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Research Issue

County Maintenance Managers needed a set of
Tools to help them with scheduling and Making
Changes to Day-to-Day Work Assignments
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Research Problem Statement

* Reliable Work Planning Process * Disjointed Digital Solutions

* Coordinating Maintenance Activities » Organizational Inconsistencies
* Scheduling Work * Redundant Data Entry

* Documenting Work * Difficulties Rescheduling Work
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Work Management Systems (WMS)

Common Capabilities

* Labor (People) * Work Activity Codes

* Equipment (Numbers and Type) * Vehicle Mileage and Maintenance
* Materials (Types and Quantities) * Physical Locations

e Consumable Inventories * Creating Unique IDs (WO Num.)
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Project Objectives

* Inventory of Tools Used for  Create Prototype Solution
Maintenance Work Planning

* Cost Benefit Analysis
* Determine Optimal Off-the-Shelf

Solution using Current Tools

* Training and Pilot Period

* Develop Framework
 FHWA Final Report

* Prepare Technical Architecture
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Inventory of Tools

Interoffice Communications
 Emails

* Spreadsheets

* Printed Calendars

* Post-It notes

* Digital cameras

* Notebooks

 Whiteboards
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* Oracle Work Management System (WMS)

Culfivafe

Analysis of Current Technologies

Esri Organization
* Field Maps, AGOL, Enterprise
 Workforce?

SQL Database Storage (EAM)

Microsoft Suite of Tools

Cloud

Comweraon

.........




Stakeholder Interviews

* Districts e County Managers

e Outposts e Data Governance

* Information Technology  Enterprise GIS

* Work Management System * Maintenance Personnel

* Asset Management * Administrative Assistants
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Stakeholder Requirements

* Maintain work plan calendar

* Integrate Esri Field Maps

* Provide Notifications

* Elevate Deficiencies to a Work Plan

* Visualize Deficiencies

* Limit Permissions for Setting Priorities

* Enterprise Asset Integration

Culfivafe

* Direct link to deficiency in map
* Integrate Photos

* Alerts approaching a deficiency
* Supplement Annual Workplans

* Generate scheduled reports



Solution
Recommendation
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WMS Day Card Spreadsheet

Tracking Features:

Work Activity
Location
Labor
Materials
Equipment
Notes
 Crew Leader
* Manager
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Desktop and
Mobile GIS

Submit a
Deficiency

Business Process

Desktop and
Mobile GIS

Work Plan Entry
Form (WPE)

Update WPE
Form

Database
Updates
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Work Plan Process
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Building Relationships

Deficiency
Mobile App

Deficiency ID
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Work Plan
Web App
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Mobile Tier:
ArcGIS Field Maps

Web Tier:
Dashboard and
Web App

Service Tier:
ArcGIS Feature Layers

Data Tier:
Various Databases
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Technical Architecture

- ArcGIS Collector
2 Field Maps
: Notes:
= 1. The mobile app allows filed users to enter deficiency records directly in the GIS.
o 2. A field review user will elevate the deficiency record to wark plan status after field review.
= A
Work Plan
. Dashboard Web App .
= Notes: Wt app all to filter defici d
= 1. Dashboard allows real-time . Web app allows USEFIS 0 Tiiter detTiclency records
o f metric display for deficiencies as well as turn them into Work Plans.
g and their statuses 2.Fully utilize feature layers and feature tables via
4 ’ the ArcGIS REST API.
o i
[l J
g -
L
z ArcGIS Notes:
2 FeatureLayers 1. Published ArcGIS feature layers and tables.
o )
= b
© = e
: Notes: .
Geodatab e . - EIMS
eodatabase o Spatial layers and non-spatial tables for deficiency records.




