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Background

• In 2013, The City of Durango in SW Colorado committed to 
migrating its public works data into an Asset Management 
and Inventory System.

- The ultimate goal of this ongoing endeavor was to develop a 
fully integrated infrastructure management program that is GIS 
centric and flexible over a number of platforms (desktop, web 
and mobile)



GIS-Centric Solution



GIS-Centric Solution

GIS is the centerpiece of this 
structured system because it is 

capable of leveraging assets to all 
city end-users via well-organized 

maps and views.



System Design

• The role of the asset management system within the City 
would need to be two-fold. 

- 1.) True asset inventory management which is largely GIS–
based.

- 2.) Work assignment and tracking which is largely database 
driven. 



System Design

Asset Management

• Feature information
• Location information
• Interconnectivity
• Installation/inspection history
• Maintenance needs
• Condition/trend assessment
• Age and remaining life

Work Management

• Service requests
• Work orders
• Preventative Maintenance
• Equipment, parts and labor
• Materials and fluids
• Inventory tracking
• Equipment and labor costs



System Design

- After a thorough RFP process, the city selected a 
modular-based, software system solution with full GIS 
integration capability. - LucityTM 

- Lucity’s unified array of modules proved capable of 
supporting the inventory, inspection, projection and 
maintenance management needs of several key city 
departments and divisions.



System Configuration

• An SDE enterprise geodatabase provided PW staff the 
most efficient access to a complete and comprehensive 
public works–based asset inventory. 

• Custom configuration settings in Lucity allowed the city to 
effectively integrate and synchronize its GIS data 
components with Lucity GIS and the Lucity SQL database. 

• Lucity provided the tools to setup and configure Lucity 
GIS to seamlessly work with the Durango’s comprehensive 
enterprise geodatabase. 



System Design

• The GIS components of Durango’s GDB that were 
configured in Lucity SQL are reflective of the departments 
that they would serve. The individual asset classes provide 
the first order inventory items needed to organize work.

• In preparation for the asset management GIS solution, the 
city’s existing infrastructure spatial data was migrated into 
consolidated feature classes and feature datasets 
organized by asset categories, subcategories and 
departmental divisions. 



GIS Components and their Function

• Utilities
- Wastewater collection network
- Water distribution system (WDS)
- Raw water supply, transmission and storage
- Water testing portals
- WTP/WWTP processes
- Storm water BMPs



GIS Components and their Function

• Parks
- Urban Forestry

- Tree inventory library
- Comprehensive city-owned tree inventory

- Parks and Recreation (future phase)
- All park infrastructure assets and equipment
- Landscaped grounds
- Irrigation



GIS Components and their Function

• Streets
- Street segment network
- Intersection network
- Bridges
- Storm water conduit network
- ADA ramps
- Street signs and sign posts

- MUTCD library
- Sidewalks, curbs and driveway cuts (future phase)



Work Module

• In addition to the individual asset modules, Lucity also 
provides a detailed work module. The role of the work 
module is to provide city staff with the full-functionality 
needed in assigning and managing work performed on the 
inventory assets.

- Assign and track service requests 
- Issue work orders (WO)
- Schedule preventative maintenance (PM)
- Organize work flows
- Manage equipment, parts, and labor 
- Develop CIPs and forecast operational budgets



Work Module

• The work module’s detailed tracking of resources provided 
each department a valuable financial tool.

- Track costs per department
- Work initiation, progress and stoppage
- Personnel and work crews (including contractors)
- Equipment and vehicles
- Materials and fluids



Inventory & Work Desktop Modules



Utility Inventory
Sanitary Sewer Network

Case 1



Sanitary Sewer Network

• The city sanitary sewer inventory is a prime example of a 
network-based utility fully-integrated with the asset 
management DB system. 

• Durango’s mapped sanitary sewer network currently 
consists of 102 miles of pipe totaling 2,458 individual pipe 
segments connected by 2,344 manholes, 26 dual-pump lift 
stations, and 16,589 feet of force-main pipe (31 segments). 

• The sanitary sewer collection basin is approximately 9.3 
square miles.



Sanitary Sewer Network

• GIS features of the City sanitary sewer network:
- Trunk lines, mains, tributaries, siphons and force mains
- WWTP plant laterals and effluent discharge pipes
- Sanitary sewer structures (mainly manholes)
- Lift Stations (including pumps and backup generators)
- Service vaults
- Cleanouts
- Sanitary sewer collection basin



Sanitary Sewer Network

Case Study 1



Sanitary Sewer Network



Sanitary Sewer Network



Sanitary Sewer Network



Urban Forestry
Tree Inventory

Case 2



Urban Forestry – Tree Inventory

Case Study 2

• The City tree inventory is 
an attribute-rich feature 
class. Hence it is not 
convenient to peruse the 
attribute table to find a 
given item. 

