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1. Introduction 
 
This document, Deliverable “L/M,” describes Study Task 6 of the NY 5 Bus Rapid Transit 
(BRT) Conceptual Design Study.  The purpose of this document is to describe a system of traffic 
engineering actions that will contribute to the success of  BRT service on Route 5.  These actions 
include queue jumpers, separate bus lanes, transit signal priority, and bulbouts at bus stops.  Each 
of the actions is described along with its transit benefits and general traffic impacts.   
 
This document is organized into six sections as follows: 
 

1. Introduction to the corridor. 
2. Colonie Center/Northway Mall transfer stations. 
3. Queue jump analysis of the corridor. 
4. Downtown Albany bus lanes. 
5. Transit Signal Priority effects. 
6. Bulbouts and bus stop configuration. 
7. Additional Concepts Considered 
8. Conclusions and Recommendations. 

 
Transit-oriented solutions for high volume arterials, such as the Route 5 corridor, must strike a 
balance between transit service, pedestrian access, transit stops, traffic management strategies, 
and the basic function of the arterial itself.  At the same time, it is reasonable to argue that what 
is good for arterial function is good for transit from the perspective of travel time. 
 
The Final Report for the NY 5 Land Use and Transportation Study provided the impetus for the 
present effort – to go beyond simply considering the community impacts of decisions made 
regarding investments in the corridor, to using these investments to further the “outside the 
curbs” goals of the community.  This theme suggests that adverse impacts on traffic flow may be 
an acceptable consequence of certain alternatives.  This document will assist the Study Advisory 
Committee, the communities along the corridor, the Capital District Transportation Authority 
and other key parties (particularly the New York State Department of Transportation and the 
Capital District Transportation Committee) in making informed decisions about transit 
alternatives and transit operations.   
 

1.1. Key Areas of Concern 
 
Task 6 started from a basic review of traffic operations and land use within the corridor.  The 
proximity of major destinations will influence the quality and/or attractiveness of transit service.  
Table 1 presents an overview of the various roadway segments and characteristics within the 
entire corridor.  
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Table 1 - Characteristics of Key Areas of Concern in the Study Corridor 
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Nearby Major 
Destinations 

Broadway to 
Eagle Albany H L Y L 

(6,750) M H H Downtown Albany 

Eagle to Lark Albany M M Y M 
(17,100) M H H 

Empire State Plaza, Capitol, 
other State office buildings, 

One Commerce Plaza 
Lark to  
N. Main Albany M L Y M 

(18,000) L M M Midtown businesses, 
residential neighborhoods 

N. Main to 
Osborne Albany L M N H 

(27,000) H M H Commercial, retail business, 
restaurants 

Osborne to 
Fuller Colonie L M N H 

(27,800) H M M Commercial, retail business, 
residential neighborhoods 

Fuller to  
I-87 Colonie L L N H 

(39,000) H M M Colonie Center, Northway 
Mall, Wolf Road businesses 

I-87 to New 
Karner Colonie L L N H 

(41,500) H M L Central Avenue businesses, 
residential neighborhoods 

Mohawk 
Commons Area 
(near Balltown 

Road) 

Niskayuna M L N M 
(17,000) L M L 

Mohawk Commons, other 
businesses, residential 

neighborhoods 

State 
Streetscape 

Area 
Lafayette to 

Erie) 

Schenectady L L Y L 
(8,000) M M M Downtown businesses, 

residential neighborhoods 

Erie to 
Washington Schenectady L L Y L 

(7,700) M M M 

Various businesses, Transit 
center, Schenectady County 

Community College, 
residential neighborhoods 

L, M, H, = low, moderate, or high potential for improvements, volumes, congestion or bus ridership activity.  
Not all parts of the corridor are included in the “key areas” presentation.  
AADT = Annual Average Daily Traffic Volume, from the 2003 Traffic Volume Report (NYSDOT) 
 
 
 

1.2. Roadway and Transit Priority Objectives 
 
The following objectives were developed to enhance the attractiveness and efficiency of the 
proposed BRT transit service in the corridor. 
 

bypass (or at least minimize exposure to) congestion, particularly at critical locations; • 
• 
• 

• 
• 

enhance transit access to key destinations; 
enhance pedestrian access to transit, particularly at locations such as the Colonie 
Center/Northway Mall area where difficult street crossings are involved; 
enhance the efficiency of interaction between mainline and feeder service; and 
minimize adverse impacts on general traffic flow. 
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1.3. Concepts Investigated 
 
Based on field visits, discussions with the Study Advisory Committee and team research, a range 
of roadway or transit priority-related concepts were identified.  The following alternatives were 
designated for detailed examination in this Task: 
 

development of a fixed route/feeder service transfer station at Colonie Center in Colonie 
(see Section 2.1); 

• 

• 

• 

• 
• 
• 

development of paired fixed route/feeder service transfer stations at Colonie Center and 
Northway Mall (see Section 2.2); 
queue jumpers for westbound transit vehicles at the Wolf Road and New Karner Road 
intersections in Colonie (see Section 3);  
bus lanes between Lark Street and Broadway in downtown Albany (see Section 4). 
transit signal priority (see Section 5). 
bulbouts at selected BRT stops (see Section 6). 

 
Details on these concepts will be presented in their respective sections and the findings on their 
potential traffic and transit impacts. 
 
Additional concepts identified but not subject to detailed examination due to considerations of 
potential benefit and/or practicality are presented for reference in Section 7. 
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2. Station Concepts 
 
This section presents two alternatives for enhancing transit service at Colonie Center/Northway 
Mall.  Station concepts are discussed under Deliverable H/K – Stations Report, however the 
concepts proposed for the Colonie Center/Northway Mall stops involve additional alternatives of 
routing transit service through this area.   
 
The two alternatives discussed in this section are a single, bi-directional, transfer station on the 
north side of Route 5 where the existing Colonie Center stop is located, and a two station, 
unidirectional concept at the existing stop locations with enhanced pedestrian accommodations 
and improved stations.   
 

2.1. Colonie Center Bi-directional Transfer Station 
 

2.1.1. Basic Concept & Key Features 
 
As illustrated on Figure 1, a transfer station accommodating both trunk and feeder service would  
be developed along the north side of Central Avenue between the two Colonie Center/Northway 
Mall signalized intersections, in what is presently a small remote parking lot for Colonie Center.  
Some of the key features include: 
 
• Bi-Directional Design:  The station would serve both eastbound and westbound transit 

vehicles.  Eastbound vehicles would approach the station alongside its northern entrance and 
discharge passengers into the station, while westbound vehicles would approach it alongside 
its southern entrance, as they do today. 

 
• Facilitation of Trunk-Feeder Operation:  The station could serve the current ShuttleFly 

service as well as any future feeder services, such as the “Mall Connection” feeder route 
discussed in Deliverable B.  The ShuttleFly as it presently operates would approach the 
station’s northern entrance, while “Mall Connection”-type shuttles would be more likely to 
approach the southern entrance.  Patrons would also be able to wait in the transfer station for 
their Route 5-based bus. 

 
As illustrated on Figure 1, feeder vehicles would be able to idle in the remainder of the 
existing remote lot until the start of a run. 

 
• Station/Central Avenue Access:  A transit preference phase (as will be discussed in Section 3) 

or use of a flashing “wait for buses” sign could be used to control traffic on the southbound 
approach of the east Colonie Center driveway, to allow buses to exit from the transfer station. 

 
• Existing Westbound Central Avenue Bus Turnout:  There are presently bus turnouts on both 

directions of Central Avenue where the transfer center would be.  The westbound turnout 
would be enhanced for use at the transfer station.  The eastbound turnout, shown removed in 
the concept, could be maintained to provide flexibility in bus scheduling and routing.  For 
example, a new BRT-like service could stay on Central Avenue in the eastbound direction, 
while the CDTA route 55 and 1 service could use the transfer station. 
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• Pedestrians and Signalization:  To facilitate pedestrian access to and from the transfer 

station, the concept illustrated on Figure 1 includes pedestrian countdown signal heads and 
improved crosswalk pavement markings.  Intersection lighting should also be considered for 
night time visibility in and around the transfer station. 

 
• Traffic Calming and Streetscaping:  While not directly an element of transfer station design, 

the striped median on Central Avenue in front of the station could be converted to a raised 
median providing green space, and a pedestrian refuge area. 

 
• Potential Park-and-Ride Opportunity:  The mall’s location near I-87 and the positioning of 

this transfer station in a remote parking lot suggests that there may be a potential for park-
and-ride including the CDTA routes 1 and 55 from the transfer station.  Although many 
Northway commuters to downtown Albany have traveled the majority of their commute 
distances by the time they reach I-87 Exit 2, parking shortages in downtown Albany 
combined with the additional possibility of some number of commutes to downtown 
Schenectady (a significant distance away) give this concept some potential.  Park-and-ride lot 
permits may be an option to supplement the additional security or maintenance of the lot, 
which is currently used for snow storage during the winter.  

 
• Amenities: Provision of appropriate patron amenities at the transfer station would enhance 

the appeal of the station and of transit service in the corridor as a whole.  In addition to basic 
schedule information (including real-time status, should CDTA’s upcoming test of this 
technology at four selected stations meet with success), it would be beneficial for electronic 
signboards to include information on transfers between ShuttleFly or other feeder services 
and the trunk routes.  Deliverable H/K – Stations Report, provides additional detail on station 
amenities. 
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2.1.2. Traffic and Transit Impacts 
 
Transit vehicle priority was considered for transit vehicles using the bi-directional station.  
Transit operations in the westbound direction will not change substantially.  Therefore, the 
following transit vehicle preferences were considered for transit vehicle priority in the eastbound 
direction under the bi-directional station concept: 
 
1. 

2. 

3. 

4. 

                                                

An entering and exiting transit vehicle could receive de facto active unconditional priority 
(see Section 5.1) through an extended green phase for vehicles exiting the transfer stations;1 

 
An entering and exiting transit vehicle could receive active conditional priority (similar to the 
previous alternative but with conditions related to both the status of the transit vehicle, the 
status of the Central/Wolf signal cycle and queuing on Central Avenue); 

 
An entering or exiting transit vehicle could receive active unconditional priority only over 
the Colonie Center and Northway Mall approaches, taking away some of the green time 
allotted to these approaches; or 

 
An exiting transit vehicle could receive active conditional priority over the Colonie Center 
and Northway Mall approaches entering the transfer station and priority over the Route 5 
approaches when exiting the station; taking away some of the green time allotted to other 
approaches when behind-schedule status and other conditions were met (comparable to the 
conditions for transit priority being used in the remainder of the corridor). 

 
The maximum benefit to transit operations would be provided if approach #1 was implemented.  
With this approach, transit delay for vehicles using the station would be minimized.    
 

