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Executive Summary 

This study was conducted by the Center for Transportation Safety, a part of the Texas 

Transportation Institute and the Texas A&M University System. In response to concerns 

about the traffic, bicycle, and pedestrian safety within the Houston East End (also known 

as the Eastside), which is bound by the streets of Navigation on the North, Harrisburg on 

the South, and bisected by Wayside. The Injury Prevention Center of the Texas 

Children's Hospital identified this area as having a concentration of crashes involving 

children. The Houston Police Department also identified this area as having a high 

number of motor vehicle crashes, and the Houston-Galveston Area Council identified this 

area as being among the top 400 crash hot spots in the region as well as being within the 

top 10 pedestrian crash hot spots. 

Crash investigation reports and street operational data were analyzed in detail along with 

extensive field studies and observations. Preventable crash patterns were identified and 

remedial safety improvement countermeasures determined. Estimated improvement 

costs were related to potential crash reduction benefits and calculations of Safety 

Improvement Index made for all recommended countermeasures. 

The recommended countermeasures of striping and raised pavement marker application 

on US 90 Alternate mainlane are indicated to hold potential to be highly beneficial and a 

first priority for funding. The US 90 Alternate intersection safety improvements 

recommended are also highly cost-effective and should be funded as a second priority. 

While also cost-beneficial, the recommended safety improvements associated with 

parking restrictions to improve sight distance at other Stop-controlled intersections within 

the East End Study Area will be controversial and potentially the most difficult politically 

to implement. The last recommended safety improvement countermeasure involving re­

designed and constructed driveway access in the 6800 Block of Harrisburg is marginally 

beneficial at the most conservative of cost estimates. 
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The total initial estimated cost for implementation of all recommended engineenng safety 

improvements within the East End Study Area is approximately $160,000 to reduce 

annual vehicle collisions by approximately 30 crashes representing an estimated annual 

cost savings of over $550,000. It must be emphasized that these are preventable crashes 

susceptible to remediation by engineering countermeasures. The preponderance of 

crashes (and pedestrian/bicycle conflicts) occurring within the East End are behaviorally 

influenced by speed, alcohol, parental supervision, etc. Remediation or reduction in the 

frequency of these crashes is dependent and influenced by both increased and diligent 

law enforcement and/or continued and increased school and community traffic safety 

education programs. 

x 



Chapter 1 - Introduction 

Background 

The Houston-Galveston Area Council (H-GAC) in conjunction with the Texas 

Department of Transportation (TxDOT) and the City of Houston (COH) have sponsored 

a study on traffic safety in the East End of Houston. They have engaged the Center for 

Transportation Safety, Texas Transportation Institute (TTl), to conduct the study. 

The study is in response to concerns about the traffic, bicycle, and pedestrian safety of 

the Houston East End (also known as the Eastside), which is bound by the streets of 

Navigation on the North, Harrisburg on the South, and bisected by Wayside. The Injury 

Prevention Center ofthe Texas Children's Hospital has identified this area as having a 

concentration of crashes involving children. The Houston Police Department has also 

identified this area as having a high number of motor vehicle crashes. Finally, the 

Houston-Galveston Area Council has identified this area as being among the top 400 

crash hot spots in the region as well as being within the top 10 pedestrian crash hot spots. 

Scope of Work 

The following Tasks comprise the scope of work for the Houston East End Safety Study. 

Task 1: Technical Advisory Task Force Meeting 

Within two weeks after study initiation, a meeting with a technical advisory group 

(selected by H-GAC) would be held. The objective of the meeting would be to solicit 

assistance and assimilate any and all data relevant to the study scope. This meeting 

would also affect coordination of efforts, designate a schedule of activities, and delineate 

any specific agency concerns or issues to the project staff. Analysis methodology would 

be highlighted and discussed. A schedule of tasks would be delineated from this meeting. 
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Task 2: Broader Stakeholder Task Force Meeting 

Within a month after study initiation, a meeting with a group of Broader Stakeholders 

(selected by H-GAC) would be scheduled and conducted. The objective of the meeting is 

to solicit support for the goals of the study and to solicit general assistance from the 

Stake-holders. The details ofthe study schedule, as discussed in Task 1, would be 

presented. Any broader concerns of the Stakeholders will be discussed. 

Task 3: Obtain/Analyze Crash Data 

With the assistance of the Houston Department of Public Works and Engineering and the 

Houston Police Department complete crash records will be obtained for the past two 

years and analyzed in detail. Collision and condition diagrams will be prepared to 

determine common crash types, locations, and patterns. Crashes will be segregated by 

those susceptible to correction as opposed to others involving compromising factors 

(alcohol, speed, etc). Variables of influence to crashes will be summarized for 

comparative purposes in analysis. A brief report summarizing the methodology and the 

types of crashes will be prepared and presented to the sponsor. 

Task 4: Obtain/Analyze Traffic Operational Data 

With the assistance of the Houston Department of Public Works and Engineering, 

operational data related to vehicular, bicycle, and pedestrian movements will be obtained 

an analyzed. Areas of congestion, delay, or conflicts will be determined. Origins and 

destinations of traffic generation and/or attraction will be established if possible. A rough 

survey (count) of pedestrian and bicycle volumes will be conducted to establish 

pedestrian and bicycle traffic patterns. A brief report summarizing the methodology and 

the traffic patterns will be prepared and presented to the sponsor. 

Task 5: Obtain/Analyze Land Use and Street Inventory Data 

Available land use and street inventory data will be obtained and analyzed. Location, 

function, and warrant of traffic control devices within the study area will be reviewed for 

existing performance as related to crash history. Any potential improvements will be 
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noted as relevant to traffic safety. A brief report summarizing this data will be p~~l'~~ed 

and presented to the sponsor. 

Task 6: Determine Crash Patterns and Casual Relationships 

All of the previously discussed data will be assimilated to formulate, as strictly as 

possible, crash patterns and causative factors. Special focus will be given to pedestrian 

and bicycle crashes, especially in proximity to schools. Any follow-up investigation to 

specific crashes will be conducted as necessary. A brief report summarizing the 

methodology, the crash patterns, and the causal relationships will be prepared and 

presented to the sponsor. 

Task 7: Establish Engineering Countermeasure Improvements 

Causal patterns or factors of influence to crashes within the study area will be addressed, 

where applicable, with engineering countermeasure improvements or alternative 

improvements. These recommendations will follow accepted and published guidelines 

unless there are special conditions or circumstances associated with a special crash 

scenario. A brief report summarizing the methodology and the suggested 

countermeasures will be prepared and presented to the sponsor. 

Task 8: Establish Expected Crash Reduction from Countermeasure 

With the assistance of the Texas Department of Transportation and the City of Houston 

Department of Public Works and Engineering, each of the proposed countermeasures 

identified in Task 7 will be analyzed with respect to expected crash reductions, by type of 

crash and by severity level. The basis of these estimates will come from the above 

mentioned agencies, TTl's own experience, and existing national databases on crash 

reductions will be prepared and presented to the sponsor. 

Task 9: Establish Expected Costs of Countermeasures 

With the assistance of the Texas Department of Transportation and the City of Houston 

Department of Public Works and Engineering, each of the proposed countermeasures 

identified in Task 7 will be analyzed with respect to costs. Detailed cost estimates will be 
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provided for each countermeasure. These will include equipment costs, constfll~UU11 

costs, and maintenance costs. A brief report summarizing the methodology and the 

expected costs will be prepared and presented to the sponsor. 

Task 10: Prioritize Alternative Improvements by Preliminary Benefit-Cost 

For each countermeasure identified in Task 7, a benefit-cost analysis will be conducted. 

This will allow preliminary benefit-cost ratio calculations for all countermeasures or 

alternatives to allow funding and implementation prioritization. Advantages and 

disadvantages of all alternatives will be discussed as they relate to benefit-cost priority. 

A brief report summarizing the methodology, the expected benefit-costs, and the 

recommended prioritization will be prepared and presented to the sponsor. 

Task 11: Preliminary Final Report 

A preliminary final report will be prepared and presented to H-GAC and the sponsor. 

Five (5) copies will be produced. The report should consolidate all the previous steps and 

should read as a coherent document, separated into chapters corresponding to the above 

tasks. 

Task 12: Receive Comments from Sponsor and Stakeholders Group 

Within three weeks of receiving the preliminary final report, H-GAC, TxDOT, the 

sponsor, and the other stakeholder agencies will review the preliminary final report and 

will provide detailed written comments to TTL 

Task 13: Final Report 

Within three weeks of receiving the written comments received from H-GAC, TxDOT, 

the sponsor, and the stakeholders, TTl will provide a final report that summarizes the 

entire study. Each of the above tasks will be sections ofthe report. The aim is to 

produce a document that will serve as a framework for implementing study 

recommendations as well as a "best practices" prototype for conducting a safety study. 
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Task 14: Final Meeting with Broader Stakeholders 

The final report will be presented at a meeting of the Broader Stakeholders. TTl is 

expected to make a presentation on the general conclusions and to invite discussion. 

Twenty (20) copies of the final report will be given to the sponsor, H-GAC, TxDOT, and 

the Stakeholders. 

This preliminary report is produced in satisfaction of Task 11 and is a compilation of 

work efforts from Tasks 1-10 which will be presented as independent chapters in the 

remainder of this report. 
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Chapter 2 - Technical Advisory Task Force Meeting 

The Houston East End Safety Study was initiated by signed contract on April!, 2003. A 

meeting was held on April 2, 2003 between TTl staff and H-GAC Safety Program staff. 

Crash data to be furnished by H-GAC was identified and discussed. Task outline for the 

study was reviewed. Contacts within other advisory agencies were noted and 

communication protocol established initial field observations were scheduled as well as 

an advisory Task Force meeting to be held in lieu of a stakeholder meeting as designated 

in Task 2. This meeting was tentatively scheduled for April 21, 2003 with no formal 

presentation required. The purpose of this initial meeting was to solicit study inputs for 

follow-up investigation. 
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Chapter 3 - Broader Stakeholder Task Force Meeting 

A meeting was held at the H-GAC conference room on April 21, 2003 in satisfaction of 
the Task 2 objective. The following individuals representing their associated agencies in 
as follows: 

1. Ned Levine 
2. Alan Clark 
3. Dan Raine 
4. Thomas Funney 
5. Martin Chavez 
6. Susan Hirtz 
7. Nicole Flannory 
8. Leonel Castillo 
9. Sylvia Cavazos 
10. Elizabeth Andre 
11. John Gaynor 
12. Stuart Corder 
13. John Mounce 
14. Ida van Schalkwyk 
15. Robert Benz 
16. Rene Smith 

H-GAC 
H-GAC 
H-GAC 
H-GAC 
East End District 
Texas Children's Hospital 
City of Houston 
City of Houston 
City of Houston 
City of Houston 
TxDOT 
TxDOT 
TTl 
TTl 
TTl 
TTl 

Based upon input from this meeting, subsequent field observations were conducted 
during both daytime and nighttime by TTl staff on May 7, 2003. Observations were 
made at different locations throughout the Study Area. As an example, the following 
field observations were noted at Thomas Edison Middle School in the 6900 Block of 
Avenue I: 

Thomas Edison Middle School area. (690 1 Avenue I) 
• Approximately 3:30 PM students began exiting school. By 3:40 most appear to 

have left school grounds 
• Most students leave via Ave I school entrance 
• Single gate from school parking lot for vehicles & pedestrians. Consider closing 

to vehicles during student exit rush period 
• Parked cars along Ave I awaiting student pick-up. 
• Several bicycle/push-cart street venders along Ave I and surrounding streets. 
• Marked cross walks in area, but many students walk (apparently comfortably, 

without any concern for traffic) in and out of traffic surrounding school. Appear 
to stay in street longer than necessary to cross. 

• Much mid-block crossing on smaller streets around school ( e.g., Avenue I, 70th 

Street). Less mid-block crossing on nearby major streets (e.g., Sgt Garcia) where 
students were observed to use cross walk. 

• Pedestrian gate from school grounds to mid-block on Sgt Garcia 
• Poor sight distance from Ave I at Sgt Garcia intersection (looking south toward 

north bound one-way traffic on Sgt Garcia.) (near school) 
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• Re: Sidewalks in immediate vicinity of school: 
• Obstructions on Ave I include a fire hydrant and residential property gates open 

onto sidewalk. 
• Sidewalks are generally narrow, some in disrepair. 
• On 70th Street between Ave I and H: sidewalk on one side only. 
• Check the layout of the major arterials then the sun might create visibility 

problems in the morning and afternoon along these routes - signal backplates 
might then aid visibility of the signals. 

• Traffic controls along some routes are not consistent - at one intersection you 
might have a stop and in the next case the cross traffic are stopped. This might 
cause confusion. 

• A speed hump exists on 78th close to the intersection with Navigation. No 
warning is provided - this maybe a hazard because it is not consistent - there are 
no other observed traffic calming devices in the area. 

• The intersection of Park view/Harrisburg is a non-typical intersection: intersection 
area too big and might cause confusion, limit with road markings to improve 
readability 

• Day labor was observed at the northwestern corner of Harrisburg/ 78th 

• The person we interviewed at the metro stop observed crashes at the bank - the 
bank is located on the corner of Harrisburg and 71 st 

• At the Thomas Edison Middle School: corner clearances are very poor and at the 
intersection of Garcia and Avenue I the fencing is a corner obstruction that greatly 
reduces the ability of a driver to observe traffic along Garcia when exiting 
Avenue 

• The area west of Wayside (north of Harrisburg): there seems to be some sort of 
construction effort in the area 

• New walkways and driveways are being installed in the area 
• Check the connection between pedestrian related crashes and metrostops 
• The intersection of Harrisburg/Latham is staggered - this might increase the 

likelihood of pedestrian crashes (pedestrians won't know where to cross and the 
requirements on the driver are also higher) and other crashes. 

• The T -junction of Harrisburg and Bryan - there is a park, a swimming pool and 
other recreational facilities south of Harrisburg - might lead to higher pedestrian 
exposure rates and likelihood of pedestrian crashes 

• There is a metrostop at the intersection of Lockwood/Harrisburg 
• The school on Lamar Gust off 75th

) and south of Harrisburg: roads are very 
narrow and sidewalks are not maintained well (overgrowth) and obstructed by 
parked vehicles 

• Review metro stop locations in cases where pedestrian crashes coincide (maybe 
the metro bus organization is willing to discuss the location of their stops with 
us). 

Appendix A provides photo documentation of these field inspections along with 
associated captions. 
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Chapter 4 - Obtain/Analyze Crash Data 

Data Resources 

The following crash record files were obtained from the designated agencies: 

1. EMS crash data: 1998-2001. These data were collected by the EMS trauma 
centers at Herman Memorial Hospital and Ben Taub Hospital and compiled by the 
Injury Prevention Center at the Texas Children's Hospital and geocoded by H­
GAC. 

2. DPS crash data: 1998-2000. These data were collected by the Accident Records 
Bureau of the Department of Public Safety who obtained the data from the police 
departments of individual jurisdictions according to the DPS reporting criteria. 
The data were then compiled and geocoded by H-GAC. 

3. HPD crash data: December 2001 - January 2003 were collected by the Houston 
Police Department using the state reporting form (ST 3). The data were compiled 
and geocoded by TTl. 

Data Analysis 

Four years of EMS crash data for bicycles and pedestrians were collected from Texas 

Children's Hospital. The EMS crash data set was pared down to just the East End Study 

Area, which resulted in 26 crashes. Of those crashes, over 80 percent were pedestrian 

crashes and males were twice as likely to be involved in a crash as shown in Table 1. All 

of the bicycle crashes were male, making up almost 20 percent of the total crashes. All 

the crashes in the study area involve Hispanic children with ages ranging from 2 to 14. 

Forty-two percent of the crash victims were 0-5 or not of school age, 38 percent were in 

elementary school, and 19 percent were in middle school (Table 2). Table 3 represents 

the interpretation of comments to determine which crashes are potentially susceptible to 

engineering correction. Almost a quarter of the crashes were identified as educational 

issues for parents or children. Thirty percent of the crashes did not have any comments 

thus it was not possible to determine if there is an engineering correction possible. 

Driveway, hit and run, and crashes involving speeding were also removed from the 

dataset since those require behavioral corrections and are not engineering related. The 

severity of all crashes could not be determined but most comments just listed abrasions 

and contusions with no fatalities or severe injury. Total and correctable plots of the 

Texas Children's Hospital Pedestrian and Bicycle crashes are shown in Figure 1 and 

Figure 2. 
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Female Pedestrian 7 27% 
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Figure 1. All Pedestrian and Bicycle Crashes Reported by Texas Children'~ TT - -pital 
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Figure 2. Pedestrian and Bicycle Crashes Reported by Texas Children's ~~ )ital 
Amenable to Engineering Countermeasures 
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There were twenty-eight pedestrian crashes and 11 bicycle crashes found in the ~//V ':0 

2000 DPS crash data set. Summary findings were also produced from the 1998 - 2000 

DPS crash file to establish trends based on relevant contributory variables. These 

resulting crash statistics are presented in Tables 4 - 15. 

The total number (488) of reportable crashes from the 1998 - 2000 DPS crash data 

occurring in the Houston East End Study Area is plotted by location in Figure 3. Figure 4 

plots only those crashes susceptible to correction by engineering countermeasures; i.e. no 

alcohol, drugs, excessive speed, or unlicensed driving behavior is a crash identified as 

susceptible to correction. The total number of crashes, susceptible to correction, is 

reduced to 98 occurring within the study area. 

Working collision and condition diagrams were produced by major street corridor and 

intersection within the Houston East End Study Area for all complete, hard copy crash 

data obtained from the City of Houston Police Department (HPD) for the period 

December, 2001, through January, 2003. These data are also plotted by location as 

shown in Figure 5. The total number of crashes (231) within the designated time period 

was reduced as previously discussed to only those crashes susceptible to correction by 

engineering countermeasures. These crashes (197) are plotted by location in Figure 6. 

The following major intersections within the study area were focused on: 

1. Navigation @ Wayside 

2. Navigation @ Sgt. Macario Garcia 

3. Wayside @ Canal 

4. Canal @ Sgt. Macario Garcia 

5. Capitol @ Wayside 

Narrative summaries from the HPD hard copy crash data for the major intersections in 

the study area are given in Appendix B. Likewise, similar narrative crash data summaries 

for street corridors within the study area are given in Appendix C. 
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Table 4. Number and Percent of Crashes bv Severity (1998-2000) 
Crash Severity (Most serious injury sustained in crash) 

Fatal 
Incapacitating Non-incapacitating Possible PD~ (Non-

Total Injury Injury Injury Injury) 
Total 4 12 67 255 150 488 
Percent of all Crashes 0.8 2.5 13.7 52.3 30.7 100 

Table 5. Casualties by Person In_lured (1998-2000) 
Casualty Severity 

Person injured Fatality 
Incapacitating Non-incapacitating Possible 

Non-injury Total 
Injury Injury InJt!!y 

Drivers 1 6 48 258 579 892 
Passengers 1 4 32 226 - 263 
Pedestrians 1 6 14 12 - 33 
Bicyclists 1 0 4 6 - 11 
Other 0 0 1 4 - 5 
Total Casualties 4 16 99 506 579 1204 

Table 6. Crash Severity by First Harmful Event (1998-2000) 
Crash Severity (Most serious in·ury sustained in crash) 

First Harmful Event Fatal 
Incapacitating Non-incapacitating Possible PD~ (Non-

Total 
Percent of 

Injury Injury Injury Injury) all crashes 
Another Motor Vehicle in Transit 2 8 43 221 88 362 74.2 
Fixed Object - - 3 13 43 59 12.1 
Other Non-collision - - - - 1 1 0.2 
Other object - - - - 2 2 0.4 
Overturned - - 1 - - 1 0.2 
Parked Car - 1 4 4 15 24 4.9 
Bicyclist 1 - 3 6 - 10 2.0 
Pedestrian 1 3 12 9 - 25 5.1 
RR Train - - 1 2 1 4 0.8 
Total 4 12 67 255 150 488 100 
Percent of all Crashes 0.8 2.5 13.7 52.3 30.7 100 



Table 7. Crash Severity b, Traffic Control and Intersection Relationship (1998-2000) 
Crash Severity (Most serious in.it!ry sustained in crash 

Type of Traffic Control Fatal 
Incapacitating Non-incapacitating PDO (Non- Possible 

Total 
Injury Injury Injury) Injury 

Intersection Center stripe or divider I - 4 11 17 33 
Flashing red light - - - I I 2 
None shown or inoperable - - - I 1 2 
RR gates or signal - - - 1 1 
Stop & go signal 1 3 24 21 57 106 
Stop sign 1 1 10 14 39 65 
Turn marks - - - 1 - 1 

Intersection Total 3 4 38 49 116 210 
Intersection Related Center stripe or divider - - 1 3 6 10 

Stop & go signal - 2 4 13 38 57 
Stop si~ - - - 2 6 8 

_(blank) - - 1 - - 1 
Intersection Related Total 0 2 6 18 50 76 
Driveway access Center stripe or divider - - 1 14 27 42 

None shown or inoperable - 1 - - 4 5 
Officer, flagman - - 1 1 

Driveway access Total 0 1 1 15 31 48 
Non-intersection Center stripe or divider 1 4 15 52 47 119 

None shown or inoperable - 1 5 16 8 30 
RR gates or signal - - 1 2 3 
Stop & go signal - - 1 1 
(blank) - - - - 1 1 

Non-intersection Total 1 5 22 68 58 154 
Grand Total 4 12 67 150 255 488 
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Table 8. Crash Severity by Vehicle MovementlManner of Collision (1998-2000) 
Crash Severi~ _CMost serious injury sustained in crash) 

Vehicle Movement! 
Fatal 

Incapacitating Non-incapacitating Possible PD~ (Non-
Total 

Manner of Collision Injmy Inj~ Injll!Y Injury) 
1 Vehic1e going straight 2 3 21 29 60 115 
1 Vehicle backing 0 1 0 0 0 1 
1 Vehicle turning left 0 0 3 2 0 5 
1 Vehicle turning right 0 0 0 2 2 4 
1 Vehicle, other 0 0 0 1 0 1 
2 Vehicles -approaching at angle 1 3 27 103 40 174 
2 Vehicles - opposite directions 0 0 4 14 14 32 
2 Vehicles -going_ same direction 1 5 12 104 33 155 
2 Vehicles -other 0 0 0 0 1 1 
Total 4 12 67 255 150 488 

Table 9. Crash Severity by Light Condition (1998-2000) 
Crash Severity (Most serious injury sustained in crash) 

Light Condition Fatal 
Incapacitating Non-incapacitating Possible PD~ (Non-

Total 
Injury Injury Injury Injury) 

Darkness-Lighted 2 3 28 58 49 140 
Darkness-Not Lighted 0 0 3 7 8 18 
Dawn 0 1 0 3 3 7 
DayJigjIt 2 8 35 183 87 315 
Dusk 0 0 1 4 3 8 
Total 4 12 67 255 150 488 

Percent of 
all crashes 

23.6 
0.2 
1.0 
0.8 
0.2 

35.7 
6.6 

31.8 
0.2 
100 

Percent of 
all crashes 

28.7 
3.7 
1.4 

64.5 
1.6 
100 



Table 10. Crash Severity by Time of Day (1998-2000) 
Crash Severity (Most serious injruy sustained in crasht 

Time of Day Fatal 
Incapacitating Non-incapacitating Possible PD~ (Non-

Total 
Percent of 

Injury Injury Injury Injury) all crashes 
Midnight-4AM 0 0 8 21 17 46 9.4 
4AM-8AM 2 1 4 16 18 41 8.4 
8AM-Noon 0 2 4 40 26 72 14.8 
Noon-4PM 2 4 12 79 29 126 25.8 
4PM-8PM 0 3 21 68 32 124 25.4 
8PM-MidniKht 0 2 18 31 28 79 16.2 
Total 4 12 67 255 150 488 100 

Table 11. Crash Severity by Weather Condition (1998-2000) 
Crash Severity (Most serious injury sustained in crash) 

Weather Fatal 
Incapacitating Non-incapacitating Possible PD~ (Non-

Total 
Percent of 

Injury Injury Injury Injury) all crashes 
Clear (cloudy) 4 12 64 237 133 450 92.2 
Raining 0 0 3 16 16 35 7.2 
Fog 0 0 0 1 1 2 0.4 
Smoke 0 0 0 1 0 1 0.2 
Total 4 12 67 255 150 488 100 
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Table 12. Number and Percent of Crashes by Severity in which At Least One Driver was Reported as Driving 
Under the Influence of Alcohol or Drugs (1998-2000) 

Crash Severity (Most serious injury sustained in crash) 

Fatal 
Incapacitating Non-incapacitating Possible PD~ (Non-

Total 
Injury Injury Injury Injury) 

Number of Crashes 4 12 67 255 150 488 
Number of DUI Crashes 1 3 8 15 14 41 
Percent of all Crashes Reported 

25.0 25.0 11.9 5.9 28.0 8.4 
asDUI 
Note: All but 3 ofthe 'DUI' crashes are alcohol as opposed to drug-related. 

Table 13. Number and Percent of Crashes by Severity in which At Least One Driver was Reported as Driving 
Over the Speed Limit or at a Speed Unsafe for Conditions (1998-2000) 

Crash Severity (Most serious injl!!)' sustained in crash) 

Fatal 
Incapacitating Non-incapacitating Possible PD~ (Non-

Total 
Injury Injll1)' Injury Inj!!fY) 

Number of Crashes 4 12 67 255 150 488 
Number of Speed-related Crashes 1 2 14 64 34 115 
Percent of all Crashes Reported 

25.0 16.7 20.9 25.1 22.7 23.6 
as Speed-related 
Note: All but 3 of the Speed-related crashes are 'speed unsafe for conditions' as opposed to 'speed over the limit' 



Table 14. Summar) of Pedestrian Causality Crashes (1998-2000) 
Number Number 

Vehicle Driver Factors Contributing to Crash (1) Pedestrian Action 
Speed Unsafe for Conditions 6 Crossing road at intersection or crosswalk 6 
Fail to yield ROW 1 Crossing road NOT at intersection or crosswalk 3 
Disregard stop & go signal 2 Getting on/off a vehicle 1 
Other factor 1 Working in roadway 1 
N/A 24 

Injured Pedestrians reported committing a violation 8 
Vehicle Driver Factors Contributing to Crash (2) Injured Pedestrian reported drinking 1 

Fail to yield ROW to Pedestrians 5 
DWI 1 Li~ht Condition When Pedestrian InJured 
Other factor 4 Daylight 20 
N/A 25 Darkness - Lighted 11 

Darkness - Not Lighted 2 
Injured Pedestrian Age Range = 2-72 

0-5 yrs old 5 Time of Day When Pedestrian Injured 
6-12 yrs old 3 Midnight-4AM 2 
13-20 yrs old 4 4AM-8AM 1 
21-65 yrs old 15 8 AM - Noon 4 
>65 5 Noon-4PM 6 
Unknown age 1 4PM-8PM 13 

8 PM- Midnight 7 

Pedestrian Crashes by Traffic Control and Intersection Relationship 

Type of Traffic Control 
Driveway 

Intersection 
Intersection Non-

Total 
access Related intersection 

Center stripe or divider 1 3 - 5 9 
None shown or inoperative 1 - - 6 7 
RR gates or signal - - - 1 1 

Stop & go signal - 2 7 1 10 
(blank) - - 1 - 1 
Total 2 5 8 13 28 
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Table 15. Summary of Bicyclist Causality Crashes (1998-2000) 
Number 

Vehicle Driver Factors Contributing to Crash (1) 
Speed Unsafe for Conditions 1 Injured Bicyclist reported committing a violation 
Fail to yield ROW I Injured Bicyclist reported drinking 
Disregard stop sign/light I 
N/A 8 Light Condition When Bicyclist Injured 

Daylight 
Vehicle Driver Factors Contributing to Crash (2) Darkness - Lighted 

Fail to yield ROW to Bicyclist 1 
DWI 1 
Other factor 1 Time of Day When Bicyclist Iniured 
N/A 8 Midnight-4AM 

4AM-8AM 
Injured Bicyclist Age Range = 12-49 8 AM-Noon 

0-5yrs old 0 Noon-4PM 
6-12 yrs old 1 4PM-8PM 
13-20 yrs old 3 8 PM-Midnight 
21-65 yrs old 7 
>65 0 

Bicycle Crashes by Traffic Control and Intersection Relationship 

Type of Traffic Control 
Driveway 

Intersection 
Intersection Non-

Total 
access Related intersection 

Center stripe or divider 1 1 - - 2 
None shown or inoperative - - - 1 1 

Stop & _g~ signal - 3 1 - 4 
Stop sign - 2 2 - 4 

Total 1 6 3 2 11 

Number 

4 
1 

10 
1 

0 
0 
I 
4 
5 
1 
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Figure 3. All 1998-2000 DPS Reported Crashes 
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Figure 4. 1998-2000 DPS Reported Crashes Amenable to Engineering Coun . easures 
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· 5 All HPD Reported Crashes Figure . 
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Figure 6. HPD Reported Crashes Amenable to Engineering Counterm 'es 
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Chapter 5 - Obtain/Analyze Traffic Operational Data 

Data Resources 

The following operational data were obtained from the designated agencies: 

1. 24-hour Traffic Volume Counts January 2000 from the City of Houston, 

Department of Public Works and Engineering, Traffic Management & 

Maintenance Branch (website); 

2. 24-hour Count Record 2000 to 2002 data from the Texas Transportation Institute 

Houston Office were obtained for the study area; 

3. 2001 Traffic Map containing the 24-hour urban traffic volumes from Texas 

Department of Transportation; 

4. Origin and Destination data were obtained from H-GAC's modeling group to 

determine percentage of through traffic; 

5. Traffic Signal Inventory and selected signal timings from the City of Houston, 

Department of Public Works and Engineering; and 

6. Traffic Speed Data were collected by the research team to aid in the crash 

analysis. 

