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INTRODUCTION 

Phase 1 of the U.S. 290 Northwest Transitway became operational in August 1988. 

This initial 9.5 mile segment (from Little York to the Northwest Transit Center) was used 

by buses, vanpools, and 2+ carpools. Traffic demands of approximately 700 vehicles/hour 

(vph) were observed during the A.M. peak hour. The final 3.9 miles to F.M. 1960 became 

operational in February 1990. Traffic volumes during the AM. peak hour now average near 

1300 vph while those during the P.M. peak period approximate 900 vph. With the increase 

in vehicle demands during the A.M. period, congestion is beginning to be observed on the 

lane at various access ramps. 

The objective of the transitway is to provide a reliable, high-speed travel alternative; 

the travel time savings and reliability offered by the transitway provide the incentive for 

travelers to use high-occupancy vehicles. It is imperative that traffic volumes using the 

transitway be managed at a level that avoid the creation of significant congestion on the 

transitway. 

In managing vehicle volumes on a transitway, the intent is to strike a balance 

between two competing needs. First, a sufficiently high volume between 400 to 500 vph, 

must be maintained during the peak hour so that the facility appears to be adequately used 

to those individuals travelling in the congested freeway general-purpose lanes (1). Second, 

the flow rate using the lane during the peak hour needs to be kept below about 1,400 vph 

so that the lane operates at a high speed and offers a reliable travel time. It should be 

noted that both METRO and SDHPT have agreed that high-speed and reliable trip times 

should be provided on the Houston transitway system. 

Managing the demand on the transitw~y is further complicated by at least one other 

factor. Transitway facilities have exceedingly high peaking characteristics; this means that 

the vehicle volume on either side of the peak hour is only about half of the peak-hour 

volume. Thus, the need exists to manage the peak-hour volume without adversely affecting 

the volumes on either side of that peak hour. Experience in Houston has demonstrated that 
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the design of the transitways (i.e., physical separation from the free::way lanes with limited 

access/ egress opportunities) combined with the routine enforcement that is provided make 

a variety of innovative demand management strategies feasible. 

Concerns have been expressed by METRO and SDHPT on traffic operations for the 

Northwest Transitway. Of immediate concern are the increasing vehicular demands during 

the AM. peak hour. METRO has requested that ITI complete a detailed analysis 

documenting the existing operations on the HOV lane and make recommendations for 

implementing demand management options. 
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A.M. OPERATING CONDITIONS 

The transitway presently operates in the eastbound direction from 4:00 AM. to 1:00 

P.M. during normal work days. The HOV lane is used by buses, vanpools, and 2+ person 

carpools. Vehicular traffic demands during- the AM. peak hour have been increasing since 

the lane became operational in 1988 (Figure 1). 

Vehicle Demands 

TII collects vehicle and passenger data at two locations along the Northwest 

Transitway: at Northwest Station and at Dacoma. Although the data is collected only one 

day each month, the values reported are representative of typical operations for normal non

incident conditions on the HOV lane. Table 1 presents transitway vehicle demands as 

observed during the AM. peak period (6:00-9:30 AM.) for the months of January to June 

1991. Although the reported demands show an initial decrease during this three months of 

the period, demand has appeared to stablize over the last three months of the period. Of 

the two demands presented in Table 1, those observed at Northwest Station are more stable. 

This could imply that freeway congestion near West Little York may encourage/discourage 

motorists from using the transitway. Bus volumes have remained fairly constant comprising 

2.1 % of the total peak period vehicle demand in June 1991. 

Table 2 presents similar data for the A.M. peak hour. The determination of the peak 

hour was based upon the maximum vehicle demand at each location. This should not be 

confused with other TTI reports which present peak hour totals based upon maximum 

hourly passenger volumes. A separate peak hour was determined for each location because 

of differences in vehicle travel times. Based upon these values, approximately 55 to 65% 

of all vehicles using the transitway during a _typical A.M. peak hour enter the facility west 

of Little York. Peak hour vehicle demands at Dacoma are depicted graphically in Figure 

2. 
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Table L A.M. Peak Period Vehicle Volumes, U.S. 290 Northwest Transitway 

Time Demand at Demand at 
Period Northwest Station Dacoma 

January 1991 

Buses 31 43 
Vanpools 8 14 
Carpools 1445 2402 

Total 1484 2459 

February 1991 

Buses 31 43 
Vanpools 9 11 
Carpools 1510 2187 

Total 1550 2241 

March 1991 

Buses 32 46 
Vanpools 11 14 
Carpools 1353 1%1 

Total 13% 2021 

April 1991 

Buses 30 41 
Vanpools 4 6 
Carpools 1318 2103 

Total 1352 2150 

May 1991 

Buses 35 46 
Vanpools 10 18 
Carpools 1372 2086 

Total 1417 2150 

June 1991 

Buses 30 43 
Vanpools 10 17 
Carpools 1434 2009 

Total 1474 2069 

Notes: Demand at Dacoma represents maximum transitways demand. 

