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This section of the training is Lesson 1, which provides an introduction and 
overview of the seminar.
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This section of the training is Lesson 2, which deals with basic utility conflict 
concepts and a summary of lessons learned from research project SHRP 2 R15(B). 
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Purpose of Lesson 2: 

• Provide an understanding of relevant concepts related to the management of utility 
conflicts within the project development process.

• Provide an understanding of the findings of the SHRP 2 R15(B) project.
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Utility coordination does not exist in the vacuum.  It exists within the context of a 
project development process, which might involve many different phases.

This slide shows a typical representation of the traditional project development 
process at most state DOTs. Utility-related activities can start early in the process, 
and many state DOTs have a goal to complete utility relocations before the project 
goes to construction.  A key element associated with the success of utility activities 
is Communication, Cooperation, and Coordination between the state DOT and 
utility owners.  In practice, the 3 Cs do not always happen.
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This slide focuses on a portion of the project development process, the utility 
coordination process, which may span the entire project development process from 
planning to post-construction.  Utility conflict resolution is a portion of the utility 
coordination process that typically occurs at the end of preliminary design and 
should complete before the begin of construction.

To function properly, the utility coordination process needs utility data input, which 
occurs at different times of the process.  Typically, as time progresses, the utility 
information becomes more detailed and precise.  Although any type of utility data 
can be collected at any time of the project development process, it is typical to 
collect QLD and QLC data during preliminary design, and QLB and QLA data 
during the detailed design phase.
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Inefficiencies in the utility coordination process are frequently blamed for delays in 
the project development process.  The slide shows examples of situations that 
produce utility coordination inefficiencies.  The list is not exhaustive.
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State DOTs are not the only party affected by inefficiencies.  This problem also 
affects other stakeholders, e.g., utility companies.  Utility companies have a host of 
challenges of their own, including operating under tight financial conditions 
(frequently, utility relocation is a low priority to utilities since it is not a revenue 
generating activity).  They also have their own plans and schedules and need to 
accommodate requests from a third party (i.e., the DOT).  In addition, there are 
issues related to the coordination with the DOT.
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Inaccurate and/or incomplete utility information can result in problems such as:

• disruptions when utility installations are encountered unexpectedly during 
construction, either because there was no previous information about those 
installations or because their stated location on the construction plans was incorrect;

• unplanned environmental corrective actions;

• damage to utility installations, which can lead to disruptions in utility service, 
environmental damage, and increased risk to the health and safety of construction 
workers and the public; and

• delays that can extend the period of project development and/or delivery and 
increase total project costs.
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Potential for utility conflicts exists at most transportation projects, including the 
following:

• interference between utility facilities and transportation design features (existing 
or proposed);

• interference between utility facilities and transportation construction activities or 
phasing;

• interference between planned utility facilities and existing utility facilities;

• noncompliance of utility facilities with utility accommodation statutes, 
regulations, and policies; and

• noncompliance of utility facilities with safety regulations.
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Examples of situations where a utility facility is in conflict with a transportation 
facility.
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Picture on the left: Potential conflict of utility facility with a construction phase.

Picture on the right (courtesy of Ray Sterling):  Street in Shanghai.  Road 
construction in preparation for the Shanghai Expo.  The sign on the pole warns 
about construction (and congestion) ahead and directs drivers to take a detour to the 
right (not clear what drivers; presumably those who may be driving on the same 
lane as where the pole is located).  Both poles and attached utility lines appear to be 
old and waiting to be relocated.
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Strategies available to address utility challenges at state DOTs normally include one 
or more of the following options:

• remove, abandon, or relocate the utilities in conflict (this is the traditional 
approach; however, it is not necessarily or always the best solution for the project);

• change the horizontal and/or vertical alignment of the proposed transportation 
facility;

• implement an engineering (protect-in-place) countermeasure that does not involve 
utility relocation or changes to the transportation project alignment; and

• accept an exception to policy.
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This slide shows potential examples of transportation project design changes that 
could be implemented to help avoid unnecessary utility relocations.
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In this example, a project is looking at adding lanes to a corridor, and the question is 
whether to widen the corridor on both sides (potentially affecting  everyone) or only 
on one side.  Widening on one side can reduce utility impacts.  However, the 
decision should be taken after taking into consideration factors such as what kind of 
utilities would be affected and the total estimated cost.
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In this example from Georgia, widening an interstate highway required raising the 
embankment by 50-60 feet.  There were major utilities in the area, and significant 
soil settlement was expected because of the additional weight.  The DOT was able 
to avoid costly utility relocations by using a foam layer and a concrete cap to protect 
the existing utilities in-place.
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In this example from Georgia, there was a bridge project that affected many utilities.  
Unfortunately, only during construction  it became evident that modifying the 
horizontal bridge alignment slightly would have avoided utility impacts without 
affecting the right-of-way or the construction phase.  The affected utilities were 
relocated at a cost of $5 million, which could have been avoided.