2.1.2.1. Traffic Impacts 
 
Level of Service (LOS) calculations were conducted at the two Central Avenue/Mall 
intersections, for the “null” and “pre-emption phase” alternatives for “existing” traffic volume 
conditions, using the Highway Capacity Software (HCS) which automates the procedures of the 
2000 Highway Capacity Manual (HCM).  The transit pre-emption phase would operate similarly 
to the corridors TSP project.  As an eastbound bus approaches the west intersection, if the 
conditional logic is met, the controller would extend or advance the eastbound left turn green 
phase.  TSP is explained further in Section 5.   
 
A similar procedure would take place as a bus was exiting the transfer station at the east 
intersection.  Based on current schedules and the alternatives set forth in Deliverable B of this 
study, it is estimated that the transit pre-emption may occur approximately five (5) times per 
peak hour or for approximately 18% of the cycles per hour.  To account for normalization time2, 
the levels of service calculations assumed worst case conditions with the transit pre-empt 

 
1 This would be considered priority over all vehicles because the additional phase would effectively add delay to all 
other traffic at the intersection.  
 
2 A period of time after the transit pre-empt phase for the traffic demand to return to normal. 
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occurring during 40 percent of the available cycles.  The results of the analyses are presented in 
Table 2.   

Table 2 - Transit Pre-Emption Level of Service Summary  
Bi-Directional Transfer Station with Conditional Transit Priority 

PM Peak Hour at Central Avenue/Mall Intersections 

Existing Volumes Intersection 
Null 

Conditions 
With Transit 

Pre-empt* 
Weighted 
Average 

West Intersection    
EB 

 
 

WB 
NB 

 

Left 
Thru 

Right 
Thru 
Left 

Thru 

D (53.3) 
B (19.7) 
B (17.4) 
C (22.3) 
D (53.5) 
D (42.3) 

D (44.4) 
C (23.4) 
C (20.5) 
C (26.9) 
E (78.7) 
D (46.8) 

D (49.7) 
C (21.2) 
B (18.6) 
C (24.1) 
E (63.6) 
D (44.1) 

Overall C (27.4) C (34.6) C (30.3) 
East Intersection    

EB 
 

WB 
 
 

SB 

Thru 
Right 

Left 
Thru 

Right 
Left 

Left/Thru 

B (19.7) 
B (13.3) 
D (54.6) 
C (22.3) 
A (3.0) 

D (46.4) 
D (42.0) 

C (27.5) 
B (18.3) 
D (54.6) 
C (32.4) 
A (3.0) 

D (36.8) 
C (34.0) 

C (22.8) 
B (15.3) 
D (54.6) 
C (26.3) 
A (3.0) 

D (42.6) 
D (38.8) 

Overall C (22.8) C (28.6) C (25.1) 
XX (Y.Y) = Level of Service (Delay, seconds per vehicle). 
* Pre-emption for EB left turn vehicles at West intersection, SB left turn  
vehicles at East intersection. 

 
The weighted average represents the average operations between null and transit pre-emption 
phases.  This table shows that the transfer station and its associated changes to signal control 
would have relatively minor adverse impacts on the levels of service at the two intersections for 
the existing volume conditions.   
 
 

2.1.2.2. Transit Operational/Service Impacts 
 
Use of the transfer station would be expected to increase eastbound CDTA route 55 run times by 
approximately one to two minutes, exclusive of station dwell times.  This additional delay is 
associated primarily with the additional signal delay required for the eastbound bus to turn left 
into the transfer station at the west intersection and exit the transfer station at the east intersection 
to turn left onto Central Avenue.  This delay was estimated based on a review of the signal 
operations and delay calculations.  The westbound CDTA route 55 bus is expected to operate as 
it does today.  No significant changes in operations are expected.  
 
The bi-directional transfer station would enhance trunk-feeder interfaces and reduce needs for 
some Central Avenue crossings (e.g., riders on eastbound Route 55 buses destined for Colonie 
Center would no longer need to cross Central Avenue on foot).  Riders destined to Northway 
Mall on either eastbound or westbound buses would still need to walk across Central Avenue; 
the pedestrian countdown signal heads and crosswalk treatments included in the concept are 
intended to accommodate these travelers.  Modification of the ShuttleFly’s route to include 
Northway Mall-side stops would more comprehensively address pedestrian crossings. 
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The need for eastbound CDTA route 55 riders to cross Central Avenue to get to Northway Mall 
could be eliminated by positioning a new stop between the Wolf Road and the west Colonie 
Center/Northway Mall intersections.  However this stop would need to be located in a right turn 
lane and a severe weaving maneuver would be required to reach the eastbound left turn lane 
destined to Colonie Center.  For these reasons, the additional eastbound stop is not considered 
feasible.   
 
 

2.2. Paired Colonie Center/Northway Mall Transfer Stations 
 

2.2.1. Basic Concept & Key Features 
 
As illustrated on Figure 2, transfer stations accommodating both trunk and feeder service would 
be developed along both the north and south sides of Central Avenue between the two Colonie 
Center/Northway Mall signalized intersections, in what are presently small remote parking lots 
for either mall.  Transit vehicles traveling along Central Avenue would approach the stations via 
the existing bus turnouts, while feeder buses such as the ShuttleFly would approach the stations 
via the remote parking lots.  Some of the following key features include:  
 
• Tradeoff between Use of Existing Turnouts and Street Crossings:  This alternative would not 

require eastbound transit vehicles to cross to the opposite side of Central Avenue to access a 
transfer station, and it would reduce the eastbound run times.  Pedestrian crossings could 
increase. 

 
• Minimal Modification of Mall Parking Area Configurations:  Access to the transfer station 

by feeder service vehicles would minimize modifications of existing parking lots.  Access to 
these lots from the internal mall roads would remain unchanged.  

 
In addition to these features, the notes on the bi-directional station discussed in Section 2.1.1 
with regard to facilitating trunk-feeder operation, pedestrians and signalization, traffic calming 
and streetscaping, potential park-and-ride opportunities, and amenities also apply to this 
alternative.   
 
Inset to Figure 2, illustrates an alternative layout, maintaining many of the existing elements of 
the two station concept, but with improvements to pedestrian access and the station structures. 
 

2.2.2. Traffic and Transit Impacts 
 

2.2.2.1. Traffic Impacts 
 
Development of the unidirectional paired transfer stations at the existing bus stop station 
locations at Colonie Center and the Northway Mall would have a smaller net effect on traffic 
operations at the two signalized intersections as the bi-directional station, since there would be 
very little change in traffic operations from what exists currently.  If the “Mall Connection” 
feeder route discussed in Deliverable B was implemented, there would be very minor increases 
in average delays related to the additional transit vehicles.  
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2.2.2.2. Transit Operational/Service Impacts 

 
This alternative would not be expected to have any effects on current trunk service run times.  
 
The unidirectional transfer stations would enhance trunk-feeder service, but to a lesser extent 
than the bi-directional station, unless accompanied by modifications to the ShuttleFly service 
route to cross Central Avenue, as there would otherwise be no direct connection between 
eastbound trunk service and the ShuttleFly.  The effects of the two station alternatives on 
pedestrian crossings are shown in Table 3. 
 

Table 3 
Pedestrian Crossing Implications of Transfer Station Alternatives 

 
Eastbound Bus Westbound Bus  

 
Station Type 

Colonie Center/ 
ShuttleFly* 

 
Northway Mall 

Colonie Center/ 
ShuttleFly* 

 
Northway Mall 

Bi-Directional transit stop walk across transit stop walk across 
Unidirectional walk across transit stop transit stop walk across 

* = ShuttleFly as currently routed 
 
The notes on patron amenities at the bi-directional transfer station apply to the unidirectional 
stations as well. 
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3. Queue Jumpers 
 

3.1. Basic Concept 
 
Queue jumpers consisting of combinations of shared bus/right turn lanes and transit signal 
priority (TSP) would be established to allow buses to bypass long queues at congested 
intersections.   
 
In mid-2003, the first queue jumper in the 
Capital District was installed at the 
intersection of Fulton and 3rd Streets in Troy.  
From an exclusive bus lane, passengers are 
picked up and discharged at the bus stop.  
The presence of the bus is detected and a 
special signal indication is displayed, 
informing the driver to move forward, 
positioning the bus at the front of the queue.  
Then the intersection green phase is 
implemented allowing the bus to pass 
through the intersection in front of all the 
passenger vehicles. 

Fulton St./ 3rd St. Troy, NY 

 
3.2. Evaluation of Potential Queue Jump Locations 

 
A preliminary evaluation of the Route 5 corridor was made to determine which intersections 
would be considered good candidates for the implementation of queue jump design features and 
warrant further consideration.  The criteria used to review potential queue jump locations 
include: 

• Presence of delay at the intersection 
• Presence of queues 
• Potential to construct an effective queue jump 
• The impact on bus operations as it relates to BRT station locations 
• The impact on pedestrian access through the intersection 

 
The “presence of delay” criteria was considered to include those intersections where delays 
regularly occur based on travel time and delay data provided by CDTC.  The “presence of 
queues” refers to whether the number of vehicles at a particular intersection is substantial as 
it relates to other corridor intersections, and whether drivers typically pass through the 
intersection on a single cycle or only after multiple cycles.  The “potential to construct an 
effective queue jump” refers to the potential for constructing a lane that would offer some 
benefit to buses (i.e., there is a queue or delayed vehicles to bypass) without significant 
impacts to adjacent land uses.  The BRT station location evaluation refers to the presence of 
an adjacent BRT station that may benefit from a queue jumper lane.  The impact of a queue 
jump lane on pedestrian access to an intersection refers to whether there are potential impacts 
such as increasing pedestrian crossing distances.   
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The locations along the corridor where BRT stations are proposed were reviewed initially 
using speed and delay information and TSP locations provided by CDTC.  For example, 
some locations were found to have very little delay based on travel time and delay data.  At 
other locations, the test vehicle may have incurred delays randomly, or only during limited 
times during the day.  Other locations experienced delays more consistently, both eastbound 
and westbound along Route 5.  Table 4 summarizes the characteristics of each location with 
respect to the evaluation criteria.    