Traffic counters were placed at three critical locations along the transitway to 

evaluate peak flow rates. Data collected in 5-minute intervals was multiplied by 12 to 

obtain equivalent peak flow rates. The data presented in this section of the report was 

collected during typical weekday operations in January 1991. During the AM. peak period, 

three critical locations have been identified for a detailed examination of flow rates: east 

of Northwest Station, East of Little York, and west of Dacoma. Table 3 presents these 

hourly flow rates at each location as observed in January 1991. Figure 3 provides a 
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Table 2. A.M. Peak Hour Vehicle Volumes, U.S. 290 Northwest Transitway 

Tune Demand at Demand at 
Period Northwest Station Dacoma 

January 1991 (6:45-7:45) (7:00-8:00) 

Buses 14 19 
Vanpools 2 1 
Carpools 804 1328 

Total 820 1348 

February 1991 (6:45-7:45) (7:00-8:00) 

Buses 14 24 
Vanpools 4 3 
Carpools 832 1272 

Total 850 1299 

March 1991 (7:00-8:00) (6:45-7:45) 

Buses 10 19 
Vanpools 4 6 
Carpools 631 1148 

Total 645 1173 

April 1991 (7:00-8:00) (7:00-8:00) 

Buses 14 23 
Vanpools 0 3 
Carpools 730 1242 

Total 744 1268 

May 1991 (7:30-8:30) (7:00-8:00) 

Buses 16 24 
Vanpools 3 1 
Carpools 737 1275 

Total 756 1300 

June 1991 (6:45-7:45) (7:00-8:00) 

Buses 15 24 

Vanpools 2 0 

Carpools 848 1203 

Total 865 1227 

Notes: Demand at Dacoma represents maximum transitway demand. (6:45-7:45) denotes peak hour. 

graphical presentation of this data; time periods of demand exceeding capacity are indicated 

at each count location for an assumed LOS C capacity of 1500 vehicles/hour (i). The 

highest flow rates are observed west of Dacoma. The peak at this location occurs later in 

the peak period because of the travel time and decreasing vehicle headways. 
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Table 3. Northwest Transitway Eastbound 5-Minute Flow Rates, January 1991 

East of East of West of 
Time Northwest Station Uttle York Dacoma 

Interval (vph)' (vph)° (vph)' 

6:00-6:05 204 120 24 
6:05-6:10 192 156 60 
6:10-6:15 300 252 84 
6:15-6:20 264 372 132 
6:20-6:25 552 336 228 
6:25-6:30 828 360 180 
6:30-6:35 684 852 444 
6:35-6:40 876 720 360 
6:40-6:45 960 852 396 
6:45-6:50 m 1188 960 
6:50-6:55 984 948 636 
6:55-7:00 1032 1056 936 

7:00-7:05 1188 1284 1224 
7:05-7:10 1116 1200 1104 
7:10-7:15 1104 1416 1092 
7:15-7:20 1428 1560 1500 
7:20-7:25 1116 1428 1272 
7:25-7:30 1008 1656 1488 
7:30-7:35 936 1260 1656 
7:35-7:40 744 1272 1680 
7:40-7:45 720 1128 1812 
7:45-7:50 660 840 1560 
7:50-7:55 576 768 1464 
7:55-8:00 420 744 1236 

8:00-8:05 336 624 1092 
8:05-8:10 300 516 828 
8:10-8:15 348 360 816 
8:15-8:20 204 528 660 
8:20-8:25 192 252 480 
8:25-8:30 240 312 444 
8:30-8:35 180 288 492 
8:35-8:40 60 204 252 
8:40-8:45 60 144 360 
8:45-8:50 132 84 240 
8:50-8:55 60 96 288 
8:55-9:00 60 108 108 

'Flow Rate (vph) = (5-minute data) x 12 

The Northwest Transitway is unique to other facilities in Houston in that a portion 

of the lane operates as a 2-way facility. In addition, the connector ramps from the West 

Little York and Pinemont Park-and-Ride lots operate as entrance and exit ramps during all 

operating hours. This geometric configuration allows (for example) motorists to enter the 

lane at Northwest Station and exit at Pinemont. Bus routing could follow a similar pattern 

allowing for service at all park-and-ride lots and a reduced number of buses. Based upon 

the volume studies completed in January 1991, a layout of the entering and exiting 

transitway volumes was developed. This information is presented in Figure 4. Consider that 

8 



2,000 

FIGURE 3. 
US 290 NORTHWEST HOV LANE 

OBSERVED FLOWAATES 
EASTBOUND -- AM PEAK PERIOD 

CAPACITY= 1,500 h 

-- FLOW WEST OF DACOMA 

- - - FLOW EAST OF IJffiE YORK 

--- FLOW EAST OF N.W. STATION 

0 1-r---....----....-.,....---,---,---,.--,----,.--,-----,---,---,.--,----,.--,--------

6:(J() 7:00 8:00 9:00 

TIME OF DAY -- AM PEAK PERIOD 

NOTES: R..OWRA TE•(5-Miiute Data)•12 



I-"" 
0 

LEGEND 

844 
16"6 
1711 

.,., .,. 

.t69 
1011 
1055 

--• Northwest Transitway 

D Park and Ride Lots 

o Transitway Interchange 

XXX 
XXX 
XXX 

AM Peak Hour 
6-9 am 
4 am-1 pm 

375 
835 
656 l 

Station P&R 

.t03 
637 
HI 

Clay Rd. 

ICernptrood 

1386 
2469 
2543 

1247 
2280 
2353 

W. Utff• York 

50 
&6 
70 

. I .. a a 

If j 
l 
..... 

Katy f'rwy. 

.... -

N 

189 
255 
260 

lnemont 

ont 
I: 
Q 

~ 
C 
3 

I 

P&R 

-2!!!_Katy Rd. 