Data Analysis 

Traffic volume data were collected from the City of Houston's website. An extensive 

database is available; however, no counts from this data set were within the study area. 

The Texas Transportation Institute's internal traffic volumes database contained three 

traffic counts within the study area and is shown in Figure 7. The majority of the traffic 

counts (27) was from TxDOT and is shown in Figure 8. 
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East End Data 

Figure 7. TTl Traffic Counts. 
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Figure 8. 2001 TxDOT Houston District Coverage Counts. 
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The traffic volume data sets ranged from electronic to paper copies. All d; ~re 

summarized to 24-hour traffic counts to be utilized for crash frequency calculations. 
Data were obtained on all major roadways as shown in Figure 9. 
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Figure 9. All Applicable Traffic Counts. 
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A detailed listing of the counts can be found in Appendix D and E. Traffic volu-- -- -vere 

checked for consistency and site investigation combined with cursory traffic analysis did 

not reveal any congestion problems. 

Bicycle and pedestrian counts were requested from the City of Houston but none were 

available. No counts were made based on the low number crashes susceptible to 

engineering correction and the lack of a crash pattern or grouping. 

Origin and destination data were obtained from H-GAC's modeling group to determine 

the percentage of through traffic. The smallest possible analysis area is based on the 

Traffic Analysis Zone (T AZ) data bounded on the North by Canal, on the East by 

Sergeant Macario Garcia, and on the South and West by the railroad tracks. No formal 

data were provided except an email indicating that the estimated percentage of local 

traffic to all traffic was 21.8 percent (local traffic defined as a trip with an origin or 

destination within this boundary: North to Navigation, South to the Missouri-Kansas­

Texas (MKT) rail line, East to the Houston Belt and Terminal (HB&T) rail line). An 

additional piece of useful information was that the percentage of truck traffic to all 

vehicles was estimated at 9.1 percent. Reports of high truck volume and site inspection 

confirmed this estimate. 

A query ofthe City of Houston's Traffic Control Device database was used to 
determine the locations of the traffic signals, stop signs, and other traffic elements in 
the area. The following list and Figure 10 provides a breakdown of the number and 
the location oftraffic control devices in the study area. Copies of the traffic signal 
timings for the following intersections were obtained and clearance intervals were 
verified for compliance. No deficiencies were found. All traffic signals appear to 
have the proper clearance interval, amber phase, and all red indications. 

• Traffic Signals 13 

• Four-way Stop Signs 3 

• Two-way Stop Signs 61 
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A spot speed study conducted at selected intersections approaches. These appro--'--­

were selected based on the preliminary crash analysis. The following intersections were 

surveyed: 

• Wayside and Navigation, 

• Wayside and Canal, 

• Wayside and Capitol, and 

• Sergeant Macario Garcia and Canal. 

Figure 11 shows a map of the location and direction where the speed surveys were 

conducted. Selected approaches were studied based on the crash data and collision 

diagrams. Speeds ofthe lead vehicles or non-influenced vehicles were collected. Most 

locations were mid-block and care was taken to conceal the laser gun to ensure an 

unbiased sample. Vehicles approaching a red light were not included in the sample. 

Table 16 presents a summary of the 85th percentile speeds. Most locations had an 85th 

percentile speed below the posted speed limit. The raw data, tabulated speed statistics, 

and graphs were generated for each location and are presented in Appendix F. 

Table 16. Summary of Spot Speed Study. 

Location # Street Name Direction Speed 85th Percentile 

Limit Speed 

1 Wayside @ Navigation SB 40 42 

2 Navigation @ Wayside EB 35 34 

3 Wayside @ Canal SB 40 40 

4 Canal @ Wayside EB 30 31 

5 Canal @ Sgt. Macario Garcia EB 30 32 

6 Sgt. Macario Garcia @ Canal NB 40 38 

7 Wayside @ Capitol SB 40 32 

8 Capitol @ Wayside WB 30 30 

9 Capitol @ Wayside EB 30 28 
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Preliminary Findings 

Based upon the examination of the available traffic data for the East End Study, there 

appears to be no congestion or delay problems. Simple volume-to-capacity ratios, 

engineering judgment, and site inspections verified these results. Traffic signal timing 

clearance intervals were found to be adequate for the posted and operating speeds on the 

corridors. No deficiencies were found. The lack of bicycle and pedestrian crash clusters 

did not warrant any bicycle or pedestrian counts. The spot speed study doesn't indicate 

any speed-related problems in the area. 
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Chapter 6 • Obtain/Analyze Land Use and Street 
Inventory Data 

Data Resources 

The following land use and street inventory data were obtained from the designated 

agencIes: 

1. Aerial Photographs (TxDOT) 
2. Study Boundary Area (TTl) 
3. Parcel and Land Use (H-GAC) 
4. Demographics: Population and Vehicle Tenure (H-GAC) 
5. Bus Stops (50) and Routes (METRO) 
6. HISD Boundaries (HISD) 4 Elementary, 1 Middle, and 1 High School 
7. City of Houston Data: 

a. Traffic Signals (13) 
b. Stop Signs (64) 
c. Schools (2) 
d. Parks (2 just outside study area) 
e. Libraries (1) 
f. HPD Stations and Districts (2) 
g. Multi-Service Medical Center (1) 
h. Fire Station (1) 
i. Churches (13) 
J. Railroad 
k. Water Features 
1. Super neighborhoods 
m. Subdivisions 
n. Council Districts (2) 
o. MUD 
p. Zip Codes 

Data Analysis 

The above data were obtained from the responsible agency and imported into a 

Geographical Information System (GIS). These layers are shown on the maps in Figures 

12 through 14. Aerial photos are used for verification ofland use and to confirm 

inventory information. The road inventory data, traffic counts, and traffic operational 

data combined with the crash data were used to determine if there were any cause and 

effect relationships between land use or attractions and crash patterns. 
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The land use was classified and summarized by like-travel patterns. Table 17 shows the 

totals for each classification of land use by parcel. In some cases, joined parcels are not 

aggregated in the database. For example, at one of the school locations the database lists 

aggregated parcels on one side of the block and individual parcels on the other side, but 

both are included in the school property. 

Table 17. Summarization by Land Use Classification 

Classification No. of Parcels Area 
Short-Term Shopping 1.6% 1.9% 
Long-Term Shopping 4.9% 6.6% 
IndustriaVW arehouse 3.7% 21.7% 
Housing 10.5% 6.9% 
Single Family Housing 59.3% 28.7% 
Children's Activity Area 2.6% 13.4% 
Parking 2.6% 1.9% 
Vacant Land 11.6% 16.7% 
Miscellaneous 3.2% 2.2% 

The classifications used in Table 17 are based on like traffic patterns, characteristics, and 

vehicle type. For instance Short Term Shopping is based land use such as gas stations, 

convenience stores, fast food, etc.; land uses that have high turnover rates. Long Term 

Shopping are grocery stores and department stores where patrons are on site for an hour 

or more. Industrial/warehouse has peaking characteristics in the AM and PM but also has 

some delivery vehicles throughout the day. The other classifications are similar, again 

being based on how traffic accesses the parcel, the length of time (dwell time), and 

vehicle type (passenger cars and trucks, delivery trucks and 18 wheelers, and pedestrians 

and bicyclists). 
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Figure 12. Aerial Photograph Showing Land Use and Area Characteristics. 
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No patterns could be found with respect to schools, libraries, and other attractions. 

However, there appears to be a cluster of crashes east of Sergeant Macario Garcia on 

Harrisburg: six rear ends, three right angle crashes, two sideswipes, and a head-on crash. 

Land use and access management seem to be contributing factors to these crashes. Short­

term and long-term shopping areas tend to have the highest number of crashes, but they 

also have the highest turnover rate. Land use and access management seem to be 

problems throughout the area, although no direct correlation can be made. On the streets, 

the close vicinity of 18-wheel trucks to residential housing could be the cause of many 

potential conflicts. Too many driveways and poor pavement conditions tend to keep the 

speeds low on the major streets. Minor streets have lots of parking and therefore speeds 

are relatively low as well. 

While there would appear to be a correlation between bus stops and crashes, as shown by 

Figure 15, no pattern of casual relationship could be established. Only four bus stop 

locations have not had a crash. Nine of the 26 EMS bicycle or pedestrian crashes are in 

the vicinity of the 50 bus stops. Far more crashes from the Department of Public Safety 

(DPS) data set were in close proximity to a bus stop. From DPS data only seven of the 

bus stops did not have a crash in close proximity to the bus stop. 

A summarization of the demographic data obtained from the 2000 census revealed the 

following facts: 

• Ethnicity (based on 2000 census table PL2 Hispanic or Latino, and not Hispanic 
or Latino by Race [73]) 
o Black 16.7% 
o Hispanic 40.6% 
o White 39.5% 
o Asian 2.3% 
o Other 0.9% 

• Median Household Income $22,430 
• Auto Availability 

o No Car Available 22.4% 
o One Car Available 44.0% 
o Two Cars Available 21.7% 
o Three Cars Available 8.8% 
o Four Cars Available 2.4% 
o Five Cars Available 0.7% 
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Figure 15. Bus Stop and Crash Data Correlation. 
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Preliminary Findings 

The population in the area is predominately poor with low education levels and is made 

up of a large immigrant population predominantly from Mexico and Central America. It 

is possible that these factors may contribute to some of the crashes in the study area and 

improvements in driver's education could improve safety above-and-beyond the 

engineering roadway improvements. Non-ideal land use patterns have formed over the 

years and mixed industrial and residential land use remains. The mix of large trucks near 

children walking and bicycling, residential housing near industrial warehouses are 

typically not considered desirable and can pose severe conflicts. Street parking, tight 

driveways spacing, building set back, and poor sight distance are contributing causes for 

some of the side street crashes. On the main streets, poor access management practices 

create unanticipated maneuvers both to access the property and/or avoid other vehicles 

making those maneuvers. 

Site investigation shows that old drainage design, narrow lanes, and bus traffic on 

Harrisburg could contribute to the crashes on this street. Harrisburg has a large crown, or 

center of the roadway compared to the gutter, and at each cross street the two crowns for 

each street intersect, causing a hump on the major arterial. This hump can cause drivers 

to avoid this lane or change lanes to avoid the hump. This curb lane is typically used by 

buses, and as a result there are ruts and potholes present. 
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Chapter 7 - Determine Crash Patterns and Causal 
Relationships 

Data Resources 

In addition to the previously discussed crash and operational data collected and analyzed in 

Tasks 3 - 5, East End intersection collision diagrams and hard copy crash data summaries are 

incorporated in Appendix E of this report. All of this information will be assessed relative to 

Table 18, General Countermeasures for Crash Patterns and Their Probable Causes, which is 

taken from National Cooperative Highway Research Program (NCHRP) Report No. 91 by 

Zeeger, et al. 

Data Analysis 

Based upon data assimilation and analyses conducted within Chapters 4 - 6, the following crash 

patterns identified within the East End Study Area and causal relationships determined to be 

associated with those crash patterns will be discussed. 

PedestrianlBicycie Crashes 

Pedestrian and Bicycle crashes were specified and located within the East End Study Area from 

both the EMS and DPS records as previously discussed. Examination of this data indicated no 

geographic or temporal aggregation of these types of crashes within the East End Study Area. 

No association can be established with children involved in these types of crashes with routes or 

access to public schools. No pattern related to bus stop locations has been established; or any 

significant frequency of conflicts or collisions at intersections or marked crosswalk locations. 

Assessments of contributing factors given in the TCH medical treatment records indicates lack of 

parental supervision and knowledge of risk led to the majority of injuries to children involved in 

pedestrian and bicycle collisions. 
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Table 18 

General Countermeasures for Crash Patterns and Their Probable Causes 

CRASH PATTERN PROBABLE CAUSE GENERAL COUNTERMEASURE 

Right-angle collisions at Restricted sight distance -Remove sight obstructions 
Unsignalized intersections -Restrict parking near comers 

-Install stop signs (see MUTCD) 
-Install warning signs (see MUTCD) 
-Install/improve street lighting 
-Reduce speed limit on approaches 
-Install signals (MUTCD) 
-Install yield signs (MUTCD) 
-Channelize intersections 

Large total intersection volume -Install signals (see MUTCD) 
-Reroute through traffic 

High approach speed -Reduce speed limit on approaches 
-Install rumble strips 

Right-angle collisions at Poor visibility of signals -Install advanced warning devices (see 
Signalized intersections MUTCD) 

-Install 12-in. signal lenses (see 
MUTCD) 

-Install overhead signals 
-Install visors 
-Install back plates 
-Improve location of signal heads 
-Add additional signal heads 
-Reduce speed limit on approaches 

Inadequate signal -Adjust amber phase 
timing -Provide all-red clearance phases 

-Add multi-dial controller 
-Install signal actuation 
-Retime signals 
-Provide progression through a set of 

signalized intersections 
Rear-end collisions at Pedestrian crossing -Install/improve signing or marking of 

Unsignalized intersections pedestrian crosswalks 
-Relocate crosswalk 

Driver not aware of -Install/improve warning signs 
intersection 

Slippery surface -Overlay pavement 
-Provide adequate drainage 
-Groove pavement 
-Reduce speed limit on approaches 
-Provide "SLIPPERY WHEN WET" 

signs 
Large numbers of turning -Create left or right-turn lanes 

vehicles -Prohibit turns and/or increase curb radii 
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Table 18 (Continued) 

General Countermeasures for Crash Patterns and Their Probable Causes 

CRASH PATTERN PROBABLE CAUSE GENERAL COUNTERMEASURE 

Rear-end collisions at Poor visibility of signals -Install/improve advance warning devices 
signalized intersections -Install overhead signals 

-Install 12 in. signal lenses (see MUTCD) 
-Install visors 
-Install back plates 
-Relocate signals 
-Add additional signal heads 
-Remove obstacles 
-Reduce speed limits on approaches 

Inadequate signal timing -Adjust amber phase 
-Provide progression though a set of 

signalized intersections 
Pedestrian crossings -Install/improve signing or marking of 

pedestrian crosswalks 
-Provide pedestrian "WALK" phase 

Slippery surface -Overlay pavement 
-Provide adequate drainage 
-Groove pavement 
-Reduce speed limit on approaches 
-Provide "SLIPPERY WHEN WET" 

signs 
Unwarranted signals -Remove signals (see MUTCD) 

Large turning volumes -Create left or right-turn lanes 
-Prohibit turns 
-Increase curb radii 

Pedestrian crashes at intersections Restricted sight distance -Remove sight obstructions 
-Install pedestrian crossings 
-Install/improve pedestrian crossing 
signs 

-Reroute pedestrian paths 
Inadequate protection for -Add pedestrian refuge islands 

pedestrians 

Inadequate signals -Install pedestrian signals (see MUTCD) 
Inadequate signal -Add pedestrian "WALK" phase 

phasing -Change timing of pedestrian phase 
School crossing area -Use school crossing guards 

Pedestrian crashes between Driver has inadequate warning of -Prohibit parking 
intersections frequent mid-block crossings -Install warning signs 

-Lower speed limit 
-Install pedestrian barriers 

Pedestrians walking on -Install sidewalks 
roadway 
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Table 18 (Continued) 

General Countermeasures for Crash Patterns and Their Probable Causes 

CRASH PATTERN PROBABLE CAUSE GENERAL COUNTERMEASURE 

Pedestrian crashes between Long distance to nearest walk -Install pedestrian crosswalk 
intersections -Install pedestrian actuated signals (see 

MUTCD) 
Pedestrian crashes at driveway Sidewalk too close to traveled -Move sidewalk laterally away from 

crossings way highway 
Left-tum collisions at Large volume of left turns -Provide left-tum signal phase 

intersections -Prohibit left turns 
-Reroute left-tum traffic 
-Channelize intersection 
-Install STOP signs (see MUTCD) 
-Create one-way streets 
-Provide turning guidelines (if there is a 

dual left turn lane) 
Restricted sight distance -Remove obstacles 

-Install warning signs 
-Reduce speed limit on approaches 

Right-tum collisions at Short turning radii -Increase curb radii 
intersections 

Fixed-object collisions Objects near traveled way -Remove objects near roadway 
-Install barrier curbing 
-Install breakaway feature light poles, 

signposts, etc. 
-Protect objects with guardrail 

Fixed-object collisions and/or Slippery pavement -Overlay existing pavement 
vehicles off roadway -Provide adequate drainage 

-Groove existing pavement 
-Reduce speed limit 
-Provide "SLIPPERY WHEN WET" 

signs 
Roadway design inadequate for -Widen lanes 

traffic conditions -Relocate islands 
-Close curb lanes 

Poor delineation -Install/improve pavement markings 
-Install roadside delineators 
-Install advance warning signs (e.g., 
curves) 

Sideswipe collisions between Roadway designs inadequate for -Install/improve pavement markings 
vehicles traveling in opposite traffic conditions -Channelize intersections 

directions or head-on collisions -Create one-way streets 
-Remove constructions such as parked 

vehicles 
-Install median divider, widen lanes 
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Table 18 (Continued) 

General Countermeasures for Crash Patterns and Their Probable Causes 

CRASH PATTERN PROBABLE CAUSE GENERAL COUNTERMEASURE 

Collisions between vehicles Roadway design inadequate for -Widen lanes 
traveling in same direction such traffic conditions -Channelize intersections 

as sideswipe, turning, or lane -Provide turning bays 
changing -Install advance route or street signs 

-Install/improve pavement lane lines 
-Remove parking 
-Reduce speed limit 

Collisions with parked cars or Large number of parking -Prohibit parking 
cars being parked turnovers -Change from angle to parallel parking 

-Reroute through traffic 
-Create one-way streets 
-Create off-street parking 
-Reduce speed limit 

Roadway design inadequate for -Widen lanes 
present conditions -Change from angle to parallel parking 

-Prohibit parking 
-Reroute through traffic 

Collisions at driveways Left turning vehicles -Install median divider 
-Install two-way left-tum lanes 

Improperly located driveway -Regulate minimum spacing driveways 
-Regulate minimum comer clearance 
-Move driveway to side street 
-Install curbing to define driveway 

location 
-Consolidate adiacent driveways 

Right-turning vehicles -Provide right-turn lanes 
-Restrict parking near driveways 
-Increase the width of the driveway 
-Widen "through" lanes 
-Increase curb radii 

Large volume of through traffic -Move driveway to side street 
-Construct a local service road 
-Reroute through traffic 

Large volume of driveway traffic -Signalize driveway 
-Provide acceleration and deceleration 
lanes 

-Channelize driveway 
Restricted sight distance -Remove sight obstructions 

-Restrict parking near driveway 
-Install/improve street lighting 
-Reduce speed limit* 
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In summary, no pattern or causal relationship of pedestrian and bicycle crashes, wiuHH .he East 

End Study Area, susceptible to remediation (crash reduction) by engineering safety 

improvements can be established. Field observations did note several locations where physical 

countermeasures would be recommended; however, no pattern of crashes can be identified to be 

directly associated. These suggested safety improvements will be discussed in the Chapter 8 

report. Education of both parents and children seems to hold the most potential for influence 

(reduction) in these types of conflicts. 

Primary Arterial Crashes 

Alternate US Highway 90 consists of the one way pairs of Wayside and Sgt. Macario Garcia. 

These roadway facilities are multi-lane with a traffic demand of over 30,000 vehicles per day. 

Major signalized intersections exist at Navigation, Canal, Harrisburg, and Capitol. For the 1.3 

mile section of US 90 Alternate within the East End Study Area, the crash rate was over three (3) 

times the State and Harris County rate for urban principal arterials (4 or more lanes) over the 

time period 1998 - 2000. Of the 488 total crashes within the East End Study Area for 1998-

2000,343 crashes occurred on Wayside or Sgt. Macario Garcia. Less than one third of these 

crashes were at major intersections. This data is shown in Table 19. No geographic, temporal, 

or environmental aggregation of crashes was established in examination. 

From analysis of the hard copy crash data (2002) over 20 percent of all crashes occurring on the 

Wayside/Sgt. Macario Garcia routes within the East End Study Area are sideswipe crashes 

associated with lane position. These crashes are typically described as "failure to drive in single 

lane, changed lanes when unsafe, turned improperly, and failure to control speed." Analysis 

indicates that reinforcement of lane demarcation with improved lane striping and the addition of 

raised pavement markers (RPM's) holds potential to influence (reduce) this historical pattern of 

crashes. 

In addition, there are numerous Stop-controlled, intersecting side streets onto Wayside/Sgt. 

Macario Garcia. These at grade intersections exhibit restricted quadrant sight distance due to 

comer development with minimum setbacks. These visibility restrictions are further exaggerated 

with no parking restrictions. This creates a situation of a vehicle stopped legally behind the Stop 
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sign on the minor intersecting street without clear and sufficient visibility of major f(.1u.u v~hicles 

for a safe judgment to enter or cross the major street (Wayside/Sgt. Macario Garcia). The result 

is a substantial number of right angle collisions due to failure to yield right of way. 

Analysis indicates that the institution and enforcement of parking restrictions along Wayside/Sgt. 

Macario Garcia in proximity to the intersection comers with minor, Stop-controlled streets holds 

potential to provide safe and required sight distance to influence (reduce) the historical pattern of 

crashes at these locations. 

Major Signalized Intersection Crashes 

As stated previously, less than one third of all the crashes which occurred during the period 

1998-2000 on US 90 Alternate (Wayside/Sgt. Macario Garcia) were at the major signalized 

intersections with Canal, Navigation, Capitol and Harrisburg. Calculated crash rates, from the 

hard copy data, for these major signalized intersections within the East End Study Area are 

shown in Table 20 except for the Capitol/Wayside intersection, these crash rates are all greater 

than both the State and Harris County rates as determined for the 1998 - 2000 annual average on 

urban principal arterials (4 or more lanes) and for intersection/intersection related crashes. 

Further analysis of the hard copy crash reports indicates two predominate patterns associated 

with these crashes at these designated major signalized intersections. One, violation of the traffic 

control signal (ran red light) and, two, improper tum at or within the intersection. Red light 

running was a causative factor in 20 - 50% of all intersection crashes, while an improper tum, 

either as wide tum, tum from wrong lane, or as part of an unsafe lane change, and was 

designated as a causative factor in 25 - 40 % of all intersections crashes. Countermeasures of 

influence (reduction) to these indicated intersection crashes include increased size of signal faces 

(8 inch to 12 inch), improved lane line demarcation both in approach as well as with tum 

definition, and reinforcement of lane assignment for thru and turning movements with signs 

and/or pavement word/symbol messages. Any or all of these potential remedial measures hold 

potential for safety improvements (reduced crashes). No other patterns of crashes based on 

temporal or environmental influence was established. 
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VI 
N 

Year Total Texas 

State Crashes 

1998 40,441 

1999 41,677 

2000 40,265 

Three Year 40,794 

Average 

Table 19 

East End Crash Rate Comparison 

Urban Principal Arterials (4 or more lanes) 

Total Harris Total East End Texas State Crash 

County Crashes Crashes * Rate 

4816 111 248 per 100 

MVM 

6617 127 234 per 100 

MVM 

6637 105 218 per 100 

MVM 

6025 115 233 per 100 

MVM 

*US 90 Alternate from Avenue W to Rusk 

Harris County East End 

Crash Rate Crash Rate 

274 per 100 935 per 100 

MVM MVM 

234 per 100 1029 per 100 

MVM MVM 

232 per 100 712 per 100 

MVM MVM 

247 per 100 880 per 100 

MVM MVM 



Table 20 

East End Crash Rate Comparison 

Urban Principal Arterials (4 or more lanes) 

Intersection/lntersection Related Crashes 

Total Crashes per 100 Million Vehicle Miles (MVM) 

State of Texas 133.77* 

Harris County 125.24* 

Canal @ Wayside 142.44** 

Canal @ Sgt. Macario Garcia 175.80** 

Capitol @Wayside 103.06** 

Navigation @ Wayside 161.86** 

Navigation @ Sgt. Macario Garcia 143.60** 

* Three Year Average (1998-2000) 

**December, 2001 thru January, 2003 



Collector Street Crashes 

A total of 145 crashes occurred in 1998 - 2000 on all streets other than US 90 Alternate 

(Wayside/Sgt. Macario Garcia). This represents only approximately 30 percent of the total (488) 

crashes in the East End Study Area, for the stated three years. These crashes were, for the most 

part, randomly occurring with no outstanding aggregation based on location, time, or 

environment. However, a few selected causal associations were note worthy. 

First, analysis indicated several crashes occurring again at cross street, Stop-controlled 

intersections with restricted visibility due to parking in proximity to the intersection or, in some 

cases, private property obscurements (vegetation, fence, etc). Focused and enforced restrictive 

ordinances could possibly reduce the number of selected right angle, right-of-way obviated 

crashes which have occurred historically at certain locations. 

Second, proliferations of turning crashes are exhibited along strip commercial development on 

Harrisburg East of Capitol. Numerous and uncontrolled driveways into these businesses seem to 

be contributing factor to a cluster of crashes at this location. A study should be undertaken to 

more safely and efficiently provide access to this development with consolidated, well designed, 

and controlled driveway access. Access improvement and management at this location along 

Harrisburg could potentially influence (reduce) those crashes which have historically occurred 

due to turning conflicts at this site. 
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Chapter 8 - Establish Engineering Countermeasure 
Improvements 

Data Resources 

From the determined crash patterns and causal relationships specified in Chapter 7, associated 

alternative countermeasures will be established by work code and definition as per guidelines 

utilized by the Texas Department of Transportation (TxDOT) for safety improvements instituted 

under the Federal Hazard Elimination and Safety Program (HES). A complete listing, by 

category, of these work codes, description and definition of each, directed preventable crash, and 

related crash reduction factor is given in Appendix H. 

Data Analysis 

Based on the crash patterns and causal relationships established in Chapter 7, the following 

safety countermeasure improvements are recommended and discussed. 

Major Arterials 

A predominant crash pattern established on US 90 Alternate (Wayside/Sgt. Macario Garcia) is 

sideswipe crashes related to proper and safe maintenance of lane position, i.e., a vehicle 

attempting a mid-block lane change sideswipes an adjacent vehicle. It is recommended that lane 

lines be re-striped along each 1.3 mile one-way roadway and improved with the addition of 

raised pavement markers (RPM's). These safety improvements should be instituted in 

compliance with current and applicable Texas Department of Transportation (TxDOT) 

specifications. This would encompass TxDOT safety improvement Work Code 401, Install 

Pavement Markings, and Work Code 406, Install Raised Reflective Pavement Markers. At the 

major signalized intersections along US 90 Alternate; i.e. Canal @ Wayside, Canal @ Sgt. 