33



Steel power pole on Catron Blvd. in Rapid City, South Dakota. The impacts to this 
pole were discussed in a meeting involving SDDOT and utility owner at 30% 
detailed design.  The power company reimbursed SDDOT for the additional cost to 
install a small “field approach,” which allowed the pole to remain in place. Black 
Hills Power and Light also felt that having a flat area to park their maintenance 
equipment (boom truck) was a bonus.
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The vertical green line, shown in the cross section view, is depicting the existing 
right of way line. The shaded area is showing the dirt removed using the typical 
grading cut section.
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The field approach was designed to be small enough so that regular road drivers 
would not mistake it for an area to pull off the road.
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SDDOT added a pipe under the field approach for drainage purposes.
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The power company reimbursed SDDOT, which provided substantial savings to the 
company at no extra cost to the DOT.
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The impact to existing electrical cabinets and cables was discovered during a 
preliminary project scoping inspection.  After some discussion, the DOT 
recommended to construct a vertical wall to avoid the utility conflict.
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The vertical wall reduced the channel cross-section, but a hydraulic analysis found 
that the cross-section would be adequate if the length of the concrete lining on the 
sloped side could be increased slightly.
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The additional cost to redesign the storm sewer was minimal compared to the cost 
to relocate the electrical facilities.
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In this example, several vaults connected by a communication duct system were 
found to be in conflict with a planned sewer trunk line.
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In this slide:

• Yellow shows the approximate footprint of a vault and communication ducts.  

• Red shows the approximate footprint of the planned 42” storm sewer trunk line 
with type “B” drop inlets. 

• Blue shows the approximate footprint of the redesigned 42” storm sewer trunk 
line with type “S” drop inlets.

Note: The three color bands are schematic and are only intended to provide an 
approximate view of the facilities involved.  For an accurate footprint depiction, it 
would be necessary to use engineering drawings.
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The storm sewer inlets were planned at the beginning and end of the trunk system, 
which interfered with the location of the vaults. Moving the inlets may have avoided 
the vaults but would have caused other problems.  The type S inlets allowed the 
inlets to remain at the same location along the trunk line as planned initially and 
avoided the conflict with the vaults and duct system.
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Cost of the redesign were minimal in comparison to the cost savings by allowing the 
duct system to remain in place.
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Utilities were identified by the South Dakota One Call ticket process in the 
immediate vicinity of a proposed signal location. The power company informed the 
DOT that there were 3 underground conduits coming from a transformer in the area 
of the proposed signal footing.  The proposed signal location was surveyed on the 
ground by the DOT, markings were reviewed in the field, and vacuum excavation 
was used to confirm the location of the utilities. 

The estimated cost to relocate the utilities was $95,000. At the same time, the town 
of Deadwood is a legalized gambling community and loss of power would have 
greatly affected the revenue generated by the casinos.  Therefore, it was of interest 
to determine whether the footing could fit with the existing utilities. The typical 
footing diameter on a signal pole is 36.”  However, at this location, this diameter 
would not fit between the 3 conduits. The recommendation was to decrease the 
footing diameter to 30” and increase the depth to equal the designed required lateral 
support. 
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This picture shows the vacuum excavation to expose the utilities.
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In the picture on the left, the third conduit is not visible. The conduit is located 
toward the front of the picture.

The 30” sonotube fit in between the existing conduits.
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The cost to redesign the signal footing were negligible. The cost for the vacuum 
excavation were only a fraction of the estimated cost to relocate the utilities.
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This slide shows key concepts to keep in mind when addressing utility conflicts.
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A number of references are available, which discuss utility accommodation and 
relocation issues (although not necessarily utility conflicts or utility conflict 
resolution matters).
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This part of Lesson 2 provides a summary of the main findings of project SHRP 2 
R15(B) “Identification of Utility Conflicts and Solutions.”
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As mentioned previously, utility conflicts are frequently blamed for unnecessary 
project delays and cost overruns.  Utility-related activities in the project 
development process involves the production and exchange of enormous amount of 
data and supporting documents, including schematics, design files, agreements, and 
certifications.  A critical component of this process is how to document and manage 
utility conflict data effectively.  Utility conflict tables, also known as utility conflict 
matrices (UCMs) or utility conflict lists, enable users to organize and track utility 
conflict data.  In practice, these tables or matrices support a wide range of related 
processes, including conflict analyses, utility agreement development, construction 
letting, as well as utility relocation scheduling, billings, and payments.  

Practices involving the use of UCMs vary widely throughout the country, not just 
among states but also within states.  There is a need to document these practices and 
develop optimized UCM concepts and techniques that can contribute to 
standardization and optimization of utility-related activities in the project 
development process.  SHRP 2 Research Project R15(B) addressed this need by 
reviewing the state-of-the-practice around the country, identifying recommendations 
for best practices, developing and testing a prototype UCM concept, and developing 
training materials and implementation guidelines.

57



The research was led by researchers at the Texas Transportation Institute (which is 
part of the Texas A&M University System) with the help of three private-sector 
firms:  Cardno TBE, Utility Mapping Services (UMS), and Ash Engineering.  
Cardno TBE and UMS are SUE providers, while Ash Engineering is a firm out of 
Tampa, Florida, which provides consulting services primarily to the utility industry.
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The project included an online survey of all 50 states to identify trends and practices 
in utility conflict management.  The survey resulted in 103 responses from 34 states.  
Of the 103 responses, 82 responses were from utility staff.  The remaining 21 
responses were from design staff.  The survey involved both state DOT headquarters 
and district level personnel.  

