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Executive Summary 
The Richmond Transit Network Plan (RTNP) will provide significant benefits, but will require a 
one-time implementation cost to retime routes, train drivers on new routes, replace signs, and 
inform the public. However, the cost of not implementing the RTNP seamlessly with the opening 
of the Pulse bus rapid transit line would be even greater. 
 
The RTNP is designed to avoid duplication of the Pulse service and straighten routes through 
downtown, while obviating the need for a large transfer center. 
 

● This analysis finds that continuing to operate routes as is will result in nearly 78,000 
hours of duplicated service per year, costing $7.8 million.  

● Not implementing the RTNP at all may also lead to the unnecessary construction of a 
large transfer center, at a cost of upwards of $30 million.  

● Lastly, the construction of a transfer center or an attempt to reduce the duplicated 
service in a manner other than the RTNP will entail significant costs in retiming, 
retraining, resigning and Title VI analysis and consultation, which will likely exceed 
any one-time costs from the RTNP.  

 
Using the Pulse report done for GRTC , the expected number of hours of service without 1

the RTNP is 343,185, and with the RTNP 345,402, less than a 1% difference. This analysis 
concludes that implementation of the RTNP alongside the Pulse will save GRTC, and ultimately 
the City, millions of dollars per year and provide many more benefits to City residents than any 
delay or cancellation of the RTNP. 

1 Non-city service was removed, and the 3% undercounting in the model was reversed. GRTC Operating 
and Maintenance Driving Supply Variables, BRT report, http://www.ridegrtc.com/media/main/brt/ 
Operating%20and%20Maintenance%20Cost%20Estimate%20Technical%20Report.pdf. 



 

Overview 
The Richmond Transit Network Plan is the most comprehensive reworking of Richmond’s transit 
system in over half a century. Never before have so many stakeholders and members of the 
public come together to find consensus on a way to move Richmond’s public transit forward. 
This plan will vastly improve frequency and access throughout the city, all at a low, one-time 
implementation cost. 
 
Delaying or canceling this plan would not only delay or cancel all the benefits, it would itself 
incur significant hidden costs. This analysis quantifies these costs and exposes the stark choice 
that decision-makers must grapple with. 

Analysis 

Duplication on Broad Street 
The Pulse is intended to be the first choice for trips on Broad Street, being faster and more 
frequent than other buses because of dedicated lanes and signal priorities. Though the 6 will 
continue to provide local service on Broad Street, five other buses currently spend a long time 
on Broad and will duplicate service of the Pulse if they continue to run after its implementation. 
These five buses are the 1, 2, 3, 4 and 24.  2

 

 
 
One of the goals of the RTNP is to take duplicative service off Broad and reallocate the service 
to other parts of those routes. For example, the 2 Patterson follows Broad from Robinson east 
to downtown and back. The RTNP would stop the 2 at Robinson and turn it around there, so the 
buses could provide more service on the Patterson part of the route and leave the Pulse to do 

2 Other buses were not included for savings. The TIGER grant already requires a reduction in the 6; buses 
that leave Broad before Robinson (10 and 21) were not included because the RTNP does not short turn 
them; and the 19 is a Henrico bus so not a city cost, though Henrico will be duplicating $230,000 in service 
by not short turning the 19 at Willow Lawn. 



 

the trip on Broad. 
 
Since most people would transfer to the Pulse, most of the 2 service east of Robinson is 
duplicative service, and could be reassigned to other parts of the network. Retaining the current 
service thus wastes driver time, which costs money. 
 
Using route time data provided by GRTC , we calculated that the time these five buses spend 3

east of Robinson is 43,000 bus hours of time per year. As an hour of bus time costs GRTC 
$100.40 in 2016 dollars , that comes out to $4.32 million per year to operate this duplicative 4

service, or $360,000 per month. Just for these five routes. 

Straightening Downtown Service 
Another problem the RTNP addresses is GRTC routing downtown. As you can see, it is harder 
to follow GRTC routes through downtown than individual noodles in a bowl of spaghetti. Most 
routes move through downtown, which severely slow them down. That service, which duplicates 
the Pulse and other buses, would be straightened in the RTNP, so failing to implement the 
RTNP and retaining current service results in more wasted service. 
 

 
 
Adding up duplicated service on 12 routes, we find that there is another 34,500 duplicative 
hours of service per year, costing $3.46 million yearly to operate, or $290,000 per month. 