Macario Garcia, Capitol @ Wayside, Navigation @ Wayside, and Navigation @ Sgt. Macario 

Garcia, crash patterns associated with intersection turning movements and violation of signal 

control (red light running) were established. It is recommended that turning movements at these 

major signalized intersections are reinforced with striped or re-striped radial skip lines, 
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commonly referred to as cat tracks or chicken scratches. In addition, consideratiorl 1S11uuld be 

given to redundant communication of turning movements within these intersections with 

advance arrow directives either from signs or pavement markings. It is also recommended that 

the signals at all of the US 90 Alternate major intersections within the East End Study Area be 

upgraded from 8 inch to 12 inch diameter lens face to be more conspicuous to approaching 

vehicles as signal indications change. These improvements would be categorized by TxDOT as 

safety improvement Work Code 108, Improve Traffic Signals, and Work Code 401, Install 

Pavement Markings. 

Minor Arterials and Collector Streets 

A pattern of turning movement crashes associated with driveway access to commercial 

businesses was established within the 6800 block of Harrisburg. It is recommended that these 

egress and ingress movements be evaluated to allow a more safe and efficient access 

accommodation with fewer and improved driveway locations. This countermeasure would be 

generally defined under TxDOT safety improvement Work Code 219, Install Curb Control of 

Access. 

At the Stop-controlled, side street intersections along 67th street, it is recommended that parking 

be prohibited by restrictive markings andlor regulatory signs for a sufficient distance to allow 

safe and appropriate sight distance for ingress movements. This distance should be based upon 

the posted speed limit along 6ih street. This improvement would be categorized as safety 

improvements Work Code 117, Eliminate Parking. 

Numerous, right angle crashes also occurred at random, Stop-controlled intersections from 

collector side streets with minor arterials; i.e. Harrisburg, Canal, Navigation, Capitol. 

Observations indicated selected locations had restricted sight distance due to parking, vegetation, 

andlor private property development. Consideration should be given to either enactment andlor 

enforcement of such ordinances to allow sufficient sight distance along the thru street for safe 

access accommodation. There is no direct TxDOT safety improvement work code to describe 

this countermeasure. 
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Bicycle/Pedestrian Facilities 

As previously discussed, no pattern of aggregation of pedestrian and/or bicycle crashes could be 

established such to allow a recommendation for any independent engineering countermeasures. 

Pedestrian counts taken at the intersection of Canal @ St. Macario Garcia and at a mid-block 

school crosswalk location in proximity did not show sufficient pedestrian hourly movements to 

meet the minimum warranting criteria of the Texas Manual on Uniform Traffic Control Devices 

(MUTCD) for consideration of a pedestrian signal. Although not associated with a 

demonstrative pattern of pedestrian/bicycle conflicts, field observations indicated other 

recommended safety improvements (countermeasures). 

First, sidewalks on many collector streets, specifically Avenue I, are narrow and in disrepair at 

many locations. On 70th Street, between Avenue I and Avenue H, a sidewalk exists on only one 

side of the street. Because of narrow right-of-ways in which sidewalks exist, residential property 

gates, left open, block sidewalk traversal. There exist many locations of sidewalk discontinuity 

and poor maintenance. The narrow sidewalks force bicycle vendors into the streets creating 

conflicts with thru vehicles. 

Second, many cross-walks have worn and faint markings with compromised nighttime 

reflectivity. These should be inspected and re-striped more often to insure safe and adequate 

visibility. 

Other Recommended Countermeasures 

Pavement surface on Harrisburg was compromised at several locations with potholes, 

bumps/humps, and severe rutting and cracking in the outside lane of travel. Lane widths on 

Harrisburg are narrow, and while no direct correlation with crashes can be established, these 

indicated pavement surface discontinuities may have contributed to selected sideswipe crashes. 
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Chapter 9 - Establish Expected Crash Reductions from 
Countermeasure 

Data Resources 

F or each designated engineering improvement countermeasure, an assigned value for expected 

reduction in selected frequency and types of crashes will be utilized to allow calculation of 

benefits. These crash or crash reduction factors have been established historically through 

research studies and State Department's of Transportation experience. Values used by the Texas 

Department of Transportation (TxDOT) in Safety Improvement Index (SII) calculations are 

shown in Appendix I by individual work code. A national survey of comparative crash reduction 

factors was conducted by the Texas Transportation Institute in 1995. These survey results are 

given in Appendix J. 

Data Analysis 

The Texas Department of Transportation (TxDOT) utilizes a methodology for assessing the 

potential benefits of implementing various types of safety improvement countermeasures to 

affect a reduction in vehicular crashes of a specified pattern or description. These crashes are 

defined as those that are "preventable" or "correctable" and did not occur due to driver 

behavioral actions or inactions. This eliminates all crashes that involve alcohol or unsafe speed 

influence. Crash reduction factors, based on research andlor agency experience, are applied for 

commensurate countermeasures to allow calculation of expected safety benefits in terms of 

reduction in historical crashes. Crash reduction and associated safety benefits expressed as cost 

of crashes are applied based on severity category. These categories are given as follows: 

K - Fatality 

A - Incapacitating Injury 

B - Non-Incapacitating Injury 

C - Possible Injury 

PDO - Property Damage Only 
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The National Safety Council (NSC) has calculated comprehensive costs for 200201 me various 

severity classifications. These costs are shown as follows: 

K (Fatality) 

A (Incapacitating Injury) 

B (Non-Incapacitating Injury) 

C (Possible Injury) 

PD~ (Property Damage Only) 

$3,470,000 

$172,000 

$44,000 

$21,000 

$2,000 

These severity classifications and NSC comprehensive crash costs will be used to calculate 

annual safety benefits estimated from expected crash reductions resulting from the 

implementation of safety improvement countermeasures recommended in Chapter 8 from crash 

patterns and causal relationships determined in Chapter 7. 

Major Arterial 

The following annual preventable crashes on US 90 Alternate (Wayside/Sgt. Macario Garcia) are 

recommended to be addressed with lane line improvements. 

K-O Preventable Crashes 

A-2 Preventable Crashes 

B-2 Preventable Crashes 

C-3 Preventable Crashes 

PDO-14 Preventable Crashes 

Total- 21 Preventable Crashes 

The TxDOT Safety Work Codes for Install Striping (401) and Raised Pavement Marking 

Addition (406) give potential crash reduction factors of20 and 25 percent respectively. While 

crash reduction factors applied in conjunction are not necessarily additive, a 30 percent crash 

reduction would be conservative and reasonable. Applied to the previous annual preventable 
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crashes, the resulting reduction in crashes and associated annual safety benefits wouL "'"' ..lS 

follows: 

K - 0.0 ($3,470,000) = 0 

A - 0.6 ($172,000) = $103,200 

B - 0.6 ($44,000) = $26,400 

C - 0.9 ($21,000) = $18,900 

PD~ - 4.2 ($2,000) = $8,400 

Total- 6.3 = $156,500 

Major Signalized Intersections 

The following annual preventable crashes occurring at the major signalized intersections ofDS 

90 Alternate (Wayside/Sgt. Macario Garcia) with Capitol, Harrisburg, Navigation, and Canal are 

recommended to be addressed with signal and pavement marking improvements. 

K-O Preventable Crashes 

A-2 Preventable Crashes 

B-2 Preventable Crashes 

C-16 Preventable Crashes 

PDO-14 Preventable Crashes 

Total- 34 Preventable Crashes 

The TxDOT Safety Work Codes for Signal Lens Improvement (108) and Tum Stripe Addition 

(401) give potential crash reduction factors of22 and 20 percent respectively. A 25 percent 

crash reduction would be conservative and reasonable. Applied to the previously specified 

annual preventable crashes, the resulting reduction in crashes and associated annual safety 

benefits would be as follows: 
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K - 0.0 ($3,470,000) = $0 

A - 0.5 ($172,000) = $86,000 

B - 0.5 ($44,000) = $22,000 

C - 4.0 ($21,000) = $84,000 

PD~ - 3.5 ($2,000) = $7,000 

Total- 8.5 = $199,000 

Driveway Access Control 

The following annual preventable crashes on Harrisburg Avenue are recommended to be 

addressed through improved driveway access control within the 6800 Block. 

K-O Preventable Crashes 

A-O Preventable Crashes 

B-O Preventable Crashes 

C-3 Preventable Crashes 

PDO-7 Preventable Crashes 

Total- 10 Preventable Crashes 

Minor Stop-Controlled Intersections 

The TxDOT Safety Work Code for Driveway Access Control (219) indicates a potential crash 

reduction factor of 10 percent as conservative and reasonable. Applied to the previously 

designated annual preventable crashes, the resulting reduction in crashes and associated annual 

safety benefits is given as follows: 

K - 0.0 ($3,470,000) = $0 

A - 0.0 ($172,000) = $0 

B - 0.0 ($44,000) = $0 

C - 0.3 ($21,000) = $6300 
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PDQ - 0.7 ($2,000) = $1400 

Total- 1.0 =$7700 

The following annual preventable crashes occurring on all other collector/local streets within the 

East End Study Area at Stop-controlled intersections which are recommended to be addressed by 

parking restrictions and/or ordinances regulating sight distance obstructions on private property 

are as follows: 

K-O Preventable Crashes 

A-O Preventable Crashes 

B-4 Preventable Crashes 

C-24 Preventable Crashes 

PDQ-28 Preventable Crashes 

Total-56 Preventable Crashes 

The TxDOT Safety Work Code for Restrict Parking (117) gives a potential crash reduction factor 

of 32 percent. A factor of 25 percent would seem more conservative and reasonable. Applied to 

the previously listed annual preventable crashes, the resulting reduction in crashes and associated 

annual safety benefits is calculated as follows: 

K - 0.0 ($3,470,000) = $0 

A - 0.0 ($172,000) = $0 

B - 1.0 ($44,000) = $44,000 

C - 6.0 ($21,000) = $126,000 

PDQ -7.0 ($2,000) = $14,000 

Total- 14.00 = $184,000 

In summary, it is estimated that a total of approximately 30 annual crashes occurring within the 

East End Study Area representing an annual cost of over $550,000 may be prevented by the 

implementation of the described safety improvement countermeasures. As can be seen, severity 
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and costs of crashes within the East End Study Area are relatively low due to lowe:t ::'l'l;;~ds and 

conditions which exist on streets of a more local and collector nature. 

Again, other specific countermeasure improvements as discussed in Chapter 8 hold potential to 

improve overall safety within the East End Study Area. However, these recommended remedial 

actions could not be correlated with a known historical crash pattern to allow an estimate of 

potential reduction. 
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Chapter 10 - Establish Expected Costs of Countermeasures 

Data Resources 

Cost data for the recommended safety improvement countermeasures was obtained from Texas 

Department of Transportation (TxDOT) project bid prices submitted for contract lettings in 

recent months. This information was accessed from the TxDOT web site: 

http://www.dot.state.tx.us.instdot\geodist\hov\cserve\uidprice\solo1.htm 

The remainder of this Task Report delineates specific cost items associated with the previously 

described engineering countermeasures. 

Cost of Countermeasures 

The recommended lane striping and raised pavement marking improvement for US 90 Alternate 

(Wayside and Sgt. Macario Garcia) were calculated based on four (4) lanes on each street with 

three (3) longitudinal lane line applications required. Sgt. Macario Garcia (SMG) has a 40 foot 

street cross-section with Wayside 66 feet wide North of Canal and 51 feet wide South ofCana1. 

In the wider cross-sections on Wayside, an edge line is needed for edge of travelway definition 

with the possible introduction of a marked bike lane in the outside pavement area. There are 

twenty three (23) intersections with minor streets along the US 90 Alternate route over 1.3 miles 

in the East End Study Area. 

Table 21 provides a summary of the cost calculations for the proposed major arterial safety 

improvements. The total cost is estimated to be approximately $8,000 with a service life of 2 - 3 

years. Major intersection improvements recommended consisted of signal head lens enlargement 

(8 inch to 12 inch) and striping/pavement marking enhancements. Table 22 indicates the 

estimated costs for signal equipment change over. It is the understanding of the research staff 

that signal upgrades on US 90 Alternate have been programmed, however, not to date 

implemented. 
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Table 23 gives estimated costs for major intersection striping and pavement markillo 

improvements per intersection approach. Table 24 provides a summary of all approach costs by 

major intersection the service life for these proposed improvements is 2 - 3 years. 

The estimated cost to implement parking restrictions within the East End Study Area is based 

upon installing three (3) regulatory signs per block for 81 blocks. Costs are estimated for an 

approximate one (1) square foot of sign blank with pole assembly. Table 25 summarizes these 

estimated costs for parking restriction sign implementation. No costs are projected for 

enforcement of ordinances. Expected service life for these signs is 5 - 6 years discounting 

vandalism. 

It is not possible to strictly estimate countermeasure costs to address the need for improved 

access control within the 6800 Block of Harrisburg Avenue. A study needs to be undertaken to 

determine the impacts of driveway closures and/or consolidation to more safely accommodate 

both ingress and egress maneuvers to street adjacent commercial development. This assessment 

and associated implemented improvements could cost from $50,000 - $100,000. 

The estimated total initial cost for implementation of all recommended engineering 

countermeasures to affect improvements to street safety (crash reduction) within the East End 

Study Area is approximately $160,000. This compares to an estimated annual cost savings in 

reduction in crashes of approximately $550,000. Service lives of engineering safety 

improvement countermeasures follow guidelines given by TxDOT for the Hazard Elimination 

and Safety (HES) Program and are shown in Appendix K. 
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Major Skip Edge Total 

Arterial Lines Lines Length 

(FT) 

SMG 3 --- 6890 

Wayside 3 --- 6770 

--- 2 4224 

--- I 2546 

Total --- --- ---

Table 21 

Estimated Cost * of StripinglRPM 

Application on US 90 Alternate 

Less # of 10' Striping Striping 

Int. Stripes Every Length Prep 

(FT) 50 Feet (FT) ($) 

920 358.2 3582 $813.26 

920 351 3510 $796.91 

680 --- 7088 $1609.26 

240 --- 2306 $523.55 

--- 709.2 16486 $3742.98 

*Source: TxDOT Project Bid Prices, 2003 

RPM Striping RPM Totals 

Prep Cost Cost Cost 

($) ($) ($) ($) 

$35.82 $496.29 $1127.19 $2472.55 

$35.10 $486.31 $1104.53 $2422.85 

--- $715.89 --- $2325.15 

--- $232.91 --- $756.46 

$70.92 $1931.39 $2231.72 $7977.01 



0'\ 
00 

Intersection 

SMG @ Capital 

SMG @ Harrisburg 

SMG@Canal 

SMG @ Navigation 

Wayside @Capital 

Wayside @ Harrisburg 

Wayside @ Canal 

Wayside @ Navigation 

Total 

3 Section 

Signal 

7 

7 

7 

7 

7 

7 

7 

7 
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Table 22 

Estimated Cost * of Major Intersections 

Signal Head Improvements 

4 Section Total Signal Sections Backplates 

Signal Sections ($) ($) 

--- 21 $2769.27 $396.90 

1 25 $3296.75 $461.09 

--- 21 $2769.27 $396.90 

1 25 $3296.75 $461.09 

--- 21 $2769.27 $396.90 

1 25 $3296.75 $461.09 

--- 21 $2769.27 $369.90 

1 25 $3296.75 $461.09 

4 184 $24,264.08 $3431.96 

*Source: TxDOT Project Bid Prices, 2003 

LED Total 

($) 

$2830.66 $5996.83 

$3378.97 $7136.81 

$2830.66 $5996.83 

$3378.97 $7136.81 

$2830.66 $5996.83 

$3378.97 $7136.81 

$2830.97 $5996.83 

$3378.97 $7136.81 

-
$24,838.52 $52,534.5~ 



Arrows 

Side Street 

40 Foot 4 

Wide 

Intersection 

60 Foot 5 

Wide 

Intersection 

Main Street 

SMG 4 

Wayside 4 

Total 17 

Table 23 

Estimated Cost * of Major Intersection 

StripinglPavement Marking Improvements per Approach 

Cat Tracks Solid Striping Skip Striping Stripe Cost Arrow Cost Solid 

100' out from 100' out from Prep Arrow Prep Paint 

Intersection Intersection 
($) ($) ($) ($) 

-- 200 40 $95.56 $179.08 $45.41 $20.20 

--- 300 40 $119.45 $223.85 $68.11 $30.30 

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

100 --- --- $95.56 $179.08 --- ---

100 --- --- $95.56 $179.08 --- ---

200 --- --- $406.13 $761.09 --- ---

. 
*Source: TxDOT Project Bid Prices, 2003 

Skip Cost Skip Total 

Prep Paint 
($) 

($) ($) 

45.408 5.542 $391.20 

68.112 5.542 $515.37 

-- -- ---

$22.77 $13.86 $311.27 

$22.77 $13.86 $311.27 

$159.06 $38.794 $1365.07 



Table 24 
Summary of Estimated Costs * for Striping/Marking 

mprovemen s 'y a.1or n ersec Ion I tbM' It f 

Intersection Cost per Intersection ($) 

Wayside @ Navigation $826.63 

Wayside @ Canal $702.46 

Wayside @ Harrisburg $826.63 

Wayside @ Capital $702.46 

SMG @Navigation $826.63 

SMG@Canal $702.46 

SMG @ Harrisburg $826.63 

SMG @ Capital $702.46 

Total $6116.38 

*Source: TxDOT Project Bid Prices, 2003 

Table 25 
Estimated Costs * for Installation 

ar ng es rIC Ion 19ns Of P ki R t' f S' 

Cost Per Sign $189.27 

# of Blocks 81 

Signs per Block 3 

Total $45,992.61 

*Source: TxDOT Project Bid Prices, 2003 
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Chapter 11 - Prioritize Improvements by Preliminary Benefit­
Cost 

Data Resources 

The following resource documents were utilized for benefit-cost calculations to establish funding 

priorities for the previously designated safety improvement countermeasures to be considered for 

implementation within the East End Study Area: 

1. McFarland, William F, et al "Benefit-Cost Analysis for Evaluating Safety Improvement 

Projects," Texas Transportation Institute, Unpublished report 1484,2001 

2. Griffin, Lindsay 1. "Procedures for Evaluating Highway Safety Projects," Federal 

Highway Administration, Report FHWA-RD-08-033, U.S. Department of Transportation, 

1997 

3. Texas Department of Transportation, "Chapter 2 - Hazard Elimination Program - Safety 

Improvement Index," Traffic Operations Manual, 1999 

Safety Improvement Index (SII) Analysis 

As part of the Federal Hazard Elimination and Safety (HES) Program, The Texas Department of 

Transportation (TxDOT) has developed and utilizes a formula which assesses the attributes of a 

safety improvement project and converts it to an index/ratio by which each project can be ranked 

or prioritized in order of importance. This formula is called the Safety Improvement Index (SII). 

In its most basic form, it is a benefit-cost ratio that computes the ratio of potential reduction in 

crash costs to the cost of constructing improvements. This formulated value is weighted heavily 

on the percentage of expected reduction in prior improvement crashes. Thus an SII greater than 

or equal to 1.0 is considered to be cost effective, but the ratio is not designed to measure the 

effectiveness of individual projects, rather, it is a method by which many projects can be 

compared using the same set of criteria. By way of this comparison, a prioritization list of 

improvement projects is formed. 
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With this prioritized list, the projects are funded beginning with the most importam }JlUJect, and 

each subsequent safety improvement project is then funded individually and sequentially. 

The Safety Improvement Index formula is defined as follows: 

Q= 

B S+1/2Q ~[(S+1/2Q)+(i-l)Q] L P' S . L'~ = + L..J l' = roJect ervlce he 
1.08 i=2 (1.08) 

SII = B, B = Present Worth of Project Benefits over Service Life 
C 

C = Initial Cost of Project 

Where: 

(11-1) 

(11-2) 

(11-3) 

S = annual savings in crash cost (equal to crash cost savings per year less annual maintenance 

costs) 

R = percentage reduction factor 

F = number of fatal and/or incapacitating injury crashes 

Ci = cost of fatal and/or incapacitating injury crash 

1 = number of non-incapacitating and/or possible injury crashes 

C p = cost of PD~ crashes 

Y = number of years of crash data 

M = change in annual maintenance costs for the proposed project relative to the existing situation 

Q = annual change in crash cost savings 

Aa = projected average annual ADT at the end of the project service life 

Ab = average annual ADT during the year before the project is implemented 
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The SII formula is the best tool to evaluate the benefit-cost worth and relative priority V.L ule 

previously discussed and recommended safety improvement countermeasures for the East End 

Study Area. Table 26 indicates the data input for SII calculations by safety improvement project. 

Table 27 gives the priority ranking of safety improvement projects recommended for the East 

End Study Area by calculated Safety Improvement Index (SII). As can be seen, both the 

mainlane and intersection improvements on US 90 Alternate are highly cost effective, as well as 

the Stop-controlled, minor street intersection recommendations. The recommended 

countermeasures associated with driveway access control for the 6800 Block of Harrisburg 

Avenue is marginally cost beneficial and well below the SII ranking of the other projects. The 

cost estimate related to the study and improvements to driveway access at this location is also 

questionable. 
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Table 26 

Safety Improvement Project Input Data for TTl 

Safety # # # Years Initial Main Project ADT ADT Crash Present 
Improvement 

A+K B+C PD~ of Cost of Cost of Service Before After Reduction Worth 
Project Crash Project Project of 

Crashes Crashes Crashes 
($1000) ($1000) 

Life Project Project Factor Project 
Data 

(1000) (1000) ($1000) 

US 90 
Alternate 
Main Lanes 
Striping/RPM 2 3 14 1 8 0 3 30 31.2 .30 466.7 

US 90 
Alternate 
Intersections 

Signal/Striping 
2 18 14 1 60 12 10 40 42 .25 1641.6 

Stop-
controlled 
Intersections 
Parking 0 28 28 1 46 4 6 5 5.25 .25 714.9 
Restrictions 

6800 
Harrisburg 

Driveway 0 3 7 1 50 5 10 18 18.9 .10 50.83 Access 
Controls 



Recommended 

Safety Improvement 

US 90 Alternate 

Mainlanes 

Striping/RPM 

US 90 Alternate 

Intersections 

Signals/Striping 

Stop-controlled 

Intersections 

Parking Restrictions 

6800 Harrisburg 

Driveway Access 

Controls 

Table 27 
Safety Improvement Index 

Priority Rankings 

Safety Improvement 

Index (SII) 

58.34 

27.53 

15.54 

1.02 





Chapter 12 - Conclusions/Recommendations 

From Chapter 11, utilizing the Safety Improvement Index (SII) as a measure of cost­

effectiveness, the recommended countermeasures of striping and raised pavement marker 

application on US 90 Alternate mainlanes are indicated to hold potential to be highly 

beneficial and a first priority for funding. The US 90 Alternate intersection safety 

improvements recommended are also highly cost-effective and should be funded as a 

second priority. While also cost-beneficial, the recommended safety improvements 

associated with parking restrictions to improve sight distance at other Stop-controlled 

intersections within the East End Study Area will be controversial and potentially the 

most difficult politically to implement. The last recommended safety improvement 

countermeasure involving re-designed and constructed driveway access in the 6800 

Block of Harrisburg is marginally beneficial at the most conservative of cost estimates. 

A meeting was held on October 28,2003 between TTl staff and representatives from H­

GAC, TxDOT, and the City of Houston to discuss these study conclusions and 

recommendations. The total initial estimated cost for implementation of all 

recommended engineering safety improvements within the East End Study Area is 

approximately $160,000 to reduce annual vehicle collisions by approximately 30 crashes 

representing an estimated annual cost savings of over $550,000. Again, it should be 

emphasized that these are preventable crashes susceptible to remediation by engineering 

countermeasures. The preponderance of crashes (and pedestrian/bicycle conflicts) 

occurring within the East End are behaviorally influenced by speed, alcohol, parental 

supervision, etc. Remediation or reduction in the frequency of these crashes is dependent 

and influenced by both increased and diligent law enforcement and/or continued and 

increased school and community traffic safety education programs. 

Other observed and recognized minor safety improvements which could not be related to 

a specific pattern of crashes were discussed with City of Houston staff. These 

improvements involved mostly maintenance of existing traffic control devices; i.e., 

selected crosswalks, and may have or will be addressed through existing programs and/or 

projects. 
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Appendix A 





Area Near Mario Gallegos Elementary School (74th & Harrisburg) 

Gallegos Elementary School 

Crosswalk at 74th 

, ' 

I 

Speed limit zoned 20 or 30 mph 
at all schools observed 



~ 
I 

N 

Sidewalks often, but not always, provided. 

Potholes, rutting, narrow lane widths typical on 
Harrisburg. May contribute to side-swipe crashes. 

Limited pedestrian width and setback (on Harrisburg) 

Metro stop just off comer. Pedestrians observed 
crossing here rather than intersection (74th & Harrisburg) 



t Numerous large trucks (presumably servicing industrial land use areas). Tight radius comers at most intersections may be problem 
for these vehicles, but also slows entry speed, potentially aiding pedestrian movement. 

Near Edna M Carillo Elementary School: Pedestrian gate provided (presumably to provide access to school from residential area 
behind school). 



Harrisburg/Wayside/Garcia extension to South 

Wayside mid-block cross walk. Note heavy vehicles. Signal at Harrisburg. Faint/faded lane markings. 

Vegetation obscures some signs - here, a speed limit sign preceding a crosswalk 



Southern extension of Wayside/Garcia. Effective separation between pedestrian and vehicle traffic. 

v''- , ; ~:. ,,' 

I~~~--_·.·.- ... ; ~"".,.'".'. 
Crosswalk indicating pedestrian/bicycle facility intersection with Wayside 



A-6 



A-7 



A-8 



Sidewalks in area often in disrepair 

Student use of crosswalks appears more frequent on 
major streets (e.g., Sgt. Garcia). 

