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ABSTRACT 

The Texas Department of Transportation (TxDOT) was the administering agency for the 
· Traffic Light Synchronization (TLS) Program, which was funded with Oil Overcharge funds 

made available by the Governor's Energy Office. The TLS Program was approved by the 
United States Department of Energy (DOE) as part of a package of transportation-related 
programs with the objective of reducing energy consumption. This grant program provided the 
sum of $5.2 million to local city governments across the state for the optimization of traffic 
signal timing plans and the replacement of outdated signal controller equipment. As stated 
previously, the program's objective was to reduce traffic congestion and facilitate the flow of 
traffic, with the goal of achieving more efficient use of energy resources. 

With 166 completed projects, the TLS Program has resulted in benefits that will pay for 
the cost of the program many times over. These benefits were estimated from the required 
""Before" and "After" studies that were submitted by the cities. These studies document the 
major goals of the TLS Program -- reductions in fuel consumption and unnecessary delay and 
stops. All projects were evaluated using the same unit costs. The TLS Program resulted in 
2,243 signals in 44 cities being retimed; the expenditure of $7.9 million of program funds and 
local matches; and annual reductions in fuel consumption, delay, and stops of 9.1 percent (30 
million gallons), 24.6 percent (43 million hours), and 14.2 percent (1. 7 billion stops), 
respectively. The total savings to the public in the form of reduced fuel, delay, and stops will 
be approximately $485 million in the next year alone. In regard to fuel savings, Texas motorists 
are realizing $3.81 in savings for every dollar spent, and if stops and delay are included, Texas 
motorists are realizing $62 in savings for every dollar spent. These savings will continue to 
accrue in future years any without additional expenditures; therefore, the benefits to the public 
will be even greater. 

Besides the intuitive benefits of reducing unnecessary vehicle stops, delays, fuel 
consumption and emissions, the TLS Program brought together the diverse transportation 
community of city staffs, consultants, TxDOT personnel and researchers to improve traffic 
operations at the state's signalized intersections. The program also has increased the signal 
timing expertise of transportation professionals in Texas and created a traffic data base that can 
be used for additional transportation projects. Most importantly, perhaps, the TLS Program has 
enhanced the image of the transportation professional by improving of quality of traffic flow on 
arterial streets in Texas, and is helping to change the driver perspective of always stopping at 
a "red" light to going at a "green" light. 
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CHAPTER ONE 

INTRODUCTION 

It has been estimated that approximately one-fifth of the total daily U.S. oil consumption 
is used by vehicles traveling in urban areas through signalized intersections. A significant 
portion of this consumption is wasted due to poor signal timing. In street networks with poorly 
timed traffic signals, the fuel consumed by vehicles stopping and idling at traffic signals accounts 
for approximately 40 percent of network-wide vehicular fuel consumption. Improving traffic 
signal timing improves the quality of traffic flow 24 hours per day, 7 days per week with no 
sacrifice required on the part of the individual driver. Driving is made faster and easier for all 
cars, trucks, and buses using the street system Q). 

It also has been estimated that of the approximately 240,000 urban signalized 
intersections in the United States, 148,000 need upgrading of physical equipment and signal 
timing optimization, while another 30,000 are in need of signal timing optimization only. These 
types of improvements generally provide noticeable improvements in traffic flow on arterial 
streets for relatively small costs (2.). For example, past projects have reported benefit/cost ratios 
between 20 to 1 and 30 to 1 Q). More significantly, however, an average of 10 gallons of fuel 
was saved for each dollar that was spent on signal retiming projects. Signal timing optimization 
projects are extraordinary cost effective - saving an estimated 20 to 30 gallons of fuel for each 
project dollar invested; i.e., only about 4 cents in project costs for each gallon saved Q). 

In recognition of these potential savings and as a result of the Oil Overcharge 
Restitutionary Act, the Texas Department of Transportation (TxDOT) in conjunction with the 
Governor's Energy Office secured funding and developed the Texas Traffic Light 
Synchronization (TLS) Program for retiming traffic signals and replacing outdated equipment 
on city streets. The objective of this program was to reduce traffic congestion and facilitate the 
flow of traffic, with the goal of achieving more efficient use of energy resources. The objective 
was accomplished by: 

1. Selecting projects and administering grants; 
2. Training local staff/consultants in the use of computer technology for timing 

traffic signals; 
3. Providing technical assistance in the use of computer models; 
4. Providing technical assistance in collecting data and retiming signals; and 
5. Providing for the replacement of outdated equipment. 

The following sections describe the Texas TLS Program in greater detail. 
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Program Description 

The Texas Department of Transportation (fxDOT) was the administering agency for the 
Traffic Light Synchronization (TLS) Program, which was funded with Oil Overcharge funds 
made available by the Governor's Energy Office. The TLS Program was approved by the 
United States Department of Energy (DOE) as part of a package of transportation-related 
programs with the objective of reducing energy consumption. This grant program provided the 
sum of $5 .2 million to local city governments across the state for the optimization of traffic 
signal timing plans and the replacement of outdated signal controller equipment. As stated 
previously, the program's objective was to reduce traffic congestion and facilitate the flow of 
traffic, with the goal of achieving more efficient use of energy resources. 

Besides the intuitive benefits of reducing unnecessary vehicle stops, delays, fuel 
consumption and emissions, the TLS program brought together the diverse transportation 
community of city staffs, consultants, TxDOT personnel and researchers to improve traffic 
_operations at the state's signalized intersections. The program also has increased the signal 
timing expertise of transportation professionals in Texas and created a traffic data base that can 
be used for additional transportation projects. Most importantly, perhaps, the TLS Program has 
enhanced the image of the transportation profession by improving of quality of traffic flow, and 
helping to change the driver's perspective of always stopping at a "red" light to going at a 

; "green" light. 

::_ '~ , ·;o: 

Funding Distribution 

TLS funds were expended through contracts administered by TxDOT on signal retiming 
projects proposed by local city governments. There were three major funding categories: large 
. cities (cities with populations over 200,000), medium-sized cities (cities with populations ranging 
between 50,000 and 200,000), and small cities (cities with populations under 50,000). The 
_approved program of work is shown in Table 1 - 44 cities, 166 arterial and network signal 
system projects, and 2,243 of the state's approximately 13,000 traffic signals. 

Fifty percent of available funds were expended in large cities, with each of the eight 
Texas cities presently over 200,000 population assigned an allotment proportional to its 
population; 17 medium and 19 small cities received 35 percent and 15 percent, respectively, of 
available funds. This distribution of funds helped to achieve one of the goals of the TLS 
program-- a widespread, geographic distribution of funds which allowed indirect restitution to 
a large segment of the population that was overcharged by the oil companies. 
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Selection Criteria 

Projects were recommended for funding using the following criteria, which was developed by 
an advisory panel composed of local government officials and TxDOT personnel: 

.· 1.· - Operational Characteristics of the Traffic Signal System - operational 
characteristics such as delay, average travel speed, average daily traffic, etc., 
were considered to determine the amount of benefit improved signal timing could 
produce. 

2. Availability of Local Staff to Implement Timing Plans - having local staff 
available allows the knowledge gained through the required technical training to 
be retained and encourages future retiming efforts to be undertaken by local city 
governments. 

3. Average Signal Spacing - the greater the concentration of signals, the more 
important synchronization and optimal signal timing become. A signal must have 
been no further than one mile from an adjacent signal for it to be considered part 
of a signal system. 

4. Other Criteria such as Recent Growth in the Project Area, Date of Last 
Retiming Effort, Level of Expansion Over Current Effort, and Certification 
that TLS Funds will supplement and not Supplant Existing Funds - this 
criteria aided in determining where the need for TLS funds was greatest and 
where maximum benefit could be achieved. 

Table 1. Traffic Light Synchronization Program of Work 

Funding Category Cities Systems Signals 

Large Cities 8 102 1,487 

Medium Cities 17 38 523 

Small Cities 19 26 m 
Totals 44 166 2,243 
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Reimbursement Guidelines and Eligibility 

, Up to 75 percent of project costs were eligible for reimbursement If a project was 
funded, the local government or TxDOT paid a minimum 25 percent of the total direct costs of 
the project in matching funds and/or in-kind services. TxDOT provided a local match when a 

. project contained traffic signals that were maintained and operated by TxDOT, unless the local 
government and TxDQT agreed otherwise. 

Costs eligible for reimbursement under the program included training local staff and/or 
consultants in the use of computer technology for the retiming of traffic signals; providing 
technical assistance in the use of computer models; providing technical assistance in collecting 
data and retiming of signals; and replacing outdated signal controller equipment. TLS Program 
funds could not be used to supplant or replace existing funds earmarked for specific signal 
retiming projects. That is, if existing funds were authorized for signal retiming expenditures, 
those funds could not be released and then replaced by TLS funds. 

The TLS Program targeted traffic control systems (four signals minimum) currently 
coordinated and/or controlled in a manner that permitted implementation of multiple coordinated 
timing plans; i.e., timing plans that match traffic needs at different times of day. By focusing 
on traffic signal systems that currently have coordination capabilities, maximum energy savings 
could be realized with the available funds. 

Signal systems included in the program ranged from those with sophisticated computer­
controlled units to fixed-time electromechanical dial units. Many projects coordinated signals 
that were not presently a part of a coordinated system. Coordination is being supplied to 
previously isolated intersections by time-based (as opposed to hard-wire interconnect) methods. 
Signal controller equipment being purchased through a TLS project was, in general, either 
providing for coordination of a previously uncoordinated group of signals, adding signals to a 
currently coordinated system, or providing optimum signal timing capabilities. 

Training and Technical Assistance 

One of the program's major objectives was to train local staff in the use of the PASSER 
II, PASSER III, and TRANSYT-7F signal timing computer models to facilitate ongoing 
maintenance of efficient timing plans. Local governments awarded a grant were required to 
have local project staff and/or their consultant attend specialized training workshops that were 
offered at the onset of the program. TxDOT secured the services of the Texas Transportation 
Institute (TTl) to provide computer model training and technical assistance to cities during 
project development. The McTrans Center at the University of Florida and the Texas 
Engineering Extension Service (TEEX) at Texas A&M University assisted TTl in the computer 
model training phase of the program. TTl also provided in-depth analysis of "Before" and 
"After" studies submitted by cities and prepared the Final Report for submission to the 
Governor's Energy Office documenting reductions in fuel consumption, stops and delay 
accomplished as a result of the TLS Program. 



Chapter 1 - Introduction PageS 

Seven training courses (4 PASSER, 3 TRANSYT) were offered through the TLS 
Program. Through these courses, 108 transportation professionals were trained (listing shown 
in Appendix A). Also, each of the participating cities were furnished copies of the PASSER and 
TRANSIT computer software. This training of city, consultant and TxDOT personnel helped 
achieve another TLS goal - providing statewide expertise in signal retiming techniques so that 
these efforts can continue long after the last TLS dollar is spent. 

TIS General Facts 

The following general facts relate to the TLS Program: 

0 Program Cost: 

0 Date Started: 

0 Number of Cities Participating: 

$7,889,879 

June 28, 1989 - Request for Proposals 
issued; November 22, 1989 - TxDOT 
Commission approves Program of Work. 

44 (8 large, 17 medium, 19 small - listing 
and funding amounts shown in Appendix B) 

o Population of Participating Cities: 7,731,361 

0 Number of Projects: 

0 Number of Signal Systems: 

0 Number of Signals Retimed: 

0 Date Completed: 

148 of the 152 projects submitted were 
funded. The four projects not selected were 
projects submitted by large cities which had 
already received their allotment. 

166 

2,243 (2,328 city, 106 state); this total 
represents approximately 116 of all the 
signals in the state. 

October 30, 1992 - Final Report submitted 
to TxDOT and the Governor's Office. 
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CHAPTER lWO 

RESULTS 

As mentioned in Chapter One, previous traffic signal retiming projects have reported 
benefit/cost ratios of 20 to 1 to 30 to 1 and an average fuel savings of approximately 10 gallons 
per dollar spent (1). It should be noted that ultraconservative values for time were used in 
computing these benefits, and if more realistic values had been used, the resultant benefit/cost 
ratios would have been much greater. The two signal retiming programs cited most often in the 
literature are the Federal Highway Administration's (FHW A's) National Signal Timing 
Optimization Project (1) and California's FETSIM (Fuel Efficient Traffic Signal Management) 
Program (.3.). In both programs, TRANSYT-7F was used to estimate motorist benefits as the 
hourly difference in fuel consumption and delay between the before and after retiming 
conditions .. These differences were converted to annual differences and then multiplied by unit 
costs for fuel consumption and vehicular delay to obtain an estimate of annual benefits. The 
estimated improvements were validated with arterial travel time data from field studies during 
the before and after conditions. The same procedure for estimating benefits was followed in the 
TLS Program. 

The benefits from the FETSIM Program Q) through 1988 were substantial - with an 
average first year reduction of 14 percent in stops and delay, 7.5 percent in travel time, and 8.1 
percent in fuel use. Reductions in fuel usage in the first year were four times the program cost, 
and the first year benefit to cost ratio was 16 to 1. The state cost per signal, including retiming, 
training, and technical assistance was approximately $1,500 per intersection. Similar to the TLS 
Program, expenditures were allowed for all aspects of signal timing: data collection, data 
processing, timing plan development, implementation, and field evaluation. Unlike the TLS 
Program, however, expenditures were not allowed for replacing outdated equipment. Thus, the 
state cost per signal in the TLS Program will probably be slightly higher than in the FETSIM 
Program. 

The preceding discussion demonstrates the range of benefits that have been obtained from 
other signal retiming projects, and serves as a basis for comparison for the TLS Program. The 
following sections describe the results of the TLS Program in more detail and compare those 
results to other signal retiming programs. 

Program Results 

With 166 projects completed, the TLS Program has seen results that will pay for the cost 
of the program many times over. These results were estimated from the required "Before" and 
"After" studies that were submitted by the cities. These studies document the major goals of 
the TLS program - reductions in fuel consumption and unnecessary delay and stops. All projects 
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were evaluated using the same unit costs. The cost for fuel was based on current prices ($1.00 
per gallon) and costs for delay and stops were based on values suggested by AASHTO ($10 per 
vehicle-hour of delay and 1.4 cents per stop). A summary of the results as of August 1992 
follows: 

o 166 projects completed; 

o 2,243 signals in 44 cities have been retimed; 

o Approximately $7.9 million of program funds and local matches have been 
expended (several cities expended more than the required local match); 

o 30 million gallons of fuel will be saved within the next year alone; 

o · Iri fuel savings alone, Texas motorists are realizing $3.81 in savings for every 
program dollar spent; 

o Reductions in fuel consumption, delay, and stops were 9.1, 24.6, and 14.2 
percent, respectively; 

o The total savings to the public in the form of reduced fuel, delay and stops will 
be approximately $485 million within the next year alone; and 

o TLS Program benefit to cost (b/c) ratio is 62 to 1; in other words, Texas 
motorists are realizing $62 in savings for every program dollar spent. 

The expected benefits during the first year after implementation of the signal timing 
improvements are summarized in Table 2. As expected, the bulk of the benefits occurred in the 
large cities where population and traffic volumes are highest. Note, however, that substantial 
benefits also occurred in the medium and small cities, and that the average benefit to cost ratio 
for projects in small cities was 65 to 1. 

Table 2. TLS Program Annual Benefits 

Stops Delay Fuel Savings Cost 

Large Cities 1,283,099,850 30,621,657 22,180,341 346,360,309 2,885,302 

Medium Cities 239,633,625 6,926,004 4,491,237 77,106,148 4,032,313 

Small Cities 198,936,150 5,696,696 3,409,146 63,171,212 972,264 

Total 1, 721,669,625 43,245,357 30,080,724 486,637,668 7,889,879 
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Annual Benefits 

The annual benefits estimated for each project were calculated on the basis of a 300-day 
year and a 10- to 15-hour day, depending on local traffic conditions. These hour per day values 
were.used in order not to claim benefits when traffic volumes were low; i.e, retiming probably 
will not benefit weekend or late night traffic. In other words, an intentional effort was made 
to not overestimate benefits. Furthermore, field data from the required "Before" and "After" 
arterial travel time runs were used to verify the benefits that were being estimated. These travel 
time improvements should have been comparable to the fuel, delay, and stop reductions. For 
example, in four City of Austin projects, travel time was reduced by an average of one to two 
minutes on each arterial street, and in one City of Austin project, travel time was reduced by 
51h minutes (62 percent of the before travel time). 

Annual benefits and changes in measures of effectiveness are illustrated in Tables 3 and 
4 for each of the 44 cities in the program. Note that the bulk of the benefits were in the large 
city category; however, significant benefits also occurred in the medium and small city 
categories. Given that higher traffic volumes are generally found in the larger cities, this result 
was expected. When interpreting this table, one should not try to compare between cities, as 
the number of retimed signals and the types of projects varied greatly between the cities. 
Generally, the more intersections that were retimed, the larger the improvements. For example, 
Austin retimed 271 intersections whereas Corpus Christi only retimed 18 intersections. As 
expected, the savings in Austin were greater than the savings in Corpus Christi. The percentage 
improvement in stops, delay, and fuel consumption in Corpus Christi, ·however, was comparable 
to that in Austin. 

Type of signal retiming project also had an impact on the estimated benefits. Generally, 
coordinating a previously uncoordinated system resulted in large improvements. Midland and 
Temple are examples of cities with projects of this type. Also, projects that involved the 
purchase of new hardware or arterial streets with relatively low traffic volumes resulted in low 
benefit to cost ratios. Corpus Christi is an example of a city with projects involving new 
equipment purchases, and Mineral Wells and Taylor are examples of cities with low traffic 
volumes. Finally, note that there were five cities with projects that resulted in increases in fuel 
consumption. With the exception of Lubbock, these increases were a result of increases in side 
street delay in order to provide better flow along the arterial. These increases in fuel 
consumption were negligible, in the range of one to two percent, and in all four cities, decreases 
in stops and delay on the arterial streets produced positive benefit to cost ratios. In the case of 
Lubbock, the increase in fuel consumption was the result of a major construction project within 
the network and significant changes in travel patterns. This project is expected to reduce fuel 
consumption after the new construction is completed. That date, however, is beyond the ending 
time for the TLS Program and thus those results were not available for this report. 

The cost side of the benefit to cost (b/c) ratios reflect the time spent by local staff in 
developing and implementing timing plans and the total equipment costs. Even though the 
equipment installed under a TLS project will most likely last several years, the total equipment 
costs (not an amortized value) was used in the calculation of the b/c ratios. Furthermore, the 
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Table 3. Annual Benefits By City 

Cities Numberor . , Fuel Range or 
· Intersections _J ~:- SloJ!! Percent Dela;r(hrs) Percent Cons.!!!!!! Percent B!C Ratlo{s! 