Technical Architecture — Component View

Mobile App ->
Web App and
Enterprise

Web App ->
Mobile App and
Enterprise

Results ->
Work Management
System (WMS)

WMS ->
Web App
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Deficiency
Mobile Application
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Create a Work Request

Create
Select Asset Deficiency Record

4:56 91

< Teams

Collect

GPS accuracy 8.6 m

API

County < Al
Assistant

New Work Request

Deficiency Inspection
Related to FRA US 33 26.120

FRANKLIN
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Add Details

Asset Category Asset Type Deficiency & Pictures

4:559
< Teams

4:559

< Teams

Collect

Category Asset Type

Deficiency Inspection
0°N 5411

Q Filter Q Filter

RE

R

Barrier Drilled Shafts

Bridge Linear Grading

Drainage Linear Grading - Streams

Category

Earthwork Roadway Excavation and Embankment

Earthwork

OTHER

Miscellaneous
t Type

Pavement

Linear Grading - Streams

Pavement Marking

Signals/Lighting

Signs
Snow & Ice
Vegetation

Geohazards

Culfivafe

/ tID
11001327

Deficier

County

FRANKLIN

Route
FRA-33-27.854

CTL Begin
27.854

CTL End




Manager Fie

o Begin
County Notification Assessment
Manager

2. e,
GPS accuracy 9m

’ . Work Request: Open X
40.044929°N 86.034925°W 508.6 m

Status
Open

Issue Resolved
No

Inspection Date
4152024, 12:00AM
Priority

Medium

Deficiency
Culvert is clogged with debris.

Creator

2 items sbrenneman@cultivategeospatial.com_cultivate-
geo

CULVERTS (1) Attack i
achments

. Culverts: CLV-032-029-83.9

Photo 1.jpy
50 KB

WORK

@ Work Request: Open
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Elevate to a Work Plan Entry?

Close

@ Deficiency

API
County
Manager
County Elevate to County
Manager Work Oder? No—» Manager

Culfivafe



Elevate to a Work Plan Entry? Yes

County
Manager
County Elevate to
Manager Work Oder?
Yes
County
Manager

Culfivafe

Create Work
Plan Entry

Status

Q Filter

Open
Closed

Work Order Created

Edit
Information

Collect

Assess Work Request
40.044929°N B6.034925°W

Status

Work Order Created

Category *

Drainage

Asset Type
Culvert
Dieficiency *
Culvert is clogged with debris.
Request Date
415124, 12:00 AM
Priority *

Medium

tion Date *

AM15124, 12:00 Adde—



GIS Asset

Source?

Yes

Take Notes and Update Record

API

County
Manager

API

Culfivafe

Update
Details

1119 ¥

Collect

R
. Assess Work Request

40,0

Inspection Date *

4f15{24, 12:00 AM
of Proj

Clear Culvert

Estimated Hours to Complete

2
Estimated Material
Estimated Material Quantity
Equipment

Brush Clearing Tool

Inspection Comment

Brush stops proper water flow.

LRS Added
Automatically

1:43 ¢

e o Ay ARV A

. Work Request: Work Order Created X
40.044929°N 86.034925°W 608.2m

Request vate

4/15/2024, 12:00 AM

Route ID
90000000320000001

Route Name

SR 32

Start Milepost
83.9

Asset ID
CLV-032-029-83.9

Asset Type
Culvert

Direction

Inc (N/E)

Asset Material
MP - Metal Pipe

Attachments

Photo 2.png
128 KB

Photo 1.jpg
50 KB




Work Plan Entry
Web Application
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Work Plan Entry (WPE)

Crew
Leader

Culfivafe

IR

Department of
Transportation

& Deficiencies Work Plan Entries Bl Schedule @ Dashboard

Welcome to the ODOT Deficiency and Work Plan System

Please navigate to the deficiencies or work plan entries pages to get started.

