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Appendix A: Description of Alternatives 
 
This White Paper includes detailed forecasting information for seven alternatives: 
 

1. The No Action alternative, 
2. The Fiscally Constrained alternative (FC), 
3. The Toll Road, by itself (TB, or TB Short),  
4. TB with the fiscally constrained projects (TB with FC), 
5. The Modified Combined alternative (MC), 
6. MC with the fiscally constrained projects (MC with FC), and 
7. The Needs Based Alternative (NBA). 

 
No Action 
 
As part of its modeling work for the Northwest Corridor EIS, the project team, 
Felsburg Holt & Ullevig (FHU), coded a No Action alternative. This alternative 
removed a handful of future projects that were expected to be implemented by 
2030 and had therefore been included in DRCOG’s 2030 Regional 
Transportation Plan network, but that the Northwest Corridor EIS project team 
did not consider committed. FHU kindly provided us with this coded network. All 
the remaining build alternatives were developed and coded from this No Action 
base network. 
 
FC Projects 
 
Jefferson County’s 2002 Addendum to the Countywide Transportation Plan 
identifies a list of “Fiscally Constrained” projects that are proposed to be built in 
the period from now to 2025, regardless of what other highway improvements are 
made as a result of the DEIS process. We assumed for purposes of modeling the 
impact of these projects on toll road traffic and revenue that the projects would 
be built by 2020.  Figure A1 below is a map of the FC projects.  We included only 
the FC projects located north of I-70 and I-76 in the (Study Area) model network 
as the FC alternative and in the TB and MC alternatives coded with the FC 
projects. Table A1 at the end of this section provides a detailed list of the FC 
projects included in the FC alternative that were added to the No Action 
alternative.1  

                                            
1 The following four projects were included in Jefferson County’s Fiscally Constrained Alternative 
but had already been coded in the No Action alternative: 1) Old Wadsworth between 92nd and 
108th, 2) US 36 between Sheridan and Wadsworth, 3) US 40, and 4) W 108th Ave between Old 
Wadsworth and Simms. 
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Figure A1. FC Alternative 

 
Source: Jefferson County’s 2002 Addendum to the Countywide Transportation Plan 
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The Toll Road Alternatives, TB and MC 
 
The toll road by itself, called TB, is a new four-lane toll road on a new right of 
way, shown in blue in the figure below. We assume in this paper that TB would 
be built and open to traffic in 2010.  
 
The MC alternative consists of TB plus three major additional non-tolled 
improvements connecting to the toll road. These are widening Indiana/McIntyre 
to a four-lane principal arterial, widening SH 93 to a six-lane regional arterial 
between the new toll road and I-70/C-470, and building a six-lane regional 
arterial section connecting the toll road to the Northwest Parkway. These are 
shown in Figure A2 below. We assume for purposes of the 2030 model forecasts 
that the MC additions to TB will open in 2020. In addition, for the toll revenue 
forecasts, we report the results of an alternative MC opening date, 2035, as 
described in the Summary and Appendix F.  
 
TB and MC could also be built with the FC projects, as described above. In these 
cases, the FC projects are simply included in the networks for these alternatives. 
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Figure A2. MC Alternative 

  
Source: Colorado Department of Transportation 

 Page 4 



April 30, 2007  CRA International 

County NBA 
 
Jefferson County adopted a 2002 Addendum to the Countywide Transportation 
Plan in association with Arvada, Golden, Lakewood, Westminster and Wheat 
Ridge. This plan, for 2025, identified a number of “Needs Based” projects that 
have been identified with the objective of maintaining congestion at 1995 levels. 
Figure A3 below displays the “Needs Based” projects.  We included the projects 
in the figure located north of I-70 and I-76 in the (Study Area) NBA.  In addition, 
we used travel demand modeling results to identify a limited set of additional 
projects that would help relieve congestion in 2030.  These projects include: 
 
- US 6: additional 2 lanes from SH93 to I-70 
- SH 93: upgrade from principal arterial to expressway between SH72 to SH58 
- Ward/Alkire: additional 2 lanes between I-70 and 86th Parkway  
- Johnson Rd.: completing missing link and upgrade from collector to minor 

arterial between US 6 and Golden Rd 
- Golden Rd.: additional 2 lanes between Indiana St. and Ulysses St.  
 
Table A1 below provides a complete list of the projects included in the NBA. 
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Figure A3. NBA 

 
Source: Jefferson County’s 2002 Addendum to the Countywide Transportation Plan 
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Table A1. List of Projects in NBA 

 

Section
NBA 

Lanes
No Action 

Lanes

NBA 
Facility 

Type

No Action 
Facility 
Type

Change from 
No Action Notes

North-South
SH 93 from SH128 to SH72 4 2 3 3 add lanes

SH 93 from SH72 to SH58 4 2 2 3
add lanes; 
improve FT

US 6 from SH93 to I-70 6 4 2 2 add lanes Intersection improvements covered by FT2 coding

Indiana - SH72 to 120th Ave 4 2 2/3 3
add lanes; 
improve FT Intersections improved to Facility Type 2

McIntyre - Indiana to 64th Ave connector 4 0 3 0 new link New connection
McIntyre - 56th to SH 58 4 2 3 3 add lanes
Ward / Alkire - I-70 to 86th 6 2 3 3 add lanes Further improvments to those in Fiscally Constrained Alternative
Old Wadsworth - 108th to 112th 4 2 3 3 add lanes
Johnson - US6 to Golden Rd. 4 0/4 4 0/5 add links We added this missing road to model network; not really additional project
Sheridan - I-76 to 87th 6 4 3 3 add lanes
Indiana - 64th Ave to SH72 4 2 3 3 add lanes

Ward / Alkire - 64th to 86th 4 0/2 3 3/4
add lanes; add 

connection
Simms - 100th to 112th 4 2 3 3 add lanes

Simms - 112th to 120th 4 2 3 3 add lanes
Was noted as Committed in Jefferson County Plan, but was not included in No 

Action 
Wadsworth  - 92nd Ave to 120th Ave 6 4 2 2 add lanes
Sheridan - 87th to 91st & 94th to 113th 6 4 3 3 add lanes

East-West
SH 128 - SH93 to Simms 4 2 3 3 add lanes
W 92nd Ave - Harlan to Wadsworth 6 4 3 3 add lanes
SH72 - Indiana to SH93 4 2 3 3 add lanes
72nd Ave - Indiana to McIntyre 4 2 3 3 add lanes
Golden Rd 4 2 4 4 add lanes
SH 128 - Simms to Wadsworth 4 2 3 3 add lanes
100th/104th - Alkire to Sheridan 6 2/4 3 3 add lanes
88th/86th - Indiana to Wadsworth 4/6 2/4 3 3 add lanes Alkire to Indiana already 4 lanes in No Action
80th/82nd - Kipling to Indiana 4 2 3 3 add lanes Alkire to Indiana already 4 lanes in No Action
72nd Ave - Pierce to Indiana 4 2 3 3 add lanes Pierce to Kpling already 4 lanes in No Action
64th - Kendrick to Easley 4 2 3 3 add lanes

32nd Ave 2 2 3 4 improve FT
The plan shows lanes increase from 2 to 3 - we assume the extra lane is a turn 

lane which would increase capacity and speed, and thus we improve the FC

Facility Types
1 - Freeway

new project for Needs Based Alternative 2 - Expressway
project included in Fiscally Constrained Alternative 3 - Principal Arterial

4 - Minor Arterial
5 - Collector  

Source: CRA International

April 30, 2007 
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Appendix B: Shortest Travel Times and Paths on Each Northwest Corridor Study 
Area Alternative
  
Table B1 and Figures B1-B3 show the travel times and travel paths between I-70 at Exit 
259 and three important locations in the region: 1)  the terminus of the Northwest 
Parkway at the edge of the Study Area; 2) Baseline Road in Boulder; and 3) I-25 at E-
470 north of Downtown Denver. The travel times are the average of both north and 
southbound travel, and are shown for four alternatives: 1) the No Action; 2) TB without 
the MC additions, TB; 3) The MC alternative; and 4) the NBA. The toll road alternatives 
with the FC projects are not shown, as the paths through the Study Area that use the 
toll road do not use any FC projects.  
 
Table B1. Comparison of Average Daily Travel Times 

No Action TB MC NBA
between NW Parkway and I-70 @ Exit 259 

Travel Time (min) 36 31 24 31
Δ From No Action -5 -12 -5

Economic Travel Time (min) 36 39 32 31
Δ From No Action 3 -4 -5

between Boulder (Baseline Rd.) and I-70 @ Exit 259
Travel Time (min) 36 36 33 31
Δ From No Action 0 -3 -5

between I-25 @ E-470 and I-70 @ Exit 259
Travel Time (min) 37 39 32 36
Δ From No Action 2 -5 -1

Economic Travel Time (min) 37 53 47 36
Δ From No Action 16 9 -1  

Source: CRA International 
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Figure B1. Paths taken by users of Northwest Corridor Alternatives (Year 2030) 
Northwest Parkway to I-70 at Exit 259 
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Source: CRA International 
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Figure B2. Shortest Paths between Boulder (Baseline Rd.) and I-70 at Exit 259 
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Figure B3. Paths taken by users of Northwest Corridor Alternatives (Year 2030) I-
25 at E-470 to I-70 at Exit 259 

NBA

TB

MC

No Action

Travel Time (min): 37

Tolls: $0.00

Economic 
Travel Time (min): 37

Travel Time (min): 36

Tolls: $0.00

Economic 
Travel Time (min): 36

Travel Time (min): 32

Tolls ($2006): $3.66

Economic 
Travel Time (min): 47

Travel Time (min): 39

Tolls ($2006): $3.66

Economic 
Travel Time (min): 53
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Travel Times and Paths between the Northwest Parkway and I-70 at Exit 259 
 
Table B1 and Figure B1 show that TB and NBA both cut five minutes off the No Action 
travel time between the Northwest Parkway and I-70 at Exit 259, the location common 
to all the origin-destination pairs in Table B1 and Figures B1-B3.  The MC alternative 
reduces the travel time by more, 12 minutes. However, mobility is not only measured by 
travel time, but also by the cost of travel. It is widely accepted in transportation planning 
and economics that the mobility benefit of a transportation improvement is the net 
benefit from the travel. The common way of measuring the benefit is the reduction in the 
time and cost of travel. This means that we need to add the DRCOG model time value 
of the toll charges on any toll road to the travel time of users of that toll road.  When 
comparing their more inclusive value of the mobility benefit, the economic travel time, 
the NBA provides the same shortest travel time as the very expensive MC alternative. 
Note that the NBA shortest path uses the Simms and Alkire/Ward improvements, most 
of which are FC projects included in the NBA.  
 