:Arlington 125 . 136,872,300 11.2 9,644,700 31.0 6,455,850 17.0 2.64 to 3026.24 
Austin ~ 271 . 335,361,375 16.8 9,210,909 34.3 3,899,370 9.4 32.51 to 971.26 
COrpus Christi 18 23,136,225 23.1 407,550 33.2 472,425 18.9 14.79 

- Dall8s 344 - 163,156,500 13.1 3,223,782 28.0 3,084,111 9.6 2.95 to 244.2 
EIPaso - 209 182,115,600 14.1 1,707,312 

§ 
4,903,671 13.5 -83.68 to 2030.74 

Fort Worth 33 15,786,150 11.8 136,290 439,335 15.1 3.27 to 23.07 
-Houston 236 310,164,900 20.1 5,632,314 1,414,029 4.3 6.97 to 2144.72 

san Antonio 251 116~1800 16.8 6581800 ~ 1~11~50 8.1 5.65 to 186.49 
Total 1,487 1,2831099,850 15.6 3016211657 26.1 22,180~1 9.9 -83.6 to 2144.7 
Amarillo 86 4,632,750 2.8 45,039 5.1 17,064 1.0 2.8 
Beaumont 33 7,687,800 9.5 343,575 28.4 85,950 4.0 70 
Brownsville 35 15,021,600 9.3 191,160 14.1 160,920 6.1 2.49 to 34.67 
Denton 7 17,574,600 37.2 185,040 50.2 243,480 26.9 40.95 
Galveston 30 2,077,200 3.9 50,910 14.9 46,740 5.5 3.22 
Garland 122 77,075,400 13.9 1,061,700 18.3 1,880,493 12.2 3.47to8.23 
Grand Prairie 14 14,337,600 20.5 2,325,000 64.8 568,200 19.2 8.2 to 9.3 

- Harlingen 16 3,786,600 7.1 58,440 15.8 3,972 0.5 3.62to77.7 
Longview 21 . 5,734,800 9.1 108,240 24.1 (23,040) -1.4 1.51 to13.8 
Lubbock 10. (12,372,300) -16.5 109,560 - 18.1 (1,068,330) -57.2 53 
McAllen 15 5,937,600 8.2 104,640 17.9 155,040 12.7 13.31 
Midland 16 45,801,150 15.8 1,410,066 37.5 2,007,858 24.3 33.31 to 162.06 

_Odessa _ 17 31,844,250 24.6 556,800 31.6 57,300 2.4 102.85 
· · Port Arthur 22 4,345,800 13.2 60,270 21.2 27,510 3.1 13.09 
• SanAngelo 39 '-- 8,180,400 7.3 73,704 8.9 127,590 4.6 1.61 to3.31 
:: . . Victoria - 16 347,400 0.3 135,300 14.6 41,640- 1.5 7.04 to 14.91 

Waco 24 7,620,975 4.3 106,560 10.1 158,850 5.4 4.21 to 24.59 
· Total 523 239,633,625 9.3 6,926,004 18.0 4,491,237 5.7 1.5 to 162 

.::;, Addison 22 13,667,205 11.0 1,571,727 53.4 478,233 12.5 192.83 
Brownwood 5 2,086,980 12.7 7,026 7.7 26,376 9.5 3.19 
Corsicana 14 9,600 0.2 828 2.3 (735) -0.9 0.13 
DelRio 6 11,790,000 23.4 155,160 37.5 69,120 5.6 42.72 
DeSoto 7 6,097,950 18.6 78,426 31.2 117,195 13.7 17.53 
Duneanville 7 173,940 3.5 (1,578) -3.6 (384) -0.4 2.06 
Euless 6 2,368,650 12.7 130,740 50.9 330,765 37.5 58.61 
Highland Park 13 8,676,900 11.1 370,512 28.7 298,683 15.9 50 
Hurst 13 c 2,052,900 4.6 18,627 5.6 8,796 0.7 2.65 to3.85 
Marble Falls 7 8,856,300 28.7 42,000 26.5 116,289 23.0 21.79 

· Mineral Wells 8 1,623,000 11.7 16,698 18.3 19,458 7.2 5.91 
Orange 9 20,170,500 71.5 913,320 96.0 355,998 64.9 313.72 
Round Rock 6 7,871,625 23.6 107,955 40.1 144,030 15.7 109.77 

· SanMarcos 24 8,568,600 9.4 1,045,500 41.9 324,000 12.1 261.45 
. Taylor 9 3,284,100 11.4 1,455 1.2 25,539 5.8 1.41 

Temple 41 69,273,975 23.1 895,884 37.2 823,356 10.1 -54.06 to 2660.19 
Texarkana 10 3,881,175 7.2 26,916 6.3 18,477 1.6 8.92 
University Park 20 15,317,400 6.2 11,100 0.2 (23,100) -0.4 0.61 to9.22 
West Lake Hills 6 13,165,350 52.6 305,400 62.2 277,050 39.9 31.8 
Total 233 198,936,150 16.1 5,697,696 29.3 3,409,146 11.9 -54to2660 
Grand Total 2,243 1,721,669,625 14.2 43,245,357 24.6 30,080,724 9.1 -83.6 to 2660 
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Table 4. Annual Change in Measures of Effectiveness 

Cities Number of Overall Stops Overall Delay (hn) Overall Fuel Coasumption (gal) Range of 
Intersections Before After Before After Before After BIC Ratio{s} 

Arlington 125 1,221,810,300 1,084,938,000 31,154,700 21,510,000 38,070,450 31,614,600 2.64 to 3026.24 
Austin 271 1,996,068,525 1,660,707,150 26,857,908 17,646,999 41,555,688 37,656,318 32.51 to 971.26 
Corpus Christi 18 100,018,050 76,881,825 1,226,100 818,550 2,504,775 2,032,350 14.79 
Dallas 344 1,242,564,825 1,079,408,325 11,518,779 8,294,997 32,112,234 29,028,123 2.95 to 244.2 
E1 Paso 209 1,292, 736,600 1,110,621,000 11,823,552 10,116,240 36,304,524 31,400,853 -83.68 to 2030.74 
Fort Worth 33 133,585,950 117,799,800 866,880 730,590 2,917,707 2,478,372 3Z1to23.07 
Houston 236 1,543,088,100 1,232,923,200 16,167,366 10,535,052 32,782,806 31,368,777 6.97 to 2144.72 
San Antonio 251 ~2272QQ 57517201700 41437~ 317782QQ 182571100 1710451550 5.65 to 186.49 
Total 1,487 8,222,099,850 6,939,000,000 104.052,SSS 731430,928 2041805,284 182,624,943 -83.6 to 2144.7 
Amarillo 86 164,040,825 159,408,075 890,664 845,625 1,690,830 1,673,766 2.8 
Beaumont 33 80,910,900 73,223,100 1,210,950 861,315 2,137,230 2,051,280 70 
Brownsville 35 161,916,600 146,895,000 1,355,700 1,164,540 2,648,040 2,487,120 2.49 to 34.67 
Denton 7 47,306,400 29,731,800 368,400 183,360 905,040 661,560 40.95 
Galveston 30 53,673,000 51,595,800 341,100 290,190 850,800 804,060 3.22 
Garland 122 554,056,200 476,980,800 5,814,300 4,752,600 15,436,800 13,556,307 3.47to8.23 
Orand Prairie 14 69,883,200 55,545,600 3,589,800 i,264,800 2,962,800 2,394,600 8.2 to 9.3 
Harlingen 16 53,686,800 49,900,200 370,800 312,360 849,072 845,100 3.62to77.7 
Longview 21 63,178,200 57,443,400 450,060 341,820 1,600,620 1,623,660 1.51 to13.8 
Lubbock 10 74,838,000 87,210,300 606,330 496,770 1,868,970 2,937,300 53 
McAllen IS 72,100,800 66,163,200 586,080 481,440 1,217,040 1,062,000 13.31 
Midland 16 290,649,300 244,848,150 3,761,769 2,351,703 8,248,302 6,240,444 33.31 to 162.06 
Odessa 17 129,682,200 97,837,950 1,764,300 1,207,500 2,411,550 2,354,250 102.85 
Port Arthur 22 32,952,600 28,606,800 284,220 223,950 897,750 870,240 13.09 
San Angelo 39 112,082,100 103,901,700 825,642 751,938 2,765,982 2,638,392 1.61 to 3.31 
Victoria 16 102,456,600 102,109,200 928,020 792,720 2,152,140 2,711,100 7.04 to 14.91 
Waco. 24 1781971,000 171,350,025 11057,425 9501865 ~949,825 ~190,915 4.21 to 24.59 
Total 523 2,242,384,725 2,002,751.100 24,205,560 171279,556 52,193,391 47,702,154 1.5 to 162 
Addison 22 124,335,720 110,668,515 2,943,021 1,371,294 3,815,484 3,337,251 192.83 
Brownwood 5 16,443,330 14,356,350 91,371 84,345 277,749 251,373 3.19 
Corsicana 14 6,387,600 6,378,000 35,454 34,626 79,113. 79,848 0.13 
DelRio 6 50,292,900 38,502,900 413,910 258,750 1,242,000 1,172,880 42.72 
DeSoto 7 32,713,800 26,615,850 251,625 173,199 855,315 738,120 17.53 
Duncanville 7 5,020,650 4,846,710 44,328 45,906 109,389 109,773 2.06 
Euless 6 18,715,200 16,346,550 256,665 125,925 880,995 550,230 58.61 
Highland Park 13 78,290,400 69,613,500 1,292,115 922,203 1,880,745 1,582,062 so 
Hurst 13 44,530,050 42,477,150 333,345 314,718 1,210,947 1,202,151 2.65 to 3.85 
Marble Falls 7 30,892,200 22,035,900 158,700 116,700 506,076 389,787 21.79 
Mineral Wells 8 13,930,500 12,307,500 91,074 74,376 268,473 249,015 5.91 
Orange 9 28,223,100 8,052,600 951,330 38,010 548,613 192,615 313.72 
Round Rock 6 33,306,150 25,434,525 269,205 161,250 919,050 775,020 109.17 
San Marcos 24 91,518,300 82,949,700 2,496,000 1,450,500 2,682,600 2,358,600 261.45 
Taylor 9 28,692,300 25,408,200 124,095 122,640 436,608 411,069 1.41 
Temple 41 299,749,050 230,475,075 2,411,394 1,515,510 8,138,850 7,315,494 -54.06 to 2660.19 
Texarkana 10 54,096,300 50,215,125 429,660 402,744 1,168,278 1,149,801 8.92 
University Park 20 246,297,900 230,980,500 5,389,200 5,378,100 6,042,000 6,065,100 0.61 to9.22 
West Lake Hills 6 251048,800 11.883,450 491,100 185,700 694,650 417,600 31.8 
Total 233 1,228,484,250 1,029,548,100 18,474,192 12,776,496 31,756,935 28,347,789 -54 to2660 
Grand Total 2,243 11,692,968,825 9,971,299,200 1461732,337 10314861980 288,755,610 258,6741886 -83.6 to 2660 
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benefits are assumed to last only one year, when in reality some measure of the benefits will be 
tealized over several years. Thus, the true benefits to Texas drivers were probably two to three 
·times greater than the values reported in this report. 

Benefits Per Intersection 

Annual benefits and changes in measures of effectiveness per intersection are illustrated 
· in Tables 5 and 6 for each of the 44 cities in the program. Note that on the average, more than 

13,400 gallons of gasoline (9 percent), 19,200 hours of delay (24 percent), and 760,000 stops 
(14 percent) per intersection were reduced as a result of this program. The values reported in 
these tables are somewhat easier to compare between cities and could be used to estimate a range 
of potential benefits from retiming a certain number of signalized intersections; however, the 
discrepancy between different traffic volumes and types of projects in each of the participating 
cities still exists. 

Note that the average benefits per intersection are similar for the large and small city 
categories. The range of benefits per intersection within each city size category, and in some 
cases, an overlap between categories is primarily a result of different types of projects. For 
example, coordinating a series of isolated intersections, generally produced greater benefits than 
retim_ing an existing system. In other words, how bad or good the before condition was had a 

··.great deal to do with the benefits that could be obtained. Benefits for 12 different types of signal 
~·retiming project are presented in Appendix C. 

Comparison With Other Programs 

The estimated benefits from the Texas TLS Program are consistent with those reported 
by other statewide signal retiming programs. TLS reduced fuel, delay and stops by 9.1, 24.6, 
and 14 percent, respectively. California's FETSIM Program reduced fuel consumption by 8.1 
percent and stops and delay by 14 percent. Texas motorists realized $3.81 in fuel savings for 
every program dollar spent, whereas California motorists realized $4.00 in fuel savings for every 
program dollar spent. It should be noted, however, that FETSIM used a slightly higher cost per 
gallon for fuel in their analysis. In terms of average annual fuel savings per intersection, TLS 
and North Carolina's Traffic Signal Timing Optimization Program (i) estimated savings per 
intersection of 13,400 gallons and 13,900 gallons, respectively. 

First year benefit to cost ratios were 62 to 1 for TLS and 16 to 1 for FETSIM; however, 
different delay costs were used by the two programs. Thus, the reported benefit to cost ratios 
are not easily comparable. Because the benefits of the two programs in terms of percent 
reductions in fuel, delay, and stops were essentially the same and the costs were higher for TLS 
because of equipment purchases ($3,500 per intersection in TLS and $1,500 per intersection in 
FETSIM), the comparable benefit to cost ratios for TLS were probably slightly lower for the 
TLS Program than they were for FETSIM. 
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Table 5. Annual Benefits Per Intersection By City 

Cities Number of Stops per Delay per Fuel Cons. per Range of 
intersections Intersection Percent Inter. {hrs~ Percent Inter. {!!!~ Percent BIC Ratlo{s~ 

Arlington .. 125 ;-~ 1,094,978 11.2 n,158 31.0 51,647 17.0 2.64 to 3026.24 · 
Austin 271-. - 1,237,496 16.8 33,989 34~ 14,389 9.4 32.51 to 971.26 
Corpus Christi 18 1,285,346 23.1 22,642 33.2 26,246 18.9 14.79 
Dallas 344 474,292 13.1 9,371 28.0 8,965 9.6 2.95 to 244.2 
ElPaso 209 871,367 14.1 8,169 14.4 23,463 13.5 -83.68 to 2030.74 

· FortWorth 33 478,368 11.8 4,130 15.7 13,313 15.1 3.27 to 23.07 
Houston 236 1,314,258 20.1 23,866 34.8 5,992 4.3 6.97 to 2144.72 

· San Antonio 251 464zl71 16.8 ~625 14.8 61022 8.1 5.65 to 186.49 
Ave~ 862,878 15.6 20,593 26.1 142916 9.9 
Amarillo 86 53,869 2.8 524 5.1 198 1.0 2.8 
Beaumont 33 232,964 95 10,411 28.4 2,605 4.0 70 
Brownsville 35 429,189 9.3 5,462 14.1 4,598 6.1 2.49 to 34.67 
Denton 7 2,510,657 37.2 26,434 50.2 34,783 26.9 40.95 
Galveston 30 69,240 3.9 1,697 14.9 1,558 55 3.22 
Garland 122 631,766 13.9 8,702 18.3 15,414 12.2 3.47to8.23 
Grand Prairie 14 1,024,114 20.5 166,071 64.8 40,586 19.2 8.2 to9.3 
Harlingen 16 236,663 7.1 3,653 15.8 248 0.5 3.62 to 77.7 
Longview 21 273,086 9.1 5,154 24.1 (1,097) -1.4 151 to13.8 
Lubbock 10 (1,237,230) -16.5 10,956 18.1 (106,833) -57.2 53 
McAllen 15 395,840 8.2 6,976 17.9 10,336 12.7 13.31 
Midland 16 2,862,572 15.8 88,129 37.5 125,491 24.3 33.31 to 162.06 
Odessa 17 ' 1,873,191 24.6 32,753 31.6 3,371 2.4 102.85 

· Port Arthur 22·' . 197,536 13.2 2,740 21.2 1,250 3.1 13.09 
San Angelo 39 209,754 7.3 1,890 8.9 3,272 4.6 1.61 to3.31 
Victoria 16 21,713 0.3 8,456 14.6 2,603 15 7.04 to 14.91 
Waco 24 317,541 4.3 4,440 10.1 6,619 5.4 4.21 to 2459 
Ave~ 458,190 9.3 13,243 18.0 8,587 5.7 
Addison 22 621,237 11.0 71,442 53.4 21,738 12.5 192.83 
Brownwood 5 417,396 12.7 1,405 7.7 5,275 9.5 3.19 
Corsicana 14 686 0.2 59 2.3 (53) -0.9 0.13 
DelRio 6 1,965,000 23.4 25,860 37.5 11,520 5.6 42.72 
DeSoto 7 871,136 18.6 11,204 31.2 16,742 13.7 1753 
Duncanville 7 24,849 35 (225) -3.6 (55) -0.4 2.06 
Euless 6' 394,775 12.7 21,790 50.9 55,128 37.5 58.61 
Highland Park 13 667,454 11.1 28,501 28.7 22,976 15.9 50 
Hurst 13 157,915 4.6 1,433 5.6 677 0.7 2.65to3.85 
Marble Falls 7 1,265,186 28.7 6,000 26.5 16,613 23.0 21.79 
Mineral Wells 8 202,875 11.7 2,087 18.3 2,432 7.2 5.91 
Orange 9 2,241,167 71.5 101,480 96.0 39,555 64.9 313.72 
Round Rock 6 1,311,938 23.6 17,993 40.1 24,005 15.7 109.77 
San Marcos 24 357,025 9.4 43,563 41.9 13,500 12.1 261.45 
Taylor 9 364,900 11.4 162 1.2 2,838 5.8 1.41 
Temple 41 1,689,609 23.1 21,851 37.2 20,082 10.1 -54.06 to 2660.19 
Texarkana 10 388,118 7.2 2,692 6.3 1,848 1.6 8.92 
University Park 20 765,870 6.2 555 0.2 (1,155) -0.4 0.61 to9.22 
West Lake Hills 6 2,194,225 52.6 50,900 62.2 46,175 39.9 31.8' 
Ave~ 853,803 16.1 24,454 29.3 14,632 11.9 
Overall Mean 767,575 14.2 19,280 24.6 13,411 9.1 
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Table 6. Annual Changes in Measures of Effectiveness Per Intersection By City 

Cities Number of Stops per Intersection Delay per Intersection (hrs) Fuel Cons. per Intersection (gal) Range of 
Intersections _ .. _Before After Before Arter Before After ----. - B/C Ratio(s) 

Arlington 125 9,774,482 8,679,504 249,238 172,080 304,564 252,917 2.64 to 3026.24 
Austin 271 : .' 7,365,567 6,128,071 99,107 65,118 153,342 138,953 32.51 to 971.26 
Corpus chriSti 18 5,556,558 4,271,213 68,117 45,475 139,154 112,908 

•><" 