 
Table 4 – Queue Jump Evaluation Criteria 

Condition exists: Intersection 
Presence of 

Delay 
Presence of 

Queuing 
TSP 

Location 
Ability to 
Provide 

Effective Q-
Jump 

Compliments 
Station 
location 

Impacts to 
Pedestrians 

Washington Ave (Schenectady)       
Church St. (Schenectady)       
Broadway (Schenectady)       
Lafayette St. (Schenectady)       
Nott Terrace (Schenectady)       
Steuben St. (Schenectady)       
McClellan St. (Schenectady)       
North Robinson St. 
(Schenectady) 

      

Lawnwood Ave (Schenectady)       
Balltown Rd (Colonie)       
New Karner Rd (Colonie)       
Village of Colonie (Colonie)       
Wolf Rd (Colonie)       
Colonie Center (Colonie)       
Colvin Ave (Albany)       
North Allen St. (Albany)       
North Manning Blvd (Albany)       
Quail St. (Albany)       
Lexington St. (Albany)       
Lark St. (Albany)       
South Swan St. (Albany)       
Eagle St. (Albany)       
Pearl St. (Albany)       
Empire State Plaza (Albany)       

 
This table shows that most of the potential locations do not meet all of the evaluation criteria.  At 
some of the locations evaluated, queues may not exist, or construction of a queue jump is not 
feasible.  In downtown Schenectady, one potential queue jump that complements the BRT 
station is at Broadway eastbound.  However, there was no significant queue observed at this 
location, potentially due to drivers using alternative routes as State Street construction continues.  
It may be desirable to reevaluate this area after the State Street project is complete.   
 
The Wolf Road and New Karner Road intersections are strong candidates for queue jump 
consideration because of the delays and queues experienced at these locations, and the ability for 
a queue-jump lane to be constructed and complement the proposed BRT stations.  These two 
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locations will have some pedestrian impacts but this impact may be mitigated.  At other stop 
locations throughout the corridor, bus bulb outs could be constructed.  This would reduce the 
need for buses to find gaps in traffic to merge back into the travel lane, and reduce the pedestrian 
crossing distances. 
 
Other locations, such as in downtown Albany, may be considered for queue jumps as part of an 
integrated bus lane concept, which is discussed further in Section 4. 

 
 
3.3. Central Avenue/Wolf Road Westbound 

 
3.3.1.  Key Features 

 
As illustrated on Figure 3, a shared bus lane could be constructed as part of the existing right turn 
lane.  However, as recommended in the New York State Highway Design Manual (Section 
24.3.6.7 dated 5/4/98), when right turn volumes exceed 400 vehicles per hour, an exclusive bus 
lane should be considered.  This recommendation is also contained in the Transit Cooperative 
Research Program (TCRP) Report 19 – Guidelines for the Location and Design of Bus Stops.  
Given these recommendations, and the traffic counts at this location, which indicate that right 
turn maneuvers are approximately 350 vehicles in the peak hour, an exclusive bus lane with a 
separate right turn lane is the preferred option.  This concept is shown on Figure 3a.  At meeting 
held in May, 2004, the Colonie Center management indicated that the property along Central 
Avenue adjacent to the Sears Automotive Center was actually owned by Sears and is not leased 
from the mall.  The feasibility of this additional lane would be evaluated in Phase II.  Issues that 
would need to be addressed include environmental/hazardous waste and right-of-way. 
 
A shared lane alternative similar to Figure 3 was also considered.  The right most westbound 
through lane on Central Avenue could be modified to include a shared bus lane.  However, this 
lane drops into the Northway northbound on ramp immediately through the intersection.  Under 
heavy traffic volume conditions, a bus may become trapped in this lane behind several through 
vehicles waiting to access the Northway.  This could block a bus from bypassing the queue using 
an advance phase to move in front of the westbound traffic flow.  Under the preferred option 
(and the shared right turn option) the signal phasing allows for a right turn overlap phase, 
clearing the right turn lane, and allowing a bus to move to the front of the westbound queue to 
access the queue jump phase.  Therefore, the alternative of using the Northway access through 
lane as a shared bus lane was eliminated from further consideration.   
 
Under the preferred option of a separate bus lane and right turn lane a transit priority signal head 
would be accompanied by signs and pavement markings to advise of lane use and signal 
applicability.  The eastbound direction was initially considered also, but dismissed because there 
were no significant queues present.  Some of the key features of the Wolf Road westbound 
concept include: 
 
• Signs and Pavement Markings Advising of Lane Use:  Signs advising motorists of the lane 

use would be installed in the maintenance strip or on an overhead sign structure.  Signs 
advising “WAIT FOR GREEN” or another appropriate message would be installed on the 
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span wire for the Central Avenue-oriented signal heads, to reinforce the message that general 
traffic needs to wait for green indications on the conventional three-ball signals before 
entering the intersection.  This sign would be supplemented by pavement markings indicating 
exclusive use of the lane by buses. 

 
• Transit Priority Signal Head and Sign:  A separate signal 

head for transit priority would be installed in line with the 
queue jump, with a sign installed next to it indicating that the 
signal indication applies only to buses proceeding through the 
intersection.  Inductive vehicle detectors, microwave, or video 
detection could be used to detect the presence of a bus for 
implementation of the transit signal phase.  

Transit Priority Signal head 
Example, 2000 Federal MUTCD  

 
 
• Transit Priority Basis:  Several queue jump applications were considered including passive, 

active unconditional, and active conditional strategies.  There is a more detailed description 
of these strategies in Section 5.1.  For the purposes of defining logic for this queue jumper, 
active unconditional is proposed, which would provide a special shared transit signal phase to 
any bus (CDTA route 55 and BRT) when present in the queue jump lane.  This provides a 
benefit to all transit users even though TSP is not currently proposed at this location.  
Providing conditional logic, i.e., the queue jump could only be used by buses that are running 
late, may trap a bus in the queue jump lane without an advance phase.  
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3.3.2. Traffic and Transit Impacts 
 

3.3.2.1. Traffic Impacts 
 
A series of LOS calculations were conducted at the Central/Wolf intersection for the “null” and 
“Queue Jump cycle” conditions for “existing” traffic volume conditions.  The queue jump cycle 
phase was modeled as an additional six-second eastbound 
Central Avenue-through phase, with the westbound right turn 
movement permitted.  During this phase a bus using the queue 
jump would advance past the westbound through vehicles.  
This assumes that bus bunching would be controlled such that 
there would never be more than one bus requiring a queue 
jump during one cycle.  Additionally, the queue jump cycle 
LOS analysis assumed that the queue jump phase occurs 
during all cycles.  
 
While final determinations on transit service levels would 
allow for refinement of parameters, the consultant team estimated that the queue jump conditions 
would be met approximately 7 times per peak hour or approximately 21% of the number of 
cycles during the peak hours.  Similar to section 2.1.2, to account for normalization and a worst-
case scenario, it was assumed that the queue jump phase would affect 40% of the available 
cycles.  The weighted average of the queue jump and null condition cycles are also presented and 
represent the average level of service over the study period.  The results of the analysis are 
presented in Table 5.     

W
ol

f R
d 

Cars 
Transit 

Cars Central Ave

Queue Jump Phase

 
Table 5 - Level of Service Summary 

Westbound Queue Jumper at Wolf Road 
PM Peak Hour 

Existing Volumes 
Approach/Lane Group Null 

Conditions 
Q-Jump 

cycle 
Weighted 

Avg.* 
    

EB 
 

WB 
 

NB 
 

SB 

Left 
Thru 
Thru 

Right 
Thru 
Left 

Right 

D (46.9) 
B (17.8) 
D (41.7) 
B (18.2) 
D (48.2) 
D (45.1) 
B (16.0) 

D (53.7) 
B (14.1) 
D (54.7) 
B (17.6) 
D (52.2) 
D (52.7) 
C (26.4) 

D (49.6) 
B (16.3) 
D (46.9) 
B (18.0) 
D (49.8) 
D (48.1) 
C (20.2) 

Overall C (31.9) D (38.5) C (32.9) 
XX (Y.Y) = Level of Service (Delay, seconds per vehicle). 
* Delay is weighted average of Null volume conditions with a westbound right turn  
lane and the queue jump cycle. 

 
This table shows that the queue jumps (when activated) would have modest adverse impacts (4 
to 13-second increases) on average delays for most movements.  Factoring in the number of 
queue jump actuations per hour, the weighted average delays indicate no significant changes in 
levels of service.  Average delay reductions for eastbound through traffic and westbound right 
turn movement are due to compatibility of these movements with the queue jump phase (that is, 
there can also be a green indication for eastbound through movements during the queue jump 
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phase).  The overall intersection LOS does not change for existing conditions under the average 
queue jump operations.  
 

3.3.2.2. Transit Operational/Service Impacts 
 
Transit vehicles are expected to realize modest benefits to on-time performance.  In addition, the 
long right turn lane approaching the intersection would provide transit vehicles with an 
opportunity to bypass some amount of westbound queue.  With the bi-directional and uni-
direction transfer station concepts, there may be the possibility to redesign the area to enable 
westbound buses to travel directly from the transfer station to the queue jump lane. 
 
 

3.4. Central Avenue/New Karner Road (Route 155)  
 

3.4.1. Key Features 
 
As illustrated on Figure 4, a new turn lane beginning to the west of the Fermac Street intersection 
would be constructed, to accommodate both right-turning general traffic and westbound buses.  
Since the location of the transfer stations has not been determined, potential locations are shown 
on all four corners.  In addition to accommodating transfers between future services identified 
for this area, these stations could immediately accommodate transfers between CDTA route 55 
and the ShuttleBug service running between this intersection and Route 155, Washington 
Avenue Extension, and Crossgates Mall.  Some of the key features include: 
 
• Addition of Right Turn Lane:  The queue jump accommodation would be provided through 

construction of a new approximately 700-foot lane, which would also accommodate right 
turns from westbound Central Avenue to northbound New Karner Road.  Depending on the 
westbound station location, Central Avenue could be widened on the northwest corner to 
accommodate a far-side station location.  An alternative to the 700-foot lane is to construct a 
shorter lane, at approximately 350 feet. 

 
• Signals, Signs and Pavement Markings Advising of Lane Use:  A transit priority signal head 

would be accompanied by signs and pavement markings to advise of lane use and signal 
applicability.  Signs advising motorists of the lane use would be installed in the maintenance 
strip.  Signs advising “WAIT FOR GREEN” or another appropriate message would be 
installed on the span wire for the Central Avenue-oriented signal heads, to reinforce the 
message that general traffic needs to wait for green indications on the conventional three-ball 
signals before entering the intersection.  This sign would be supplemented by pavement 
markings alternating wording such as “RIGHT TURN ONLY, EXCEPT BUS” or symbol 
equivalents.  Bus detection is more complex at this location as the lane will be shared by 
transit and passenger cars.  TSP technology may be used to place a call to the signal 
controller identifying the presence of a bus in the queue jump lane.  If a far-side station 
location is implemented, a special transit signal would not be expected as a bus would travel 
through the intersection from the shared bus/right turn lane during the general eastbound-
westbound through phase, stopping at the far side stop.   
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• Utility and Sidewalk Relocation:  Development of the queue jump/right turn lane would 
require the relocation of approximately five utility poles along the north side of Central 
Avenue.  In addition, the sidewalk in front of HSBC Bank, Signs Now and Northeast 
Industrial Services would need to be reconstructed outside the new lane. 