The research team also conducted follow-up interviews.  In total, there were 38 
interviews with representatives from 23 states.  

State DOTs provided 26 sample utility conflict tables that further illustrated current 
practices (as well as “schools of thought” as to how to structure a UCM) around the 
country.
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The research report provides a comprehensive description of the trends captured 
through the surveys, interviews, and sample data.  These slides highlight on some of 
the main trends observed.

This slide summarizes the type of utility facility data that states normally track.  
Notice the substantial drop (from 93% to about 67%) after utility owner address, 
suggesting that most state DOTs tend to capture fairly basic information about who 
owns a specific facility, but less frequently physical characteristics such as material, 
encasement, diameter, or depth of cover (although these characteristics are still 
important to most state DOTs).
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(continued).
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This slide shows trends regarding the tracking of utility conflict data.
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(continued).
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Respondents were asked to provide information about the methods they use to 
identify utility conflict locations using alignments and offsets. 

Project centerline and station is the most popular method for referencing utility 
conflicts along transportation project alignments.  Similarly, the most common 
method for referencing utility conflict offsets is with respect to the project 
centerline.  However, other offset methods mentioned were right-of-way line and 
edge of pavement (frequently, these methods are not reliable).
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Respondents were asked to provide information about the methods they use to 
identify utility conflict locations using alignments and offsets. 

Project centerline and station is the most popular method for referencing utility 
conflicts along transportation project alignments.  Similarly, the most common 
method for referencing utility conflict offsets is with respect to the project 
centerline.  However, other offset methods mentioned were right-of-way line and 
edge of pavement (frequently, these methods are not reliable).
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Project centerline and station is the most popular method for referencing utility 
conflicts along transportation project alignments.  However, respondents also 
indicated they use a variety of other longitudinal referencing methods, including 
route and mile point, control section and distance, intersection and displacement, 
route markers and displacement, and street blocks.
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Similarly, the most common method for referencing utility conflict offsets is with 
respect to the project centerline.  Other offset methods mentioned were right-of-way 
line, existing centerline, edge of pavement, and back of curb.

Individual table cell entries in the report indicate a specific combination of 
longitudinal alignment referencing system and offset referencing system.
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State DOTs use a variety of methods to track and update utility conflict locations on 
project drawings. There is a clear preference for traditional paper-based approaches 
to mark up printed drawings or maps.  Marking up CAD files is also common.  
Interestingly, more than 40 percent of respondents indicated they mark up 2-D 
portable document format (PDF) files, clearly indicating the increasing acceptance 
of the PDF file format for document editing and updating purposes.  In general, 
state DOTs only rarely use other markup methods such as GeoPDF, 3-D GeoPDF, or 
web-based viewers.
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This utility conflict matrix was provided by the Alaska DOT. Note the emphasis on 
cost items (three columns plus total), and that there are separate tables for each 
utility involved in the project.

[handout]
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This utility conflict matrix was provided by the California DOT. Note the large 
number of columns and detail provided in the utility conflict matrix.

[handout]
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This utility conflict matrix was provided by the Florida DOT. This matrix contains 8 
columns, which is a relatively small number of columns.

[handout]
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This utility conflict matrix was provided by the Georgia DOT.  This utility conflict 
matrix has 7 columns, which is also an example of a utility conflict matrix with a 
small number of columns. However, some of the columns contain multiple data 
items that other states include in separate columns.

[handout]

73



This utility conflict matrix was provided by the Michigan DOT. Note the emphasis 
on the business process and tracking of critical dates.

[handout]
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This utility conflict matrix was provided by the South Dakota DOT.  This table only 
has 6 columns. Note a link to a picture is included for each utility conflict.

[handout]
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This utility conflict matrix was provided by the Texas DOT. This utility conflict 
matrix contains a large number of data items. Note the emphasis on business 
process tracking and tracking of cost items.

[handout]
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Part of the research effort was to gather information from state DOTs about ideas 
that worked in relation to utility conflict management (in general) and utility 
conflict matrices (in particular).

Recommendations for best practices from state DOTs were grouped into three 
general categories: UCM, utility conflict management, and other.  This slide focuses 
on UCM-level recommendations.
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This slide focuses on recommendations dealing with utility conflict management 
activities.
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This slide focuses on other general recommendations for optimization of business 
practices.
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Feedback from state DOTs revealed the common use of UCMs to manage utility 
conflicts, although practices differ widely.

Two critical observations are:

• One size DOES NOT fit all

• Very different ideas about “consensus” tables.  A “consensus” table was developed 
in Florida by an interagency committee composed of utility representatives, FDOT 
representatives, and consultants.  Another “consensus” table was developed in 
California by a committee composed of California DOT representatives.  Although 
the purpose of both tables was the same (to help manage utility conflicts 
effectively), the decision making process (and the final products) were quite 
different.
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Once the information from the states was received and processed, the next step was 
to develop a prototype UCM concept.

