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Third Party Disclaimer 
This Project Management Oversight Contractor (PMOC) report and all supporting reports and back up 
materials contain the findings, conclusions, professional opinions and recommendations stemming from a 
risk-informed evaluation and assessment, prepared solely for the Federal Transit Administration (FTA). 
This report should not be relied upon by any party, except FTA or the project Sponsor, in accordance with 
the purposes of the evaluation and assessment as described below. For projects funded through FTA’s 
Major Capital Investment (New Starts) program, FTA and its PMOCs use a risk-informed process to review 
and reflect upon a Sponsor’s scope, schedule, and cost, and to analyze the Sponsor’s project development 
and management. This process is iterative in nature. The results represent a “snapshot in time” for a 
particular project under the conditions known at that point. The evaluation or assessment and related 
results may subsequently change due to new information, changes in circumstances, additional project 
development; specific measures a Sponsor may take to mitigate risks, Sponsor’s selection of strategies for 
project execution, etc.
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EXECUTIVE SUMMARY 
This is the Risk Assessment Report in accordance with FTA OP 40c_Risk and Contingency 
Review for the Durham Orange Light Rail Transit Project (D-O LRT). The Project Managemet 
Oversight Contractor (PMOC) and the Project Sponsor, GoTriangle (GoT), held a series of joint 
meetings and Pre-Risk Workshop reviews in August, September, and October 2018 leading to the 
Risk Workshop conducted during the week of November 25, 2018 to further understand the D-O 
LRT Management Capacity and Capability,  the basis of the Project Scope, Project Schedule and 
associated constraints, Project Costs and the project Risks with associated mitigation measures.  
The sponsor project team provided clarifications on various issues during the workshop.  

PMOC Reviews 
FTA Oversight Procedures (OPs) assigned to the PMOC for the purpose of the Risk Review 
include:   

• OP 21 – Management Capacity and Capability Review 
• OP 32C – Project Scope Review 
• OP 33 – Capital Cost Estimate Review 
• OP 34 – Project Schedule Review 
• OP 40c – Risk and Contingency Review 

The detailed findings and recommendations related to the Risk and Contingency review are 
provided in this document. Summaries of the separate report for the Management Capacity, Scope, 
Cost, and Schedule reviews are included here.  

Project Description 
The D-O LRT Project will implement light rail transit service covering approximately 17.81 miles 
between the University of North Carolina (UNC) Hospitals in Chapel Hill and North Carolina 
Central University (NCCU) in Durham, North Carolina, with new dual light rail tracks: 12.84 
miles at-grade and 4.89 miles on elevated structure and 0.08 miles underground cut & cover.  The 
Project includes a total of nineteen (19) stations: sixteen (16) at-grade and three (3) elevated.  The 
light rail system will operate at 10-minute peak headways and 20-minute headways during off-
peak hours and weekends.  End-to-end travel time is estimated to be approximately 44 to 46 
minutes.  The double-track alignment would operate primarily at-grade in a dedicated right-of-
way parallel with existing roadways, but with elevated sections throughout, due to local 
topography, avoidance of potential traffic conflicts by grade separating, or mitigation of impacts 
to environmental features as required. 

 Management Capacity and Capability, Scope, Cost, Schedule Review Summary 
A separately-provided report on the status of the Project’s management capacity and capability, 
scope, cost and schedule is available; those reports provide essential information upon which the 
analysis of risk as presented in this report is based.  A summary of the findings of those reports is 
provided in the body of this report. 
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Risk Review Synthesis of findings and conclusions 
The PMOC reviewed the D-O LRT Project scope, schedule, cost estimate, risk register and 
supporting documentation in accordance with FTA OP 40c with a focus on the elements of 
uncertainty and risks associated with GoT’s project implementation. 
The PMOC participated in a joint FTA/PMOC/GoT Risk Workshop for the D-O LRT Project in 
November 2018 and reviewed the updated D-O LRT Risk Register (January 2019).  The PMOC 
found that GoT has been diligent in its efforts to track and update the risk register through their 
internal risk management processes.  During the GoT Risk Workshop, key project risks were 
reviewed and amended as appropriate.  Significant requirements risks include resolution of railroad 
agreements in Durham, higher right-of-way (ROW) condemnation rate, increased third-party 
scope demands, and construction concerns including unexpected soil contamination.  PMOC notes 
that staffing capacity for ROW and third-party coordination may be low. 
Importantly, the cost, schedule, and risk analyses in this report assume that no major delays occur 
in FTA or other approvals for D-O LRT funding (e.g. LONP, FFGA, or local funding) that would 
materially impact the construction progress.  Such scenarios are beyond the scope of the risk 
modeling in this report and would be cause for re-evaluation once these types of delays are 
quantifiable. 
The PMOC created a risk schedule by adjusting D-O LRT’s schedule for mechanical consistency 
and ranging the project durations according to risk.  Then, the PMOC used a Monte Carlo approach 
for analysis of the data, to develop a histogram that simulates a probability distribution curve for 
the D-O LRT project. 
The PMOC risk analysis indicates: 

• A p50 likelihood RSD of January 12, 2028; 
• A p65 likelihood RSD of January 20, 2028; and 
• A p80 likelihood RSD of January 31, 2028. 

GoT’s internal schedule risk modeling found the following projected RSD dates: 

• A p50 likelihood RSD of April 24, 2028; 
• A p65 likelihood RSD of May 4, 2028; and 
• A p80 likelihood RSD of May 31, 2028. 

GoT’s current RSD is forecast at June 29, 2028, comfortably exceeding both the PMOC’s and 
GoT’s schedule risk model. 
The net PMOC cost estimate adjustments total a Base Year add of $112.1 million (YOE $128.8 
million); inflation adjustments add a total YOE $47.8 million to the unadjusted estimate. These 
adjustments yield a stripped, PMOC-adjusted estimate of Base Year $1,805 million (YOE $2,108 
million) excluding finance charges. 
The PMOC developed a top-down cost risk model, typical for FTA-funded projects.  The project 
was modeled based on the following general levels of completion per Standard Cost Category 
(SCC).  See Scope Review Report provided via separate document for further detail. 

• SCC 10 [Guideway and Track Elements] – 60% design (Pettigrew changes to 
remove shared crossings at conceptual level only); 
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• SCC 20 [Stations, Stops, Terminals] - 60% design; 
• SCC 30 [Support Facilities, Yards, Shops] - 60% design, (some value engineering 

inclusions less designed); 
• SCC 40 [Site Work and Special Conditions] – 50% design; 
• SCC 50 [Systems] - 60% design; 
• SCC 60 [Right-of-way, Land, Existing Improvements] – 60%; 
• SCC 70 [Vehicles] – Draft specification development ; and 
• SCC 80 [Professional Services] – well-defined. 