Travel Times and Paths between Boulder and I-70 at Exit 259 
 
Figure 2 shows that between Boulder and I-70, the shortest path on all the alternatives 
is the same, namely SH 93 and US 6. The toll road is not used for this movement, so 
only the travel times without the toll costs included are shown in Table B1. Here, the 
NBA provides the fastest travel of all the alternatives. MC, while slower than NBA, is 
faster than TB because of the arterial improvements on 93 and 6, south of the toll road, 
that are a major part of the MC additions to TB. The toll road by itself, TB, provides no 
travel time improvement over the No Action alternative. 
 
Travel Times and Paths between I-25 at E-470 and I-70 at Exit 259 
 
Finally, it is important to compare the travel times and paths between I-25 at E-470, 
north of downtown Denver, and the common location for all these comparisons, I-70 at 
Exit 259. Table B1 and Figure B3 show that the travel times without the toll costs are 
relatively similar, and none of the alternatives does much to decrease the travel time on 
this circumferential movement. For the NBA, the reason is clear from Figure B3, its 
shortest path doesn’t go through the study area. But what may come as a surprise to 
some is the increase in travel time of TB and the small reduction in travel time of MC 
compared to the No Action alternative. These small travel time differences from the No 
Action explain why the volumes and revenues on the toll road alternatives are so low, 
as described in Appendices C and F. Note that this is the cross region movement which 
gives rise to the alleged "Regional Need" to close the "gap" in the circumferential 
highway around Denver. The small 5 minute travel time savings of MC is simply not 
worth the $3.66 toll being charged, or anywhere near this toll. And who wants to pay this 
toll to spend more time traveling on TB? The economic travel times shown in Table B1 
and Figure B3 include the time value of these tolls, and the result is a substantial 
increase in the economic (or perceived) travel time over the No Action alternative (16 
and 9 minutes for TB and MC, respectively). The result is that far fewer than one 
percent of passenger vehicles and no heavy trucks traveling between these two 

 12



April 30, 2007  CRA International 

locations use the Northwest Parkway and TB, and only 18 percent of passenger 
vehicles and again, no trucks use the parkway and MC. 
 
The low volumes and revenue on the Northwest Parkway, and the even lower volumes 
of traffic that use TB and MC can be explained by the information in Table B1 and 
Figures B1 and B3. That is, since most of the traffic between I-25 at E-470 and I-70 at 
Exit 259 which might use the Northwest Parkway and TB or MC has already crossed 
where the Northwest Parkway intersects I-25 before reaching the end of the Northwest 
Parkway, any time savings on TB and MC between the Northwest Parkway and I-70 
shown in Figure B1 and Table B1 isn’t important since it applies only to that small 
percentage of users of the Northwest Parkway who would continue on to I-70. 
Therefore, for most Northwest Parkway users, any time savings between the Northwest 
Parkway and I-70 on TB or MC applies only to part of their trip. Since travelers plan their 
route based on their whole trip, most travelers will avoid both the Northwest Parkway 
and the proposed toll road and instead, take the No Action path shown in Figure B3, 
namely I-25 and I-76/70. This means that most users of the Northwest Parkway would 
not use TB or MC because they already have a shorter route. This also means the 
impact of the toll road alternatives on increasing Northwest Parkway revenue will be 
quite limited.  
 
In summary, the results of this third Origin-Destination movement deserve considerable 
attention because it is cross region traffic which is often cited as the reason for 
completing the beltway.  But there is little support for building “TB” as a free road when 
considering the travel time, and no support for it as a toll road when considering the 
economic travel time which includes the users` toll costs in their perceived travel time.  
It is this perceived travel time that travelers use when making their travel decisions, 
including which route to take. 
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Appendix C:  Traffic Volumes and Congestion Levels     
  
Figures C1 to C7 show the 2030 average daily volumes from the DRCOG model 
(Version 93.32, cycle 14) for all seven alternatives included in this White Paper, 
ranging from the No Action and FC, to the NBA, and including TB and MC, each 
with and without the FC projects. Figures C8 to C14 show the corresponding 
hours of serious congestion on each link for each of these alternatives.  
 
Comparison of Daily Traffic Volumes 
  
Figures C1 to C7 show the 2030 average daily traffic volumes on all the major 
highway and surface street sections in the Study Area as they are produced by 
the DRCOG model. These volumes are not adjusted for the 2005 link specific 
calibration differences; they are the link volumes that come out of the model runs 
for each alternative. The volume plots produced by FHU and the Northwest 
Corridor Study EIS Study Team have adjusted the volumes by the 2005 "error 
amounts", or differences between modeled and observed volumes in the model 
calibration year, 2005. However, making these same adjustments in the year 
2030, after so many years in which land uses, transportation facilities and 
congestion levels, etc., have changed is controversial, to say the least. In any 
event, the volumes on the toll road would not, and have not been adjusted for 
these calibration differences, since it’s a new facility on a new right of way. 
 
A comparison of the volume plots for the various alternatives reveals many 
interesting findings. First, the volumes on the toll road are very small. On TB 
alone, without the MC additions, they are a small fraction of the volumes on SH 
93 or Indiana Street. Building the MC additions increases the toll road volumes, 
but they are still at most half the volumes on 93 or Indiana. Building the FC 
projects reduces the toll road, TB, volumes by 33 percent, and the toll road 
volumes with the MC additions by 18 percent. However, there are many reasons 
to build the FC projects as is explained repeatedly in this paper. 
 
The lack of volume on TB and MC deserves considerable attention because it 
shows that people will avoid paying tolls, and that there is little traffic through the 
corridor that will benefit from the toll road in the first place. As discussed above in 
the travel time and shortest path section, the explanation for the low toll road 
volume and the fact that most Northwest Parkway trips don’t use the toll road, is 
that the toll road is not the shortest route in time and cost for the cross region 
movement which gives rise to the “regional need” for a circumferential highway 
around Denver. Most of the traffic between locations in the region bordering the 
Study Area doesn’t benefit from, and therefore doesn’t use the toll road, even 
with the MC additions. The toll road alternatives also don’t relieve congestion on 
the actual shortest route for whatever limited cross region traffic there is. This is 
shown in the volume plot below by the very small changes in volume on I-70 
                                            
2 We modified the DRCOG model Version 93.3 script to allow for application of a separate 
commercial vehicle toll rate. 
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between the No Action, TB, and MC alternatives. The same can be said for the 
impact of the toll road on traffic and revenue on the Northwest Parkway. In fact, 
the impact of the toll road, TB, by itself, is zero. This means the toll road does not 
serve a “regional need” to close the “gap” in the circumferential highway around 
Denver  
 
Further evidence that the toll road is not satisfying any regional need is the 
relatively constant volume on SH 93 above where the toll road joins it. The 
volume of 25,000 to 29,000 a day, regardless of the toll road alternative, shows 
again that the toll road is not satisfying a “Regional Need”, this time for traffic 
coming from the direction of Boulder which may want to travel west to the 
mountains on I-70. Again, this movement was shown in the travel time section 
above, to not use the toll road. 
 
Comparisons of Congestion Levels 
 
Figures C8 to C14 show the hours of serious congestion per day that can be 
expected on each road section in 2030 for each of the seven alternatives. The 
DRCOG model produces these very useful measures of congestion by 
calculating the volume to capacity ratio (V/C) on every link in the network in each 
of 10 intervals during the day, one as short as a half hour in the morning peak. 
The model’s very reasonable definition of a seriously congested link during any 
interval is a V/C ratio of 0.95 or greater. 
 
The resulting plots of hours of congestion on each link are graphic displays of the 
distribution of  Study Area congested VHT and VMT totals for each alternative 
that are presented below in the comparison of mobility benefits Appendices D 
and E. The toll road sections are never congested because of their very low 
volumes and large unused capacity. Note that the somewhat darker shading in 
these plots for the toll road sections is due to the coding of the toll road as a pair 
of one-way links, similar to the way all the other expressway links (“Facility Type 
1” in the model) are coded. This dual roadway coding is clear for all the other FT 
1 roads in these plots because they are all congested over some hours of the 
day. However, at the 81/2 inch size of these V/C plots, the toll road links are only 
distinguishable as wider, but still completely uncongested gray lines. 
 
These congestion plots show an important progression of decreasing congestion 
in the Study Area, culminating in a remarkably relatively congestion-free 
Study Area in 2030 with the NBA. The toll road, by itself, TB, does nothing to 
relieve congestion on SH 93, which is to be expected, given its lack of impact on 
cross region movement. A comparison of congestion levels on the No Action and 
TB alternatives shows the hours of congestion on all the links is essentially the 
same. This means the toll road does essentially nothing to relieve congestion. 
The MC alternative reduces congestion on 93 and US 6 through Golden due to 
its substantial road widenings at the south end of the toll road. But as these plots 
show, the most congestion-free alternative is the relatively inexpensive NBA.
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Figure C1. No Action Alternative Year 2030 Daily Volumes (in Thousands) 

No Action
52

51

5657

37
54 15

15

22

22
20

12

48

24

2429 12

5

3

26

25

11

1825

24
23

22
23

19

42 91
93

28

11 52

63

92
97 66

69

16

57
60

3

88
87

44
44

40

23

58

137

4

 
Source: CRA International 

 16



April 30, 2007  CRA International 

Figure C2. FC Alternative Year 2030 Daily Volumes (in Thousands) 
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Figure C3. TB Year 2030 Daily Volumes (in Thousands) 
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Figure C4. TB with FC Projects Year 2030 Daily Volumes (in Thousands) 

TB w/ FC
52

51

57
56

23

57
39

14
15

10
4

4 49

20 5
4

5
5 20

56

18

125

30

25

13

3
3

439

2

26

26

24
23

22
23

29

5

88
88

54
11

27

12
25

23

23

39
43

43

89
91

46

15

56
59

4

65

67
69

93
97

 
Source: CRA International 
 

 19



April 30, 2007  CRA International 

Figure C5. MC Year 2030 Daily Volumes (in Thousands) 
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Figure C6. MC with FC Projects Year 2030 Daily Volumes (in Thousands) 
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Figure C7. NBA Year 2030 Daily Volumes (in Thousands) 
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Figure C8. No Action Alternative Year 2030 Daily Hours of Congestion 
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Figure C9. FC Alternative Year 2030 Daily Hours of Congestion 
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Figure C10. TB Year 2030 Daily Hours of Congestion 
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Figure C11. TB with FC Projects Year 2030 Daily Hours of Congestion 
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Figure C12. MC Year 2030 Daily Hours of Congestion 
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Figure C13. MC with FC Projects Year 2030 Daily Hours of Congestion 
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Figure C14. NBA Year 2030 Daily Hours of Congestion 
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Appendix D: Comparison of Daily Mobility Benefits of NBA, FC and TB
   
Regional travel models produce as standard outputs, the VHT and VMT for each 
alternative being evaluated. The reduction in VHT from the No Action alternative 
is an important measure of the mobility benefit from building any set of highway 
improvements. And by adding the toll cost to the travel time on any toll facility 
included in an alternative, the more inclusive and meaningful economic travel 
time savings is also easily calculated. The quite advanced DRCOG model 
produces not only these standard VHT and VMT outputs, it also summarizes the 
vehicle hours and miles of travel under the congested conditions described 
above. Note that toll costs do not enter into these congestion calculations; they 
are simply the total hours and miles of travel that people encounter serious 
congestion during their daily car trips. 
  
