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England-Thims & Miller, Inc.

The City of Jacksonville hired England, Thims & Miller, Inc. 
(ETM) in June of 1991.

ETM’s Role:
• Research existing infrastructure
• Provide water quality sampling
• Dry weather field screening
• Insure adequate legal authority
• Assist in other issues related to obtaining an NPDES 
Permit
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GIS Meets NPDES

• 1996 – Contract for pilot NPDES GIS Mapping Stage 1 program 
• ETM inventoried three representative sections of Duval County

• Grove Park – Suburban area
• Newtown – Urban area
• White House – Rural area

• ETM develops GPS data collection standards based on
information obtained through the pilot project

• 1998 – Contract is amended to extend services thru Nov. 2002
• Main tasks for new contract:

• Collection of entire stormwater drainage system for all Duval county
• Development of a GIS application
• Additional NPDES related tasks (priority industry, illicit connections)
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NPDES Structures Collected
as of February, 2009

• 9,997 Manholes
• 26,848 Endwalls
• 58,012 Inlets
• 1,848 Control 

Structures
• 1,285 Miles of Pipes
• 2,156 Potential Illicit 

Connections (PIC’s)

JACKSONVILLE

Over 70 Watersheds
Largest Municipal Area in lower 48
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Innovative Approaches
• Since the beginning the City, FDOT and ETM have 

worked closely to incorporate innovative approaches.  
• ETM began using sub-meter GPS to map the location 

and collect data in the field in 1997.
• In 2001 access to the NPDES by authorized City and 

FDOT staff was provided via ArcIMS.
• In 2005 ETM incorporated ESRI’s ArcPad to investigate 

and map potential illicit connections.
• In 2008
• ETM was tasked with developing the GIS Based Illicit 

Connection Inspection System.
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Success

• The MS4 spatial database, coupled with 
field screening, illicit connection, priority 
industry, parcel, land use, hydrologic and 
wetland coverages has been instrumental 
in the City’s ability to pass every annual 
inspection since receiving its NPDES 
permit in 1997. 
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GIS Based Illicit Connection Inspection 
System Design Process

• User / Inspector Interviews
• Needs Assessment
• Logical Flow Diagram Developed
• System Programming
• Beta Testing
• System Adjustment
• More Beta Testing
• Software / Hardware System Training
• System Implementation



8



9

The COJ EQD Inspection Manager is a full-featured and user friendly software 
application that enhances management of the collection and analysis and 
reporting of National Pollution Discharge Elimination System (NPDES) Potential 
Illicit Discharges (PIC).

•GIS Based Illicit Connection Inspection System
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System General Overview

File folder tabs – change page view
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System General Overview

PIC Review and Query – Ability to analyze all PICS and report on them 
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System General Overview
Map Viewer – displays results of the PIC Review Query, and individual PIC 
location
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System General Overview

Map Viewer Tools – allow user to zoom in and zoom out of map viewer
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System General Overview

Map Legend – Explains available Data and Map Viewer Symbols
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System General Overview
Map Legend – Available Data

Layers draw in order 
from bottom to top

Potential Illicits
Field points
MS4
-Control Structures
-Inlets
-Endwalls
-Manholes
-Major Outfalls
-Ponds
-Closed Conveyances (pipes)
-Open Conveyances (ditches)
NHD FlowLines
Interstates
Major Roads
Streets
Duval Water (major water features)
Parcels
Basins
WBIDS
Aerial Photos
Duval County Boundary



16

System General Overview

Map Legend  - Turning on Layers

Un-Adjusted Base Map NHD Flowlines Checked on
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System General Overview

Map Legend – Explains available Data and Map Viewer Symbols

MS4 checked on Aerial Photos Checked on
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Importance of using NHD with MS4
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System General Overview

SELECT ONE PIC – Zooms in on the detailed record of a single PIC



20

System General Overview

Edit Controls – starts Edit mode to allow changes and updates to a PIC 
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System General Overview

Export to ArcPad – tool prepares data for the handheld GeoXT GPS unit
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Detailed Overview
PIC QUERY
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Detailed Overview

PIC QUERY 
Provides the ability to create 
queries and reports form the 
PIC data.  Make a choice from 
the pull-down boxes, then click 
on the Process Query Button.