Based upon the above, the risk model factors were set for a project at the 60% design level.  A 
Design risk factor of 0.10 was added to SCCs 10-50 to account for risk associated with the lesser 
degree of design for the Pettigrew changes. 
Considering the PMOC estimate adjustments described above, the PMOC found the D-O LRT 
base estimate to be credible.  In addition, the increased PMOC estimate adjustment for increased 
North Carolina Railroad (NCRR) lease cost is considered conservative.  Accordingly, a risk model 
adjustment was made to SCC 60.01 [Purchase or Lease of Real Estate] – Decrease Market risk by 
0.27. 
The risk model results depicted in Table 1 indicate a p50 value for the D-O LRT Project is $2.578 
billion (YOE), excluding finance charges, compared to GoT’s current SCC estimate of $2.341 
billion at the p23 level.  As such, it is the PMOC’s opinion that GoT’s current D-O LRT Project 
budget is about $237 million below the modeled p50 value due to estimate calculations, inflation 
adjustments and increased contingency values.  

Table 1 - Cost Risk Model Results 

 



 

Risk Review Report_Final Draft 
D-O LRT Project _February 2019 iv  

Risk Review Recommendations 
The PMOC recommends: 
1. PMOC Recommendation 1: GoT should carefully develop plans to resolve and diligently track 

progress of right of way and third-party agreements, in conjunction with prudently evaluating 
the capacity of currently-planned staff to expedite resolution of these work items. 

2. PMOC Recommendation 2:  GoT should continue the process of risk identification and 
mitigation. Especially important are the project requirements risks noted above that should be 
resolved prior to grant funding. 

3. PMOC Recommendation 3: It is recommended that GoT maintain its currently forecast RSD 
of June 29, 2028 for the D-O LRT for its planning purposes. 

4. PMOC Recommendation 4: While some accommodation is made in the schedule risk model 
for minimal funding delay, GoT should remain aware that significant funding delays could 
have a material impact on its current schedule, and if such delays occur, or are forecast to 
occur, GoT’s base schedule and estimate should be adjusted and the risk analyses should be 
re-run. 

5. PMOC Recommendation 5: The master project schedule for the D-O LRT is adequate for this 
level of design, however, the level of detail and logic in the schedule needs to be expanded. 

6. PMOC Recommendation 6: GoT should consider increasing the D-O LRT Project budget to 
$2.578 billion to ensure adequate contingency exists to protect the project at the p50 level for 
the finalization of design and to account for market and project complexity factors. 

7. PMOC Recommendation 7: GoT should continue considering its Secondary Mitigation items 
for the D-O LRT Project and determine whether any such items are appropriate for inclusion 
as deductive alternates for bidding purposes.  This action will potentially preserve these 
protections post-bid. 

8. PMOC Recommendation 8:  GoT should increase its planned frequency of risk assessments to 
no less frequent than quarterly during the post-bid period to provide more frequent information 
regarding the cost and schedule risk exposure for the project. 

9. PMOC Recommendation 9:  GoT should develop a standard set of risk-related reports that 
summarizes the risk health of the project, especially for consumption of administrative levels 
above the project team and the FTA. 
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INTRODUCTION 
In April 2018, the FTA assigned PMO Partnership JV, LLC (PMOP JV) as PMOC to the Durham-
Orange Light Rail Transit (D-O LRT) Project.  In Q2 2018, PMOP JV was issued work orders by 
the FTA to conduct the following Project reviews in preparation for application for a Full Funding 
Grant Agreement (FFGA) for the D-O LRT Project: 

• OP 21 – Management Capacity and Capability Review,   
• OP 32C – Project Scope Review,  
• OP 33 – Capital Cost Estimate Review, 
• OP 34 – Project Schedule Review, and  
• OP 40c – Risk and Contingency (OP40c) Review (Full)  

In August, September and October of 2018, the PMOC and the Project Sponsor (the Research 
Triangle Regional Public Transportation Authority known as GoTriangle) held a series of 
workshops, meetings, and teleconferences to discuss the management capacity and capability 
(MCC), scope, schedule and cost (SSC) issues. This report represents the PMOC’s assessment of 
the current risk status of the report.  In addition, summaries of the separately-delivered MCC, scope 
cost, and schedule reports are included for context. 

1.1 Project Sponsor (GoTriangle) 
The 1989 session of the North Carolina General Assembly enabled the creation of the Research 
Triangle Regional Public Transportation Authority (now known as GoTriangle, or GoT) as a 
regional public transportation authority serving Durham, Orange, and Wake counties. The new 
unit of local government was chartered by the North Carolina Secretary of State on December 1, 
1989. 
The transit agency was created to plan, finance, organize, and operate a public transportation 
system for the Research Triangle area.  GoTriangle (GoT) currently provides regional bus service 
to the “Research Triangle Region” of North Carolina in Wake, Durham, and Orange counties. 
GoT is governed by a thirteen-member Board of Trustees.  Ten (10) members are appointed by 
the region's principal municipalities and counties. The North Carolina Secretary of Transportation 
appoints three (3) ex office nonvoting members.  

1.2 Project Description  
The D-O LRT Project will implement light rail transit service, covering approximately 17.81 miles 
between University of North Carolina (UNC) Hospitals in Chapel Hill and North Carolina Central 
University (NCCU) in Durham, North Carolina, with new, dual light rail tracks: 12.84 miles at-
grade and 4.89 miles on elevated structure and 0.08 miles of underground cut & cover. The Project 
includes a total of eighteen (18) stations: sixteen (16) at-grade and two (2) elevated. The light rail 
system will operate at 10-minute peak headways and 20-minute headways during off-peak hours 
and weekends.  End-to-end travel time is estimated to be approximately 44 to 46 minutes.  The 
double-tracked alignment would operate primarily at-grade in a dedicated right-of-way parallel 
with existing roadways, but with elevated sections throughout, due to local topography, avoidance 

https://en.wikipedia.org/wiki/North_Carolina_General_Assembly
https://en.wikipedia.org/wiki/Research_Triangle
https://en.wikipedia.org/wiki/North_Carolina
https://en.wikipedia.org/wiki/Wake_County,_North_Carolina
https://en.wikipedia.org/wiki/Durham_County,_North_Carolina
https://en.wikipedia.org/wiki/Orange_County,_North_Carolina
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of potential traffic conflicts by grade separating, or mitigation of impacts to environmental features 
as required. A Project Map of the D-O LRT Project is shown in                                         Figure 1.  
                                        Figure 1 - D-O LRT Project Alignment 

 

1.3 Project Status  
Since receiving approval from the FTA to enter the New Starts (NS) Engineering Phase on July 
28, 2017, the D-O LRT Project has undergone modifications that deviate from the Project 
definition as approved under the Project’s currently active Record of Decision (ROD). The 
Project Team is currently working with the FTA on a National Environmental Policy Act 
(NEPA) supplemental Environmental Assessment (EA) based on the deviations, and is expected 
to publish an Amended ROD.  The project design was further modified subsequent to publication 
of the supplemental EA on October 29, 2018.  Any design changes must be evaluated pursuant to 
NEPA.  Once the NEPA process is complete, FTA will revise its NEPA findings as 
appropriate.  Therefore, the NEPA process may result in additional mitigation that would not 
have been evaluated by this report. 