Table D1 below provides the improvements in all these mobility measures over 
the No Action alternative for TB, with and without the FC projects, as well as for 
the FC projects alone, and for the NBA. The table shows a remarkable 
progression of improved mobility results, with the NBA being far better than the 
toll road, TB, with twice the benefits in most cases, even when the toll road is 
combined with the FC projects. For most of these measures, the FC alternative 
actually does better than TB by itself. And in every case, adding FC to TB 
improves mobility over TB alone. 
 
Table D1. Comparison of Daily Mobility Benefits of NBA, FC and TB 

No Action FC TB TB  w/ FC NBA
Regional VHT 3,692,370 3,690,291 3,687,835 3,687,514 3,685,746

Δ From No Action -2,079 -4,535 -4,856 -6,623

Regional Economic Travel Time 3,732,800 3,730,573 3,729,661 3,728,744 3,726,343
Δ From No Action -2,227 -3,139 -4,056 -6,457

Regional Congested VHT 1,593,943 1,586,460 1,588,406 1,580,005 1,566,543
Δ From No Action -7,483 -5,537 -13,938 -27,401

Regional Congested VMT 30,672,413 30,563,791 30,581,179 30,422,198 30,143,942
Δ From No Action -108,622 -91,234 -250,215 -528,471

Study Area Congested VHT 110,481 105,054 107,153 99,620 89,005
Δ From No Action -5,428 -3,329 -10,862 -21,477

Study Area Congested VMT 2,637,330 2,535,356 2,559,106 2,400,233 2,138,797
Δ From No Action -101,975 -78,225 -237,098 -498,533  

Source: CRA International 
 
Comparison of Total Daily Travel Times (VHT)
  
For the entire model area (the Denver Region), Table D1 shows that the FC 
projects reduce the total daily vehicle hours traveled by 2,079 hours (always 
using the No Action alternative as the base), while TB doubles this benefit (4,535 
hours). Adding the FC projects to TB increases the benefits to 4,856 hours. But 
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the remarkable outcome is that the NBA has a much larger VHT benefit than 
even the combination of TB and FC.   
  
However, mobility is not only measured by travel time, but also by the cost of 
travel. It is widely accepted in transportation planning and economics, that the 
mobility benefit of a transportation improvement is the net benefit from the travel. 
The common way of measuring the benefit is the reduction in the time and cost 
of travel. This means that we need to add the toll charges on any toll road to 
the travel time of users of that toll road. The DRCOG model converts the 16 
cents per mile toll proposed to be charged on TB to the time cost using a value of 
time of $12 per hour, with both values in 1996 dollars.  
  
The second row in Table D1 gives the results for this much more inclusive 
"economic travel time" value of the mobility benefit. Of course, in this case, the 
benefits of the TB alternatives are less than the above comparisons that don’t 
include the toll costs. The TB benefit is reduced to 3,139 hours and the benefit of 
TB with the FC projects is reduced to 4,056 hours.  
  
The last column of Table D1 gives these same results for the NBA. For each of 
the two measures, the NBA is far superior to the toll road, with or without the FC 
projects. The VHT improvements are about 6,500 hours, and naturally don’t vary 
much because this alternative doesn’t have a toll road in it. (The slight variation is 
because the No Action baseline "alternative" has all the existing regional toll 
facilities in it and the relative comparisons with and without the toll costs vary 
slightly).  
  
Comparison of Congestion Levels
  
As explained in Appendix C, the DRCOG model also produces very useful 
measures of serious congestion on each alternative network. It calculates the 
V/C on every link in the network in each of 10 intervals during the day, one as 
short as a half hour in the morning peak. The model’s very reasonable definition 
of a seriously congested link during any interval is a V/C ratio equal to or greater 
than 0.95. The third and forth rows in Table D1 show the results of these 
calculations for the region, for congested daily VHT and congested VMT, 
respectively. Note that toll costs do not enter into these calculations. These are 
simply the total hours and miles of travel that people encounter serious 
congestion during their daily car trips. 
  
Not surprisingly, the five alternatives in Table D1 line up in almost the same order 
as above when evaluated using these important mobility measures. The notable 
difference is that FC alone always performs better than TB. FC reduces the 
regional hours of congested travel by 7,483 hours, or significantly more than the 
5,537 hour reduction that TB alone produces. And adding FC to TB more than 
doubles, and sometime triples TB`s congested VHT and VMT benefit. But far 
surpassing these TB alternatives are the congested VHT and VMT reductions of 
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the NBA on all four congestion measures. The NBA benefits are twice the 
benefits of TB, even when TB is combined with FC. 
   
As interesting and impressive as these NBA results are, it is probably of even 
greater interest to residents of the Northwest Corridor to look at the congestion 
results for only the Corridor Study Area. The fifth and sixth rows of Table D1 
present these Study Area results for congested VHT and VMT, respectively. As 
expected, the alternatives line up in terms of their relative daily congestion 
reduction results essentially as for the regional results. The NBA reduces both 
congested VHT and VMT by twice as much as the next best alternative, TB, with 
the FC projects. However, what is remarkable are the percentage reductions in 
total daily congestion provided by the NBA. The reduction is close to 20 percent 
in both cases. Since it is a well accepted truism that "we can’t build our way out 
of congestion" (because of induced traffic), this level of congestion reduction is 
very impressive.  
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Appendix E: Comparison of Daily Mobility Benefits of NBA and MC
  
Similar to Table D1, Table E1 presents several mobility measures produced by 
the DRCOG model for five alternatives: 1) the FHU No Action alternative 2) the 
FC alternative, 3) the MC alternative by itself, 4) MC with all the FC projects, and 
5) the NBA. Table E1 compares the alternatives using the model output for the 
Northwest Corridor Study Area, which is the area of most interest to study 
participants. As discussed next, the progression of results go from the NBA 
being worse than MC on the first mobility measure in Table E1, to being close on 
the next measure, to better than MC on the last two (congestion) measures. The 
relative ranking of these alternatives using the corresponding model output for 
the entire region is essentially unchanged from the study area results presented 
in Table E1. 
  
Table E1. Comparison of Daily Mobility Benefits of NBA and MC 

No Action FC MC MC w/ FC NBA
Study Area VHT 310,002 309,375 304,739 304,051 307,077
Δ From No Action -627 -5,263 -5,951 -2,925

Study Area Economic Travel Time 310,854 310,196 308,861 307,634 308,043
Δ From No Action -657 -1,992 -3,219 -2,811

Study Area Congested VHT 110,481 105,054 95,748 90,503 89,005
Δ From No Action -5,428 -14,733 -19,979 -21,477

Study Area Congested VMT 2,637,330 2,535,356 2,394,153 2,258,495 2,138,797
Δ From No Action -101,975 -243,178 -378,836 -498,533  

Source: CRA International 
 
 
Comparison of Total Daily Travel Times (VHT) 
  
As was the case in Table D1, Table E1 shows that the FC’s mobility 
improvements over the No Action base case are much smaller than those for the 
NBA. Not surprisingly, they are also much smaller than the MC’s mobility 
improvements over the No Action. However, it is important to note in Table E1 
that adding the FC projects to MC again increases mobility in every case over the 
toll road alternative, MC alone. This means that even though the addition of the 
FC projects to MC reduces the already low MC toll revenue, as explained in 
Appendix F, it is not in the public interest to forgo the FC projects despite likely 
pressures to not make any improvements that may decrease the toll road use. 
And if the MC improvements are not built as additions to TB (e.g., for lack of 
funds), Table D1 showed that TB alone is actually worse than FC alone on four 
of the six mobility measures in that table. The real possibility that the MC 
additions will not be built is all the more reason to not succumb to pressures 
against building beneficial non-tolled facilities in order to get people to pay tolls 
for facilities of questionable importance. 
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With respect to the mobility measures in Table E1, NBA does not do as well as 
the two MC alternatives on the first measure, Study Area VHT. However on the 
second measure, when the behavioral cost of travel is valued more accurately to 
include the tolls travelers pay to use the toll road, the NBA alternative does much 
better than MC alone, and nearly as well as MC with FC (2,811 vehicle hours per 
day economic travel time reduction for NBA, vs. 1,992 hours and 3,219 hours 
reduction for MC and MC with FC, respectively). 
  
Comparison of Congestion Levels 
  
As explained earlier in Appendices C and D, the DRCOG model also produces 
very useful measures of serious congestion resulting from travel on each 
alternative network. The last two rows of Table E1 show the study area 
congested daily vehicle hours of travel (VHT) and vehicle miles of travel (VMT) 
for each alternative. It is impressive that NBA reduces congestion much more 
than MC alone, and even much more than MC with FC on the important 
congested VMT measure (498,533 miles vs. 378,836 congested miles for MC 
with FC). Noteworthy is that NBA reduces congested VMT in the study area by 
19 percent vs. MC with FC’s reduction of 14 percent and MC alone’s reduction of 
9 percent. As discussed previously, the NBA reduction of total daily study 
area congested VMT and VHT of close to 20 percent is remarkable. Also 
remarkable is that expensive limited access highways are not needed to produce 
such an improvement; indeed such highways bring with them their own sources 
of congestion that serve to offset some of their intended mobility benefit, and at a 
high cost. 
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Appendix F: Toll Revenue from the Northwest Corridor Toll Road 
Alternatives 
  
Figures F1-F2 and Tables F1-F12 show the NPV, or total discounted 35-year 
2010-2044 net toll revenue for six alternatives using best and worst case 
assumptions. All alternatives assume the toll road, TB, will open in 2010. The six 
alternatives are: 1) the toll road, TB, with the MC additions opening in 2020 and 
without the FC projects; 2) the same as 1, but with the FC projects opening in 
2020: 3) the toll road, TB, with the MC additions opening in 2035 and without the 
FC projects; 4) the same as 3, but with the FC projects opening in 2020: 5) 
the toll road, TB, without any MC and FC additions and projects; and 6) the same 
as 5, but with the FC projects.   
 