14.79 
Dallas 344 3,612,107 3,137,815 33,485 24,113 93,350 84,384 2.95 to 244.2 
EIPaso 209 6,185,343 5,313,976 56,572 48,403 173,706 150,243 -83.68to 2030.74 
Fort Worth 33 4,048,059 3,569,691 26,269 22,139 88,415 75,102 3.27 to 23.07 
Houston 236 :_ . 6,538,509 5,224,251 68,506 44,640 138,910 132,919 6.97 to 2144.72 
San Antonio · 251 2,757,878 2,293,708 17,678 15,054 73,933 67,911 5.65 to 186.49 
Ave~ 5,529,321 4,666,443 69,975 49,382 137,731 122.814· 
Amarillo 86 1,907,451 1,853,582 10,357 9,833 19,661 19,462 2.8 
Beaumont 33 2,451,845 2,218,882 36,695 26,284 64,765 62,160 70 
Brownsville 35 4,626,189 4,197,000 38,734 33,273 75,658 71,061 2.49 to 34.67 
Denton 7 6,758,057 4,247,400 52,629 26,194 129,291 94,509 40.95 
Galveston 30 1,789,100 1,719,860 11,370 9,673 28,360 26,802 3.22 
Garland 122 4,541,444 3,909,679 47,658 38,956 126,531 111,117 3.47 to 8.23 
Grand Prairie 14 4,991,657 3,967,543 256,414 90,343 211,629 171,043 - 8.2to9.3 
Harlingen 16 3,355,425 3,118,763 23,175 19,523 53,067 52,819 3.62to77.7 
Longview 21 3,008,486 2,735,400 21,431 16,277 76,220 77,317 1.51to13.8 
Lubbock 10 7,483,800 8,721,030 60,633 49,677 186,897 293,730 53 
McAllen 15 4,806,720 4,410,880 39,072 32,096 81,136 70,800 13.31 
Midland 16 18,165,581 15,303,009 235,111 146,981 515,519 390,028 33.31 to 162.06 
Odessa 17 •• 7,628,365 5,755,174 103,782 71,029 141,856 138,485 102.85 
Port Arthur 22 '· , 1,497,845 1,300,309 12,919 10,180 40,807 39,556 .·. '.;_ 3!.. 13.09 
San Angelo 39 ... 2,873,900 2,664,146 21,170 19,280 70,923 67,651 1.61 to 3.31 
Victoria 16 6,403,538 6,381,825 58,001 49,545 172,046 169,444 7.04 to 14.91 
Waco 24 7,457,125 7,139,584 44,059 39,619 122,909 116,291 4.21 to 24.59 
Ave~ 4,287,542 3,829,352 46,282 33,039 99,796 91,209 
Addison 22 5,651,624 5,030,387 133,774 62,332 173,431 151,693. 192.83 
Brownwood 5 3,288,666 2,871,270 18,274 . 16,869 55,550 50,275 3.19 
Corsicana 14 456,257 455,571 2,532 2,473 5,651 5,703 0.13 
DelRio 6 8,382,150 6,417,150 68,985 43,125 207,000 195,480 42.72 
DeSoto 7 4,673,400 3,802,264 35,946 24,743 122,188 105,446 17.53 
Duncanville 7 717,236 692,387 6,333 6,558 15,627 15,682 2.06 
Euless 6 3,119,200 2,724,425 42,778 20,988 146,833 91,705 58.61 
Highland Park 13 6,022,338 5,354,885 99,440 70,939 144,673 121,697 so 
Hurst 13 3,425,388 3,267,473 25,642 24,209 93,150 92,473 2.65 to3.85 
Marble Falls 7 4,413,171 3,147,986 22,671 16,671 72,297 55,684 21.79 
Mineral Wells 8 1,741,313 1,538,438 11,384 9,297 33,559 31,127 5.91 
Orange 9 3,135,900 894,733 105,703 4,223 60,957 21,402 313.72 
Round Rock 6 5,551,025 4,239,088 44,868 26,875 153,175 129,170 109.77 
San Marcos 24 3,813,263 3,456,238 104,000 60,438 111,775 98,275 261.45 
Taylor 9 3,188,033 2,823,133 13,788 13,627 48,512 45,674 1.41 
Temple 41 7,310,952 5,621,343 58,814 36,964 198,509 178,427 -54.06 to 2660.19 
Texarkana 10 5,409,630 5,021,513 42,966 40,274 116,828 114,980 8.92 
University Park 20 12,314,895 11,549,025 269,460 268,905 302,100 303,255 0.61 to9.22 
West Lake Hills 6 4,174,800 1,980,575 81,850 30,950 115,775 69,600 31.8 
Ave~ 5,272,465 4,418,661 79,288 54,835 136,296 121,664 
Overall Mean 5,213,094 4,445,519 65,418 46,138 128,736 115,325 
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CHAPTER THREE 

CONCLUSIONS 

The TxDOT experience in administering the TLS Program has been very positive. The 
working relationship between TxDOT and city transportation professionals has been enhanced 
and Texas motorists have benefited from improved operation on many arterials. These benefits 
will extend well beyond the life of the TLS Program. Several cities have received positive press 
coverage as a result of improvements made through the TLS Program. Sample newspaper. 
articles are included in Appendix D. Partial program results were presented at the 1991 Summer 
Meeting of the Texas Section of the Institute of Transportation Engineers in Arlington, Texas, 
during one of the most well attended sessions at the meeting. The results were part of an overall 
session on TLS which also included perspectives on the program from the consultant, city and 
TxDOT district office viewpoints. Final program results are being shared with all 44 of the 
participating cities. 

With 166 projects completed, the TLS Program has seen results that will pay for the cost 
of the program many times over. These results were estimated from the required ""Before" and 
"After" studies that were submitted by the cities. These studies document the major goals of 
the TLS Program -- reductions in fuel consumption and unnecessary delay and stops. All 
projects were evaluated using the same unit costs. The TLS Program resulted in 2,243 signals 
in 44 cities (166 separate projects) being retimed; the expenditure of $7.9 million of program 
funds and local matches; and annual reductions in fuel consumption, delay, and stops of 9.1 
percent (30 million gallons), 24.6 percent (43 million hours), and 14.2 percent (1.7 billion 
stops), respectively. Individual project summaries are presented in Appendices E, F, and G. 

The total savings to the public in the form of reduced fuel, delay, and stops will be 
approximately $485 million in the next year alone. In regard to fuel savings, Texas motorists 
are realizing $3.81 in savings for every dollar spent, and if stops and delay are included, Texas 
motorists are realizing $62 in savings for every dollar spent. These savings will continue to 
accrue in future years without any additional expenditures; therefore, the benefits to the public 
will be even greater. 

Benefits besides those that can be given a dollar value have been realized through the 
TLS Program. The bringing together of the entire transportation community Oocal, state, and 
private) to try to reach a common goal has been rewarding. In the area of traffic signal 
retiming, the technical expertise of more than 100 transportation professionals has been 
enhanced. The driver perspective of the "stop" light or the "red" light is starting to change to 
that of the "green" light. In fact, the City of Port Arthur announced the completion of its 
project by telling its citizens to "think green." And probably best of all, as was experienced by 
a City of Houston employee who spoke of the program on television, the public is talking about 
government actually doing something that is saving public dollars instead of spending them. 
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As a result of the success of this program~ DOE and the Governor's Energy Office has 
provided an additional $5 million in Oil Overcharge funds to TxDOT to undertake a second TLS 
Program. This second program, whic_h-_will run· from January 1992 until August 1993, should 
allow the benefits of improved signal timing 'io~be.realized. in more areas of the state. 

Overall, the TLS Program has been developed, funded and implemented on a multi­
jurisdictional basis· (local city governments and state agencies). · The program has had a 
significant visible and positive effect on actual operation on a large part of the transportation 
system, as well as on the citizens' perception of the system. · The direct savings in fuel 
consumption and delay represents significant increased efficiency, resulting in a more economical 
transportation system. -· · 
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APPENDIX A 
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TLS Participants Trained in PASSER and/or TRANSYT 

• Joe A Adams 
Signal Technician 
City of Beaumont 

• Jim L. Alves 
Planner I 
TxDOT-San Angelo 
Representing the City of Del Rio 

• Gary L. Anderson 
City Engineer 
City of Corsicana 

• Rajiv K. Arya 
Traffic Designer 
City of Houston 

• Kevin N. Balke 
Engineer I 
City of Austin 

• Philip M. Ball 
City Engineer 
City of Texarkana 

• Mark D. Barnes 
Signal Tech. ll 
City of Midland 

• Wayne D. Baumbach 
City Electrician 
City of Temple 

• Abel Beltran 
Designer 
City of McAllen 

• Richard A Berry 
Project Manager 
DeShazo, Starek & Tang, Inc. 

• Lee Bohlen 
Traffic Analyst 
City of Waco 

• Keith R. Bonds 
Associate Engineer 
City of Texarkana 

• Scott C. Booker 
Engineer 
City of Fort Worth 

• Douglas H. Box 
Field Operations Supt. 
City of DeSoto 

• Paul M. Boyer 
Asst. City Engineer 
City of Victoria 

• Leroy J. Broussard 
Electrical & Paint Supt. 
City of Port Arthur 

• Joel E. Brundrett 
Engineer Assistant 
Traffic Engineers, Inc. 

• Brian D. Burk 
Engineer Asst. 
TxDOT 
Representing the Cities of Marble 
Falls, Round Rock, San Marcos, Taylor 
& West Lake Hills 

• Lourdes Cardenas 
Traffic Engineer Assoc. ll 
City of El Paso 

• Jorge Cervantes 
Traffic Engineering Assoc. I 
City of El Paso 
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• Larry W. Cervenka • Eutiquio Flores 
Asst. Director of Transp. Journey Men (Signals) 
City of Garland City of McAllen 

• Richard W. Charlton • Mike A Flores 
Traffic Operations Manager Electrician II 
City of Waco City of Port Arthur 

• Ted E. Clay • Jeff W. Gann 
Engineering Tech. IV · Traffic Signal Tech. 
TxDOT City of Denton 
Representing the City of Orange 

• James C. Cline, Jr. • David M. Garcia 
Traffic Engineer Traffic Supervisor 
City of Beaumont City of Brownsville 

• Cary G. Cox • Juan F. Garcia 
Electronic Signal Tech. Engineering Tech. 
City of Odessa City of Austin 

• Thomas J. Cronick • Placido J. Garcia, Jr. 
Acting Division Head City Engineer 
City of Odessa City of Brownsville 

• Bill Dake • Ruben S. Garcia 
Assistant to City Manager. Traffic Signal 
City of Temple City of Brownsville 

• Terry J. Dearing • Jacob George 
Signal Tech. III Transportation Planner 
City of Midland City of Galveston 

• Richard W. Denney, Jr. . • David G. Gerard 
Signal Systems Engineer Manager Transp. Engeering 
City of San Antonio City of Austin 

• Richard F. Dickinson • Donald R. Glenn 
Electrician II Engineer Asst. 
City of Port Arthur Traffic Engineers, Inc. 

• Robert A Dimas • Don M. Griffin 
Engineering Tech. Shop Foreman 
City of San Antonio Town of Highland Park 

• Kassem M. Elkbalil • Donald R. Hatcher 
Engineer Assistant Dir. of P/W City Engineer 
City of Dallas City of Brownwood 
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• William E. Hensch 
Director 
City of Pasadena 

• Victor M. Hernandez 
Senior Clerk 
Representing the City of McAllen 

• Mark A Horelica 
Traffic Engineering Supv. 
City of Beaumont 

• John W. Hudson 
President 
Traffic Engineer, Inc. 

• Paul C. Hugon 
Engineering Tech. IV 
TxDOT 
Representing the City Orange 

• Paul C. Iwuchukwu 
Traffic Engineer 
City of Denton 

• Robert W. Jenkins 
Vice President 
Traffic Engineers, Inc. 

• Michael W. Jennings 
Electronic Signal Tech. 
City of Odessa 

• Andrew Johnston 
City Engineer 
City of Longview 

• Rex M. Jones 
Electrician II 
City of Port Arthur 

• Ron Kennedy 
Traffic Tech. 
City of Pasadena 

• Richard R. Larkins 
Asst. Dir. of Public Works 
City of Grand Prairie 

• D. Ray Latham, Jr. 
Draftsman 
City of Corpus Christi 

• Jihng-Yuu Jerry Luor 
Traffic Engineer 
City of Arlington 

• Janet K Manley 
Engineer Asst. III 
TxDOT 
Representing the City of Orange 

• Teodoro Marquez 
Traffic Engineer IV 
City of El Paso 

• Kenneth R. Marshall 
Senior Associate 
Barton-Aschman Associates, Inc. 

• J. Mark Mathis 
Engineering Tech. II 
City of Grand Prairie 

• Mike T. Mazzola 
Draft Tech. 
City of San Antonio 

• Harold A McDaniel 
Traffic Engineer 
City of Amarillo 

• John M. Mcinturff 
Vice President 
Traffic Engineers, Inc. 

• James W. McKanna 
Project Engineer 
City of Euless 

Page A-S 
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• Buddy H. Lackey 
Signal Technician 
City of San Angelo 

• Federico J. Mendoza 
Project Manager 
Traffic Engineers, Inc. 

• Steven C. Miller 
Asst. Dir. of Public Works 
City of Duncanville 

• Charles M. Mitchell 
Signal Technician 
Street Dept. 
Town of Addison 

• Carl W. Mock 
Signal System Supervisor · 
City of San Angelo 

• Samileh Mozafari 
Engineering Assoc. III 
City of Austin 

• Ali A Mozdbar 
Traffic Signal Engineer 
City of Arlington 

• Ronald L. Nation 
Traffic Tech. 
City of DeSoto 

• Angie M. Ortegon 
Traffic Engineer 
TxDOT 
Representing the City of Del Rio 

• Bob Otto 
Transportation Coordinator 
Office of the Governor 

• Leslie E. McMahen 
City Engineer 
City of Port Arthur 

• Lalo Ramirez 
Designer 
City of McAllen 

• David M. Rasco 
Signal Timing Tech. 
City of Fort Worth 

• Lee Jane Ream 
Traffic Engineer 
City of Houston 

• David E. Redmon 
Engineering Tech. 
City of Beaumont 

• George Byron Reeves 
Adm. Asst./Traffic Eng. Tech. 
TxDOT 
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Representing the City of Lake Worth 

• Gloria E. Rocha 
Area Signal Engineer 
City of Houston 

• Daniel A Rogers 
Engineering Asst. III 
TxDOT 
Representing the Cities of Marble 
Falls, Round Rock, San Marcos, Taylor, 
& West Lake Hills 

• John W. Roscher 
Supv. Traffic Operations 
City of Austin 

• Robert E. Ross 
Lead Traffic Signal Tech. 
City of Austin 
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• Dorman R. Purdy 
Signal Tech. II 
City of Midland 

• John H. Russell 
Traffic Supt. 
City of Longview 

• Patrick D. Ryan 
Asst. Traffic Signal Eng. 
City of Dallas 

• Jose Sanchez, Jr. 
Traffic Signal Maint. Supv. 
City of Harlingen 

• Edward G. Schroeder 
Traffic Signal Supv. 
TxDOT 
Representing the Cities of Marble 
Falls, Round Rock, San Marcos, Taylor, 
& West Lake Hills 

• David V. Seiler 
City Traffic Engineer 
City of Corpus Christi 

• Mary B. Shanks 
Senior Traffic Control Tech. 
City of Odessa 

• Brian K. Shewski 
Associate 
Barton-Aschman Associates 

• Glen D. Siecko 
Electrician II 
City of Beaumont 

• Sergio S. Silva 
Signal Technician 
City of McAllen 

• John L. Sodek 
Traffic Analyst 
City of Waco 

• Pioquinto A Ruiz, Jr. 
Traffic Signal System Tech. 
City of Lubbock 

• Charles V. Stierhoff 
Traffic System Supv. 
City of Dallas 

• John T. Thomson 
Asst. Engineer 
City of Dallas 

• David W. Timbrell 
Engineering Asst. 
City of Garland 

• Mark A Titus 
Engineer Assistant 
City of Dallas 

• Daniel N. Troxel 
Traffic Signal Tech. 
City of Longview 

• Bob E. Whaling 
City Engineer 

City of University Park 

• Roy D. Wileman 
Estimator 
City of Houston 

• Russ Wiles 
Traffic Engineer 
City of Fort Worth 

• Denton Zebrowski 
Sr. Engineering Tech. 
City of Austin 

• James B. Sparks 
Civil/Traffic Engineer 
City of Hurst 

PageA-7 
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APPENDIX B 

PROGRAM OF WORK 



· AppendixB PageB-2 

This page has been left intentionally left blank. 



TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 

•Funding Cycle (1LS Funds) l..otal Mat~h 

City /Projed 1st 2nd City State . 

------- ----- -- ---- ---

lARGECmES 

HOUSTON 

WESf AlABAMA 69,753.00 23,665.00 

WESf BISSONNIIT 10,985.00 3,662.00 

E!ASf BISSONET 74,761.00 24,731.00 

BROADWAY 30,823.00 10,192.00 

CULLEN 32,018.00 10,910.00 

ELDORADO 30,510.00 35,910.00 

NORTII DURHAM 18,410.00 6,094.00 

SOUTII DURHAM 4,595.00 1,532.00 

GESSNER 16,701.00 39,000.00 

LITTLE YORK 26,151.00 39,000.00 

MLK/CALHOUN 83,426.00 27,700.00 
- ' 

S. SGT. MACARIO GARCIA 6,892.00 2,297.00 

NORTII BRAESWOOD 26,750.00 8,750.00 

NORTII SHEPHERD 18,285.00 6,219.00 

SOUTII SHEPERD 5,743.00 1,914.00 

WAYSIDE 5,743.00 1,914.00 

WESTHEIMER 37,742.00 12,797.00 

WAUGH 6,892.00 2,297.00 

BEUFORT 46,839.00 15,589.00 

BRIAR FOREST 11,930.00 3,977.00 1 

Total Projed Cost 

---- ----

93,418.00 

14,647.00 

99,492.00 

41,015.00 

42,927.00 

66,420.00 

24,504.00 

6,127.00 

55,701.00 

65,151.00 

111,126.00 ,, 
9,189.00 

35,500.00 

24,504.00 

7,657.00 

7,657.00 

50,539.00 

9,189.00 

62,428.00 

15,907.00 

Number or Signals 
Retimed 

16 

6 

11 

7 

10 

4 

7 

4 

6 

7 

15 

6 

8 

7 

5 

5 

15 

6 

13 

12 

~ 
l 
~ 
b::l 

I~ 
~ 
~ 
~ 



TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK ~ ·I 'IS s 
•Funding Cycle (TLS) Funds Local Match ~ 

b:l 
City /Project lsi 2nd i ,City State Total Project Cost· Number ol Signals 

Retimed 
~. 

IA.RGECmES 

HOUSI'ON 

CAVALCADE 34,664.00 11,254.00 45,918.00 13 
.... ;:··· 

WEST ELGIN 39,200.00 12,870.00 52,070.00 16 

EAST ELGLILN 28,776.00 9,510.00 38,286.00 7 ,, 
GRIGGS LONG/PARK PLACE 35,771.00 11,705.00 47,476.00 13 

HARRISBURG 28,305.00 9,313.00 37,618~00 12 

NOR1H JENSON 15,238.00 5,200.00 20,4~.00 8 

LONGPOINr 18,841.00 6,380.00 25,221.00 14 ,, 
SOU1H BRAESWOOD 14,933.00 4,978.00 19,911.00 13 

QUITMAN 12,376.00 4,136.00 16,512.000 9 

SfELLALINK 20,414.00 6,819.00 27,233.00 7 

TELEPHONE 17,318.00 5,654.00 22,972.00 6 

HOUSI'ON TOTALS 506,180.00 324,605.00 365,968.00 1,196,753.00 288. 

DALLAS 

VARIOUS SIGNAL SYSTEMS 

OUI'SIDE 1HE CENTRAL 

BUSINESS DISfRICf 

(1 LARGE PROJECf SUBMITTED) 450,000.00 3,528,515.00 3,978,515.00 452 

SIGNAL SYSfEMS: · 

FERGUSON , 16 
·~ 
~ 
~ 



TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 

~ 
~ s 

•Funding Cyc:le (I'LS) Funds l..«al Matc:h ~ 
b:l 

City /Projed 1st 2nd City State Total Projed Cost Number or Signals 
Retimed 

BUCKNER 39 

SCYENE 4 

EASf GRAND/HASKELL 18 

COLUMBIA/MAIN 21 

BUSSYSfEM 47 

KINGSLEY /PIANO 9 

ABRAMS/SKILLMAN/GREENVILLE 53 

MONI'FORT 8 

LOWER N DALLAS GRID 28 

MARSH 6 

WALNUT HILL/HARRY HINES/ROYAL 27 

OAKI..AND 29 

COLE/MCKINNEY 17 

SYLVAN 6 

CORINili/I.AMAR 13 

OAK CUFF AREA 49 

HAMPTON 14 

WESTMORElAND s 
WEsrDAVIS 7 

KIESf/POLK 10 

MARSALIS 4. 
·~ 
~ 
(1i 

~ 



TRAFFIC LIGHT SYNCHRONIZATION (1LS) PROGRAM OF WORK 

'' •Funding Cycle ('I1.S Funds) Local Match 

~ 
·~ 
] 
·.~ 

City /Project 1st 2nd City State Total Project Cost Number or Signals b;, 

Retimed 

LEDBEITER/IANCASI'ER 17 

ILUNOIS/KIEST 5 -
DALlAS TOTALS 450,000.00 3,528,515.00 3,978,515.00 452 

SAN ANTONIO 

WESTSIDE 163,250.72 63,369.13 226,619.&5 69 

BROADWAY 31,600.90 23,264.86 54,865.16 17 

FLORES 10,283.57 13,123.04 23,406.61 23 

SAN PEDRO 155,390.25 59,768.51 215,158.76 38 

SOUniFAST 42,591.15 17,033.37 59,624.52 55 

BlANCO 7,600.90 5,264.86 12,865.76 17 

WALZEM 2,682.67 1,858.19 4,540.86 6 

PERRIN-BEITEL 7,600.90 5,264.86 12,865.76 17 

WEST 3,576.90 2,477.58 6,054.48 8 

SAN ANTONIO TOTALS 205,135.19 219,442.77 191,424.40 616,002.36 250 

ELPASO 

MESA-RESLER 10,210.20 3,403.40 13,613.60 20 

SUNlAND PARK/SHADOW MT 4, 594.59 1,531.53 6,126.12 9 

COTION 4,594.59 1,531.53 6,126.12 9 

PIEDRAS-RAYNOR 6,636.63 2,212.21 8,848.84 13 

CO PIA-PERSHING 6,126.12 2,042.04 8,168.16 12. 