Northwest Transit Center 

Figure 4. Transitway Sectional Volumes, AM Peak Period 



this figure is based upon the traffic counter data and may not match the transitway demand 

information presented by Table 1 and Table 2. Segment volumes for the peak period and 

daily totals are calculated by using the demands observed west of Northwest Station, then 

adding and subtracting the appropriate entry and exit volumes. Peak hour segment volumes 

were estimated by using the peak hour volume observed west of Dacoma (point of 

maximum vehicle demand) and applying the ramp volumes. In all cases, travel times of 5-

minutes were assumed for each upstream ramp. Since the A.M. peak hour was noted to 

begin at 7:05 A.M. at Dacoma, the peak hours for the other upstream access ramps were 

assumed to start as follows: Northwest Station -- 6:50 A.M., West Little York -- 6:55 A.M., 

and Pinemont -- 7:00 AM. This is fairly consistent ~th the data collected at the individual 

access ramps. 

Travel Time and Speed 

Travel time and speed studies were completed on the freeway mainlanes and 

transitway in March 1991. The limits of the study were the F.M. 1960 slip ramps on the 

west side and the Northwest Transit Center. The results of this study for the A.M. peak 

period (by 30-minute headways) are presented by Table 4. Comparing a similar trip, speeds 

on the transitway from F.M. 1960 to the transit center average 59 mph compared with 45 

mph on the freeway mainlanes. Maximum savings of 17-minutes per trip are realized during 

the A.M. peak period. The majority of this savings is incurred east of Little York; average 

speeds on the freeway are 40 mph and 58 mph on the transitway in this section. A plot of 

transitway and freeway running speeds for the 7.6 mile section east of the Little York access 

is presented in Figure 5. Based upon the above results, transitway users benefit from travel 

time savings throughout the entire peak period. 

Speed studies were also completed us~ng automatic traffic counters at two locations. 

This equipment will estimate the speed of a vehicle and record it within a specified 5-mph 

range. Although speeds of individual vehicles are not recorded, the data ( collected in 15-

minute intervals) can be used to identify specific operational characteristics of the 

transitway. The results of this analysis for the A.M. peak period are presented in Table 5. 
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Table 4. Results of Travel Tune Studies, A.M. Peak Period 

Enter Transitway@ Little York 

Start Transitway Trip1 

Time 
minutes 

6:00AM. 9.45 

6:30AM. 9.26 

7:00AM. 9.98 

7:30AM. 9.86 

8:00AM. 9.56 

8:30AM. 9.95 

9:00AM. 8.95 

9:30 A.M. 9.35 

Average 9.54 

1Trip Length = 9.22 miles 
4frip Length = 9.85 miles 
3Trip Length = 14.46 miles 
4Trip Length = 15.15 miles 

mph 

58.S 

59.7 

55.4 

56.1 

57.9 

55.6 

61.8 

59.2 

58.07 

Freeway Trip2 

minutes mph 

10.17 58.1 

11.01 53.7 

22.81 25.9 

26.45 22.3 

15.71 37.6 

12.12 48.8 

10.71 55.2 

9.94 59.4 

14.87 39.8 

Enter Transitway @ FM 1960 

Transitway Trip3 Freeway Trip4 

minutes mph minutes mph 

14.44 60.1 15.38 59.1 

14.63 59.3 16.47 55.2 

15.30 56.7 28.44 32.0 

15.06 57.6 31.78 28.6 

14.59 59.5 20.80 43.6 

15.25 56.9 17.35 52.4 

14.02 61.9 16.00 56.8 

14.56 59.6 15.08 60.3 

14.73 58.9 20.16 45.1 

This data was collected in late February 1991 during weekday operations. Consider that the 

count equipment may not have recorded the speed of every vehicle, however, the sample 

results provide insight as to transitway performances during inbound operations. The results 

of this portion of the study do not indicate excessively slow speeds at the two locations. 

Although slower than the average running speed along the transitway, the speeds at those 

locations are the result of ramp merge/diverge vehicle friction. 

Capacity Analysis 

Level of service (LOS) on the transitway is estimated using the Highway Capacity 

Manual (J). The analyses used volume data collected during January, February, and April 

1991. The first analysis considers the transitway as a one-lane freeway and estimates the 

LOS at the maximum loading point west of the Dacoma interchange. The LOS is based 

upon the observed transitway volume and criteria included in Table 3-1 of the HCM. Please 

note that the volumes vary on a daily basis; the maximum observed demands are presented. 
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Table 5. A.M. Peak Period Sample Speed Study ReSlllt 

East of Northwest Station West of Dacoma 
nme 

# Vehicles Average Speed # Vehicles Average Speed 

6:00-6:15 A.M. 16 528 19 49.3 
6:15-6:30 35 54.4 55 50.0 
6:30-6:45 88 51.1 116 49.5 
6:45-7:00 115 51.8 220 48.1 

7:00-7:15 130 50.2 279 47.3 
7:15-7:30 169 50.8 329 45.8 
7:30-7:45 142 49.5 422 45.S 
7:45-8:00 89 53.1 340 47.2 

8:00-8:15 49 53.7 188 48.7 
8:15-8:30 27 52.5 134 49.4 
8:30-8:45 10 50.0 7S 49.8 
8:45-9:00 16 S1.6 32 52.0 

Note: # Vehicles represents sample size for average speed determination; actual transitway flow rates may be higher. 

Previous studies (Z) have assumed a transitway LOS C capacity of 1,500 vph. Table 6 

presents the transitway LOS as calculated by both methods. If the HCM method assuming 

a capacity value of 2000 vph per lane is used, the transitway operates in the 60-70% capacity 

range for LOS C operations. Using the assumed transitway capacity value, the transitway 

operates at near 90% capacity resulting in LOS D operations. 