The best case assumes annual O&M costs of $3.5 million per year in the opening 
year of 2010 (2010 dollars) and a 5.25 percent discount rate.  The worst case 
assumes $5 million per year in 2010 (2010 dollars) in O&M costs and a 6.25 
percent discount rate.  The assumed O&M costs are both substantially less than 
the O&M costs of the Northwest Parkway on a per mile basis. That is, using the 
current per mile O&M costs of the Northwest Parkway, the O&M cost of the toll 
road, TB, would be approximately $6.4 million per year in 2010 (2010 dollars). 
We assume lower costs to account for possible fully automated toll collection that 
may be installed, but these costs would still be equal to, or more than the toll 
revenue during construction and in the early years without MC. This means that 
the financing would have to be done with “Capital Appreciation Bonds” to 
amortize the debt in the early years from the bond proceeds, which increases the 
interest/discount rate. Therefore, the discount rates assumed correspond to a 
mix of Capital Appreciation Bonds and Current Interest Bonds based on the 
current 4.5 percent 30-year AAA municipal bond rate. 
 
Tables F1-F12 also show the toll revenue profile, or year-by-year schedule of toll 
revenues for each of the six alternatives. These tables use the traffic and 
revenue forecasts for TB and the toll road portions of the MC alternative from the 
2005, 2015, 2020, and 2030 runs of the DRCOG model for each alternative to 
develop annual streams of revenue. Beginning with the toll road opening in 2010, 
toll rates are grown at 2.5 percent annual inflation.  O&M costs are also 
increased beginning in 2010 with a 2.5 percent annual inflation rate before being 
subtracted from gross toll revenue to determine each year’s net toll revenue.  
The summary NPV at the lower right in each table is graphed in Figure F1 for 
each of the six alternatives under best case assumptions and in Figure F2 for the 
worst case assumptions. 
 
The figures and tables show that the NPV of the revenue stream over a 35-year 
period ranges from a high of $181 million (2006 dollars) to a low of about $37 
million for the best case, and from $119 million (2006 dollars) to about $6 million 
for the worst case, depending on the year (if ever) of opening of the non-
tolled MC additions to TB, and whether the FC projects are built in 2020, or 
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never. Adding the MC projects in 2020 to TB without the FC projects results in an 
additional $113 million NPV for the best case, and an additional $88 million NPV 
for the worst case. Adding the MC projects to TB only in 2035 without the FC 
projects results in an additional $50 million for the best case and $37 million for 
the worst case. With the FC projects opening in 2020, the additional revenue 
NPVs are $107 million for the best case and $83 million for the worst case for 
MC opening in 2020 and $48 million for the best case and $35 million for the 
worst case for MC opening in 2035. The maximum NPV difference of $145 
million is the difference between MC at 2020 without the FC projects, and TB 
only, with the FC projects under best case assumptions. 
 
 
Figure F-1. Total Discounted 2010-2044 Net Toll Revenue (NPV) of TB and 
Modified Combined Alternatives with and without the FC Projects – Best Case 
 

Year of MC Opening NPV (2006 $)
2020 w/o FC $181,242,386

2020 w/ FC $143,319,021
2035 w/o FC $118,313,933

2035 w/ FC $84,232,350
TB w/o FC $68,125,938

TB w/ FC $36,704,984

Parameters
annualization factor 330

Ramp Up
# of Years 2
Factor 20%

inflation
total 1996-2006 28.5%
future annual inflation 2.5%

discount rate 5.25%

Note: Fiscally Constrained projects open in 2020 when included in the alternative.
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Figure F-2. Total Discounted 2010-2044 Net Toll Revenue (NPV) of TB and MC 
alternatives with and without the FC Projects – Worst Case 

Year of MC Opening NPV (2006 $)
2020 w/o FC $118,791,147

2020 w/ FC $88,833,650
2035 w/o FC $67,388,932

2035 w/ FC $40,579,064
TB w/o FC $30,828,218

TB w/ FC $5,957,624

Parameters
annualization factor 330

Ramp Up
# of Years 2
Factor 20%

inflation
total 1996-2006 28.5%
future annual inflation 2.5%

discount rate 6.25%

Note: Fiscally Constrained projects open in 2020 when included in the alternative.
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Table F-1. Toll Road Revenue Schedule for MC Sections Opening in 2020 
without FC Projects – Best Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $3,500,000 -$106,817 -$87,046
2011 $9,530 $8,577 $4,114,706 $3,587,500 $527,206 $408,197
2012 $9,998 $9,998 $4,916,182 $3,677,188 $1,238,994 $911,458
2013 $10,465 $10,465 $5,274,825 $3,769,117 $1,505,708 $1,052,413
2014 $10,933 $10,933 $5,648,328 $3,863,345 $1,784,983 $1,185,379
2015 $11,401 $11,401 $6,037,209 $3,959,929 $2,077,280 $1,310,678
2016 $11,952 $11,952 $6,487,206 $4,058,927 $2,428,279 $1,455,719
2017 $12,503 $12,503 $6,955,930 $4,160,400 $2,795,530 $1,592,286
2018 $13,054 $13,054 $7,444,036 $4,264,410 $3,179,626 $1,720,722
2019 $13,605 $13,605 $7,952,199 $4,371,020 $3,581,179 $1,841,360
2020 $25,431 $25,431 $15,236,512 $4,480,296 $10,756,216 $5,254,726
2021 $26,688 $26,688 $16,389,365 $4,592,303 $11,797,062 $5,475,733
2022 $27,945 $27,945 $17,590,337 $4,707,111 $12,883,226 $5,681,604
2023 $29,202 $29,202 $18,841,115 $4,824,789 $14,016,326 $5,872,979
2024 $30,459 $30,459 $20,143,438 $4,945,408 $15,198,029 $6,050,474
2025 $31,717 $31,717 $21,499,101 $5,069,044 $16,430,057 $6,214,684
2026 $32,974 $32,974 $22,909,957 $5,195,770 $17,714,187 $6,366,183
2027 $34,231 $34,231 $24,377,919 $5,325,664 $19,052,256 $6,505,523
2028 $35,488 $35,488 $25,904,961 $5,458,806 $20,446,156 $6,633,235
2029 $36,745 $36,745 $27,493,119 $5,595,276 $21,897,843 $6,749,832
2030 $38,002 $38,002 $29,144,494 $5,735,158 $23,409,336 $6,855,807
2031 $39,259 $39,259 $30,861,254 $5,878,536 $24,982,718 $6,951,637
2032 $40,516 $40,516 $32,645,638 $6,025,500 $26,620,138 $7,037,778
2033 $41,773 $41,773 $34,499,952 $6,176,137 $28,323,814 $7,114,673
2034 $43,030 $43,030 $36,426,578 $6,330,541 $30,096,037 $7,182,744
2035 $44,287 $44,287 $38,427,973 $6,488,804 $31,939,169 $7,242,401
2036 $45,544 $45,544 $40,506,672 $6,651,024 $33,855,647 $7,294,037
2037 $46,801 $46,801 $42,665,287 $6,817,300 $35,847,987 $7,338,031
2038 $48,058 $48,058 $44,906,517 $6,987,733 $37,918,785 $7,374,746
2039 $49,315 $49,315 $47,233,143 $7,162,426 $40,070,717 $7,404,533
2040 $50,572 $50,572 $49,648,033 $7,341,487 $42,306,546 $7,427,728
2041 $51,829 $51,829 $52,154,147 $7,525,024 $44,629,123 $7,444,657
2042 $53,086 $53,086 $54,754,537 $7,713,149 $47,041,387 $7,455,630
2043 $54,343 $54,343 $57,452,350 $7,905,978 $49,546,371 $7,460,948
2044 $55,600 $55,600 $60,250,831 $8,103,627 $52,147,204 $7,460,897
Total $920,187,035 $192,248,726 $727,938,309 $181,242,386  

Source: CRA International 
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Table F-2. Toll Road Revenue Schedule for MC Sections Opening in 2020 
and FC Projects Opening in 2020 – Best Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $3,500,000 -$106,817 -$87,046
2011 $9,530 $8,577 $4,114,706 $3,587,500 $527,206 $408,197
2012 $9,998 $9,998 $4,916,182 $3,677,188 $1,238,994 $911,458
2013 $10,465 $10,465 $5,274,825 $3,769,117 $1,505,708 $1,052,413
2014 $10,933 $10,933 $5,648,328 $3,863,345 $1,784,983 $1,185,379
2015 $11,401 $11,401 $6,037,209 $3,959,929 $2,077,280 $1,310,678
2016 $11,952 $11,952 $6,487,206 $4,058,927 $2,428,279 $1,455,719
2017 $12,503 $12,503 $6,955,930 $4,160,400 $2,795,530 $1,592,286
2018 $13,054 $13,054 $7,444,036 $4,264,410 $3,179,626 $1,720,722
2019 $13,605 $13,605 $7,952,199 $4,371,020 $3,581,179 $1,841,360
2020 $19,233 $19,233 $11,522,959 $4,480,296 $7,042,663 $3,440,547
2021 $20,415 $20,415 $12,537,087 $4,592,303 $7,944,784 $3,687,657
2022 $21,598 $21,598 $13,594,720 $4,707,111 $8,887,609 $3,919,506
2023 $22,780 $22,780 $14,697,399 $4,824,789 $9,872,610 $4,136,721
2024 $23,962 $23,962 $15,846,715 $4,945,408 $10,901,306 $4,339,909
2025 $25,145 $25,145 $17,044,311 $5,069,044 $11,975,267 $4,529,656
2026 $26,327 $26,327 $18,291,882 $5,195,770 $13,096,112 $4,706,524
2027 $27,509 $27,509 $19,591,179 $5,325,664 $14,265,515 $4,871,058
2028 $28,692 $28,692 $20,944,009 $5,458,806 $15,485,204 $5,023,780
2029 $29,874 $29,874 $22,352,236 $5,595,276 $16,756,960 $5,165,196
2030 $31,056 $31,056 $23,817,784 $5,735,158 $18,082,626 $5,295,793
2031 $32,238 $32,238 $25,342,639 $5,878,536 $19,464,103 $5,416,039
2032 $33,421 $33,421 $26,928,851 $6,025,500 $20,903,351 $5,526,386
2033 $34,603 $34,603 $28,578,535 $6,176,137 $22,402,397 $5,627,269
2034 $35,785 $35,785 $30,293,872 $6,330,541 $23,963,331 $5,719,107
2035 $36,968 $36,968 $32,077,114 $6,488,804 $25,588,310 $5,802,305
2036 $38,150 $38,150 $33,930,585 $6,651,024 $27,279,560 $5,877,251
2037 $39,332 $39,332 $35,856,681 $6,817,300 $29,039,381 $5,944,319
2038 $40,515 $40,515 $37,857,875 $6,987,733 $30,870,143 $6,003,870
2039 $41,697 $41,697 $39,936,719 $7,162,426 $32,774,293 $6,056,251
2040 $42,879 $42,879 $42,095,844 $7,341,487 $34,754,357 $6,101,796
2041 $44,061 $44,061 $44,337,964 $7,525,024 $36,812,940 $6,140,827
2042 $45,244 $45,244 $46,665,880 $7,713,149 $38,952,731 $6,173,652
2043 $46,426 $46,426 $49,082,482 $7,905,978 $41,176,504 $6,200,570
2044 $47,608 $47,608 $51,590,747 $8,103,627 $43,487,119 $6,221,866
Total $773,039,872 $192,248,726 $580,791,146 $143,319,021  

