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ADJACENT STREET SYSTEM 
The vicinity of the proposed project site includes a few major arterials and several campus access roads. 
Brief descriptions of these roadways are provided below. 
 
Harmon Avenue is an east-west arterial that runs through the western half of campus and terminates in 
central campus. It has two travel lanes in each direction and a two-way left turn lane median, and is 
approximately 80 feet wide. The current posted speed limit is 35 mph east of campus, and 25 mph within 
campus. 
 
Maryland Parkway is a north-south arterial that runs along the eastern edge of campus. Within the study 
area, it has three travel lanes in each direction, with left-turn pockets at most intersections, and a two-way 
left turn lane median. It is approximately 100 feet wide, and the current posted speed limit is 30 mph. 
 
Swenson Street is a north-south arterial that runs along the western edge of campus. North of Harmon 
Avenue, the road has two lanes in each direction, with a two-way left turn median. South of Harmon 
Avenue, the road becomes one-way in the northbound direction, ranging from four to five travel lanes. The 
road is approximately 80 feet wide, and the current posted speed limit is 35 mph. 
 
University Road is an east-west campus roadway that runs west from Maryland Parkway and terminates 
within campus. West of Parking Lot Road, it has one travel lane in each direction, and no median, and on 
the other side the eastbound direction widens to two lanes. 
 
Tarkanian Way is a north-south campus roadway that connects from Harmon Avenue and runs south into 
the main campus parking lot, where it curves into an east-west direction. It has one travel lane in each 
direction, and no median. 
 
Thomas and Mack Drive is a campus roadway that runs in the northeast-southwest direction through the 
main campus parking lot, and intersects with Swenson Street, where it curves into an east-west direction, 
ending at Paradise Road. North of Swenson Street, the roadway has two lanes in each direction, with a two-
way left turn median, and on the other side, it has one lane in each direction with no median. 
 
Bach Drive is a campus roadway that runs through the main campus parking lot, continuing from Tarkanian 
Way, running south and then curving east to connect with East Tropicana Avenue. It has two travel lanes in 
each direction, and no median. 

Methodology 
The existing and future transportation network was analyzed using the VISSIM micro simulation application. 
This computer-based modeling tool allows a comprehensive multi-modal network to be modeled to 
determine if any impacts result when changes are made to the existing network or if future volumes are 
reached. The decision to select the VISSIM application was done due to the multi-modal characteristics of 
the project and the network. Campus settings traditionally have high volumes of transit, pedestrian and bike 
volumes which can be overshadowed by analysis applications that focus on traffic operations. VISSIM was 
selected as the appropriate tool for this analysis due to its enhanced ability to model detailed user behavior 
and priority settings within the transportation network. The three-dimensional animation options also provide 
a better understanding for policy makers and the general public on how future transportation will function. 
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Existing traffic volumes and roadway geometry inputs to the VISSIM network were collected on site during 
November and December of 2008.  Vehicles counts as well as pedestrian counts were completed for the 
five study intersections.  Future 2030 volumes were taken from the 2006 Maryland Parkway –UNLV 
Community Realignment Plan which used the RTC Regional Planning Model to estimate future traffic 
conditions.  In calculating the 2030 volumes from 2005 counts, the regional model assumed a 3.31% growth 
for the first ten years, 2.31% growth for the subsequent 10 years, and 1.31% growth for the final five years.  
This uniform growth is due to future development assumptions in the area and largely based on the Mid-
Town UNLV project which will likely have a significant effect on the traffic patterns in the area.  
 
Since the Maryland Parkway-UNLV Community Realignment Plan study did not include 2030 traffic volumes 
for on-campus intersections, assumptions were made using the entry/exit volumes generated at the 
gateway intersections (Swenson/Harmon and University/Maryland Parkway).  Using UNLV’s master plan, 
estimates were made for future on-campus parking generators and entry/exit volumes were appropriately 
distributed to these locations.  Additional traffic on the network after this traffic was distributed was assigned 
to the internal network based on the existing distributions of traffic on campus.  This methodology assumes 
that traffic circulating on campus will not grow at the same rates of traffic external to campus but turning 
movements at the gateway locations will be consistent with the regional forecasts.  
 