• Synchronized tab views 
handles this far more 
effectively. Tree-laden Third Avenue Boulevard



Urban Forestry – Tree Inventory

Case Study 2

Location attributes of an individual tree 



Urban Forestry – Tree Inventory

Case Study 2



Urban Forestry – Tree Inventory

Case Study 2

• An added functionality exists in the Tree Inventory Module 
as all trees planted and managed by the city are stored in a 
tree library. 

• Common name, genus, species and cultivar is related to 
each tree via an established tree code list.

• The city’s tree inventory library currently consists of 104 
unique species and variants.



Urban Forestry – Tree Inventory

Case Study 2 Durango Tree Species Inventory Library



Transportation Inventory
Street Department 
Assets

Case 3



Street Department

Case Study 3

• Street Segments generally represent a length of road 
between intersections (i.e., block), contain a segment ID 
and have a left/right address parity for geocoding.

• Street segments can be split into sub-segments or 
consolidated into super-segments in order to better track 
tasks (e.g., painting, markings, sign placement, etc.). 

• The street sub-segments and super-segments relate back 
to the original street segment by ID.



Street Department – Street Segmentation

Case Study 3

Reconfigure an existing school zone to 
initiate better safety measures.



Street Department – Street Segmentation

Case Study 3

Bus Loading (Sub-segment) School Zone (Super-segment)



Street Department – ADA Ramps

Case Study 3



Street Department – ADA Ramps

Case Study 3

Spatial relationships exist between ADA ramps and intersections, street segments, sub-
segments and super-segments that are proximity-based and often complex in nature. In 
future phases these relationships will be extended further to include indexed sidewalk and 
curb features.



Street Department – Street Signs

Case Study 3



Street Department – Street Signs

Case Study 3

Coincident asset relationships (e.g., multiple signs on single signpost) are 
not easily perceived in GIS but are readily handled by the database.



Transportation Inventory
Pavement Analysis

Case 4



Transportation Inventory– Pavement Analysis

Case Study 4

• The Pavement Analysis module facilitates storage and 
application of relevant pavement criteria by street segment and 
sub-segment for use in planning (city-maintained roads).

• Field Inspections allow Durango crews or contracted specialists 
to gather pavement information on city-maintained streets block-
by-block.

• Conditional criteria is then used by the street superintendent to 
selectively evaluate the health of the city road network and to 
calculate the overall Pavement Condition Index (PCI).



Transportation Inventory– Pavement Analysis

Case Study 4

- Criteria includes:
- Width, length, area and depth
- Surface types
- Structural rating
- Surface distress
- Cracks and ruts
- Potholes
- Distortion/faulting
- Structural and roughness index
- Curb types
- Patching estimates



Transportation Inventory– Pavement Analysis

Case Study 4

The PCI was used to develop a 2015 CIP and generate 
revenue into the street department’s operational budget.



Plant Processes
Equipment Maintenance

Case 5



Plant Processes – Equipment Maintenance

Case Study 5

The WTP/WWTP Plant Inventories define 
the 2 treatment facilities by sequential 
process. Each process takes place at a 
physical location within the plant. Hence 
assets, parts and equipment are associated 
to a process steam in GIS (i.e., polygon 
representation). This housing ensures a 
more efficient method of data storage and 
the rapid retrieval of the equipment 
component inventory, PM/WOs and work 
histories.



Plant Processes – Equipment Maintenance

Case Study 5 – PM Template



Plant Processes – Equipment Maintenance

Case Study 5 – PM Template



Plant Processes – Equipment Maintenance

Case Study 5 – Housing Equipment 
by Plant Process 



Web and Mobile 
Solutions

In Closing



Web and Mobile Solutions

In Closing

- Time constraints limited this presentation to the desktop asset 
management system. However the city has developed and 
leveraged a web-based dashboard with essentially the same 
capabilities to city utility and street crews.

- Work continues on the development of a mobile solution. Both 
these items may be presented at a later conference.



Web and Mobile Solutions

Web Dashboard



Web and Mobile Solutions

Mobile

Lucity Tablet End-User Training



Thank You

Rick Szmajter, GISP

rick.szmajter@durangogov.org
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