Table 6. Basic Section Level.of-Service A.M. Peak Hour 

Observation Maximum 
Date Peak Hour Demand v/c 

1/03/91 1264 0.63 

1/04/91 1222 0.61 

1/07/91 1340 0.67 

1/30/91 1424 0.71 

1/31/91 1386 0.69 

2/06/91 1373 0.69 

2/07/91 1386 0.69 

2/08/91 1330 0.66 
2/11/91 1407 0.70 

4/08/91 1327 0.66 
4/09/91 1333 0.67 

1Based upon maximum capacity assumed at 2,000 vph/lane. 

2Based upon maximum capacity assumed at 1,500 vph/lane. 

HCM Method1 

LOS 

C 
C 
C 
C 
C 
C 
C 
C 
C 

. C 
. 

C 

14 

Assumed Capacity2 

v/c LOS 

0.84 D 
0.81 D 
0.89 D 
0.9S E 
0.92 D 
0.92 D 
0.92 D 
0.89 D 
0.94 E 
0.88 D 
0.89 D 



If the maximum 5-minute flow rates of Table 3 are used, the capacity analysis 

provides results of much greater concern. The peak 15-minutes during the AM. peak hour 

resulted in an average flow rate of approximately 1700 vph. Using HCM procedures, this 

results in a volume-to-capacity ratio of 0.85 and LOS D operations. Flow rates within the 

1500-1800 vph range were observed on the 1-10 Katy Transitway prior to implementation 

of the 3 + restriction during the A.M. peak period. However the duration of these flow 

rates as observed on the Northwest Transitway are significantly shorter than those on the 

1-10 Katy facility. 

Another major concern are delays at the signalized intersection of the transitway 

terminus with Old Katy Road. Figure 6 presents the A.M. peak hour turning movement as 

observed in January 1991. Using the results of the turning movement studies completed 

throughout the peak period, the most efficient signal phasing (for each hour) at the 

intersection was determined using the TRANSYT-7F signal optimization model. A simple 

2-phase operation with no protected turn phases was assumed; this is similar to the existing 

phasing pattern. The program was allowed to select the appropriate cycle length resulting 

in the least amount of total intersection delay. Table 7 presents the results of the 

intersection analysis. These results indicate that the intersection operates at Level-of

Service B throughout the entire AM. peak period. 

Table 7. Summary of A.M. Peak Operations, Northwest Transitway at Old Katy Road Intersection 

Total Volume Total Delay Average Delay 
Approach/fime Period (veh/hr) (veh-h~) (sec/veh) LOS 

Transitway (NB) Approach 

6:00-7:00 A.M. 291 0.90 11.1 B 
7:00-8:00 A.M. 893 356 14.3 B 
8:00-9:00 A.M. 415 1.76 15.2 B 

Total 1599 6.22 14.0 B 
-

All Approaches -

6:00-7:00 A.M. 723 1.80 9.0 A 
7:00-8:00 A.M. 1701 9.04 19.1 B 
8:00-9:00 A.M. 1372 4.03 10.6 B 

Total 3796 14.87 14.1 B 
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Video Tape Analysis 

Video taping was completed at three critical locations along the transitway to possibly 

identify operational problems. Using a set-up on the Little York Road overpass (viewing 

west), a typical AM. peak hour was video taped. Several observational categories were 

developed and are summarized in Table 8. Please consider that the restricted view of the 

video equipment may have resulted in underestimating the number of occurrences in some 

categories. This study was completed in April 1991. The first three categories indicate the 

number of occurrences of each item as described. The queue observation category only 

notes the number of times that the queue length exceeded 3 vehicles; it was not possible to 

record queue lengths because of the available video observation angle. The maximum 

platoon size indicated that observed during each 5-minutes. 

Table 8. Results or Video Tape Analysis .. U.S. 290 Northwest Transitway at Little York Ramp Merge 

Number of Occurrence Obseived 
5-Minute 

s1ow3 Tune Intei:val Stopped1 Wide2 Queued4 

6:45-6:50 4 4 1 0 
6:50-6:55 4 1 1 0 
6:55-7:00 10 3 2 1 
7:00-7:05 6 18 0 2 
7:05-7:10 4 8 0 0 
7:10-7:15 19 7 5 3 
7:15-7:20 25 10 4 4 
7:20-7:25 14 11 3 2 
7:25-7:30 19 18 5 2 

7:30-7:35 26 21 3 4 

7:35-7:40 24 12 1 4 

7:40-7:45 9 9 1 0 

1Number of times ramp traffic was observed to stop because of insufficient gap size. 
2Number of observations of entering vehicles turning directly into transitway lane without using merge area. 
3nmes that the thru traffic slowed after ramp vehicle entered the lane. 
4Obsei:vations of at least 3 vehicles queued or park-and-ride lot ramp. 
5Maximum size of through traffic platoon. 