JP




Deficiencies - Table View

Ld
‘ (Bﬁw’ -Il?fapnas';::::tti::‘ % Deficiencies 8 Work Plan Entries £ Schedule @ Dashboard JP
s
Deficiencies = = Select Asset Category and Type @ search v fiterbycounty - | 4gummm Filters
. . Table a
DefICIenCy Status Asseviw Asset Type Catego Count Route CTL CTL Elevate Manager Comments Reported Creat
YpP gory Yy g p
StatUS Begin End to WP Approval On User
9 Pp
Drai 6/19/2025,
rainage
In-Review  L1001516 J Drainage CLARK 14.544 1521 Sample 1:47:32
Structure
PM
6/25/2025,
In-Review  L1004073 Other Miscellaneous FRANKLIN 9689  8.973 Hi 11:45:04
AM
6/25/2025,
WPE Minor
MFRAMROO761**C Pavement 11:55:49
Scheduled Cracking
AM
’ 4 6/25/2025,
azardous
Reported  L1004074 _ Vegetation FRANKLIN 0.165 12:21:58
Vegetation PM
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Deficiencies — Card View

Sorted By

Status '

Deficiencies

‘ cBﬁlﬂ'l Department of
- Transportation
s P

= E i= Select

L1004074 - Hazardous
Vegetation

Reported On: 6/25/2025
Last Edited: 8/8/2025

v Show Details

L1001152 - Joint Failure

Reported On: 6/25/2025
Last Edited: 8/8/2025

v Show Details

L1002656 - Property
Damage

Reported On: 6/26/2025
Last Edited: 8/8/2025

ol =y il

»

% Deficiencies

In Review

L1001516 - Drainage
Structure

Reported On: 6/19/2025
Last Edited: 8/8/2025

v Show Details

L1004073 - Other

Reported On: 6/25/2025
Last Edited: 7/24/2025

v Show Details

L1003078 - Slide

Reported On: 6/25/2025
Last Edited: 7/24/2025

Sl o

4= Flevate to WPE .

B Work Plan Entries = Schedule

[

Dashboard

Search

In Work Plan Entry

MFRAMRO0761**C - Minor
Cracking

Reported On: 6/25/2025
Last Edited: 8/8/2025

v Show Details

L1002657 - Graffiti

Reported On: 6/26/2025
Last Edited: 8/8/2025

v Show Details

Cancelled

L1004082 - School Flasher

Reported On: 6/27/2025
Last Edited: 7/24/2025

v Show Details

L1001317 - Other

Reported On: 6/27/2025
Last Edited: 8/8/2025

v Show Details

JP

¥ Filter by county ~

Culfivafe
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WPE Creation

Create Work Plan Entry

-
‘Bﬁw’ _[I?;pnasrtment_of % Deficiencies E M\Vork Plan Entries £ Schedule & Dashboard JP
portatlon
—
Deficiencies i= Cancel | 2selected ROEEERVIERiCINEE el A Search ¥ Filter by county ~
Reported In Review In Work Plan Entry Cancelled
L1001516 - Drai MFRAMRO0761**C - Mi
‘ rainage ] ot O L1004082 - School Flasher [ |
L1000520 - Linear Grading tructure racking
Reported On: 6/19/2025 Reported On: 6/25/2025 Reported On: 6/27/2025
Reported On: 6/27/2025 Last Edited: 8/8/2025 Last Edited: 8/8/2025 Last Edited: 7/24/2025
Last Edited: 7/24/2025
v Show Details ~ Show Details v Show Details
v Show Details
Select
Records L1004073 - Other ] L1002657 - Graffiti 0 L1001317 - Other ]
SPICSR00762**C - Pothole(s)
Reported On: 6/25/2025 Reported On: 6/26/2025 Reported On: 6/27/2025
Reported On: 6/27/2025 Last Edited: 7/24/2025 Last Edited: 8/8/2025 Last Edited: 8/8/2025
Last Edited: 7/24/2025
v Show Details v Show Details v Show Details
v Show Details
SFRASRO01617°C-School 11003078 - Slide [
Flasher Reported On: 6/25/2025
Reported On: 7/24/2025 Last Edited: 7/24/2025
Last Edited: 7/24/2025
i Show Datails i
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1. Overview & Location

Work Plan Entry Form x

® 1, OQverview & Location Work ACtiVity (WMS)