Source: CRA International 
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Table F-3. Toll Road Revenue Schedule for MC Sections Opening in 2035 
without FC Projects – Best Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $3,500,000 -$106,817 -$87,046
2011 $9,530 $8,577 $4,114,706 $3,587,500 $527,206 $408,197
2012 $9,998 $9,998 $4,916,182 $3,677,188 $1,238,994 $911,458
2013 $10,465 $10,465 $5,274,825 $3,769,117 $1,505,708 $1,052,413
2014 $10,933 $10,933 $5,648,328 $3,863,345 $1,784,983 $1,185,379
2015 $11,401 $11,401 $6,037,209 $3,959,929 $2,077,280 $1,310,678
2016 $11,952 $11,952 $6,487,206 $4,058,927 $2,428,279 $1,455,719
2017 $12,503 $12,503 $6,955,930 $4,160,400 $2,795,530 $1,592,286
2018 $13,054 $13,054 $7,444,036 $4,264,410 $3,179,626 $1,720,722
2019 $13,605 $13,605 $7,952,199 $4,371,020 $3,581,179 $1,841,360
2020 $14,156 $14,156 $8,481,118 $4,480,296 $4,000,822 $1,954,519
2021 $14,512 $14,512 $8,911,669 $4,592,303 $4,319,365 $2,004,880
2022 $14,868 $14,868 $9,358,445 $4,707,111 $4,651,335 $2,051,275
2023 $15,223 $15,223 $9,821,991 $4,824,789 $4,997,203 $2,093,877
2024 $15,579 $15,579 $10,302,866 $4,945,408 $5,357,457 $2,132,853
2025 $15,935 $15,935 $10,801,645 $5,069,044 $5,732,601 $2,168,362
2026 $16,291 $16,291 $11,318,924 $5,195,770 $6,123,154 $2,200,559
2027 $16,647 $16,647 $11,855,316 $5,325,664 $6,529,652 $2,229,594
2028 $17,003 $17,003 $12,411,453 $5,458,806 $6,952,647 $2,255,609
2029 $17,358 $17,358 $12,987,987 $5,595,276 $7,392,711 $2,278,743
2030 $17,714 $17,714 $13,585,591 $5,735,158 $7,850,433 $2,299,128
2031 $18,070 $18,070 $14,204,958 $5,878,536 $8,326,421 $2,316,892
2032 $18,426 $18,426 $14,846,802 $6,025,500 $8,821,302 $2,332,158
2033 $18,782 $18,782 $15,511,860 $6,176,137 $9,335,722 $2,345,045
2034 $19,138 $19,138 $16,200,891 $6,330,541 $9,870,350 $2,355,666
2035 $44,287 $44,287 $38,427,973 $6,488,804 $31,939,169 $7,242,401
2036 $45,544 $45,544 $40,506,672 $6,651,024 $33,855,647 $7,294,037
2037 $46,801 $46,801 $42,665,287 $6,817,300 $35,847,987 $7,338,031
2038 $48,058 $48,058 $44,906,517 $6,987,733 $37,918,785 $7,374,746
2039 $49,315 $49,315 $47,233,143 $7,162,426 $40,070,717 $7,404,533
2040 $50,572 $50,572 $49,648,033 $7,341,487 $42,306,546 $7,427,728
2041 $51,829 $51,829 $52,154,147 $7,525,024 $44,629,123 $7,444,657
2042 $53,086 $53,086 $54,754,537 $7,713,149 $47,041,387 $7,455,630
2043 $54,343 $54,343 $57,452,350 $7,905,978 $49,546,371 $7,460,948
2044 $55,600 $55,600 $60,250,831 $8,103,627 $52,147,204 $7,460,897
Total $726,824,809 $192,248,726 $534,576,083 $118,313,933  

Source: CRA International 
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April 30, 2007  CRA International 

Table F-4. Toll Road Revenue Schedule for MC Sections Opening in 2035 
and FC Projects Opening in 2020 – Best Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $3,500,000 -$106,817 -$87,046
2011 $9,530 $8,577 $4,114,706 $3,587,500 $527,206 $408,197
2012 $9,998 $9,998 $4,916,182 $3,677,188 $1,238,994 $911,458
2013 $10,465 $10,465 $5,274,825 $3,769,117 $1,505,708 $1,052,413
2014 $10,933 $10,933 $5,648,328 $3,863,345 $1,784,983 $1,185,379
2015 $11,401 $11,401 $6,037,209 $3,959,929 $2,077,280 $1,310,678
2016 $11,952 $11,952 $6,487,206 $4,058,927 $2,428,279 $1,455,719
2017 $12,503 $12,503 $6,955,930 $4,160,400 $2,795,530 $1,592,286
2018 $13,054 $13,054 $7,444,036 $4,264,410 $3,179,626 $1,720,722
2019 $13,605 $13,605 $7,952,199 $4,371,020 $3,581,179 $1,841,360
2020 $8,763 $8,763 $5,250,254 $4,480,296 $769,958 $376,147
2021 $9,081 $9,081 $5,576,864 $4,592,303 $984,561 $456,995
2022 $9,399 $9,399 $5,916,523 $4,707,111 $1,209,412 $533,360
2023 $9,718 $9,718 $6,269,679 $4,824,789 $1,444,890 $605,423
2024 $10,036 $10,036 $6,636,795 $4,945,408 $1,691,387 $673,357
2025 $10,354 $10,354 $7,018,349 $5,069,044 $1,949,305 $737,327
2026 $10,672 $10,672 $7,414,832 $5,195,770 $2,219,062 $797,494
2027 $10,990 $10,990 $7,826,753 $5,325,664 $2,501,089 $854,014
2028 $11,308 $11,308 $8,254,635 $5,458,806 $2,795,830 $907,036
2029 $11,626 $11,626 $8,699,020 $5,595,276 $3,103,745 $956,704
2030 $11,944 $11,944 $9,160,465 $5,735,158 $3,425,308 $1,003,157
2031 $12,262 $12,262 $9,639,546 $5,878,536 $3,761,009 $1,046,530
2032 $12,581 $12,581 $10,136,855 $6,025,500 $4,111,355 $1,086,952
2033 $12,899 $12,899 $10,653,005 $6,176,137 $4,476,868 $1,124,547
2034 $13,217 $13,217 $11,188,627 $6,330,541 $4,858,086 $1,159,435
2035 $36,968 $36,968 $32,077,114 $6,488,804 $25,588,310 $5,802,305
2036 $38,150 $38,150 $33,930,585 $6,651,024 $27,279,560 $5,877,251
2037 $39,332 $39,332 $35,856,681 $6,817,300 $29,039,381 $5,944,319
2038 $40,515 $40,515 $37,857,875 $6,987,733 $30,870,143 $6,003,870
2039 $41,697 $41,697 $39,936,719 $7,162,426 $32,774,293 $6,056,251
2040 $42,879 $42,879 $42,095,844 $7,341,487 $34,754,357 $6,101,796
2041 $44,061 $44,061 $44,337,964 $7,525,024 $36,812,940 $6,140,827
2042 $45,244 $45,244 $46,665,880 $7,713,149 $38,952,731 $6,173,652
2043 $46,426 $46,426 $49,082,482 $7,905,978 $41,176,504 $6,200,570
2044 $47,608 $47,608 $51,590,747 $8,103,627 $43,487,119 $6,221,866
Total $591,297,899 $192,248,726 $399,049,173 $84,232,350  

Source: CRA International 
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April 30, 2007  CRA International 