Pedestrian gate from school 
grounds to mid-block on Sgt Garcia 

Open residential property gates on Ave I obstruct 
pedestrian use of sidewalks 



>-
I ....... 
o 

Bicycle and push cart vendors common around school and elsewhere in area 

Potentially hazardous sign 
placement 

'\' 'I 
il,"1 

I 

I 
Pedestrian signal head obscured by pole from some angles 

I 
• .1 
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Appendix B 

Major Intersection Crash Summaries 

Crash Data - Hard Copy (11/01 - 2/03) 

Numbers in parentheses represent factor codes from accident reports [ex: (15)] 

Demographics include all parties included in accidents (not the surname of vehicle) 

FSGI are those who fail to stop and give insurance (hit and runs) 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Intersection 1: 
N avigation/W ayside 

10 Total Noted Crashes 

Intersection 2: 

All Intersection/intersection related 
Demographics: White= 1 0;Hispanic=6;other=2 

Male=15;Female=3 
FSGI=2 
All auto crashes 
times: 6 day/4 night 
5 (15, 16) ran red light 

one incident on wet road surface 
2 (4) changed lanes when unsafe 
1 (22) failed to control speed-rear end 
1 (64) turned improperly-wide right 
1 (65) turned improperly-wrong lane 

Navigation/ S_Sgt Macario Garcia 

6 Total Noted Crashes 
All Intersection/intersection related 
Demographics: White=6;Hispanic=5 

Male=8;F emale=3 
FSGI=1 
5 autoll cyclist 
times: 4 day/2 night 
3 (65) turned improperly-wrong lane 
1 (15) ran red light 
1 (20) driver inattention 
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1 cyclist involved 
1 (22) failed to control speed-rear end 

Intersection 3: 
Canal/Wayside 

11 Total Noted Crashes 

Intersection 4: 

All Intersection/intersection related 
Demographics: White= 19;Hispanic=4 

Male=22;F emale= 1 
FSGI=2 
All auto crashes 
Times: 7 day/4 night 
4 (15) ran red light 

1 night/rain/wet road surface 
2 (65) turned improperly-wrong lane 
2 (74) signal lights not working; conflicting statements 

1 night/rain/wet road surface 
1 (23) failed to drive in a single lane 

night/rain/wet road surface 
1 (37) failed to yield row-turning left 

night/clear/wet road surface 
1 unknown 

Canal/S _ Sgt Macario Garcia 

12 Total Noted Crashes 

Intersection 5: 

All Intersection/intersection related 
Demographics: White=15;Hispanic=9 

Male= 14;Female= 1 0 
FSGI=1 
11 autoll cyclist crashes 
Times: 10 day/2 night 
4 (15) ran red light 
2 (22) failed to control speed 

1 rain/wet road surface 
2 (4) changed lane when unsafe 

1 night 
1 (65) turned improperly-wrong lane 
1 (74) cyclist failed to yield row 
2 unknowns 

1 night 

Capitol/W ayside 
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6 Total Noted Crashes 
All Intersection/intersection related 
Demographics: White=4;Hispanic=7;Black=2 

Male=8;F emale=5 
FSGI=l 
All auto crashes 
Times: all are daytimes 
5 (15, 16) ran red light 

2 rain/wet road surface 
1 rain 

1 unknown 
rain/wet road surface 
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Appendix C 
Street Corridor Crash Summaries 

Crash Data - Hard Copy (11/01 - 2103) 

Numbers in parentheses represent factor codes from accident reports [ex: (15)] 
Demographics include all parties included in accidents (not the surname of vehicle) 
FSGI are those who fail to stop and give insurance (hit and runs) 
Sideswipes: (sd)=same direction; (od)=opposite direction 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

AveB 
1 noted crash 

Corridor related-parked car 
6500 blk 
Demographics: 1 white male 
Daytime 
(3) backed without safety; angled 

Ave B/65th 

AveC 

1 noted crash 
Intersection related-fixed object 
FSGI 
Daytime 

1 noted crash 
Corridor related-auto crash 
6900 blk 
Demographics: 1 white male 
FSGI 
Daytime 
(3) backed without safety; angled 

Ave CIW ayside 
3 noted crashes 

Intersection related-auto crashes 
Demographics: White=3 ;Hispanic=3 ;Male=5;F emale= 1 
3 daytimes 
2 (35) failed to yield row-stop sign; 1 sideswipe (sd) /1 angled 

1 rain/wet road 
1 (35,66) failed to yield row-stop sign, turned when unsafe; angled 

Ace CIS _ Sgt Macario Garcia 
2 noted crashes 

Intersection related-auto crashes 
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AveE 

Demographics: 2 Hispanic males 
2 FSGI 
2 nights 
2 (35) failed to yield row-stop sign; angled 

1 rain/wet road 

1 noted crash 
Corridor related-auto crash 
6700 blk 
Demographics: White=2; Male=1;Female=1 
Daytime 
(49) improper start from parked; angled 

Ave E/Cesar Chavez (6ih) 
1 noted crash 

Intersection related-auto crash 
Demographics: Hispanic= 1; Black= 1; Males=2 
Daytime 
(35) failed to yield row-stop sign; angled 

Ave E/S_Sgt Macario Garcia 

AveF 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=4;Male=3;Female=1 
1 day/1 night 
1 (23) failed to drive in single lane; sideswipe (sd) 

1 wet road 
1 (4) changed lane when unsafe; sideswipe (sd) 

6 noted crashes 
Corridor related-1 auto, 1 pedestrian, 4 parked cars 
6600, 6700, 7000 blk 
Demographics: White=2; Hispanic=3; Male=5; Female=1 
2 FSGI 
4 days/2 nights 
3 (3) backed without safety; angled 
2 (23) failed to drive in single lane; 2 rear ends 
1 (20) driver inattentive; pedestrian 

Ave F IWayside 
2 noted crashes 

Intersection related-1 auto, 1 pedestrian crash 
Demographics: White=1; Hispanic=1; Black=2; Males=4 
Daytime 
1(35) failed to yield row-stop sign; angled 
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1 unknown; pedestrian 

Ave F/S_Sgt Macario Garcia 

AveH 

2 noted crashes 
Intersection related-l auto, 1 cyclist 
Demographics: Hispanic=3; Black=l; Male=2; Female=2 
Daytime 
1 (20,23) driver inattentive, failed to drive in single lane; sideswipe (sd) 
1 unknown; cyclist 

1 noted crash 
Corridor related- parked car 
Demographics: 1 White male 
Daytime 
(23) failed to drive in single lane-sideswipe (sd) 

Ave Hl6ih 

1 noted crash 

Ave Hl70th 

Intersection related-parked car 
Demographics: 2 Hispanic males 
Night 
(23) failed to drive in single lane; sideswipes (sd) 

1 noted crash 
Intersection related-auto crash 
Demographics: 2 white females 
Night 
(35) failed to yield row-stop sign; angled 

1 wet road 

Ave H/W ooding 
1 noted crash 

Intersection related-fixed object 
Demographics: Hispanic Male 
Daytime 
(16,22) disregard stop sign or light/failed to control speed 

Ave H/S_Sgt Macario Garcia 
2 noted crashes 

Intersection related-auto crashes 
Demographics: White=2; Hispanic=2;Males=4 
1 FSGI 
1 dayllnight 
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Ave I 

1 (35) failed to yield row-stop sign; angled 
1 (64) turned improperly -wide right; angled 

2 noted crashes 
Corridor related-parked cars 
6500, 6700 blk 
Demographics: 1 Hispanic Male 
1 FSGI 
1 day/l night 
1 (22) failed to control speed; head-on 
I (23) failed to drive in single lane; head-on 

Ave 1/66th 

2 noted crashes 
Intersection related-parked cars 
Demographics: 1 Hispanic Male 
2 FSGI 
1 day/l night 
1 (3) backed without safety; angled 
1 unknown; angled 

Ave I/Cesar Chavez (6ih) 
2 noted crashes 

Intersection related-l parked car, 1 auto crash 
Demographics: Hispanic=2; Black=l; Male=2; Female=l 
1 day/l night 
1 (35) failed to yield row-stop sign; angled 

1 rain/wet road 
1 (3) backed without safety; angled 

Ave IIW ayside 
2 noted crashes 

Intersection related-auto crashes 
Demographics: White=2; Hispanic=2; Male=3; Female=l 
Daytimes 
1 (65) turned improperly -wrong lane; sideswipe (sd)/ angled 
1 (4) changed lane when unsafe; sideswipe (sd) 

Ave I/S_Sgt Macario Garcia 
1 noted crash 

Intersection related-auto crash 
Demographics: 1 White Male 
1 FSGI 
Night 
(4) changed lane when unsafe; sideswipe (sd) 
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AveJ 

1 rain/wet road 

1 noted crash 
Corridor related- parked car 
Demographics: 2 White males 
1 FSGI 
Night 
(22,23) failed to control speed/failed to drive in single lane; sideswipe (sd) 

Ave JIWayside 
1 noted crash 

Intersection related-auto crash 
Demographics: 2 Hispanic Males 
Daytime 
(65) turned improperly -wrong lane; angled 

Ave J/S_Sgt Macario Garcia 

AveK 

1 noted crash 
Intersection related-auto crash 
Demographics: Hispanic=2; Male=l; Female=l 
Daytime 
(65) turned improperly -wrong lane; sideswipe (sd) 

1 noted crash 
Corridor related-auto crash 
Demographics: 2 Hispanic Males 
Night 
(3) backed without safety; angled 

Ave KlS_Sgt Macario Garcia 

AveL 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=2; Hispanic=2; Male=l; Female=3 
1 day/l night 
1 (35) failed to yield row-stop sign; angled 
1 (4) changed lane when unsafe; sideswipe (sd) 

3 noted crashes 
Corridor related-parked cars 
6600, 6700 blk 
Demographics: 1 Hispanic Male; 1 White Female 
1 FSGI 
1 day/2 nights 
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1 (23) failed to drive in single lane; sideswipe (od)/ head-on 
1 rain/wet roads 

1 (22) failed to control speed; sideswipe (sd) 
1 rain/wet roads 

1 (3) backed without safety; angled 

Ave LIW ayside 

AveN 

3 noted crashes 
Intersection related-auto crashes 
Demographics: White=2; Hispanic=4; Male=2; Female=4 
1 FSGI 
1 day/2 nights 
1 (3,20) backed without safety/ driver inattentive; angled 
1 (16) disregard for stop sign or light; angled 
1 (3) backed without safety; rear-end 

3 noted crashes 
Corridor related-1 auto, 1 parked car, 1 fixed object 
6800-7000 blk 
Demographics: White=2; Hispanic=2; Male=3; Female=l 
2 daysll night 
1 (26) failed to pass to left safely; angled 
1 (20,22) driver inattentive/ failed to control speed; head-on 

parked car 
1 (23) failed to drive in single lane 

Ave NIW ayside 

Ave 0 

1 noted crash 
Intersection related-auto crash 
Demographics: Hispanic=2; Male=l; Female=l 
1 FSGI 
Daytime 
(16) disregard for stop sign or signal; angled 

4 noted crashes 
Corridor related-1 pedestrian, 3 parked cars 
6600, 6800-6900 blk 
Demographics: White=l; Hispanic=l; Male=2 
3 FSGI 
1 day/3 nights 
1 (23) failed to drive in single lane 

pedestrian accident 
1 (3) backed without safety; angled 
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2 (22) failed to control speed; 2 rear-ends 

Ave O/S _ Sgt Macario Garcia 
2 noted crashes 

Intersection related-auto crashes 
Demographics: 4 Hispanic Males 
1 day/1 night 
1 (35) failed to yield row-stop sign; angled 
1 (20,23) driver inattentive/ failed to drive in single lane; sideswipe (sd) 

Ave OIW ayside 

AveP 

1 noted crash 
Intersection related-auto crash 
Demographics: 2 Hispanic Males 
Night 
(4) changed lane when unsafe; sideswipe (sd) 

3 noted crashes 
Corridor related-parked cars 
6600, 6800-6900 blk 
3 FSGI 
3 days 
2 (22) failed to control speed; 1 sideswiped (sd) 
1 (3) backed without safety; angled 

Ave P171 st 

AveQ 

1 noted crash 
Intersection related-fixed object 
Demographics: 1 White Male 
Night 
(22) failed to control speed 

2 noted crashes 
Corridor related-l parked car, 1 pedestrian 
6642, 7000 blk 
Demographics: 1 White Female; 1 Hispanic Male 
1 FSGI 
2 nights 
1 (3) backed without safety; rear-end 
1 (23) failed to drive in single lane 

pedestrian accident 

Ave Q/Wayside 
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3 noted crashes 
Intersection related-2 auto, 1 fixed object 
Demographics: White=3; Hispanic=2; Male=3; Female=2 
3 days 
1 (35,48) failed to yield row-stop sign/impaired visibility; angled 
1 (20,22) driver inattentive/failed to control speed 

fixed object 
I (35) failed to yield row-stop sign; angled 

wet road 

Ave Q/S_Sgt Macario Garcia 

AveR 

1 noted crash 
Intersection related-auto crash 
Demographics: 1 White Female 
1 FSGI 
Night 
(35) failed to yield row-stop sign; angled 

4 noted crashes 
Corridor related-2 auto, I parked car 
6790, 6800 blk 
Demographics: White=2; Hispanic=2: Male=4; 
3 FSGI 
2 day/l night 
2 (22) failed to control speed; 2 rear-ends 

1 parked car 
1 (74) unable to determine; head-on 
I (3) backed without safety; angled 

Ave RIW ayside 
3 noted crashes 

Intersection related-auto crashes 
Demographics: White=3; Hispanic=2; Black=l; Male=4; Female=2 
1 day/2 nights 
1 (65) turned improperly -wrong lane; sideswipe (sd) 
1 (37) failed to yield row-turning left; angled 
1 (15) disregard stop and go signal; angled 

Ave RlS_Sgt Macario Garcia 
2 noted crashes 

Intersection related-auto crashes 
Demographics: White=3; Hispanic=l; Male=2; Female=2 
2 days 
1 (16) disregard stop sign or light; angled 
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AveS 

rain/wet road 
1 (22) failed to control speed; rear-end 

1 noted crash 
Corridor related-auto crash 
6900 blk 
Demographics: 1 Black Male; 1 Hispanic Female 
Daytime 
(3) backed without safety; rear-end 

Ave S/Wayside 

AveT 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=l; Hispanic=3; Male=2; Female=2 
2 days 
1 (37) failed to yield row-turning left; angled 

rain/wet road 
1 (55, 74) parked in traffic lane/ mechanical failure; angled 

4 noted crashes 
Corridor related-3 parked cars, 1 flying object 
6600, 6800 blk 
Demographics: 1 Hispanic Male 
3 FSGI 
2 days/2 nights 
1 (22) failed to control speed; rear-end 
1 unknown; rear-end 
1 (74) other factors; sideswipe 
1 (74) flying basketball 

Ave U/W ayside 

AveU 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=l; Hispanic=l; Black=2; Male=l; Female=3 
2 days 
1 (65) turned improperly -wrong lane; angled 

rain/wet road 
1 (4) changed lane when unsafe; sideswipe (sd) 

1 noted crash 
Corridor related-auto crash 
6800 blk 
Demographics: 2 Black Males 
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Daytime 
(34) failed to yield row-private drive; angled 

Capitol 
4 noted crashes 

Corridor related-l fixed object, 1 pedestrian, 2 auto crashes 
6600-6900 blk 
Demographics: White=2; Hispanic=2; Black=2; Male=5; Female=l 
1 FSGI 
2 daysl2 nights 
1 (20,23) driver inattentive/failed to drive in single lane 

fixed object 
1 (28,65) failed to signal or gave wrong signal/turned improperly-wrong 

lane; sideswipe (sd) 
I (65) turned improperly -wrong lane; sideswipe (sd) 
I (59) pedestrian failed to yield row to vehicle 

Capitol/70th 

Canal 

3 noted crashes 
Intersection related-auto crashes 
Demographics: White=3; Hispanic=2: Male=2: Female=3 
3 days 
1 (66) turned when unsafe; angled 

wet road 
I (29) failed to stop at proper place; angled 
1 (57) passed in no passing zone; angled 

5 noted crashes 
Corridor related-2 parked cars, 3 auto crashes 
6500, 6800, 7000 blk 
Demographics: White=6; Hispanic=2; Male=4; Female=4 
I FSGI 
2 days/3 nights 
1 (20) driver inattentive; rear-end 
4 (22) failed to control speed; rear-ends 

2 rain/wet road 

Canal/66th 

2 noted crashes 
Intersection related-auto crashes 
Demographics: 2 Hispanic Females; 1 White Male 
1 FSGI 
1 day/l night 
1 (35,74) failed to yield row-stop sign/failed to yield row to vehicle on 
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the right; angled 
1 (35) failed to yield row-stop sign; angled 

***Harrisburg*** 
Corridor Related 

6600-6700 blk 
3 noted crashes-l fixed object, 2 auto crashes 
Demographics: White=2; Hispanic=2; Male=3; Female=1 
1 FSGI 
2 days/1 night 
2 (4) changed lanes when unsafe; sideswipes (sd) 
1 (22) failed to control speed 

fixed object 
6800 blk 

5 noted crashes-auto crashes 
Demographics: White=7; Hispanic=4; Male=6; Female=5 
3 days/2 nights 
1 (4) changed lanes when unsafe; sideswipe (sd) 

rain/wet road 
1 (3) backed without safety; rear-end 
2 (22) failed to control speed; 

angled -rain/wet road 
rear-end 

1 (34) failed to yield row-private drive; angled 

6900 blk 
11 noted crashes-auto crashes 
Demographics: White=10; Hispanic=9; Male=ll; Female=8 
5 FSGI 
6 days/5 nights 
4 (22) failed to control speed; rear-ends 

2 rain/wet roads 
2 (37) failed to yield row-turning left; angled 
1 (22,27) failed to control speed/failed to pass to right safely; angled 
1 (33) failed to yield row-open intersection; angled 
1 (65) turned improperly -wrong lane; angled 

rain/wet road 
1 (23) failed to drive in single lane; sideswipe (sd) 
1 (29) failed to stop at proper place; angled 

7000 blk 
3 noted crashes-l pedestrian, 2 auto crashes 
Demographics: White=3; Hispanic=4; Male=5; Female=2 
3 days 
2 (22) failed to control speed; 

angled-l motorcycle 
rear-end 
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1 (59) pedestrian failed to yield row to vehicle 
rain/wet road 

Harrisburg/Cesar Chavez( 6ih) 
1 noted crash 

Intersection related-auto crash 
Demographics: White=2; Male=l; Female=1 
Daytime 
(22) failed to control speed; rear-end 

Harrisburg/S_Sgt Macario Garcia 
4 noted crashes 

Intersection related-auto crashes 
Demographics: White=7; Male=4; Female=3 
1 FSGI 
1 day/3 nights 
2 (22) failed to control speed; rear-ends 
2 (15) disregard stop and go signal; angled 

Harrisburg/Wayside 
1 noted crash 

Intersection related-auto crash 
Demographics: 2 Hispanic Males 
Night 
Unknown factors; angled 

Harrisburg/65th 

1 noted crash 

Navigation 

Intersection related-auto crash 
Demographics: 3 White Males 
Daytime 
(35) failed to yield row-stop sign; angled 

4 noted crashes 
Corridor related-3 auto, 1 parked car 
6600, 6800, 7000 blk 
Demographics: White=3; Hispanic=4; Male=4; Female=3 
1 FSGI 
3 daysll night 
1 (23) failed to drive in single lane; sideswipe (sd) 
1 (4) changed lanes when unsafe; angled 
1 (22) failed to control speed; rear-end 
1 (55) parked in traffic lane; sideswipe (sd) 

parked car 

N avigationlMaltby 
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1 noted crash 
Intersection related-auto crash 
Demographics: 2 Hispanic Males 
Daytime 
(35) failed to yield row-stop sign; angled 

Navigation/Cesar Chavez(6ih) 
I noted crash 

Intersection related-auto crash 
Demographics: 2 White Females; 1 Black Male 
Night 
(37) failed to yield row-turning left; angled 

rain/wet road 

S_Sgt Macario Garcia 
8 noted crashes 

Sherman 

Corridor related-1 cyclist, 7 auto crashes 
600,900-1000, 1300, 1500-1600 blk 
Demographics: White=7; Hispanic=7; Male=8; Female=6 
3 FSGI 
5 days/3 nights 
2 (23) failed to drive in single lane; sideswipe (sd) 
1 (22,44) failed to control speed/followed too closely; rear-end 
1 (22) failed to control speed; rear-end 
2 (4) changed lanes when unsafe; sideswipe (sd) 
1 (16) disregard stop sign or light; angled 
1 (34) failed to yield row-private drive 

cyclist accident-muddy road 

3 noted crashes 
Corridor related-1 fixed object, 2 parked car 
6700 blk 
Demographics: 1 Hispanic Male 
2 FSGI 
2 daysllnight 
1 (23) failed to drive in single lane 

fixed object-wet road 
1 (22) failed to control speed; sideswipe (sd) 

parked car 
1 unknown factor; sideswipe (sd) 

Sherman/Cesar Chavez( 6ih) 
1 noted crash 

Intersection related-auto crash 
Demographics: 2 Hispanic Females 
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Night 
(35,20) failed to yield row-stop sign/driver inattentive; angled 

Sherman/Wayside 
2 noted crashes 

Intersection related-auto crashes 
Demographics: Hispanic=2; Black=l; Male=2; Female=l 
1 FSGI 
1 day/1 night 
1 (16) diregard stop sign or light; angled 

rain/wet road 
1 (65) turned improperly -wrong lane; angled 

Sherman/S_Sgt Macario Garcia 
2 noted crashes 

Terminal 

Intersection related-auto crashes 
Demographics: White=2; Hispanic=2; Males=4 
2 days 
1 (3) backed without safety; rear-end 
1 (20,23) driver inattentive/failed to drive in single lane; sideswipe (sd) 

1 noted crash 
Corridor related-parked car 
1100 blk 
Demographics: 1 White Female 
Daytime 
(3) backed without safety; angled 

rain/wet road 

TerminaVAve Q 
1 noted crash 

Wayside 

Intersection related-fixed object 
Demographics: 1 White Male 
Daytime 
(22) failed to control speed 

12 noted crashes 
Corridor related-1 0 auto crashes, 2 fixed objects 
300, 600-700, 900-1000, 1200-1300, 1900-2200 blk 
Demographics: White=9; Hispanic=10; Black=2; Asian=l; 

Male=17; Female=5 
4 FSGI 
10 days/2 nights 
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Wayside/Polk 

3 (22) failed to control speed; rear-ends 
1 wet road 
1 rain! wet road 

4 (4) changed lanes when unsafe; angled/sideswipes (sd) 
1 (34) failed to yield row-private drive; angled 
1 (22,23) failed to control speed/failed to drive in single lane 

fixed object 
1 (16) disregard stop sign or light; angled 
1 (71) wrong way-one way road; angled 
1 (22,43) failed to control speed/fleeing or evading police 

fixed object 

1 noted crash 
Intersection related-auto crash 
Demographics: 1 Hispanic Female, 1 Black Male 
Daytime 
(20,22) driver inattentive/failed to control speed; rear-end/angled 
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Table D-l. Traffic Volume Data from Texas Transportation Institute. 

Hardfile # Location Description Keymap Start Date Days1 Days2 Weekday Saturday Sunday 
3957 NaviQation EB -- West of Engleke 494-N 11/11/2002 T 4443 0 0 
3958 Commerce WB -- near Roberts 494-N 11/11/2002 T 490 0 0 
3959 Sampson SB -- South of Rusk 494-S 11/11/2002 T 4883 0 0 
3999 York NB -- South of Rusk 494-S 1/24/2003 SU M 3250 2213 1352 
3960 Lockwood SB -- South of Harrisburg 494-T 11/11/2002 T 9764 0 0 
4000 Harrisburg WB -- West of 65th 494-U 1/24/2003 SU M 6644 6988 5277 
0 Telephone 494-X 0 0 0 
3963 Lawndale EB -- West of Collier 494-X 11/13/2002 HFSU 2682 2527 1821 
0 Griggs 534-K 0 0 0 
0 Long 534-K 0 0 0 
0 Lawndale near GriQQs 535-A 0 0 0 
0 Lawndale near San Antonio 535-A 0 0 0 
0 Broadway near Galveston Rd. 535-F 0 0 0 
0 Howard near Galveston Rd. 535-R 0 0 0 

o 
I 

3956 NaviQation WB -- East of Engleke 494-N 11/11/2002 T 4618 0 0 - 3981 Commerce EB -- near Roberts 494-N 12/13/2002 SU MT 753 508 327 
3982 Lockwood NB -- South of RR 494-T 12/13/2002 SU MT 8407 6515 4829 
3961 Harrisburg EB -- West of 65th 494-U 11/11/2002 T 6853 0 0 
3984 Wayside SB -- North of Ave C 494-V 12/13/2002 SU MT 15787 15976 12756 
3266 Wayside NB -- South of 1-10 East 495-E 9/22/1998 WHFSU 19743 16970 13698 
3265 Wayside SB -- North of 1-10 East 495-E 9/22/1998 WHFSU 13530 10024 8094 
3983 Sgt Macario Garcia NB -- North of Harrisburg 494-V 2/13/2002 SU MT 17146 16702 13995 



Table D-2. Traffic Volume Data from TxDOT. 

Sta Loc Func Class Posted96 Posted2001 Flag County 
HP5280 1 7740 7590 1 HAR 
HP6270 1 6890 5810 1 HAR 
HP5137 1 3890 3470 1 HAR 
U2246 0 2010 2130 1 HAR 
U2243 1 13810 16740 1 HAR 
U2244 1 5640 3500 1 HAR 
U2317 1 6880 0 o HAR 
U2245 0 450 590 1 HAR 
U2312 0 1100 1900 1 HAR 
U2313 0 1880 1570 1 HAR 
U2314 1 4380 4500 1 HAR 
U2315 1 14990 15690 1 HAR 
U2319 1 12870 13600 1 HAR 
U2247 1 15610 15510 1 HAR 
U2248 1 2190 2250 1 HAR 
U2249A 0 400 0 o HAR 
U2311 0 1120 1260 1 HAR 
U2350 0 16940 0 o HAR 
U2318 1 34840 34950 1 HAR 
U2319 1 12870 13600 1 HAR 
U2331 0 1800 1350 1 HAR 
U2316 1 29630 30750 1 HAR 
U2332 1 15520 17410 1 HAR 
U2333 1 9050 8600 1 HAR 
U2330 0 1200 1440 1 HAR 
U2333A 0 310 0 o HAR 
U2309 1 33880 35370 1 HAR 
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Table E-l. City of Houston Devices. 
MajorSt MinorSt Intersection DevlD St Control Inst Date Dir1 Year 
65th AveC 65th & Ave C 1 AveC 9/10/92 1992 
65th Ave F 65th & Ave F 1 AveF 9/19/80 WB 1980 
65th Canal 65th & Canal 1 65th 7/10/57 1957 
65th Harrisburg 65th & Harrisburg 1 65th 10/23/53 1953 
65th Sherman 65th & Sherman 1 4 way stop 10/23/00 2000 
66th AveC 66th & Ave C 1 AveC 6/3/55 1955 
66th Ave F 66th & Ave F 1 AveF 5/2/60 1960 
66th Ave I 66th & Ave I 1 Ave I 3/21/85 1985 
66th AveJ 66th & Ave J 1 AveJ 3/13/85 1985 
66th AveK 66th & Ave K 1 66th 9/28/98 NB 1998 
66th Canal 66th & Canal 1 66th 3/5/51 1951 
66th Capitol 66th & Capitol 1 Capitol 2/16/66 WB 1966 
66th Harrisburg 66th & Harrisburg 1 66th 4/2/51 1951 
66th Sherman 66th & Sherman 1 4 way stop 10/6/97 1997 
66th Texas 66th & Texas 1 Texas 2/16/66 1966 
67th Ave F 67th & Ave F 1 Ave F 10/9/59 1959 
67th AveH 67th & Ave H 1 Ave H 10/9/59 1959 
69th Capitol 69th & Capitol 1 S.69th 12/19/62 NB 1962 
70th AveC 70th & Ave C 1 AveC 4/27/51 1951 
70th Ave F 70th & Ave F 1 AveF 2/21/68 1968 
70th AveH 70th & Ave H 1 70th 7/17/61 1961 
70th Ave I 70th & Ave I 1 70th 12/14/92 NB 1992 
70th AveN 70th & Ave N 1 AveN 4/13/93 1993 
70th Ave 0 70th & Ave 0 1 Ave 0 9/15/60 1960 
70th Canal 70th & Canal 1 70th 8/1/55 1955 
70th Capitol 70th & Capitol 1 70th 9/29/47 1947 
70th Harrisburg 70th & Harrisburg 1 70th 10/23/53 1953 
70th Navigation 70th & Navigation 1 70th 10/9/47 1947 
70th Sherman 70th & Sherman 1 70th 9/14/49 1949 
71st AveC 71st & Ave C 1 AveC 8/5/87 1987 
71st Ave F 71st & Ave F 1 Ave F 4/4/75 1975 
71st AveJ 71st & Ave J 1 AveJ 3/24/70 1970 
71st AveN 71st & Ave N 1 AveN 4/15/58 1958 
71st Ave 0 71st & Ave 0 1 Ave 0 8/2/82 1982 
71st Canal 71st & Canal 1 71st 10/23/53 1953 
71st Capitol 71st & Capitol 1 71st 4/14/72 SB 1972 
71st Harrisburg 71st & Harrisburg 1 71st 10/23/53 1953 
71st Navigation 71 st & Navigation 1 71st 10/23/53 1953 
71st Sherman 71st & Sherman 1 Sherman 3/21/58 1958 
AveB 67th Ave B & 67th 1 AveB 12/21/99 1999 
AveB Wayside Ave B & Wayside 1 AveB 1/25/65 EB 1965 
AveB Wayside Ave B & Wayside 1 AveB 2/3/94 1994 
AveC 67th Ave C & 67th 1 AveC 12/21/99 1999 
AveC S Sgt Mac Ave C & S Sgt Macario Garcia 1 AveC 6/27/81 1981 
AveC Wayside Ave C & Wayside 1 AveC 7/23/57 1957 
Ave E S Sgt Mac Ave E & S Sgt Macario Garcia 1 Ave B (ty) 2/3/94 1994 
Ave F S Sgt Mac Ave F & S Sgt Macario Garcia 1 Ave F 6/27/81 1981 
Ave F Wayside Ave F & Wayside 1 AveF 7/23/57 1957 
Ave H S Sgt Mac Ave H & S Sgt Macario Garcia 1 AveH 6/27/81 1981 
Ave H Maltby Ave H & Maltby 1 AveH 8/19/76 1976 
AveH Maltby Ave H & Maltby 1 AveH 8/19/76 1976 
AveH Wayside Ave H & Wayside 1 AveH 7/23/57 1957 
Ave I 67th Ave I & 67th 1 Ave I 12/21/99 1999 
Ave I S Sgt Mac Ave I & S Sgt Macario Garcia 1 Ave I 6/27/81 1981 
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Table E-l. City of Houston Devices continued). 
Ave I Wayside Ave I & Wayside 1 Ave I 7/23/57 1957 
AveJ 67th Ave J & 67th 1 Ave J 12/11/99 1999 
AveJ S Sgt Mac Ave J & S Sgt Macario Garcia 1 Ave J 7/8/85 WB 1985 
Ave J S Sgt Mac Ave J & S Sgt Macario Garcia 1 Ave J 6/27/81 1981 
Ave J S Sgt Mac Ave J & S Sgt Macario Garcia 1 Ave J 7/8/85 WB 1985 
Ave J Wayside Ave J & Wayside 1 AveJ 7/22/57 1957 
AveK 67th Ave K & 67th 1 Ave K 12/21/99 1999 
AveK S Sgt Mac Ave K & S Sgt Macario Garcia 1 Ave K 6/27/81 1981 
Ave K Terminal Ave K & Terminal 1 AveK 9/20101 WB 2001 
AveK Terminal Ave K & Terminal 1 AveK 9/20101 WB 2001 
AveK Wayside Ave K & Wayside 1 AveK 7/22/57 1957 
Ave L 67th Ave L & 67th 1 Ave L 12/21/99 1999 
Ave L S Sgt Mac Ave L & S Sgt Macario Garcia 1 Ave L 6/27/81 1981 
Ave L Wayside Ave L & Wayside 1 Ave L 7/22/57 1957 
Ave N 67th Ave N & 67th 1 Ave N 12/21/99 1999 
AveN S Sgt Mac Ave N & S Sgt Macario Garcia 1 Ave N 6/27/81 1981 
AveN Wayside Ave N & Wayside 1 Ave N 7/22/57 1957 
Ave 0 67th Ave 0 & 67th 1 Ave 0 12/21/99 1999 
Ave 0 S Sgt Mac Ave 0 & S Sgt Macario Garcia 1 Ave 0 6/27/81 1981 
Ave 0 Wayside Ave 0 & Wayside 1 Ave 0 7/22/57 1957 
Baldinger Rusk Baldinger & Rusk 1 Baldinger 9/7193 1993 
Canal Maltby Canal & Maltby 1 Maltby 7/10/57 1957 
Canal Maltby Canal & Maltby 1 Maltby 7/10/57 1957 
Canal Marsden Canal & Marsden 1 Marsden 7/10/57 1957 
Canal Oldham Canal & Oldham 1 Oldham 7/10/57 1957 
Capitol 67th Capitol & 67th 1 4 way stop 12/15/55 1955 
Capitol 67th Capitol & 67th 1 Capitol 12/21/99 1999 
67th Sherman 67th & Sherman 1 Sherman 12/21/99 1999 
Harrisburg Hughes Harrisburg & Hughes 1 Hughes 10/23/53 1953 
Hughes Texas Hughes & Texas 1 Texas 9/26156 1956 
S Sgt Mac Sherman S Sgt Macario Garcia & Sherman 1 Sherman 6/27/81 1981 
Mack Navigation Mack & Navigation 1 Mack 6/8159 1959 
Maltby Navigation Maltby & Navigation 1 Maltby 1/14/54 1954 
Maltby Navigation Maltby & Navigation 1 Maltby 1/14/54 1954 
Marsden Sherman Marsden & Sherman 1 Marsden 6/22/53 1953 
Navigation Wooding Navigation & Wooding 1 Wooding 10/23/53 1953 
Navigation Terminal Navigation N SR & Terminal 1 Terminal 5/17171 NB 1971 
Navigation Terminal Navigation S SR & Terminal 1 Terminal 5/17171 1971 
Sherman Wayside Sherman & Wayside 1 Sherman 7/5149 1949 
67th Harrisburg 67th & Harrisburg 3 All appro 7/1/54 1954 
Ave R S Sgt Mac Ave R & S Sgt Macario Garcia 3 All appro 5/23/56 1956 
Canal S Sgt Mac Canal & S Sgt Macario Garcia 3 All appro 5/3/56 1956 
Canal S Sgt Mac Canal & S Sgt Macario Garcia 3 All appro 5/30/56 1956 
Canal Wayside Canal & Wayside 3 All appro 7/1154 1954 
Capitol S Sgt Mac Capitol & S Sgt Macario Garcia 3 All appro 2/26/58 1958 
Capitol S Sgt Mac Capitol & S Sgt Macario Garcia 3 All appro 2/26/58 1958 
Capitol Wayside Capitol & Wayside 3 All appro 7/1154 1954 
Harrisburg S Sgt Mac Harrisburg & S Sgt Macario Garcia 3 All appro 7/1/54 1954 
Harrisburg S Sgt Mac Harrisburg & S Sgt Macario Garcia 3 All appro 7/1/54 1954 
Harrisburg Wayside Harrisburg & Wayside 3 All appro 7/1/54 1954 
S Sgt Mac Navigation S Sgt Macario Garcia & Navigation 3 All appro 7/1/54 1954 
S Sgt Mac Navigation S Sgt Macario Garcia & Navigation 3 All appro 7/1/54 1954 
S Sgt Mac Polk Ways S ~gt Mac Garcia & Polk Wayside 3 All aJ'pro 5/30/60 1960 
Navigation Wayside Navigation & Wayside 3 All appro 7/1154 1954 
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Data for Site 1 