Traffic operations of the study intersections were evaluated using Level of Service (LOS) calculations. LOS 
is a qualitative description of the performance of an intersection based on the average delay per vehicle. 
Intersection levels of service range from LOS A, which indicates free flow or excellent conditions with short 
delays, to LOS F, which indicates congested or overloaded conditions with extremely long delays. 

SIGNALIZED INTERSECTIONS 
Level of Service for signalized intersections was calculated using the Highway Capacity Manual 2000 (HCM 
2000) methodology. The LOS is based on the average delay (in seconds per vehicle) for the various 
movements within the intersection, which was determined using the VISSIM software. A combined weighted 
average delay and LOS are presented for each of the signalized intersections. The average delay for 
signalized intersections is correlated to the level of service designations as shown in Table D1. 
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Table D1: Level of Service Criteria – Signalized Intersections 

Level of 
Service Description of Operations Average Delay(1) 

A Operations with very low delay occurring with favorable progression and/or short 
cycle length. ≤ 10.0 

B Operations with low delay occurring with good progression and/or short cycle 
lengths. 10.1 – 20.0 

C Operations with average delays resulting from fair progression and/or longer 
cycle lengths. Individual cycle failures begin to appear. 20.1 – 35.0 

D 
Operations with longer delays due to a combination of unfavorable progression, 
long cycle lengths, or high V/C ratios. Many vehicles stop and individual cycle 
failures are noticeable. 

35.1 – 55.0 

E 
Operations with high delay values indicating poor progression, long cycle 
lengths, and high V/C ratios. Individual cycle failures are frequent occurrences. 
This is considered to be the limit of acceptable delay. 

55.1 – 80.0 

F Operation with delays unacceptable to most drivers occurring due to over 
saturation, poor progression, or very long cycle lengths. ≥ 80.1 

Source: Highway Capacity Manual, Transportation Research Board, 2000 
(1) Delay presented in seconds per vehicle 

UNSIGNALIZED INTERSECTIONS 
The LOS rating for unsignalized intersections, as specified using the Highway Capacity Manual 2000 
methodology, is based on the weighted average control delay expressed in seconds per vehicles as 
illustrated in Table D2 . 
 
Table D2: Level of Service Criteria – Unsignalized Intersections 

Level of 
Service Description of Operations Average Delay(1) 

A No Delay for stop-controlled approaches. ≤ 10.0 
B Operations with minor delays. 10.1 – 15.0 
C Operations with moderate delays. 15.1 – 25.0 
D Operations with some delays. 25.1 – 35.0 
E Operations with high delays, and long queues.  35.1 – 50.0 

F Operations with extreme congestion, with very high delays and long queues 
unacceptable to most drivers.  ≥ 50.1 

Source: Highway Capacity Manual, Transportation Research Board, 2000 
(1) Delay presented in seconds per vehicle 

 

Existing Traffic Conditions 
Existing traffic conditions were evaluated for the morning (7:00AM to 9:00AM) and evening peak hour 
(4:00PM to 6:00PM) using the VISSIM software. It should be noted that existing peak hour traffic volumes at 
the key intersections were developed from intersection turning movement counts conducted in November 
and December 2008. Traffic movements were counted and recorded in 15 minute intervals during the peak 
periods. These counts were then analyzed to determine the peak hour traffic volumes.   
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A total of five (5) intersections were analyzed under existing conditions, of which two (2) are signalized, two 
(2) are Side-Street Stop-Controlled, and one (1) is Two-Way Stop-Controlled. 
 
The existing lane configurations and peak hour turning movement volumes were used to calculate the levels 
of service for the five study intersections under existing peak hour conditions. These lane geometries and 
turning movements are shown in Figure D2 and Figure D3.  The results of the existing LOS analysis for the 
AM and PM peak periods are presented in Table D3. 
 
Under existing conditions, all five study intersections operate at LOS D or better during both the AM and PM 
peak period. 
 