Maximum 
Platoon Size5 

12 
9 

10 
11 
7 

17 
21 
11 
29 
19 
15 
8 

The video taping on the merge at Little York documented that there are merge 

conflicts at the intersection. A review of views east of the Little York ramp and at the 

Pinemont ramp did not indicate any identifiable problems at either location. This was 

probably the results of restricted fields of view at the two sites. 
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OPTIONS FOR MANAGING DEMAND DURING THE A.M. PEAK HOUR 

If the transitway demands previously presented are deemed to be excessive, a demand 

control strategy should be implemented. The alternative demand management actions to 

be considered for the AM. peak period include: 

1. Voluntary spreading of peak-hour demand; 

2. Imposing a 3 + carpool definition during the hour; 

3. Requiring authorization during the peak hour; 

4. Closing and/ or metering entrance ramps during the peak hour; and 

5. Improve T-ramp design. 

Voluntacy Spreadin& of Peak Hour Demand 

Since the transitway does experience sharp peaking, if a relatively small percentage 

of the traffic using the transitway could be encouraged to alter its trip time in order to not 

be on the transitway during the peak hour, the congestion problem could be "solved". In an 

attempt to shift transitway demand, METRO, in September 1987, sent Katy Transitway 

carpoolers a postcard requesting users to adjust their travel.· This voluntary effort was 

unsuccessful in reducing peak hour demand, and it appeared that the motorists using that 

facility were unwilling or unable to adjust their work trip travel to accommodate such a 

request. A mandatory demand management technique was then implemented on the Katy 

Transitway in October 1988. 

Imposing a 3+ Carpool Definition During the Peak Hour 

The occupancy requirement to use the_ transitway can be adjusted to reduce vehicular 

volume during the peak hour. This alternative was implemented on the Katy Transitway 

in October 1988. The 3 + requirement, imposed between 6:45-8:00 AM., has been 

successful in reducing congestion on the lane during the peak hour. The unique design 

(barrier separated transitways with a limited number of access/egress locations) and regular, 
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routine enforcement associated with the transitway greatly enhanced the feasibility of this 

demand management approach. Data available through December 1989 examining the 

impacts of this alternative are presented for informational purposes in Table 9. The 

information provided by the analysis of the 3 + restriction implemented on the Katy 

Transitway will be used to estimate the affect of implementing 3 + restrictions on the 

Northwest Transitway during the AM. peak hour. 

Table 9. A.M. Travel Volumes Before and After Change in Occupancy Requirements, 
Katy Freeway Corridor 

"Representative" 11/88 and 12/88 3/89 
Travel Pre-Occupancy 

Volumes Change Value1 % % 
Value2 Change3 Value Change3 

Daily Transitway Person Volume 18,880 16,595 -12% 17,831 - 6% 
A.M. Peak-Period Person Volume, 8,780 7;2.65 -17% 7,945 -10% 
Total 

2 Person Carpools 5,090 2,490 -51% 2,800 -45% 
3 + Person Carpools 935 1,835 + 96% 1,905 +104% 
Total, Carpool Riders 6,025 4,325 -28% 4,705 -22% 
Bus Patrons 2,450 2,670 + 9% 2,885 + 18% 
Vanpool Riders 305 270 -11% 335 + 16% 

7:00-8:00 AM, Total Person Volume 4,320 2,915 -33% 3,445 -19% 

Carpools 2,885 1,315 -54% 1,705 -39% 
2 Person Carpools 2,410 230 -90% 480 -80% 
Bus Patrons 1,310 1,500 + 15% 1,490 + 14% 
Vanpoolers 125 100 -20% 205 + 64% 

AM Peak Period Vehicle Volume, 2,900 1,950 -33% 2,120 -27% 
Total 

Carpools 2,780 1,820 -34% 1,990 -28% 

7:00-8:00 AM, Total Vehicle Volume 1,400 510 -64% 730 -48% 

2+ Carpool Vehicles 1,365 455 -67% 660 -52% 
2 Person Carpools 1,205 115 -90% 240 -80% 
3+ Carpools 160 340 +112% 420 +162% 

Carpool Vehicle Volume (6:00-7:00 and 1,230 1,170 - 5% 1,295 + 5% 
8:15-9:30) 

Freeway Mainlane Volumes, (6:00-9:30 
AM) 

Vehicles 15,300 - -15,900 + 4% 16,805 + 10% 
Total Persons 16,455 17,230 + 5% 18,675 + 13% 
Average Vehicle Occupancy 1.075 1.084 + 1% 1.111 + 3% 

12/89 

% 
Value Change3 

18,352 -3% 
7,523 -14% 

2,998 -41% 
1,569 + 68% 
4,567 -24% 
2,645 + 8% 

311 + 2% 

3,079 -28% 

1,557 -46% 
670 -72% 

1,415 + 8% 
107 -14% 

2,155 -26% 

1,971 -29% 

688 -51% 

611 -55% 
335 -72% 
276 + 72% 

1,360 + 11% 

19,367 + 27% 
20,432 + 24% 
1.055 - 2% 

1This is the value representative of the trend line that existed prior to changing the occupancy requirement. It does not reflect the values for 
any particular month. · 

4Ibese are representative of the average of the November and December 1988 data. 
3The percent change in comparison to the representative pre-occupancy change value. 

Source: Reference ®· 
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To analyze the affects of implementing 3 + carpool restrictions on the Northwest 

Transitway, one basic assumption was made. It was assumed that the carpoolers on the 

Northwest Transitway would react in the same manner that the Katy Transitway Carpoolers 

reacted when 3 + restrictions were implemented. This assumption allows for the percentages 

of increases/ decreases that occurred on Katy to be applied to current Northwest Transitway 

volumes to examine the impacts of implementing 3 + restrictions. These data estimates are 

shown in Table 10. 3 + restrictions would decrease peak hour transitway volumes by 64 percent 

initially and volumes would remain down by 50 percent over the first twelve months. These 

reductions would initially drop the transitway below the 400 to 500 vehicles per hour (vph) 

representation for transitway underutilization (1). The peak hour volumes at twelve months 

after the implementation of 3 + restrictions, would be just above 400 to 500 vph considered to 

be the break point for underutilization (1). Peak period volumes would decrease by 33 percent 

initially and 26 percent over a twelve month time period. However, non-peak hour volumes 

would experience an eleven percent increase after a twelve month period. 