County/Location/Cost Center Project ID
‘ Select county - ‘ ‘
O pti 0 n a I Start Date End Date Activity Code and Description Unit of Measure (readonly)
Dat ‘ ‘ B MM/DD/YYYY . ‘ ‘ B MM/DD/YYYY « | | & Searchforan activity ‘ ‘ ‘
Priority Manager Notes
‘ Low "

Enter any additional notes or comments here

4= Notes

Asset ID County Route Direction Lane Begin CTL End CTL Project Type WPE Status
L1000520 PICKAWAY PIC-762-14.685 ‘ ‘ 14.685 14.099 [ Routine Maintenance < ][ Yes <] om
SPICSRO0762%*C PIC SR 762 ‘ ‘ |_Routine Maintenance v ] [es -] @

__ Add Row
Selected
Deficiencies Back
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2. Employees and Equipment

Work Plan Entry Form *
1. Overview & Location ® 2. Employees & Equipment
Employee Work Hours ~
Employee Name Regular Hours Overtime Hours
1 o MEYER, BRYON J ‘ . ‘ 5 H ‘ 0 H .

2 o SAVIERS, CARLG ‘ x ‘ 4 H ‘ 0 H m
+ AddE lo
[ nddenvioee ] 4ummm Add Employees (WMS)
Equipment -~
Equipment # License # Hours on Job Begin Hours End Hours Total Hours Begin Miles End Miles Total Miles
1 o 1018036 ‘ x o 279 x ‘ 0 H ‘ 0 H ‘ 0 H ‘ 0 H ‘ 0 H ‘ 0 H | 0 H @
2 o 5921263 ‘ 8 o Search for equip... ‘ ‘ 0 H ‘ 0 H ‘ 0 H ‘ 0 H ‘ 0 H ‘ 0 H | 0 H i

[ Addeaupmert]  4ummm Add Equipment (WMS)

Back Next
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3. Materials and Other Info.

Work Plan Entry Form

1. Owerview & Location

Materials

Material Master Code

2.

Employees & Equipment ® 3. Materials & Other

1— Unit of Measure Populates Automatically

Unit of Measure

Admin Unit Quantity

1 ‘ = # 57100170 SOAF, LOTION, ANTIBACTER. .. ‘ = ‘ ‘ Case

‘ ‘ Admin Unit ‘ ‘ (4]

Other

Activity Code and Description

| +  Add Material | - Add Materials (WMS)

Accomplishments  4gmmm Qverall Accomplishments (WMS)

Crew Leader  4mmmm Add Crew Leader (WMS)

Crew Leader

‘ 27PT - 27PT - TECH SERVICES PERMAMNENMNT TRAFFIC COUNT - ATR

‘ Q Search for a crew leader

Unit of Measure

Crew Leader Notes

H ‘ Labor Hrs

Comments

Enter accomplishment commen

Enter crew leader notes...

Crew Leader Notes —I

Back Next

»

Culfivafe




4. Review and Submit

Work Plan Entry Form

1. Owerview & Location 2. Employees & Equipment 3. Materials & Other ® 4. Review & Submit

Overview & Location 4= Edit Individual Sections (Typical)

County/Location: FRANKLIN Project ID: Mot specified
Start Date: 8/21/2025 End Date: 8/25/2025
Activity: 27PT - 27PT - TECH SERVICES PERMANMNENT TRAFFIC COUNT - ATR Unit of Measure: Labor Hrs

Priority: Low
Manager Notes: Conference Testing

Location Assets

Asset ID County Route Direction Lane Begin CTL End CTL
L1000520 PICKAWAY PIC-762-14.685 - - 14.685 14.099
SPICSRO07&62**C PIC SR 762 - - - -

Employee Work Hours

Employee Name Regular Hours Owertime Hours
MEYER, BRYON J 5 0
SAVIERS, CARL G 4 0