 
• Driveway Consolidation Desirable:  On the northeast side of Central Avenue, there are six 

curb cuts between the Dexter shoe outlet and the vacant HSBC parcel on the corner.  On the 
southeast corner there is an application pending before the Village of Colonie Planning 
Commission to replace the vacant gas station with a Walgreen’s Pharmacy.  Access 
management principles are proposed for the two existing two curb cuts on Central Avenue, 
which are proposed to be removed with access provided to the site via a connection to 
Fermac Street.  Similar principles are recommended for the north side of Central Avenue.  
Dexter and the Super Video Plaza have cross access provided but could operate from a single 
shared driveway.  The four driveways to Jackson Hewitt, Northeast Industrials, Signs Now, 
and HSBC could be consolidated.  It is recommended that the Village and NYSDOT 
considered this if any proposals come before them regarding these parcels.  Consolidation of 
driveways would reduce the number of vehicle conflict points for vehicles turning in and out 
of the adjacent land uses.  Construction of a raised median may provide some benefit to 
reducing the number of conflict points on the east leg of the intersection.  This concept would 
impact access to the adjacent land uses particularly for vehicles turning left in and left out.  

 
• Pedestrians and Signalization:  To enhance transit accessibility at this busy intersection, the 

concept includes pedestrian countdown signal heads and improved crosswalk pavement 
markings. 

 
• Transit Priority Basis: Similar to the Wolf Road queue jump, active unconditional logic is 

recommended at this location.  This will provide benefit to all transit vehicles in the 
westbound direction.   

 
• Paired Transfer Stations:  The transfer stations shown on Figure 4 would each accommodate 

one direction of travel – the station in front of HSBC or Rite Aide would accommodate 
westbound transit services, while the station on the southwest or southeast quadrant would 
accommodate eastbound CDTA route 55 buses, the ShuttleBug and other future trunk or 
feeder services. 
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3.4.2. Traffic and Transit Impacts 
 

3.4.2.1. Traffic Impacts 
 
The approach used to analyze the Central Avenue/Wolf Road queue jump was used to evaluate 
this concept as well.  The queue jump phase was again modeled as an additional six-second 
eastbound phase, with an advanced westbound queue jump phase, reflecting the assumption that 
there would be no bus bunching.  The queue jump is expected to occur approximately 7 times per 
peak hour.  For analysis purposes, it was included in 40 percent of the available cycles.  The 
results of the analysis are presented in Table 6.   
 

Table 6 – Level of Service Summary 
Westbound Queue Jumper Using New Right Turn Lane 

PM Peak Hour 

Existing Volumes 
Approach/Lane Group Null 

Conditions 
Null w/ 

right turn 
Q-Jump 

cycle 
Weighted 

Avg.* 
     

EB 
 

WB 
 
 

NB 
 
 

SB 

Left 
Thru/Right 

Left 
 (Thru)/Right 

(Right) 
Left 

Thru 
Right 

Left 
Thru 

Right 

E (78.9) 
C (25.3) 
F (91.8) 
E (75.3) 

--- 
E (70.2) 
F (111.1) 
C (34.5) 
E (60.1) 
F (101.8) 
C (32.1) 

E (68.2) 
C (29.0) 
E (77.8) 
D (51.2) 
B (14.7) 
E (58.9) 
E (68.4) 
C (25.7) 
D (53.0) 
E (63.5) 
C (24.0) 

E (78.9) 
C (27.1) 
F (91.8) 
E (68.5) 
C (20.5) 
E (69.9) 
F (83.4) 
C (28.8) 
E (59.9) 
E (76.4) 
C (26.9) 

E (72.5) 
C (28.2) 
F (83.4) 
E (58.1) 
B (17.0) 
E (63.3) 
E (74.4) 
C (26.9) 
E (55.8) 
E (68.7) 
C (25.2) 

Overall E (65.6) D (46.6) D(56.2) D (50.4) 
XX (Y.Y) = Level of Service (Delay, seconds per vehicle). 
* Delay is weighted average of Null volume conditions with a westbound right turn lane and the  
queue jump cycle.  

 
This table shows that construction of the westbound queue jump/right turn lane is expected to 
result in improvements to intersection performance for three reasons: 
 

The new lane would add overall intersection capacity during non-queue jump cycles. • 
• 

• 

It would reduce the amount of time required to process westbound traffic, allowing a 
reallocation of green time to the other approaches. 
The eastbound through and right turn movements would also be able to progress through the 
intersection during the westbound queue jump phase. 

 
This analysis assumes that a transit stop is located on the northeast corner adjacent to HSBC.  If 
the stop is located on the northwest corner adjacent to Rite Aide, a transit priority signal and 
phase would not be needed, as a bus would simply jump the queue and travel straight through the 
intersection into the widened bus lane immediately downstream of the intersection.  Under these 
conditions, the intersection would benefit from the additional capacity on the westbound 
approach, and any reallocated green time, with out the added delay resulting from the special 
transit phase.   
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It is important to note that NYSDOT has expressed concerned about this potential queue jumper, 
specifically with respect to its potential to impact safety.  They are also concerned that the 
concept of a raised median may have other negative economic impacts.  NYSDOT further 
believes the pedestrian paths and the use of the other bus stops surrounding the New Karner 
location should be further investigated. All of these issues will be considered in detail in the 
preliminary engineering and design phase of the study. 

 
 
 

3.4.2.2. Transit Operational/Service Impacts 
 
Transit vehicles would benefit from the opportunity to bypass approximately 600 feet of queued 
traffic via the queue jump/right turn lane.  West of New Karner Road, Central Avenue is less 
densely-developed.  Thus westbound transit vehicles could make up a modest amount of time by 
running at the front of the westbound platoon. 
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4. Downtown Albany Bus Lanes 
 
Exclusive bus lanes are a prominent feature of many BRT systems around the world, including 
Curitiba, Brazil; Bogota, Colombia; Ottawa, Canada; and Pittsburgh, PA. An exclusive right-of-
way for the BRT vehicles can produce a dramatic improvement in speed and reliability and 
greatly boost the visibility of the transit system. 
 
In the NY 5 corridor, consideration of exclusive bus lanes quickly focused on the downtown 
Albany portion of the corridor, mainly because the volume of buses in the rest of the corridor 
(west of Lark Street) is not high enough to be able to justify an exclusive lane. In general, 
exclusive lanes require a minimum of 30 buses per hour in each direction to make them appear 
well used to the general public. Current service has fewer than 10 buses per hour in most of the 
corridor, and even the most aggressive plans for future service do not reach 15 buses per hour 
outside of the downtown area. East of Lark Street, however, the volume of buses increases 
substantially, as most of the CDTA system funnels into the downtown area. Indeed, during peak 
periods, there is already a de facto bus lane, as the high volume of CDTA vehicles effectively 
crowds out general traffic from one of the lanes. 
 
Appendix B of this report considers a number of options for bus lanes in downtown Albany. 
Ultimately, none of these options is recommended for immediate implementation, but some of 
them are recommended for additional study. There are numerous issues with respect to parking, 
sidewalks, and traffic impacts that need to be considered more fully in consultation with the 
responsible jurisdictions. 
 
The conclusion of this analysis is that exclusive bus lanes are not an essential element of BRT in 
the NY 5 corridor. From the perspective of bus travel time, it is unclear whether exclusive lanes 
in downtown Albany would have much of an impact on BRT service. If all CDTA buses were 
permitted to use the exclusive lanes, then the BRT buses would be caught in the lanes with all of 
the local buses which now make up the de facto bus lane and would not be able to move quickly 
through the downtown area. If the exclusive lanes were to be reserved for the BRT, then CDTA 
would likely run into opposition because the lanes would not appear to be well used.  
 
The greatest benefit of exclusive lanes would be in terms of visibility. Reserving one or two 
lanes through the heart of downtown Albany for transit would be a significant statement. 
Potential riders would view transit as a more viable option for them and would have an easier 
time seeing how to use the system. Dedicating street space for transit instead of cars helps to 
boost the image of transit and make people more comfortable using it. Whether this benefit is 
enough of a justification to rework the downtown street system to accommodate the bus lanes, 
and whether an operational plan can be worked out, will be decided in the future after the rest of 
the BRT system has been implemented. 
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5. Transit Signal Priority 
 
The purpose of this section is to document current transit signal priority (TSP) activities in the 
corridor, identify the potential for additional signal priority, and prepare a preliminary estimate 
of the transit travel time savings and cost that could be expected from an expanded system. 
 

5.1. Basic Concept 
 
The concept of transit signal priority is to alter signal operations to improve transit reliability and 
schedule adherence, as well as increase transit operating speeds.  TSP for buses can be provided 
by: 
 

• Green Extension:  Green time is added to a phase until the bus passes through the 
intersection. 

• Red Truncation:  The green phase is started earlier to benefit a bus requesting priority.  
• Phase Reduction:  The green time for a phase (such as a protected left turn) is reduced 

with the additional time available added to the green phase for the bus. 
• Phase Skipping:  A signal phase is skipped and the additional time available is added to 

the green phase for the bus. 
• Phase Call:  A signal phase is called that specifically serves transit such as a priority left 

turn or a queue jump phase. 
 
For example, a bus traveling on Route 5 approaches Fuller Road, during the eastbound green 
phase.  However, the phase is about to end and the bus would be required to stop.  With the 
TSP program, a signal would be sent from the approaching bus and the signal controller 
would hold the phase green until the bus passes through the intersection, before changing 
intervals and moving to the side street phases.  The other condition may be that the bus 
arrives at the approach during the middle of the red phase.  The signal is transmitted to the 
controller identifying the approaching or waiting bus, and the side street phase is shortened, 
allowing the eastbound green phase to start earlier.   

 
Three types of logic exist to implement the use of this technology.   
 

• Passive priority typically involves adjustment of area wide signal timing plans to give 
preference to streets with high transit use. 

• Active unconditional priority provides priority to transit vehicles whenever they arrive at 
the TSP-capable signal location. 

• Active conditional priority may include specific conditions which must exist for TSP to 
operate.  It involves a determination either by the TSP equipment on the transit vehicle or 
in the signal controller on whether to grant priority based on factors such as the on-
time/late status of the vehicle, whether its door is open, and/or the position of the signal 
phasing plan at the time the vehicle arrives.  For example, only one TSP request per cycle 
may be allowed, and a request may only extend or advance the green by a certain number 
of seconds. 
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The benefits of TSP for a transit system are that the on-time performance of operations is 
enhanced because the random delays associated with signal operations are reduced.  This means 
that variability between scheduled headways on a given day is reduced and that variability of 
schedules between days is reduced.  This provides a significant customer benefit because 
reliability is improved and waiting times are reduced.  A second benefit is that the overall 
operating speed of bus operations can be increased because of reduced delays by red signal 
indications.  Buses then become more competitive with auto travel.  TCRP Project A-16 reported 
that in Zurich signal delay for transit vehicles has been totally eliminated 99 % of the time.  
Clearly, bus system benefits are greatest with the least restrictive TSP systems.  
 