3 GRTC Operating and Maintenance Driving Supply Variables, BRT report, 
http://www.ridegrtc.com/media/main/brt/Operating%20and%20Maintenance%20Cost%20Estimate%20Tech
nical%20Report.pdf. 
4  GRTC System Costs, Federal Transit Administration, 2014, 
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/30006.pdf. 



 

 
It is worth pointing out that doing these changes on their own cannot be accomplished without 
incurring costs. Routes have to be retimed, drivers have to be retrained, and signs have to be 
replaced. These one-time costs are similar to the one-time costs required for the RTNP, so 
failing to follow through with the RTNP doesn't save in implementation costs. Further, as more 
than 10% of each route is being changed, Title VI applies, so a lengthy and costly analysis 
would follow. The RTNP has already incorporated this analysis into its review, including public 
meetings and on-board surveys; any other plan would require a new, costly study to satisfy Title 
VI, while providing worse service than the RTNP. 
 
Further, GRTC's highly skilled Title VI manager, Katie Schwing, whose main job is planning 
(meaning any Title VI work takes away time that can be used for planning), recently accepted a 
job at the state level. Any new employee, once hired, will require significant training before she 
can work on anything new. Thus any alternate plan will either not be implemented for years, 
duplicating service and wasting resources, or will have to be contracted out at high cost. 

Transfer Center 
If the RTNP were not to be implemented at all, the existing, low-frequency hub-and-spoke 
system could benefit from a large transfer center downtown. In 2012, GRTC estimated the cost 
of a transfer center at $27 million.  As GRTC's plan would be to build a Transfer Center at 5

Grace and Adams, where no buses currently pass, all routes would have to be reorganized to 
serve this location at the edge of downtown. Thus all routes would have to be retimed and 
retrained, which would result in one-time costs on a similar scale to the RTNP, in addition to 
construction, which today would likely reach $30 million. 

Conclusion 
The Richmond Transit Network Plan will give Richmond an efficient, frequent network that 
covers most of the city and will greatly improve the lives of many of its residents. Stakeholders 
and residents from all over the city have almost universally praised the RTNP as a massive 
improvement. 
 
But even ignoring the immense social benefits, implementing this plan would be financially 
preferable to making only minor changes to the existing network. The existing network was not 
planned around the Pulse, which will form the core of the new network. This significant 
duplication will not only kneecap the Pulse, but also waste precious resources that could be 
allocated elsewhere throughout the system. 
 

5  “GRTC offers $1.4 million for city property at Grace and Adams for potential transfer center“ Richmond 
Times Dispatch, Wed. Nov. 2, 2016, 
http://www.richmond.com/news/local/city-of-richmond/article_c0c1effb-dcea-5aa1-ba51-c172f8aeb53b.html. 



 

The waste of running the current system with the addition of the Pulse reaches $7.8 million a 
year in operating costs and upwards of $30 million in one-time costs. This represents 1/6th of 
GRTC’s budget and 3/5th of the City’s annual contribution to GRTC, as well as more than 
GRTC’s entire annual capital budget. The cost of not implementing the RTNP seamlessly with 
the opening of the Pulse is high.  
  



 

Appendix 

Methodology 
This analysis looked at two different kinds of duplicative service: buses on Broad that overlap 
with the Pulse and buses that overlap downtown. Overlapping service was considered 
duplicative. To come to a dollar amount, we separated routes into one of the two types and then 
for each calculated the proportion of each route that was duplicative, multiplied that proportion 
by the total number of hours of service for that line, then multiplied that number of hours by the 
cost to GRTC of providing an hour of revenue service. This produced a total cost of duplicative 
service, which was used above. Below is the details of how that was done. 

Separating routes 
First, we looked at all routes that have significant overlap with the Pulse on Broad. These are 
the 1, 2, 3, 4 and 24. The RTNP short turns the Patterson bus at Robinson, which is to be a 
major connection point, and, since these five buses all overlap from Robinson through 
downtown, we consider everything east of Robinson duplicative. Because the 6 will continue on 
Broad on a reduced schedule for local service as per the TIGER grant, we did not include the 6 
here. We also did not include any buses that join Broad east of Robinson, such as the existing 
21 (at Lombardy) or the 10 (at Robinson), because the RTNP would not short turn those buses 
but run them into downtown. Lastly, the 19 Pemberton is a Henrico-supported bus so is not part 
of the RTNP, but we do recommend Henrico having the 19 end at Willow Lawn to connect to the 
Pulse so that that service can be reallocated to the Pemberton-Willow Lawn section to increase 
its frequency and eliminate $229,000 of duplicative service. No other routes had significant 
overlap with the Pulse, so they were not included at this step. 
 