Require Authorization Durini: the Peak Hour 

The use of authorization would be implemented for the first time on the Northwest 

Transitway. Carpools using the transitway during the peak hour would be required to display 

a permit (possibly a permit that hangs from the rear view mirror) or the use of Automatic 

Vehicle Identification (A VI) transponders attached to the front windshield of their car. With 

appropriate use of enforcement and the surveillance, communications, and control system, 

implementation of one of these two systems appears feasible. 

Previous research (Table 11) has estimated that imposing authorization on transitway 

demand would reduce the demand by 40 percent. This estimate may be somewhat high in that 

the authorization procedure used was more.s~ringent than would be employed were this concept 

introduced on the Northwest Transitway. However, since the operating agencies have control 

over the number of authorization permits or A VI transponders issued, they can, in effect, be 

assured that an acceptable demand reduction is achieved through this approach. 
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Table 10. Estimated A.M. Travel Volumes Delore and After Possible Change in Occupancy Requirements, 
Northwest Freeway Corridor 

Current Initial 3 Months 12 Months 
Travel Occupancy 

Volumes Values1 % % % 
Value Change Value Change Value Change 

Daily Transitway Person Volume 11,330 9,970 -12% 10,650 - 6% 10,990 - 63 
AM. Peak-Period Person Volume, 6,085 5,051 -17% 5,476 -10% 5,233 -14% 
Total 

2 Person Carpools 3,973 1,947 -51% 2,185 •-45% 2,344 -41% 
3 + Person Carpools 389 762 + 96% 405 +104% 654 + 68% 
Total, Carpool Riders 4,435 3,193 -28% 3,459 -22% 3,371 -24% 
Bus Patrons 1,530 1,668 + 9% 1,805 + 18% 1,652 + 8% 
Vanpool Riders 119 106 -11% 138 + 16% 121 + 2% 

7:00-8:00 AM, Total Person Volume 3,318 2,223 -33% 2,688 -19% 2,389 -28% 

Carpool 2,514 1,156 -54% 1,534 -39% 1,358 -96% 
2 Person Carpools 2,261 226 -90% 452 -80% 633 -72% 
Bus Patrons 773 889 + 15% 912 + 14% 835 + 8% 
Vanpoolers 31 25 -20% 51 + 64% 27 -14% 

AM Peak Period Vehicle Volume, 2,240 1,501 -33% 1,655 -27% -26% 
Total 

Carpools 2,183 1,441 -34% 1,572 -28% 1,550 -29% 

7:00-8:00 AM, Total Vehicle Volume 1,259 453 -64% 655 -48% 617 -51% 

2 + Carpool Vehicles 1,199 396 -67% S76 -52% 540 -5S% 
2 Person Carpools 1,130 113 -90% / 226 -80% 317 -72% 
3+ Carpools 69 283 +310% 350 +407% 223 +223% 

Carpool Vehicle Volume (6:00-7:00 and 984 935 - 5% 1,033 + 5% 1,092 + 11% 
8:1S-9:30) 

Freeway Mainlane Volumes, (6:00-9:30 
AM) 

Vehicles 15,806 16.438 + 4% 17,387 + 10% 20,074 + 27% 
Total Persons 17,269 18,132 + 5% 19,514 + 13% 21,414 + 24% 
Average Vehicle Occupancy 1.09 1.10 + 1% 1.12 + 3% 1.07 - 2% 

1Tois value is an average of the 1st Quarter of Transitway Data Collected from January 1991-March 1991. Mainlane data comes from the March 
1991 Quarterly Data Collection. 

1:'hese values are projections based upon actual changes on the Katy Transitway after 3 + restrictions were implemented. 

3nie percent change is based upon actual changes in demand on the Katy Transitway after 3+ restrictions were implemented. 

Since the 40 percent estimate may be high with a less stringent authorization procedure, 

a range of 20 percent to 40 percent is assumed to be representative of the demand reduction 

implications of authorization. This approach appears viable and should be considered for 

possible implementation, since it could also be used during the P.M. peak period. However, 

there are problems with this technique: 
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1. Adequately informing the public of the strategy will be difficult. In addition 

to other means of notifying the public, adequate signing will need to be 

provided to inform motorists of the requirements for using the transitway; 

2. METRO will need to develop procedures and to commit resources for 

authorizing large volumes of vehicles; 

3. Strict enforcement will be required; and 

4. Since all demand management strategies are intended to adversely impact 

some current users of the transitway and since some confusion will exist over 

peak-hour only authorization, adverse public reaction may be generated. 

Table 11. Estimated Factors for Converting Unauthorized Carpool Demand to Authorized Carpool Demand 

Authorized as a Percent 
Data Source of Unauthorized 

Katy Transitway, Houston (Change from Authorized to Unauthorized in August 1986)1 44% 

3+ Volume During Authorization (12/85-5/86) = 187/day 
3+ Volume Without Authorization (9/86-2/87) = 428/day 

Katy Transitway Carpool Survey (10/86) 

Response to question, "If it were still necessary to be issued a permit by 55% 
METRO to be authorized to use the transitway, would you be using the 
transitway?" 
Yes = 55%; No = 23%; Not Sure = 22% 

Response to question, If METRO finds it necessary to issue permits to 76% 
maintain free flow, would you be willing to get a permit?" 

