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1. Introduction and Background 
In the first half of the twentieth century, the District of Columbia had a robust streetcar network 

with more than 200 miles of track and multiple companies providing service. But, like many US 

cities, the District began favoring buses and cars, and the last day of streetcar service in the city 

was January 28, 1962 (DCstreetcar.com). In response to the growing transportation issues within 

the region, the District of Columbia Transit Improvements Alternatives Analysis recommended 

the re-establishment of the DC Streetcar. Although the Regional Transportation Priorities Plan 

was not officially published until 2014, the streetcar project was first studied in 2002 under 

Mayor Anthony Williams and prevailed through four mayoral administrations, finally taking 

passengers on February 27, 2016. It is evident that the streetcar project was priority through 

several administrations because it directly addressed critical transportation and development 

issues. The project’s main goals were as follows: 

 Provide a comprehensive range of transportation options. The streetcar could provide 

additional transportation options where passengers don’t have to find parking or worry 

about road congestion. 

 Promote a strong regional economy, including a healthy regional core and dynamic 

activity centers. The streetcar creates neighborhood connections where they do not 

currently exist. At the moment, one route across H street from Union Station to 

Oklahoma Ave NE and Benning Rd NE is actively connecting more than 100 businesses 

across the area (DCstreetcar.com). 

 Ensure adequate system maintenance, preservation, and safety. The streetcar would be 

built with the intent of providing reliable, predictable, and high-quality transportation 

services and transportation alternatives. 

 Maximize operational effectiveness and safety of the transportation system, enhance 

environmental quality, and protect natural and cultural resources. One of the main 

functions of the District Department of Transportation (DDOT) is to provide safe 

transportation, whether someone is walking, driving, or taking public transportation 

(DCstreetcar.com). Another main function is to ensure compliance with the National 

Environmental Policy of 1969. This policy was critical in defining the design of this 

project. The streetcar’s role in both safety and the environment lies again in providing 

transportation alternatives that in theory reduce the number of pedestrians and drivers on 

the street, hence reducing the possibilities for accidents and making transportation overall 

more efficient towards the environment. 

 Support inter-regional travel and commerce. One of the primary goals of the streetcar is 

to facilitate travel for DC residents, workers, and visitors. Service is intended to be low-

cost and will serve critical parts of the District that would not be connected otherwise. 

 

As aspiring project managers, we will assess the potential risks of expanding the DC streetcar 

system to other areas of the city (currently envisioned between Union Station and Georgetown, 

as well as connecting Anacostia to the rest of DC). Accessible information and lessons learned 

from the initial development of the H Street Corridor streetcar project will be instrumental in 

identifying future risks and analyzing its implications. 
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2. Project Structure  

2.1 Identifying Risk Events 

Using the Expert Choice Riskion software to structure our risk model, we identified ten (10) risk 

events that could impact the expansion of the streetcar line. These ten events were brainstormed 

and prioritized based on potential impact and cause of loss to the overall project. 
 

 
Figure 1: Risk Events 

 

 

2.2 Identifying Sources 

The figure below depicts the sources (or threats) to the risk events. We identified four main 

sources (hierarchies, or groups) that could cause an event to result in a loss. We also identified 

sub-sources to further elaborate on the assumable threats. 
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Figure 2: Hierarchy of Sources 

 

2.3 Identifying Objectives 

In collaboration with DC Mayor, Muriel Bowser, we assigned a list of objectives based on the 

purpose and goals of expanding the DC Streetcar. These objectives are listed in a hierarchical 

format in the figure below.  
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Figure 3: Hierarchy of Objectives 

 

2.4 Participants and Roles 

There are several people with critical roles within the DC government who oversee the 

expansion project. We identified these key players to assist us with evaluating all possible risks. 

It was imperative to assign evaluating roles of the sources and events based on the participant’s 

position and level of involvement in the project. The participants are displayed in the figure 

below. 

 
Figure 4: List of Participants 
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Figure 5: Sample of Participant Roles for Sources  

 

 

 

 
Figure 6: Sample of Participant Roles for Events  
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3. Events and Source Mapping  

3.1 Likelihood of Events 

The below grid shows the likelihood of the events based on the sources. Some sources were 

linked to one or more events on the likelihood of occurrence.  

 
Figure 7: Vulnerabilities Gird 

 

3.2 Impact of Events 

Once the objectives were developed and agreed upon, we completed an impacts grid to illustrate 

the impact of the events on each of the project objectives. This is an important step in the 

mapping process because we needed to identify the events that had a direct impact on the 

objectives. The events are risks that are likely to happen, which result in a loss. If this takes place 

the project objectives (one or more) are affected and cannot be accomplished.  