Site Street(s): Wayside and Navigation, looking S8 
Date: 7/10103 Lowest Speed: 26 15th Percentile: 33 
Start Time: 9:40 AM Highest Speed: 49 50th Percentile: 36 
End Time: 10:25 AM Average Speed: 37.55 85th Percentile: 42 
Direction( s): S8 Median Speed: 37 95th Percentile: 46 
Posted Speed Limit: 40 Modal Speed: 36 
Violation Percent: 26% Standard Deviation: 4.42 
Number of Lanes: 4 10 mph Pace Speed: 34 to 43 
Types of Vehicles: cars, trucks % in Pace Speed: 74% 
Weather Conditions: clear % Under Pace Speed: 16% 
Vehicles Observed: 100 % Over Pace Speed: 10% 
Observations: speed limit sign knocked down at Ave R @ Wayside a year ago, says local 
S d R d d ;pee s ecor e : 

26 33 35 36 38 41 44 
29 34 36 37 38 41 44 
30 34 36 37 38 41 45 
30 34 36 37 38 41 46 
31 34 36 37 38 42 46 
32 34 36 37 39 42 47 
32 34 36 37 39 42 47 
32 34 36 37 39 42 47 
32 34 36 37 39 42 47 
33 34 36 37 39 42 49 
33 34 36 37 39 42 
33 35 36 37 39 42 
33 35 36 37 40 43 
33 35 36 38 40 43 
33 35 36 38 41 43 

Data Analysis: 
speed frequency % of Speeds Cumul. % 

26 1 1% 1% 
27 0 0% 1% 
28 0 0% 1% 
29 1 1% 2% 
30 2 2% 4% 
31 1 1% 5% 
32 4 4% 9% 
33 7 7% 16% 
34 10 10% 26% 
35 5 5% 31% 
36 15 15% 46% 
37 12 12% 58% 
38 7 7% 65% 
39 7 7% 72% 
40 2 2% 74% 
41 5 5% 79% 
42 8 8% 87% 
43 3 3% 90% 
44 2 2% 92% 
45 1 1% 93% 
46 2 2% 95% 
47 4 4% 99% 
48 0 0% 99% 
49 1 1% 100% 
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Data for Site 2 

Site Street(s): Wayside and Navigation, looking EB 

Date: 7/10103 Lowest Speed: 24 15th Percentile: 27 
Start Time: 10:45AM Highest Speed: 40 50th Percentile: 31 
End Time: 11:45 AM Average Speed: 31.75 85th Percentile: 34 

Direction(s): EB Median Speed: 32 95th Percentile: 38 
Posted Speed Limit: 35 Modal Speed: 34 
Violation Percent: 15% Standard Deviation: 3.64 
Number of Lanes: 2 EB, 2WB 10 mph Pace Speed: 27 to 36 
Types of Vehicles: cars, trucks % in Pace Speed: 82.7% 
Weather Conditions: cloudy, dry % Under Pace Speed: 6.7% 
Vehicles Observed: 75 % Over Pace Speed: 10.7% 
Observations: very short light timing on Navigation (12 sec); no chance to really speed 

S d R d d ipee s ecor e 
24 29 31 33 34 
25 29 31 33 34 
25 29 31 33 35 
26 29 31 33 35 
26 30 31 33 36 
27 30 31 33 36 
27 30 31 33 36 
27 30 32 34 37 
27 30 32 34 38 
27 30 32 34 38 
27 30 32 34 38 
28 30 32 34 38 
28 30 32 34 39 
28 31 33 34 40 
29 31 33 34 40 

D t A I . aa nalysls: 
Cumulative 

speed frequency % of Speeds % 
24 1 1% 1% 
25 2 3% 4% 
26 2 3% 7% 
27 6 8% 15% 
28 3 4% 19% 
29 5 7% 25% 
30 9 12% 37% 
31 9 12% 49% 
32 6 8% 57% 
33 9 12% 69% 
34 10 13% 83% 
35 2 3% 85% 
36 3 4% 89% 
37 1 1% 91% 
38 4 5% 96% 
39 1 1% 97% 
40 2 3% 100% 
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Data for Site 3 

Site Street(s): Wayside and Canal, looking SB 

Date: 7/11/03 Lowest Speed: 26 15th Percentile: 31 
Start Time: 9:45AM Highest Speed: 50 50th Percentile: 35 
End Time: 10:20 AM Average Speed: 35.98 85th Percentile: 40 
Direction(s): SB Median Speed: 35.5 95th Percentile: 42 
Posted Speed Limit: 40 Modal Speed: 34 
Violation Percent: 16% Standard Deviation: 4.15 
Number of Lanes: 4 10 mph Pace Speed: 33 to 42 
Types of Vehicles: cars, trucks % in Pace Speed: 75% 
Weather Conditions: clear % Under Pace Speed: 21% 
Vehicles Observed: 100 % Over Pace Speed: 4% 
Observations: 
S d R d d spee s ecor e : 

26 32 34 35 37 39 41 
29 32 34 35 37 39 42 
29 32 34 35 37 39 42 
30 32 34 35 37 39 42 
30 32 34 35 37 39 42 
30 32 34 36 37 39 42 
31 33 34 36 37 39 45 
31 33 34 36 38 39 45 
31 33 34 36 38 40 47 
31 33 34 36 38 41 50 
31 33 34 36 38 41 
32 33 34 36 38 41 
32 33 35 36 39 41 
32 33 35 37 39 41 
32 33 35 37 39 41 

ata nalysls: D A I 
sp_eed frequency % of Speeds Cumul. % 

26 1 1% 1% 
27 0 0% 1% 
28 0 0% 1% 
29 2 2% 3% 
30 3 3% 6% 
31 5 5% 11% 
32 10 10% 21% 
33 9 9% 30% 
34 12 12% 42% 
35 8 8% 50% 
36 8 8% 58% 
37 9 9% 67% 
38 5 5% 72% 
39 11 11% 83% 
40 1 1% 84% 
41 7 7% 91% 
42 5 5% 96% 
43 0 0% 96% 
44 0 0% 96% 
45 2 2% 98% 
46 0 0% 98% 
47 1 1% 99% 
48 0 0% 99% 
49 0 0% 99% 
50 1 1% 100% 
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Data for Site 4 

Site Street(s): 
Data Collector(s): 
Date: 
Start Time: 
End Time: 
Direction(s): 
Posted Speed Limit: 
Number of Lanes: 
Types of Vehicles: 
Weather Conditions: 
Vehicles Observed: 
Observations: 
S d R d d ;pee s ecor e 

24 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 

aa nalysls: D t A I 
speed 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Wayside and Canal, looking EB 
LW & HA Lowest Speed: 24 
7/11/03 Highest Speed: 35 
10:30 AM Average Speed: 28.58 
11 :30 AM Median Speed: 28 
EB Modal Speed: 26 
30 Standard Deviation: 2.94 
2 EB, 2 WB 10 mph Pace Speed: 25 to 34 
cars, trucks % in Pace Speed: 94% 
clear % Under Pace Speed: 2% 
50 % Over Pace Speed: 4% 

15th Percentile: 
50th Percentile: 
85th Percentile: 
95th Percentile: 

25 
28 
31 
34 

Violation Percent: 24% 

parking in Rt lane on EB side; lots of driveways and access management issues 

26 29 33 
26 29 34 
27 30 34 
27 30 35 
27 30 35 
28 30 
28 30 
28 30 
28 31 
28 31 
28 31 
28 31 
29 32 
29 33 
29 33 

frequency % of Speeds Cumul. % 
1 2% 2% 
6 12% 14% 
10 20% 34% 
3 6% 40% 
7 14% 54% 
5 10% 64% 
6 12% 76% 
4 8% 84% 
1 2% 86% 
3 6% 92% 
2 4% 96% 
2 4% 100% 
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Data for Site 5 

Site Street(s): Canal and Sgt. Marcario Garcia, looking EB 
Date: 7/11/03 Lowest Speed: 24 15th Percentile: 25 
Start Time: 12:15PM Highest Speed: 37 50th Percentile: 28 
End Time: 1:15 PM Average Speed: 28.92 85th Percentile: 32 
Direction(s): EB Median Speed: 29 95th Percentile: 35 
Posted Speed Limit: 30 Modal Speed: 27 
Violation Percent: 26% Standard Deviation: 3.11 
Number of Lanes: 2 EB, 2WB 10 mph Pace Speed: 24 to 33 
Types of Vehicles: cars, trucks % in Pace Speed: 92% 
Weather Conditions: clear % Under Pace Speed: 0% 
Vehicles Observed: 50 % Over Pace Speed: 8% 
Observations: 
S d R d d ;pee s ecor e : 

24 27 30 32 
24 27 30 35 
25 27 30 35 
25 27 30 37 
25 28 30 37 
25 28 30 
26 28 30 
26 28 31 
26 28 31 
26 29 31 
26 29 32 
26 29 32 
27 29 32 
27 29 32 
27 29 32 

aa nalysls: D t A I 
speed frequency % of Speeds Cumul. % 

24 2 4% 4% 
25 4 8% 12% 
26 6 12% 24% 
27 7 14% 38% 
28 5 10% 48% 
29 6 12% 60% 
30 7 14% 74% 
31 3 6% 80% 
32 6 12% 92% 
33 0 0% 92% 
34 0 0% 92% 
35 2 4% 96% 
36 0 0% 96% 
37 2 4% 100% 
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Speed Distribution 
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Data for Site 6 

Site Street(s): Canal and Sgt. Marcario Garcia, looking NB 

Date: 7/11/03 Lowest Speed: 28 15th Percentile: 30 

Start Time: 1:15PM Highest Speed: 42 50th Percentile: 34 

End Time: 2:00 PM Average Speed: 34.20 85th Percentile: 38 

Direction(s): NB Median Speed: 34 95th Percentile: 40 
Posted Speed Limit: 40 Modal Speed: 32 
Violation Percent: 4% Standard Deviation: 3.47 
Number of Lanes: 4 10 mph Pace Speed: 29 to 38 
Types of Vehicles: cars, trucks % in Pace Speed: 85% 
Weather Conditions: clear % Under Pace Speed: 1% 
Vehicles Observed: 100 % Over Pace Speed: 14% 
Observations: 
Speeds Recorded: 

28 30 32 33 35 37 39 
29 30 32 34 35 37 39 
29 31 32 34 35 37 40 
29 31 32 34 35 37 40 
29 31 32 34 35 38 40 
29 31 32 34 35 38 40 
30 31 32 34 36 38 41 
30 31 32 34 36 38 41 
30 31 32 34 36 38 42 
30 32 32 35 36 38 42 
30 32 32 35 36 38 
30 32 33 35 36 39 
30 32 33 35 36 39 
30 32 33 35 36 39 
30 32 33 35 37 39 

D t A I aa nalysls: 
speed frequency % of Speeds Cumul. % 

28 1 1% 1% 
29 5 5% 6% 
30 11 11% 17% 
31 7 7% 24% 
32 17 17% 41% 
33 5 5% 46% 
34 8 8% 54% 
35 12 12% 66% 
36 8 8% 74% 
37 5 5% 79% 
38 7 7% 86% 
39 6 6% 92% 
40 4 4% 96% 
41 2 2% 98% 
42 2 2% 100% 
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Speed Distribution 
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Data for Site 7 

Site Street(s): Wayside and Capitol, looking S8 
Date: 7/14/03 Lowest Speed: 24 
Start Time: 10:00 AM Highest Speed: 36 
End Time: 10:35 AM Average Speed: 29.37 
Direction(s): S8 Median Speed: 29 
Posted Speed Limit: 40 Modal Speed: 28 
Violation Percent: 0% Standard Deviation: 2.58 
Number of Lanes: 4 10 mph Pace Speed: 25 to 34 
Types of Vehicles: cars, trucks % in Pace Speed: 96% 
Weather Conditions: clear % Under Pace Speed: 3% 
Vehicles Observed: 75 % Over Pace Speed: 1 % 

15th Percentile: 
50th Percentile: 
85th Percentile: 
95th Percentile: 

Observations: flattened ped sign by shopping center; lots of peds crossing Wayside; 

27 
29 
32 
33 

signal timing at Wayside@Harrisburg prevents high speeds at Capitol intersection 
S d R d d ,pee s ecor e 

24 27 28 30 32 
24 27 28 30 32 
25 27 29 30 32 
25 27 29 30 32 
26 28 29 31 32 
26 28 29 31 33 
26 28 29 31 33 
26 28 29 31 33 
26 28 29 31 33 
27 28 29 31 33 
27 28 30 31 33 
27 28 30 31 33 
27 28 30 32 34 
27 28 30 32 34 
27 28 30 32 36 

aa nalysls: D t A I 
speed frequency % of Speeds Cumul. % 

24 2 3% 3% 
25 2 3% 5% 
26 5 7% 12% 
27 10 13% 25% 
28 13 17% 43% 
29 8 11% 53% 
30 9 12% 65% 
31 8 11% 76% 
32 8 11% 87% 
33 7 9% 96% 
34 2 3% 99% 
35 0 0% 99% 
36 1 1% 100% 
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Speed Distribution 
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Data for Site 8 

Site Street(s): 
Date: 
Start Time: 
End Time: 
Direction(s): 
Posted Speed Limit: 
Violation Percent: 
Number of Lanes: 
Types of Vehicles: 
Weather Conditions: 
Vehicles Observed: 
Observations: 
Speeds Recorded· 

22 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

ata nalysls: D A I 
speed 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Capitol and Wayside, looking WB 
7/14/03 Lowest Speed: 22 
10:40 AM Highest Speed: 36 
11 :25 AM Average Speed: 27.24 
WB Median Speed: 26 
30 Modal Speed: 24 
16% Standard Deviation: 3.54 
2 EB, 2 WB 10 mph Pace Speed: 24 to 33 
cars, buses % in Pace Speed: 86% 
clear % Under Pace Speed: 8% 
50 % Over Pace Speed: 6% 

15tn Percentile: 
50tn Percentile: 
85tn Percentile: 
95tn Percentile: 

not much traffic; lots of left turns into bank before the intersection 

25 28 33 
25 28 33 
25 28 34 
25 29 35 
25 29 36 
25 29 
25 30 
26 30 
26 30 
26 30 
26 30 
27 30 
27 31 
28 32 
28 33 

frequency % of Speeds Cumul. % 
1 2% 2% 
3 6% 8% 
11 22% 30% 
7 14% 44% 
4 8% 52% 
2 4% 56% 
5 10% 66% 
3 6% 72% 
6 12% 84% 
1 2% 86% 
1 2% 88% 
3 6% 94% 
1 2% 96% 
1 2% 98% 
1 2% 100% 
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Data for Site 9 

Site Street(s): 
Date: 
Start Time: 
End Time: 
Direction(s): 
Posted Speed Limit: 
Violation Percent: 
Number of Lanes: 
Types of Vehicles: 
Weather Conditions: 
Vehicles Observed: 
Observations: 

S d R d d ipee s ecor e : 
20 
20 
21 
21 
22 
22 
22 
22 
22 
23 
23 
23 
24 
24 
24 

ata nalysls: D A I 
speed 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Capitol and Wayside, looking EB 
7/14/03 Lowest Speed: 20 
11 :30 AM Highest Speed: 33 
12:20 PM Average Speed: 25.52 
EB Median Speed: 25 
30 Modal Speed: 24 
10% Standard Deviation: 3.15 
2 EB, 2 WB 10 mph Pace Speed: 22 to 31 
cars % in Pace Speed: 88% 
clear % Under Pace Speed: 8% 
50 % Over Pace Speed: 4% 

15m Percentile: 
50m Percentile: 
85m Percentile: 
95m Percentile: 

22 
25 
28 
31 

no white lane markings; 2 hr parking in R-Iane on EB side; most turn into driveways 
before intersection; many slow to yield to WB cars turning left onto Wayside 

24 26 31 
24 26 31 
24 27 31 
24 27 32 
24 27 33 
24 27 
24 27 
25 27 
25 28 
25 28 
25 28 
25 28 
25 29 
26 30 
26 30 

frequency % of Speeds Cumul. % 
2 4% 4% 
2 4% 8% 
5 10% 18% 
3 6% 24% 
10 20% 44% 
6 12% 56% 
4 8% 64% 
6 12% 76% 
4 8% 84% 
1 2% 86% 
2 4% 90% 
3 6% 96% 
1 2% 98% 
1 2% 100% 
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Appendix G 





Navigation & Wayside ~ 
I 

Accident Codes 
... ... ... DT=Daytime NT = Nighttime 

Collision Diagram 
C = ClearlCloudy R'=Rain F= Fog 
D=Dry W=Wet 

~ 
facfDr CtXJe. 

Navigation I . .... n.3101·aoa:l~Dl.~tt 

W E I~~"! 2. AatuloiRoaH/Wtl a a bcted ... o.tsn:1t 
ROW 120' BO' 

~;JI 
12:15 LCI_glicllaluulu'UIAII't 

Road Width aD' 52' " 5. Dt'llclfeorN:lHQI:II-.pI 
12:ts 

T 
15. DtaclltorNl9lq)1lIq:.a: 

lanes 6 4 , 7. oetClbeorN:lTaULanp' 

Sidewalks both sides both sides ~~,g 
15. oe.CIIII or lib nn S9alLBnpJ 
9. DttdlM Of lib Ttara"u 
'lD.oeae1lltqrNlVtIIcltB .. ku 

Curbs yes yes ..,J "" l'.DI!1!dlu.I9IH!I1IgUIIICUlttll 

Median 10' curbed 10' painted 
EO t2.o."tdItMor:9Jt:l(n., 

Light a ~ T 
1J.DI!fllcblTIlIIIe,HICII 

yes yes ' •. 0AtI1td II TIiltlbIaM 

Speed 35 30 
1S,Onl!gaJO SOPOIItIJ GoSlgll_ 
le:.'*18gal'lGt)Pftglolstilal 
n,ll#l8gal'ln;nU~:ltlllUJeCllOfll 
ftII,,*"9IJdlABn.g~ mOmtncI:HI 
19.I)I:QoiX)I'''''''1cIe 
:iD':Dlllln .... ub 

Wayside 21.DIo .... o'tl1emlgl'lll 
22.Faltea'tlCOIIroI~t<I 

S N + ZUall!id 1) Dfttt II SIIg1t Lat 

ROW 60' BO' 
:u.Fa.d'bGlJtl1!rrCl'~ fe .. 2:i.F!~'tI tf,~_nJtg;SI1I 

Road Width 52' 44' "' .. , 2I5.F.aIlKl'tlPaJJ'tILtnSl"lit 
19m 2r.fiillllCl'tJ 

Lanes 4 4 , 2e:.faIt41:1 gS1gla1 

Sidewalks both sides none [IT,C, D ~:55~~~f~COIIII ..,,,,, 
Curbs no no J:DD " 32.falllfd 1:1 nil;! fElW- ElM gUOf\M lICIt 

Median no no + 3J.fa~~nb~W-Qpf:IIIIUltotD~ 
~,f!lfII:d~ntlfDW-~IIImDrD!o 

Light yes yes ::~:::~ :5::~S~t4!1 
Speed 35 30 3Ua~'DYI!:~fD!Al-TlugLe1l: 

33,Falltcl'D\<t,tlfDfliU-TUOil Rtd 

o 
I - ./ 

V>/~~/7 / J9,Fallld'bYllltl~WRV.tlS!l' 

Classification: 
:U~~::~. 
iI2,Fk .... ~ 

10 Accidents / 
,JJ,Hellgore."g,CIIIc:f, 

RightAngle=4 (40%) ~ f" 
U.l'olbDtcl'boCWY 
iIS.HldBMIDrlltllg 
iIS.HlllClewedOlblir 
Q." Rear End = 1 (10%) /.//./ 

~. 
l15,m~lrtcIvtblllt( 

Left-Tum = 2 (20%) / w.mPJql~IGtiln_ 'Idled '0111)11 

Right-Turn = 1 (10%) 13:21] SU.oa:lllOtsI!:cue 

" 
!;I:1,OpUtd Door_b TI3tII: 

SS-SD =2 (20%) S2,Oau.lD:clV1II~lcllorLoa:j 
53.ll11trllke .Iq,au 1u;4lilclutCI!:UIICll! 

"!1 54,p.lliedalOf3lItd'bsetBIlIi~S .... , $.palti'edll Ta1llOLaM 

16;14 ... 56,PueGlILIllQltLgk'J 

IS NT,C.W 5UaseG. No.p,"IIgZOte 

~~ 
~,"Adol "!;I~QOltiI!r 
S.fItOH:tIlIIIFaI.II!d'bVltDROIAItJ'¥IIllot: 

" 
lIl.tGlIg-UII'.<-IOtr .. ~ 
5Mipudllg -alt( Ill. 
62.r.IlIIgatdt2111tll 

NT.C,O 
63,TuU;dIlPlOpet{·'CUCOUtfOIi.eR 
6"T.ntdtlp~IIf·Wtlt Rlglt 

""0' NT,C, D e5.Tuw:dhplDptllf-WD~ Ulit 

~1-
"&112 &>.TlrHlclllteIUIQt 

j!~ ... 6J.UlOtrlinnOli-MO~ol 
65.Ulditrll~·"<I!i,7D"~ 
6B.tAIIOIIgs.I!t'-~caorllll.1ItC1b1 
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?2.DI'~r,h2ft.b~tIoUot)II!:PllOle,l.R) 

Legend T T 
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r;] a a U.o1iuFa:tl/l 

+ Directional Street Arrows 

• Intersection AccidentVehicles T :6 Signal PEJes 

~ T utility Pole ~ 
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o 
N 

Navigation & Wayside 
Collision Diagram 

Navigation 
W E a ROW 120' 80' 

Road Width 80' 52' 
Lanes 6 4 
Sidewalks bo.th sides both sides 
Curbs yes yes 

~ Median 10' curbed 10' painted 
Light yes yes 
Speed 35 30 

Wayside 
S N 

ROW 60' 80' 
Road Width 52' 44' 
Lanes 4 4 
Sidewalks both sides none 
Curbs no no 
Median no no 
Light yes yes 
Speed 35 30 

/ 

//~/? 
CI assification: 
10 ACCidents 

RightAngle = 4 (40%) 
Rear End = 1 (10%) 

~Left.Turn=2(20%) 
Rig ht-Turn= 1 (10%) 
SS-SD =2 (20%) 

Legend T ~ a + Directional street Arrov.s 

• Intersection AccidentVehicles 

• Signal Poles 

~ ~ T U~ity Pole 3S 

~ .. 

1:~1 ~,c~ 12" 
lW1S.fl2 22 
12:4S 

• 
r~D 1:2121,(12 

m:;m 

" 

NT,C, 0 ,."" 
~1 

Accident Codes .. .. DT = Daytime NT = Nighttime 
C = Cle ar/Cloudy R =Rain F=Fog 
D=Dry W=Wet 

~ 
_Cod ... 