The vast majority of the cost of service is employee cost, mostly drivers and maintenance staff, 
which directly correlates with the number of hours a bus is in service. Materials and supplies 
made up only 16% of GRTC’s operating budget, and with the continued shift to natural gas, fuel 
prices will be marginal compared to employee costs, which comprised 62% of the budget.  Thus 6

the hour of bus service is the prime driver of costs, and so the best representation of the cost of 
duplicative serviced—though calculating costs by mile is similar. Since for most fixed route 
service non-revenue hours are a small proportion of service, the Federal Transit Administration 
calculates cost of service per revenue hour, which is the measure we used. In 2014, this was 
$98.48, which in 2016 dollars is $100.40.  78

6 GRTC System Costs, Federal Transit Administration, 2014, 
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/30006.pdf. 
7 Ibid. 
8 Incremental cost per hour was not used because this analysis intends to show how duplicated service can 
be reallocated, not eliminated. 



 

Duplication on Broad Street 
To calculate duplicative service we compiled the number of revenue hours on each of the five 
bus routes from a GRTC report using the “Build” scenario, which is reproduced in Table 1.  9

GRTC separates some routes in multiple parts, whether by branch (for the 2 and 24) or by peak 
and off-peak (3 and 4), and also by incoming/outgoing. We combined incoming and outgoing for 
all routes but left everything else separate, except the 24, whose branches did not match their 
incoming/outgoing in the GRTC report. 
 
We then looked at the five routes and calculated the proportion of each route that was east of 
Robinson. GRTC doesn’t provide stop time information for all stops like most systems, just a few 
key points, but fortunately Robinson is one of those points.  We looked at the time each bus 
passed Robinson going east and then the time it reached it again going west and considered all 
that time duplicative. Time on the west side of Robinson was considered not duplicative. 
However, if there was only one layover on the route, and it was downtown, that was considered 
not duplicative, as layovers are required for padding and driver break. The proportion of each 
cycle east of Robinson was then calculated. The 2 had different proportions for its city and 
county routes, while the 24’s branch along Westwood could not be gleaned from the data, so an 
average was taken. This led directly to a total duplicative cost per year. 
 

Route Number Total Revenue 
Hours Per Year 

Proportion 
Robinson East 

Duplicated 
Hours Per Year 

Duplicated 
Cost Per Year 

1 15,174 0.45 6,788 $681,552.19 

2 19,316 0.29 5,690 $571,274.44 

2 City 3,120 0.48 1,482 $148,792.80 

3 3,120 0.49 1,539 $154,478.47 

3 OP 18,044 0.49 8,898 $893,400.46 

4 4,160 0.52 2,163 $217,185.28 

4 OP 18,437 0.52 9,587 $962,558.90 

24 E 6,126 0.52 3,182 $319,478.48 

24 W 1 7,166 0.52 3,722 $373,715.76 

 Total 0.48 43,052 $4,322,436.77 

9 GRTC Operating and Maintenance Driving Supply Variables, BRT report, 
http://www.ridegrtc.com/media/main/brt/Operating%20and%20Maintenance%20Cost%20Estimate%20Tech
nical%20Report.pdf. 



 

Straightening Downtown Service 
Every time a bus turns it slows down due to vehicle width, cross traffic, and, in particular, 
pedestrian traffic downtown.  Most routes should be able to make 4-6 turns through downtown 10

to return to the rest of their routes, but currently many takemore. The 74 makes an incredible 16 
turns in downtown, taking nearly 40 minutes from when it crosses the Manchester Bridge into 
Richmond to when it returns to Manchester. If the time spent downtown were reduced, this 
service could spend more time serving Oak Grove and Bellemeade.  11

 
Therefore, we considered routes with many turns as duplicative when it could instead be 
straighter and provide convenient connections to other routes for other destinations. 
 