Table F-5. Toll Road Revenue Schedule for MC Sections Not Built without 
FC Projects – Best Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $3,500,000 -$106,817 -$87,046
2011 $9,530 $8,577 $4,114,706 $3,587,500 $527,206 $408,197
2012 $9,998 $9,998 $4,916,182 $3,677,188 $1,238,994 $911,458
2013 $10,465 $10,465 $5,274,825 $3,769,117 $1,505,708 $1,052,413
2014 $10,933 $10,933 $5,648,328 $3,863,345 $1,784,983 $1,185,379
2015 $11,401 $11,401 $6,037,209 $3,959,929 $2,077,280 $1,310,678
2016 $11,952 $11,952 $6,487,206 $4,058,927 $2,428,279 $1,455,719
2017 $12,503 $12,503 $6,955,930 $4,160,400 $2,795,530 $1,592,286
2018 $13,054 $13,054 $7,444,036 $4,264,410 $3,179,626 $1,720,722
2019 $13,605 $13,605 $7,952,199 $4,371,020 $3,581,179 $1,841,360
2020 $14,156 $14,156 $8,481,118 $4,480,296 $4,000,822 $1,954,519
2021 $14,512 $14,512 $8,911,669 $4,592,303 $4,319,365 $2,004,880
2022 $14,868 $14,868 $9,358,445 $4,707,111 $4,651,335 $2,051,275
2023 $15,223 $15,223 $9,821,991 $4,824,789 $4,997,203 $2,093,877
2024 $15,579 $15,579 $10,302,866 $4,945,408 $5,357,457 $2,132,853
2025 $15,935 $15,935 $10,801,645 $5,069,044 $5,732,601 $2,168,362
2026 $16,291 $16,291 $11,318,924 $5,195,770 $6,123,154 $2,200,559
2027 $16,647 $16,647 $11,855,316 $5,325,664 $6,529,652 $2,229,594
2028 $17,003 $17,003 $12,411,453 $5,458,806 $6,952,647 $2,255,609
2029 $17,358 $17,358 $12,987,987 $5,595,276 $7,392,711 $2,278,743
2030 $17,714 $17,714 $13,585,591 $5,735,158 $7,850,433 $2,299,128
2031 $18,070 $18,070 $14,204,958 $5,878,536 $8,326,421 $2,316,892
2032 $18,426 $18,426 $14,846,802 $6,025,500 $8,821,302 $2,332,158
2033 $18,782 $18,782 $15,511,860 $6,176,137 $9,335,722 $2,345,045
2034 $19,138 $19,138 $16,200,891 $6,330,541 $9,870,350 $2,355,666
2035 $19,494 $19,494 $16,914,680 $6,488,804 $10,425,875 $2,364,131
2036 $19,849 $19,849 $17,654,032 $6,651,024 $11,003,007 $2,370,545
2037 $20,205 $20,205 $18,419,780 $6,817,300 $11,602,480 $2,375,011
2038 $20,561 $20,561 $19,212,782 $6,987,733 $12,225,049 $2,377,625
2039 $20,917 $20,917 $20,033,921 $7,162,426 $12,871,496 $2,378,480
2040 $21,273 $21,273 $20,884,110 $7,341,487 $13,542,623 $2,377,668
2041 $21,629 $21,629 $21,764,287 $7,525,024 $14,239,263 $2,375,275
2042 $21,984 $21,984 $22,675,420 $7,713,149 $14,962,270 $2,371,383
2043 $22,340 $22,340 $23,618,507 $7,905,978 $15,712,529 $2,366,073
2044 $22,696 $22,696 $24,594,576 $8,103,627 $16,490,948 $2,359,422
Total $444,597,413 $192,248,726 $252,348,687 $68,125,938  

Source: CRA International 
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April 30, 2007  CRA International 

Table F-6. Toll Road Revenue Schedule for MC Sections Not Built and FC 
Projects Opening in 2020 – Best Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $3,500,000 -$106,817 -$87,046
2011 $9,530 $8,577 $4,114,706 $3,587,500 $527,206 $408,197
2012 $9,998 $9,998 $4,916,182 $3,677,188 $1,238,994 $911,458
2013 $10,465 $10,465 $5,274,825 $3,769,117 $1,505,708 $1,052,413
2014 $10,933 $10,933 $5,648,328 $3,863,345 $1,784,983 $1,185,379
2015 $11,401 $11,401 $6,037,209 $3,959,929 $2,077,280 $1,310,678
2016 $11,952 $11,952 $6,487,206 $4,058,927 $2,428,279 $1,455,719
2017 $12,503 $12,503 $6,955,930 $4,160,400 $2,795,530 $1,592,286
2018 $13,054 $13,054 $7,444,036 $4,264,410 $3,179,626 $1,720,722
2019 $13,605 $13,605 $7,952,199 $4,371,020 $3,581,179 $1,841,360
2020 $8,763 $8,763 $5,250,254 $4,480,296 $769,958 $376,147
2021 $9,081 $9,081 $5,576,864 $4,592,303 $984,561 $456,995
2022 $9,399 $9,399 $5,916,523 $4,707,111 $1,209,412 $533,360
2023 $9,718 $9,718 $6,269,679 $4,824,789 $1,444,890 $605,423
2024 $10,036 $10,036 $6,636,795 $4,945,408 $1,691,387 $673,357
2025 $10,354 $10,354 $7,018,349 $5,069,044 $1,949,305 $737,327
2026 $10,672 $10,672 $7,414,832 $5,195,770 $2,219,062 $797,494
2027 $10,990 $10,990 $7,826,753 $5,325,664 $2,501,089 $854,014
2028 $11,308 $11,308 $8,254,635 $5,458,806 $2,795,830 $907,036
2029 $11,626 $11,626 $8,699,020 $5,595,276 $3,103,745 $956,704
2030 $11,944 $11,944 $9,160,465 $5,735,158 $3,425,308 $1,003,157
2031 $12,262 $12,262 $9,639,546 $5,878,536 $3,761,009 $1,046,530
2032 $12,581 $12,581 $10,136,855 $6,025,500 $4,111,355 $1,086,952
2033 $12,899 $12,899 $10,653,005 $6,176,137 $4,476,868 $1,124,547
2034 $13,217 $13,217 $11,188,627 $6,330,541 $4,858,086 $1,159,435
2035 $13,535 $13,535 $11,744,372 $6,488,804 $5,255,568 $1,191,732
2036 $13,853 $13,853 $12,320,911 $6,651,024 $5,669,887 $1,221,550
2037 $14,171 $14,171 $12,918,937 $6,817,300 $6,101,637 $1,248,996
2038 $14,489 $14,489 $13,539,164 $6,987,733 $6,551,431 $1,274,174
2039 $14,807 $14,807 $14,182,327 $7,162,426 $7,019,902 $1,297,184
2040 $15,126 $15,126 $14,849,187 $7,341,487 $7,507,701 $1,318,121
2041 $15,444 $15,444 $15,540,526 $7,525,024 $8,015,503 $1,337,079
2042 $15,762 $15,762 $16,257,151 $7,713,149 $8,544,002 $1,354,146
2043 $16,080 $16,080 $16,999,895 $7,905,978 $9,093,917 $1,369,409
2044 $16,398 $16,398 $17,769,615 $8,103,627 $9,665,988 $1,382,949
Total $323,988,095 $192,248,726 $131,739,369 $36,704,984  

Source: CRA International 
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April 30, 2007  CRA International 

Table F-7. Toll Road Revenue Schedule for MC Sections Opening in 2020 
without FC Projects – Worst Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $5,000,000 -$1,606,817 -$1,260,813
2011 $9,530 $8,577 $4,114,706 $5,125,000 -$1,010,294 -$746,110
2012 $9,998 $9,998 $4,916,182 $5,253,125 -$336,943 -$234,198
2013 $10,465 $10,465 $5,274,825 $5,384,453 -$109,628 -$71,716
2014 $10,933 $10,933 $5,648,328 $5,519,064 $129,263 $79,587
2015 $11,401 $11,401 $6,037,209 $5,657,041 $380,168 $220,300
2016 $11,952 $11,952 $6,487,206 $5,798,467 $688,739 $375,634
2017 $12,503 $12,503 $6,955,930 $5,943,429 $1,012,501 $519,729
2018 $13,054 $13,054 $7,444,036 $6,092,014 $1,352,021 $653,185
2019 $13,605 $13,605 $7,952,199 $6,244,315 $1,707,884 $776,573
2020 $25,431 $25,431 $15,236,512 $6,400,423 $8,836,090 $3,781,420
2021 $26,688 $26,688 $16,389,365 $6,560,433 $9,828,932 $3,958,879
2022 $27,945 $27,945 $17,590,337 $6,724,444 $10,865,893 $4,119,101
2023 $29,202 $29,202 $18,841,115 $6,892,555 $11,948,560 $4,263,081
2024 $30,459 $30,459 $20,143,438 $7,064,869 $13,078,568 $4,391,767
2025 $31,717 $31,717 $21,499,101 $7,241,491 $14,257,610 $4,506,059
2026 $32,974 $32,974 $22,909,957 $7,422,528 $15,487,429 $4,606,813
2027 $34,231 $34,231 $24,377,919 $7,608,091 $16,769,828 $4,694,841
2028 $35,488 $35,488 $25,904,961 $7,798,294 $18,106,668 $4,770,917
2029 $36,745 $36,745 $27,493,119 $7,993,251 $19,499,868 $4,835,775
2030 $38,002 $38,002 $29,144,494 $8,193,082 $20,951,412 $4,890,112
2031 $39,259 $39,259 $30,861,254 $8,397,909 $22,463,345 $4,934,589
2032 $40,516 $40,516 $32,645,638 $8,607,857 $24,037,781 $4,969,835
2033 $41,773 $41,773 $34,499,952 $8,823,053 $25,676,898 $4,996,446
2034 $43,030 $43,030 $36,426,578 $9,043,630 $27,382,948 $5,014,988
2035 $44,287 $44,287 $38,427,973 $9,269,720 $29,158,253 $5,025,998
2036 $45,544 $45,544 $40,506,672 $9,501,464 $31,005,208 $5,029,983
2037 $46,801 $46,801 $42,665,287 $9,739,000 $32,926,287 $5,027,426
2038 $48,058 $48,058 $44,906,517 $9,982,475 $34,924,042 $5,018,784
2039 $49,315 $49,315 $47,233,143 $10,232,037 $37,001,106 $5,004,489
2040 $50,572 $50,572 $49,648,033 $10,487,838 $39,160,195 $4,984,951
2041 $51,829 $51,829 $52,154,147 $10,750,034 $41,404,113 $4,960,559
2042 $53,086 $53,086 $54,754,537 $11,018,785 $43,735,752 $4,931,679
2043 $54,343 $54,343 $57,452,350 $11,294,254 $46,158,095 $4,898,658
2044 $55,600 $55,600 $60,250,831 $11,576,611 $48,674,221 $4,861,825
Total $920,187,035 $274,641,037 $645,545,997 $118,791,147  

Source: CRA International 
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April 30, 2007  CRA International 