 

The D-O LRT Project (the Project) currently has six (6) professional services contracts and is 
moving from the 50% to the 90% Design Stage. The Project Team has submitted a Post-50% 
Design Package and has updated the baseline cost estimate (BCE) and the Integrated Program 
Master Schedule (IPMS) based on changes from the 50% Design Package and the latest 
contracting strategy.  GoT has decided to issue five (5) major construction contracts instead of 
nine (9) as previously planned.  
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The Project real estate efforts are currently focused on rezoning and annexing the land where the 
Rail Operation and Maintenance Facility (ROMF) will be located and the property donated for in-
kind contribution.  The third-party agreement efforts are focused on approximately thirteen (13) 
agreements required prior to submittal of the FFGA application in March 2019.  

The Safety and Security and Fire Life Safety Review Committees have been formed and are 
meeting regularly. 

1.4 Project Budget 
The Project Budget depicted in Table 2 reflects the GoT October 1, 2018 BCE in year-of-
expenditure (YOE) dollars by FTA’s Standard Cost Categories (SCCs). The Budget Balance is 
current up to December 31, 2018.  

Table 2 - Budget and Expenditures by FTA SCC 
As of December 31, 2018 

 
*Rounded to the nearest $1,000 

1.5 Project Schedule  
Table 3 reflects the current GoT Project Milestone Schedule up to execution of the FFGA. 

Table 3 - Project Milestone Schedule 

FFGA Milestone Date 

Entry to Engineering - Commence 50% Design July 28, 2017 

Complete Initial Request for Federal Funding Recommendation September 29, 2017 

FFGA Application March 2019 

Execution of the FFGA September 2019 

Design Completion Date 

50% Design Complete March 2018 
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Post 50% Design Complete September 2018 

90% Design Complete June 2019 

The Project master schedule provides a plan from the Engineering Phase to Revenue Service and 
undergoes progressive development with enough detail and interfaces to manage progress, forecast 
outcomes, and inform programmatic decisions and implications regarding time, budget and risks. 

1.6 PMOC Reviews 
FTA Oversight Procedures (OPs) assigned to the PMOC for the purpose of the Risk Review 
include:   

• Separately-delivered review reports include: 
o OP 21 – Management Capacity and Capability Review,   
o OP 32C – Project Scope Review,  
o OP 33 – Capital Cost Estimate Review, and 
o OP 34 – Project Schedule Review. 

• This report contains the corresponding review for: 
o OP 40c – Risk and Contingency (OP40c) Review (Full). 

1.7 PMOC Risk Review Team 
The PMOC Risk Review Team is presented in Appendix F. 
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2 MANAGEMENT CAPACITY AND CAPABILITY, SCOPE, 
SCHEDULE, AND COST REVIEW SUMMARY 

2.1 Management Capacity and Capability (MCC) Review Summary 
MCC Summary, Observations and Opinions 

Overall, GoT demonstrates the Management Capacity and Capability to implement the Project if 
the key recommendations are successfully implemented in a timely fashion prior to receipt of an 
FFGA.  

The D-O LRT Team has an effective organizational structure comprised of a core team of GoT 
Management, Engineering, Finance and Administrative Staff.  This team is supplemented by a 
professional consulting staff for Project Management support, General Engineering and Design 
and Construction Management Services.  Overall, the D-O LRT Team has the necessary 
qualifications to carry out the Project based on review of resumes, interviews and interaction with 
key staff to date.  

In September 2018, the Project Director resigned.  An interim Project Director is in place until a 
new Project Director is hired.  As of January 2019, the interim Project Director has demonstrated 
the ability to be effective during the current engineering phase of the Project.   GoT will hire 
additional staff during key phases of the Project and, most notably, for Procurement, Real-estate, 
Financial Controls and administrative support.  The D-O LRT Team has demonstrated their ability 
to effectively engage and coordinate with third party stakeholders. 
MCC Recommendations  

1. GoT should evaluate implementing an active partnering strategy to build and sustain a more 
effective working relationship among key Project stakeholders where warranted. 

2. GoT should develop succession plans to address the risk of losing key staff members to a very 
competitive construction market without the loss of program management continuity. 

3. GoT should hire a Project Director as soon as possible and prior to receipt of an FFGA Award. 
4. GoT should develop greater capability and experience in the procurement specialist position 

for FTA funded major transit construction projects at least 30 days prior to issuance of the bids.  
5. Based on the comparison of staffing positions during peak staffing periods, the D-O LRT 

Project Team should undergo the following efforts prior to application and receipt of an FFGA:  
• Evaluate adding additional Procurement support prior to issuance of the bids. 
• Evaluate adding additional real estate support and/or increase commitment from existing 

staff to achieve at least double the current estimated commitment.  
• Evaluate the need for more budget and finance staffing during the Construction Phase for 

reporting and invoicing purposes.  
• Clarify the roles of the contract administrators and if they will also support procurement, 

real estate, and budget and finance functions.  
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6. The D-O LRT Team should update their plans (e.g. PMP, PDPP) to summarize how they will 
maintain project property leased, rented and purchased under the contract (e.g. computers, 
copy machines, etc.). 

7. Chapter 15 of the PMP should be updated to more fully describe how Americans with 
Disabilities Act (ADA) requirements will be documented, monitored and checked during 
design, construction and inspection. 

2.2 Scope Review Summary 
Scope Summary Observations and Opinions 

With the exception of the downtown Durham Area and pending design updates, overall the Project 
Scope is well defined including the civil, structural, track work, systems, electrical, mechanical 
and site work elements.  Overall geotechnical investigations are completed and are summarized in 
the Post 50% design documentation. The design, construction and systems interfaces are well 
defined within each design contract package Work descriptions are included in the Technical 
Specifications. Value Engineering and Constructability reviews and a Market Analysis were 
conducted which resulted in changes in designs and the design packaging. Major and critical work 
details and designs are developed for the Guideway and Track, Stations, Operations and 
Maintenance Facility, and Systems elements.   
As part of negotiations with the NCRR and NS Railroad, GoT will grade separate the alignment 
in the downtown Durham area long Pettigrew Street within the Railroad’s corridor. This will 
consist of tunneling under Blackwell and Mangum Streets and an underground station and 
overpass bridges over Dillard and Fayetteville Streets and an aerial station. The designs are 
conceptual as of this Risk review As a result additional investigations will be needed in the 
downtown Durham area along Pettigrew including interface designs with the railroad, additional 
value engineering and constructability reviews and critical work details especially any necessary 
tunneling systems and the underground station which will be the unique within the alignment.  
 