However, there is more duplication. The RNTP combines routes together to form longer routes, 
a process known as through-routing. This has many benefits, including avoiding layovers in 
downtown, which has little space for them, and providing a no-transfer trip for some customers. 
But most importantly, it removes duplicative service.  For example, the 32 Ginter Park travels as 
far south as Cary and the 70-71 Forest Hill, which we’ll treat as a combined route, as far north 
as Leigh. Thus there are two routes serving Cary to Leigh even though few people will take a 
bus on such a short route.  The RNTP combines them into one route, the new “2”, which still 
allows people from southside to go to Leigh (and even further north) and northside to go to Cary 
(and even further south). This is more efficient, and so the overlap of Cary to Leigh is 
duplicative. Though this may not seem like much distance, because of slow travel times 
downtown due to traffic and turns, this takes significant time, and these driver costs are 
expensive. 
 
Putting all this together, we selected 15 routes that created some duplication. Routes that were 
paired for through routing were the 32 with the 70 and 71, the 34 with the 72 and 73, and the 37 
with the 60 and 68 .  The 74, the 52 and 53, and the 61 and 63 were shortened to the entrance 12

of downtown, either at 14th or 9th and Main. And the 16 was shortened to Robinson, as in the 
RNTP, because the RNTP will provide much more frequent service on Broad, Cary, and Main, 
and the 16’s path downtown is significantly winding. 
 
Using the same method as with the Broad Street duplication, we calculated the proportion of a 
full route cycle that was duplicative, leaving one layover per cycle.  New through routing times 
where no current service uses that route were conservatively estimated using average bus 

10 The “Straighter is Greater” campaign actually featured a GRTC bus, the 18, though, as we will soon see, it 
is not even the least straight bus in GRTC’s system. 
http://www.citylab.com/commute/2016/08/the-tortured-transit-routes-of-the-bus-system-design-straighter-is-g
reater/497246/ 
11 The RTNP would also reduce the number of turns of the 74 from Manchester to Bellemeade, from 28 for a 
round trip to 14, though these savings were not included in this analysis. 
12 When GRTC produced their route hours, the 62 was still in service, so it is counted separately and paired 
with the 37, though it is now folded into 60 and 68 service. 



 

speed through downtown. In each case of through routing the southside routes were used for 
calculating duplication proportions and revenue hours, with some branches shown separately 
(70, 71, 72, 73) and some combined with averaged proportions, as granular branch data was 
not apparent (52-53, 61-63, 60-(62)-68).  The results are displayed in Table 2. 
 

Route 
Number 

Paired 
Route 

Total Revenue 
Hours Per Year 

Proportion 
Downtown 

Duplicated 
Hours Per 
Year 

Duplicated 
Cost Per Year 

16  6738 0.54 3,662 $367,660.43 

52-53  8387 0.39 3,247 $325,956.70 

74  15033 0.41 6,118 $614,255.37 

61-63  21771 0.29 6,345 $637,069.78 

70 32 12837 0.23 2,962 $297,423.42 

71 32 9116 0.22 1,974 $198,146.13 

72 34 2080 0.26 531 $53,318.81 

73 34 14428 0.27 3,891 $390,625.94 

60-(62)-68 37 20732 0.28 5,759 $578,192.44 

  Total 0.32 34,489 $3,462,649.03 

Downtown Transfer Center 
The transfer center costs were taken from the Richmond Times Dispatch article that described 
an unsolicited offer from GRTC to purchase city property at Adams and Grace.  The article 13

stated that the transfer center was estimated to cost $27 million in 2012, which is $28 million in 
2016 dollars. As all bus routes through downtown would likely use this new facility even though 
only the 16, in one direction, passes through that intersection, all buses would need to be 
rerouted. These reroutings would require retiming nearly all GRTC routes, including ensuring 
that there were never more buses in the center than bays, which will be a lengthy process, as 
will retraining drivers on new routes, comparable to costs of implementing the RTNP.  Further, 
since many routes would be changed by more than 10%, Title VI analyses would have to be 
done, and since the RTNP process already includes Title VI analysis, this would be a further 
cost RTNP implementation avoids. 

13  “GRTC offers $1.4 million for city property at Grace and Adams for potential transfer center“ Richmond 
Times Dispatch, Wed. Nov. 2, 2016, 
http://www.richmond.com/news/local/city-of-richmond/article_c0c1effb-dcea-5aa1-ba51-c172f8aeb53b.html. 