From the information provided, it became immediately evident that UCMs were not 
simple 2-D table products (Note: 2-D in a “tabular” sense, not in a “geographic” 
sense).  To take this reality into consideration, the research team developed two 
UCM prototypes:

• Prototype 1 (Compact, standalone UCM).  This is a template in Excel that contains 
a limited number of columns (i.e., the minimum number of columns for a UCM to 
provide meaningful information).  In this case, the UCM spreadsheet is the product.

• Prototype 2 (Database-level UCM).  This is a data model for managing utility 
conflicts and prototype Access database that provides a physical representation of 
the data model.  The data model is generic and was built using industry standard 
procedures.  The data model is in ERwin Data Modeler format, and can be easily 
exported to a variety of database environments (e.g., Oracle, SQL Server).  In this 
case, the UCM is actually one of many queries or reports possible.
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This slide summarizes the steps to select the data items for the standalone UCM.  In 
essence, the process involved analyzing the sample data received; analyzing survey 
conflict and facility data; consolidating, rating, and ranking data; and identifying 
which data items to include in the UCM.

The composite list of data items resulted from ranking data items according to use 
in the sample documents, ranking data items according to the frequency reported in 
the survey, and by combining the rankings from these data sources.

The research team then chose 25 data items to include in the standalone UCM,
based on group discussions and the ranking of the data items.
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This slide shows the template  UCM as developed by the research team.

The prototype UCM includes 8 header data items and 15 main body data items. It 
also includes several drop-down lists to provide some automation to the process of 
populating the UCM.
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One of the data items in the initial version of the prototype standalone UCM was 
cost estimate.  During work sessions with a sample of states to discuss properties 
and features of the prototype UCM, it became clear that having just one field to 
capture costs was not adequate.  For example, this field would not enable an 
accurate depiction of which agency would be responsible for which costs.  It would 
also not document the process used to select a utility conflict resolution strategy.  
This realization resulted in the need to use a second table to analyze costs and other 
elements associated with each utility conflict resolution strategy.  This slide shows 
the design of the prototype sub-table developed as part of the research.
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As mentioned previously,  Prototype 2 is a data model for managing utility conflicts 
and a prototype Access database that provides a physical representation of the data 
model.  The data model is generic and was built using industry standard procedures.  
The data model is in ERwin Data Modeler format, and can be easily exported to a 
variety of database environments (e.g., Oracle, SQL Server).  In this case, the UCM 
is actually one of many queries or reports possible.
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The next step after developing the logical model was to develop a physical 
representation in Access, and then develop queries and reports to produce UCMs.

This slide summarizes the main steps for the physical implementation of the 
prototype database.
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The final outcome of this example is the utility conflict matrix report as shown here 
in report view.  Note the buttons on the right labeled “Detail”, which are 
placeholders to provide a link to cost estimate analysis sub reports.
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This slide shows sample records for the cost estimate analysis in connection with 
the first utility conflict from the previous slide.
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In response to the varying use of UCMs across the country, the research team 
developed two products:

• Prototype 1 is a compact standalone UCM in Excel format that uses 23 data items 
and can be immediately used.

• Prototype 2 is an flexible, scalable data model and database that can 
accommodate a large number of UCMs.  Depending on the level of 
implementation, involvement by IT personnel at the DOT may be necessary.

• Training materials for this course.

• Guidelines for the implementation of the prototypes and training.
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This section of the training is Lesson 3, which deals with the identification and 
management of utility conflicts.
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Purpose of Lesson 3:

• Provide an overview of utility conflict management strategies and concepts, and 
the use of the utility conflict matrix to manage utility conflicts.

The lesson concludes with a brief discussion of questions and answers.
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This slide focuses on a portion of the project development process, the utility 
coordination process, which may span the entire project development process from 
planning to post-construction.  Utility conflict resolution is a portion of the utility 
coordination process that typically occurs at the end of preliminary design and 
should complete before the begin of construction.

To function properly, the utility coordination process needs utility data input, which 
occurs at different times of the process.  Typically, as time progresses, the utility 
information becomes more detailed and precise.  Although any type of utility data 
can be collected at any time of the project development process, it is typical to 
collect QLD and QLC data during preliminary design, and QLB and QLA data 
during the detailed design phase.
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The previous slide was a generic representation of the utility coordination process.  
Different states might have different implementations of this generic model.  For 
example, this slide shows the Georgia DOT (GDOT) process, which focuses on 
conducting utility investigations systematically, conducting utility conflict analysis 
at critical points during the design phase, and resolving utility conflicts before 
projects go to letting.

In the GDOT model:

• QLD data is collected as early as possible, once a preliminary layout (or 
conceptual design) is available.

• QLB data is collected after control points and preliminary project limits are 
established, typically when the design is about 10-30% complete.

• As soon as preliminary drainage, erosion control, staging, structures, and 
construction limits are established (30-60% design), the DOT conducts the first 
utility impact analysis.

• Once the design is 60-70% complete, GDOT conducts a preliminary field plan 
review (PFPR) to determine which horizontal utility conflicts are avoidable by 
changes to the design and which locations require test holes (QLA).
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• After the preliminary field plan review is complete and QLA is collected, GDOT 
reviews the design to determine if any vertical utility conflicts can be resolved.