FAST MONTANA 4,003.80 1,334.60 5,338.40 s 
WEST MONTANA 14,804.79 '4,934.93 19,739.72 29 I~ 

~ 

b;, 
I 
0\ 



TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 

•Funding Cycle (TLS) Funds) Local Malch 

~ 
'"6 s 
~ 

City/Project lsi 2nd City Stale Total Project Cosl Number of Signals ttl 
Rellmed 

DYER 4,084.79 1,361.36 5,445.44 8 

FRED WILSON/AIRPORT 6,636.63 2,212.21 ·8,848.84 13 

AIRWAY 3,063.06 1,021.02 4;084.08 6 

HAWKINS/VISCOUNT 6,636.63 2,212.21 8,848.84 13 

MCRAE 4,084.08 1,361.36 5,445.44 8 

GATEWAY NORni AND SOUni 5,105.10 1,701.70 6,806.80 10 

DONIPHAN 3,063.06 1,021.02 4,084.08 6 

ALABAMA 3,573.57 1,191.19 4,764.76 7 

NORniDYER 5,615.61 1,871.87 7,487.48 11 

MCCOMBS 3,063.06 1,021.02 4,084.08 6 

YARBROUGH 3,063.06 1,021.02 4,084.08 6 

LEE TREVINO 5,105.10 ·1,701.70 6,806.80 10 

GEORGE DIETER 2,SS2.5S 850 3,403.40 s 
AlAMEDA 9,699.69 3,233.23 12,932.92 19 

EL PASO TOTALS 80,580.30 35,735.70 38,m.oo 155,088.00 225 

AUSTIN 

CENTRAL/LAMAR/UT AREA 54,324.00 18,108.00 72,432.00 62 

S LAMAR/AUDITORIUM AREA 56,646.00 18,882.00 75,528.00 59 

N LAMAR/RUNDBERG/RUILAND 43,835.25 14,611.75 58,447.00 18 

BURNET/BRAKER/KRAMER 22,959.00 7,653.00 30,612.00 11 

NORniLAMAR 12,891.00 4,297.00 17,188.00 9 

BURNET/ANDERSON 19,344.75 11,417.25 30,7562.00 23 I~ 
~ 
tp 
'I 



TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 

•Funding Cyrle (TLS) Funds) Local Match 
loll' 

~ 
"G s 
~ 

City /Project 1st 2nd City State Total Project Cost , Number of Signals 
' 

,, 
Retlmed 

b:s 

CBD 62,231.25 20,743.75 82,975.00 ' • ' 84 

CAMERON 39,824.25 13,274.75 53,099.00 10 

AUSl'IN TOTALS 210,000.00 102,055.50 108,987.50 421,043.00 
c' 

276 

FORT WORTH 
n, 
·-·,; 

FAST lANCASTER 51,700.35 17,202.36 68,902.71 8 

CAMP BOWIE 39,889.15 13,305.56 53,194.71 6' J·, 
,,. ' .... 

28111 49,434.25 16,544.45 65,978.70 8' 

NORTIIMAIN 48,948.06 16,314,84 65,262.90 11 

FORT WORTH TOTALS 189,971.81 63,367.21 253,339.02 33 ' 

CORPUS CHRIS11 

STAPLES 120,000.00 121,448.00 241.448.00 18 

ARUNGI'ON 

COLLINS 31,227.00 10,534.00 41,811.00 23 

lAMAR 15,476.00 5,162.00' 20,638.00' 11 

FIELDER 16,876.00 5,662.00 22,538.00 12 

DMSION 18,876.00 6,101.00 24,378.00 14 

COOPER 15,476.00 5,162.00' 20,638.00 12 

RANDOL MILL 2,800.00 960.00 3,760.00 5 

MA1LOCK 7,077.00 2,384.00' 9,461.00 5 

PARK. ROW 2,741.00 6,720.00 9,461.00 5 

DOWNTOWN 15,784.00 5,273.00 21,057.00 
., '· 12 

LITILE/GREEN OAKS 14,154.00 4,724.00 18,878.00 10 l':"cs 
~ 
b:s 
do 



TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 

~ 
~ 

•Funding Cycle (TLS Funds) Local Matc:h 
s 
~ 

City/Project 1st 2nd City State Total Project Cost Number or Signals b::l 
Retimed i' 

--------

Bowden/Pioneer/Park Row 28,076.00 9,350.00 . 37,426.00 13 

ARLINGTON TOTALS 110,000.00 58,014.00 62,032.00 230,046.00 122 

lARGE COY TOTALS 1,871,867.30 739,852.97 4,480,514.11 7,092,234.38 1664 

MEDIUMCmES 

AMARILLO 

CENTRAL BUSINESS Disr 95,000.00 34,836.00 129,836.00 .. 84 

BEAUMONT 

COLLEGE SYSI'EM, ETC 65,000.00 39,400.00 104,400.00 30 

BROWNSVILLE 

CENTRAL 26,480.61 8,826.87 35,307.48 5 

INTERNATIONAL 31,661.54 10,553.85 42,21539 10 

BOCACHICA 34,922.26 11,640.75 46,563.01 12 

PALM 30,050.73 10,016.91 40,067.64 8 

BROWNSVILLE TOTALS 123,115.14 41,038.38 164,153.52 35 

DENTON 

BELL 37,470.54 12,490.18 49,960.72 9 

GALVESTON 

PORT INDUSfRIAL, ETC 93,750.00 31,250.00 125,000.00 45 

GARlAND 

SOUTIISUBNE1WORK 32,100.00 610,700.00 642,800.00 29 

NORTII SYSTEM 39,300.00 813,110.00 852,410.00 .· ,40 ,·:· ., 

CENTRAL SYSTEM 48,525.00 816,175.00 864.700.00 43 ;;p 
~ 

GARlAND TOTALS 119,925.00 2,239,985.00 2,359,910.00 112 b::l • '0 



TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 
' 

•Funding Cycle (TLS Funds) .,. Local Match 

City/Project 1st 2nd 
; . , City State 

GRAND PRAIRIE 

JEFFERSON/MAIN 81,600.00 109,276.76 

SH303 52,500.00 43,127.76 

GRFAT SOurnwEST 52,500.00 43,127.76 

GRAND PRAIRIE TOTALS 186,600.00 195,532.28 

HARLILNGEN 

COMMERCE 15,476.16 5,158.71 

LOOP448 6,000.00 2,64.63 

FIRST 5,140.00 1,679.51 

HARLINGEN TOTALS 26,616.16 9,002.85 

LONGVIEW 

JUDSON 22,020.15 7,340.05 

HIGH 60,962.80 20,320.93 

MOBERLY 35,986.13 11,995.37 

LONGVIEW TOTALS 118,969.08 39,656.35 

LUBBOCK 

SOUnl LOOP 289, IITC 65,000.00 69,741.00 

MCALLEN 

US83 82,500.00 27,500.00 

MIDlAND 

. BIG SPRING/GARFIELD 74,104.54 24,701.51 

MIDKIFF/ANDREWS 93,724.54 31,241.51 

. ··-· ··~• ,.,_w.,_...., __ _..,,,,,., .. ,.f,,, 

., ·~· ,; 

Total Project .Cost Number or Signals 
Retimed 

190,876.76 14 

95,627.76 7 

95,627.76 7 

382,132.28 28 

20,634.87 7 

8,164.63 5 

35,619.01 4 

35,619.01 16 

29,360.20 4 

81,283.73 13 

47,981.50 7 

158,625.43 24 

. 134,741.00 13 

110,000.00 15 

98,806.05 12 

223,772.10 16 

~ 
~· ::: 
~ 
b:l 

,~ 
~ 
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TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK ·~ 
'"6 s 

•Funding Cyde (TLS Funds) Local Match ~ 
~ 

City /Project lsi 2nd City Slate Total Projed Cost Number or Signals 
Relimed 

-·· -·- --· - -- . --··-- --- -- - ---

MIDlAND TOTALS 167,829.08 55,943.02 m,m.1o 28 

ODESSA 

CENTRAL BUSINESS DISfRICf 44,270.99 14,756.83 59,027.82 39 

PASADENA 

RICKEY, ETC 5,350.00 8,739.20 14,089.20 14 

PORT ARTHUR 

MEMORIAL/GULFWAY 78,833.33 26,277.78 105,111.11 23 

SAN ANGELO 

BRYANf 87,120.64 105,187.76 192,308.40 17 

CENTRAL BUSINESS DISfRICf 105,000.00 115,259.80 220,259.80 26 

SAN ANGELO TOTALS 192,120.64 220,447.56 412,568.20 43 

VICTORIA 

NAVARRO 65,331.27 21,915.50 87.246.77 9 

RIO GRANDE/HOUSfON 51,719.92 17,239.97 68,959.89 7 

VICTORIA TOTALS 117,051.19 39,155.47 156,206.66 16 

WACO 

17IH/18TII 27,750.00 9,250.00 37,000.00 23 

WACO DRIVE 34,L887.00 11,629.00 46,516.00 17 

2511-l/26111 31,125.00 10,375.00 41,500.00 7 

WACO TOTALS 93,762.00 31,254.00 125,016.00 . 47 

MEDIUM CI1Y TOTALS 333,375.07 1,375,788.08 3,137,005.90 4,850,169.05 621 I~ 
~ 
~ 
1-..o 
1-..o 



TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 

•Funding Cyde (TLS) Funds) Local Match 

Clly /Projecl lsi 2nd City I Stale 

SMALLCmES 

ADDISON 

ENTIRE SIGNAL SYSTEM 61,206.20 20,400.00 

BROWNWOOD 
,. 

CENTRAL BUSINESS DIST 33,496.00 ... . 6,556.00 4,609.00 
L 111' \ 

CORSICANA 

CENTRAL BUSINESS DIST 45,578.08 ' 15,1912.70 

DELRIO 

US90 27,007.71 9,002.57 

DESOTO 
,;' 

HAMPTON 40,710.00 13,570.00 

DUNCANVILLE 

SANTA FE 17,114.28 5,704.76 

EULESS 

MAIN 22,160.00 4,620.00 2,770.00 

HIGHlAND PARK 

MOCKINGBIRD/PRESTON 42,225.00 '14,075.00 

Total Project Cost 

81,606.20 

44,661.00 . 

60,770.78 

;; 

36,010.28 

54,280.00 

22,819.04 

29,550.00 

56,300.00 

.. 

Number ol Signals 
Relimed 

22 

. 9 

14 

7 

6 

7 

8 

14 

:A. 
'I~ !~ ;:s 

~ 
b:l 

;;p 
~ 
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TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 

•Funding Cycle (TI..S Funds) ·' Local Match 

City /Project 1st 2nd City State 
I •• ~ • 

HURST 

HURST BLVD 35,127.80 11,715.00 

PIPELINE 19,440.00 6,480.13 

HURST TOTALS 54,,567.80 6,480.13 11,715.00 

lAKE WORTH 

SH 199 17,198.00 5,732.00 

MARBLE FALLS 

US281, ETC 26,460.00 1,000.00 13,149.24 

MINERAL WELLS 

CENTRAL BUSINESS DISf 35,247.00 11,029.00 

ORANGE 

GREEN 64,989.00 16,247.00 

ROUND ROCK 

US79 8,632.00 709.66 2,595.00 

RM620 8,632.00 809.66 3,741.78 

ROUND ROCK TOTALS 17,164.00 1,519.32 6,336.78 

SAN MARCOS 

CENTRAL BUSINESS DISfRICf 30,240.00 1,521.71 16,960.68 

Total Project Cost . 

46,842.80 

25,920.13 

72,762.93 

22,930.00 

40,609.24 

46,276.00 

81,236.00 

11,936.66 

13,183.44 

25,120.10 

48,960.68 

Number of Signals 
Retimed ~ ·· "' 

7 

5 

12 

4 

7 

8 

9 

5 

5 

10 

24 

~ 
] 
~ 
b:l 
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TRAFFIC LIGHT SYNCHRONIZATION (TLS) PROGRAM OF WORK 

•Funding Cytle (TLS Funds) Local Match 

City /Projed lsi 2nd Clly SCale 

TAYLOR 

SH95, ErC 34,020.00 44,013.94 

TEMPLE 

AVENUEM 5,782.72 1,928.40 

31Sf 6,654.37 2,219.45 

1Sf/3RD 12,700.80 4,234.94 

57Ill 10,284.88 3,429.44 

AVENUEH 5,625.24 1,876.54 

CENfRAL 15,942.37 5,315.45 

TEMPLE TOTALS 56,990.38 19,004.22 

TEXARKANA 

US82 27,500.00 9,276.00 

UNIVERSnY PARK 

PREsrON 31,760.00 10,587.00 

HILLCREsr 31,760.00 10,587.00 

UNIVERSnY PARK TOTALS 63,520.00 21,174.00 

WEsr lAKE HILLS 

BEE CAVES z·oo 9,919.14 

SMALL CmES TOTALS .17 441,203.28 156,340.84 135,237.35 

GRAND TOTALS 2,.504,432.54 2,556,844.33 7' 773,860.85 135,237.35 

•Cities which have projects funded during the first cycle will have granc agreements tendered to them in December 1989. 
Cities which have projects funded during the second cycle will have grant agreements tendered to them in July 1990. 

The loCal amounl ofTLS funds lhal wiD be obligated Co cllles during both funding cycles Is $5,061,276.87. 

Tolal Projed Cosl 

78,033.94 

7,711.12 

8,873.82 

16,935.74 

13,714.32 

7,501.78 

21,257.82 

15,994.60 

36,776.00 

42,347.00 

42,347.00 

84,694.00 

28,819.14 

1,027,971.64 

12,970,375.07 

Number of Signals 
Relimed 

9 

4 

9 

11 

5 

4 

16 

49 

10 

10 

10 

20 

6 

255 

2540 

~ 
~ 
"~ 

b:l 

~ 
~ 
b:l 
I 
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Table C-1. Annual Benefits when Optimizing Uncoordinated Arterial with Existing Equipment. 

No•ber of 

Cllleo Projeelo loleneellooo Slopo Perceol DelaJ (hn) Perce a I F•el Cono. (gal) .Perceol B/C Rallo( a) 

LaraeCIIIeo 

Arlington Park Row Drlw 6 2,965,800 12 (3,900) (3) 22,500 I 5 2.64 

Randol Mill Road 6 (2,629,500) (4) 206,400 15 179,100 10 586.47 
I I 

Medhl• Cllleo 

Beaumont College Strcct 7 2,216,S50 11 134,n5 33 18~090 ' 3 N/A 

Dowlen Road 6 2,155,SOO : 12 7,875 3 26,S05 .5 N/A 

Highland Awnue 4 707,400 11 (76S) (4) 4,770 4 N/A 

Luc:u Street 5 (88,200) (1) 9,945 6 3,240 :J N/A 

MajorDrlw 6 1,S29,100 10 15,840 11 23,355 6 N/A 

Wuhlngton Boulevard 5 567,300 11 115,90~ 72 9,990 5 N/A 

Orand Prairie Great Southwest Parkway 7 2,469,600 8 99,000 15 85,800 :6 9.29 

SH303 7 11,868,000 29 2,226,000 76 482,400 .~1 193.26 

Harllngcn Loop448 •s 1,741,200 10 37,680 27 240 :.o 77.7 ,, 
Longview HlghStrcct "11 2,922,000 10 SOS20 2S 87,960 12 7.32 

Total 1S 27,024,750 10 2,9S9,27S 24 943,950 8 '2.610586 

'' 

:I~ ·~ 
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Table C-2. Annual Change in MOEs when Optimizing Uncoordinated Arterial with Existing Equipment. 

N••ber of Ovcnll Slops o .... nn Delar <•n> Q...,rall F11el CoaaaiDptioa (&al.) 

Ciliea Pro jed a lnleraeoliono Before Afler Before Afler Before After B/C Ralio(a) 

Lai'Je Ciliea 

Arlington Park Row Drive 6 24.343,500 21.371,700 153,600 157,500 496,200 473,700 2.64 

Randol Mill Road 6 67,657;1.00 70;1.86,700 1.375,950 1,169,550 1,869,150 1,690,050 586.47 

MediuM Citlea 

Beaumont College Street 7 20,697,600 18,481,050 412,830 218,055 570,600 552,510 N/A 

Dowlen Road 6 23,139,000 20.383,500 236,655 228,780 580,005 553,500 N/A 

Highland Avenue 4 6,169,500 5,462,100 20,925 21,690 121,725 116,955 N/A 

Lucas Street 5 10,436,400 10,524,600 154,170 144;1.25 277;1.90 274,050 N/A 

Major Drive 6 15,468.300 13,939;1.00 141,975 126,135 378,765 355,410 N/A 

Washington Boulevard 5 4,999,800 4,432,500 244.395 68,490 208,845 198,855 N/A 

Grand Prairie Great Southwest Parkway 7 29.362,800 26,893,200 643,200 544;1.00 1,420,800 1,335,000 9.29 

SH303 7 40,520,400 28,652,400 2,946,600 720,600 1,542,000 1,059,600 193.26 

Harlingen Loop448 5 17,533.200 15,792,000 139,140 101,460 447;1.40 447,000 77.7 

Longview HighStreci 11 29,605.200 26,683;1.00 ·203;1.20 152,700 751,560 669,600 "7.32 

Tolal 15 289,932,900 262,908,150 6,672,660 3,713,385 8,670,180 7,726;1.30 261o586 

~ 
"(5 

I~ 
~ 
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Table C-3. Annual Benefits when Optimizing Uncoordinated Network with Existing Equipment. 

Number of 

Cilleo Projo~h laleneello•• Slop1 Pel'Hnl Delay(.n) Pe...,enl Fael Cono, (t•l) Pel'H•l B/C Rallo(o) 

L.rae Cilleo 

Dallas S9 - Montfort 7 8,781.000 13.7 95,061 13.0 141,171 9.1 244.20 

S17- OakCUff (leffenon) 49 894,900 3.1 21,663 12.0 9,195 1.4 2.95 

San Antonio San Pedro 38 11,856,900 10.3 118,800 15.6 184,500 5.8 7.37 

Media• Cltleo 

Galveston Galveston System 30 2JJ77).00 3.9 50.910 14.9 46,800 5.5 3.22 

Garland North Area System 43 63,506,100 18.7 235,500 7.6 554,100 7.8 3.47 

South Subnetwork System 34 2,806,500 2.7 713.325 40.3 979,500 19.7 8.23 

Waco S. 17th/S. 18th Streets 23 2,732,400 8.5 46,515 17.7 43,950 5.1 21.73 

Small Cilleo 

Euless Main Street 6 2,368,800 12.7 130,740 50.9 330,765 37.5 58.61 

Tot• I 2.10 95,023,800 8 1,412,580 18 2,290,581 8 2.95 to 244.2 

I~ 
"6 s ,, ~ 

.n 
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Table C-4. Annual Change in MOEs when Optimizing Uncoordinated Network with Existing Equipment. 