5.2. Summary of Recommendations from Route 5 Corridor Project Study 
 
Two decisions must be made when designing a TSP system.  The first is to identify those 
signalized intersections in a corridor that will be operated as part of the system and the second is 
to select the operational level of priority at the selected intersections.  In the Route 5 Corridor 
Study signals were selected based on criteria related to side street delay and intersection 
geometry.  For the intersections selected, the Route 5 Study recommended that conditional 
priority be provided.  Buses running late would activate the signal priority at the 35 intersections 
listed below: 
 
• State & Ferry • Route 5 & Lanci Lane/Red Fox Drive 
• State & Broadway • Route 5 & Jupiter Lane/Locust Park 
• State & Clinton • Route 5 & Fuller Road 
• State & Lafayette • Route 5 & Dott/Frederick 
• State & Swan • Route 5 & Osborne 
• State & Brandywine • Central & West Mall Plaza 
• State & McClellan • Central & King 
• State & Elm • Central & Main 
• State & Robinson • Central & Clinton 
• State & Henry/Western Parkway • Central & Manning 
• State & Fehr/Elbert • Central & Ontario 
• State & Jackson/Fenwich • Central & Quail 
• State & Van Zandt • Central & Robin 
• State & Chiswell/Larraine • Washington & Lark 
• Route 5 & Balltown • State & Lodge 
• Route 5 & Lisha Kill • State & Pearl 
• Route 5 & Van Heusen/Waterman • State & Broadway 
• Route 5 & Colonie Plaza  

 
5.3. Consideration of Additional Intersections 

 
The intersections noted above are slated for TSP implementation as part of the improvement of 
the Route 55 bus operations.  For this study, expansion of TSP to additional signalized 
intersections in the corridor was considered to further improve BRT operations and increase the 
competitiveness of transit service versus passenger vehicle auto travel.  A field review of the 
intersections in the corridor was conducted to determine which additional intersections would be 
candidates for TSP operation.  
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The corridor intersections were reviewed based on the relative volume of side street traffic 
observed, the typical length of the signal cycle, and the complexity of the signal phasing.  
Information from the speed and delay runs was considered as well.  Side street traffic volumes 
are described as being high or low, as are the short (i.e., under 120 seconds) cycle lengths (low) 
and long cycle lengths (high).  Complexity of the intersection phasing is described as high for 
those intersections with multiple phases (i.e., generally over 4), and low for intersections 
generally operating with under 4 phases.  
 
The overall complex intersection designation is based on the contributing characteristics used in 
this review and engineering judgment as to the expected ability of the intersection to recover 
when an unconditional TSP call is placed.  
 

Table 7 – Intersection Complexity 
Intersection Side 

Street  
Volumes 

Cycle 
Length 

Complexity 
of Phasing 

Overall 
Complex 
Intersection 

Intersection 
Included In 
Route 5 TSP 

State Street (Schenectady)      
N. Church L L H   

Ferry L L L  x 
Erie H L L   

Broadway L L L  x 
Clinton L L L  x 

LaFayette L L L  x 
Nott Terrace H L L   

Huelett L L L   
Steuben L L L   

Swan L L L  x 
Brandywine H L H  x 

McClellan H L L  x 
Elm L L L  x 

Robinson L L L  x 
Western Prkwy L L L  x 

Elbert L L L  x 
Alvey L L H   

Consaul L L H   
Myrtle L L H   

Crosstown W. L L H   
Crosstown E. L L H   

Fenwick L L L  x 
Roosevelt L L L   
Van Zandt L L L  x 
Eastholm L L L   
Chiswell L L L  x 

Gifford L L L   
Balltown H L L  x 

Central Ave (Colonie)      
Lisha Kill L L H  x 

Van Heusen L L L  x 
Colonie Plaza L L L  x 

New Karner H H H   
Vly L H H   

Red Fox L H L  x 
Locust H H L  x 

Lincoln H H L   
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Table 7 – Continued 
Intersection Side 

Street  
Volumes 

Cycle 
Length 

Complexity 
of Phasing 

Overall 
Complex 
Intersection 

Intersection 
Included In 
Route 5 TSP 

Nicholas L H L   
Wolf H H H   

Colonie Center West H H H   
Colonie Center East H H H   

Fuller H H H  x 
Frederick L L L  x 
Osborne L L L  x 

Central Ave (Albany)      
Tremont L L L   

Home Depot/Pep Boys L L L  x 
Home Depot L L L   

Colvin H L H   
Hannaford L L L   

Everett H L L   
King L L L  x 

N. Allen L L L   
Lawrence L L L   

N. Main L L L  x 
Clinton L L L  x 

Manning L L L  x 
Partridge L L L   

Ontario L L L  x 
Quail L L L  x 

N. Lake L L L   
Robin L L L  x 

Lexington L L L   
Henry Johnson H L L   

Washington H L L   
Washington (Albany)      

Lark H L L  x 
Dove L L L   
Swan H L L   
Hawk L L L   

Eagle/State H L L   
State St. (Albany)      

Lodge L L L  x 
N. Pearl L L L  x 

Broadway L L L  x 
H, L = High, Low 

 
 
The intersections of Erie Boulevard, Nott Terrace, and Balltown Road are considered complex 
due to the relatively high side street volumes.  The signal cycle lengths are not significantly long 
or complex but decreased side street green times (allocated to the main line due to a TSP call) 
may require additional cycles to recover.  Brandywine is complex but it is included in the Route 
5 TSP project.  McClellan is also expected to have high side street volumes but is less complex 
because it is a three-leg intersection.  Most of the remaining Route 5 signalized intersections 
within Schenectady have low side street volumes and are generally simpler two-phase signals 
with relatively short cycle lengths and are therefore not consider complex and are expected to 
recover from TSP activation within one cycle. 
 

 
 Traffic Impact Study - NY 5 Bus Rapid Transit– Page 28 

 



Most of the signalized intersections between New Karner Road and Fuller Road are considered 
to be complex because of high side street volumes (such as New Karner Road, Wolf, Colonie 
Center West/East, and Fuller Road) and long cycle lengths.  Many of these intersections have 
cycle lengths over 120 seconds.  This results in relatively short side street green times which 
must become shorter to accommodate a TSP call.  However, as noted in Tables 5 and 6, even at 
complex intersections additional green time can be allocated for priority transit treatments 
without significantly lowering levels of service for other traffic.  This conclusion is also 
supported by the recommendation for the inclusion of Locust and Fuller Road in the Route 5 
Study TSP intersections. 
 
Most of the corridor intersections in Albany are expected to recover easily from a TSP call due 
to low side street volumes, short cycle lengths, and simple two or three phase operation.  Other 
locations such as Colvin Avenue, Everett Road, and intersections east of Henry Johnson 
Boulevard, generally have simple signal systems but high side street traffic volumes. 
 
In conclusion, implementation of unconditional TSP at most of the signalized intersections in the 
Route 5 corridor should have little or no impact on side street traffic.  Four intersections 
classified as complex are included in the Route 5 TSP project, leaving 15 of the more complex 
intersections that may require further analysis prior to unconditional TSP implementation.  
However, because of the relatively low number of calls per hour expected as a result of BRT 
operations, it was concluded that all intersections in the corridor should be included as part of the 
TSP system. 
 
It is expected that after the TSP program is constructed and its post-construction effects are 
studied, additional intersection locations would be considered for TSP.  Based on cost estimates 
provided by CDTA, adding TSP hardware to other intersections would cost approximately 
$6,500 per intersection.  For cost estimating purposes, it is assumed that other related costs, such 
as software, traffic management, and engineering/design, would double this hardware cost. 
Therefore, if TSP was expanded to the remaining 40 intersections through the corridor, an 
estimated $520,000 would be needed.   

 
5.4. Traffic and Transit Impacts 

 
5.4.1. ITC VISSIM Model 

 
A microsimulation of a segment of the Central Avenue corridor was prepared by Innovative 
Transportation Concepts (ITC) using a VISSIM model, and discussed in a report titled Central 
Avenue Microsimulation – Technical Report, dated October 2003 for CDTC.  This study 
identified the impacts of the TSP along a 1.2 mile segment of Central Avenue near Westgate 
Plaza in Albany.  This study included an existing scenario, a base condition, base plus TSP, two 
access management scenarios, an Open TSP scenario and a BRT scenario.   
 
The Base condition included optimized signal timings, while the Base + TSP scenario included 
conditional TSP at two intersections along the study segment.  Open TSP included unconditional 
TSP at the remaining six intersections.   
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The time savings from Base to Base + TSP averaged just 3 seconds along the segment for transit 
buses and approximately 27 seconds from Base to Open TSP, or an additional 24 seconds over 
the Base + TSP condition.  The BRT scenario showed additional time savings for transit buses 
by assuming that the local stops were consolidated into just six BRT stops (3 in each direction).  
Time savings under this scenario included a decrease of approximately 1 minute over the 
segment.  This case is not proposed as part of the Route 5 BRT project.  Local stops will not be 
consolidated in most cases and there are only two BRT stops proposed through the same segment 
of Central Avenue.  Therefore, the BRT scenario was not used to estimate the benefits of the 
entire corridor, but may offer some generalized conclusions. 
 
Based on the estimated benefits for the 1.2 mile corridor with 8 signals, the time savings from 
Base to Base + TSP and Open TSP was expanded to the entire Route 5 corridor, extending from 
Broadway in Albany to Washington Avenue in Schenectady.  From this analysis, it is estimated 
that the time savings of Base + TSP would be negligible with a bus travel time savings of 
approximately 30 to 40 seconds over the corridor.  With Open TSP (TSP at all locations), an 
additional time savings of 4 to 5 minutes is expected.  
 
The results of this study also indicated minor improvements to passenger car travel times on 
Central Avenue due to implementation of TSP, with minor increases in delays to side street 
vehicles.   
 

5.4.2. Dunn Engineering CORSIM Model 
 
Dunn Engineering, in association with other engineering firms, developed a simulation model of 
the Route 5 corridor to evaluate TSP improvements.  These results are discussed in the Route 5 
Corridor Project – Task 2 Technical Memorandum, prepared for CDTA.  This memorandum 
discusses the estimated bus travel time savings with the implementation of TSP.  Although some 
observations were noted regarding the difficulty of using CORSIM to model the travel time 
savings, it was estimated that the TSP program at the proposed 35 intersections would reduce 
travel time by approximately 2.5 to 3 minutes.   
 