Table D3: Intersection Operations – Existing Conditions 

AM PM 
# Intersection Control(1) 

Delay (sec) LOS Delay (sec) LOS 

1 Harmon Avenue/Swenson Street Signal 41.4 D 53.2 D 
2 Harmon Avenue/Tarkanian Way SSSC 5.8 A 10.4 B 
3 Tarkanian Way/Thomas and Mack Drive TWSC 2.8 A 6.6 A 
4 Tarkanian Way /Bach Drive SSSC 4.6 A 3.9 A 
5 University Road/Maryland Parkway Signal 17.2 B 17.7 B 

Source: Wilbur Smith Associates, 2009 
(1) AWSC: All-Way Stop-Control 
     TWSC: Two-Way Stop-Control 
     SSSC: Side-Street Stop-Control 
Bold indicates intersection operates under unacceptable conditions 
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EXISTING PLUS PROJECT CONDITIONS 
Traffic conditions were evaluated under existing plus project conditions to identify potential impacts to traffic 
operations as a result of the project. Significant impacts resulting from the proposed project are identified by 
comparing traffic operations under the existing plus project scenario to existing conditions. However, the 
proposed project includes some changes to the roadway network, which are summarized below. 
 
A number of changes were made to the existing network which resulted from the implementation of the 
project.  These modifications are shown in Figure 16 and include: 

• The construction of the multi-modal transit facility.  This proposed facility is shown in Figures 10-14 
and includes two entry/exit driveways along University Road between Maryland Parkway and 
Brussels to access the transit area and one new driveway to access the parking area to the south 
of the transit facility. It is also assumed that the project will remove nearly half of the existing 
parking on Lot U, thus reducing peak hour volumes proportionally due to the reduced supply.   

• A reconfiguration of Brussels from a one-way southbound roadway to a two-way roadway with one 
northbound and one southbound lane. 

• The extension of University Road to the west to connect to the existing Red Lot.  The roadway 
extension would traverse between the Student Services Building and the Student Recreation 
Center. 

The introduction of the project will add transit service through campus which will result in a slight increase in 
traffic on campus from the new RTC transit services.  The Harmon rapid service would add four (4) new 
eastbound and westbound movements at all study intersections.  The Maryland Parkway and “Zoom” 
service would add another 10 turning movements at the University and Maryland Parkway intersection.  
These new volumes are shown in Figure D4.  
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The existing plus project lane configurations and peak hour turning movement volumes were used to 
calculate the levels of service for the five (5) study intersections under existing peak hour conditions. Traffic 
volumes were determined by adding proposed BRT traffic volumes during the peak hour along the corridor 
at the study intersections. The results of the LOS analysis for existing plus project conditions during the AM 
and PM peak periods are presented in Table D4.  
 
Table D4: Intersection Operations – Existing plus Project Conditions 

AM PM 
# Intersection Control(1) 

Delay (sec) LOS Delay (sec) LOS 

1 Harmon Avenue/Swenson Street Signal 42.2 D 60.1 E 
2 Harmon Avenue/Tarkanian Way SSSC 6.0 A 11.4 B 
3 Tarkanian Way/Thomas and Mack Drive TWSC 3.1 A 7.7 A 
4 Tarkanian Way /Bach Drive SSSC 5.5 A 3.6 A 
5 University Road/Maryland Parkway Signal 15.6 B 17.9 B 

Source: Wilbur Smith Associates, 2009 
(1) AWSC: All-Way Stop-Control 
     TWSC: Two-Way Stop-Control 
     SSSC: Side-Street Stop-Control 
Bold indicates intersection operates under unacceptable conditions 

 
Compared to the existing conditions, the plus project shows only one significant impact on operations.  This 
impact is at Harmon and Swenson during the PM conditions where the LOS drops from D to E.  This drop in 
LOS is coupled with a change in vehicle delay from 53.2 seconds in the existing condition to 60.1 seconds 
in the plus project condition. 
 
All other intersections showed a relatively minor change with the introduction of the project.  University Road 
and Maryland Parkway showed an improved in average delay.  This change was due to the reduced traffic 
volumes due to a reduction in parking supply at Lot U from the implementation of the project. 
 