Number of OvenJISiope Ovenll Del•7 (bn) Ovenll Fuel Co•aumpllou (aal.) 

Cillea Projoch lnleraedlona Before After Before After Before After B/C Rallo(e) 

Larae Cillea 

Dalla• S9 - Mont£ort 7 64,()04,250 55,223,250 730,272 635,205 1,S50,47S 1,409,304 244.20 

S17- Oakcurr (Jerrerson) 49 28,806,600 27,911,700 181,224 1S9,S61 641,154 631,959 2.95 

SanAnlonlo San Pedro 38 114,656,700 102,799,800 760,800 642,000 3,200,100 3,015,600 7.37 

Media• Clllee 

Oalveslon Oalveaton System 30 53,673,000 51,595,800 341,100 290,190 850,800 804.000 3.22 

Garland North Area System 43 338,927,400 275,421.300 3,095,100 2,859,600 7,145,700 6,591.000· 3.47 . 

South Subnetwork System 34 103,342,800 100,536,300 1,768,605 1,055,280 4,982,700 4,003,200 8.23 

Waco S.l71h/S. 18th Streets 23 32,152,200 29,419,800 263,32S 216,750 m.22S 733,275 21.73 
', 'I ~ ;, 

s .. ucillc• 

Euless Main Street 6 1S,71S,200 16,346,400 256,665 12S,92S 880,995 550,230 58.61 

Total 230 754,278,150 6S9 ,254,350 7,397,091 5,984,511 20,029,149 17,738,568 2.95 1o 244.2 

I~ s 
I~ 

~ 
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Table C-5. Annual Benefits when Optimizing Uncoordinated Arterial with New Equipment. 

Number or 

Cit leo Projedo lnleroeollono Slopo Pereeat Dela7(•n) Pereeal Fael Coao. (gal) Pereeal 

Larae Clllea 

Dallas SIS-Sylvan 6 3,370,200 18.8 13,089 14.0 SS,671 17.0 

S22- Marsalis 4 4,572,900 34.8 S,6SS 13.0 14,226 6.1 

Fort Worth 28th 8 8,349,600 21.8 S0,400 22.9 241,9S6 36.3 

Camp Bowie 6 1,444,500 7.0 3,SJO 3.2 162,390 39.9 

Mcdill• Cltlea 

Brownsville Central Boulevard s 2,304,000 11.6 20,280 11.2 2S,860 4.9 

Palm Boulevard 8 3,411,600 16.9 9,420 6.9 13,920 4.6 

Longview Judson Road 4 J,Q70,400 4.7 44,S80 262 (32,400) (S.6) 

Mobbcrly Avenue 6 1,742,400 16.0 13,140 17.1 (18,600) (29.6) 

Midland Big Spring Sl/ Garnetd St 10 7,278,300 10.3 194,02S 2S.S 242,739 11.1 

Midkiff Rd/ Andrews Hwy 6 38,523,000 17.S 1,2JS,897 40.S 1,76S,071 29.1 

San Angelo Bryant Boulevard 17 6,714,300 9.8 2J,JS3 3.9 77,733 3.9 

VIctoria Rio Grande Street 7 2,838,600 6.6 40,800 10.8 17,220 J.S 

Small Cltlea 

Duncanville Santa Fe 7 173,700 3.S (J,S78) -3.6 (384) (0.4) 

Orange Green Avenue (BU 90Y) 9 20,170,SOO 71.S 913,320 96.0 3SS,998 64.9 

Total 103 101,964,000 18 2,543,691 21 2,861,400 14 

B/C Rallo(•) 

79.92 

18.38 

17.94 

S.43 

6.S2 

2.49 

13.& 

1.SJ 

33.31 

162.06 

1.61 

7.04 

2.06 

313.72 

2.0610 313.70 

I~ l 
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Cit leo 

LaraeCillea 

Dallas 

Fort Worth 

Medium Cities 

Brownsville 

Longview 

Midland 

San Angelo 

Victoria 

Small CICiea 

Duncanville 

Orange 

Total 

Table C-6. Annual Change in MOEs when Optimizing Uncoordinated Arterial with New Equipment. 

Number of OveniiSiopa 

Projoelo lnleneelioao Before Afler 

S15 -S7Ivan 6 17,886,600 14,516,400 

S22 ·Marsalis 4 13,121,700 8,548,800 

28th 8 38,284,800 . 29,935,200 

Camp Bowie 6 20,657,100 . 19,212,600 

Central Boulevard 5 19,923,600 17,619,600 

Palm Boulevard 8 20,137,200 16,725,600 

Judson Road 4 22,669,800 21,599,400 

Mobberly Avenue 6 10,903,200 9,160,800 

Big Spring St/ Garfield St 10 70,613,700 63,335,400 

Midkl(( Rd/ AndrewsiiW)' 6 220,035,600 181.S12,600 

Bryant Boulevard 17 68,792,100 . 62,077,800 

Rio Grande Street 7 42,939,000 40,100,400 

Santa Fe 7 5,020,SOO 4,846,800 

Green Avenue (BU 90Y) 9 28,223,100 8,052,600 

103 599,208,000 497,244.000 

O•erall Dela7 (hn) 

Before Arter 

93,333 80,244 

43,341 37,686 

220,095 169,695 

109,48S 105,915 

181,080 160,800 

137,340 127,920 

169,860 12S,280 

76,980 63,840 

760,42S 566,400 

3,001,200 1,78S,303 

539,661 51S,S14 

377,280 336,480 

44,328 45,906 

951,330 38,010 

6,705,744 4,162,053 

Ovenll Fuel Couaumpllou (&al.) 

Before 

327,726 

231,831 

666,300 

407,334 

523,860 

299,400 

577,620 

26S,440 

2,180,748 

6,067,SOO 

1,997,949 

1,153,800 

109,389 

S48,613 

15,357,S10 

Afler 

212,0S5 

217,605 

". -424~44 

244,944 

498,~ 

28S.~80 

610,020 

344,o40 
•:' d 

1,938,009 

4,302,429 

1,920,216, 

1,136,580 
. '' 

1oo,m 

192,615 

12,496,110 

•r·i ,. 

B/C Rallo(o) 

79.92 

''18.38 

17.94 

5.43 

6.S2 

2.49 

13.8, 

1.S~ ' 

33.31 .. ' ~ 

162.06 

1.61 .. 

7.04 

2.06 

313.72 

1.61 to 313.72 

~ ' . 

'-~, 
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Table C-7. 

Clllea Proj«la 

IAraeCillea 

Dallas S21 • Klesi/Polk 

SanAnlonlo Perrln-Bcllcl 

Medium Clllea 

Amarillo Ccnlral Business District 

Dcnlon Bell 

Garland Ccnlral Area System 

Lubbock Central Business District 

Waco N. 2Stb/N.26th Streets 

Waco Drive 

Sm•ll Clllea 

Addison Addison System 

Brownwood Brownwood CBD 

Corsicana Corsicana CBD 

DcSolo Hampton 

Marble Falls US281 

Mineral Wells Central Business Dlslrlct 

San Marcos Ccnlral Business District 

Taylor SH95Systcm 

University Par Hillcrest Road System 

Preston Road System 

West Lake Hill RM 2244 

Tot•l 

Annual Benefits when Optimizing Uncoordinated Network with New Equipment. 

Number of 

l·nleraullona Slops Pel"ft•l Dcl•y(lan) Pel"ftnl Fuel Cona. (&•I) Pel"ft•l B/C Rallo(a) 

10 15.815,100 28.9 34,500 14.5 153,009 18.3 55.01 

17 37,662,600 39.9 82,800 16.2 535,200 20.1 186.49 

86 4,632,900 2.8 45,039 5.1 17,064 1.0 2.8 

7 17,574,600 37.2 185,040 50.2 243,480 26.9 40.95 

45 10,762,500 9.6 112,956 11.9 946,317 28.6 4.92 

10 (12,372,300) (16.5) 109,560 18.1 (1,068,330) (57.2)- ·,. , , .N/A. 

7 2,609,700 24.8 11,025 15.8 24,000 . 13~ ' 4.21' 

17 5,011,200 '" 5.9 95,535 19.3 90,900 4.6 24.59 

22 13,667,100 11.0 1,571,727 53.4 478,233 12.S 192.83 

5 2,087,100 12.7 7P26 7.7 26,376 9.S 3.19 

14 9,600 0.2 828 2.3 (73S) (0.9) 0.13 
' ' . 

7 - . 6,098,100 18.6 78,426 31.2 117,300 13.7 11.53 
,11.';.• 

7 8,856,600 28.7 42,000 26.S 116,289 23.0 21.97 
.·j 

8 1,623,000 . '''11.7 16,698 18.3 19,458 ,,y 5.91 
•. 

24 8,568,600 . 9.4 1,045,500 41.9 324,000 12.1 261.45 
'' - ~ ~ 

9 3,284,100 11.4 1,455 1.2 2S,S39 . 5.8 .1.41 
< 

., ~ 

10 . : 9,922,200 1 . 17.9 
~~~ 

18,600 6.3 (48,600) (1.3) 9.22 

10 5,395,200 2.8 (7,SOO) (0.1) 2S,SOO o.s 0.61 .·; .... _~., 
6 13,165,500 52.6 5,400 1.1 271,050 39.9 31.8 

321 154,434.000 . 11.2 3,456,615 16.3 2,302,050 8.8 0.13 to 261 

I~ 
"6 r :~ 
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Table C-8. Annual Change in MOEs when Optimizing Uncoordinated Network with New Equipment. 

Number of Ooenoll Slops O•enll Delay (hra) Ooenll Fuel Couau•pllou (&al.) 

Cltieo Projuh lateroeetlono Before After Before Afler Before After 8/C llotlo(a) 

La rae Citieo 

Dallas S21 - Klesi/Polk 10 54.926,100 39,050,400 237,300 202,800 834,381 681.Jn 55.01 

San Antonio Perrin-Bel lei 17 94,432,200 56,769,600 510,900 428,100 2,658,000 2,122,800 186.49 

Medi••CIIIeo 

Amarillo Central Buslneu District 86 164,040,900 159,408,000 890,664 845,62S 1,690,830 1,673,766 2.8 

Denton Bell 7 47,306,400 29,731,800 368,400 183,360 905,()40 '661,S60 40.95 

Garland Central Area System 45 111,785,700 101,()23,200 950,733 837,777 3,308,400 2,362,083 4.92 

Lubbock Central Buslneu District 10 74,838,000 87,210,300 606,330 496,770 1,868,970 2,937,300 N/A 

Waco N. 2Sth/N.26th Streets 7 10.S23,400 7,913,700 69,615 58,6SO 180,450 156,450 4.21 

Waco Drive 17 84,223,800 79,212,600 493,815 398,340 1,992,150 1,901,250 24.S9 

Small Cltleo 

Addison Addison System 22 124,335,600 110,668.SOO . 2,943,021 1,371,294 3,815,484 3,337,251 192.83 
:,;· ~ 

Brownwood Brownwood CBD 5 16,443,300 14,356,200 91,371 84,345 217,749 ,2S1,373 3.19 

Corsicana Corsicana CBD 14 6,387,600 6,378,000 35,454 34,626 79,113 79,848 0.13 

DeSoto Hampton 7 32,713,800 26,615,700 2S1,62S 173,199 855,300 738,000 17.53 

Marble Palls US281 7 30,892,200 22,035,600 158,700 116,700 506,016 ' 389,787 21.97 

Mineral Wells Central Business District 8 13,930.SOO 12,307.SOO 91,074 74,376 268,473 249,015 5.91 

San Marcos Central Buslneu District 24 91,518,300 82,949,700 2,496,000 1,4SO.SOO 2,682,600 2,358,600 261.45 

Taylor SH95System 9 28,692,300 25,408,200 124,095 122,640 436,608 411,o69 1.41 

University Park Hillcrest Road System 10 S5,S01,200 45,579,000 296,700 278,100 666,900 115.SOO 9.22 

Preston Road Syslem 10 190,796,700 185,401.SOO 5,092,SOO 5,100,000 5,315,100 5,349,600 0.61 

West Lake Hilla RM 2244 6 2S,Q48,800 11,883,300 491,100 485,700 694,650 417,600 31.8 

Total 321 1,258,336,800 1,103,902,800 16,199,511 12,742,902 29,096.274 26,794,224 0.13 to261 
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Table C-9. Annual Benefits when Optimizing Partially Coordinated Arterial with Existing Equipment. 

Cllleo 

LaraeCIIIco 

Arllasloa 

Aualla 

EIPuo 

Ho1111oa 

SoaAaloalo 

S•oiiCIIIco 

Tomplo 

T•xuk•a• 

Total 

Projoclo 

Colliaa Street 

Cooper Stroot 

NonbLamor 

Alabamo 

Colloa 

Dyer 

EutMoataaa 

Oatewoy Nonb oad Soutb 

OoofJI Dieter 

McCombo 

Sualaad Pork/ Shadow ML 

Briar Foro11 

Broadway 

EutEisla 

Loa1 Poial 

NonbJoaaoa 

Qultmaa 

S. SJL Mocorio Oorcio 

Soutb Braoawood 

Soutb Durbom 

Soutb Sbopberd 

Wausb 

Wa)'lldo 

Blaaco 

Jal/3rd 

. JIIISireot 

"tbSirHt 

AwauoH 

AwaueM 

C.auai/Adoma 

HlsbwoyUS 12 

Number or 

lnlenecllont 

265 

20 

12 

17 

a 

a 

6 

5 

6 

6 

9 

12 

7 

6 

14 

a 

9 

6 

10 

4 

6 

6 

17 

II 

9 

a 
10 

Slopo 

(14,660,400) 

a,918,300 

72,013,950 

3,!151,600 

472,200 

7,400,400 

5,135,400 

(334,&00) 

(4,369.&00) 

2,494,200 

9,oJ7,400 

20,615.000 

3,924,300 

7,192,300 

Ja,428,400 

1,970,300 

1,421,100 

1,559,100 

56,936,700 

9,597,000 

3,450,900 

a..SI6,700 

1,335.000 

5,943,300 

11,912,100 

28.591,100 

1,965,150 

3,055.200 

JO,U9,350 

13,513,625 

3.&11,175 

310.&31.050 

Pfl'ftnl 

(5.4) 

9.7 

30.4 

20.7 

1.3 

22.3 
~ ,' 

12.3 

(2.5) 

(13.6) 

12.6 

20.5 

19.& 

13.4 

20.5 

19.6 

21.4 

8.6 

9.2 I 

34.4 

29.5 

10.3 

21.9 

5.5 

11.5 

21.7 

29.2 

9.1 

12.7 

JU 

Ja.7 

7.2 

6.41 

DtloyCltro) 

714,450 

67,500 

672.240 

26.280 

7,140 

92,520 

33,690 

JJ,o40 

(27.420) 

a,280 

J36,n6 

329,430 

62,160 

54,390 

152.280 

105,&10 

5,970 

11,460 

1,608,&10 

450,240 

21,67a 

170,700 

10,020 

73,500 

36,645 

563,940 

(67,560) 

4,530 

11,94.5 

276,399 

26,916 

5,121,159 

Pereenl 

10.2 

a.o 
14.3 

29.4 

3.4 

36.7 

12.1 

14.5 

(16.0) 

12.2 

30.4 

23..S 

22.0 

28.3 

26.2 

34.9 

1.9 

10.2 

59.4 

1!6.5 

5.2 

61.0 

6.7 

22.3 

12.7 

53.0 

(93.9) 

3.3 

40.2 

42.7 

6.3 

a.n 

...... 
Cona.(lol) 

627,150 

136,500 

998,088 

12,636 

1,721 

221,580 

271,&38 

3,696 

(13,&96) 

1,166 

131,416 

74,529 

15,942 

23,111 

. 41,093 

44,430 

4,014 

10,449 

239,547 

130,oa6 

21,671 

76,211 

3,131 

102,300 

11.951 

142,659 

2,417 

7,608 

41.1n 

310,467 

11.507. 

3,741.503 

Pfl'ftnl 

6.8 

5.8 

20.0 

2.o 

0.4 

Ja.a 

13.& 

0.9 

(0.9) 

1.3 

11.4 

3.4 

3.6 

5.1 

2.2 

4..S 

1.2 

2.5 

7.1 

22.7 

5.2 

16.7 

o..s 

7.7 

0.7 

6..S 

0.4 

1.G 

3.9 

11.7 

1.6 

2.&4 

B/C Rollo(o) 

180.96 

45.42 

676.97 

69,09 

U.5a· 

'21!6.65 

aa.oa 

23.21 

-a3.6a 

31.51, 

91.44 

628.16 

25.01 '' 

41.26 
j'' d 

216.&1 

203.67 

14.23 

U.91 

2144.72 

771.01 

U5.20 

207.o4 

16.74 

90.&1 

45.97. 

2660.19 

·54.o6 

17.33 

191.95 

314.61 

1.92 

'•''! 

: ~· 
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Table C-10. Annual Change in MOEs when Optimizing Partially Coordinated Arterial with Existing Equipment. 

em •• 

LoraoCIIIu 

Arliaaeoa 

AUida 

EIPuo 

HoUJIOI 

SoaAaiOalo 

S•ollCIIIu 

Tempa. 

Tenrbao 

Telel 

ProJect• 

CoJIIDISIIHI 

CooperSIIHI 

Nonbl.omar 

Alabama 

CoiiOI 

Dyer 

Ea•&Moataaa 

Gale~JNon•oadSou~ 

Geora• Dieler 

McCom._ 

Sualaad Park/ Shadow ML 

BrlarPoroal 

Broad war 

EutElala 

LoaaPolat 

NonbJe010a 

Quhmaa 

S. SsL Macarlo Garcia 

Sou .. Braeawood 

Sou .. Durham 

Sou .. Sbapberd 

Wauab 

WaJtlde 

Blaaco 

111/Jrd 

3biSI ... I 

57~ Stroot 

AveauoH 

AveaueM 

C.allai/Adan 

Hla•••rUS&2 

N-bor or 

lnlu~tellont 

20 

12 

17 

a 

a 

6 

6 

6 

9 

12 

7 

6 

14 

a 

9 

6 

10 

4 

5 

6 

6 

17 

II 

9 

4 

4 

a 

10 

263 

Before 

269.022.600 

92.658,000 

236.659,125 

17,226,000 

37,168,800 

33,124,200 

41,699,400 

13,473,000 

32,216,400 

19,115.600 

44,0&3,200 

104,669,700 

29,323,500 

35,127,000 

94,061,100 

41,933,400 

16,567,800 

16,976,100 

163,647,700 

32,563,200 

33,429,300 ' 

29,501,400 

24,388,200 

51,488,400 

55,013,400 

97.&60.000 

21,505,950 

24,021,500 

21,601,300 

72,732,900 

54,096,300 

1,166.668,475 

OYOniiSiopt 

ACior 

213.613,000 

&3.669,700 

164.645,175 

. "'" 13.667,400 

36,696.600 

' ~ ~ 

25,723,800 

36,564,000 

13,107,800 

36,5&6,200 

17,321,400 

35,()65,800 

&3,914,700 

25,399,200 

27,934,500 

75,632,700 

32,963,100 

15,146,700 

15,417,000 

10&,711.000 

22,966,200 

. 29,97&,400 

20,914,700 

23,1)53,200 

45,545,100 

43,101,300 

69,261,900 

19,540,200 

20,973,300 

1&.441,950 

59,149,275 

50,215,125 

1,555,137,425 

":! 

OY<nll Dol•1 (hro) 

a. ron 

7.014,750 

142,400 

4,699,963 

89,460 
'•.: 

20&.440 

252,000 

278,8&0 

76,260 

171,720 

67,980 

449,&01 

1,403,250 

212.690 

'192,180 

582,210 

303,G60 

15,690 

112,200 

2,710,620 

520,3&0 

420,000 

279,110 

149,190 

330,300 

217,910 

1,()63,190 

71,915 

136,800 

203,670 

647,139 
.; ; ) ~ .1~ 

429,660 

24.354,387 

'·i 

Anor 

6,300,300 

774,900 

4,027,725 

63,,180 

201,300 

159,480 

245,190 

63,220 

199,140 

59,700 

313,032 

' 1,073,120 

220,530 

137,790 

429,930 

197,250 

69,720 

100,740 

1,101,110 

70,140 

391,412 

109,110 

139,170 

256,800 

251,263 

499,950 

139,545 

132,270 

121,725 

370,740 

402,744 

1&.632,621 

OY<nll Fuel Con-pllon (lol.) 

Before 

9,220,500 

2,341,200 

4,978,121 

617,580 ' 

45&.922 

1,177.o20 

2,016,354 

411.666 

1,517,496 

615,768 

1,216,134 

2,187,521 

445,590 

407,799 

2,235,114 

992,580 

33&,577 

414,021 

3,375,105 

512,265 

420,000 

457,197 

589,794 

1,326,000 

1,616,191 

2,1&4,453 

596,607 

767,G40 

1,244,G97 

1,660,451 

1.161,3011 

47,639,589 

An.r 

8,593,350 

2,204,700 

3,9&0,G40 

604,944 

457,194 

955,440 

'1,737,516 

407,970 

1,531,392 

607,602 

i,o77,64& 

2,112,999 

429.648 

314,618 . 

2,187.0Z1 

94&.150 

334,563 

403,572 

3,135,55a 

442,179 

391,412 

380,916 

5&6,656 

1,223,700 

1,674,240 

2-041,794 

594,120 

759,432 

1,195,920 

1,349,991 

1,149,101 

43,191,o&6 

BICa.llo(t) 

180.96 

45.42 

676.97 

69.09 

15.58 

216.65 

, ~ .. fl(, aa.oa 
23.21 

-13.68 

31.51 

91.44 

621.16. 

25.07 

~~~ 
216.&1 

203.67 

14.23 

15.91 

2144.72 

77a.01 

155.20 

207,04 

16.74 

90.&1 

45.97 

2660.19 

-54,06 

17.33 

198.95 

314.68: 

a.92 

-&3102660 
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Table C-11. Annual Benefits when Optimizing' Partially C9ordin~ted Network with E~sting Equipment. 
' ' ·. , : ' I ~ ' ' •· ' .• 

L.rce Cllleo l''· 

Number of Fuel 
!:'?" 