The Real Estate Management Plan (RAMP) is complete and consistent with the phase of the 
Project.  Site surveys are developed sufficiently for the current design phase.  The real estate 
information and survey information is fully coordinated with the relevant drawings. Draft vehicle 
technical specifications have been developed for which general vehicles descriptions, fleet size, 
functionalities, and performance requirements are defined.  The Light Rail Vehicle design will be 
an industry standard design.  
 
Scope Recommendations  

1. The D-O LRT Team should include in the contract documents detailed instructions for how to 
bid to the single standard specification and include a master table of contents for referencing 
within each bid package.  

2. The D-O LRT Team should develop the draft sections of the Procurement and Contracting 
Requirements as well as the General Conditions sections prior to submitting the application 
for an FFGA.  
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3. D-O LRT to provide sample Maintenance of Traffic (MOT) Plans for Shannon Rd. Underpass, 
MLK Crossing, and Duke University Segmental Bridge Construction prior to submittal of the 
FFGA application.  

4. The D-O LRT Team should identify the potential locations of contaminated soil areas in the 
plans and technical documents prior to the application for the FFGA. 

5. GoT should evaluate the need to conduct a full or refresh of the Value Engineering and 
Constructability Review in light of the recent design changes in the downtown Durham area 
regarding grade separation prior to submission of the 90% design plans.  

 

2.3 Cost Review Summary 
Cost Summary Observations and Opinions 

The cost estimating methods and processes are in line with proven professional quantity surveying 
and cost estimating practices. The cost estimate is formatted differently than the current set of 
plans due to the repackaging of the contracts.  There are variances between the cost estimate and 
schedule for Private Utilities and Line Civil East Packages.  The PMOC is of the opinion the cost 
escalation of 3.1% used by the D-O should be increased to 3.6% to be in line with the National 
Highway Construction Cost Index.  Overall the PMOC is of the opinion the estimate is 
mechanically correct and the SCC workbook appears to be in good order and estimating backups 
are well organized and detailed.  

In addition, the following increases in costs are recommended based on review of the 
baseline cost estimate of October 1, 2018: 

• Increase in indirect cost of Base Year (BY) $13.6 million, 
• Increase in real estate relocation related costs of BY $5 million, 
• Increase in real estate cost related to lease fees of BY $26 million, 
• Increase in cost due to Durham downtown Pettigrew St. due to grade separation of 

BY $87.48 million plus $20 million reduction due to removal of pedestrian bridge 
(net increase of $67.5 million), and 

• Increase in cost due to inflation by $47.8M YOE$. 

These changes are reflected in the Risk Review Report.  

 

Cost Recommendations  

1. The D-O LRT Team should reconcile the SCC Workbook with the Basis of Schedule, and the 
year of expenditure (YOE) dollars may need to be adjusted accordingly. 

2. The D-O LRT Team should revisit the labor hourly rates for ironworkers and pipefitters and 
adjust as warranted, especially for the Rail Operation and Maintenance Facility (ROMF) work.  

3. The D-O LRT Team should re-evaluate the durations for calculating Project Management costs 
and adjust amounts accordingly. 
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4. The D-O LRT Team should re-evaluate the mobilization and equipment cost based on the 
Project constructability and based on industry comparison of other similar projects and adjust 
amounts accordingly.  

5. The D-O LRT Team should re-evaluate the field office costs based on the Project 
constructability and based on industry comparison of other similar Projects and, as warranted, 
adjust amounts accordingly. 

6. The D-O LRT Team should verify the roofing cost at only $1,090 for each of the three (3) 
aerial stations as this amount appears very low.  

7. The D-O LRT Team to clarify why 2-side platform stations (e.g. UNC Hospital) cost more or 
less the same as the center-platform station (e.g. Mason Farm Road). For example, under LCW 
(Civil) the 2-side platform station is $165,000 vs $170,000 for the center platform station.  

8. The D-O LRT Team should reach out to insurance companies for quotes as soon as possible 
to firm up this cost. 

9. The D-O LRT Team to clarify if the “Procure Fare Collection Equipment & Software” Bid 
item should be based on a quantity of eighteen (18) stations at $225,000 for a total of 
$4,050,000 or whether it should be based on nineteen (19) stations.  

10. The D-O LRT Team should re-evaluate references used to determine the escalation costs and 
re-evaluate based on the most recent industry information which is showing up to 3.8% 
escalation.  
 

2.4 Schedule Review Summary 
Schedule Summary Observations and Opinions 

Overall the D-O LRT team has the schedule controls organizational structure, plans and procedures 
to manage and control the schedule.  In general, the Integrated Project Management Schedule 
(IPMS) and the Master Schedule Methodology Report has been prepared to a sufficient level of 
detail for the current level of design.  There are currently twelve component schedules and over 
14500 activities identified in total.  Initial interface milestones have been incorporated into the 
schedule.  The schedule is consistent with the scope of work and the work breakdown structure 
and was found to be mechanically and fundamentally sound and reasonable.  The IPMS includes 
key elements required for a full review.  
 
Schedule Recommendations  

1. GoT should update the Basis of Schedule document to address long lead material and 
equipment.  
 

2. GoT should further evaluate the schedule sequencing and durations for the activities related to 
the downtown Durham area grade separation along Pettigrew Street. 
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3 RISK REVIEW OP40c 
The PMOC performed a project risk analysis in accordance with FTA OP 40c - Risk and 
Contingency Review to determine the D-O LRT project’s readiness for grant approval.  
The PMOC evaluated GoT’s process for identification of uncertainties and risks, assessed project 
risk, and took into consideration risk response options and alternatives including the use of 
schedule and cost contingencies. The PMOC relied on GoT’s development of its risk and 
contingency processes, including its own internal risk assessment, and other elements required to 
develop its Risk and Contingency Management Plan (RCMP).   
The schedule and cost risk analyses performed by the PMOC on the stripped and adjusted schedule 
and SCC Workbook, provided by GoT, are discussed in this section of the report.   

3.1 Methodology 
The PMOC used the methodology outlined in FTA’s OP 40c (Full Risk Review) as follows: 

 Study results of scope, cost, and schedule reviews; 
 Review the project sponsor’s RCMP; 
 Conduct a workshop with project sponsor to consider results of scope, schedule, and cost 

reviews; and discuss GoT’s process of and current risk identification in the workshop; 
 Adjust GoT’s schedule and cost estimate based on available project information and 

evaluation of likely project outcomes;  
 Model schedule risk using Primavera Risk Analysis (PRA) and a Monte Carlo approach; 

and   
 Model cost risk using FTA’s top-down model. 