• When plans are 70% complete, GDOT sends plans to utilities to schedule utility 
relocations of remaining conflicts.

• At about 70-90% design, GDOT conducts a second utility impact analysis, which 
incorporates utility relocations into the design plans and resolves any new or 
remaining conflicts.

• At about 90-100% design, GDOT conducts the final field plan review, finalizes 
design, and resolves any new or remaining conflicts.

GDOT’s goal is to have all conflicts resolved  by the time the transportation project 
design is finalized.
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This slide shows the GDOT implementation of the utility coordination process in a 
different view.  Note that QLA data collection occurs concurrently with the 
preliminary field plan review (PFPR).  Similarly, utility relocations occur 
concurrently with the second utility impact analysis and with the final field plan 
review (FFPR).
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The utility process can be defined by the following main utility process activities:

• Utility investigations, including QLD, QLC, QLB, and QLA data collection.

• Utility coordination.

• Utility conflict analysis and resolution.

• Utility construction management, including construction inspections.

• Development of scopes of services, for both internal and external forces, including
the benefits of standardization.

The following slides cover each main process activity in detail.
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Utility investigations characterize subsurface and above ground utility installations 
at different quality levels. QLD (sometimes called a “records search”) and QLC are 
often performed by DOT staff, while QLB and QLA are typically performed by 
consultants.

The ASCE standard contains the following:

• Definitions

• Engineer and owner tasks

• Descriptions of actions necessary to achieve specific quality levels

• Formatting of deliverables

• Relative costs and benefits of various quality levels
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QLD utility investigations collect data from existing records or oral recollections. 
This may include the following:

• Utility owner records (marked up drawings, cable records, service records, as-
builts), GIS databases, oral histories, one call markings, field notes

• Information sources (utility owners, county clerk’s office, visual site inspections, 
one-call notification centers, public service commissions, land owners, and database 
searches)

Deliverables are composite drawing depicting QLD facilities.
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QLC utility investigations survey and plot visible utility appurtenances and make 
inferences about underground linear utility facilities that connect those 
appurtenances. QLC utility investigations may include the following activities:

• Survey using project datum and specifications (e.g., valve covers, junction boxes, 
and manhole covers)

• Correlate utility records to surveyed features

• Resolve discrepancies

Deliverables are composite drawings including QLC and QLD data.
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Positional inaccuracies in QLD data can range from several feet to several hundred 
feet. To avoid these problems, QLB utility investigations use a variety of 
noninvasive surface geophysical methods, including electromagnetic and radar 
techniques, to determine the approximate horizontal position of subsurface utilities.  
QLB utility investigations are characterized by the following:

• Mark indications of utilities on the ground surface

• Accuracy depends on geophysical method, soil conditions

• Survey markings using project datum and specifications

• No vertical positions measured

• Correlate utility records to surveyed features

• Resolve discrepancies

Deliverables are composite drawings including QLB, QLC, and QLD data.
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These images provide a few examples of QLB data collections.

• Picture 1 shows a technician using a pipe and cable locator and painting marks on 
the ground to designate the approximate horizontal position of a subsurface 
utility.

• Picture 2 shows a technician tracing the location of utility lines using a hand-held 
device.

• Picture 3 shows a technician tracing the location of utility lines.

• Picture 4 shows a technician tracing the location of utility lines.
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QLA utility investigations determine accurate horizontal and vertical utility 
locations through exposure of underground utility facilities at certain locations.  
QLA utility investigations may include the following activities:

• Test hole excavation (minimally intrusive)

• Data gathered during construction (in some cases)

• Survey exposed facilities using project datum (horizontal and vertical) and 
specifications

• Resolve discrepancies

Deliverables are composite drawings including QLA, QLB, QLC, and QLD data, 
and test hole reports, which include information about the top/bottom of utilities, 
grade, outside diameter, material, pavement thickness, soil conditions, and other.
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These images provide a few examples of QLA data collections.

• Picture 1 shows a technician using an air lance and a nondestructive vacuum 
excavator to dig a test hole to locate an underground utility line along a road in 
Las Vegas, NV. 

• Picture 2 shows a technician using an air lance to loosen soil during a project in 
Las Vegas, NV, in conjunction with a nondestructive vacuum excavation to locate 
an underground utility line.

• Picture 3 shows a technician measuring the top of the utility line from the 
surface.
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Typical symbology for utility investigation data used on project design sheets.

Notice the different line codes for QLB, QLC, and QLD data.
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Abbreviations and notes block for utility investigation data used on design sheets.
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Example of test hole report that relates to data on design sheets.  This excerpt from 
the test hole report provides information about test holes 21 and 22.