5.4.3. Probability Method 
 
Based on a review of the speed and delay runs completed by CDTC during April, 2004, average 
existing stopped delay in the corridor ranges from 7.9 to 13.6 minutes depending on the peak 
time period and direction of travel.  Implementation of unconditional TSP could significantly 
reduce the stopped time experienced by transit vehicles.  Assuming an existing green time/cycle 
(G/C) ratio of 0.50, a maximum 20 second TSP Green time extension, and a typical 100 second 
cycle length, it is estimated that implementation of unconditional TSP could reduce potential 
stop time by as much as 40 percent or 5.4 minutes during the worst-case PM peak hour.  This 
estimate is based on the change in probability of a vehicle arriving on red.  The following table 
summarizes the estimated travel time savings for the different peak hours and travel directions.  
For comparison purposes, the table also presents delay estimates based on a 10 second TSP 
extension.  Under this scenario, maximum travel time savings is estimated at 2.7 minutes. 
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Table 8 - Unconditional TSP Stopped Delay Estimate (minutes) 
 

10 Second TSP Extension 20 Second TSP Extension Total Existing 
Stopped Delay Change in Delay Total Delay Change in Delay Total Delay 

 

EB WB EB WB EB WB EB WB EB WB 
AM 8.9 7.9 -1.8 -1.6 7.1 6.3 -3.6 -3.2 5.3 4.7 
Mid Day 10.7 9.6 -2.1 -1.9 8.6 7.7 -4.3 -3.8 6.4 5.8 
PM 13.6 12.0 -2.7 -2.4 10.9 9.6 -5.4 -4.8 8.2 7.2 

 
 
 
5.4.4. Conclusion 

 
Based on a review of the various data regarding TSP, the implementation of conditional TSP is 
expected to improve bus service by reducing the overall travel time along the corridor.  The 
estimated PM peak hour travel time savings is presented in Table 9.  The implementation of 
conditional TSP is expected to reduce the overall travel time by approximately 2.75 minutes.  
Expanding the TSP to a more aggressive unconditional TSP may decrease travel times by 5.4 to 
7 minutes depending on the estimation method.  With the implementation of BRT transit service 
stopping only at select stations, and unconditional TSP, travel times may be reduced by a total of 
approximately 17 minutes.  Therefore, a passenger leaving downtown Albany and traveling to 
downtown Schenectady may decrease the overall travel time from 1 hour 7 minutes to 
approximately 50 minutes with the implementation of unconditional (Open) TSP and BRT 
service.  Implementation of conditional (Base) TSP plus BRT service may reduce travel times by 
approximately 13 minutes.  
 

Table 9 – Preliminary PM Peak Hour Travel Time Savings Estimate 

TSP Condition Base Conditional 
TSP 

(35 intersections) 

Unconditional 
TSP 

(all intersections) 

Unconditional TSP +  
BRT Service 

Conditional TSP + BRT 
Service 

Time Savings --- 2.75 min. 5-7 min. 17 min. 13 min. 
Corridor 
Travel Time 

67 min. 64 min. 60 min. 50 min. 54 min. 
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6. Bulbouts and Bus Stop Configuration 
 
Bulbouts from sidewalks can help improve the operations of the BRT by allowing the bus to stay 
in a travel lane, and thus obviate the need to reenter the traffic stream after making a stop to 
discharge and pick up passengers. At the same time, they make boarding the bus easier for 
passengers, as the bus can pull up directly adjacent to the sidewalk. If the bulbout is linked to a 
crosswalk, it can also improve the environment for pedestrians by reducing the crossing distance 
to the opposite side of the street. Several bulbouts were constructed on State Street in 
Schenectady near North Robinson as part of the streetscape project completed in 2004. 
 
Seven bulbouts are proposed along the ROUTE 5 corridor; all of them are located in Albany 
between North Allen Street and Lark Street. These bulbouts were proposed because the narrow 
sidewalks do not provide sufficient space to hold the BRT shelters. In all cases, there are existing 
parking lanes that protect the bulbout and an extra traffic lane in the same direction to avoid a 
complete blockage of the street while the bus is at the station. The proposed locations are: 
 
• North Allen, eastbound 
• North Manning, eastbound 
• Quail, eastbound and westbound 
• Lexington, eastbound and westbound 
• Lark, westbound 
 
Given the existence of a second travel lane at all of these locations, the impact on traffic flow 
would be minimal. There will be minor transitory delays in one lane when a bus is at a stop 
picking up and discharging passengers, but these are outweighed by the travel time benefits 
experienced by the bus and its passengers. 
 
In the design and engineering phase, detailed discussions with abutters and the city of Albany 
will be necessary to address concerns about installation and maintenance. The estimated cost per 
bulbout is in the range of $10,000, including design and a 20% contingency. 
 
A related issue to bus bulbouts are the existing cut-outs for bus stops that are common in the 
middle segment of the corridor (in Colonie and suburban Schenectady). Referred to as “bus 
traps” by CDTA operations personnel, these cut-outs lead to significant delays for the buses as 
the time needed to reenter the stream of traffic often exceeds the amount of dwell time at the stop 
to allow passengers to get on and off the bus. Many of these cut-outs span driveways to local 
businesses lining NY 5, so that they are not even safe locations for passengers to wait. In theory, 
the cut-outs are there to improve safety and traffic flow so that a stopped bus is not impeding 
traffic in a travel lane.  
 
It is recommended that the bus cut-outs be evaluated further to determine if some or most of 
them can be eliminated without compromising safety. Most of the benefit of these eliminations 
would accrue to the local service in the corridor, since the BRT vehicles would not be stopping at 
these locations. 
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7. Additional Concepts Considered 
 
In the course of consultant team brainstorming, a number of additional concepts were 
considered.  These concepts are presented briefly here for documentation purposes. 
 

7.1. Bus Lanes between Fuller Road and Route 155 
 
Concept:  Provide bus lanes in both directions along this section either by repositioning the curbs 
or by removing the flush median. 
 
Key Issue/Concern/Consideration:  If compared to those for the Broadway-Lark section, bus 
volumes are not very high along this section (and would not be substantially higher with any of 
the service options developed in Study Task 2).  It is unlikely that the number of buses would 
meet the thresholds suggested in the TCRP report.  There would also be a perception that a 
significant investment and commitment of right of way was made to provide bus lanes that do 
not appear to carry many buses.  
 

7.2. HOV Lanes 
 
Concept:  Creation of new lanes in the downtowns and the Fuller-Route 155 section for use by 
vehicles carrying two or more passengers. 
 
Key Issues/Concerns/Considerations:  The benefit of this action, which would require either 
conversion of an existing general-use travel lane (a rarely-used approach to HOV lane 
development) or developing additional lanes in each direction (at considerable cost), would be a 
function of the extent to which the existing traffic stream contains enough 2+ occupant vehicles 
during peak travel periods.  The more qualifying vehicles there are at present, the less the 
marginal benefit to traffic operations, as there would not be as many shifts from driving alone to 
carpooling as might be desired.  On-street HOV lanes tend not to provide as significant of a time 
benefit as do on-expressway HOV lanes. 
 

7.3. Karner Road Accommodation of Westbound Left Turns Destined for Route 155 South 
 
Concept:  To reduce the demand for green time for westbound left turns at the New Karner Road 
(Route 155) intersection, require westbound vehicles destined for Route 155 south to turn left at 
Karner (Old Karner) Road, right onto Albany Street, and then left onto Route 155.   
 
Key Issues/Concerns/Considerations:  This could introduce a new operational issue at the 
unsignalized Karner Road intersection, with left-turning vehicles waiting for gaps in oncoming 
traffic.  In addition, Old Karner Road and Albany Street are local streets which are in poor 
condition and accommodate existing truck traffic destined to the Postal Service’s General Mail 
Facility as well as other nearby industrial uses.  There are also a small number of residences 
along this alternative route.  Thus, the negatives of directing the left turners to this alternative 
may outweigh the benefits to the Central/New Karner intersection. 
 

7.4. Post-Interchange 3 Revisit of Operations and Timing/Capacity Needs 
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Concept:  When I-87 Interchange 3 is constructed and opened (currently projected to occur in 
the year 2010), it will be helpful to analyze operations at the Central/Wolf/Exit 2E 
intersection to determine what changes to signal operation and intersection capacity will be 
in order.  This could open up new opportunities for managing traffic using the intersection.  
At a minimum, it would stand to reduce the likelihood that transit priority in the form of a 
queue jump would have significant adverse effects on general traffic levels of service.  
Optimistically, cross-street volumes could be reduced for the critical lane groups so that 
general transit signal priority would be a possibility.  

• 

 
Key Issues/Concerns/Considerations:  None.  This examination is expected to take place 
after Interchange 3 is opened, both for this intersection and for Albany Shaker Road’s 
intersections with Wolf Road and Old Wolf Road, near Interchange 4.  

• 

 
7.5. Flyover from I-87 to Wolf Road 

 
• Concept:  In order to improve traffic operations at the Route 5/Wolf Road intersection, a 

flyover could be constructed from the I-87 Exit 2E off-ramp over Route 5, touching down 
before the southern mall signal on Wolf Road.  This flyover would remove an estimated 700 
to 800 vehicles per hour from the intersection and allow for the elimination of one signal 
phase from the cycle allowing for significantly more green time for the other traffic 
movements.  

 
• Key Issues/Concerns/Considerations:  There would be a substantial construction cost 

associated with this flyover, as well as potential right-of-way issues.  Such a project would 
require extensive study and could only be implemented in the long-term period.  
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8. Conclusions and Recommendations 
 
The following conclusions are evident from this study. 
 
• The Colonie Center bi-directional transfer station holds promise to enhance trunk-feeder 

service interfaces, transit patron convenience and park-and-ride opportunities.  While the 
concept includes pavement and signal treatments intended to improve the pedestrian crossing 
environment, incorporation of new transit feeder services or modification of existing services 
(e.g., having the Shuttle Fly include loops to the Northway Mall side of Central Avenue, to 
pick up and discharge eastbound patrons) would supplement the benefit of the station by 
reducing the need to cross Central Avenue to take advantage of this station. 

 
• The paired unidirectional Colonie Center and Northway Mall transfer stations would provide 

transit service and patron convenience benefits comparable to those of the bi-directional 
station; they would achieve this benefit without imposing the additional transit run times of 
the bi-directional station concept, but at a higher construction cost due to the development of 
two separate facilities.   

 
• Establishment of the Central Avenue/Wolf Road westbound queue jumper is expected to 

provide modest benefits to transit on-time performance with minor adverse impacts.  
 

Construction of the westbound queue jump/right turn lane at Central Avenue/New Karner 
Road would be expected to modestly improve westbound transit performance and provide 
significant enhancements to overall intersection performance and the performance of the 
Central Avenue approaches.     