The PMOC reviewed the following GoT risk documents prior to performing its risk analysis, in 
addition to other documents reviewed as noted elsewhere in this report: 

 RCMP-related  

o 0111A_TBL_Secondary-Mitigation (1).xlsx 

o 0108J_SUB_RCMP_DRAFT_v2 (1).pdf 

o RiskAssessRpt_20160115.pdf 

 Risk Register 

o 0111D_TBL_Risk-Register-v3-181121.xlsx 

3.2 Basis of Risk Modeling / Analysis 
The PMOC participated in a joint FTA/PMOC/GoT Risk Workshop for the D-O LRT Project in 
November 2018 and reviewed the updated D-O LRT Risk Register (January 2019) and found that 
GoT has been diligent in its efforts to track and revise the risk register through internal risk 
management processes.  During the GoT Risk Workshop, key project risks were reviewed and 
amended as appropriate.  Several key risks are noted in Table 4; an abbreviated risk register is 
presented in Appendix G.   
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Significant requirements risks include resolution of railroad agreements in Durham, higher right-
of-way (ROW) condemnation rate, increased third-party scope demands, and construction 
concerns include unexpected soil contamination.  PMOC notes that staffing capacity for ROW and 
third-party coordination may be low. 
Importantly, the cost, schedule, and risk analyses in this report assume that no major delays occur 
in FTA or other approvals for D-O LRT funding (e.g. - LONP, FFGA, or local funding) that would 
materially impact the construction progress.  Such scenarios are beyond the scope of the risk 
modeling in this report and would be cause for re-evaluation once these types of delays are 
quantifiable. 
 

Table 4 - Key Project Risks 

Type Description 

Top risks noted in D-O LRT Risk Register: 

Requirements 
Design concurrence with Norfolk Southern (NS) regarding the 
proximity of at-grade crossings within the North Carolina Railroad 
(NCRR) corridor is delayed. 

Requirements Norfolk Southern Agreement may not be obtained prior to planned 
submittal of FFGA application. 

Requirements  ROW condemnation rate higher than estimated. 

Requirements Requests from key stakeholders may require design modifications that 
delay the completion of design. 

Market Construction contract and front-end documents are not sufficient to 
mitigate contract related issues. 

Additional key risks noted by PMOC from the risk workshop: 

Construction Undiscovered contamination in assumed re-useable excavated soils 
(included in DOLRT Risk Register as a lower-ranked risk). 

Organizational Concern over ROW staffing capacity. 

Organizational Concern over Third Party coordination staffing capacity. 

GoT has identified the above areas of requirements and construction concern and has developed 
measures to resolve, reduce, or provide contingency funds for the above risks. 
PMOC Recommendation: GoT should carefully develop plans to resolve and diligently track 
progress of right of way and third-party agreements, in conjunction with prudently evaluating the 
capacity of currently-planned staff to expedite resolution of these work items. 
PMOC Recommendation:  GoT should continue the process of risk identification and mitigation. 
Especially important are the project requirements risks noted above which should be resolved prior 
to grant funding. 
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3.3 Schedule Risk 
D-O LRT Schedule Risk Analysis 

The PMOC performed a pre-risk analysis check by applying a risk distribution range across all 
schedule activities and reviewing the confidence level range, duration sensitivity, and criticality 
index.   
In order to perform the schedule risk modeling, the PMOC accounted for two types of risk:  1) 
General risk of duration certainty across the broad spectrum of activity durations, and 2) specific 
schedule risk due to especially high risks noted on the risk register. 
1. The PMOC assigned three durations to each remaining activity in the schedule.  The three 

durations for each activity represent best case “minimum,” most likely, and worst case 
“maximum.” The PMOC calculated the durations by using the remaining duration to best case 
minimum duration, applying a 110% factor to the most likely, and assigned a 120% for the 
worst case or maximum duration for most of the activities. 

2. The PMOC reviewed GoT’s current updated risk register and applied adjusted risk factors to 
several activities, the risk identification, schedule activity and risk factor.   The application of 
using specific identified risk by applying factors to specific activities is provided in Appendix 
E 

Risk Analysis 

The PMOC then used Oracle’s “Primavera Risk Analysis” (PRA) software program, which uses 
a Monte Carlo approach for analysis of the data, to develop a histogram that simulates a probability 
distribution curve for the D-O LRT project. 
The PMOC risk analysis indicates: 

• A p50 likelihood RSD of January 12, 2028; 
• A p65 likelihood RSD of January 20, 2028; and 
• A p80 likelihood RSD of January 31, 2028. 

These RSD outcomes are shown graphically in Figure 2, below.  Additionally, Figure 3, below 
shows a schedule risk tornado diagram that indicates the risk most likely to have a significant effect 
on schedule delay. 
GoT’s internal schedule risk modeling found the following projected RSD dates: 

• A p50 likelihood RSD of April 24, 2028; 
• A p65 likelihood RSD of May 4, 2028; and 
• A p80 likelihood RSD of May 31, 2028. 

GoT’s current RSD is forecast at June 29, 2028, comfortably exceeding both the PMOC’s and 
GoT’s schedule risk model. 
PMOC Recommendation:  D-O LRT should retain its forecast (with contingency) RSD date of 
June 29, 2028. 
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Figure 2 - Schedule Risk Model Histogram 

 
 

Figure 3 - Schedule Risk Tornado Diagram 

 
 

Findings 

GoT’s target RSD, which includes contingency is June 29, 2028, comfortably conservative versus 
the PMOC’s and GoT’s internal and PMOC’s schedule risk analyses.  The D-O LRT stripped 
schedule has an RSD date of October 9, 2026.  After applying modeling factors, the PMOC-
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calculated a risk-based range for the D-O LRT RSD at the 50% confidence level is January 12, 
2024; at the 65% confidence level the RSD is January 20, 2028; and at the 80% confidence level 
the RSD is January 21, 2028.  The corresponding values for the internal GoT analysis is 50%: 
April 24, 2028; 65%: May 4, 2028; and 80% May 31, 2028. 

Conclusions 

The PMOC risk analysis finds that GoT’s current RSD forecast of June 29, 2028 for the D-O LRT 
should be retained at this stage of project development.  This schedule should be further developed 
as the design proceeds and in the process the RSD should be further confirmed. 
In addition, this analysis does not contemplate material delays in funding for the D-O LRT project, 
which at this point are difficult to predict as regards timing. 

Recommendations 

• It is recommended that GoT maintain its currently forecast RSD of June 29, 2028 for the 
Durham-Orange LRT for its planning purposes. 

• While some accommodation is made in the schedule risk model for minimal funding delay, 
GoT should remain aware that significant funding delays could have a material impact on 
its current schedule, and if such delays occur or are forecast to occur, GoT’s base schedule 
and estimate should be adjusted and the risk analyses should be re-run. 