1. A •• JlolRoa:I-DoIrItlDc 
2.A.tuloll'!oa:I-WiI 
J. 1;Dt"d .. lLtottsntt 
t. C'.gt:dLaUWIU FJulft 
S.INl'**orNJHeId&!mp: 

T 
6. De'tc:a.eorItJStqll.ampl 
i,De.*ortilTallLmlp: 
a. Dt1c1tJeOIN:lTmstJl,alL_p' 
9. Dt1lollMortf;lTr.sllerB,.u 
1D.OeiclleorNJWlilbltlBkes 
11.Dt1.setdl_9Itd'alhl 
12.Dt'tc1l!torsa;n", 

a T 
1J.Dtlc:t1tTlallUHItl 

~ 
1UII:abledllTI3tItlaw • " .. "'" mQ)utRCIbti 
19.Dlrhctbl'"ttle 
3l,Drlltrll.Utll 
21.D!Oue ,,1IO,t HeIlJIgHl 
22.F3IadtloOOI1Jo!Spud 

<if- 2J,falkdtlDIUtb'SIIgII!t.at 
24.r.sa:nOtltH2IIr0f1U2Wa'y' 

f~' ~:=:=:-~~~, ,. .. , 
19:1D 2i'.falledb~blll~tS." 

• - a:I.f3lled'l)S~laJorG3It UlIIOIgsg.al 
DT,C,D :=::~:::r~PI~ "''''2 
1~ 

31.FalkdtlStlpDITlilhi 
J2.FalIllnllll).-ElMi!I"'lct"'·~ ... J;"f3MbYUft)W-C1ptlll1llleCU'lI 
3UaIMtlVUJDW-"IlNIItOl'lJe 
:E.F2Ib:llbni2R:!W.S1:pS!p 
J),f3IiOD'(IUIIDW~To JltClrtnli 
Ji',~DVI!IJ9JIfIf~TIUg !.ttl 
JB'.~DVIlIJ~W~TIIIOI fttd 
JSI.f-.:I1)'VIUI fDltlJa,(l!ldSgl 
oIIl.F3ItIlt(fOrAnep 
1j.1.~"'Blll:lH:AcI)I 
oi2.flt'lItll:)l! 
oI.'3,Hebgofetlalllg~ 

f" 
«.~ClDoCbt1t 
1/S,lIaIIlteIDI~1tg 
Ii6.ttudk:<WeClDltler 
oI'1'.a1 

~D 
~'''fJII!R¢''''bUlf 
1iQ,l'nprrfle'riStutllaJl ParHd Po'lbl 
SlI1:l~lot~OIre: 

" 5~.O~ ~o Doof Ikb Trantl 
5'2.0IltUIlIII'¥e,tlIIorltlal 

~Cjf 
53.oIltmkt::lMlPI"II~rbltcblnoe 
~.Palke·lIatdf31I!.dbSttllCku 
$.P3Ik·edIllTI!!1IbLlte ..- S6.meUJllOrt'LlJl'J 16:1~ 

NT,C,W Si'.~u<l.ftOpmIIgZOU 

" eI!.P!m<lOll fttjUS.OIUU 
~:~ S9.Pt(1tn"fI1llld'bVJIttROUlIbvtlttl' 

" 6UiP11:eOllg-Uun (nCl!:IIh~ 

::t=l~1 
63.Tm~dtn·popl:rIf-CdCon"OII.t1t 
6Urntllltrpo»P!:rI(-\llJlltRIJU NT,C, 0 66.TrnedtnpDpt11(-WDlg Uin 

~.0,"2 66.TmedlikaUlm 

'''''' ..- 61'.Uul!rh1l1da-AtDkll 

" 6j:,Uldtrll1hl~.-Drl9' 

iWOac:l.&rhll~lltdba 
!bt',-,1Ig 
OIt~PIc8d 
1bIi{!el/JJOb.'~ttt:t) 

T 
1J,RoZlh3t 

a u.oa,rFa:lb1l 

T 



o 
I 

W 

Capitol & Wayside 
Collision Diag ram III 

>. 

~ ROW=~pitOI 
Road Width =40' T ~ 
Lanes =4 Capitol ~~ 
Sidewalks= both sides I--------=:..=::!::-::.:::.::..::-~---I 
Curbs::; yes 
Median = 10' painted 
Light = yes 
Speed = 30 

Wayside 
ROW=70' 
Road Width =52' 
Lanes=4 
Sidewalks= one side 
Curbs = yes 
Median = no 

~:;!~!~~ I~: ,/ "/ // 
"~ / 

Classification: __ / ,/ // 
6 Accidents ---------~ / / 

RlghtAngle=6(100%) -~~ 

Legend 
+ Directional Street Arrows 

.f Intersection Accident Vehicles 

fEJ Signal Poles 

I\l T UtUityPoie ~ 

Ta 

I 

-+ 

I 

.. 

,C,I) 
IIII:3]AJI 

"" " 

DT,II, D 

$
fi13G2 
12;115 
15 

~.D T~~az 
U:aI 
15 

I 

I 

.. 

~~ 
12'1.02 
9:1D 
15 

I 

I 

-+ a T 

-+ 

-+ 

aT 

Accident Codes 
DT = Dal'lime NT = Nighttime 
C = Clear/Cloudy R = Rain F = Fog 
D=Dry W=Wet 

-

-

Factor Codes 
I,AI"'alOIIIOoD-lklII~ 
2. AUr.alolIlOM-lIlJa1 
3, KIChQIDIbOltSllll., 
'.alllgtclLIIUllIJiuur.1l!ft 
5. ~.ctlleorNOl1Iiidlrip' 
6. DttCl!eO,'IIloSlIIIH3IIp' 
T. Dt'lllCllleorltJ'DIILalp' 
e. Dt.~orIbT'~ SlglaiLapi 
!l- ""1IctlieorItlTralUI!&U 
Il.Dt.Cllleorlllo"'IcI!:B*, 
g:::=~~:v::;.aa .... 
13.Dt'fllclSleTralltrKlt:t 
U.OUf*d II TIZ1'IkILut 
IS'''''g3IGS:ql:u.100SJjlIl 
1f.J)I.Q3t<1fi1opS!llloT~UII 
1'I.l*lfig<llr.:lnr .... '21tl ... n:tClbl 
~.DllJl!ig3f1C1Wi1Il.gISg13l:0J1ItftoC1lol 
19. I*hdDt ~ '\lit tlC~ 
Z.DI'lierflla~b 
2f.D:olII!ulltolttMa::IlPIJI; 
2'Z.fillle<lDOOI1loI~~ 
:23.~alledDDrIIt"'9bg.L.e 
2f..falllid D Gilt H3ltoO't ftla:l1IIIIY 

;U::~ :'e;':-~~y; 
:21'.FalIecIDhIi~tlJII\lt$." 
4!I.f3llldDSI;P:aIOl'G;;m tAl«ilgG!gIiJl 

i1:~:~~=~t::rc:,.PI~ 
~:~:=~::r.~~~IIer.~9tlOfVtU* 
33.rllll!:d b Yl!:tI JlDIAI~Opu hlltlnolbl 
;n.f*lt<lbnll:llDlI\I-PItlaDrllt 
3S.falleclt:lVIliIl:lIl)W~$tJP$1g1 
35.f3ll!!db V~U II)W_T" PtdtJtllill 
3f.flRdtl Vllitlll)ll\l~n.'91.t1t 
3B.fadDV~II:I~W.,.n.olltta 
3SI.FlIIIIld D vlIIlI:IlI)w-nl:lsgl 

~.:~=I==:~I 
4:2.fh'~11C1t 
~.f~eII;QOrfua:l.g !lob 
U.f~DoCblel' 
~.H!cIIktIDrfIIIltg 
iI6.IQICI~OllJtr 

"UI 
"'.llIp!IIlredVlI:bII!If 
(9JII~er_rt1lall';!d;e(I~.bl 
III.LOildIC>tSlc,'" 
SI.Qp/:M:dDoorIrtlTIBI'IIC 
S2.OU4I"advel~orl.O:.f 
6=3.OUtrtlkUld 1'21" Iln"'utcua.ee 
6Uati~d3IC1Jf~DStt'''t' 
6Ei.Part:tdIITe1ltlL!le 
:JI5.PDtdtJ-.:.,tLI:JI_ 
1i1',p.nd, No P.,hgZOIit 
$!I,P.'tdOllft~ltSkl'l:II!:r 
S9.PtdHtra 1'311b.1'bYlttJIIOWD..,lbI: 

~=:~~::~rl»tlnl) 
62·"'191k<1CJ1I:n 
I5J,TlfledhlpllPtlt(-CUCOIIerol LlTt 
1!'.i'.TuUd hpDpfl ~-~l:Ie IIgII 
6S.TmtdlTtpJlpef(-IAIIDIg:lalt 
es.TuUdlUltllllli. 
6l.Ul(lulrthloe-ACO~1 
1I!IS.lhdarll1_uoe-Dr.,9' 

~:=~~: :!5i:d"1erl'=' 
12.Dfller::L.tkllipeWobllel'k>lelll:e) 
13.Iba:I~e 
1,,01Ioerfa:t)n 



Navigation & Sgt Macario Garcia Accident Codes 
DT=Daytime NT = Nighttime 

Collision Diagram C = Cle.r/Clo udy R;::; Rain F= Fog 
D=Dry W=Wet 

Navigation Factor Cod .. 
1. ""fllullo,rtomHO;llllut:; 

ROW=80' 
~~'2JL-

2. I' .... ullo. ROa:l ~IIUII:I 

Road Width = 52' ::J,lactItIiUllo.tGa1i\l ,,,. ,. CIIa'9tclLaIUiIfJ~U UUaft: 

Lanes = 4 ., ~. Dt'cllJtor-, H~adlinp: 
~.De:_CI1Itor~sttpla. 

Sidewalks= both sides 7. Ot'lCllltOrNODUUIftI¥ 

Curbs = yes .... :I!I.DI!'t;CIlJtOrNOnn~311.3np' 
liI. Ot1!CIlItoINOTraIIUII'ilteJ 

Median = 10' painted ~ IlDl!1!cIlJtoO,INOVtllelelllku 
DT,C,D tl.De:1:CUJtS1l!~dlgll~18.tI\ 

Ught = yes ,.." I2.De1l1c1l1tOlsltcnu 

Speed=30 r-- 15:15 Q,DI!1I:ctlIe TmlII!r HI:I 
Z! U .. DQbItdIlTmtdc:l.!I" 

1S.D¥ftganl Sl)pald 00 S~ull 
l~.~rtgliIrastlp$tI,oISIgli"1 

Sgt llllacario Garcia 17.~.-g~lltl"'lUl!ItIl1l!ISeCD)l 
11!11.I*I\'9MIWllIIo~9$1J;P at~I'tnca:.1 
lj..~I~"'1;It 

ROW=50' 2LDn!trllat,'I)1 

Road Width = 34' .... 21.DroIIeIllIQOiltHea::lIgU! 
2Z.f1Il"'dbo:.ltrol~ed 

Lanes = 4 Z3.FalledbDftlehSlI91eLme 
2c..falleabGlU!H2IrtO'lI'tl~ 

Sidewalks = both sides ~~=~: ~a~!~\~~ Curbs = yes 21.falltd'"O Pau 1) Rlgltsa Itt 

o 
I 

+::. 

Median:;: no ~FiIl11!cI'J)6~"lorG3It! IIIlt:IagGlJP1 
:B.f3l1ta'bGtip;nI'lOJ)erPiIoe 

Light = yes :nfall&d'bSbp»rSdoollv 

Speed =35 
31.I'aIt(lb$t>pDrTalli 
3Z.F3l1!:dbYllCI ~1AI-!megt~c.vVt.tlIt 

~/:/ ~.falltdbYllCI ~W-Opu 111!I¥,cUn 
3'.FaIltQbYl!klilDl.IU~p"iIIbID""e 

Classification: ...t 
3$.PalltcibYlklI':lW-~ GI;!l 

~Ai,~ 
:J&,FaIItObYillCl Fl)W-To ~atniIIU 

6 Accidents 
3l.fiillltciDYlIClIlOW-TlugLt'/'l 

IS' ::B.FllltabVfllklIl)W~Tll*olll!e,d 

RightAngle= 1 (1617%) 
., 

/ ::&.falltdbnkl/IDW-nldsgl 
IJ.F2IIg,IeOorA~t:tp 

Rear End = 1 (16.7%) LL U.fa'IIEUiJi:lIeAC'ID1 

SS-SD =3 (50%) 
f.2.f~.IIt't:1t 
nn~JagorEu~.g'OIklt 

Pedestrian = 1 (16.7%) U.FtIJloWtaboCtlftl' 
IS.HilOBQuDrllKlig 
C6.H!lIClI:3JptdDIlIU 

NT,C,D •.. 
~:l\ 

l8.thPII,IIt<I'IIlIbllI\I 
19.1IIpflQPerSCl!lrt'tma Pillet<! PO'tbl .. !BL03IlIOtQctRi 
:31.Ope ~cI Door lib TJanb 
6'Z.OUtlllZltd'¥tit:lliorlha:! 
SJ.OUtmuald ~JJ bnm~lutCQIiIICt 

~MT'C.O 
!S'.PallledallCl Fatltd'tlset Ir.I\t:l: ...... , S5.h:llltdIIT~Lalt 

1S 
66.pa!kt(lll,JlIIIottLIJIiIl: 
sr.P~td' NoPiJi:S!.ga-u 
S!II.~i!Ue(lol !'.9itSlolkil: I 
SI.Pe(jUtJIIl Fallila bY!! bIllOW tl lid t:~ 
m.~tdllg-UU2lt: (u~rlm~ 
61.spttdll5l-wtrltnl 
G2.1lIi:1tg Uedlc:il1lcJl 
Q.Tlltt(lMlpl)pe:I\'~CltComrol Lttt .. ,6t..TUttdanpl)pe:!\f-wt:lel'll;;llt 

III 
I66.TU~(I~P'"'pt~-FAlD~ LIIlt 
~ TUlt(l\lllII. Uu .. 

'i3 I5l'.U.cI!lrllt~eIOl!-Al:olol 

~fJ 
68,UlcI!lrlUhlC!-OA!l' 

Legend ... El9.lfIlIOII9S~ -mD3:l1 orllll'll!f$~ClbI 
III 9:1D rt::~= :~~I~oad -1< Directional Street ArrO'WS 

Naviaation (!) '" 12.0IIiHIlIm;Ubl ~moDllPIOIlt lJIe) • 1J,lttoDft3Jt 
Intersection AccidentVehlcle's 

.~ 
U.o1ttrfa:1C1I 

~ III :3 
~ Cyclist " 

~ 
III 

I 

3 Signal Poles ::iE t t 

I 

t 

I 

t 
~ T utility Pole ;g 



Macario Garcia I \ I 
T Accident Codes 

Canal & Sgt DT = Daytime NT = Nighttime 
C = Clear/Cloudy R = Rain F= Fog 

Collision Diagram 
D=Dry W=Wet 

FeetorCodes 

1. Alml!lllolll:o.I-Doatts1lc 

Canal 1 2. AIIm2l161'RoZllI-IAIII:i 
J. BilCkedllJJ1ll~'tGift'i 
~. C.aI9UI1.3l4'U~.1 lIUaft 

ROW=60' $, ll!!1:cIlMlorN:lHtilldlllhpg: 

Road Width = 44' T 
~Dl:1:CIlItorN:l_~ 

T 3 3 
1.De.~orN:lTabl3llp' 

Lanes = 4 
Ill. ll!!'tctlJeorItlTmSIJIIO!Ii.aap: 
:9. Ot'tctbtorItlTlZIlII:rBnf;u 

Sidewalks = both sides IIl.Dt'H'lbtOrN:lVt.~I" 
I1.DI!.C1IIII!S1!'t~19"~cullrm 

Curbs = yes Iz'De'tc1lJtorSItCTftJ 
13,De.clltTI3IIUH/a;II 

Median= no I"DlI:abltGbT~LaM 

Light = yes Sbpa~GoSIJIBI 

+ SDJ!sg.otS9O!1 
Speed =30 nn 1IiI.,:at".IAW'JIi 

~~l 
WIlUg sg. .co "tn call 
lI'lltlbl!: 

2D.Drllt!rIUQI1ID1 

Sgt Macario Garcia 
lD::3l 21.DroDtlllllllortHeCIIllJltI 

" - 2Z.F:tIIIlfbO:ntJoISpl!td 
23.f2l11tIlbDdleiaSilgelBllt 

ROW=50' :n..F3l1!dbGlItH!ltofRo.DIa( 

Road Width = 34' :~.:~: ~~a ~!~1.~~ 
Lanes = 4 21.F3I1tCl'bP.' bRIg.t$ft .... 

+ Z.Fallt(l'b~I3IorG<IIIt ttcolgS~1 

Sidewalks = both sides :a1'3.llb~2tlllOpuPIlOt 

Curbs = yes 
:n.~lII:dbSbpDtQ::looIlu 

~::~::f.':,:~ElH9tlOf~'~" Median;:::;; no 

~~ 
Dr,C, 0 f'c,. 3l.FZllII:d'bVItId I'DtM-Optt b1uRctbi 

Light = yes 11116,Q2 """" ::".fZllll:dbYl!:Id~W-PDlateOI'" 
11:il ;." 21:iIS ;,s.falltdEtYJl:ICIJIOIAI·GI:p$g1 

Speed=35 .. . ~.filllltd b YIIII:! ~W-To kotstlllli 

~ Jl.FalitclEtYl!:I:IRlllll·TlIII'9lt1't ,.,,'" ...,..,.- 3!!:.FalltdV 'fl!:1a ~W-TU Oll'led 
15:&1 

DT1~ 
;l9I.fiilJltdb'fJl:I:!~IAI-nklS!U 

Z! .. ~:~=t~::~ . Classification: 
" 

t2.Fk .V!u~1t 

12 Accidents il3.fh~orEu~·91'o1b 
U,fobtclboCbl:tt 

Right Angle = 5 (42%) 
IS.ttlclBeelorllll1tg 

- C6.ttlld~O.er 

Rear End = 2 (17%) U.iA 
RUhJ!lllIt4"I!:t.l1/1j 

Left-Tum = 1 (8%) ~IhP'OPer$llI1Ia11P_.d~'tDl 
&l.l.03JlOtseCt~ 

SS-SD =3 (25%) 
Dr.C,D .. S't,OpellOldDOQIllbTJalLl:; 

Cyclist = 1 (8%) Sl.OIItri:Ir.tdVtiCJI:OrtQ»:l 

-J,"'''' SJ.ouel1illCe3ld Pau IInYI~'l!ItCJealiltot 
13:15 -;;,c.D ~c, $L,PilllII~d;a1d F;aIlU:lb'SttBrB:U 
i':O{CIIt'GiI~abVlI!kI "OW 60' t211S.1l2 S5.~lIItdIITll1'l1::Llllt 

16:00 "" fi!!;,PallitdwlloltLgII' 

" "''' 5I'.!'aI:std'NoPanllgzolt 

T Canal 3m • T 
SIJ.P5'~dOlI'l!;ltSlo'lder 

tg:cE" 
5!I.pedmlt!nF3ltdflo'fll:tlROlI\1I)\ltltl 

~ 
m.jjjpt";lIlg_uun OIClHIaItl 

30 'E 1:2;1:5 ::=:;,~~.t 
""" I&:J.TlrM:dIQPDPe .... -CItCorM:(1)1 Lttt 

r"~ 6i..TmtOtnpopeD/-Wtlt mgn .... GS.TUllltdmpDP' .... -WDIg Lillill 

T~ 
11;00 66.TUllltalll~1 U"'d 
22 

T 
",UlatIIITUIO!:-Atolol 
6S.UlotrI11hI0l-Orl9' 

~DDorll'"""tclbl 

0 ~~'~III~ 

Legend 'i: i;.\A::I;m 
1kl1 i;eWloblll!lPiou Ust, 

OT.C,O 1U)1hrFamlr 
;- Directional Street Arrows m '''\ • Intersection Accic:lentVehicles U !6:33 

m 
d;b Cyclist :E 

• Signal Poles 

~ ~ ..... 
C) + + + + T utility Pole U) -



East End Crash Data - 2 Year Hard Copies 
2002-2003 

Numbers in parentheses represent factor codes from accident reports [ex: (15)] 
Demographics include all parties included in accidents (not the surname of vehicle) 
FSGI are those who fail to stop and give insurance (hit and runs) 
Injury Severities include all drivers and passengers. 
SSSD=Sideswipe Same Direction 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

The following intersections are high frequency accident sites. 

N avigationlW ayside 
Classifications: 10 accidents in diagram 

Right Angle = 4 (40%) 
Rear End = 1 (10%) 
Left Tum = 2 (20%) 
Right Tum = 1 (10%) 
SSSD = 2 (20%) 

10 Total Noted Crashes 
All Intersection/intersection related 
demographics: White=10;Hispanic=6;other=2 

Male= 15;F emale=3 
FSGI=2 
all auto crashes 
times: 6 day/4 night 
5 (15, 16) ran red light 

one incident on wet road surface 
2 (4) changed lanes when unsafe 
1 (22) failed to control speed-rear end 
1 (64) turned improperly-wide right 
1 (65) turned improperly-wrong lane 
Injury Severities: 

16 non-injured 
1 possible injury to passenger 
6 possible injuries to drivers 

N avigationi S _ Sgt Macario Garcia 
Classifications: 6 accidents in diagram 

Right Angle = 1 (16.7%) 
Rear End = 1 (16.7%) 
SSSD = 3 (50%) 

G-6 



Pedestrian = 1 (16.7%) 
6 Total Noted Crashes 

All Intersection/intersection related 
Demographics: White=6;Hispanic=5 

Male=8;Female=3 
FSGI=1 
5 auto/1 cyclist 
times: 4 day/2 night 
3 (65) turned improperly-wrong lane 
1 (15) ran red light 
1 (20) driver inattention 

1 cyclist involved 
1 (22) failed to control speed-rear end 
Injury Severities: 

16 non-injured 
1 possible injury to cyclist 
1 possible injury to driver 
4 possible injuries to passengers 
1 non-incapacitating passenger 
1 incapacitating injury to driver 

CanallW ayside 
Classifications: 11 accidents in diagram 

Right Angle = 6 (55%) 
Rear End = 1 (9%) 
Left Tum = 1 (9%) 
SSSD = 3 (27%) 

11 Total Noted Crashes 
All Intersection/intersection related 
Demographics: White= 19;Hispanic=4 

Male=22;F emale= 1 
FSGI=2 
All auto crashes 
Times: 7 day/4 night 
4 (15) ran red light 

1 night/rain/wet road surface 
2 (65) turned improperly-wrong lane 
2 (74) signal lights not working; conflicting statements 

1 night/rain/wet road surface 
1 (23) failed to drive in a single lane 

night/rain/wet road surface 
1 (37) failed to yield row-turning left 

night/clear/wet road surface 
1 unknown 
Injury Severities: 

31 non-injured 

G-7 



5 possible injuries to drivers 
3 possible injuries to passengers 

CanaIlS_Sgt Macario Garcia 
Classifications: 12 accidents in diagram 

RightAngle = 5 (42%) 
Rear End = 2 (17%) 
Left Tum = 1 (8%) 
SSSD = 3 (25%) 
Cyclist = 1 (8%) 

12 Total Noted Crashes 
All Intersection/intersection related 
Demographics: White= 15 ;Hispanic=9 

Male= 14;F emale= 1 0 
FSGI=1 
11 auto/1 cyclist crashes 
Times: 10 day/2 night 
4 (15) ran red light 
2 (22) failed to control speed 

1 rain/wet road surface 
2 (4) changed lane when unsafe 

1 night 
1 (65) turned improperly-wrong lane 
1 (74) cyclist failed to yield row 
2 unknowns 

1 night 

Injury Severities: 
34 non-injured 
5 possible injuries to passengers 
2 possible injuries to drivers 
2 non-incapacitating drivers 

CapitollW ayside 
Classifications: 6 accidents in diagram 

Right Angles = 6 (100%) 
6 Total Noted Crashes 

All Intersection/intersection related 
Demographics: White=4;Hispanic=7 ;Black=2 

Male=8;F emale=5 
FSGI=1 
All auto crashes 
Times: all are daytimes 
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5 (15, 16) ran red light 
2 rain/wet road surface 
1 rain 

1 unknown 
rain/wet road surface 

Injury Severities: 
10 non-injured 
5 possible injuries to driver 
I possible injury to passenger 
1 non-incapacitating injury to driver 

G-9 



Crash Data - 2 Year Hard Copies 
2002-2003 

Numbers in parentheses represent factor codes from accident reports [ex: (15)] 
Demographics include all parties included in accidents (not the surname of vehicle) 
FSGI are those who fail to stop and give insurance (hit and runs) 
Sideswipes: (sd)=same direction; (od)=opposite direction 
The following are corridor and intersection data. 
Injury Severities include all drivers and passengers 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

AveB 
1 noted crash 

Corridor related-parked car 
6500 blk 
Demographics: 1 white male 
Daytime 
(3) backed without safety; angled 

Ave B/65th 

AveC 

1 noted crash 
Intersection related-fixed object 
FSGI 
Daytime 

1 noted crash 
Corridor related-auto crash 
6900 blk 
Demographics: 1 white male 
FSGI 
Daytime 
(3) backed without safety; angled 

Ave C/W ayside 
3 noted crashes 

Intersection related-auto crashes 
Demographics: White=3 ;Hispanic=3 ;Male=5 ;Female= 1 
3 daytimes 
2 (35) failed to yield row-stop sign;1 sideswipe (sd) /1 angled 

1 rain/wet road 
1 (35,66) failed to yield row-stop sign, turned when unsafe; angled 

Ace C/S_Sgt Macario Garcia 
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AveE 

2 noted crashes 
Intersection related-auto crashes 
Demographics:2 Hispanic males 
2 FSGI 
2 nights 
2 (35) failed to yield row-stop sign; angled 

1 rain/wet road 

1 noted crash 
Corridor related-auto crash 
6700 blk 
Demographics: White=2; Male= l;F emale= 1 
Daytime 
(49) improper start from parked; angled 

Ave E/Cesar Chavez(6ih) 

1 noted crash 
Intersection related-auto crash 
Demographics: Hispanic=l; Black=l; Males=2 
Daytime 
(35) failed to yield row-stop sign; angled 

Ave E/S_Sgt Macario Garcia 

AveF 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=4;Male=3 ;Female= 1 
1 day/l night 
1 (23) failed to drive in single lane; sideswipe (sd) 

1 wet road 
1 (4) changed lane when unsafe; sideswipe (sd) 

6 noted crashes 
Corridor related-l auto, 1 pedestrian, 4 parked cars 
6600, 6700, 7000 blk 
Demographics: White=2; Hispanic=3; Male=5; Female=l 
2 FSGI 
4 days/2 nights 
3 (3) backed without safety; angled 
2 (23) failed to drive in single lane; 2 rear ends 
1 (20) driver inattentive; pedestrian 

Ave F /Wayside 
2 noted crashes 

Intersection related-l auto, 1 pedestrian crash 
Demographics: White=l; Hispanic=l; Black=2; Males=4 
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Daytime 
1(35) failed to yield row-stop sign; angled 
1 unknown; pedestrian 

Ave F/S_Sgt Macario Garcia 

AveH 

2 noted crashes 
Intersection related-1 auto, 1 cyclist 
Demographics: Hispanic=3; Black=1; Male=2; Female=2 
Daytime 
1 (20,23) driver inattentive, failed to drive in single lane; sideswipe (sd) 
1 unknown; cyclist 

1 noted crash 
Corridor related- parked car 
Demographics: 1 White male 
Daytime 
(23) failed to drive in single lane-sideswipe (sd) 

Ave H/6ih 
1 noted crash 

Ave H170th 

Intersection related-parked car 
Demograhics: 2 Hispanic males 
Night 
(23) failed to drive in single lane; sideswipes (sd) 

1 noted crash 
Intersection related-auto crash 
Demographics: 2 white females 
Night 
(35) failed to yield row-stop sign; angled 

1 wet road 
Ave H/Wooding 

1 noted crash 
Intersection related-fixed object 
Demographics: Hispanic Male 
Daytime 
(16,22) disregard stop sign or light/failed to control speed 

Ave H/S _ Sgt Macario Garcia 
2 noted crashes 

Intersection related-auto crashes 
Demographics: White=2; Hispanic=2;Males=4 
1 FSGI 
1 day/1night 
1 (35) failed to yield row-stop sign; angled 
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Ave I 

1 (64) turned improperly -wide right; angled 

2 noted crashes 
Corridor related-parked cars 
6500, 6700 blk 
Demographics: 1 Hispanic Male 
1 FSGI 
1 day/l night 
1 (22) failed to control speed; head-on 
1 (23) failed to drive in single lane; head-on 