 

 
Figure 8: Impacts Gird 
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4. Risk Measurement Methods/Scales 

Using the Expert Choice Riskion software, we determined the appropriate measurement to utilize 

for the project’s objectives. The methods in Riskion provide relative and absolute measurements. 

This is based on the integrated AHP model. The AHP tool is mathematically meaningful, in that 

it uses a ratio scale/weight method to weigh all possibilities or priorities of events and objectives. 

We decided to use two types of measurements: rating scale (absolute measurement) and pairwise 

comparison (relative measurement). Each participant was then asked to take a detailed survey 

with questions related to their expertise. Example of such questions are shown below.  

  
Figure 9: Rating Scale Measurement 

 

 

 
Figure 10: Pairwise Comparison Measurement 
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4.1 Methods for Events  

4.1.1 Likelihood of Events for Events 

 
Figure 11: Events Measurement (Likelihood) 

 

 

4.1.2 Impact of Events for Events 

 
Figure 12: Events Measurement (Impact) 
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4.2 Methods for Sources and Objectives 

4.2.1 Likelihood of Events for Sources 

 
Figure 13: Source Measurement (Likelihood) 

 

 

 

4.2.2 Impact of Events for Objectives 

We decided to use the pairwise comparison measurement function to measure the impact of 

events on the project objectives. The pairwise comparison function allows the participants to 

compare an objective or an event with one another to determine the probability of likelihood. 

The verbal methods of pairwise comparison were utilized (see figure 14 below). 

 
Figure 14: Measurement Method for Objectives 

 



DC Streetcar Expansion Project: Risks Faced by D.C. Residents 
Natasha Lester and Michael Mankowski  

P a g e  12 

 
Figure 15: Pairwise Comparisons Model (Verbal) 

 

 

5. Synthesis/Sensitivity Analysis 
Project synthesis is simply the computation of the likelihood and impact of the events. This 

computation is done in the Riskion software, where we can make meaningful conclusions of the 

likelihood of the events on a percentage scale. The figures below represent the sensitivities of the 

hierarchy of sources and objectives and analysis of the events.  

5.1 Synthesis: Likelihood of Events and Sources 

Figure 16 below shows the computation of the likelihood of all events. It depicts that the 

Political source, shift in government priorities has a 37.51% chance of occurring. Three other 

sources have almost identical percentages: reduction in federal funding, change in government 

leadership, and destruction or modification of historical sites. These measurements all came 

from data collected in the surveys. 

 
Figure 16: Likelihood of Threats  
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In figure 17, the risk event completed system only covers a limited area (reduced scope) yields 

the highest likelihood of 24.36%, followed by system does not open when promised at 23.54%, 

and the third, businesses not interested in relocating near the line at 14.29%. 

 

Figure 17: Likelihood of Events 

 

5.2 Synthesis: Impact of Events and Objectives 

In the following illustrations, we depict the computations of the overall impact of the risk events 

to the objectives. Figure 19 shows the performance sensitivity of the objectives—the 

performance of each objectives on the overall impact of the events. Figure 20 depicts the results 

of the dynamic sensitivity of the objectives and the event impacts.  

 

Figure 18: Impact of Events on Objectives 
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Figure 19: Sensitivity of Objectives (Performance) 

 

 

 
Figure 20: Sensitivity of Objectives (Dynamic) 
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6. Risk Review 

6.1 Overall Risk (without Controls) 

We define risk as “an unexpected event or uncertainty that results in a loss.” Since we have 

identified and measured the likelihood of the events as well as the impact of these events, we can 

now determine what the greatest risks facing the streetcar project are. For the purposes of 

measurement, we valued the project at $200 million (which is the hypothetical total budget of the 

project). Based on this valuation the overall likelihood, impact, and risk are shown in Figure 21 

(simulated and computed). A monetary value can be attributed to the impact and risk for each 

event. In Figure 22, the line on the graph represents the probability that the loss will exceed the 

corresponding value. For example, there appears to be an 80% probability that the loss will 

exceed $120 million! 

Figure 21: Overall Likelihood, Impact, and Risk 

 

 

Figure 22: Loss Exceedance Curve 
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6.2 Risk Map (without Controls) 

The risk map in Figure 23 below represents the likelihood and impact of risk events. If the 

bubble is relatively large compared to others, it represents both a higher likelihood and greater 

impact on the project. We set different risk regions to highlight different levels of risk appetite. 