• The master project schedule for the D-O LRT (which incorporates the LRT Extension, 
OMC Expansion and LRV procurement) is adequate for this level of design, however, the 
level of detail and logic in the schedule needs to be expanded. 

3.4 Cost Risk 
This section presents the results of the cost risk analysis.   

SCC Estimate Adjustments 

The PMOC used its professional judgment, as well as evaluation of objective data, to develop a 
stripped estimate based on the D-O LRT Project estimate provided. Two major categories of 
adjustments were made by the PMOC to GoT’s SCC Project Budget.  These are adjustments to 
the base estimate to coordinate cost with schedule and more closely reflect values determined post-
risk workshop; and adjustments for inflation in expectation of higher forecast rates of inflation 
than that anticipated in the D-O LRT SCC workbook Inflation tab.  No latent contingency 
adjustments were identified.   
The following details those adjustments; further explanation is provided in the Cost Review report, 
separately submitted. 

• PMOC adjustments (Base Year $$): 
o SCC 40.08 Increase in indirect cost of Base Year (BY) $13.6 million, 
o SCC 60.02 Increase in real estate relocation related costs of BY $5 million, 
o SCC 60.01 Increase in real estate cost related to lease fees of BY $26 million, and 
o SCCs 10-50 Increase in cost due to Durham downtown Pettigrew St. due to grade 

separation of BY $87.48 million plus $20 million reduction due to removal of 
pedestrian bridge (net increase of $67.5M).  
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• Inflation adjustments (does not include inflation on above adjustments; see Appendices B and 
C) 
 
o SCC 10 (distributed across the SCC)—increase to SCC 10 at Base Year of $11.7 million; 
o SCC 20 (distributed across the SCC)—increase to SCC 20 at Base Year of $1.2 million; 
o SCC 30 (distributed across the SCC)—increase to SCC 30 at Base Year of $1.7 million; 
o SCC 40 (distributed across the SCC)—increase to SCC 40 at Base Year of $8.7 million; 
o SCC 50 (distributed across the SCC)—increase to SCC 50 at Base Year of $10.0 million; 
o SCC 60 (distributed across the SCC)—increase to SCC 50 at Base Year of $2.1 million; 
o SCC 70 (distributed across the SCC)—increase to SCC 50 at Base Year of $4.9 million; 

and 
o SCC 80 (distributed across the SCC)—increase to SCC 50 at Base Year of $7.6 million. 
 

The net PMOC estimate adjustments noted above total a Base Year add of $112.1 million (YOE 
$128.8 million); inflation adjustments add a total YOE $47.8 million to the unadjusted estimate. 
These adjustments yield a stripped, PMOC-adjusted estimate of Base Year $1,805 million (YOE 
$2,108 million) (Appendix D) excluding finance charges.  The stripped and adjusted project 
estimate was used in the FTA cost risk model to determine adequate contingency levels. 

Cost Risk and Contingency Analysis 

The PMOC developed a top-down risk model, typical for FTA-funded projects.  The project was 
modeled based on the following general levels of completion per Standard Cost Category (SCC).  
See Scope Review provided via separate document for further detail. 

• SCC 10 [Guideway and Track Elements] – 60% design (Pettigrew changes to remove shared 
crossings at conceptual level only); 

• SCC 20 [Stations, Stops, Terminals] - 60% design; 
• SCC 30 [Support Facilities, Yards, Shops] - 60% design, (some value engineering inclusions 

less designed); 
• SCC 40 [Site Work and Special Conditions] – 50% design; 
• SCC 50 [Systems] - 60% design; 
• SCC 60 [Right-of-way, Land, Existing Improvements] – 60%; 
• SCC 70 [Vehicles] – well-defined; and 
• SCC 80 [Professional Services] – well-defined. 
Global Risk Model Adjustments 

Based upon the above, the risk model factors were set for a project at the 60% design level.  A 
global Design risk factor of 0.10 was added to SCCs 10-50 to account for risk associated with the 
lesser degree of design for the Pettigrew changes. 
SCC Line Item Risk Adjustments 

Considering the PMOC estimate adjustments described above, the PMOC found the D-O LRT 
base estimate to be credible.  In addition, the increased PMOC estimate adjustment for increased 
NCRR lease cost is considered conservative.  Accordingly, a risk model adjustment was made as 
follows: 
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• SCC 60.01 [Purchase or Lease of Real Estate] – Decrease Market risk by 0.27. 
The results of these applied risk factors are noted below in Table 5: 

Table 5 - Cost Risk Model Results 

 

The risk model results indicate a p50 value for the D-O LRT Project is $2.578 billion (YOE), 
excluding finance charges, compared to GoT’s current SCC estimate of $2.341 billion at the p23 
level.  As such, it is the PMOC’s opinion that GoT’s current D-O LRT Project budget is about 
$237 million below the modeled p50 due to estimate and inflation adjustments and contingency 
increases.  
PMOC Recommendation:  GoT should consider increasing the D-O LRT Project budget to $2.578 
billion to ensure that adequate contingency exists to protect the project at the p50 level for the 
finalization of design and to account for market and project complexity factors. 

Secondary Mitigation 

Secondary Mitigation (SM) is essentially potential scope reductions, design refinements or process 
changes designed to reduce cost without affecting the primary purpose and operational goals of 
the project.  The purpose of developing such a list is to safeguard the project when, under 
conditions of realized risk, the project contingency is insufficient. 
GoT provided a list of Secondary Mitigation (SM) items, as indicated in Table 6, below.  The SM 
list totals $156 million; the decision to trigger this mitigation expires quickly post-FFGA, so these 
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ideas are unlikely to protect the project during bidding or construction phases unless these potential 
cost-cutting ideas are preserved as deductive alternates as a part of the bidding process.  Further, 
many of the proposed SM items would involve significant policy approvals, reduction in operating 
capacity, and likely environmental re-assessments.  As such, future cost estimates and schedules 
should be thoroughly vetted to determine whether an SM item should be triggered to protect the 
project’s future health. 

Table 6 - GoT Secondary Mitigation 

 
PMOC Recommendation: GoT should continue considering its Secondary Mitigation (SM) items 
for the D-O LRT Project and determine whether any such items are appropriate for inclusion as 
deductive alternates for bidding purposes.  This action will potentially preserve these protections 
post-bid. 