Project Type WPE Status

Comments

Back

Culfivafe

Submit WPE




Once Submitted

Edit Work Plan Entry - WPE83498423

1. Owverview & Location 2. Employees & Equipment 3. Materials & Other ® 4. Review & Submit

Overview & Location

County/Location: DEFIANCE Project ID: Not specified
Start Date: 9/15/2025 End Date: 9/16/2025
Activity: M424-001 - M424-001 - Spot Paving Unit of Measure: Tons

Priority: Medium

Manager Notes: Puente Test 8-17-25

Location Assets

Asset ID County Route Direction Lane Begin CTL End CTL Project Type WPE Status

L1000093 DEFIANCE - - - -

Employee Work Hours
<> Download PDF 4= Print to PDF now Available Back

Culfivafe



Print to PDF

Work Plan Entry Overview

Equipment
WPE ID: WPEG5837915
Equipment # License # Hours on Job Total Hours Total Miles

Overview & Location 2219795 T2624 8 - 2
County/Location: Project ID:
FRANKLIN 123456
Start Date: End Date: Materials
8/19/2025 812212025
Activity: Unit of Measure: Material Master Code Unit of Measure Admin Unit Quantity
M514-001 - M514-001 - Painting of structural Sq. Ft
steel #57100007 SOAP, FOAM Case - 1
Priority: #53070221 PAINT, SPRAY, Can - 12
Medium ODOT BROWN

Location Assets

Asset D County Route Direction Lane Begin CTL End CTL
Other & Accomplishments
L1002657 FRAMKLIM FRA-270-15.487- - 15.487 15.61
Activity:
M514-001 - M514-001 - Painting of structural steel
Accomplishment Quantity:
Employee Work Hours 500 Sq. Ft.
Crew Leader:
Employee Name Regular Hours Overtime Hours Comments LOPEZ. MIGUEL
LUTTS, KEITH M 16 i} -
LOCKWOOD, LOUIS 16 1] -
SCOTT
Total Regular Hours: 32
Total Overtime Hours: 0

Culfivafe



Work Plan Entries — Table View

Priority =)

(% Department of
Transportation
v p

Work Plan Entries

Priority WPE ID
WPE24059465
WPE29531882
WPEL5837915

WPE81419851

wing 1to 4 of 4 entries

Work Order

Created

8/8/2025

8/13/2025

8/8/2025

8/8/2025

Start Date

8/19/2025

8/21/2025

8/19/2025

8/11/2025

4 Deficiencies

End Date

8/22/2025

8/25/2025

8/22/2025

8/12/2025

JP

Search 7 Filter by county ~ _ Filter

& Work Plan Entries £ Schedule @ Dashboard
Work Status Activity Code Actions
On-Time 0601 20-06 01 20 - Maintenance and Installation of Finish Carpentry 7 Edit
On-Time 27PT - 27PT - TECH SERVICES PERMANENT TRAFFIC COUNT - ATR # Edit
On-Time M514-001 - M514-001 - Painting of structural steel 2 Edit
5751 -5751 - STORM WATER (MS4) # Edit

Page 1 of 1

4= Edit WPE

Culfivafe



Work Plan Entries — Card View

© %
" Transportation
— P

Work Plan Entries

Created

WPE62784667

:a: : L Priority

Created: 8/14/2025

% Deficiencies

Scheduled

WPE24059465 OnTime

Start: 8/19/2025
End: 8/22/2025
Created: 8/8/2025

Activity Code: 0601 20-06 01 20 - Maintenance and
Installation of Finish Carpentry

WPE29531882 BRETS | OnTime

Start: 8/21/2025
End: 8/25/2025
Created: 8/13/2025

Activity Code: 27PT - 27PT - TECH SERVICES PERMANENT
TRAFFIC COUNT - ATR

WPE65837915 m OnTime

Start: 8/19/2025
End: 8/22/2025

& Work Plan Entries B Schedule

& Dashboard JP

‘ o Search ‘ 7 Filter by county ~

wmieed  4gmmm Work Plan Status

No entries in this column

L On Schedule Meter

Culfivafe




Calendar Schedule

=1
@) ‘ (Bﬁw ‘ll?;':,asr:g‘r::tti::, 4 Deficiencies B Work Plan Entries £ Schedule @ Dashboard P
Vg