109



Example of test hole report 

[handout]
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The following slide focus on the utility coordination aspect of the utility process.
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The main activities of utility coordination are coordination and liaison with utility 
owners, consultants, designers, other stakeholders. A scope of work could include
the following:

• Coordination of utility relocations

• Notifications, meetings, and work plans

• Permits and rights of entry

• Utility agreement assemblies

• Funding and escrow agreements

• Processing of as-built information
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The following slide focuses on the utility conflict analysis and resolution aspect of 
the utility process.
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The main processes of utility conflict analysis and resolution are the following:

• Utility impact analysis

• Evaluation of alternatives (utility and project)

• Meetings, discussions with stakeholders

Utility conflict analysis and resolution uses the following tools:

• Utility layouts (plan sheets, cross sections, details)

• Utility conflict matrix

Outcomes of utility conflict analysis and resolution are constructability and traffic 
control plans; plans, schedules, and estimates; and certifications or special 
provisions for PS&E assembly documents.
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The following slide focuses on the utility construction management aspect of the 
utility process.
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The main activities of utility construction management are the following:

• Coordination of utility construction, including pre and post letting

• Inspection and verification

• Compliance with policies, e.g., utility accommodation policy, traffic control, storm
water pollution prevention plans, Occupational Safety and Health Administration, 
etc.)

• Payment request reviews

• Gathering of as-built drawings
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Important milestones of utility conflicts can be tracked by events that have 
timestamps.  Which events are critical depends on the business process of the DOT. 
The following is a list of critical utility conflict events:

• Utility conflict created

• Utility owner informed of utility conflict

• Utility conflict resolution strategy selected

• Notice to proceed with utility relocation

• Utility relocation start

• Utility relocation end

• Utility conflict resolved

The database created for the management of utility conflicts contains a much larger 
number of utility conflict events.
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The following slides provide two examples of states that use a UCM approach to 
manage utility conflicts.
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Sample application 1 uses information from a project provided by the Georgia DOT.  
Relevant project information includes the following:

• Project location: Roswell Road Project, Georgia, NW of Atlanta, Cobb County

• Project scope: Widening of SR 120/Roswell Road from SR 120 ALT to Bridgegate 
Drive

• Project length: 1.8 miles

• Number of utility owners: 13

• Length of underground utilities: 135,000 linear feet 
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Plan view of the project.

Zoom into the area outlined by the red rectangle.

Zoom-in view of the project plans.

A 30" water line crosses an 18" drainage line.

At the crossing of the two lines could be a utility conflict.
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Project cross section. B5-B12 indicates the location of catch basins along the 
highway facility.

Zoom into the area outlined by the red rectangle.

Zoom-in view of the project cross section.

The question is, how deep is the water pipe?

• If it is located above the drainage line, there is no conflict.

• If it crosses the drainage line, there is a utility conflict.

• If it is located below the drainage line, there is no conflict.
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A test hole at this location provides information about the depth of the water pipe.

Zoom-in view of the test hole report record.

The depth at the top of the pipe is 6.15 feet.

This places the water pipe at a depth where the drainage is located, the water pipe is 
a utility conflict.
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Fill out the first record of the utility conflict matrix with as much information as 
possible.

What happened to the conflict: This conflict is currently under review and no 
decision has been made by the Georgia DOT.
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Zoom into the area outlined by the red rectangle.

Zoom-in view of the project cross section.

A 45-foot pole is located within the proposed right-of-way.
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Project cross section. The pole is located within the sidewalk of the proposed 
highway.

Resolve the utility conflict by moving the pole to the edge of the right-of-way.  
Because of the grade, the pole must be upgraded to a 55-foot pole.
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Fill out the first record of the utility conflict matrix with as much information as 
possible.

What happened to the conflict: This conflict is currently under review and no 
decision has been made by the Georgia DOT.
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Zoom into the area outlined by the red rectangle.

Zoom-in view of the project plan view.

A 12-inch water line overlaps the 5-foot sidewalk.  This could be a utility conflict.

127



Project cross section.

Zoom into the area outlined by the red rectangle.

Zoom-in view of the project cross section.

The question is, how deep is the water pipe?

• If it is located below the sidewalk, there is no conflict.

• If it located to close or above the sidewalk, there is a utility conflict.

A test hole at this location provides information about the depth of the water pipe.

Zoom-in view of the test hole report record.

The depth at the top of the pipe is 4.21 feet.

This places the water pipe at a depth where the sidewalk is located.  The water pipe 
is a utility conflict.
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Fill out the first record of the utility conflict matrix with as much information as 
possible.

What happened to the conflict: The sidewalk design was modified to avoid the 
conflict.
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Final view of the utility conflict matrix.

An explanation of the button “Detail” in the column “Cost Analysis” follows.
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There are often many ways to resolve a utility conflict.  These alternatives can be 
analyzed in a subsheet that can be accessed by clicking on the “Detail” button.

The subsheet allows an analysis of costs and feasibility of different alternatives to 
resolve a utility conflict.  Depending on the amount of information this analysis 
could be simple or extremely detailed.

The following slide shows a sample subreport for a utility conflict.
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The header of the subsheet provides information about the utility conflict.  The main 
table provides information about four alternatives to resolve the utility conflict.  For 
each alternative, the table shows a description, advantages and disadvantages, 
engineering and direct cost to the utility company, engineering and direct cost to the 
DOT, a total of both utility and DOT costs, an indicator if the alternative is feasible, 
and an indicator about which alternative was selected.