Risk and Contingency Management Plan 

The PMOC reviewed GoT’s Risk and Contingency Management Plan (RCMP) for the D-O LRT 
Project (dated August 2018); a significant update is expected after GoT’s receipt of this report. 
The RCMP is focused on the project and written in consideration of FTA principles, including risk 
identification, risk assessment, risk mitigation, and risk protection through contingency funds. 
The D-O LRT RCMP focuses on the mechanics of risk identification, impact analysis, and 
contingency establishment and tracking.  Additionally, there is a definition of primary and 
oversight responsibilities for managing and maintaining the risk management process. 
The RCMP indicates that formal risk assessments will be performed at specified milestones, those 
being at the key FTA Readiness milestones; and at start of, 50%, and at 90% construction.  The 
construction-phase milestones appear to be too far apart to detect meaningful changes in the project 
risk levels.  On a project of this magnitude, scheduling more frequent—perhaps bi-monthly or 
quarterly—risk assessments will provide important checks on the project’s health.  In between the 
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formal assessments, GoT is updating the status of risks on its Risk Register on a monthly basis.  
Other concepts discussed in the RCMP include: 

• Risk Identification; 
• Qualitative and Quantitative Risk Assessments; and 
• Contingency Tracking (Contingency Drawdown control curves will be developed 

after receipt of this FTA risk report). 
The above three areas are treated well in the RCMP but will need to be updated as the project 
advances.  The method of tracking risks is professional, as are the techniques used for important 
tools such as contingency drawdown curves.  However, the RCMP is largely a description of 
organizational goals and prior risk work (which is important), but does not provide a structure for 
how the information generated will be used or reported. 
PMOC Recommendation:  GoT should increase its planned frequency of risk assessments during 
the post-bid period to provide more frequent information regarding the cost and schedule risk 
exposure for the project. 
PMOC Recommendation:  GoT should develop a standard set of risk-related reports that 
summarizes the risk health of the project, especially for consumption of administrative levels 
above the project team and the FTA. 

3.5 Conclusions 
The PMOC reviewed the D-O LRT Project scope, schedule, cost estimate, risk register and 
supporting documentation in accordance with FTA OP 40c with a special focus on the elements 
of uncertainty and risk associated with GoT’s project implementation. 
The PMOC participated in a joint FTA/PMOC/GoT Risk Workshop for the D-O LRT Project in 
November 2018 and reviewed the updated D-O LRT Risk Register (January 2019) and found that 
GoT has been diligent in its efforts to track and revise the risk register through internal tracking 
processes.  During the GoT Risk Workshop, key project risks were reviewed and amended as 
appropriate.  Significant requirements risk include resolution of railroad agreements in Durham, 
higher right-of-way (ROW) condemnation rate, increased third-party scope needs; construction 
concerns include unexpected soil contamination.  PMOC notes that staffing capacity for ROW and 
third-party coordination may be low. 
Importantly, the cost, schedule, and risk analyses in this report assume that no major delays occur 
in FTA or other approvals for D-O LRT funding (e.g. - LONP, FFGA, or local funding) that would 
materially impact the construction progress.  Such scenarios are beyond the scope of the risk 
modeling in this report and would be cause for re-evaluation once these types of delays are 
quantifiable. 
The PMOC created a risk schedule by adjusting D-O LRT’s schedule for mechanical consistency 
and ranging the project durations according to risk.  Then, the PMOC used a Monte Carlo approach 
for analysis of the data, to develop a histogram that simulates a probability distribution curve for 
the D-O LRT project. 
The PMOC risk analysis indicates: 

• A p50 likelihood RSD of January 12, 2028; 
• A p65 likelihood RSD of January 20, 2028; and 
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• A p80 likelihood RSD of January 31, 2028. 
GoT’s internal schedule risk modeling found the following projected RSD dates: 

• A p50 likelihood RSD of April 24, 2028; 
• A p65 likelihood RSD of May 4, 2028; and 
• A p80 likelihood RSD of May 31, 2028. 

GoT’s current RSD is forecast at June 29, 2028, comfortably exceeding both the PMOC’s and 
GoT’s schedule risk model. 
The net PMOC estimate adjustments total a Base Year add of $112.1 million (YOE $128.8 
million); inflation adjustments add a total YOE $47.8 million to the unadjusted estimate. These 
adjustments yield a stripped, PMOC-adjusted estimate of Base Year $1,805 million (YOE $2,108 
million) excluding finance charges. 
The PMOC developed a top-down risk model, typical for FTA-funded projects.  The project was 
modeled based on the following general levels of completion per Standard Cost Category (SCC).  
See Scope Review provided via separate document for further detail. 

• SCC 10 [Guideway and Track Elements] – 60% design (Pettigrew changes to 
remove shared crossings at conceptual level only); 

• SCC 20 [Stations, Stops, Terminals] - 60% design; 
• SCC 30 [Support Facilities, Yards, Shops] - 60% design, (some value engineering 

inclusions less designed); 
• SCC 40 [Site Work and Special Conditions] – 50% design; 
• SCC 50 [Systems] - 60% design; 
• SCC 60 [Right-of-way, Land, Existing Improvements] – 60%; 
• SCC 70 [Vehicles] – well-defined; and 
• SCC 80 [Professional Services] – well-defined. 
• Based upon the above, the risk model factors were set for a project at the 60% 

design level.  A Design risk factor of 0.10 was added to SCCs 10-50 to account for 
risk associated with the risk associated with the lesser degree of design for the 
Pettigrew changes. 

Considering the PMOC estimate adjustments described above, the PMOC found the D-O LRT 
base estimate to be credible.  In addition, the increased PMOC estimate adjustment for increased 
NCRR lease cost is considered conservative.  Accordingly, a risk model adjustment was made to 
SCC 60.01 [Purchase or Lease of Real Estate] – Decrease Market risk by 0.27. 
The risk model results indicate a p50 value for the D-O LRT Project is $2.578 billion (YOE), 
excluding finance charges, compared to GoT’s current SCC estimate of $2.341 billion at the p23 
level.  As such, it is the PMOC’s opinion that GoT’s current D-O LRT Project budget is about 
$237 million below the modeled p50 due to estimate and inflation adjustments and contingency 
increases.  

3.6 Recommendations 
The PMOC recommends: 
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1. PMOC Recommendation 1: GoT should carefully develop plans to resolve and diligently track 
progress of right of way and third-party agreements, in conjunction with prudently evaluating 
the capacity of currently-planned staff to expedite resolution of these work items. 

2. PMOC Recommendation 2:  GoT should continue the process of risk identification and 
mitigation. Especially important are the project requirements risks noted above that should be 
resolved prior to grant funding. 

3. PMOC Recommendation 3: It is recommended that GoT maintain its currently forecast RSD 
of June 29, 2028 for the D-O LRT for its planning purposes. 

4. PMOC Recommendation 4: While some accommodation is made in the schedule risk model 
for minimal funding delay, GoT should remain aware that significant funding delays could 
have a material impact on its current schedule, and if such delays occur, or are forecast to 
occur, GoT’s base schedule and estimate should be adjusted and the risk analyses should be 
re-run. 

5. PMOC Recommendation 5: The master project schedule for the D-O LRT is adequate for this 
level of design, however, the level of detail and logic in the schedule needs to be expanded. 