Under the plus project conditions eastbound BRT service is estimated to take 5.5 minutes to traverse 
campus (Swenson – Maryland Parkway) while westbound is estimated to take 6.0 minutes.  These 
estimates include two stops on campus and all delay related to traffic control and pedestrian/vehicular 
congestion.  These relatively slow travel times reflect the pedestrian/bike oriented areas of campus where 
the transit service would operate and should be considered in the planning of any new Harmon service.    
 
Table D5: Arterial Operations – Existing plus Project Conditions 

AM PM 
Intersection Travel 

Time 
(min) 

Speed 
(mph) 

Travel 
Time 
(min) 

Speed 
(mph) 

Harmon/Tarkanian/University (eastbound) 5.5 10.4 5.5 10.4 
Harmon/Tarkanian/University (westbound) 5.8 10.0 6.2 9.3 
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2030 CONDITIONS 
The 2030 condition includes three new parking garages on campus with storage capacity of approximately 
2,000 vehicles.  These include the Tropicana Garage (Phase 1 and 2), a new garage north of Harmon 
between Swenson and Tarkanian, and a new garage south of University Road between Maryland Parkway 
and Brussels.  Some level of preliminary or conceptual design work has been completed on the later two 
garage listed above. 
 
Using the Maryland Parkway-UNLV Community Realignment Plan findings and the preliminary or 
conceptual planning work done on the parking structures, the following network configuration changes were 
added in the 2030 scenario: 

• Maryland Parkway loses a through travel lane in the northbound and southbound direction; 

• Tarkanian and Bach switch the stop control from the northbound and eastbound movements to the 
westbound movement.  A travel lane is removed from the northbound direction and added to the 
southbound movement; 

• An off-street transit stop is added along Tarkanian, just north of the Tropicana Parking Garage; and 

• Joe Delaney Lane is extended west to Brussels. 

The 2030 intersection geometries are shown in Figure D5. 

The 2030 traffic conditions modeled includes a number of future growth assumptions and development 
projects on campus.  As described in the methodology section, future traffic volumes at the gateway 
intersections to campus were taken from the Maryland Parkway-UNLV Community Realignment Plan which 
used the RTC Regional Planning Model to estimate future traffic activity.  This model accounts for all future 
land use changes including the Mid-Town UNLV project and future campus enrollment targets.  Internal 
traffic was then distributed based future parking garage locations and the on existing traffic movements.  
Figure D6 shows the 2030 peak hour volumes. 
 
The 2030 lane configurations and peak hour turning movement volumes were used to calculate the levels of 
service for the five (5) study intersections under 2030 peak hour conditions. The results of the LOS analysis 
for 2030 conditions during the AM and PM peak periods are presented in Table D6.  
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Table D6: Intersection Operations – 2030 Conditions 
AM PM 

# Intersection Control(1) 
Delay (sec) LOS Delay (sec) LOS 

1 Harmon Avenue/Swenson Street Signal 74.5 E 95.6 F 
2 Harmon Avenue/Tarkanian Way SSSC 6.1 A 13.1 B 
3 Tarkanian Way/Thomas and Mack Drive TWSC 3.5 A 9.5  A 
4 Tarkanian Way /Bach Drive SSSC 7.9 A 8.1 A 
5 University Road/Maryland Parkway Signal 16 B 19.5 B 

Source: Wilbur Smith Associates, 2009 
(1) AWSC: All-Way Stop-Control 
     TWSC: Two-Way Stop-Control 
     SSSC: Side-Street Stop-Control 
Bold indicates intersection operates under unacceptable conditions 

 
The results show relatively good intersection performance on campus but LOS E and F at Harmon Avenue 
and Swenson Street.  This is reflective of the poor operating conditions in the existing scenario at this 
intersection. 
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2030 Plus Project Conditions 
The 2030 plus project lane configurations and peak hour turning movement volumes were used to calculate 
the levels of service for the five (5) study intersections under 2030 plus project peak hour conditions. The 
results of the LOS analysis for 2030 plus project conditions during the AM and PM peak periods are 
presented in Table D7. 
 