Table F-8. Toll Road Revenue Schedule for MC Sections Opening in 2020 
and FC Projects Opening in 2020 – Worst Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $5,000,000 -$1,606,817 -$1,260,813
2011 $9,530 $8,577 $4,114,706 $5,125,000 -$1,010,294 -$746,110
2012 $9,998 $9,998 $4,916,182 $5,253,125 -$336,943 -$234,198
2013 $10,465 $10,465 $5,274,825 $5,384,453 -$109,628 -$71,716
2014 $10,933 $10,933 $5,648,328 $5,519,064 $129,263 $79,587
2015 $11,401 $11,401 $6,037,209 $5,657,041 $380,168 $220,300
2016 $11,952 $11,952 $6,487,206 $5,798,467 $688,739 $375,634
2017 $12,503 $12,503 $6,955,930 $5,943,429 $1,012,501 $519,729
2018 $13,054 $13,054 $7,444,036 $6,092,014 $1,352,021 $653,185
2019 $13,605 $13,605 $7,952,199 $6,244,315 $1,707,884 $776,573
2020 $19,233 $19,233 $11,522,959 $6,400,423 $5,122,537 $2,192,199
2021 $20,415 $20,415 $12,537,087 $6,560,433 $5,976,654 $2,407,266
2022 $21,598 $21,598 $13,594,720 $6,724,444 $6,870,276 $2,604,421
2023 $22,780 $22,780 $14,697,399 $6,892,555 $7,804,844 $2,784,660
2024 $23,962 $23,962 $15,846,715 $7,064,869 $8,781,846 $2,948,933
2025 $25,145 $25,145 $17,044,311 $7,241,491 $9,802,820 $3,098,141
2026 $26,327 $26,327 $18,291,882 $7,422,528 $10,869,354 $3,233,143
2027 $27,509 $27,509 $19,591,179 $7,608,091 $11,983,088 $3,354,757
2028 $28,692 $28,692 $20,944,009 $7,798,294 $13,145,715 $3,463,758
2029 $29,874 $29,874 $22,352,236 $7,993,251 $14,358,985 $3,560,887
2030 $31,056 $31,056 $23,817,784 $8,193,082 $15,624,702 $3,646,844
2031 $32,238 $32,238 $25,342,639 $8,397,909 $16,944,730 $3,722,298
2032 $33,421 $33,421 $26,928,851 $8,607,857 $18,320,994 $3,787,884
2033 $34,603 $34,603 $28,578,535 $8,823,053 $19,755,481 $3,844,203
2034 $35,785 $35,785 $30,293,872 $9,043,630 $21,250,242 $3,891,828
2035 $36,968 $36,968 $32,077,114 $9,269,720 $22,807,394 $3,931,302
2036 $38,150 $38,150 $33,930,585 $9,501,464 $24,429,121 $3,963,142
2037 $39,332 $39,332 $35,856,681 $9,739,000 $26,117,681 $3,987,838
2038 $40,515 $40,515 $37,857,875 $9,982,475 $27,875,400 $4,005,854
2039 $41,697 $41,697 $39,936,719 $10,232,037 $29,704,682 $4,017,630
2040 $42,879 $42,879 $42,095,844 $10,487,838 $31,608,006 $4,023,585
2041 $44,061 $44,061 $44,337,964 $10,750,034 $33,587,930 $4,024,115
2042 $45,244 $45,244 $46,665,880 $11,018,785 $35,647,096 $4,019,596
2043 $46,426 $46,426 $49,082,482 $11,294,254 $37,788,227 $4,010,382
2044 $47,608 $47,608 $51,590,747 $11,576,611 $40,014,136 $3,996,812
Total $773,039,872 $274,641,037 $498,398,835 $88,833,650  

Source: CRA International 
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April 30, 2007  CRA International 

Table F-9. Toll Road Revenue Schedule for MC Sections Opening in 2035 
without FC Projects – Worst Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $5,000,000 -$1,606,817 -$1,260,813
2011 $9,530 $8,577 $4,114,706 $5,125,000 -$1,010,294 -$746,110
2012 $9,998 $9,998 $4,916,182 $5,253,125 -$336,943 -$234,198
2013 $10,465 $10,465 $5,274,825 $5,384,453 -$109,628 -$71,716
2014 $10,933 $10,933 $5,648,328 $5,519,064 $129,263 $79,587
2015 $11,401 $11,401 $6,037,209 $5,657,041 $380,168 $220,300
2016 $11,952 $11,952 $6,487,206 $5,798,467 $688,739 $375,634
2017 $12,503 $12,503 $6,955,930 $5,943,429 $1,012,501 $519,729
2018 $13,054 $13,054 $7,444,036 $6,092,014 $1,352,021 $653,185
2019 $13,605 $13,605 $7,952,199 $6,244,315 $1,707,884 $776,573
2020 $14,156 $14,156 $8,481,118 $6,400,423 $2,080,696 $890,437
2021 $14,512 $14,512 $8,911,669 $6,560,433 $2,351,235 $947,026
2022 $14,868 $14,868 $9,358,445 $6,724,444 $2,634,001 $998,511
2023 $15,223 $15,223 $9,821,991 $6,892,555 $2,929,436 $1,045,182
2024 $15,579 $15,579 $10,302,866 $7,064,869 $3,237,997 $1,087,315
2025 $15,935 $15,935 $10,801,645 $7,241,491 $3,560,154 $1,125,172
2026 $16,291 $16,291 $11,318,924 $7,422,528 $3,896,396 $1,159,002
2027 $16,647 $16,647 $11,855,316 $7,608,091 $4,247,224 $1,189,043
2028 $17,003 $17,003 $12,411,453 $7,798,294 $4,613,159 $1,215,519
2029 $17,358 $17,358 $12,987,987 $7,993,251 $4,994,736 $1,238,645
2030 $17,714 $17,714 $13,585,591 $8,193,082 $5,392,509 $1,258,625
2031 $18,070 $18,070 $14,204,958 $8,397,909 $5,807,048 $1,275,651
2032 $18,426 $18,426 $14,846,802 $8,607,857 $6,238,945 $1,289,908
2033 $18,782 $18,782 $15,511,860 $8,823,053 $6,688,806 $1,301,569
2034 $19,138 $19,138 $16,200,891 $9,043,630 $7,157,262 $1,310,801
2035 $44,287 $44,287 $38,427,973 $9,269,720 $29,158,253 $5,025,998
2036 $45,544 $45,544 $40,506,672 $9,501,464 $31,005,208 $5,029,983
2037 $46,801 $46,801 $42,665,287 $9,739,000 $32,926,287 $5,027,426
2038 $48,058 $48,058 $44,906,517 $9,982,475 $34,924,042 $5,018,784
2039 $49,315 $49,315 $47,233,143 $10,232,037 $37,001,106 $5,004,489
2040 $50,572 $50,572 $49,648,033 $10,487,838 $39,160,195 $4,984,951
2041 $51,829 $51,829 $52,154,147 $10,750,034 $41,404,113 $4,960,559
2042 $53,086 $53,086 $54,754,537 $11,018,785 $43,735,752 $4,931,679
2043 $54,343 $54,343 $57,452,350 $11,294,254 $46,158,095 $4,898,658
2044 $55,600 $55,600 $60,250,831 $11,576,611 $48,674,221 $4,861,825
Total $726,824,809 $274,641,037 $452,183,772 $67,388,932  

Source: CRA International 
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Table F-10. Toll Road Revenue Schedule for MC Sections Opening in 2035 
and FC Projects Opening in 2020 – Worst Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $5,000,000 -$1,606,817 -$1,260,813
2011 $9,530 $8,577 $4,114,706 $5,125,000 -$1,010,294 -$746,110
2012 $9,998 $9,998 $4,916,182 $5,253,125 -$336,943 -$234,198
2013 $10,465 $10,465 $5,274,825 $5,384,453 -$109,628 -$71,716
2014 $10,933 $10,933 $5,648,328 $5,519,064 $129,263 $79,587
2015 $11,401 $11,401 $6,037,209 $5,657,041 $380,168 $220,300
2016 $11,952 $11,952 $6,487,206 $5,798,467 $688,739 $375,634
2017 $12,503 $12,503 $6,955,930 $5,943,429 $1,012,501 $519,729
2018 $13,054 $13,054 $7,444,036 $6,092,014 $1,352,021 $653,185
2019 $13,605 $13,605 $7,952,199 $6,244,315 $1,707,884 $776,573
2020 $8,763 $8,763 $5,250,254 $6,400,423 -$1,150,168 -$492,217
2021 $9,081 $9,081 $5,576,864 $6,560,433 -$983,569 -$396,160
2022 $9,399 $9,399 $5,916,523 $6,724,444 -$807,921 -$306,271
2023 $9,718 $9,718 $6,269,679 $6,892,555 -$622,876 -$222,234
2024 $10,036 $10,036 $6,636,795 $7,064,869 -$428,074 -$143,747
2025 $10,354 $10,354 $7,018,349 $7,241,491 -$223,142 -$70,523
2026 $10,672 $10,672 $7,414,832 $7,422,528 -$7,696 -$2,289
2027 $10,990 $10,990 $7,826,753 $7,608,091 $218,661 $61,216
2028 $11,308 $11,308 $8,254,635 $7,798,294 $456,342 $120,241
2029 $11,626 $11,626 $8,699,020 $7,993,251 $705,769 $175,024
2030 $11,944 $11,944 $9,160,465 $8,193,082 $967,383 $225,790
2031 $12,262 $12,262 $9,639,546 $8,397,909 $1,241,637 $272,754
2032 $12,581 $12,581 $10,136,855 $8,607,857 $1,528,998 $316,122
2033 $12,899 $12,899 $10,653,005 $8,823,053 $1,829,952 $356,089
2034 $13,217 $13,217 $11,188,627 $9,043,630 $2,144,997 $392,841
2035 $36,968 $36,968 $32,077,114 $9,269,720 $22,807,394 $3,931,302
2036 $38,150 $38,150 $33,930,585 $9,501,464 $24,429,121 $3,963,142
2037 $39,332 $39,332 $35,856,681 $9,739,000 $26,117,681 $3,987,838
2038 $40,515 $40,515 $37,857,875 $9,982,475 $27,875,400 $4,005,854
2039 $41,697 $41,697 $39,936,719 $10,232,037 $29,704,682 $4,017,630
2040 $42,879 $42,879 $42,095,844 $10,487,838 $31,608,006 $4,023,585
2041 $44,061 $44,061 $44,337,964 $10,750,034 $33,587,930 $4,024,115
2042 $45,244 $45,244 $46,665,880 $11,018,785 $35,647,096 $4,019,596
2043 $46,426 $46,426 $49,082,482 $11,294,254 $37,788,227 $4,010,382
2044 $47,608 $47,608 $51,590,747 $11,576,611 $40,014,136 $3,996,812
Total $591,297,899 $274,641,037 $316,656,861 $40,579,064  