Cllleo Projtdo lnlenediono Slopo Pereul Delay (lin) Percenl Cono. (&•I) Percenl B/C Ratlo(o) 

L•rce Cit leo 
..;; 

',11 

Dallas 86- Bus System 49 6,823,650 4.2 71,439 5.8 100,854 2.5 . 42.16 

S8A-Mocklngbl 27 13,112,100 7.4 956,700 37.2 834,600 16.2 734.65 

E1 Paso Fred Wilson{ AI 12 225,000 0.3 309,078 29.6 738,144 .·20.7. 73.91 

SanAnlonlo Broadway 17 1,109,400 3.1 74,400 30.1 43,050 5.9 11.94 

Tolal 105 21.270,150 4.4 1,411,617 20.5 1,716,648 8.7 111o 734 

Table C-12. Annual Change in MOEs when Optimizing Partially Coordinated Network with Existing Equipment. 

Larce Cllieo 

Number or O..eraiiStopa Overall Delay <•n) Overall Fuel Coaoumptloa (&•1.) 

Cllieo Projtdo lnteroedloao Before After Before Afler Before Arter B/C Rallo(o) 

L.rce Citieo 

Dallas S6 -Bus System 49 162,593,100 155,769,450 1,236,438 1,164,999 4,009,320 3,908,466 42.16 

S8A - Mocklngblrd{Central/Gree 27 176,051,100 162,939,000 2,575,200 1,618,500 5,156,100 4,321,500 ' i • 734.65 

El Paso Fred Wilson/ Airport 12 80,104,800 . 79,879,800 1,045,158 736,080 3,567,156 2,829,012 73.91 

SanAnlonlo Broadway 17 35,708,400 34,599,000 247,500 173,100 731,400 688,350 11.94 

Tol•l lOS 454,457,400 433,187,250 5,104,296 3,692,679 13,463,976 11,747,328 lllo 734 

.:to, 
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Table C-13. Annual Benefits when Optimizing Partially Coordinated Arterial with New Equipment. 

Clllea 

urce Cillea 

Dallas 

Houston 

Media• Clclea 

Harlingen 

Victoria 

8••11 Cillea 

DelRio 

Tot•l 

Projec:la 

S2a- Buckner 

S19- Westmoreland 

S20- Wesc Davis 

Alabama 

Bcllfort 

Cavalcade 

Cullen 

East Blssonnct 

ElDorado 

Gessner 

Griggs Long/Park Place 

Harrisburg 

Uttle York 

MLK/ Calhoun 

North Braeawood 

North Durham 

North Shepherd 

StcllaUnk 

Telephone 

West Bissonnet 

West Elgin 

Weathelmer 

Commerce Street 
' 

Navarro Street 

US 90-A venue 

Number oC 

lnleneellona 

a 'v ID 

34 

5 

6 

(16 

I 12 

13 

9 

11 

4 

6 

11 

11 

6 

13 

6 

7 

7 

7 

6 

6 

16 

15 

7 

9 

6 

249 

Slopa 

12,930,600 

2,352,900 

322,275 

7,623,300' 

6,080,400, 

11,529,600 

830,400 

27,723,900 

4.835,700 

8,321,100 . 

7,495,500 

6,110,700 

15,772,200 

12,075,900 

7,S07.SOO 

1,091,100 

9,135,900 

9,054,300 

5.252,700 

11,220,300 

2,847,300 

13,640,100 

1,997~ 

(2,491,200) • 

11,790,000 

195,049,875 

Perecnl 

9 

17 

2 

12 

10 

22 

·c'7 

31 

26 1 

14 

17 

18 

27 

26 

13 

3 

21 

20 

19 

19 

8 

18 

7 

(4) 

23 

····15 

Del•y (hra) 

594,081· 

12,468 

5,436 

69,870 

26,310 

17,430 

(138,060) 

581,190 

47,220 

73,776 

73,830 

85,110 

372,900 

183,270 

299,910 

15,600 

184,800 

80,580 

42,240 

280,740 

26,310 

173,220 ' 

19,380 

94,500 

155,160 

3,377,271 ' ' 

Perecnl 

-~ 

n 
9 

~ 

5 

5 

~~ 

~ 

~ 

" 
n 
~ 

n 
40 

26 

" n 
~ 

20 

~ 

" 
~ 

11 

17 

37 

18 

Fuel 

Conl.(l•l) 

194,133 

24,177 

21,651 

13,515 

13,707 

24,435 

9,702 

109,170 

27,012 

32,736 

19,275 

14,415 

64,065 

51,915 

95,655 

5,106 

47,943 

29,316 

19,803 

99,738 

9,990 

32,136 

2,940 

24,420 

69,120 

1,056,135 

Pereenl 8/C IUCio(a) 

1'. ,· 

4 

7 

6 

2 

3 

7 

6 

7 

2 

5 

3 

6 

7 

4 

4 

8 

3 

2 

2 

6 

3 

106.46 

15.54 

6.44. 

15.80 

12.80 
' ·l 

15.~9 ,• 

6,97 

155.74,. 

37.12 

69.54 

60.57 

61.07 

193.82 

35.12 

145.91 

12.01 j 

130.42 

80.50 

54.71 

291.05 

16.29 

61.61 

15.61 

14.91 

(''' 

42.72 

6to 291 
:; ',JI • • ·.~} .: ; ,, 

~~ 
J~ 
s 
~ 
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~ 
~ 
~ 
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Table C-14. Annual Change in MOEs when Optimizing Partially Coordinated Arterial with New Equipment. 