This is an effective way to visualize and prioritize events that should to be controlled. From the 

graph, it’s clear that “completed system only covers a limited area (reduced scope)” poses the 

greatest risk to the project. This makes sense because if construction is halted or government 

officials decide to cut funding for the project while it’s being constructed, the very purpose of the 

project is in question. This is what happened with the first segment on H Street. What value is a 

streetcar system that is only halfway finished and doesn’t go where it was originally intended to 

go? Figure 21 above shows the simulated risk of this event alone at nearly $67 million. 

 

 

Figure 23: Risk Map and Risk Priority Matrix 

 

6.3 Identifying and Selecting Controls 

As discussed above, there appears to be a great deal of risk involved with this project, especially 

after analyzing the loss exceedance curve. Before deciding whether to scrap the project or 

blindly give it the green light, we should identify possible controls. Controls can help mitigate 

risk events and the likelihood of their occurrence. Controls can be applied to sources, events, or 

objectives. We identified 17 controls with a total cost of approximately $23 million, shown in 

Figure 24 below. 
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Figure 24: Identifying Controls  

After identifying controls, we mapped them to their sources, vulnerabilities, and consequences. 

We did this by examining at the grid and asking if the control would have a positive impact on 

its corresponding threat. If “yes”, we checked the box. Effectiveness of each application is 

measured in the next step. 

 

Figure 25: Mapping Controls to Threats 
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Based on their area expertise, participants were asked to rate the effectiveness of controls. For 

each measurement, we asked them to input a number between 0 and 1, which represents the 

percent effectiveness. 

 

Figure 26: Measuring Effectiveness of Controls 

 

6.4 Overall Risk (with Controls) 

After the judgments were collected, we analyzed the impact of controls. In the first scenario, we 

were curious to see the impact of implementing all controls. Average loss is reduced by almost 

$43 million. However, we incurred $23 million in additional costs by implementing all 17 of the 

controls.  

 

Figure 27: Overall Likelihood, Impact, and Risk with Controls 
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Figure 28 shows the risk map with controls. We can see that the bubbles shift slightly compared 

to Figure 23 on page 16. Interestingly, the event “completed system only covers a limited area” 

was not reduced when we applied the controls. In fact, likelihood, impact, and risk all increased 

for this event! This is probably because it is a risk that is difficult to mitigate. 

 

Figure 28: Risk Map with All Controls 

Earlier, we noted that there was a nearly 80% probability that losses would exceed $120 million 

(without controls). It is therefore useful to analyze the change in the loss exceedance curve 

(Figure 29) after adding controls. It appears the probability dropped to about 40% with the 

controls in place! 

 

Figure 29: Loss Exceedance Curve with and without Controls 
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6.5 Optimizing Controls 

Unfortunately, not all controls can be selected, as projects operate within a fixed budget. 

However, even though resources are limited, it’s also possible that adding additional controls is 

not cost effective. 

Let’s assume we are given a budget of $10 million (5% of a project valued at $200 million) for 

controls. Riskion allows us to input our budget for controls into the software and then optimize 

the most valuable controls (i.e. controls that have the most positive impact) simply by clicking 

the optimize button.  

 

Figure 30: Controls Selected with a Budget Scenario of $10 Million for Controls 

 

Figure 31: Overall Risk with a Budget Scenario of $10 Million for Controls 
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Interestingly, we spent $13 million less on controls compared to the first scenario, and risk was 

reduced by $39 million instead of $43 million. That $13 million in controls led to an additional 

risk reduction of only $4 million. It makes no sense to add these controls, unless they are a 

“must” (e.g. for political reasons, legal reasons, etc.) 

Riskion’s efficient frontier feature can help us visualize when diminishing returns kick in. Figure 

30 shows that somewhere between $7.5 million and $10 million, it’s no longer efficient to add 

additional controls.  

 

Figure 32: Efficient Frontier  

 

7. Recommendation and Conclusion 
Streetcar projects are a recent phenomenon in the United States. Some cities, like Portland, have 

had great success in using streetcars for development and improving transportation. Other cities, 

such as Atlanta, have been a failure; the system ends up being underutilized and constant 

breakdowns lead people to distrust public transportation in general. The results from our 

hypothetical assessment demonstrate the high amount of risk involved in these projects, so it’s 

no surprise that people have strong opinions on whether public funds should be used when losses 

could be so great. 

It’s clear that when developing a plan for a massive and expensive project such as this one, risk 

management is key. Those who favor expanding the streetcar in DC need to carefully think 

through the risks, threats, objectives, and controls, as well as understand how these elements all 

interact with each other. Having highly-qualified experts provide judgements is also crucial. 
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