Ave I/66th 

2 noted crashes 
Intersection related-parked cars 
Demographics: 1 Hispanic Male 
2 FSGI 
1 day/l night 
1 (3) backed without safety; angled 
1 unknown; angled 

Ave I1Cesar Chavez (6ih) 
2 noted crashes 

Intersection related-l parked car, 1 auto crash 
Demographics: Hispanic=2; Black=l; Male=2; Female=l 
1 day/1 night 
1 (35) failed to yield row-stop sign; angled 

1 rain/wet road 
1 (3) backed without safety; angled 

Ave IIW ayside 
2 noted crashes 

Intersection related-auto crashes 
Demographics: White=2; Hispanic=2; Male=3; Female=l 
Daytimes 
1 (65) turned improperly -wrong lane; sideswipe (sd)/ angled 
1 (4) changed lane when unsafe; sideswipe (sd) 

Ave I1S_Sgt Macario Garcia 

AveJ 

1 noted crash 
Intersection related-auto crash 
Demographics: 1 White Male 
1 FSGI 
Night 
(4) changed lane when unsafe; sideswipe (sd) 

1 rain/wet road 
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1 noted crash 
Corridor related- parked car 
Demographics: 2 White males 
1 FSGI 
Night 
(22,23) failed to control speed/failed to drive in single lane; sideswipe (sd) 

Ave J/Wayside 
1 noted crash 

Intersection related-auto crash 
Demographics: 2 Hispanic Males 
Daytime 
(65) turned improperly -wrong lane; angled 

Ave J/S_Sgt Macario Garcia 

AveK 

1 noted crash 
Intersection related-auto crash 
Demographics: Hispanic=2; Male=l; Female=l 
Daytime 
(65) turned improperly -wrong lane; sideswipe (sd) 

1 noted crash 
Corridor related-auto crash 
Demographics: 2 Hispanic Males 
Night 
(3) backed without safety; angled 

Ave KlS_Sgt Macario Garcia 

AveL 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=2; Hispanic=2; Male=l; Female=3 
1 day/l night 
1 (35) failed to yield row-stop sign; angled 
1 (4) changed lane when unsafe; sideswipe (sd) 

3 noted crashes 
Corridor related-parked cars 
6600, 6700 blk 
Demographics: 1 Hispanic Male; 1 White Female 
1 FSGI 
1 day/2 nights 
1 (23) failed to drive in single lane; sideswipe (od)/ head-on 

1 rain/wet roads 
1 (22) failed to control speed; sideswipe (sd) 

1 rain/wet roads 
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1 (3) backed without safety; angled 

Ave LIW ayside 

AveN 

3 noted crashes 
Intersection related-auto crashes 
Demographics: White=2; Hispanic=4; Male=2; Female=4 
1 FSGI 
1 day/2 nights 
1 (3,20) backed without safety/ driver inattentive; angled 
1 (16) disregard for stop sign or light; angled 
1 (3) backed without safety; rear-end 

3 noted crashes 
Corridor related-l auto, 1 parked car, 1 fixed object 
6800-7000 blk 
Demographics: White=2; Hispanic=2; Male=3; Female=1 
2 days/1 night 
1 (26) failed to pass to left safely; angled 
1 (20,22) driver inattentive/ failed to control speed; head-on 

parked car 
1 (23) failed to drive in single lane 

Ave NIW ayside 

Ave 0 

1 noted crash 
Intersection related-auto crash 
Demographics: Hispanic=2; Male=l; Female=1 
1 FSGI 
Daytime 
(16) disregard for stop sign or signal; angled 

4 noted crashes 
Corridor related-l pedestrian, 3 parked cars 
6600, 6800-6900 blk 
Demographics: White= 1; Hispanic= 1; Male=2 
3 FSGI 
1 day/3 nights 
1 (23) failed to drive in single lane 

pedestrian accident 
1 (3) backed without safety; angled 
2 (22) failed to control speed; 2 rear-ends 

Ave O/S _ Sgt Macario Garcia 
2 noted crashes 
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Intersection related-auto crashes 
Demographics: 4 Hispanic Males 
1 dayll night 
1 (35) failed to yield row-stop sign; angled 
1 (20,23) driver inattentive/ failed to drive in single lane; sideswipe (sd) 

Ave O/Wayside 

AveP 

1 noted crash 
Intersection related-auto crash 
Demographics: 2 Hispanic Males 
Night 
(4) changed lane when unsafe; sideswipe (sd) 

3 noted crashes 
Corridor related-parked cars 
6600, 6800-6900 blk 
3 FSGI 
3 days 
2 (22) failed to control speed; 1 sideswiped (sd) 
1 (3) backed without safety; angled 

Ave P171 st 

AveQ 

1 noted crash 
Intersection related-fixed object 
Demographics: 1 White Male 
Night 
(22) failed to control speed 

2 noted crashes 
Corridor related-l parked car, 1 pedestrian 
6642, 7000 blk 
Demographics: 1 White Female; 1 Hispanic Male 
1 FSGI 
2 nights 
1 (3) backed without safety; rear-end 
1 (23) failed to drive in single lane 

pedestrian accident 

Ave Q/W ayside 
3 noted crashes 

Intersection related-2 auto, 1 fixed object 
Demographics: White=3; Hispanic=2; Male=3; Female=2 
3 days 
1 (35,48) failed to yield row-stop sign/impaired visibility; angled 
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1 (20,22) driver inattentive/failed to control speed 
fixed object 

1 (35) failed to yield row-stop sign; angled 
wet road 

Ave Q/S _ Sgt Macario Garcia 

AveR 

1 noted crash 
Intersection related-auto crash 
Demographics: 1 White Female 
1 FSGI 
Night 
(35) failed to yield row-stop sign; angled 

4 noted crashes 
Corridor related-2 auto, 1 parked car 
6790, 6800 blk 
Demographics: White=2; Hispanic=2: Male=4; 
3 FSGI 
2 day/l night 
2 (22) failed to control speed; 2 rear-ends 

1 parked car 
1 (74) unable to determine; head-on 
1 (3) backed without safety; angled 

Ave R/W ayside 
3 noted crashes 

Intersection related-auto crashes 
Demographics: White=3; Hispanic=2; Black=l; Male=4; Female=2 
1 day/2 nights 
1 (65) turned improperly -wrong lane; sideswipe (sd) 
1 (37) failed to yield row-turning left; angled 
1 (15) disregard stop and go signal; angled 

Ave RlS_Sgt Macario Garcia 

AveS 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=3; Hispanic=l; Male=2; Female=2 
2 days 
1 (16) disregard stop sign or light; angled 

rain/wet road 
1 (22) failed to control speed; rear-end 

1 noted crash 
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Corridor related-auto crash 
6900 blk 
Demographics: 1 Black Male; 1 Hispanic Female 
Daytime 
(3) backed without safety; rear-end 

Ave S/Wayside 

AveT 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=l; Hispanic=3; Male=2; Female=2 
2 days 
1 (37) failed to yield row-turning left; angled 

rain/wet road 
1 (55, 74) parked in traffic lane/ mechanical failure; angled 

4 noted crashes 
Corridor related-3 parked cars, 1 flying object 
6600, 6800 blk 
Demographics: 1 Hispanic Male 
3 FSGI 
2 days/2 nights 
1 (22) failed to control speed; rear-end 
1 unknown; rear-end 
1 (74) other factors; sideswipe 
1 (74) flying basketball 

Ave U/Wayside 

AveU 

Capitol 

2 noted crashes 
Intersection related-auto crashes 
Demographics: White=l; Hispanic=l; Black=2; Male=l; Female=3 
2 days 
1 (65) turned improperly -wrong lane; angled 

rain/wet road 
1 (4) changed lane when unsafe; sideswipe (sd) 

1 noted crash 
Corridor related-auto crash 
6800 blk 
Demographics: 2 Black Males 
Daytime 
(34) failed to yield row-private drive; angled 

4 noted crashes 
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Corridor related-l fixed object, 1 pedestrian, 2 auto crashes 
6600-6900 blk 
Demographics: White=2; Hispanic=2; Black=2; Male=5; Female=l 
I FSGI 
2 days/2 nights 
1 (20,23) driver inattentive/failed to drive in single lane 

fixed object 
1 (28,65) failed to signal or gave wrong signal/turned improperly-wrong 

lane; sideswipe (sd) 
1 (65) turned improperly -wrong lane; sideswipe (sd) 
1 (59) pedestrian failed to yield row to vehicle 

Capitol170th 

Canal 

3 noted crashes 
Intersection related-auto crashes 
Demographics: White=3; Hispanic=2: Male=2: Female=3 
3 days 
1 (66) turned when unsafe; angled 

wet road 
1 (29) failed to stop at proper place; angled 
1 (57) passed in no passing zone; angled 

5 noted crashes 
Corridor related-2 parked cars, 3 auto crashes 
6500, 6800, 7000 blk 
Demographics: White=6; Hispanic=2; Male=4; Female=4 
1 FSGI 
2 days/3 nights 
1 (20) driver inattentive; rear-end 
4 (22) failed to control speed; rear-ends 

2 rain/wet road 

Canal/66th 

2 noted crashes 
Intersection related-auto crashes 
Demographics: 2 Hispanic Females; 1 White Male 
1 FSGI 
1 dayll night 
1 (35,74) failed to yield row-stop sign/failed to yield row to vehicle on 

the right; angled 
1 (35) failed to yield row-stop sign; angled 

***Harrisburg*** 
Corridor Related 
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6600-6700 blk 
3 noted crashes-l fixed object, 2 auto crashes 
Demographics: White=2; Hispanic=2; Male=3; Female=1 
1 FSGI 
2 days/1 night 
2 (4) changed lanes when unsafe; sideswipes (sd) 
1 (22) failed to control speed 

fixed object 
6800 blk 

5 noted crashes-auto crashes 
Demographics: White=7; Hispanic=4; Male=6; Female=5 
3 days/2 nights 
1 (4) changed lanes when unsafe; sideswipe (sd) 

rain/wet road 
1 (3) backed without safety; rear-end 
2 (22) failed to control speed; 

angled -rain/wet road 
rear-end 

1 (34) failed to yield row-private drive; angled 

6900 blk 
11 noted crashes-auto crashes 
Demographics: White=10; Hispanic=9; Male=ll; Female=8 
5 FSGI 
6 days/5 nights 
4 (22) failed to control speed; rear-ends 

2 rain/wet roads 
2 (37) failed to yield row-turning left; angled 
1 (22,27) failed to control speed/failed to pass to right safely; angled 
1 (33) failed to yield row-open intersection; angled 
1 (65) turned improperly -wrong lane; angled 

rain/wet road 
1 (23) failed to drive in single lane; sideswipe (sd) 
1 (29) failed to stop at proper place; angled 
Injury Severities for 6800 & 6900 Harrisburg: 

7000 blk 

31 non-injured; 
5 possible injuries to passengers; 
3 possible injuries to drivers; 
1 fatality due to alcohol influence (not included in study)(driver hit tree) 

3 noted crashes-l pedestrian, 2 auto crashes 
Demographics: White=3; Hispanic=4; Male=5; Female=2 
3 days 
2 (22) failed to control speed; 

angled-l motorcycle 
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rear-end 
1 (59) pedestrian failed to yield row to vehicle 

rain/wet road 

Harrisburg/Cesar Chavez( 6ih) 
1 noted crash 

Intersection related-auto crash 
Demographics: White=2; Male=l; Female=1 
Daytime 
(22) failed to control speed; rear-end 

Harrisburg/S _ Sgt Macario Garcia 
4 noted crashes 

Intersection related-auto crashes 
Demographics: White=7; Male=4; Female=3 
1 FSGI 
1 day/3 nights 
2 (22) failed to control speed; rear-ends 
2 (15) disregard stop and go signal; angled 

HarrisburgIW ayside 
1 noted crash 

Intersection related-auto crash 
Demographics: 2 Hispanic Males 
Night 
Unknown factors; angled 

Harrisburg/65th 

1 noted crash 

Navigation 

Intersection related-auto crash 
Demographics: 3 White Males 
Daytime 
(35) failed to yield row-stop sign; angled 

4 noted crashes 
Corridor related-3 auto, 1 parked car 
6600, 6800, 7000 blk 
Demographics: White=3; Hispanic=4; Male=4; Female=3 
1 FSGI 
3 days/1 night 
1 (23) failed to drive in single lane; sideswipe (sd) 
1 (4) changed lanes when unsafe; angled 
1 (22) failed to control speed; rear-end 
1 (55) parked in traffic lane; sideswipe (sd) 

parked car 
Navigation/Maltby 
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1 noted crash 
Intersection related-auto crash 
Demographics: 2 Hispanic Males 
Daytime 
(35) failed to yield row-stop sign; angled 

Navigation/Cesar Chavez( 6ih) 
1 noted crash 

Intersection related-auto crash 
Demographics: 2 White Females; 1 Black Male 
Night 
(37) failed to yield row-turning left; angled 

rain/wet road 

S_Sgt Macario Garcia 
8 noted crashes 

Sherman 

Corridor related-l cyclist, 7 auto crashes 
600, 900-1000, 1300, 1500-1600 blk 
Demographics: White=7; Hispanic=7; Male=8; Female=6 
3 FSGI 
5 days/3 nights 
2 (23) failed to drive in single lane; sideswipe (sd) 
1 (22,44) failed to control speed/followed too closely; rear-end 
1 (22) failed to control speed; rear-end 
2 (4) changed lanes when unsafe; sideswipe (sd) 
1 (16) disregard stop sign or light; angled 
1 (34) failed to yield row-private drive 

cyclist accident-muddy road 

3 noted crashes 
Corridor related-l fixed object, 2 parked car 
6700 blk 
Demographics: 1 Hispanic Male 
2 FSGI 
2 daysllnight 
1 (23) failed to drive in single lane 

fixed object-wet road 
1 (22) failed to control speed; sideswipe (sd) 

parked car 
1 unknown factor; sideswipe (sd) 

Sherman/Cesar Chavez(6ih) 
1 noted crash 

Intersection related-auto crash 
Demographics: 2 Hispanic Females 
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Night 
(35,20) failed to yield row-stop sign/driver inattentive; angled 

Sherman/Wayside 
2 noted crashes 

Intersection related-auto crashes 
Demographics: Hispanic=2; Black=l; Male=2; Female=1 
1 FSGI 
1 day/l night 
1 (16) diregard stop sign or light; angled 

rain/wet road 
1 (65) turned improperly -wrong lane; angled 

Sherman/S _ Sgt Macario Garcia 
2 noted crashes 

Terminal 

Intersection related-auto crashes 
Demographics: White=2; Hispanic=2; Males=4 
2 days 
1 (3) backed without safety; rear-end 
1 (20,23) driver inattentive/failed to drive in single lane; sideswipe (sd) 

1 noted crash 
Corridor related-parked car 
1100 blk 
Demographics: 1 White Female 
Daytime 
(3) backed without safety; angled 

rain/wet road 

Terminal/Ave Q 
1 noted crash 

Wayside 

Intersection related-fixed object 
Demographics: 1 White Male 
Daytime 
(22) failed to control speed 

12 noted crashes 
Corridor related-l 0 auto crashes, 2 fixed obj ects 
300,600-700,900-1000, 1200-1300, 1900-2200 blk 
Demographics: White=9; Hispanic=10; Black=2; Asian=l; 

Male= 17; F emale=5 
4 FSGI 
10 days/2 nights 
3 (22) failed to control speed; rear-ends 
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Wayside/Polk 

1 wet road 
1 rain! wet road 

4 (4) changed lanes when unsafe; angled/sideswipes (sd) 
1 (34) failed to yield row-private drive; angled 
1 (22,23) failed to control speed/failed to drive in single lane 

fixed object 
1 (16) disregard stop sign or light; angled 
1 (71) wrong way-one way road; angled 
1 (22,43) failed to control speed/fleeing or evading police 

fixed object 

1 noted crash 
Intersection related-auto crash 
Demographics: 1 Hispanic Female, I Black Male 
Daytime 
(20,22) driver inattentive/failed to control speed; rear-end/angled 

G-24 



Appendix H 





Hazard Elimination Program (HES) 

Work Codes 

CODE ITEM 

100 SIGNING AND SIGNALS 

200 ROADSIDE OBSTACLES AND BARRIERS 

300 RESURFACING AND ROADWAY LIGHTING 

400 PAVEMENT MARKINGS 

500 ROADWAY WORK 

S' 19mn an dS' 1 19na s 
Work Description Definition Reduction Preventable Accident 
Code Factor % 
101 

INSTALL 
Provide advance signing for 20 (Vehicle MovementslManner 

WARNING/GUIDE 
unusual or unexpected roadway of Collision = 20-22 or 30) 

SIGNS 
features where no signing existed OR (Roadway Related = 2 or 
previously. 3) 

102 Install STOP Signs Provide STOP signs where none 20 Intersection Related = 1 or 2 
existed previously. 

103 Install Advance Provide flasher units, where none To be Will be determined from 
Warning Signals existed previously in advance of defined. supplied diagram 

the identified problem area. 

104 Improve Advance Bring existing flasher units into To be Will be determined from 
Warning Signals conformance with current design defined. supplied diagram 

standards. Refer to W.C. 106 for 
modernization of intersection 
flashing beacons. 

105 Install Intersection Provide a flashing beacon at an 50 Intersection Related = 1 or 2 
Flashing Beacon intersection where a beacon did not 

exit previously. 

106 Modernize Improve an existing flashing 10 Intersection Related = lor 2 
Intersection Flashing beacon, located at an intersection, 
Beacon to current design standards. Refer 

to W.C. 104 for non-intersection 
flashing beacon. 

107 Install Traffic Signal Provide a traffic signal where none 28 [(Intersection Related = 1 or 
existed previously. 2) AND (Vehicle 

MovementslManner of 
Collision = 10-39)] OR (First 
Harmful Event = 1 or 5) 
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108 Improve Traffic Modernize existing intersection 22 [(Intersec!.vu .l,-dated = 1 or 
Signals signals to current design standards. 2) AND (Vehicle 

Refer to W.C. 106 for MovementslManner of 
modernization of intersection Collision = 10-39)] OR (First 
flashing beacons. Harmful Event = 1 or 5) 

109 Add Left Tum Signal Provide a left tum signal phase at 25 Vehicle MovementslManner 
Phase an existing signalized intersection of Collision = 34 or 36 

with existing left tum lanes. 
Affected intersection approaches 
must be specified. 

110 Install Pedestrian Provide a pedestrian signal at an 15 First Harmful Event - 1 
Signal existing signalized location where 

no pedestrian phase exists, but 
pedestrian crosswalks existing. 
Refer to W.C. 403 for installation 
of pedestrian crosswalks. 

111 Interconnect Signals Provide a communication link 10 All 
between two or more adjacent 
signals in a corridor. Specify all 
signalized intersections to be 
included in the interconnection. 

112 Overheight Warning Install electronic devices to detect 65 Object Struck = 43 
System overheight loads. 

113 Install Delineators Install post mounted delineators to 30 (Roadway Related = 2 or 3) 
provide guidance. AND (Light Condition = 3 or 

4) 
114 Install School Zones Place school zones to include 20 All 

signing and lor pavement marking 
where none existed previously. 
Refer to W.C. 403 for pedestrian 
crosswalk markings. 

115 Eliminate Parking Completely remove existing 32 (First Harmful Event = 1 or 4 
with Milepoints parking on one side of the roadway OR (Vehicle 

in the direction of the milepoints. Movements/Manner of 
Collision = 40-44 OR 
[(Vehicle MovementslManner 
of Collision = 10) AND 
((Direction of Travel 1=1 or 5) 
AND (Direction of Travel 2 = 
2,3 or 4))] OR [(Vehicle 
MovementslManner of 
Collision = 10) AND 
((Direction of Travel 1 =2,3,or 
4) AND (Direction of Travel 
2=lor 5))} 

116 Eliminate Parking Completely remove existing 32 (First Harmful Event = 1 or 4 
Opposite Milepoints parking on one side of the roadway OR (Vehicle 

in the direction of the milepoints. MovementslManner of 
Collision = 40-44 OR 
[(Vehicle MovementslManner 
of Collision = 10) AND 
((Direction of Travel 1=1 or 5) 
AND (Direction of Travel 2 = 
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6, 7 or 8»] O~_ L' . .;hicle 
MovementslManner of 
Collision = 10) AND 
((Direction of Travel 1= 6, 7 
or 8) AND (Direction of 
Travel 2= 1 or 5»} 

117 Eliminate Parking Completely remove existing 32 (First Harmful Event = 1 or 4) 
parking on the roadway. OR (Vehicle 

MovementslManner of 
Collision = 40-44 or 10) 

118 Replace Flashing Replace an existing flashing 25 [(Intersection Related = 1 or 
Beacon with a Traffic beacon at an intersection with a 2) AND (Vehicle 
Signal traffic signal. MovementslManner of 

Collision = 1O-39)} OR (First 
Harmful Event = 1 or 5 

119 Install Overhead Install overhead advance signing 20 Vehicle MovementlManner of 
Guide Signs for unusual or unexpected roadway Collision = 20-29 

features where no signing existed 
previously. 

121 Convert 2-way STOP Provide 4-way STOP signs where 15 IntersectionlIntersection 
Signs to 4-way STOP 2-way STOP signs existed Related = 1 or 2 
Signs previously. 

122 Install Advanced Provide flasher units for in 10 Intersection Related = 1 or 2 
Warning Signals advance of an intersection where 
(Intersection - none previously existed. 
Existing Signal, 
Flashing Beacon to 
STOP Signs) 

123 Install Advanced Provide flasher units for in 10 (Roadway Related = 2 or 3) 
Warning Signals advance of an intersection where OR (Vehicle 
(Curve) none previously existed. MovementlMannerof 

Collision = 20-24 or 30) 
124 Install Advanced Provide flasher units and signs in 15 Intersection Related = 1 or 2 

Warning Signals and advance of an intersection where 
Signs (Intersection- none previously existed. 
Existing Beacon or 
STOP Signs) 

125 Install Advanced Provide flasher units and signs in 15 (Roadway Related = 2 or 3) 
Warning Signals advance of a curve where none OR (Vehicle 

previously existed. MovementlManner of 
Collision = 20-24 or 30) 

126 Install Advanced Provide flasher units and lor signs 20 Intersection Related = 1 or 2 
Warning Signals in advance of an uncontrolled 
and/or Signs intersection where none previously 
(Intersection - existed. 
Uncontrolled, No 
Existing Advance 
Warning) 

127 Install Advanced Provide flasher units in advance of 10 Intersection Related = 1 or 2 
Warning Signals an intersection where none 
(Intersection - previously existed. Advance 
Existing Warning warning signs already exist. 
Signs) 
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128 Install Advanced Provide signs in advance of an 5 Intersectic.u -,,-,,,,,.ted = 1 or 2 
Warning Signals intersection where none previously 
(Curve - Existing existed. Advance warning signals 
Warning Signals) already exist. 

129 Install Advanced Provide flasher units in advance of 10 (Roadway Related = 2 or 3) 
Warning Signals a curve where none previously OR (Vehicle 
(Curve - Existing existed. Advance warning signs MovementlManner of 
Warning Signs) already exist. Collision = 20-24 or 30) 

130 Install Advanced Provide signs in advance of a curve 5 (Roadway Related = 2 or 3) 
Warning Signs where none previously existed. OR (Vehicle 
(Curve - Existing Advance warning signals already MovementlManner of 
Warning Signals) exist. Collision = 20-24 or 30) 

131 Improve Pedestrian Bring existing pedestrian signal 10 Intersection Related = 1 or 2 
Signals units into conformance with 

current standards. 

Roadside Obstacles and Barriers 
Work Description Definition Reduction Preventable Accident 
Code Factor % 
201 

INSTALL MEDIAN 
Construct a metal or concrete 65 (Vehicle MovementslManner 

BARRIER 
median barrier where none existed of Collision = 30) OR [(Point 
previously. ofImpact = 04, 05, or 63) 

AND (Object Struck + 01,03, 
20-23,29-30,32-36,39-40, 
42, 56, 60, 62, or 63)] 

202 Convert Median Remove an existing metal median 40 [(Point ofImpact = 04, 05, 12, 
Barrier barrier system and install a 16 or 63) AND (Object Struck 

concrete median barrier. = 23, 39, 56, 62, or 63)] OR 
(Vehicle MovementslManner 
of Collision = 30) 

203 Install Raised Median Install a roadway divider using 25 (Part of Roadway No.1 
barrier curb. Involved = 1) AND (Vehicle 

MovementslManner of 
Collision = 10, 14.20-22,24, 
26, 28-30, 34 OR 38) 

204 Flatten Side Slope Provide an embankment side slope 46 Roadway Related = 3 
of 6: 1 or flatter. 

205 Modernize Bridge Improve existing substandard 15 (Object Struck = 23, 39-41 or 
Rail and Approach bridge rail and approach guardrail 56) OR (Bridge Detail = 2 or 
Guardrail to current design standards. Post 3) 

spacing, end treatment and length 
of need should be considered. For 
length of need, if the existing 
length is less than 20% of the 
current design length, use W.C. 

207 Install Protection Provide guardrail or concrete 30 (Roadway Related = 2 or 3) 
traffic barrier where none existed OR (Object Struck = 20-26, 
previously. Refer to W.C. 206 for 29-36, 40-42, 56-58, 60, 62, or 
improving existing guardrail and 63) 
W.C. 208 for the installation of 
protection at bridge ends. 
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208 Install Protection at Provide guardrail, concrete traffic 50 (Roadway Rc_. __ = 2 or 3) 
Bridge Ends barrier or other protective system at OR (Object Struck = 20-26, 

bridge ends where no protection 29-36, 40-42, 56-58, 60, 62, or 
existed previously. Refer to W.e. 207 63) 
for installation of new guardrail and 
w.e. 206 for improving existing 
guardrail. 

209 Safety Treat Fixed Remove, relocate of safety treat all 55 (Roadway Related = 2 or 3) 
Objects fixed objects within the project OR (Object Struck = 20-26, 

limits, to include both point and 29-36, 40-42, 56-58, 60, 62, or 
continuous objects. Refer to W.C. 63) 
210,211,212,213,214,215,216, 
217, or 218 if the project includes 
only one type of fixed object. 
Guardrail should be coded 
separately. 

210 Safety Treat Sign Replace existing sign supports 45 (Roadway Related = 2 or 3) 
Support with breakaway supports. Refer to OR (Object Struck = 20-26, 

W.C. 217 for the installation of 29-36, 40-42, 56-58, 60, 62, or 
attenuation systems. 63) 

211 Safety Treat Replace existing luminaire 35 (Roadway Related = 2 or 3) 
Luminaire Supports supports with breakaway supports. OR (Object Struck = 20-26, 

29-36, 40-42, 56-58, 60, 62, or 
63) 

212 Safety Treat Provide safety end treatments to 60 (Roadway Related = 2 or 3) 
Drainage Structures crossroad and/or parallel drainage OR (Object Struck = 20-26, 

structures. 29-36, 40-42, 56-58, 60, 62, or 
63) 

213 Widen Drainage Widen existing structures to 30 (Roadway Related = 2 or 3) 
Structures to Clear provide the desirable clear zone. OR (Object Struck = 20-26, 
Zone 29-36, 40-42, 56-58, 60, 62, or 

63) 
214 Remove Signal Redesign signals to remove the 10 (Point ofImpact = 04, 05, 12 

Supports existing supports from the median. 16 or 63) AND (Object Struck 
= 20-26, 29-36, 40-42, 56-57, 
60,62 or 63) 

215 Remove Trees (4:1 or Remove trees from the clear zone. 10 (Roadway Related = 2 or 3) 
3:1 w/recovery) Consideration is given to the OR (Object Struck = 20-26, 

embankment slope rate and the 29-36, 40-42, 56-58, 60, 62, or 
clear recovery area gained after 63) 
removal. 

216 Remove Trees (6:1) Remove trees from the clear zone. 50 (Roadway Related = 2 or 3) 
Consideration is given to the OR (Object Struck = 20-26, 
embankment slope rate and the 29-36, 40-42) 
clear recovery area gained after 
removal. 