One or all of the pull-down 
boxes can be used for the 
query, and unlimited versions 
of the date ranges can be 
selected (e.g. by months, by 
years) in order to create the 
desired report
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Detailed Overview
PIC QUERY   After the Process Query button is clicked, the results 
found (59 records) are mapped, the query is listed, and the SurveyID
numbers for the PICs are listed in the SELECT ONE PIC List.
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Select a single PIC in the SELECT ONE PIC  Frame and Click Find Highlighted PIC

Detailed Overview
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Under the ‘Inspections’ Tab there is room for the recording of 3 separate 
inspections and The PIC Resolution Outcome.

Detailed Overview
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Downloading to the GeoXT
When you have developed a Query that you want Field Crews to Investigate, click on the 
‘Export Current Query’ Button under the ‘Export to ArcPad’ Frame



28

Downloading to the GeoXT
A Window will open asking you to name this file.  Type a meaningful name and click OK.  This 
file can then be copied to the GeoXT. (See Field Guide)
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The GeoXT is an integrated sub-meter GPS/Data Collector that can accommodate your choice of appropriate Field Software. 
By combining the GPS and Data Collector, it allows all components to be carried together in one compact handheld unit. 
There are no cables, extra batteries, or backpacks. Other features include: Windows Mobile 5.0: Secure data and built-in 
productivity tools 512 MB on-board memory 64MB RAM Removable SD card slot: For customized memory expansion TFT 
Screen: A crisp touch screen that’s visible outdoors Bluetooth®: Wireless connection to peripheral devices Wi-Fi (802.11b): 
Wireless connection to the Internet, network, or supported camera EVEREST® multi-path rejection for better accuracy results 
in harsh GPS environments Built-in WAAS for sub-meter accurate navigation One-year Hardware Warranty

Trimble GeoXT Handheld GPS Receiver
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• ArcPad is software for mobile GIS and 
field mapping applications using handheld 
and mobile devices. 

• ArcPad provides field-based personnel 
with the ability to capture, analyze, and 
display geographic information, without the 
use of costly and outdated paper map 
books. 

Introduction to ArcPad Software
(Mobile GIS)
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Putting it all Together:

Using the COJ EQD Inspection Manager 
System to Enhance the PIC Collection 

Process using Case Examples
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Adding a PIC From CARE
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Adding a New PIC from CARE
Select the ‘Add New PIC’ Tab 
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Adding a New PIC from CARE
Type Street name into Textbox 
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Adding a New PIC from CARE
Screen will redraw to that location 
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Adding a New PIC from CARE
Select the date that the PIC was found.  The computer will assign a 
unique ID, then click Select Photo
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Adding a New PIC from CARE
If necessary navigate to photo folder or camera and select photo
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Adding a New PIC from CARE
Selected Photo will have PIC number imprinted upon it, Now Click Add 
New PIC on Map
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Adding a New PIC from CARE
Click on the map and the PIC is added and ready for Editing. Note that 
the Address, Property Owner, Basins and State Plane Coordinates were 
automatically populated, and the other fields received ‘default’ values.
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Finding a New PIC during Field 
Operations
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Start ArcPad

• Tap START then PROGRAMS then 
ARCPAD 
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Start GPS Data Flow
• Start GPS Data Flow in ArcPad by tapping 

the Satellite and Crosshair Icon

• Your current position will appear on the 
moving map
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• Map Automatically zooms 
to your current position

Start GPS Data Flow
• Then click GPS Active
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Take photo of PIC

When you see the When you see the 
PIC take a photo PIC take a photo 
of it with the digital of it with the digital 
camera and note the camera and note the 
file name.  file name.  