Table D7: Intersection Operations – 2030 plus Project Conditions 

AM PM 
# Intersection Control(1) 

Delay (sec) LOS Delay (sec) LOS 

1 Harmon Avenue/Swenson Street Signal 76.2 E 96.5 F 
2 Harmon Avenue/Tarkanian Way SSSC 6.4 A 13.6 B 
3 Tarkanian Way/Thomas and Mack Drive TWSC 3.9 A 10.4 B 
4 Tarkanian Way /Bach Drive SSSC 8.9 A 8.8 A 
5 University Road/Maryland Parkway Signal 16.4 B 19.6 B 

Source: Wilbur Smith Associates, 2009 
(1) AWSC: All-Way Stop-Control 
     TWSC: Two-Way Stop-Control 
     SSSC: Side-Street Stop-Control 
Bold indicates intersection operates under unacceptable conditions 

The addition of the project traffic in the 2030 plus project scenario has very little impact on future traffic 
operations.   While delay per vehicle did slightly increase at all intersection, only one case resulted in drop in 
LOS.  This occurred at the intersection of Tarkanian Way and Thomas and Mack where the LOS went from 
A to B.  
 
Table D8 shows the estimated 2030 travel times through campus with the project.  The results show very 
little change over the existing plus project in both travel time and speed.  This small change is due to little 
auto growth on campus and the restrictions on auto access using University Ave. through campus.  
 
Table D8: Arterial Operations – 2030 plus Project Conditions 

AM PM 
Intersection Travel 

Time 
(min) 

Speed 
(mph) 

Travel 
Time 
(min) 

Speed 
(mph) 

Harmon/Tarkanian/University (eastbound) 5.8 10.0 5.9 9.7 
Harmon/Tarkanian/University (westbound) 5.9 9.8 6.6 8.7 
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Appendix E: Capital Cost Estimates  
 
Table E1: Estimated Multi-Modal Transit Hub Costs 

Item Description Units Quantity Cost 

Capital Improvements    
Remove Curb and Gutter LF 550 $2,750 
Remove Concrete Sidewalk SF 1,100 $2,200 
Remove Concrete Pavement SY 5,250 $78,750 
Landscaping LS 1 $150,000 
AC Surface Course TON 258 $19,882  
AC Binder TON 368 $26,920  
Hot Laid Asphalt Aggregate TON 442 $36,513  
Graded Aggregate Base Course SY 2,944 $47,106  
Liquid Asphalt Binder TON 54 $18,711  
Curb and Gutter LF 1,425 $64,125  
Earthwork CY 2,944 $26,497  
Asphalt Removal SY 988 $6,422 
Transit Building (6,336 Sq. Ft.) LS 1 $1,679,783 
Canopy EA 4 $248,000 
Bench EA 12 $12,000 
Trash/Recycling Receptacles EA 6 $9,000 
LCD Display Monitors EA 6 $4,800 
Security Cameras EA 2 $10,000 
Monument Sign EA 1 $25,000 
Stop Flag Signs EA 8 $4,000 
150-Watt Light Assembly EA 4 $8,000 
SUBTOTAL Capital Costs      $        2,630,459  
Contingencies (30%)      $           789,138  
TOTAL CAPITAL COSTS      $        3,419,597  
        
Support Costs       
Planning/Pre-Design (5%)      $           170,980  
Final Design (8%)      $           273,568  
Environmental Clearances & Mitigation (5%)      $           170,980  
Construction Admin. (10%)      $           341,960  
SUBTOTAL Support Costs      $           957,487  
GRAND TOTAL (Rounded to the nearest $1,000)      $      4,377,000  
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Table E2: Estimated UNLV Roadway Improvement Costs 
    