Note that this subtable includes project phase information in the header (e.g., 60%). 
This structure makes it easy to use the table and update the analysis at several stages 
of the project development process.
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A utility conflict matrix can be used in several different ways, including the 
following:

• As a tool to provide management reports during project development.

• To provide utility information for highway project bidders included in letting 
documents. This can either be in form of certification of known utility facilities 
within project limits, or as special provision for utility relocations.

• As a management tool during construction.

• To develop cost savings reports after construction.
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Plan view of the project.

Zoom into the area outlined by the red rectangle.

Zoom-in view of the project plans.

A power pole is within the right-of-way.
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Fill out the first record of the utility conflict matrix with as much information as 
possible.

Either the pole has to move or the design of the retaining wall has to be modified.
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Plan view of the project.

Zoom into the area outlined by the red rectangle.

Zoom-in view of the project plans.

A power pole is within the right-of-way.
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Fill out the second record of the utility conflict matrix with as much information as 
possible.

The pole can be protected in place and does not need to move.
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Plan view of the project.

Zoom into the area outlined by the red rectangle.

Zoom-in view of the project plans.

An overhead electric line crosses the right-of-way line and could be in conflict.
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Fill out the third record of the utility conflict matrix with as much information as 
possible.

The electric line must be relocated.
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Plan view of the project.

Zoom into the area outlined by the red rectangle.

Zoom-in view of the project plans.

An underground vault is within the right-of-way line.  This could be a utility 
conflict.
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Fill out the fourth record of the utility conflict matrix with as much information as 
possible.

The vault may have to move or could be protected in place.

Note:  These slides do not include an example of the cost estimate analysis.  The 
slides (with different data) would be very similar to those used for the cost estimate 
analysis in connection with the Georgia DOT example.
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In summary utility conflict management involves the following activities:

• Gather available info

• Identify potential utility conflicts

• Prepare utility conflict matrix

• Evaluate alternatives (both utility and project)

• Conduct utility impact analysis

• Coordinate with stakeholders

Keep also in mind that

• It is an iterative process (pending design progression)

• The goal is to minimize unnecessary utility relocations
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This section of the training is Lesson 4, which provides a hand-on experience to 
identify utility conflicts and store utility conflict information in a utility conflict 
matrix.
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Purpose of Lesson 4: 

• Provide a hands-on exercise for individuals or small groups that focuses on the 
identification of utility conflicts on plan sheets.
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These plan sheets are from a project northwest of Atlanta, Georgia.  The Georgia 
DOT used SUE on the project and received several data sheets with QLA 
information.
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Break into groups of 4 to 5.  Each group should receive one set of plans 
corresponding to one of the quadrants of the entire project.

The exercise has three parts.

Part A: The purpose of Part A is to identify all potential conflicts using QLB data.

Fill out the utility conflict matrix up to the column that identifies the type of utility 
investigation needed.

For each conflict, determine whether there is a need for QLA data.

At the conclusion of Part A, provide each group with the “solution” plan sheet that 
shows all the conflicts identified for the project.
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Part B: The purpose of Part B is to evaluate conflicts using QLA test hole data 
sheets.  For this part, hand out a copy of the test hole reports to each group.

Part C: The purpose of Part C is to analyze resolution strategies for one or more 
utility conflicts (realistically, the time available is enough for one or two utility 
conflicts).  The analysis should also include developing a cost analysis for the 
alternatives considered.  Each group should come up with their own set of 
alternatives on how to resolve the conflict.

After completing Part C, ask one or more groups to give a short presentation 
describing their results.  Hint: To encourage participation in the exercise, tell the 
audience (before starting Part A) that one or two groups might be selected at random 
to present their results at the completion of Part C.
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Test hole report for test holes 1 through 9.
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Test hole report for test holes 1 through 9.
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Test hole report for test holes 10 through 18.
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Test hole report for test holes 19 through 26.
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Test hole report for test holes 27 through 37.

166



167



63 utility conflicts in this one plan sheet alone.

According to Georgia DOT officials, the anticipated utility impact cost was 
approximately $415K (as designed).
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This is the profile of the drainage feature crossing the project at station 37+89.  The 
hexagons indicate three catch basin structures.

The slide shows five utility conflicts of buried utility lines, including utility conflict 
C6 is a water line that crosses the drainage structure between catch basin B12 and 
B16.
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This is cross section of the drainage features between stations 38+96 and 40+19 on 
the left, and drainage features between stations 35+50 and 37+88 on the right.  The 
octagons indicate catch basin structures.

The cross sections show four utility conflicts on the left and utility conflict C3 on 
the right, which is a water line that crosses the drainage structure between catch 
basin B15 and B16.
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This section of the training is Lesson 5, which provides an overview of the database 
product and use to manage utility conflicts.
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Purpose of Lesson 5:

• Provide an overview of the data model structure and capabilities, how to use the 
database to manage utility conflicts, and provide a review of the access database 
including examples of data entry and queries.
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The data model was based on 26 sample utility conflict matrices from around the 
nation. As mentioned previously, Prototype 2 (Database-level UCM) is a prototype 
Access database that represents a physical representation of the formal data model 
for the management of utility conflicts.  The data model is generic and can be 
exported to a variety of database environments (e.g., Oracle, SQL Server).  In this 
case, the UCM is actually one of many queries or reports possible.
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This conceptual model shows groups of data entities (or subject areas). For 
example, “Project” includes a series of tables related to project data, and “User” 
includes a series of tables related to system user data.  