6. PMOC Recommendation 6: GoT should consider increasing the D-O LRT Project budget to 
$2.578 billion to ensure adequate contingency exists to protect the project at the p50 level for 
the finalization of design and to account for market and project complexity factors. 

7. PMOC Recommendation 7: GoT should continue considering its Secondary Mitigation items 
for the D-O LRT Project and determine whether any such items are appropriate for inclusion 
as deductive alternates for bidding purposes.  This action will potentially preserve these 
protections post-bid. 

8. PMOC Recommendation 8:  GoT should increase its planned frequency of risk assessments 
to no less frequent than quarterly during the post-bid period to provide more frequent 
information regarding the cost and schedule risk exposure for the project. 

9. PMOC Recommendation 9:  GoT should develop a standard set of risk-related reports that 
summarizes the risk health of the project, especially for consumption of administrative levels 
above the project team and the FTA. 



 

Risk Review_Report_Final_Draft 
D-O LRT Project - February 2019 20   

APPENDIX A – List of Acronyms 
 
BCE Baseline Cost Estimate 
BY Base Year 
EA Environmental Assessment 
FFGA Full Funding Grant Agreement 
FTA Federal Transit Administration 
GoT GoTriangle 
IPMS Integration Project Master Schedule 
LONP Letter of No Prejudice 
LRT Light Rail Transit 
MCC Management Capacity and Capability 
MOT Maintenance of Traffic 
NCRR North Carolina Railroad 
NCCU North Carolina Central University 
NEPA National Environmental Protection Agency 
NS Norfolk Southern Railroad 
OP Oversight Procedure 
PMOC Project Management Oversight Contractor 
PMP Project Management Plan 
PRA Primavera Risk Analysis 
RCMP Risk Contingency Management Plan 
ROD Record of Decision 
ROMF Rail Operations Maintenance Facility 
ROW Right of Way 
RSD Revenue Service Date 
SCC Standard Cost Category 
SM Secondary Mitigation 
UNC University of North Carolina 
YOE Year of Expenditure 
 
 
 
 
 
 



 

Risk Review_Report_Final_Draft 
D-O LRT Project _February 2019 21   

APPENDIX B – SCC Worksheet 
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APPENDIX C – Inflation Adjustment Worksheet 
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APPENDIX D –Adjustments To D-O LRT SCC Estimate 
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APPENDIX E – PMOC Schedule Risk Model Adjustments 
Risk Register-based Modeling 

1. In reviewing the updated risk register the below duration percentages where applied to 90% 
design LS3 line section 3 civil activities. This includes LS3 Aerial Guideway, LS3 Station 
Elevated Platform, LS3 Retaining Walls, LS3 Structures. This was due to the Risk event 
51 Design concurrence with NS regarding the proximity of at-grade crossings within 
NCRR corridor is delayed.  The score rating is a 40 with a schedule probability of five (5). 

• Minimum duration is 120% of remaining duration 
• Likely duration is 130% of remaining duration 
• Maximum duration is 140% of remaining duration  

 
2. Due to construction change in Pettigrew Street area with the cut and cover change. The 

below duration percentages where applied to the construction activities for Fayetteville 
Street Underpass and Related Walls, Duke Street Underpass and Related Walls, Blackwell-
Magnum Street Underpass, Dillard Street Underpass 

• Minimum duration is 120% of remaining duration 
• Likely duration is 130% of remaining duration 
• Maximum duration is 140% of remaining duration 

  
3. Risk 22 Requests from key Stakeholders may require design modifications that delay the 

completion of design. The score rating is a 32 with a schedule probability of 4. All activities 
for  WBS section for 100%-UNC Finley Golf Course, 100%-Civil Line Section West, 
100%-Civil Line Section East, 100%-Corridor Wide (Systems, Track, Stations, 
Landscaping, & Finishes). The following duration percentage where applied.  

• Minimum duration is 110% of remaining duration 
• Likely duration is 120% of remaining duration 
• Maximum duration is 130% of remaining duration  

 
4. Due to Risk 28b Condemnation rate higher than estimated.  The below duration 

percentages where applied to all parcel related to Civil East and Civil West package 
activities. The score rating is a 32 with the schedule probability of 4.  

• Minimum duration is 110% of remaining duration 
• Likely duration is 120% of remaining duration 
• Maximum duration is 130% of remaining duration  

 
5. Due to Risk 99 Construction contract and front-end documents are not sufficient to mitigate 

contract related issues.  The below duration percentages where applied to all related 
activities in advertise/bid/award for civil east, west and corridor wide. The score rating is 
a 28 with the schedule probability of 3.  

• Minimum duration is 110% of remaining duration 
• Likely duration is 120% of remaining duration 
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• Maximum duration is 130% of remaining duration  
 

6. Due to Risk 97 Norfolk Southern Agreement may not be obtained prior to planned 
submittal of FFGA application.  The below duration percentages where applied to all 
activities related to Norfolk Southern - Construction agreement and Norfolk Southern - 
Operations and Maintenance agreement. The score rating is a 28 with the schedule 
probability of five (5).  

• Minimum duration is 110% of remaining duration 
• Likely duration is 120% of remaining duration 
• Maximum duration is 130% of remaining duration  

 
7. Due to Risk 39 Unknown utilities may be encountered during construction.  The below 

duration percentages where applied to all utility related activities. The score rating is a 21 
with the schedule probability of four (4).  

• Minimum duration is 110% of remaining duration 
• Likely duration is 120% of remaining duration 
• Maximum duration is 130% of remaining duration  

 
8. Due to Risk 91 Contractor role in testing & commissioning not clearly defined.  The below 

duration percentages where applied to all systems and startup related activities. The score 
rating is a 18 with the schedule probability of four (4).  

• Minimum duration is 110% of remaining duration 
• Likely duration is 120% of remaining duration 
• Maximum duration is 130% of remaining duration 
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APPENDIX F – PMOC Review Team 

Name Firm Role 

Christopher Bucknor, PE PMO Partnership JV Program Manager 

Robert James, PE, PMP PMO Partnership JV Task Order Manager 

Reshma Chandnani, PE PMO Partnership JV Civil Engineer 

Joe Abbas, MSEE PMO Partnership JV Systems Integration Manager 

Philip Adams CMQ/OE PMO Partnership JV QA/QC / Transit Operations 
Manager 

Lee Hamre, SR/WA, R/W-
RAC, R/W-URAC 

H.C. Peck & Associates Real Estate Manager 

David Sillars, Ph.D. Sillars Consulting Risk Assessment Manager 

Martin Lee, PE M. Lee Corporation Cost Estimation Manager 

Bill Solomon PMO Partnership JV Project Scheduling Manager 
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APPENDIX G – Risk Register (Abbreviated) 
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