• 

 
• While not directly tested, the traffic impact study identifies several possible locations for 

queue jumps in downtown Albany beyond those for which transit priority is to be progressed 
under the Route 5 Best Bus project.  It is expected that these queue jumps would have modest 
benefits to transit performance, with little adverse impact on traffic flow and parking spaces.  

 
• Transit Signal Priority is currently planned for 35 intersections in the Route 5 corridor.  TSP 

should be extended to the remaining intersections as part of the BRT project.   
 
• Given the downtown Albany environment, it is recommended that a median bus lane or 

combination of transit improvement alternatives be investigated. 
 
City and Study Advisory Committee feedback on these concepts should be secured before more 
detailed examination of the conceptual BRT improvements presented in this study is performed.  
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Appendix A – Level of Service Reports 
 

NYS Route 5 Bus Rapid Transit 
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LOS Definitions 

The following is an excerpt from the 2000 Highway Capacity Manual (HCM). 
 

Level of Service for Signalized Intersections 
 
Level of service for a signalized intersection is defined in terms of control delay, which is a measure of 
driver discomfort, frustration, fuel consumption, and increased travel time.  The delay experienced by a 
motorist is made up of a number of factors that relate to control, geometrics, traffic, and incidents.  Total 
delay is the difference between the travel time actually experienced and the reference travel time that 
would result during base conditions: in the absence of traffic control, geometric delay, any incidents, and 
any other vehicles.  Specifically, LOS criteria for traffic signals are stated in terms of the average control 
delay per vehicle, typically for a 15-minute analysis period.  Delay is a complex measure and depends on 
a number of variables, including the quality of progression, the cycle length, the green ratio, and the v/c 
ratio for the lane group.  Levels of service are defined to represent reasonable ranges in control delay.  
 

LOS A describes operations with low control delay, up to 10 s/veh.  This LOS occurs when 
progression is extremely favorable and most vehicles arrive during the green phase.  Many 
vehicles do not stop at all.  Short cycle lengths may tend to contribute to low delay. 

 
LOS B describes operations with control delay greater than 10 and up to 20 s/veh.  This level 
generally occurs with good progression, short cycle lengths, or both.  More vehicles stop than 
with LOS A, causing higher levels of delay. 

 
LOS C describes operations with control delay greater than 20 and up to 35 s/veh.  These higher 
delays may result from only fair progression, longer cycle lengths, or both. Individual cycle 
failures may begin to appear at this level.  Cycle failure occurs when a given green phase does not 
serve queued vehicles, and overflows occur.  The number of vehicles stopping is significant at 
this level, though many still pass through the intersection without stopping. 

 
LOS D describes operations with control delay greater than 35 and up to 55 s/veh.  At LOS D, the 
influence of congestion becomes more noticeable.  Longer delays may result from some 
combination of unfavorable progression, long cycle lengths, and high v/c ratios.  Many vehicles 
stop, and the proportion of vehicles not stopping declines. Individual cycle failures are noticeable. 

 
LOS E describes operations with control delay greater than 55 and up to 80 s/veh.  These high 
delay values generally indicate poor progression, long cycle lengths, and high v/c ratios.  
Individual cycle failures are frequent. 

 
LOS F describes operations with control delay in excess of 80 s/veh.  This level, considered 
unacceptable to most drivers, often occurs with oversaturation, that is, when arrival flow rates 
exceed the capacity of lane groups.  It may also occur at high v/c ratios with many individual 
cycle failures.  Poor progression and long cycle lengths may also be contribute significantly to 
high delay levels. 
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Level of Service Calculation Index 
 

 Sheet 
Table 2 – Colonie Center Pre-Emption 
 West Intersection Null and Pre-Emption..............................................................................1-2 
 East Intersection Null and Pre-Emption...............................................................................3-4 
Table 5 – Wolf Road Queue Jump 
 Null and Q-Jump Cycle ........................................................................................................5-6 
Table 6 – New Karner Road Queue Jump 
 Existing Volumes - Null, Null with Right Turn, and Queue Jump Cycle............................7-9 
Table 11 – Bus Lane Alternative 1 
 Washington Ave/Lark St, Null and Alt 1 ...........................................................................10-11 
 Washington Ave/State St/Eagle St, Null and Alt 1 ............................................................12-13 
 State St/Pearl St, Null and Alt 1 .........................................................................................14-15 
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Appendix B – Downtown Albany Bus Lanes 
 

NYS Route 5 Bus Rapid Transit 
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Basic Concept Description 
 
The concept of a bus lane is to provide an exclusive 
lane for transit use.  Several different types of bus 
lanes exist including curbside lanes, interior lanes, and 
median lanes, each with its own advantages and 
disadvantages.  The basic concept for downtown 
Albany involves provision of an exclusive bus lane in 
both directions on State Street from Broadway to 
Eagle Street, and on Washington Avenue from Eagle 
Street to Lark Street.  To clarify the discussion, the 
area was divided into three (3) segments as follows 
(see Figure 5): 

Interior Bus Lane, Boston - Source: TCRP Report 90 
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Figure 5 – Bus Lane Segments 
Segment 2 

 
 
 

Segment 1 – State Street from Broadway to 
North Pearl Street: This segment is 
characterized by a 5-lane section with parallel 
parking on both sides.  The center median is 
generally striped and transitions to a raised 
medium at North Pearl Street.  The typical 
cross-section varies between ±70 to ±90 feet 
from curb to curb. 
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Segment No. 1  

 
 
 

Segment 2 – State Street from North Pearl Street to 
Eagle Street: This segment is characterized by a 5-
lane section with angled parking on both sides.  
The center median transitions from a raised 
medium at North Pearl Street to a hatched area 
reserved for emergency vehicle use, and often used 
as illegal short term parking.  The typical cross-
section measures approximately ±96 feet from 
curb to curb.  

 

 
 Segment No. 2 
 

 
 
 
 

Segment 3 – Washington Avenue from Eagle 
Street to Lark Street:  This segment is 
characterized by a 4-lane section with parallel 
parking on both sides.  The typical roadway cross-
section measures approximately ±60 feet. 
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Segment No. 3 

Key Features 
 
The following guidelines3 should be considered when evaluating the creation of bus lanes:   
 

1. General traffic improvements and road geometric design should be coordinated with 
BRT service to improve the overall efficiency of street use.  Typical improvements 
include prohibiting curb parking, adding turning lanes, prohibiting turns, modifying 
traffic signal timing, and providing queue bypasses for buses.  Parking can be eliminated 
or restricted during peak hours, reducing the number of conflicts and friction between the 
curb lane and vehicles in the travel lanes.  Bus lanes may be designated as shared right 
turn lanes at intersections for use by general traffic.  

2. Curb parking generally should be prohibited before (curb) bus lanes are established, at 
least during peak hours.  The prohibition (1) makes it possible to provide a bus lane 
without reducing street capacity for other traffic, (2) reduces delays and marginal 
frictions resulting from parking maneuvers, and (3) gives buses easier access to stops.  
(When prohibiting curb parking is not practical, the bus lane should be provided in the 
lane adjacent to the parking lane.)  Bus lanes offset from the curb can provide benefits 
without parking and access restrictions.  The trade-off is potential conflicts between 
parkers and buses.   

3. Bus routes should be restructured as necessary to make effective use of bus lanes and bus 
streets.  When BRT vehicles exceed 40 buses per hour, they should have exclusive use of 
the running way lane.  When BRT service is less frequent, as expected in Albany, it may 
be desirable to operate local buses on the same facility.  However, this should not create 
bus-bus congestion or create passenger inconvenience.  Peak-hour one-way bus volumes 
ranging from 60 to about 75 buses will help “enforce” bus lanes without excessive 
bunching of buses.   

4. Bus priority treatments should reduce both the mean and variability of average journey 
times.  A 10 to 15% decrease in bus running time is a desirable objective for bus lanes. 

5. Emergency vehicles, police cars, fire equipment, ambulances, and tour buses should be 
allowed to use bus lanes and bus streets.  This would allow more direct support of 
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emergencies by allowing fire and ambulance services direct access to buildings and 
sidewalks. 

6. Design and operation of bus lanes must accommodate the service requirements of 
adjacent land uses.  Deliveries should be prohibited from bus lanes during the hours that 
the lanes operate.  They can be provided from the opposite side of the street, from side 
streets, or, ideally, from off-street facilities.   

7. Taxi loading areas should be removed from bus lanes where they would interfere.  On 
one-way streets the taxi loading areas should be placed on the opposite side of the street. 

8. Pedestrian access to bus stops and stations should be convenient and safe.  Curbside 
stops should allow sufficient space for waiting passengers, passing pedestrians, and 
amenities.  

9. Bus lane design should reflect available street widths and traffic requirements.  Ideally, 
bus lanes should be provided without reducing the lanes available to through traffic in the 
heavy direction of flow.  This may entail eliminating parking or reducing lane widths to 
provide additional travel lanes, eliminating left-turn lanes, and/or providing reversible 
lane operation. 

10. When buses preempt moving traffic lanes, the number of lanes taken should be kept to a 
minimum.  The exception is when parallel streets can accommodate the displaced traffic. 

11. Bus lanes and streets should provide a strong sense of identity.  When buses have 
exclusive use of the lane, a strong sense of identity can be achieved by using colored 
pavement, unique paving materials, signals, and pavement markings in various 
combinations.  Such treatments are especially important for curb bus lanes whenever the 
lanes operate at all times. 

 
12. Effective enforcement and maintenance of bus lanes and bus streets is essential.  Fines 

for unauthorized vehicles should be high enough to discourage illegal use.  The City 
already employs parking enforcement officers that patrol the State Street area that could 
be responsible for this enforcement.  No parking signs would be required if parking were 
removed to provide curbside lanes, detailing the restriction and the fine for a parking 
violation.  

 
13. BRT bus lanes (and streets) should operate all day wherever possible.  This will give 

passengers a clear sense of bus-lane identity and permit use of specially colored 
pavements.  If 24-hour parking restrictions are not amenable, peak hour restrictions may 
be considered.  

 
14. Far-side bus stops generally should be provided.  They are essential when there are 

traffic signal priorities for buses, and where there are queue jumpers.  Far-side bus stops 
are desirable when curb lanes are used by moving traffic and at locations with heavy 
right-turn traffic.  
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15. Reserving lanes and/or bus streets for buses must be perceived as reasonable by users, 
public agencies, and the general public. 