Source: CRA International 
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Table F-11. Toll Road Revenue Schedule for MC Sections Not Built without 
FC Projects – Worst Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $5,000,000 -$1,606,817 -$1,260,813
2011 $9,530 $8,577 $4,114,706 $5,125,000 -$1,010,294 -$746,110
2012 $9,998 $9,998 $4,916,182 $5,253,125 -$336,943 -$234,198
2013 $10,465 $10,465 $5,274,825 $5,384,453 -$109,628 -$71,716
2014 $10,933 $10,933 $5,648,328 $5,519,064 $129,263 $79,587
2015 $11,401 $11,401 $6,037,209 $5,657,041 $380,168 $220,300
2016 $11,952 $11,952 $6,487,206 $5,798,467 $688,739 $375,634
2017 $12,503 $12,503 $6,955,930 $5,943,429 $1,012,501 $519,729
2018 $13,054 $13,054 $7,444,036 $6,092,014 $1,352,021 $653,185
2019 $13,605 $13,605 $7,952,199 $6,244,315 $1,707,884 $776,573
2020 $14,156 $14,156 $8,481,118 $6,400,423 $2,080,696 $890,437
2021 $14,512 $14,512 $8,911,669 $6,560,433 $2,351,235 $947,026
2022 $14,868 $14,868 $9,358,445 $6,724,444 $2,634,001 $998,511
2023 $15,223 $15,223 $9,821,991 $6,892,555 $2,929,436 $1,045,182
2024 $15,579 $15,579 $10,302,866 $7,064,869 $3,237,997 $1,087,315
2025 $15,935 $15,935 $10,801,645 $7,241,491 $3,560,154 $1,125,172
2026 $16,291 $16,291 $11,318,924 $7,422,528 $3,896,396 $1,159,002
2027 $16,647 $16,647 $11,855,316 $7,608,091 $4,247,224 $1,189,043
2028 $17,003 $17,003 $12,411,453 $7,798,294 $4,613,159 $1,215,519
2029 $17,358 $17,358 $12,987,987 $7,993,251 $4,994,736 $1,238,645
2030 $17,714 $17,714 $13,585,591 $8,193,082 $5,392,509 $1,258,625
2031 $18,070 $18,070 $14,204,958 $8,397,909 $5,807,048 $1,275,651
2032 $18,426 $18,426 $14,846,802 $8,607,857 $6,238,945 $1,289,908
2033 $18,782 $18,782 $15,511,860 $8,823,053 $6,688,806 $1,301,569
2034 $19,138 $19,138 $16,200,891 $9,043,630 $7,157,262 $1,310,801
2035 $19,494 $19,494 $16,914,680 $9,269,720 $7,644,959 $1,317,759
2036 $19,849 $19,849 $17,654,032 $9,501,464 $8,152,568 $1,322,593
2037 $20,205 $20,205 $18,419,780 $9,739,000 $8,680,780 $1,325,445
2038 $20,561 $20,561 $19,212,782 $9,982,475 $9,230,307 $1,326,448
2039 $20,917 $20,917 $20,033,921 $10,232,037 $9,801,884 $1,325,729
2040 $21,273 $21,273 $20,884,110 $10,487,838 $10,396,272 $1,323,408
2041 $21,629 $21,629 $21,764,287 $10,750,034 $11,014,253 $1,319,600
2042 $21,984 $21,984 $22,675,420 $11,018,785 $11,656,635 $1,314,412
2043 $22,340 $22,340 $23,618,507 $11,294,254 $12,324,252 $1,307,946
2044 $22,696 $22,696 $24,594,576 $11,576,611 $13,017,965 $1,300,300
Total $444,597,413 $274,641,037 $169,956,376 $30,828,218  

Source: CRA International 
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Table F-12. Toll Road Revenue Schedule for MC Sections Not Built and FC 
Projects Opening in 2020 – Worst Case Assumptions 

Year
Pre ramp-up 
Daily (1996 $)

Post ramp-up 
Daily (1996 $)

Annual Revenue 
(Current Year $)

O&M 
(Current Year $)

Net Revenue 
(Current Year $) NPV (2006 $)

2010 $9,062 $7,250 $3,393,183 $5,000,000 -$1,606,817 -$1,260,813
2011 $9,530 $8,577 $4,114,706 $5,125,000 -$1,010,294 -$746,110
2012 $9,998 $9,998 $4,916,182 $5,253,125 -$336,943 -$234,198
2013 $10,465 $10,465 $5,274,825 $5,384,453 -$109,628 -$71,716
2014 $10,933 $10,933 $5,648,328 $5,519,064 $129,263 $79,587
2015 $11,401 $11,401 $6,037,209 $5,657,041 $380,168 $220,300
2016 $11,952 $11,952 $6,487,206 $5,798,467 $688,739 $375,634
2017 $12,503 $12,503 $6,955,930 $5,943,429 $1,012,501 $519,729
2018 $13,054 $13,054 $7,444,036 $6,092,014 $1,352,021 $653,185
2019 $13,605 $13,605 $7,952,199 $6,244,315 $1,707,884 $776,573
2020 $8,763 $8,763 $5,250,254 $6,400,423 -$1,150,168 -$492,217
2021 $9,081 $9,081 $5,576,864 $6,560,433 -$983,569 -$396,160
2022 $9,399 $9,399 $5,916,523 $6,724,444 -$807,921 -$306,271
2023 $9,718 $9,718 $6,269,679 $6,892,555 -$622,876 -$222,234
2024 $10,036 $10,036 $6,636,795 $7,064,869 -$428,074 -$143,747
2025 $10,354 $10,354 $7,018,349 $7,241,491 -$223,142 -$70,523
2026 $10,672 $10,672 $7,414,832 $7,422,528 -$7,696 -$2,289
2027 $10,990 $10,990 $7,826,753 $7,608,091 $218,661 $61,216
2028 $11,308 $11,308 $8,254,635 $7,798,294 $456,342 $120,241
2029 $11,626 $11,626 $8,699,020 $7,993,251 $705,769 $175,024
2030 $11,944 $11,944 $9,160,465 $8,193,082 $967,383 $225,790
2031 $12,262 $12,262 $9,639,546 $8,397,909 $1,241,637 $272,754
2032 $12,581 $12,581 $10,136,855 $8,607,857 $1,528,998 $316,122
2033 $12,899 $12,899 $10,653,005 $8,823,053 $1,829,952 $356,089
2034 $13,217 $13,217 $11,188,627 $9,043,630 $2,144,997 $392,841
2035 $13,535 $13,535 $11,744,372 $9,269,720 $2,474,651 $426,555
2036 $13,853 $13,853 $12,320,911 $9,501,464 $2,819,448 $457,400
2037 $14,171 $14,171 $12,918,937 $9,739,000 $3,179,937 $485,536
2038 $14,489 $14,489 $13,539,164 $9,982,475 $3,556,689 $511,116
2039 $14,807 $14,807 $14,182,327 $10,232,037 $3,950,291 $534,286
2040 $15,126 $15,126 $14,849,187 $10,487,838 $4,361,349 $555,184
2041 $15,444 $15,444 $15,540,526 $10,750,034 $4,790,492 $573,941
2042 $15,762 $15,762 $16,257,151 $11,018,785 $5,238,367 $590,683
2043 $16,080 $16,080 $16,999,895 $11,294,254 $5,705,641 $605,527
2044 $16,398 $16,398 $17,769,615 $11,576,611 $6,193,004 $618,588
Total $323,988,095 $274,641,037 $49,347,058 $5,957,624  

Source: CRA International 
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Building the FC projects, with an opening in 2020, makes a significant difference 
in these toll revenues. Considering the best case, for TB only (MC never built), 
the difference is $31 million, or nearly half of the revenue without the FC projects. 
With the MC additions to TB in 2020, the difference is $38 million, or 21 percent 
of the revenue without the FC projects. With the MC additions to TB in 2035, the 
difference is $34 million, or 29 percent of the revenue without the FC projects. 
These reductions in the toll revenues from building the FC projects would likely 
produce serious pressures not to build these projects. This is despite the fact 
that, as shown above in the other sections of this White Paper, these projects 
provide more travel time savings in the region than the toll road itself, TB, and 
adding TB to the FC alternative actually reduces the regional travel time savings. 
 
These NPVs are calculated as shown in the columns in Tables F1-F12. The first 
column shows the daily toll revenue in each year in 1996 dollars since the 
DRCOG model uses the toll rate in 1996 dollars ($0.16/mile).3 The second 
column applies a conservative, only two-year (80 percent, 90 percent) ramp-up 
period discount. The third column converts the daily revenue into annual 
revenues in current year dollars using an annualization factor of 330 and inflation 
(future inflation of 2.5 percent annually assumed). The fourth column reflects the 
O&M costs in current year dollars.  The fifth column displays the net revenues in 
current year dollars calculated by subtracting the O&M costs from the gross toll 
revenue.  The sixth column calculates the NPV in 2006 dollars using the discount 
rate of 5.25 percent in the best case and 6.25 percent in the worst case.  The 
bottom of the sixth column contains the total 35-year NPV value in 2006 dollars 
which is graphed in Figures F1 and F2. 
  
These NPVs are a measure of the relative borrowing ability of the revenues from 
each of the toll road alternatives. Unfortunately, the actual borrowing power or 
capitalization ability of bonds backed by this revenue stream is much less than 
these NPVs. Bankers reduce the NPVs by the cost of insurance, the required 
debt-coverage ratios of 1.25 to 1.75, and other factors (e.g., “haircuts”) that 
further limit the borrowing power of the toll revenue stream. 
 
Without the MC additions, the NPV of TB’s revenue stream ranges from a worst 
case of approximately $6 million to a best case of $68 million, depending on the 
O&M costs and discount rate assumptions, and whether the FC projects are built.  
After the reductions for insurance costs, coverage ratios, and other “haircuts”, it 
is doubtful that bankers would bond any remaining revenue stream, given the 
uncertainties with toll revenue projections nationally and in the Denver region. 
Charitably, assuming half the best case situation, there might be $30 million of 
bonding capability from the toll road, TB, alone. This is five percent of the $600 

                                            
3 We used a truck toll rate of three times the car toll which is equal to the multiple of the 
Northwest Parkway four axle truck toll to the car toll ($6.00 vs. $2.00). The DRCOG model values 
truck travel time at a constant three times car travel time. Note that “18 wheelers” have five axles, 
but we used the four axle lower truck toll rate corresponding to the DRCOG value of time multiple 
for trucks vs. cars. 
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million estimated cost of the toll road without the MC additions, and must be 
considered in the noise of this estimated cost. 
 
With the MC additions built already in 2020, the NPV of the revenue stream 
ranges from approximately $88 to $181 million. Again, even charitably assuming 
half the best case amount remaining for bonding after deductions for insurance, 
coverage ratios and other “haircuts”, the bonding ability of the revenue stream 
might be $90 million. And again, this amount is approximately five percent of the 
MC construction cost estimate of $1.550 billion, and must be considered in the 
noise of this estimated cost.  
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