Katy Transitway Carpool Survey (4/87) 

Response to question, "If you carpooled prior to August 1986 but did not use 62% 
the transitway, why did you choose to not use the transitway (responses from 
3+ carpools)?" 
58% Authorized process was too cumbersome; 48% Other 

Range of Values 44% to 76% 

Average Value 62% 

Suggested Value for Houston Planning 60% 

1At the time authorization was eliminated, the eligible carpool crefi_nition was also reduced from 3+ to 2+. 

Source: Reference ®· 

ff this option is to be implemented, it is recommended that the authorization process 

be required for using the Northwest Transitway during the entire AM. peak period (6:00-
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9:30 AM.), thus capturing the majority of work trips. However, the authorization (or 

registration) process should be refined from that previously used on the Katy Transitway. 

The previous method required carpoolers to take a driving test and have the vehicle 

routinely inspected. That portion of the authorization process should be discontinued. A 

possible authorization process could be based on some of the items listed below. 

1. Potential users would be required to register as a "carpool group." Each 

carpool would be required to complete a form, with each person filling out a 

portion of the same form. Standard questions could include name, home 

address, point of carpool formation, work destination, and time and point of 

transitway access. To assure validity of the application, it may be necessary 

to contact a random sample of applicants. 

2. After receipt of all applications, METRO could issue permits or A VI 

transponders to users of the transitway based upon their time and place of 

lane entrance and usual carpool occupancy. This provides for a demand 

management technique allowing for the highest vehicle occupancy. A priority 

pyramid could be established to assist in deciding which carpools would 

receive a permit. 

a. The total transitway demand should be kept at an acceptable level 

below capacity to assure free-flow conditions. To maintain 3 second 

headways, this demand should be less than 1,200 vehicles/hour east of 

Pinemont. 

b. First priority must be given to buses and participants in the vanpooling 

program. All types of buses should be allowed on the lane including 

intercity and school buses. Since all buses and most vanpools adhere 

to some type of schedule, their time and point of transitway entrance 

is usually constant. 

c. After all buses and vanpools within a specified time period are 

allowed, carpools are authorized to use the lane with a priority to 

those with the highest occupancy. This would provide for some 2+ 

carpools on the lane; even during the peak hour. Since not all 2 + 
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carpools who apply for registration would be allowed on the transitway 

because of capacity restraints, another selection process must be used. 

The first group logically to be rejected are 2+ carpools with an adult 

and a small child. A second group could include married couples that 

do not work at the same or close-by locations. These groups ar not 

"real carpools" and most likely would never increase occupancy above 

2-persons. This indicates that a long-term goal of modifying the 

definition of a carpool may be necessary to manage demand. 

3. Since this process is based upon a time/ occupancy/ capacity restraint, 

enforcement could be a major problem. A routine sampling of users could 

be implemented. The sampling process could involve stopping random 

vehicles, recording their authorization number and number of occupants. The 

time on the lane and occupancy level could later be checked against their 

application on file. This information could be used to warn users (with a 

letter or post card) if the occupancy requirement is not met. It is probably 

more difficult to comment on their time of use of the lane. Although the 

majority of users would enter the transitway within the time period stated on 

the application, this should not be included in any type of METRO response. 

This information, however, should be kept available as users reapply for the 

permit upon its expiration. 

It is probably not possible to impose a monetary fine on users that do not meet the 

occupancy and time of lane use information as indicated on their application. However, 

proper signing could be designed to allow ticketing of those violating a minimum 2 + 

requirement and/ or those without authorization during the restricted period. How this 

would be received in the court system must be investigated before this strategy would be 

implemented and should be a factor considered in the decision process. 

In many ways this possible authorization process is simpler than the previous method, 

although other difficulties have been introduced. A personal computer could be used to 

determine which users should be authorized to use the lane. "Borderline" cases could be 
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evaluated by reviewing the application and personal contact by telephone. Although this 

authorization process is complicated, it does allow for a mix of buses, vanpools, and carpools 

(at the highest occupancy level) on the transitway while maintaining a near-capacity 

vehicular volume. 

Two methods of authorization would be the use of permits or the use of A VI 

transponders. Use of A VI transponders would allow a wide range of options to be used to 

help monitor and enforce authorization restrictions. The A VI transponders would be issued 

to authorized carpools and vanpools, as well as placed on METRO buses and METRO 

contracted buses. Each A VI transponder would be given a coded number for lane 

authorization. The A VI transponder would be mounted on the windshield of the vehicle. 

The A VI system would be tied into the automatic gates located at the entrances to the T

ramps from the park-and-ride lots. The A VI system could be set up for authorization by 

park-and-ride lot. This could be done by assigning particular numbers to each park-and-ride 

lot. However, the use of the A VI transponders for vehicle authorization would not prevent 

occupancy violations from occurring. 

Permits would require enforcement to be handled manually. Transit police officers 

would be required to man the HOV lane to enforce authorization restrictions. This method 

would require transit police to be more visible on the lane and be on the lane during the 

entire authorization period. 

Close and/or Meter Entrance Ramps During the A.M. Peak Hour 

A fourth option involved reducing access to the transitway for all or part of the peak 

hour by either closing ramps or metering ramp volumes. Since the transitway essentially 

operates as a one-lane freeway, ramp cont~ol, which has successfully controlled freeway 

operations for several years, should be seriously considered. Geometrics at each of the 

AM. access points do cause specific problems. Generic problems that will be experienced 

at all locations are listed below. 
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1. Adequately informing the public of the strategy will be difficult Again, 

adequate signing will need to be provided; 

2. All access points must remain accessible to buses and vanpools. Enforcement 

of carpools using a ramp that does not allow carpool access will be difficult; 

3. Extreme opposition can be expected from current users of any ramp to which 

control strategies are applied; and 

4. If any strategy is implemented at either the western or intermediate access is 

affected, discrimination against longer or shorter trips does occur. 