WPE24059465 - 06 01 20 - 06 01 20 - Maintenance and
Installation of Finish Carpentry 4 15 16

Work Order: -
WPE Su m ma ry ‘ County Cost Center: ALLEN

Priority: Low

Crew Leader: -

Activity Code: 06 01 20 - 06 01 20 - Maintenance and
Installation of Finish Carpentry

10 11 12

17 18 19 Click to edit dates 21 29 93

4p WPE24059465 - 06 01 20 - 06 01 20 - Maintenance and Installation of Finish Carpentry

[4p WPE65837915 - M514-001 - M514-001 - Painting of structural steel
12a WPE29531882 - 27PT - 27PT - TECH SERVICES PERMANENT TRAFFIC COUNT - ATR
’ A
Scheduled WPE'’s

Priority Color Coded A

24 25 26 27 28 29 30

12: WPE29531882 - 27PT - 27PT - TECH SERVICES PERMANENT TRAFFI

Culfivafe



Quick Edits

Edit Work Plan Entry Dates X

WPE ID =) | WPE24059465

Activity: 06 01 20 - 06 01 20 - Maintenance and Installation of Finish

Carpentry
County: ALLEN

Work Date Range r Change Work Dates

=1 8/19/2025 - 8/22/2025

Edit WPE ==  Edit Work Plan Entry Cancel [EEVCI®ERLES

Culfivafe



Web App Dashboard

= m~1
@ ‘6ﬁ[0’ '[Izrea%asl:m':;‘tti:l: % Deficiencies Work Plan Entries 1 Schedule & Dashboard JP
= v

Chicago
.

Deficiency Inspections

Almrﬂ:.
{MReportDate & = % % W~

8/8/2025 12:43 PM - District: 6 - L1002747 - Reported

Fu I | LISt ‘ 8/7/2025 5:42 PM - District: 6 - SFRAUS00023**C - Reported

7/25/2025 9:12 AM - District: 10 - L1001463 - Reported

Fort Wayne'
.

Ke
Lafayette & i : -IP ittsburgh

AP 712412025 11:46 AM - District: 6 - SFRASR00161**C - Reported

 Champaign

71242025 11:45 AM - District: 6 - L1003260 - Reported

€ Colimbus
(A E

7/23/2025 1:05 PM - District: 7 - 11002039 - Reported : L pgmete

6/27/2025 9:18 AM - District: 6 - SPICSR00762**C - Reported
6/27/2025 9:16 AM - District: 6 - L1000520 - Reported

A/2712025 R-58 AM - District: 7 - L1001317 - Rejected
Total: 24 | Selection: 0

i R

Deficiencies By Status Deficiency Information Filters
APl 8 : < 1of24 > o8 . |
Status » ¥ Filter By Category ©
8 % B In-Review
£ e Drainage - Erosion - L1002747 - Reported
g " Rejected X
G » 7 Filter By County [ o]
8 ) : B Reported
g2 k AssetID: L 1002747
L - : : WPE Scheduled |
U.L.[ I . o oo l oo Reported By: ODOT Dermo On: 8/8/2025, 12:43 PM » ¥ Filter Date Range ©
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Stakeholder Requirements

Y ¢ Maintain work plan calendar

% ° Integrate Esri Field Maps

% * Provide Notifications

% ° Elevate Deficiencies to a Work Plan

% * Visualize Deficiencies

% * Limit Permissions for Setting Priorities

% < Enterprise Asset Integration

Culfivafe

% ° Direct link to deficiency in map
% ° Integrate Photos

% * Alerts approaching a deficiency
% * Supplement Annual Workplans

% « Generate scheduled reports



Questions

John Puente, Data Solutions Director

Cultivate Geospatial Solutions

jpuente@cultivategeospatial.com
(419) 230-0943
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