 
 

Evaluation of Directional Need 
 

Based on peak hour traffic counts and a review of CDTA bus schedules, peak hour bus 
volumes are comparable on both segments with a predominant eastbound bus volume 
during both peak hours.  AM and PM peak hour flow rates are on the order of 65 to 75 
eastbound buses and 40 to 55 westbound buses, excluding privately operated buses.  
These volumes suggest a greater need for exclusive bus lanes in the eastbound direction.  
According to Transit Cooperative Research Program (TCRP) Report 90, peak hour one-
way bus volumes ranging from 60 to about 75 buses will help enforce exclusive bus lanes 
without excessive bunching of buses.  Nevertheless, flow rates on the order of 40 buses 
per hour can also support exclusive bus lanes.  Therefore, bus lanes are considered in 
both directions.  

 
 

Downtown Bus Lane Alternatives 
 

Five (5) potential bus lane concepts were identified.  Some of the concepts apply 
generically to all three segments; others are applicable to only a single segment.  The five 
bus lane concepts are described below: 

 
• Alt No. 1 – The curbside travel lane would be converted from a general use lane 

to a “buses only” lane in both directions for all segments from Broadway to Lark 
Street. 

 
 

• Alt No. 2 – Curbside parking would be removed to provide exclusive bus lanes in 
each direction.  This concept is applicable to all segments. 
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• Alt No. 3 – Widen the street to provide two (2) travel lanes, bus lanes, and 
parking lanes in both directions.  This concept applies to all segments, although 
Segment No. 1 and 2, from Broadway to Eagle Street, is wider and more capable 
of accommodating the improvement. 

 
 

• Alt No. 4 – Construction of an exclusive busway in the center of the road.  This 
concept applies to Segment No. 1 and 2 between Broadway and Eagle Street.  Bus 
shelters would also be provided in this median area. 

 
 

 
• Alt No. 5 – This alternative involves a combination of bus lanes and queue jump 

lanes at spot locations during peak hours only for maximum benefit and to 
minimize peripheral impacts.  This concept is shown on Figure 5 and was 
developed to fit the downtown environment. 
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Decision Matrix and Discussion 

 
The various bus lane alternatives have different potential impacts and benefits.  Table 10 
summarizes these trade-offs for the five (5) Alternatives under consideration. 

 

Table 10 – Bus Lane Decision Matrix 

Alternative
 

MOES* 

 
Alt 1 

 
Alt 2 

 
Alt 3 

 
Alt 4 

 
Alt 5 

Traffic Engineering: 
• Impact to Traffic Operations 
• Peak Hour Only 

 
Yes 
No 

 
No 
No 

 
No 
No 

 
No 
No 

 
No 
Yes 

Parking: 
• Conflict Between Parking Lane & Bus Lane 
• Impacts Number of Parking Spaces 

 
Yes 
No 

 
No 
Yes 

 
Yes 
Yes1

 

 
No 

Yes1
 

 
No 

Yes2
 

Transit: 
• Improves Transit Service and Image 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

Pedestrian: 
• Longer Walking Distances 
• Reduced Sidewalk Width 

 
No 
No 

 
Yes 
No 

 
Yes 
Yes 

 
Yes 
No 

 
No 
No 

Constructability / Complexity: 
• Ranked from 1 to 3: 

1 = Small; 2 = Moderate; 3 = Significant 

 
1 

 
1 

 
3 

 
2 

 
1 

* MOE’s = Measures of Effectiveness 
1 Angle to parallel parking 
2 Peak hour only 

 
 
Based on the qualitative assessment in the table above, the following conclusions are evident: 
 
• Alt No. 1 – This alternative would create a potentially significant impact between parking 

vehicles and the bus lane due to the crossing, stopping, backing, and merging maneuvers.  
Double-parked vehicles and delivery vehicles would also create impacts.  Increased 
enforcement and/or video enforcement should be considered part of this alternative.  In 
addition to the qualitative judgments in the previous table, a series of highway capacity 
analyses were conducted at three (3) representative intersections along this section of Route 
5.  The analysis considers the effects of requiring left turns and through movements to share 
a single general-use lane, while right-turning vehicles would be able to use the bus lane.  The 
results of this analysis are presented in Table 11.  This Table suggests that there would be 
small operational improvements to right-turning vehicles, with potentially significant level of 
service degradations to through traffic, mostly notably at Lark Street.  

 
Continuous bus lanes in this section would theoretically provide transit with a means of 
bypassing congestion; however, vehicular queuing and the illegal use of bus lanes by non-
transit vehicles might eliminate this benefit. 
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Table 11 – Level of Service Summary for Alternative 1 

PM Peak Hour 

Existing Volumes  
 
Intersection 

Null 
Conditions 

With Alt 1 

Washington Ave/Lark St   
EB 

 
WB 

 
NB 

 
SB 

(Left/Thru)/Right 
(Right) 

(Left/Thru)/Right 
(Right) 

Left 
Through/Right 

Left 
Thru/Right 

B (19.8) 
--- 

B (12.9) 
--- 

E (67.6) 
C (29.4) 
C (27.3) 
D (35.6) 

B (13.1) 
A (7.7) 
E (63.2) 
A (6.8) 

D (54.9) 
C (25.9) 
C (23.9) 
C (31.9) 

Overall C (23.5) D (37.3) 
Washington Ave/State St/Eagle St   

EB 
 
 

WB 
 

NB 
SB 

Left 
Through 

Right 
Left 

Right 
Through/Right 

Left 
Through 

D (38.7) 
D (36.1) 
D (38.0) 
D (38.5) 
C (33.3) 
D (36.5) 
C (32.9) 
C (28.3) 

D (54.6) 
D (44.9) 
D (51.7) 
D (46.2) 
C (27.2) 
D (54.7) 
C (27.5) 
C (31.5) 

 Overall C (34.9) D (41.7) 
State St/Pearl St   

EB 
 

WB 
 

NB 
 

SB 

(Through)/Right 
(Right) 

(Through)/Right 
(Right) 

Through 
Right 

Through 
Right 

D (40.7) 
--- 

C (33.2) 
--- 

D (40.6) 
C (24.6) 
C (28.9) 
C (25.3) 

D (51.5) 
C (32.9) 
C (31.6) 
C (30.3) 
D (48.0) 
C (26.6) 
C (31.4) 
C (27.4) 

Overall D (36.4) D (40.6) 
XX (Y.Y) = Level of Service (Delay, seconds per vehicle). 

 
 
• Alt No. 2 – While this alternative would allow maintenance of two (2) general-use travel 

lanes in each direction, it has a significant impact on parking.  Bus lanes the full length of the 
Broadway-to-Lark segment would require the removal of approximately 140 eastbound-side 
and 125 westbound-side parking spaces. 

 
The lots or garages that serve as an alternative to the on-street parking will require people to 
walk substantial distances, thus increasing out-of-vehicle travel times.  On a related note, 
approximately 16 of the spaces in the Broadway-Lark section are designated for handicapped 
use, and it might be necessary to consider alternative accommodations for handicapped 
motorists if these spaces were to be removed. 
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“Shock Wave” Effect on Surrounding Residential Areas:  For decades, curbside parking has 
been a sensitive issue in Albany.  The City has tried, on numerous occasions, to get the State 
Legislature to authorize a residential parking permit system, and the high demand for parking 
has contributed to the current situation under which the free curbside parking spaces in the 
Center Square neighborhood and in Washington Park are routinely fully utilized on 
weekdays.  Conversion of curbside parking along Washington Avenue and State Street 
would be expected to aggravate the present situation by increasing the demand for parking in 
Center Square. 

 
Parking Revenue Losses:  As noted earlier, nearly all of the curbside parking spaces along the 
Broadway-Lark section are metered.  The meters operate Monday through Friday from 8:00 
AM through 6:00 PM.  Most spaces are limited to one-hour or two-hour parking; a small 
number of spaces near some corners (e.g., State/Broadway) are designated 20-minute 
parking.  Based on the Albany Parking Authority (APA)’s meter operation records, 
representative rates of utilization of the metered spaces would be 70 percent on Washington 
Avenue and as high as 90-95 percent on State Street.  These rates of utilization and the 
number of meters along each street suggest that removal of parking spaces (and, thus, of 
meters) would, if not compensated for with increases to utilization of other City/APA parking 
facilities, result in a loss in revenue on the order of $500,000 per year.  As the APA manages 
the on-street parking meter system for the City, and also contributes funding to the operation 
of the downtown circulator buses (e.g., CDTA Route #16), this revenue loss would translate 
to reductions in resources supporting management of downtown traffic. 

 
• Alt No. 3 – This alternative involves potentially significant construction to widen Route 5.  

While it would negate the traffic operational impacts present under Alternative 1, it would 
not eliminate the transit vehicle/parking vehicle conflict, and it would create a potential 
additional significant impact to pedestrians by reducing sidewalk widths. 

 
• Alt No. 4 – This alternative applies only to the segment of State Street between Broadway 

and Eagle Street.  A central busway would be constructed resulting in a small reduction of 
parking spaces, where parallel parking would replace existing angle parking.  No other 
significant impacts are apparent.  As a sub-alternative; the busway could be constructed for 
eastbound buses only to minimize the necessary cross-section width, and to accommodate the 
peak flow direction with a visible and functional transit bus way.  This alternative makes a 
dramatic statement and gives a strong sense of BRT identity. 

 
• Alt No. 5 – This alternative contains a mix of transit improvements.  Under this alternative a 

bus lane would be provided by restricting parking (approximately 5 spaces) in the westbound 
direction from James Street to South Pearl Street, and from South Pearl to Lodge Street 
(approximately 10 spaces), during the peak hours, and provide a queue jump in the 
westbound direction at Lodge Street.  Just east of Swan Street, approximately 3 spaces would 
be removed to allow better access to the curb by multiple buses, with a queue jumper in the 
westbound direction at Swan Street.  At Dove Street, parking would be restricted during the 
peak hours (approximately 17 spaces) to provide a bus lane in the westbound direction to 
Lark Street, where a queue jump would be provided.   
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In the eastbound direction, approximately 10 vendor parking spaces are provided between 
Swan Street and the Capital from 8:00 AM to 3:00 PM, with an additional 15 general use 
parking spaces.  These spaces could be restricted from 7:00 to 9:00 AM and 4:00 to 6:00 PM 
for use as a bus lane.  At Hawk Street, a queue jump would be provided for buses to merge 
back into the travel lane before turning left onto State Street.  This alternative provides a 
combination of parking restrictions, bus lanes, and queue jumps in an effort to integrate 
transit improvement into this busy downtown environment.  

 
 
CONCLUSIONS:  This assessment suggests that Alternatives 1, 2 and 3 should be eliminated 
and that Alternatives 4 and 5 should be explored further.  The most significant benefit of the 
downtown bus lane concepts is the visual presence of BRT and the region’s commitment to 
providing transit services.  Based on these results it is suggested that bus lanes be considered 
further as a future phase or long term BRT design element. 
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