Additional problems will occur at each ramp because of geometrics, and each ramp should 

be evaluated on an individual basis. Operational plans for each strategy should be 

developed prior to implementation of any ramp metering or closure. Possible problems at 

each access point for the eastbound direction are discussed below. 

Metering of the Western Terminus slip ramp is not recommended because of high 

speed freeway operation and the lack of storage space for queued vehicles. Restricting 

access to buses and vanpools is possible, however, enforcement problems arise. An 

enforcement strategy could be developed in which the officer is stationed in the P.M. exit 

(facing eastbound) to discourage possible carpool users from entering the transitway. Any 

violators could then be followed by the enforcement vehicle and directed to exit at the Little 

York Park-and-Ride lot. Restricting access only at the Western Terminus would not prevent 

carpools from entering at the three park-and-ride lots or at Dacoma. 

Access restrictions would be required for all three park-and-ride lots if access 

restrictions were to be implemented. Restrictions would not be required for Dacoma due 

to low entering volumes. If ramp metering is to be used at any of the park-and-ride lots, 

provisions are necessary to store queued ve~icles. Total closure of the access to carpools 

is easily done because of geometrics. However, provisions are necessary for vanpools to be 

allowed access through the bus loading area to enter the transitway. 
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H any type of metering or ramp closure is implemented, adequate signing would be 

required to warn motorist of the metering or closure. A detailed analysis of potential 

impacts on bus operations and vanpools programs should be completed prior to 

implementation. Public reaction from such action should also be considered. 

lmprovin2 T-Ramp Desim 

A final option would be to improve merge/diverge points of the T-Ramps with the 

transi~ay. Because of merge conflicts from the T-ramps, a re-design of the channelization 

at the top of the T-ramps would help to improve the existing turning radius at the top and 

help to improve merging conflicts. The new design for channelization at the T-ramp would 

consist of taking the left hand shoulder on the transitway and using it for part of the 

traveling through restriping. This would move the through lane for the transitway up against 

the barrier. By moving the thru lane over, the width of the acceleration/deceleration lane 

would increase, therefore increasing the turning radius from the ramp onto the transitway. 

The layouts for each T-ramp can be seen in Figures 7 to 9. 

Recommendations 

Based upon the current operations of the Northwest Transitway during the AM. peak 

period, the following options for controlling demand are recommended. 

1. Implementation of 3 + carpool requirement for the Northwest Transitway 

during the peak hour would greatly reduce transitway congestion and help to 

eliminate merging problems associated with the park-and-ride T-ramps. 

However, 3 + restrictions would reduce peak hour volumes by 64 percent 

initially and volumes would st~ll be half of current volumes in a years time. 

This decrease in volume would give the transitway the perception of being 

underutilized. Therefore, 3 + restrictions at the current time would help to 

eliminate one problem but create another. 
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11" 

EXISTING NORTHWEST STATION P-N-R RAMP 

11" 

PROPOSED NORTHWEST STATION P-N-R RAMP 

FIGURE 7. EXISllNG AND PROPOSED T-RAMP DESIGNS 
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EXISTING W. L.IT11..E YORK P-N-R T-RAMP 

11' 11' --+----~--------+-., ., 

PROPOSED W. L.IT11..E YORK P-N-R T-RAMP 

FIGURE 8. EXISTING AND PROPOSED T-RAMP DESIGN 
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EXISTING PINEMONT P-N-R T-RAMP 

,ti ,ti 

tr tr 

-
PROPOSED PINEMONT P-N-R T-RAMP 

FIGURE 9. EXISTING AND PROPOSED T-AAMP DESIGNS 
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2. Consider implementing the authorization process based upon a 

time/occupancy/capacity restraint. This option for managing demand should 

be seriously considered if vehicle demand on the transitway continues to 

increase. Although this option requires additional cost and effort by METRO 

to implement and monitor, it does allow for maximum use of the transitway 

by buses, vanpools, and carpools at all occupancy levels while maintaining a 

high level-of-service. 

3. The implementation of ramp metering or ramp closures for demand 

management is an option that should be considered. Metering/ closures could 

be easily obtained at the park-and-ride T-ramps because of the automatic gate 

systems already in place on the entrances from the park-and-ride lots. 

Metering/ closure would also allow for maximum use of the transitway while 

maintaining a high level-of-service. 

4. Assure that sufficient resources are made available to the METRO Transit 

Police so that adequate personnel and equipment can be assigned to the 

transitway to enforce the operating guidelines. Innovative enforcement 

techniques and greater support by the traffic courts should be pursued. 

5. Redesigning the channelization for the T-ramp merges with the transitway 

would greatly reduce the existing merge problem. New channelization would 

allow for better merging and improved tum radius at the top of the T-ramps. 

This measure for improving operating conditions could be done in conjunction 

with any of the other demand management alternatives to better improve flow 

along the transitway. 

Negative reaction from the public should be expected, especially if any type of access 

is restricted. Therefore, the selection of any demand management strategy must be carefully 

considered. The intent of the transitway of providing high speed travel and reliable travel 

time and its appearance of being adequately utilized must be maintained. 
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