((i.ei.e 00004.JPG)00004.JPG)
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Record Point

• Click on the Capture point button
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• A window will open
Called Potential Illicits Edit
Page 1

• Type in the SurveyID

• Click on Date Found 

Record Point (continued)
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Record Point (continued)
•Page 4 categorizes the 
PIC
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Record Point (continued)

•Page 5 Holds Observer 
Comments



50

Record Point (continued)

•Page 8 stores the photo 
Name
•When Finished, Click ok
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•PIC Added
•Repeat as necessary

Record Point (continued)



52

Follow Up Inspections
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Main Toolbar

Tap GPS Position Window Tap GPS Active

Navigate to PIC
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Tap Select
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• Click the Properties Button • The PIC’s Database will display -
edit data as necessary
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Editing a PIC after Follow-up Inspections
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Editing a PIC after Follow-up Inspections
Select a single PIC and Click Start Editing under Edit Controls
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Editing a PIC (cont.)
Under Edit Controls: ‘Update Record’ and ‘Cancel Edits’ buttons are enabled, and all fields 
that are populated with a ‘domain’ of values, change to dropdowns.  Also, the ‘EDITING 
MODE ON’ warning label lights up.
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Editing a PIC (cont.)
You are now free to change any non-locked values, by changing the pull-
down listbox values, or by typing 
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Editing a PIC (cont.)
Under the ‘Inspections’ Tab there is room for the recording of 3 separate 
inspections and The PIC Resolution Outcome.
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Editing a PIC (cont.)
Return to the Front Page and Click ‘Update Record’ to Save your changes 
or ‘Cancel Edits’ to discard changes. 
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PIC Reporting & Analysis
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Reporting PICs
The PIC QUERY tool allows you great flexibility to Report on PICs, both past and 
present… Select inspector 1 = ‘Albert Smith’ then click ‘Process Above Query’



64

Reporting PICs
Only those PICs reported by Albert Appear on Screen, and are listed in the SELECT ONE 
PIC box… Let’s zoom in on a few of these, Now Click on the Status Reports Tab in the 
Upper Right…
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Reporting PICs
A full report on all of Albert’s PICs is shown.  You have the options of Print Record, Print-
Preview and Print.
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Reporting PICs
Return back to the PIC Review Tab and Albert’s are still listed in the SELECT ONE PIC 
box.  Select ‘PIC20090218006’ and click ‘Find Highlighted PIC’.  The record for that PIC 
and it’s Photo will appear.  You can ‘Print Record’ (lower left), or click the PIC Report tab
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Reporting PICs
The PIC Report Page creates a more formal report that can be Printed or you can ‘Print 
Record’
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Analyzing PICs These fields are driven by ‘domains’ of allowed values
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Analyzing PICs (cont.)
The ‘Date Range’ sections adds the 
‘time’ selection.

3 fields – Date Found, Reinspection 
Date and Date Resolved are included to 
be searched.

To query a single day, make sure the 
start date and end date match, for Date 
Ranges (Week, Month, Year), select the 
appropriate dates.
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Answer: Select ‘COJ’
from the Inspector1 
combo box 

and Click Process 
Query.  

The answer is 
displayed above the 
mapped results –
59 PICs. Now Click 
on the Status 
Reports Tab…

Analyzing PICs (cont.)
Let’s set up some practice queries to show this tool’s power…

Question: How many, and which, PICs were located by Inspector ‘COJ’ (ever)?
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Analyzing PICs (cont.)
A report of these 59 PICs is displayed and may be Print Previewed and Printed…
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Analyzing PICs (cont.)

Question: How many, and which, PIC of material PLASTIC were located during the first 
quarter of 2002?

Process:

Select ‘Plastic’ from the 
Material list box.  

Under Date Range, 
Select Date Found. 

Set Start Date at 
1/1/2002 and set end 
date at 3/31/2002.

Click Process Query.  
Answer: 3 PIC’s see list 
above Remember you can click the Status 

Report tab to print a report
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Discussion

• Future Directions
– Lift Station Inspections
– Priority Industry Inspections 
– Impaired WBIDs
– TMDL Monitoring
– Mobile Web Access
– Linking the GIS to scanned as-built drawings
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Additional Information

Please contact: 

Mike Hines GISP
Geographic Information Scientist

England - Thims & Miller, Inc.
14775 Old St. Augustine Road
Jacksonvile, Fl 32258

Direct: (904) 470-3850  
Email: hinesm@etminc.com