    
Item Description   

Area 1 Area 2 Area 3 Area 4 Area 5 Total 

  Units Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost 
Capital Improvements                           
AC Surface Course TON 404 $31,171 343 $26,453 203 $15,686 425 $32,829 110 $8,489 1,375 $114,627 
AC Binder TON 38 $2,798 37 $2,731 214 $15,634 34 $2,521 88 $6,462 324 $30,145 
Hot Laid Asphalt Aggregate TON 46 $3,795 45 $3,704 256 $21,205 41 $3,419 106 $8,764 389 $40,887 
Graded Aggregate Base Course SY 306 $4,896 299 $4,779 1,710 $27,356 276 $4,411 707 $11,307 2,590 $52,748 
Liquid Asphalt Binder TON 25 $8,663 22 $7,623 34 $11,781 25 $8,663 15 $5,198 106 $41,927 
Curb and Gutter LF 2,910 $130,950 1,686 $75,870 1,235 $55,575 345 $15,525 726 $32,670 6,176 $310,590 
Sidewalk (4" thick) SF 14,249 $99,743 8,185 $57,295 5,530 $38,710 1,628 $11,396 300 $2,100 29,592 $209,244 
Earthwork CY 102 $5,100 299 $14,950 570 $28,496 570 $28,496 236 $11,778 1,541 $88,820 
Asphalt Removal SY 306 $1,989 338 $2,199 1,710 $11,114 1,069 $6,951  - - 3,423 $22,252 
Milling SY 4,310 $20,255 4,586 $21,552 613 $2,881 613 $2,881 550 $2,585 10,121 $50,153 
Roadway Striping LF 3,189 $11,162 3,937 $39,370 1,026 $3,591 2,480 $8,680 470 $1,645 10,632 $64,448 
Concrete Removal SY  - -  - -  - - 147 $736 308 $1,540 147 $2,276 
Remove Curb and Gutter LF  - -  - -  - - 250 $6,250 770 $19,250 250 $25,500 
Concrete Median SY  - - 40 $1,745  - - 147 $6,473  - $0 187 $8,218 
Landscaping LS 1 $25,000 1 $25,000 1 $25,000 1 $25,000  - $25,000 4 $125,000 
Drainage MI 0.27 $27,000 0.17 $17,000 0.12 $12,000 0.20 $20,000 0.09 $9,000 1 $85,000 
Erosion Control LS 1 $6,750 1 $4,250 1 $3,000 1 $5,000 1 $2,250 4 $21,250 
Signage LS 1 $8,000 1 $15,000 1 $3,000 1 $10,000 1 $5,000 4 $41,000 
Signal Modification LS  - -  - -  - - 1 $10,000  - - 1 $10,000 
Traffic Control LS 1 $38,727 1 $31,952 1 $27,503 1 $19,923 1 $15,304 4 $133,409 
SUBTOTAL Capital Costs     $425,998   $351,474   $302,531   $229,152   $168,340   $1,477,494 
Contingencies (30%)     $127,799   $105,442         $90,759   $68,745   $50,502   $443,248 
TOTAL CAPITAL COSTS     $553,797   $456,916   $393,290   $297,897   $218,842   $1,920,742 
                            
Support Costs                           
Planning/Pre-Design (5%)     $27,690   $22,846   $19,664   $14,895   $10,942   $96,037 
Final Design (8%)     $44,304   $36,553   $31,463   $23,832   $17,507   $153,659 
Environmental Clearances & Mitigation (5%)     $27,690   $22,846   $19,664   $14,895   $10,942   $96,037 
Construction Admin. (10%)     $55,380   $45,692   $39,329   $29,790   $21,884   $192,074 
SUBTOTAL Support Costs     $155,063   $127,936   $110,121   $83,411   $61,276   $537,808 
GRAND TOTAL (Rounded to the nearest $1,000)     $709,000   $585,000   $503,000   $381,000   $280,000   $2,459,000 

 
Area 1 - Harmon Avenue – Swenson to Thomas and Mack Drive 
Area 2 - Thomas and Mack and Harmon Avenue Intersection to Student Services Phase III 
Area 3 - Student Services Phase III to Existing University Road Tie 
Area 4 - Existing University Road Tie to Maryland Parkway 
Area 5 - Brussells Street Improvements 