Cit lea 

Larae Cit lea 

Dallas 

Houston 

Medhom Clelea 

Harlingen 

Victoria 

Small Cillea 

DelRio 

ToCal 

Pro jed a 

S2A -Buckner 

S19- Westmoreland 

S20 -West Davis 

Alabama 

Bellfort 

Cavalcade 

Cullen 

East Blssonnet 

ElDorado 

Gcuner 

Griggs Long/Park Place 

Harrisburg 

UttleYork 

MLK/ Calhoun 

North Bracswood 

North Durham 

North Shepherd 

StellaUnk 

Telephone 

West Blssonnct 

West Elgin 

Westhclmer 

Commerce Street 

Navarro Street 

US 90-Avcnuc 

Number or 

lntenecliona 

34 

5 

6 

16 

. 12 

13 

9 

11 

4 

6 

,11 

11 

6 

13 

6 

7 

7 

7 

6 

6 

16 

,15 

7 

9 

6 

249 

Otcrall Stopa 

Berore 

150,000,000 

13,454,700 

14,s27,6SO 

63J)77,700 

58,184,700 

51,368,400 

11,104.SOO 

89,623,800 

18,861,900 

59,529,000 

42,962,400 

34,742,100 

58,440J)OQ 

. 46,925,700 

58.852,800 

39,704,400 

43,495,800 

46,308,000 

28,260,900 

57,817,200 

~~~.808,500 

75,831,900 

27-\)89,400 

59,517,600 

S0.292,900 

1,233,781,9SO 

·Arter 

137J)69,400 

11,101,800 

14,205,375 

55,454,400 

52,104,300 

39,838,800 

10,274,100 

61,899,900 

14J)26,200 

51,207,900 

35,466,900 

28,631,400 

42,667,800 

34,849,800 

51,345,300 

38,613,300 

34,359,900 

37,253,700 

23J)08,200 

46,596,900 

30,961,200 

62,191,800 

25J)92,000 

62,008,800 

38,502,900 . 

1,038,732.075 

Overall Delay (hra) 

Berore 

1,529,286 

51,552 

58,137 

. 441,480 

488,820 

321,840 

82,470 

1,081,500 

145J)SO 

538,356 

... 352,980 

286,140 

1J)18JJSO 

457,200 

1,138,860 

113,130 

359,100 

. 497,340 

'214,470 

723,480 

184,290 

691,440 

" 
182,580 

550,140 

'413,910 

11,928,201 

Arter 

935,205 

45,084 

52,701 

371,610 

462,510 

304,410 

220,530 

500,310 

97,830 

464,580 

279,150 

201,030 

645,150 

273,930 

838,950 

97,530 

174,300 

416,760 

172,230 

442,740 

151,980 

518,220 

163,200 

456,240 

258,750 

8,SS0,930 

Overall Fuel ConaumpCioa (&al.) 

Berore Arter B/C Ratlo(a) 

5,342,151 

322,728 

344,460 

1,324,536 

2J)40,096 

1,340,637 

302,697 

1,573,623 

451,044 

466,626 

1,210,713 

1,145,472 

1,353,636 

1,505,445 

1.S73,S18 

670,428 

701,820 

820,818 

475,272 

1,316,544 

358,728 

1,715,526 

311,580 

1,598,940 

1,242,000 

29,509,038 

5,148J)18 

298,551 

322,809 

. 1,311,021 

2J)26,389 

1,316,202 

292,995 

1,464,453 

424J)32 

433,890 

1,191,438 

1,131,057 

1,289,571 

1,453,470 

1,477,863 

665,322 

653,877 

791,502 

455,4~9 

1,216,806 
\ 

348,738 

1,683,390 

308,640 

1,S74,S20 

1,172,880 

28,452,903 

106.46 

15.54 

.6.44 

15.80 

12.80 

15.69 
.. : I 

6.91 

155.74 

37.12 

69.54 

60.51 

61.07 

193.82 
!'i 

': 

35.12 

145.91 

12.01 

130.42 
I .~ '·' 

80.50 
,• .. 
54.71 

291.05 
) • •! ~ 

16.29 
,•\ 

61.61 

15.61 
,. ·,: 

14.91 

42.72 
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Table C-15. Annual Benefits when Optimizing Partially Coordinated Network with New Equipment. 

Number or Fuel 

Cit lea Projecla latenecllona Stopa Percent Delay (hra) Percent Coaa. (&•I) Percent B/C Rallo(a) 

LaraeCitlea 

Dallas S3 -Scyenc 4 4,3S4,200 21 3S,817 28 S2,179 11 70.S3 

SS -Columbia/Main 23 7,431,000 1S 222,S88 3S 217,191 16 71.39 

S23 - Lcdbcttcr/Marsalil 18 11,399,2SO 18 61,48S 17 106,686 s 26.30 

S24 ·Basi Illinois s 1,0SS,2SO 9 1S,741 21 20,163 8 36.70 

Total so 24,239,700 16 33S,631 26 396,219 11 261071 

Table C-16. ·Annual Change in MOEs when Optimizing Partially Coordinated Network with New Equipment. 

Number or Overall Slope Overall Dela7 (hn) Overall Fuel Couaumpllo• (&al.) 

Cit lea Projecb laleraeellona Berore Arter Berore Arter Berore Arter B/C Rallo( a) 

LaraeCI&Iea 

Dallas S3-Scyenc 4 21,024,600 16,670,400 12S,874 90,0S7 492,261 440,082 70.S3 

SS -Columbia/Main 23 48,238,SOO 40,807.SOO . 640,8S4 418,266 1,32S,223 1,108,032 71.39 

S23 -Ledbetter /Marsalis 18 62,833,800 S1,434,SSO 36S,409 303,924 1,944,162 1,837,476 26.30 

S24 - East Illinois s 11,SS1,0SO 10,S01,800 1S,D4S S9,304 268,S39 248,376 36.70 

Total so 143,6S3,9SO 119,414,2SO 1,207,182 871,SS1 4,030,18S 3,633,966 
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Table C-17. Annual Benefits when Optimizing Coordinated Arterial with Existing Equipment. 

Number or 

Cillea Pro jed• lnlenedlona Slopa Pe..,enl Delar(hn) Pe~nl Fuel Cona. (11•1) Pe~nl B/C Ratlo(a) 

La rae Citle• 

Arlington Division Street 14 70,081,500 2S 2,864,100 37 2,634,600 27 1,323.19 

Fielder Road 14 13,213,200 15 1,on,3oo 52 456,150 20 50639 

Lamar Boulevard 12 22,814,400 18 1,628,250 55 1,314,150 36 868.07) 

Matlock Road 6 20,215,500 20 2,761,200 48 ·733,200 26 . 3,(126.24 

Corpus Christl Staples Street 18 23,136,000 23 407,550 33 472,425 19 14.19 ' 

Dallas S4 • East Grand 10 2,237,700 10 121,317 54 69,600 17 213.18 

El Paso Airway 5 5,211,000 9- .... 153,960 27 407,082 31 602.52 : 

Alameda 19 8,643,000 11 74,052 16 39,870 2,\ 80.65 
" .. 

Doniphan 6 2,754,600 .. 11·- .. 33,822 22 43,434 5 96.26 

HawkinS/VIscount . 14 . ; ~.456~800 : ~· " 5'' .·· ~ \·: . 87,174 12 502,800 .. 26 148.06. 

Lee Trevino 10 39,421,200 36 1,195,242 67 1,388,904 35 2,000.74 

McRae 7 14,754,600 26 207,606 42 228,045 17 126.40 

Mesa-Rester 21 23,516,400 14 105,924 8 794,814 15 6632 

North Dyer 11 19,889,400 19 (1,326,006) -120 157,518 6 154.15 

Yarbrough 6 7,972,200 14 319,560 35 115,542 10 911.04 

San Antonio Walzem 6 (2,155,800) -10 36,300 19 (2,100) .() 94.95 

Medlu• Cltlca j: 

Port Arthur Memorial Dr./Gulfway Dr. 22 4,345,800 13 60,270 21 27,510 3 13.09 

Total 201 280,507,500 16 9,807,621 23 9,383,544 17 13103026 ' 
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Table C-18. Annual Change in MOEs when Optimizing Coordinated Arterial with Existing Equipment. 

Nu•ber of O•eraiiStops O•crall Delay (hn) O•erall Fuel Co.oamptioa (&al.) 

Cilieo Projooll lntcroeotioaa Before After Bdore After Before Arter B/C Ratio( a) 

Larae Ciliea 

Arlington Division Street 14 283,169,100 213,087,600 7,821,600 4,957,500 9,846,600 7,212,000 1,323.19 

Fielder Road 14 88,()48,200 74,835,000 2,()63,250 985,950 2,232,900 1,176,750 506.39 

Lamar Boulevard 12 123,946,800 101,132,400 2,941,650 1,313,400 3,678,000 2,363,850 868.07 

Matlock Road 6 100,823,100 .. 80,607,600 5,741,700 2,980,500 2,841,300 2,108,100 3,()26.24 

Corpus ChrlsU Staples Street 18 100,017,900 . 76,881,900 1,226,100 818,550 2,504,715 2,032,350 14.79 

Dallas S4 ·East Orand 10 21,404,700 19,167,000 225,714 104,397 415,800 346,200 213.18 

El Paso Airway 5 56,032,800 50,821,800 515,580 421,620 1,302,450 895,368 602.52 

Alameda 19 75,219,000 66,576,000 452,820 378,768 2,276,880 2,237,010 80.65 

Doniphan 6 24,405,600 21,651,000 151,662 117,840 841,104 797,670 96.26 

Hawkins/Viscount 14 89,830,200 85,373,400 726,942 639,768 1,918,182 1,415,382' 148.06 

Lee Trevino 10 110,530,200 71,109,000 1,179,618 584,376 3,933,312 2,544,408 2,030.74 

McRae 7 55,722,000 40,967,400 490,458 282,852 1,362,378 1,134,333 126.40 

Me~~~o-Resler 21 163,509,600 139,993,200 1,380,972 1,275,048 5,165,646 4,370,832 66.32 

North Dyer 11 103,715,400 83,826,000 1,102,140 2,428,146 2,428,146 2,270,628. 754.75 

Yarbrough 6 56,155,200 48,183,000 904,320 584,760 1,179,708 1,064,166 911.04 

San Antonio Walzem 6 21,545,700 23,701,500 188,400 152,100 614,700 616,800 94.95 

Mediii•CIIies 

Port Arthur Memorial Dr./Oulfway Dr. 22 32,952,600 28.606,800 284,220 223,950 897,750 870,240 13.()9 

Total 201 1,507 ,Q28,100 1,226,520,600 28,057,146 18,249,525 43,439,631 34,056,087 13to3026 
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Table C-19. Annual Benefits when Optimizing Coordinated Network with Existing Equipment. 

Number or 

Cit lea Proj«la lnterafttioaa Stopa Pel'ftnt Detar (hra) Pel'ftat Fuel Cona. (I• I) Pel'ft•t B/C Ratio( a) 

Lloi'Je Cities 

Arlington Bowen/Pioneer/Park Row 13 8,058,900 11 (6,300) (1) 70,800 3 3.22 

Downtown System 12 7,188.300 18 113,100 30 142,800 17 65.43 

Green Oaks Blvd/Little Road 10 (984.000) (2) 222,600 12 138,900 -6 125.74 

Austin Burnell Anderson 24. 19.311.300 12 ... - 6!6,740. . 31. 79,692 2 245.sq_, 
·/ 

Bumei/Braker/Kramer 12 68,028.300 .. 33-- 624,708. 26 529,626 10 971.26 

Cameron Road 12 9.371,400 10 351.009 39 289.914 12 76.96 

Central Business District 74 72,014,100 30 2,497,.560 53 998,088 20 32.51 

Central Llomar 65 29,101..SOO 7 277.800 6 355,080 4 71.39 

N. Lamar/ Rundbergt Rutland 17 72,014,100 30 
.y: 

2,497,.560 53 998,088 20 395.74 .. 
South Lamar/ Auditorium 58 44,817,900 9 1.340,790 22 571,689 5 229.45 

E1 Paso Copla-Penhlng 10 3.264.000 13 23,412 13 14,646 2 46.21 

Plcdras-Raynor 13 2,701.200 7 24,120 10 11,400 3 32.86 

W.cst Montana 20 25,932,600 15 211,080 18 2,810.268 86 148.35 
\.' 

San Antonio Southeast 56 4,974.300 6 101,400 18 85.200 4 20.S8 

South Flores 23 1.316,400 2 160,800 29 123,600 7 74.S9 

WestSide 69 54,828,000 25 9.300 1 419,700 8 5.6S 

Small Cities 

Highland Mockingbird/Preston 13 8,676.900 11 370,.512 29 298,683 16 so 

Total SOl 430,615,200 lS 9,436.281 22 7,938,174 12 3.2 to971 
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Table C-20. Annual Change in MOEs when Optimizing Coordinated Network with Existing Equipment. 

Number or O•eniiStopa Ovcnll Dci•J (hn) 0Yenll Fuel Ceuauapliou (&•1.) 

Citiea Pro jed a lntersedlons Be Core Arter Berorc Arter Be Core Arter B/C R.tlo(a) 

LnaeCitiea 

Arlington Bowen/Pioneer/Park Row 13 74.Jn;J.OO 66,318,300 986,700 993.000 2,316,900 2,246,100 3.22 

Downtown System 12 39.S88,900 32,400,600 378,900 265,800 825,300 682.500 65.43 

Green Oaks Blvd/Little Road 10 58,175,400 59,159,400 1,834,200 1,611,600 2,402,400 2,263.SOO 125.74 

Austin Burne!/ Anderson 24 167,434,800 148,123.SOO 2,001,690 1,384,9SO 3.S48,38S 3,468,693 245.SO 

Burnci/Braker/Kramer 12 205,305,600 137,277,300 2,369,349 1,744,641 5,237,100 4,707,474 971.26 

Cameron Road 12 94,002,600 84,631,200 888,999 531,900 2,419.S84 2,129,670 76.96 

Central Busineas District 74 236,659;1.00 164,645,100 4,699,965 2,202,405 4,978,128 3,980,040 32.S1 

Central Lamar 65 444,226.SOO 415,125.000 4.30S.S25 4,027,725 8.S70,229 8,215,149 71.39 

N. Lamar/ Rundbcrgl Rutland 17 236,659,200 164,645,100 4,699,965 2,202,405 4,978,128 3,980,040 395.74 

South Lamar/ Auditorium 58 523,070,400 478,2S2.SOO 6,149,820 4,809,030 10,469,472 9,897,783 229.45 

El Paso Copla-Pershing 10 25,989,000 22,725,000 187,092 163,680 611,736 591,090 46.21 

Piedras-Raynor 13 41,057,400 38,356,200 230,280 206,160 434,100. 422,700 32.86 

West Montana 20 171,658,800 145,726,200 1,201,980 • 990,900 3,252,774 442,S06 148.35 

San Antonio Southeast 56 8S_546;200 80.S71,900 558,000.' 456,600 2,191.SOO 2,106,300' 20.58 

South Flores 23 58,936,200 57,619,800 549,900 389,100 1,814,100 1,690,500 74.59 

WestSide 69 215,708,400 160,880,400 1,228,800 1,219.SOO 5,593,200 5,113.SOO 5~65· 

s •• uclliea ; 1' 

Highland Mockingbird/Preston 13 78,290,400 69,613,500 1,292,115 922,203 1,880,745 1,582,062 so· 
Tot• I SOl 2,756,686,200 2,326,071.000 33,563.880 24,127,599 61,523,781 53,585,607 3.2to971 
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Clliea 

L ... aeCltlea 

Fort Worth 

Media• Cltlea 

Brownsville 

Harlingen 

McAllen 

Small Cltlea 

Hurst 

Orange 

Total 

Table C-21. Annual Benefits when Optimizing Coordinated Arterial with New Equipment. 

Number of 

Pro jed a lnlenediona Slops Perce at Dela7(hn) Percent Fael Cona. (Ill) Percent BIC Ratio( a) 

East Lancaster 8 (1,033,500) (3) 15,585 6 14,313 1 3.27 

North Main 11 7,025,400 19 61,995 24 20,658 3 23.07 

Boca Chlc:a Boulevard 12 . . 7,156.200 10. ,121,440 18 112,860 9 >:. 34.67 
• •• , ••• w 

International Boulevard 10 . ,, 2,7~9,800 '· ,,, 5' : · .. 41,820 12 8.280 1 13.89 

First Street 4 48,000 1 1,380 3 792 1 3.62 

Loop374 15 5,934,600 'i'· :.: 8 104,640 18 155,040 '13 '13.31 

( .\ 
1 ~· l ;; ·:1 ,, 1 ; \ ' ' ~ 

: ·t··~;~. 
l ~ .. ' 

Hurst Boulevard 8 .1.473,300 t'·),; 5 10,542 4 (1,995) (0) 2.65 

Pipeline Road 5. 579,600 4 • 8,085 12 10,791 
.,.4 '·3.85 

Green Avenue (BU 90Y) 9 20,170,500 71 • 913,320 96 355,998 65 313:72 

82 . 44,103,900 14 1.284,807 23 676,737 12 3.2 to313 

.. •'", 

~ 

I~ 
~ 
!:1. I $(· 

;(") 

;;p 
~ 
\) 
~ 



Table C-22. Annual Change in MOEswhenOptimizing Coordinated Arterial with New Equipment. 
' ' ' . ' . ' ~ ' 

N•mbcr or O•enll Slopo ' Otenll Del•y (hn) O•enll Fuel ConsampCioa (&•1.) 

Cities Projo~h lnleroe~llons Be Core Afler Before ACier Bdore Afler 8/C Rlllio(s) 

UI'JC Cilles 

Port Worth East Lancaster 8 37,476,900 38,510,400 249,660 234,075 1,202,301 i,187,988 3.27 

North Main 11 37,166,700 30,141,300 287,640 219,645 641,757 621,()99 23.07 

Medhaa Cities 

BroWRivllle Boca Chlc:a Boulevard 12 71,524,800 64,368,600 685,980 564,540 1,211,640 1,098,780 34.67 

lnternatlonal Boulevard 10 50,331,000 47,581,200 353,100 311,280 613,140 604,8~i: l/, 
13.89 

Harlingen First Street 4 9,064,200 9,016,200 49,080 47,700 90,252 89,460 3.62 

McAllen Loop374 15 72,100,800 66,166,200 586,080 481,440 1,217,040 1,062,000 - . .13.31 

s •• ncitlea· 

Hunt Hunt Boulevard 8 31,032,000 29,558,700 264,780 254,238 945,408 947,403 2.65 

Pipeline Road 5 13,497,900 12,918,300 68,565 60,480 265,539 254,748 3.85 

Orange Green Avenue (BU 90Y) 9 28.223,100 8.052,600 951,330 38,010 548,613 192,615 313.72 

Tot•l 82 350,417,400 306,313,500 3,496,215 2,211,408 6,735,690 6,058.953 3.210313 
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Table C-23. Annual Benefits when Optimizing Coordinated Network with New Equipment. I~ s 
Number or ~ 

In 
Cities Projeeta lnleraellona Slops Per<eul Dela1 (hra) Per<enl Fuel Cona. (cal) Per<eut B/C Rallo( a) 

Large CIU•• 

DallBI S7- Klngsly/Plano/Audella 7 3,561.300 10 29,193 16 50,154 6 56.10 

S13- Lcmmon/Oaklawn 29 43,598,100 23 442,485 28 665,523 16 108.00 

S14- Cole/McKinney 21 7,242,675 13 205,743 25 69,720 5 182.00 

S16- Corinth/Grand Lamar 16 5,693,100 19 54,900 30 55,800 8 18.34 

S18- Hampton 14 7,548,000 11 225,198 38 230,100 13 196.01 

Medlu• Clllea 

Odessa Central Business District 17 31,844.250 25 556,800 32 57.300 2 102.85 

San Angelo CBDSystem 22 1,466,100 3 52.S51 18 49,551 6 3.31 

Total 126 100,953,525 15 1,566,870 27 1,178,754 9 31o 196 

'•' 'I ·,)~ 

Table C-24. Annual Change in MOEs when Optimizing Coordinated Network with New Equipment. 

Number or 0-.crall Stops O•erall Dela1 (hn) O.erall Fuel Conauaaptlon (cal.~ 

Clllea Projeeta lnleneelloua Berore Arter Berore Arter Berore Arter B/C Rallo( a) 

LaraeCIIIea 

DaliBI S7 - Klngsiy/Plano/Audella 7 35,951,400 32.396,100 182,037 152,844 832,989 782,235 56.10 

S13 • Lcmmon/Oaklawn 29 187,950,600 144.352,500 1,570,290 1,127,805 4,248,213 3.582,690 108.00 

S14 ·Cole/McKinney 21 51,123.375 50,480,700 818,649 612,906 1.329,633 1,259,913 182.00 

S16 • Corinth/Grand Lamar 16 30,156.300 24,463,200 180,600 125,700 663,900 608,100 18.34 

SIS ·Hampton 14 70.346,100 62,798,100 592,137 366,939 1,831,200 1,601,100 196.01 
·,f 

Medlaaa Clllea 

Odessa Central Business District 17 129,682,200 91,831,950 1,764.300 1,207,500 2,411,550 2,354.250 102.85 

San Angelo CBDSystem 22 43,290.000 41,823,900 285,915 233,424 768,(133 718,476 3.31 

Total 126 555,105,915 454,152,450 ; 5.393,988 3,827,118 12,085,518 10,906,764 31o 196 
'"'a 
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Plan to synchronize traffic signals 
gets green light, $300,000 grant 

--~-

By Scott W. Wright 
American-Statesman Staff 

· · · Commute111 frustrated by Aua-
- tin's . occasionally car-dogged 

streets ahould have one less thing 
--~ - to fume about in the near future: 

City enginee111 have begun retim­
ing signal lights to improve traffic 
tlow. 

Using a $300,000 state grant, 
traffic enginee111 will synchronize 
roughly half of the city's 554 aignal 

- lights over the next year 10 motor­
ists on main thoroughfares can 
more euily go through a aeries of 
lights without stopping. 

"We're trying to make sure the 
signal lights are operating as effi­
ciently as poaaible, what with all 
the competing demands from traf. 

' • · ~- · fie coming in all the different di-
. rectiona," said David Gerard of the 

· ., · · "' Public Works and Transportation 
. -.. .· . , Department. 

• • ·-~,~ ,c: ' ~ .c "You'll never be able to make it 
~ 10 that every car can make it 

.• through every ligna! without atop­
. : ping," he said, "but we are trying 
. ,. to allow the moat number of cars 
. through." 

Austin 

· Engineers so far have retimed 
· more than 60 ligna! lights in four 
· heavily traveled areas of North 

Auatin.. The changea cut travel 
time by an averap of 1 to 2 min­

. utea, and in some·inat.ancea, by u 
· much u SIAl minutes, Gerard said. 

. The areas included a atrip of 
North Lamar Boulevard from 
Guadalupe Street to St. Johns Av­
enue; North Lamar Boulevard 
near Anderaon and Rundberg 
lanes; Burnet Road from West 
45th Street to Rockwood Lane; 
and Burnet Road near Braker and 
Kramer lanes. 

Baaed on information gathered 
at those sites, city transportation 
officials say motorists could uve 
about $7.4 million in fuel costa 
each year when the project is 
completed. 

In addition, studies have ahown 
that the time saved between starts 
and atopa at traffic lights in those 
four areas alone may save motor­
iata another $45 million a year be-

cause traffic delaya can coat 
anywhere from $1 to $10 an hour 
per motorist, Gerard said. 

More than 120 other traffic 
lights along Lamar Boulevard 
from the Univeraity of Teua area 
southward to West Gate Boule­
vard will be retimed in the next 
two montha, Gerard said. 

Engineers also will synchronize 
signal lights in the downtown busi­
ness district and on Cameron 
Road from Rundberg Lane to Eut 
Slat Street by the beginning o_f 
next year, he said. 

Despite the savings in fuel con-

111mption and travel time, retiming 
traffic lights doesn't solve every­
thing. The city atill will have aome 
traffic woes, Gerard said. 

And some drivers will continue 
to be miserable while waiting for 
red lighta, which normally keep 
them atalled for 50 seconds to two 
minutes. 

"There is a limit to what we can 
do," he said. "We try to make the 
ayatem as efficient as poaaible, but 
you'll still see aome congestion and 
delay because in some areas there 
juat isn't enough lane capacity for 
all the cara." 
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. Del Rio News-Herald 

STATE 'STOPS' SIGNAL­
The Texas State Highway 
Department will eliminate 
the projected left turning 
signal at loth St. and Ave. F. 
The signal will be replaced 
with a permissive left turn 
signal, which will work to 
allow better progression on 
the busy corner of Avenue P.­
and 10th Street. o..;,_:·;::~t.:!1tt'\;: 

•. ·~ . , .. 
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Avenue F traffic·· signals to change 
-~-~ ~~..... . .. -. ·~:.~ -:;.:~·J-~';:f'~~t~;.:-~\ ···--~~-'~: 

Motorists in Del Rio will notice ing their turn. ,.- ~- f. '~ '-'--- ·• the Traffic Light SyncnronlZa-
some changes in traffic signal Traffic on Avenue F turning tion Program. The program was 
operations on Avenue F beg.inn- left onto cantu Drive will con- approved by the Governor's 
ing Sunday, Oct. 21. · tinue to have a protected left turn Energy Management Center and 

The State Department of on a green arrow and permissive the U.S. Department of Energy. 
Highways and Public Transpor- left turn when there are no on- The purpose of the program is to 
tation will activate some new coming vehicles. . reduce unnecessary vehicle 
controllers and time the traffic At Chevrolet Drive, motorists · stops and delays through more 
signals to provide progression on will continue to be provided pro- efficient- traffic . signal timing. 
Avenue F. Signals involved in· tected left turns on green arrows This should result in significant 
elude the intersections with 6th. for both Chevrolet Drive and fuel savings and a reduction in 
7th, loth. !Sth streets, Cantu Avenue F. vehicle emissions. 
Drive and Chevrolet Drive. The cycle length will be in- The Highway Department has 

To provide progression, the ex; creased from 60 seconds to 90 proposed ·plans to further 
isting protected left turn signal seconds. Fl"om 11:30 p.m. to 5:30 upgrade the traffic signals on 
at loth Street will be eliminated. a.m., all these signals on Avenue Avenue F next year, according to 
The intersections at 6th, 7th, lOth F will be in the flashing mode. Angie Ortegon, P .E., traffic 
'and 15th streets will have a per. Yellow will be flashing on engineer with the department. 
missive left turn. This. means Avenue F and red flashing on the Most arm installations will be in· 
traffic turning left must yield to side streets. · ....... ·stalled at the intersections with 
all oncoming traffic before malt· This work is being do~e un~er 6th, 7th, lOth and 15th streets. 



£! 
::t 
(\ 

TRAFFIC LIGHT SYNCHRONIZATION GRANT PROGRAM \ t 

:.;.7";; ::·, ('i. ;.· ·. ~ r;"t ~~- ~?~- ~-}) ~ ~ (.'·-~!:~I~~~.:~ .. ~·· . ~;~-~:~;a:; ;_ ~- ~ ~:·~~·::'/ ~ ,·:; ~ _iJ ··; . ·)~;)_~: :.'~1~- ;~ ?-:)_~r~: l'f~ ~~-----~~~~>~:'..~In :-.1t~ ~~~!-·:r;~t -:: j -~-~~;~:\·_s;~-:-~;!~·~-~-~-;~-f?:·p.: :'~~l-~ >;~; ·'t'.i.~::·;~_~:~ {>{.-~)·re:~ ~~~~~~!~!.f.·~->~~ 
. ;., 

In Jan .. rr. 1HO Orand Prairie waa awarded ·. SH-303: AM-PEAK PERIOD ... 10 'bear lhe red UghL 
S1 01,150.00 lor Improving lralflc ~lgnelllmlng . ... .· ~a.E LENGTH va FUEL CONSUMPTION ... : . . . • 

4 . . . . .... 
under lhe Tralllo Llght8ynchronlzallon Grant ' .. i 42G ··: ' The new algnalllmlng haa been developed 