Some of these subject areas could be considered placeholders for existing systems.  
For example, “Project” could be a placeholder for a DOT system that manages 
project data.  Prototype 2 focuses on three subject areas that are often not managed 
by existing DOT information systems: “Utility Facility,” “Utility Conflict,” and 
“Document.”

Note that there are different relationships between subject areas. Some subject areas 
only provide data, for example “Project” to “Utility Conflict,” while other subject 
areas provide and receive data, for example “Project” to “User.”
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The data model covers six subject areas:  

• Utility conflict

• Utility facility

• Utility agreement 

• DOT project

• Document

• System user

It includes 478 attributes grouped into 111 entities.  The logical data model is 
normalized.

This slide shows a view of the logical data model and a highlighted view of the 
utility conflict area.
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This slide shows a zoomed-in view of the utility conflict area, as well as a 
highlighted view of the main entity (Utility Conflict).
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This slides shows a zoomed-in view of the Utility Conflict entity.
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This is a view of the utility conflict subject area of the data model. Notice the 
relationships between anchor and lookup tables, the linking table, and related tables.
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The purpose of this part of lesson 5 is to demonstrate the use of the data model for 
implementing a utility conflict matrix.
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These are the steps to implement the UCM in the data model:

• Review end product requirements, i.e., understand and review the structure of the 
UCM and other related products.

• Develop and test queries.

• Develop and test reports.

• Develop and test data entry forms.  Note that this activity was not included in the 
scope of work of SHRP 2 R15(B).

• Enter and manage data in the database environment.
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Step 1 involves identifying the requirements of the final report.  For example, this 
slide shows template UCM developed as part of the research. The prototype UCM 
includes 8 header data items and 15 main body data items.
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This is an example of a record in the UCM.
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This is an example of the prototype utility conflict resolution alternative sheet 
developed as part of the research.  This sheet would also be part of the identification 
of the end product requirements.

The header information in this sheet is the same as that for a specific record on the 
main utility conflict matrix. In principle, there could be one analysis sheet for each 
record.  Note that the header box has a field for the project phase. This field allows a 
DOT to produce additional sheets for each conflict as the project progresses and 
track the changes of the cost estimates over time.

The following steps show how the data is entered into the database and what queries 
are needed to develop database reports similar to this and the previous screenshot.
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Step 2 involves developing queries to generate the UCM report. Keep in mind that 
generating queries, particularly in the case of reports that need to be created 
frequently, is a one-time effort: Once the queries are developed, reports can be 
created for each project once the project data is entered into the database.

For example, for the UCM displayed in the previous slides, it is necessary to 
develop the following queries:

• Create estimated completion date query

• Create multiple utility conflict status query

• Retrieve utility conflict status

• Retrieve plan document sheet number

• Create total estimate amount query

• Create estimates crosstab query

• Create alternative analysis sample query

• Create main query
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Step 3 involves generating reports based on the queries described previously.
Generating the report layout is a one-time effort.  Once the layout is developed, 
reports can be created for each project once the project data is entered into the 
database.
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This slide shows the database report that replicates the prototype UCM.
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This slide shows the database report that replicates the cost estimate analysis 
subsheet.
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This utility conflict matrix was provided by the Alaska DOT. Note the emphasis on 
cost items (three columns plus total), and that there are separate tables for each 
utility involved in the project.

[handout]
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This slide lists the main steps used to replicate the UCM provided by the Alaska 
DOT.
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This is the database report that replicates the UCM provided by the Alaska DOT.
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This utility conflict matrix was provided by the California DOT. Note the large 
number of columns and detail provided in the utility conflict matrix.

[handout]
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This slide lists the main steps used to replicate the UCM provided by the California 
DOT.
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This is the database report that replicates the UCM provided by the California DOT.
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This utility conflict matrix was provided by the Georgia DOT.  This utility conflict 
matrix has 7 columns, which is also an example of a utility conflict matrix with a 
small number of columns. However, some of the columns contain multiple data 
items that other states include in separate columns.

[handout]
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This slide lists the main steps used to replicate the UCM provided by the Georgia 
DOT.
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This is the database report that replicates the UCM provided by the Georgia DOT.
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One of the advantages of using a database approach for the management of utility 
conflicts is that it is possible to generate a wide range of reports.  This slide shows a 
sample of additional reports that are possible with the prototype database design 
developed during the research.
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[Refer to guideline for Access database demonstration]
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The database structure is flexible and can accommodate all 26 state examples plus 
the prototype UCM version developed during the research.  The database can be 
adapted to a state DOT’s business process by choosing which portions of the 
database to implement.  The database is scalable, and expansion is straightforward
by adding records as needed to lookup tables.  The database can also be linked to 
existing DOT data systems to avoid data redundancy. 
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This section of the training is Lesson 6, which is intended to wrap-up the training 
session. 
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