINGEMENT OR RIGHTS OF OTHERS.

ERDC shall not be liable to any user for any damage or loss, including
without limitation any indirect, consequential, special or exemplary
damage or loss, whether or not advised of the possibility of such damage
or loss.

Upon request of ERDC, the user will execute a written license agreement
on the same terms and conditions here set forth.

This License Agreement constitutes the entire agreement between ERDC
and user elation to the Software, superseding all other agreements or
representations, and is offered by ERDC for acceptance only without
modification in any respect, and will be deemed terminated without further
notice upon any breach of its terms and conditions by user.

U.S. Government Use. Where the Products are being delivered to the
U.S. Government under a U.S. Government contract or subcontract, us,
reproduction and disclosure of the Products by the U.S. Government shall
in the first instance, be subject to this Agreement. To the extent that the
U.S. Government is not bound by the terms and conditions of this
Agreement, its use, reproduction and disclosure of the Products shall be
subject to the restrictions set forth in (1) FAR 52.227-14, Alts., Il and Ill, (ii)
FAR 52.227-19, or (iii) DFARS 252.227-7013 © (1) (ii), as applicable. For
purposes of the FAR, the Products shall be deemed to be “unpublished”
and licensed with disclosure prohibitions.

BY ACCEPTING TO CONTINUE OPERATIONS OF THIS SOFTWARE,
THE USER ACKNOWLEDGES ACCEPTANCE OF THIS LICENSE
AGREEMENT AND EACH OF ITS TERMS AND CONDITIONS.
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