program. The grant II admlnlltered by the : .. A 425 ; ·.- · :.. : . . . ·.:. ; by Clay 11111 rrom vehicle count, de~y and 

. Texaa Dapartmant or Tranaporlldon (TxD91) : ·. z .. 424 . : . . · ·· . · ::·. ·.';:~. aravatllme aaudtea, and computer ~olaware 
underlheOIOV•chugeRaatlludonuyAcL •·· .. o. 423 ·' ·i;· '.-;·z lhaUirnulalaallalnocondlllonawllh 
The lunda lorthll Act 111 from Federal Cowl · · :: ~ · 422 .:~;·• . ·.;~;: ·· malhemaalcal modale. But what loolca good 
aelllemana. or llwaulll agalnal maJor ol . ~ :' . . ;· j ·: 421 •·· ;.:;;\~:'on aha computer acraen mar not work eowd 
companlla lor the OVIrprlclng ~~ ~~lr~leum ~\.~~;~. B ·i' :: . /t?:i allht rtallnttratcllon. Thar~lore aom• ~allar~ : 
poducll d~~g -~~ ~~~o .... . -r }i.~ : ... ,;.~:1::~;~ -~~~:~~ . 411 :~:~;.~t~d~~,~~~ ,~dl~l~ng ~11 b~ ~~·~•cL (':·<,.· .. : . ·' 

The Tralllollghtlynchronlzat~on (Tll) Oranl ~~.1~::, ~:.~ ::: :~~~;):: burlng lht ;,.xt.thrt~ ;.,onlh~~·O.cembar,. · 
Ia a maachlng grant program lo aaellt Clllealn ·. ·. <.•. ~ ·::. 415 · ~-!?r.:·. January and February, City 11111 and 
dtwloplng coordinated lrllfto elgn~lllrnlng ·: ,. '.: :· ·. · · 75 eo 85 go ll5 100105110 1US· . ~:··" .,, conllactora wUI be lnstamng new lralllc 
along carllln maJor ioadwaya. Orand :. '· ':. . ' SDIA..C'tO..ElENGIH lite-) '.: .;.5,~ ·. · ·i ·.;:-''conllolequlpmenl, •• wellaa Implementing 
Prairie waa awarded granl monle1 lo • · · ' · · · : · : · · · ··· ·. ; ;: . and lint luning the new llgnaltlmlng. 
purch111 ntl,Y, mlcroproc111or buad lralllo · The goel or lhll program lalo mlnlmlit etops ·~. ~ .'· · 

. i • . . 
algnal controlltra and develop naw dining . . and dtlaya, and to provide a progressing So pleaae bt alert •o the changing 11alllc 
plana along !he lolowlng roadway•: band or green llghll lor the maJor roadway. elgnals and llalflc condlalons dll'lng ahe next 

I 
. Oreal8o~thwllt Pkwy.: 

rrom I. H.- 20 to Shtrman 81. · 
Stale Highway 303: 

lrom OrL Southwell Pk. IO BE Hlh SL 
Jaflaraon SL & Mtln SL : 

lrom SW 23rd 81. loBE 14th SL 

Some or the bantllll or thll Improved signal , law monaha. ltla our hope lhat our clllzane 
liming l~lude: · 11111 ralerrlng to llalflc tignall •• •green 

reducing luel con~umpllol\ llghll" rather lhan •red lights.• 
lowering poUullng emmlaalons, 
lowering vehicle opsratlng COIL 

Another benefit II Improved roadway nfety. 
By Improving the llow or vehlclea, there II Ieee 
deah to llavel above lhe apeed limit or·to 11y 

TRANSPORTATION SERVICES 
DEPARTMENT 
P.O." BOX 530011 
ORAND PRAIRIE, TEXAS 75053-0011 
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•Traffic light location dis~ixssed 
,-Continued from page 1 A 
·'. 
·.Public Safety Jerry Penick told the 
council that city and state swdies in­

·dicate that the new stop-sign system 
. )l the intersections of Green Avenue 

with Eighth Street, Second Street 
-and Simmons Drive ••rc work in!! and 
}raffic sisnals there- ~·;m he s~fely 
·removed. 
: Penick said Orange Police De· 
jlanment studies show there has 
:been a 20-percent reduction of 
tfaffic flow on Fifth St.reetllt Green 
since the sign11ls there h11ve been 
turned off. He said there were 11 few 

,more Lrafric accidents there in the 
IDSt couple of months of 1991 th11n 
there were in the slime period of 
1990, hut none were serious. 

Penick and James recommended 
further study of the Fifth Street in· 
tcrsection, and removal of the other 
three shrouded sets of signals. 

Councilman Ron Sigler stated 
strong objections to My f urthur con· 
sidcrntion of removing traffic sig· 
n:~ls at Fifth and Green. He pointed 
out th:lt visibility for drivers south· 
bound on Fifth is vcrr b:td ;md traffic 
signals nrc needed. 

"Unless you've got r~lly good 
eyesight and conditions are just 
right, it's tough to see if anything's 
coming," he said, because of the 
close proximity of a church lind an 
old retail business building to Green 
Avenue on either side of Fifth. 

On a less controversial note, Pe-

nick provided sketches and snap­
shots of design ideas for ''Welcome 
to Orange" signs to be posted under 
the 16th Street overpass ofl mcrstate 
10. 

Councilmen agreed that the idea 
of placing such signs on the 16th 
Street medians- one on either side 
of the roadway to be visible to traffic 
arriving from all directions- was a 
good one. They agreed to study de- ' 
signs and select one. 

Mohon said he did not believe it 
would be necessary to use propeny 
tnx funds for the project. Because the 
signs would enhance tourism, he 
said, the money for them prob11bly 
could come from the hotel-motel tax 
which state l11w required be spent to 
promote tourism and the arts. . 

Mohon said he wanted to remind 
citizens, many of whom seem con­
fused about the matter, that hotel· 
motel taxes - collected from visi­
tors at local motels-are used by the 
city to help finance the Orange Con­
vention and Visitors Bureau of the 
Greater Orange Area Chamber of 
Commerce,11nd various ans and cui· 
tura! projects and organizations. 

Money for those pwposes never 
comes out of city tax funds, he said. 
And all money brought in by the 
hotel-motel tax must, by state law, 
be spent as designated by state law. 

"We couldn't use that money for 
anything else," he said. "Even if we 
were broke and really needed it." 

Page D-7 
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SAN ANGELO STANDARD-TIME5-Thursday, June 15,1989-

Traffic light funding announe· 
San Angelo hopes to use money for synl·hroJJi?.:ltion <!rruiptn•· 

Fr..., Assoclatecl ~"Au 
alld stall reP«tS . 

AUSTIN- The governor's office on Wednesday announced a new, SS.2 
million program to speed up stalled motorists - and save fuel . - by syn. 
chronWag t:'::l!ic lights around the state. 

Texas cities wm compete for a share of the monl'Y under guidelines be­
ing written by the state highway department. with the funds used to s::p. 
plement up to 75 percent of a city's costs, officials said. · 

The S5.2 million is being made avallable through the gnvemor's Enen;oy 
Management Center and the synchronization proJram will be handled by 
the Texas Department of Highways and Public Transportation. 

San Angelo .Auistant City Manager Don AbeD said Wednesday if the 
funds can be used for equipment purchases, ''that would be fantastic:• 

However, he said, San Angelo would have liWe use for the money if it is 
solely for ''theoretical planning.'' 

"We already have a good plan that was done Cor us last year by Tra!fir 
Engi.neen Jnc.," he said., "and we're ready to implementit if we ever bavr 
the money." 

Equipment would cost about $643.400, he said, including some traffic 
signals. about 50 controllers - the computerized systems that make the 

si~nals "'ork and ber f 
District"on-t.'l;groun~ ~~~ts- o mast-arms w replace Centr:t! l.:""'a'·~·· 
. .:uMilionaJ r:znc!.~ would be needed for engineering work 1 ,·i;., ,,, ·-·•., .. 

tr.r tvmpulc:nzed systems and to have the ~urk dnnc ~· · • .' •.• · .: 
Ct:~Hr;rctor. •• · · · '~~ 

.. rl~fyw!oudrbpeople (in the signal department! could nn WI" •.. ~. '· •rt~ 
wo it. e' ave to bid it out." he said. · · ·· 

o·~~ran dwo~ synchronize traffic lights ir. the •''t:D'I'il! H;;,.:- ... ~ 
_a. • an a ong Bryant Boulevard. Johnson Slrt-et, l:IL'- •• :·:~:;~ 
~.ntckcrbocker Road and from Beauregard Avenue tltn•uuh s;,.:"""'"'X: ay . 

... bell will pre~nt deta~ or ~e pJao and Its rmanc:il! l';'Q>Iir•·mo:r.l.$ lO 
th.e S~n ~ll(elo City Council dunng the upcorfing June 30.J11;, ., n·t·•·:ll in 
Kur.bJP (..Ountr. • - • · 
. H~ hn ik-_n aware of the staltt proposal since Deceml><·r •alii .. ,,.~ ~ 

k1ckmg ;.round L'::Jt long," he nid. ·- • ' ·· · 
·~dWe1 :re just \ro':Ji:ing ror the hiRhWay depnrtment to CDint; ur o:.; ·t•· •ltE 

,.ut c- ::ll!S ana 11!-11 us what wr r~on dn," l>e said. · · 

San Angelo 

He added that SaD Angelo would have a &ood chance 
of wiml.iJlg some of the money, since It is likel7 to be 
allocated according to geographic: areas covering in· 
dividual highway department districts, "and San 
A.Dgelo is the oD17 city of any consequence in this 
district except for Del Rio." 

Tbe money Cor the program comes from on over· 
charge funds which have been refunded to Texas as 
settlement or alleged oil compaJ11 price control viola· 
tiou between lS73 and 1J81. 

'"'1'his common sense approach to traffic: managr­
ment can sue Texans both time and money by im­
proving the Dow of traffic iD clUes and towns aD across 
our state,~ Gov. BW Cements said In a~mounc:ID( the 
project. . 

The-governor said fewer than half tbe estimated 
13,000 traffic lights in Texas are timed for maximum 
drivinJ ef.ficieney, and be noted that autos and trucks 
burn more Cuel per mile in traffic than on the open 
road. 

"Jn fact. it bas been estimated that between 30 per· 
eent and 40 percent of fuel burned in high traUic is 
burned while idling at red lights," he said. 



SAN ' 
ANGELO STANDARD· TIMES-Monday, July 9, 199() 

All signs are go for traffi< 1 

ImprovemelitS 
B7 LE KILLGORE 
PoUUcai.Ufalrs Eclltor '• 

'lbe Ugbts also will be synchronized to match signals Traffic Enslneers Inc. of Fort Worth hu conducted·.·.,: 
U ht Is . 'I tri of traffic control 1m- at Sherwood Way and Johnson and Sherwood Way and lraUic surveys for the two synchronized areas, Abell· · 

The green g on or a 
0 

S ~ 1 Beauregard. , uld, and the contract to be considered Tuesday will be· · 
provements over the coming year ln an age 

0
• Chrfstoni.Chadboume. Paint Rock-CoodleUow for the final design phase • 

. Assistant City Hanager Don Abell said there are The San Angelo City CouncU a roved the p In The first phase, which cost $20,000 and focused on. 
thi'eesignal-Ugbt lnstallaUons and systems ln various Rock Road Ught last summer .!: the Christo 1 

1 
t the highest-risk Intersections In the city, was approved 

stages of development: Chadbourne Ught earlier this y~ar va •. by the council In June 1989. 
• TwosetsoftrafficUghtswWbelnstaUedb7theend 'Jbeequipment,orderediaJune ~IUarrlvelnabout Once the state money Is In hand, he said, the City 

of July at the mulU-access lntersecUon of Pecos and 10 to 12 weeks. "That means we'D i'nstall them In about Council will award contracts for the equipment: 22 
Howard streets and Sherwood Way. Mast-arm poles three months, or whenever we get the equipment" controllers and a master computer for the CBD: and 
for this lnstaUaUon cost$15,421. · 1 R d Be s.aid the Texas Department of Highways and 11 controllers and a master computer for Bryant 

• Traffic Ughts will be Installed at Cbristova oa PubUc Transportation has informall 
1 

Boulevard. 
and Chadbourne stl-eet and at Paint R~k Road and 1 pproved the The computers will be at the clly.school shop com: 
Kearney Boulevard - at Goodfellow Air Force Base Plex on St. Ann Street, where malfunctions can be 
_ in about three months. The eight mast-arm Paint Rock Road Ught, but must follow that with for- noted Immediately and crews dispatched to make 
assemblies for these Ugbts cost $14,519. mal written approval before actual installation can be repairs • 

• A$UO,OOOprogramjolnUyfundedb7thestateand accompllshed. "The one I'm looking forward to Is the CBD. We've 
the city for new computer-operated traffic lights and Brrant Boulevard-downtown lOt some controllers there that were Installed In 1946, 
synchronized controls to smooth out traffic fiow along Traffic-Ught synchronization bas been done on a few with the same setting day In and day out," Abell said. 
Bryant Boulevard and within the Central Business majorstreetsinthepast,Abellnoted butlastsummer I With the new system, he said, "we can have some 
District will be in place in about a year. clt7 ~dministrators asked the coun~U to consider a DexlbiUty," At night, for example, people traveling 

The San Angelo City Council on Tuesday will take massave- and expensive _program lbat would tie through the downtown often must stop at one red light 
rmalaction on a contract with Traffic Engineers Inc. toge~er several of the city's systems. I ~~e~ !nother even though there's no other traffic on 
for designing the two synchronized systems. Watb available funds shrinking at an alarminc rate "T~I d. 

ooc1 wa cocmcU members decided to pick two systems they . 1 way, we may be able to nub some of those P~:!u":~;-:~~~e:' the Pe~s-Sherwood-Howa"! in- beUeved would have the greatest impact on the ~~~!~t~!:~f~t, so you don't have to stop at every ln. 
tersectionlncludesborlngsixholesforthetraffic.Jaght greatest number of drh·ers: Dryanllluulc\'ard, runn-. • e said. 
standards cutting Into the street surface to install lag the full stretch of the city from north to south; and 
electric c~ndults, erecting the poles and banging the the Central Business District. 
11 hts. To accomplish this, they Issued $250,000 worth uf 
~e u hts will operate on a "demand .. basis, Abell cerWicates of obligation - a method or borrow me 1 

ough cars drive over money often used by municipalities. 
said, turning green as soon as en t urf The city's share will be augmented by a traffic 
Uming devices set under the stree s ace. management grant from the highway department: 

Timing the mulUple-access area presents a malor $87 120 from the state and $109,169 from the city for 
challenge, he said, "because It's a tight, narrow D· Bryant Boulevard; and $105,000 from the state and 
tersection to work with." $109,107 from the c:lly for the Central Business 

Because there's not much room for eastbound cars District. 
to stack up on Pecos before getting to the Pecos- The slate grants come from $5.2 million rehuulmltu 
J{oward Intersection, the Pecos signal wil! have the Texas as settlement of alleged oil-company Jlrlce­
longestgreen light, "so in theory, there w~n t be many control violations between 1973 and 1981 .. 
cars backing up waiting to proceed east. AbeD said highway department ofllcaals are ex. 

But cars driving south on Howard "can't get out at peeled to approve San Angelo's grants this month and 
u now so these Ughts will be timed to give them a sign contracts In early faD. b k ,,'AbeD said Once the contracts are signed, he said, the city has 
rea • · ·one year to complete the work. 
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SAN ANGELO STANDARD·TIMES-Sunday, Aprll21, 1991-1C 

Angelo will synchronize signals 
B7 LE KILLGORE 
PoUlleal Aflalra Editor 

State and city crews wm be out In force 
this week, starting on $1 miiUon worth of 
Ox-up and modernizing projects on two 
major San Angelo traUlc centers. 

The projects Involve synchronizing 
traHlc controls along Bryant Boulevard 
and In the Central Business District, and 00 

also resurfacing Beauregard Avenue 
and Sherwood Way. 

Work begins Monday on the four. 
month-long project to synchronize the 
traffic signals. 0 

Assistant City Manager Don Abell 
said the contraCtor, Traffic 
Maintenance and Construction Co. of 
Houston, wiU do the work. 

The work wiU cost $360,755. The state 

State, city ~rews to ~evamp ro~ds 
awarded the city agrantof$182,120from 
Its fuel-overcharge fund for a portion of 
the costs - $105,000 for the Central 
Business DlsUret (CBD) and $37,120 for 
the Bryant Boulevard portion. 

The $168,83~ balance wiU be paid out of 
cllylunds. 0 

• 

0 

When the work Is comr.leted In late 
August, Abell said, 11We re hoping to 
have better traUJc.controlsynchronJza, 
Uon lor our streets. 

"We hope to geta better Dow In and out 
of the downtown area. Now, the CBD 
Ughts are set In an unchangeable 
schedule. Everything Is Ued Into Bryant 
Boulevard, and It lakes an 10-second C)'· 
cle to get traUic through It, and that's a 
long Ume to walt for aUght. 

11Wlth the new system," he uld, 
"we'll be able to do some changes on ll." 

AU signal Ughts wiU be controlled 
from a central computer system In the 
city shop buUdlng on St. Ann Street, 
Abell explained. 

Any Ume a signal maUuncUons,lt wlU 
trigger a message via telephone Unes to 
the central computer. 

Maintenance people then wlU address 
the problem at the computer, "change 
the settings or the Umlng, things Uke 
that," be said. ; •• 0 

In some cases, of course, crews wlU 
sun have to go "down In the field to fix 
sometblng," he said. 
. The first phase of the project Involves 

lnstaUlng conduit and ~lgnalloops, "and 

folks won't see much In those early 
phases unless they spot somebody on a 
pole." 

The project also Involves Installing 
new controller cabinets on 1T tramc 
signals along Bryant Boulevard and 22 
signals In the CBD; and new mast arms 
and signal Ughts at Bryant Boulevard 
and Beauregard Avenue and Bryant 
Boulevard and Harris Avenue. 

By the first week of July, Abell said, 
passers-by wiU begin noticing work In 
progress as crews a tart changing out the 
controller boxes that govern the signals 
.at lndlvlduallntersecUons. 0 

Wblle that work Is going on, Jascom 
Inc. of Uvalde wiU continue the $747,538 
Texas Department of Highways and. 

Public Transportation project 
repairing the Beauregard Avenue 
bridge and resurfacing Beauregard 
Avenue. 

That project should be completed 
In late June. 

Gene BJrschfelt, spokesmu for 
the highway . department, said 
Jascom crews have finished work. 
lng on the underside of the bridge 
and wm start Tuesday working on 
the top. 

As a result, he said, two of the four 
lanes across the bridge will be clos­
ed. "There wDl be two-war traffic. 
but It wm be on one side of the 
median." 

The work wDl tate two or three 
weeks. he said, with the two-lane 
traDic Dow shUted as necessary 
from one side of the medliD to the 
other. 

Reece Albert Inc. of San Angelo Is 
the subcontractor for putting down 
a new road surface alone 
Beauregard Avenue from 
Koeolghelm to the Beauregard. 
Sherwood "Y'' Intersection, and 
thea along Sherwood Wa7 to Arden 
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San Angelo 

,lJ.omputer work 
Jikely.,Jo .. signal,~. . . dri . . eas1er · vmg .. <. 
Br LE KILLGOllE 
PoUtical Affairs Editor 

ple who go downtown very seldom 
drive straight through." 

Overall, each system - the CBD 
and Bryant Boulevard- is called a 
grid. 

Traffic lights downtown and 
along Bryant Boulevard are being 
treated this summer with a stiff 
dose of computer wisdom that by The new system involves a ceil-
late August should make driving a tral computer in the City-School 
bit easier. · Shop Complex at 1627 St. Ann St., a 

Carl Hock.· suPemsorr .~traffiC::;.~ controller at ~e intersee·. 
signal Wehnleian with the city's ~ of Barris and HaJD streets and 
signal control division. said Frida)' individual secondary controllers at 
the traffic sync:hrOD.izatioD. project an intersections that are part of one 
should be completed "in about three of the two grids. · . ·. · · · 
weeks." Attached to ·the computer is a 

The work. which began in late modem-atelephoneliD.ethatliDks 
AprD. will cost$360,755. Of the total. one computer with another com­
$192.120 comes from a grant award- . puter or with a "computer terminal. 
ed to San Aligelo from the state•s· The computer is linked with the· 
fuel overcharge fund. · · . muter controller,· which in tum 

When everything is in place, traf; sends and receives signals from the 
fie lights at 39 intersections -·a secondary controllers. . . 
along Bryant and 21 in the CeDtnl Kock Aid new controllers have· 
Business District (CBD).- will be. been iD.Stalled at 36.of the 39 ~ 
SJD.ehroDized aecordiD.g to the traf. ·. terseetions, ·computer hookups 
fie demands of each area and varied have been established between the 
according to the time of dar,. with main computer and the CBD grid, 
the goal of smoothing traffic flow. and work on the Bryant grid is 

But Kock warned people ''Dot to "about 99 percent complete." 
th!Dknew timing is a magic cure-all The project also includes installa-
for ever)'thJDg, because it is DOt. tioD. of six new 40-foot-long mast 

"Evenlf the lights are perfeetl)' arms -the old ones were 30 feet­
J1D.c:hroD.Jzed, we sUll will have pro. at Bryant and L. Bryant and 29th, 
blems that cannot be remedied b)' Abe and Beauregard, Koenigheim 
signal tim1Dg," he said. and Beauregard, Harris and Abe 

Ccmsicler the CBD, Hock said, and Barris and Koenigheim. 
with pedestrian traffic. angle part- ADother change will be a left.turD. 
ing, no separate left-tum lanes and laD.eonBarrisAvenue between Abe 
a D.UDlber of drivers who are inelin- and ltoenigheim, accomplished by 
ed to travel well below the speed · banning on-street parking on both 
11mlt. · sides ofllarris. , • 

"Where· there is u.O left.tum bar, Hock sa1d people who find theJ 
7011 mar DOt be able to move (on a eannot drive through the downtown 
green light) because· of having to areaueuil1astheyusedtoareab-. 
wait for the left.tunlet ·~ Koc:bald. • .,solutelJ right: The timing was set 

"And some people drive 20 miles bearil11n favor of traffic traveling 
an bour,so if you time the lights for· alone 1hrris ·and Beauregard 
30 mnes an hour, half the time 7011 ayenues: now it has been changed to 
won'tmakeitbeeauseofthetraffie; . pve more time for traffic moving 
andifroutimeitfor20milesanhour along Twoblg, Concho, .Randolph, 
10U will overdrive it," he said. .. ; Irving and Oakes. . · . . ·. 

"We can loot for better results on · Those changes won't be perma­
~ryaDt Boulevard,"· h~ said, uent. be emphasized: "The timiD& 
'because people are more iD..cliD.ed plan is in a kind of in-between 
to drive through there, where peo- state." 
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