217 Install Impact Provide any of a variety of impact 60 (Object Struck = 20, 30, 40 or 
Attenuation System attenuators where none existed 42) 

previously 
218 Widen Bridge Provide additional width across an 55 (Bridge Number is not blank) 

existing structure, either by OR (Bridge Detail in not 
rehabilitation or replacement. blank) OR (Vehicle 
Specify existing bridge width, MovementslManner of 
existing approach roadway width Collision = 20,21 or 30) OR 
and roadway type (2 lane, 4 lane (Roadway Related = 2 or 3) 
undivided, etc.) 
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219 Install Curb-Control Installation of curb for an urban 10 [(lntersectwu Rdated = 3 or 
of Access low speed design highway where 4) AND (Vehic1e 

no previous curb existed and the MovementslManner of 
accident history indicates a control Collision = 10-19,20-29,33-
of access problem. 39, 40-44, )] OR (Roadway 

Related = 2 or 3) IR (Object 
Struck = 20,22-23,26,29-36) 
OR (First Harmful Event = 1 
or 4) 

220 Relocate Luminaire Relocate luminaire supports from To be (Roadway Related = 2 or 3) 
Supports From median (usually narrow) and place defined. OR (Object Struck = 20-26, 
Median between outside curb and RO.W. 29-36, 40-42, 56-58, 60, 62, or 

Refer to Work Code 211 for safety 63) 
treating luminaire supports. 

221 Remove or Modify Remove or make traversable the 30 (Object Struck = 21, 23, 39, 
Barrier Curb barrier curb in front of existing 41 or 56) OR (Vehicle 

guardrail or concrete traffic barrier. MovementlManner of 
Collision = 30) 

R f: • esur acm~an dR d oa wa)i 19l mg 
Work Description Definition Reduction Preventable Accident 
Code Factor % 
301 

RESURFACING 
Provide a new roadway surface to 42 (Surface Condition = 2) AND 

WITH 
increase pavement skid numbers ((Direction of Travel 1=1) OR 

MILEPOINTS 
on the lane( s) in the direction of (Direction of Travel 2 = 1)) 
travel of the milepoints. 

302 Resurfacing opposite Provide a new roadway surface to 42 (Surface Condition = 2) AND 
Milepoints increase payment skid numbers on ((Direction of Travel 1=5) OR 

the lane(s) in the direction oftravel (Direction of Travel 2 = 5)) 
opposite the milepoints. 

303 Resurfacing Provide a new roadway surface to 42 Surface Condition = 2 
increase pavement skid numbers 
on all the lanes. 

304 Safety Lighting Provide roadway lighting, either 25 Light Condition = 3 or 4 
partial or continuous, where either 
none existed previously or major 
improvements are being made. 
Refer to W.C. 305 for intersection 
lighting. 

305 Safety Lighting at Install lighting at an inte 75 Light Condition = 3 or 4 
Intersection 

P tM ki avemen ar ngs 
Work Description Definition Reduction Preventable Accident 
Code Factor % 
401 

INSTALL 
Place complete pavement markings, 20 (Road Related = 2 or 3) OR 
excluding crosswalks, in accordance (Vehicle MovementslManner 

PAVEMENT with the TMUTCD where either no of Collision = 21 or 30) OR 
MARKINGS markings or nonstandard markings (First Harmful Event = 3) 

exist. Refer to W.C. 402 for edge 
marking, W.e. 403 for pedestrian 
crosswalks, W.C. 404 for centerline 
striping. 
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402 Install Edge Marking Place edge lines where none 25 Roadway ReL~~ 20r3 
existed previously. 

403 Install Pedestrian Place pedestrian crosswalk 10 First Hannful Event = 1 
Crosswalk markings where none existed 

previously. Refer to W.C. 114 for 
school zones, and W.C. 110 for 
pedestrian signal. 

404 Install Center line Provide centerline striping where 65 Vehicle MovementslManner 
Striping either no markings or nonstandard of Collision = 30 

markings existed previously. 
Refer to W.C. 401 for complete 
pavement markings. 

405 Install Traffic Placed raised nonreflectorized 30 [(Surface Condition = 2) AND 
Buttons traffic buttons for improved (Light Condition = 1)] OR 

visibility in daylight wet surface (Vehicle MovementslManner 
conditions. Buttons will be of Collision = 21 or 30) 
installed where no buttons existed 
previously. Refer to W.C. 406 for 
installation of traffic buttons. 

406 Install Raised Place raised reflective pavement 25 (Surface Condition = 2) or 
Reflective Pavement markers for improved visibility at (Light Condition = 3 or 4) 
Markers night and in wet surface 

conditions. Markers will be 
installed where non-existed 
previously. Refer to W.e. 405 for 
installation of traffic buttons. 

407 Install Sidewalks 20 First Hannful Event = 1 or 5 
408 Install Bike Lane 20 First Hannful Event = 5 

R d oa way W k or 
Work Description Definition Reduction Preventable Accident 
Code Factor % 
501 Modernize Facility to Provide modernization to all 15 All 

Design Standards features within the Right-of -Way 
to achieve current desirable 
standards. This includes work 
such as widening the travelway, 
widening the shoulders, 
constructing shoulders, flattening 
the side slopes, and treating 
roadside obstacles. 

502 Widen Lane(s) Provide additional width to the 30 (Roadway Related = 2 or 3) 
lanes(s). Refer to W.C. 517 if OR (Vehicle 
adding a through lane. MovementslManner of 

Collision = 12,21,23,30 or 
33) 

503 Widen Paved Extend the existing paved shoulder 12 (Roadway Related = 2 or 3) 
Shoulder to achieve desirable shoulder OR (First Harmful Event = 4) 

width. Refer to W.C. 504 for 
constructing a paved shoulder. 
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504 Construct Paved Provide paved shoulders to 15 (Roadway Related = 2 or 3) 
Shoulders desirable width where no shoulders OR (Vehicle 

existed previously. Refer to W.C. MovementslManner of 
503 for widening paved shoulders. Collision = 20, 23-24 or 30) 

OR (First Harmful Event = 4) 

505 Improve Vertical Reconstruct the roadway to 50 (Roadway Related = 2 or 3) 
improve sight distance. OR (Vehicle 

Movements/Manner of 
Collision = 20-24, 30, 32 or 
34) 

506 Improve Horizontal Flatten existing curves. Refer to 50 (Roadway Related = 2 or 3) 
Alignment W.C. 507 for providing OR (Vehicle 

superelevation, and w.e. 508 for MovementslManner of 
intersection realignment. Collision = 20-24, 30) 

507 Increase Provide increased superelevation 65 (Roadway Related = 2 or 3) 
Superelevation on an existing curve. OR (Vehicle 

MovementslManner of 
Collision = 30) 

508 Realign Intersection Improve an existing intersection by To be Will be determined from 
partial or complete relocation of defined. supplied diagram 
the roadway(s). Refer to W.e. 509 
for channelization, and W.e. 506 
for improving horizontal 
alignments. 

509 Channelization Install islands and/or pavement To be Will be determined from 
markings to control or prohibit defined. supplied diagram 
vehicular movements. A sketch of 
the proposed channelization should 
be provided. Refer to W.C. 508 
for intersection realignment. 

510 Construct Turn Provide turnarounds at an 40 (Intersection Related = 1 or 2) 
Arounds intersection where none existed AND (Vehicle 

previously. MovementslManner of 
Collision = 12, 14, 18.20,22, 
24,26,28,29, or 34) 

511 Add Construct acceleration and/or 10 [Outside 2 Lanes (Main)] 
AccelerationlDeceler deceleration lanes where none AND [Vehicle 
ation Lanes existed previously. MovementslManner of 

Collision = 20 or 21] 
512 Entrance Ramp Reconstruct existing ramps to 30 [(Part of Roadway Involved = 

Modification conform with current desirable 2) AND (Vehicle 
standards. MovementslManner of 

Collision = 20)] OR [All 
Accidents on Outside 2 Main 
Lanes from 1110 Mile Before 
Connection to 2/10 Mile After 
Connection] 

H-8 



513 Exit Ramp Reconstruct existing ramps to 20 {(Part of Roadway Involved = 
Modification conform with current desirable 2 or 4) AND (Roadway 

standards. Related = 2 or 3)] OR [(Part of 
Roadway Involved = 2 or 4) 
AND (Vehicle 
MovementslManner of 
Collision = 10-39)1 

514 Grade Separation Construct vertical separation of 80 All 
intersecting roadways. 

515 Construct Construct vertical separation of 55 All 
Interchange intersecting roadways to include 

interconnecting; ramps. 
516 Close Crossover Permanently close an existing 95 (Part of Roadway Involved = 

crossover. 1) AND (Vehicle 
MovementslManner of 
Collision = 10, 14,20-22,24, 
26, 28-30, 34 or 38) 

517 Add Through Lane Provide an additional travel lane. 28 Vehicle Movements/Manner 
of Collision = 20-24, 26-27, 
29-30 

518 Install Continuous Provide a continuous two-way left 40 Vehicle MovementslManner 
Turn Lane tum lane where none existed of Collision = 20-24, 26-27, 

previously. 29-30, 34 or 38 

519 Add Left Tum Lane Provide an exclusive left tum lane 25 Vehicle MovementslManner 
where none existed previously. of Collision = 20-24, 26-27, 
The affected intersection 29-30,34 or 38 
approaches must be specified. 

520 Lengthen Left Tum Provide an exclusive left tum lane 40 Vehicle MovementslManner 
Lane where none existed previously. of Collision = 20-22 

The affected intersection 
approaches must be specified. 

521 Add Right Turn Lane Provide an exclusive left tum lane 25 Vehicle MovementslManner 
where none existed previously. of Collision = 20-23, 25-27, 
The affected intersection 33 or 36. 
approaches must be specified. 

522 Lengthen Right Turn Provide an exclusive left tum lane 40 Vehicle Movements/Manner 
Lane where none existed previously. of Collision = 20-22 

The affected intersection 
approaches must be specified. 

523 Construct Pedestrian Construct a pedestrian crossover 95 First Harmful Event = 1 
OverlUnder Pass where none existed previously. 

524 Increase Turning Provide an increased turning radius 10 [(Vehicle No.1 Type = 2-3,5-8) 
Radius at an existing intersection. AND (First Harmful Event = 7)] 

OR [(Vehicle No.2 Type = 2-3, 
5-8) AND (First Harmful Event = 

7)] OR (Vehicle 
MovementslManner of Collision 
= 13,20-21,30 or 33) 
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525 Covert to One Way Convert two-way frontage roads to 25 
Frontage Roads one-way operation. 

526 Increase Vertical Increase vertical clearance of a 50 Object Struck = 43 
Clearance (Lower roadway underneath an overhead 
Grade) obstacle by lowering the roadway 

grade. 
527 Increase Vertical Remove an overhead structure in 95 Object Struck = 43 

Clearance (Remove order to increase vertical clearance. 
Structure) 

528 Construct Median Provide crossovers in the median 20 (Part of Roadway Involved = 
Crossover where none previously existed. 1) AND (Vehicle 

MovementIManner of 
Collision = 10, 14,20-22,24, 
26,28,29,34 or 38) 

529 Remove Raised Permanently remove raised 35 Object Struck = 21 or 36 
Median/Concrete median/concrete island 
Island 

531 Install Jiggle Bar Install jiggle bar tiles on the 25 (Roadway Related = 2 or 3) 
Tiles as a Shoulder shoulder as a shoulder texturing OR (Vehicle 
Treatment. treatment. MovementlManner of 

Collision = 30) 
532 Texturize Shoulders Install milled-in or rolled-in 25 (Roadway Related = 2 or 3) 

(rolled in or milled rumble strips along the shoulder. OR (Vehicle Movement = 30) 
in) 
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Summary of Accident Reduction Factors Used in Other States 
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Table 1. Summary of Accident Reduction Factors (or Slgnlngand Signals (Work Codes un - 118)- Continued. 
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52n. 71n. 

'l7n.~ 
27,.. .. 

20,u.. 21l«.2Om. 2~ 

9...: OAZ 3'...: 

4O,.z. 50Al. HAl. 
IO,u.. 1')'1>' !~" 

30",-. j, "t .• 30\:v 

.:1.:1 .. ,," 

----- -
14 .. 0 

.. 
SIMO'·, Slw/", 44", .. "\114-,.. .. -

19wr 
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FlItaVinjury 

21n. 

lOA%. Ilu 

Beg Match ReductionF~ 

F IIl8Uinjury PDQ 

'*w;.Pf, 3s-..-l', 3SW .... 3fJw.K 
lOw .. Of, 35",,,11, 3s", ..... JO... ... 

3Ow .. tf, 3Swl'. 3s",,," 3f}" .. K 

'*w"of, 3.,.. .. •. 3~l" 'Jf}""t( 

lOw'!!. 3>.> .. •• 35 ........ '3o., .. Pf 

43>1; 

-
j~ 1l.u 
34..z; 4;...: 

25 .... 1. 

37_'" 

S2 .... "'. Sl.,,,'" 

81w:-.1Sw1'" 



TJble 1. Summlll'141f Acclaent Redurtlon f'Jltlon for S1grullg and Signal! (Work Cooe5l00 - llS) ~ Continued. 

W~rJ,:CodtlU -_ .. .. 

Deu.ripuca Dermi~im 
Reduction 

Prmntsblc ~i&nt Best},fa!;h Reducticft r~ 
Factor .-

L'I5laUDci~ l.~1 ~!'1runwi deli!,tIlt6n W 10 DffR.t.Iy on or ~nd 8h~ul~ : 
~1M;dtgJ~ [lmI.mw UsJt1.i OfJl6! lirf.ltd 

Related ~U':nr.canm 

All F.w Injury FllalIiniurv POO 
Ld,Ot!ihei!M 3~ 40:>.0.;3 ... ,," 41 __ ... ii, 8..z; 2O..,:J, 19J3.1 l~,g;' 4g 

3~r.1I~ 
Del_on ofBr:age En!U ~I' ~1 !.,~ '; 39wl 

.- ~ I .... -..rwr-t 

Dclincitiilfl D[ Cl!l'!'~ 3~. 3Owl'.12l1A;', 2'11r 

r:clintatiM IlCHiliDlial CUff§ 31J;n1', ~Ovt".lC\rrJ 
--~-.---~-

r.cllnta1ion orSbourdcn ~ 

!Xlincalioo oCTII"1:cn15«lioru ;o.nl
\ 23J11I1.11ml 

~ ,- ... .-~ - ."-
"';r'.~,,'_1Il&OCJl8; 5igrWlg, Ir.d ddin~6l1\ onrarrooV bridge kl~ ISw.t4 

IiutililJai itatica AI. Bridie Approocl-,Q lc~l',};}i iaw,:', 5vl' S.l'.kl' 
fruLall Dclinea!ioo AJ.l.Jri:lgc OJ tJncltrpm ~Owl·. 41wA 0;)1, Sl .. t Jl to,l.' 62'11~~ S... ~ ·8"A' 

---~-
4'A 

rwDDtliJw!f." ;;.Brldg~ lM~ . JOt. lE.".,t', 4h,}1r 
w\lll GIIi~ Fglt:! 9I'.Cl.I'!'e ~On.",li"t 15r.1< 25n,Jj 25:w~JII !Sn,l', 25wi\.'Jf 

lIur.al1 PMM~ 1X1intttm on Jlanonlal CUNt i5",~ 

INlallWiITli;g S;8lU.atlC ~1iI1~;iOilIlfl CW\e :2'i1:f:- 4)'K~'-

~"" l:"lill¢ati~n Jo,l' 
Pool'JdiIKsm 2QA]. 10:» 
Post·MomIedDdir.-e-dioi't ;Owtu• 13J(f'" lj.l<!' 4~·t,'Jt.lt ~o.rl\ 38l/T1, 

~~I'. 3Ovrtl, 25><11 3slfl ~l 
... ~ 

~ 

WorkCodtlH 

Dcscrip'ton D.:flni:iOO 
Redl;eten 

fl!l:tor 
Prevmtable heiden: Bcst!'!JkhRcductlO!\F~torJ 

Wtall Sdiool·z.ooo f'ltct ~11£ll~ to toc:ude ~ignin& 20 All 
;mJj,tf pavement rnaitin~ ~t,e ~OIle 
~xistedpll!,jIM1~ 

.. 

Related CCllllrMJe\l$\lts 

,)J "'j FMal JnjUJY Pataliin;Jl)' I ;-;00 
",,181\ Scln:d u,nt. - Si~ a.'1dfOl'.s triping 20m'! I ._. 

w~rt Cadi U5 
... 

R~(L~i~n 
Ib..--ription )efinitbl 

F3etm 
PrtnnlBhle &.:idmt Best Ma!dt RcdJ.ctilill FiI!:LO~ 

ElimiMttPa.-Yins ~ith Wjlep-Jint! Completely :emc\'e cxistir'l p!l'~ or, n 
one side ~! the ~.r.l)' in ~\e direalClI 
nEthe m,l~pcinlt 

R dated DY.lIL:enneas:Jlc:l -
,~j .1 F.!llIl JnjlJ'( i :313lfllljlll)' 1 rOO 

Nothi~.gFoo.·d , 1 I i 
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TabJe 1. Summary of Accident Reduction Factors for Signing and Signals (Work Codes 101- U8) - Continued. 

W"rkC .. dcU6 

D.:ocription Definition Reduction 
~cntable Accident Best Match. Reduction 

f'acWt Fadon 
Eliminate. Parking Oppgoite. Milcpoin Is Completely removeexistillB parldng on ooe 32 

lide: of the. roadway in the dirc;:tioo 

DpP'J'lJIe th" milcpoiJ>t.s, 
R.,lakd CoUl1~IUUt'Ct 

AU J Fatal I ltIj~ I F.uVmjwy I PDQ 
NothingFOWld 1 I 

Work Code 111 

Dco<:ription Definition 
Raloctloo 

Preventable Accident Bed MBtch RaiUC!iOll 
Factor Facton 

EliminatG p.ronS Completely remove existing parking <>0 the 32 
roadway. 

Related Counlenne",tires 

All Faul Injury FmVUljitr}> POO 
Change From Angle to Parallel Parking 59w/m, 28wA", 38w"l>m, 2~WA" 87w,," 38w/" 1 ·,30., ... 91> 4Ow ... " 
Prohibit Pat!cing 32wA~,32wAl'b.90wA" SWA • Jwll JOw.,9f 
Prohibit Parlcing N __ C<>m..n 32w • ..". 12w,,'It> SWAY<". 3wl" :lOwA""" 
R'flriQ\ Puking Ncar Driveway 32wA 

0, ~W.\ 9(1&,._3wh 91 3OwA
9r 

-"-

Work Cod" 118 

Dcs.oription Definiiion 
Reduotion 

PftlvmUiblg ~idtnl 
B""t Match Reductk", 

Factor Facton 
Replace FlMlUng Bca<:on with. Traffic; Signal Replace an .>tilling f]",hing beacon at an 25 

intersection uith R lraffia signal. 
Related COuntermeasures 

I All I Falal I Injurv ! F .tal/in jury I PDQ 
Nothing Found I I J J 

Mb«lI"nrous toO 

All Fatal Injury rataVlIIjury PDQ 

prohibil rieht-tumon red 25,.,...'" 
re!OO'VC dgna\1I.Ipp<lrts form m~ian lOwl'; 

rcmQ"" W\warranUd ligna! lOO"" 0",,- looa lOO.v; lOO,.z 

signa! phasing· right tum on red phasc; Sw/< 'JOw",?' 3w,," 

w ..... in&'flashing - RR crossing 80AL> SOCk SOw,,". 8(1.."'1' S-tw,,?i 23w/' 

wunlngltlMhing. RR UOMing· fllUhing lights 94w,,9t 99w'" 93wA .. " replace .i gM 

Prohibit Left Turns 90wA 
.. 
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p;uatdniI • I to 12ft.m~ 

,.uatdnil- :n to ro II median 

~ to!Uedian boirri«(r_ .. ew-~ pk 
benierl . 

Duaiption 
IMalI R.alwJ M~ 

t 
.. 

~ painted 01" R.a;-! Median 
ImWI palmed 00" Ra;'~ Median To PrcvJ:nt un 
Turns 

Fla!U:n Sid.. Sl~ 

fIalten $id~ slOPe 

llaiten ,id~1ope • from 2:1 to 4~1 
llatten tJdeslope • from :2: 1 to 6: 1 
llatlensidelaope· from 3:1 to 04:1 
nattlln lidllllope • from 3: 1 to 6:1 

W ...... Cod.:JlIl 

eon.tNet. meW oreoneme 
'median barrierwborc """" existed 
~previoysly.· . 

All 

Work Cod. 201 

R""'Q'" an .. ti.sllns molal median 

bloni<:r ;, .. \<Om and iruWl" 
e<>n<:r~ m«t .... ., """"". 

All 

36 .... :'. 20,..... $wA .... • 
Run-off Road. 35.:r.' 

R.duction Factor 

Fatol 

Wo.k Cod~ 103 

DetUliti<m Rtduetion Factor 
1m,,"1 • ..,.,d ...... y dlid« ... i.-.g I 2S 
barri..,.:;:mb 

Rdaud Countermeasures 
All fatal 

Se. .. I 0..0. i5",··.lo..;~" 
• Ow,," -OO:~.1 

--

WorkC ..... lo.l 
Definition Reduction Factor 

Pr<Wide ",em~llid4 slope 46 
(: .. t (. ::: OJ flatter_ 

-. 
Related C~";"''''m''''''\lrU 

;"'11 . Fatal 
15:. ;t6~ .... 4 .... lo,...h. 34"" IS .. )O~ :!o.w.j " 

lSiIoI'f lC• 46wr-1Jl
t ]1H'T-1. 411ft 

RY!\.;;{f row: 10M; 
Ruo-otrroad: 11<00.,7.,. .... '1 

-

R""..,f!'"",..,[: 15M,,"",I>V ... "" O 

Run-off road: 6",0 ..... f>w" .... ,. 

Run-o[ road: 14140"'.14vAIUC 

1-6 

ffw-!o -tu:.d ooUisioos" wbioltc 
Itrikin,g object 

s".,J. 

Preventable. Acciderit 

Injury 

10., .... 

f'rt,v..,tabl .. A¢'¢~~ 
Off ro&dway beyond ohouldcr 

irUUfY 

·HI ..... 20"." 

-

1'00 

FaWlinjwy POO 

Be.t "{aldl R.duet.ion Fecton 

Fatolfllli"'Y. POO 
IOw"H;U lOv"K" 
lo.... ..... J· 10..",..·16 

Bc.t~t.;h R~ Fadofl 

FataVin""..: 1'00 
-12", 2 ..... 20-.-



Talalecl. Summuy efkddent Reduction Fa.ctol$ for R(Jaduile Ohsilldesand :Barrien (Wort C~ 201- 221) ~ ContinuEd. 

hprgv.~~d 
~niI~.d ~hS""'dmiltc 
~L aaiin.tiMri<.I'(d ~tin& 
m4 t_llirl :"".gtn ~r:.e.d 
Uwuld becoruJd.aml 

All 
2O\rt 61",,;'" 

CdlilWn~orm..m '''''' 

~ ls.i. ~" ·iOOu 
1lUH)I!'Ro.a: 4247 

WGrkC,,4f, 206 

Dcli1ltioftR~ faotor 
~ .:<i1ting .ubs:andm; P"I'biJ 

mt> "'~ witlt .wmu:d"\5fi 
jljIftdacl. 

.AlI 

Yw, Run-offRoed ~ 

Collision "'IS'.:ardn.il lOw 
CoH .. ion wlfu:cJ cbJ= 16"y 

Pr.v:dc $'>"-~'" .o1>ONl. w:lli< 
~«",'lid. ,"'ftc ~:.,.. rr"';<wy, 

All 

talal 

:30 

I~Ji 

Im.id~"""".. ~.,.3. ~.~ 2<1"1"';' '.$onl 
t=imt&l:=:;:;I=;.::.------~~~---t;Or:... CM.l9.u·.~'.I~'· 34..,", ~". 57 ... ' 32 ... 10, alIT"' • .4JOI" 

II ... ". 31);.ru. nOll. l(l, ... ? 
lUl .... trJl<iad: .18wl.3(&1,' 
eoU .. ...,wipmbail: .SiN'! 

Cd1i1ionw;r~ obje¢ 4.~~ 

4SjC'. 5S .... 41jZ' lSJc:l.3~Al. llA%. 

PlIO 

PIX) 

w ... Wlal<mg.<Iifoh ~,,", 2f>".!" .1l1 ... ,i".I9w. .. '" 
iNblh~~ ''''''', lo),.,..... 47.." .... '59..,..... 4 ..... tt:lSyAti 4<)10" -'l1",,}',-47,,,,,'>< 

inobllat idt>l OOlo<U(br\!W:on.dl; pion, .Leel posU; so.r. a",,,", 50.,1" 00w," 4n,l' -110..4" 

~~~~=U~II=.t~~=.~I~~·~·~~:~~b/~,~~~.~I~~IIL} ________ -t __ ~ __ ~ __ ~ __ ~=-__ -; __ ~ ________ ~~~ ________________ ~ll~~h~jNOk .• ~. v~.h 
ireobll6tOOo/Adco Wn.'i,4~.".::/;l .. ",",ll~,'" If),,,:' IF",.'" ~~I,,~~2-""'~ 
",.\llht_ 6~l·. 65",1" $ll4~h. 51"'A*' Jf!fJw ... ..fhv" .. 

. l~l 
Cell.ion wit!l diuhl,,,JbrJc .361>w 
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JPrwidoo s-tffi; ~ trallicbaJOO so 
jor oCh~ protectiv" ~ at ~ ends 
Ivm-M prQtedion=sied pmri:rusl)'. 

AU 
SOe.., SOn,". &On.". ~h.5o,.,.t. 
40wT1~ 25wt", SOutH. ~ .. l 

Fetal -tDi\iry 

SOn,", ~h. ':Jo ... l 4~l'Ll'. 45wTh , 4s..o'"'. oI!;w"k 

'1f1.ti .... 

\V .... kCoo .. 20? 

RCI'KJlC, ",t~ \li'~f.ty\t~.1. iililixll<l 
ob;~widUa U ... F"jodJilttitJ,; to 

induj~ bl!h poinl and ;;OIIlmU ..... 

ob.~. 

55 

All Fatal 

Ox.. Om. ~ .. ,2rHSw. .. , 8SMl~. 
8Sn,'\ Iiilw" ... , So... .. ". ~.". '" 
c.;lIuionw!Jl>;~wim: 6On." 

-e.idalw :or.o ft"", ... di<L • AM Sit" Filtcrl ,,~t U .. oO<, 13", .. ~,. 
R1J71.""fl'fI.Q.rl 13,."'J,,, lJ ........ n 

,.;,.,.;& .lMr ttMlCIl'KOV. diat. • ..wU\, Fix..! ot;cct 21 .. ~U •• 'Zl ...... ~!· 
Riji\""ffitotd: 21IlQ·J. •. 2IwA"''' 

l\l!!!Iiide clear _ r-. clio!. • add ~ tI it. Fil:ee ~ 2S~o"'·. 2>.,,,""" 
Ibn~trRM¢ riMO ..... 23w,,~.n 

loUside cle!lr zO"",o.,.... <list. 'lI:1d i Sil fixed obJ«b 3s.."''''.3s...,, "'.H 
R.IIl-ofl'R.ood: 35""' .... , l5,.~ "". 

Rq;11lOO~.idmg ~W> rup;>OI',s 'With 
breioI:away rupJOrts. 

4Q"", 4Jew, 400a'" 
.tOwo!4 

S<t_SOm. S~". tS""l9'o:., t~". 
so...$(. Sawo". ~'" 2h.;·~ 15.. .... 2o..}' 

3s""h I Sw.p; 

I ..... ".. la.,....." 

~ __________________________ ' __ -1 ____ ~ __ ~_A~U___ Fa~ 

{)"" Oro. 35 .. " S; 00"" 60". 7k," 

~hQut'! 

j~J~ lOlD+ 1SfIIIA it 

iO" ... 

ISwrh
• is ...... ", -HM'r" .nm' 

35,..14,I4.,i.35w,/· 
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SOw .. " 

PDQ 

-lUJ.,,, ... -7'-w .. •• 
-sl>.rl" 

roo 

.:,0.,_ .... 
·18",.r 

roo 
.lOw ... • •• 1:J.,.. .. • 



'1'.111.1. Summaryd Accident RedualoD FlIcton tor Roadside Ob.t...dn and garrien (Work Codes 201- ill) - Continued.. 

~ .... 
Rem"",. si8nal Suv.poow 

!If .... ln, ,.o,,"d 

~ 

Rcmov .. n_<<f;l "" 3:t ".Jrc,;ovny) 

te-mcvC! treec 

Tt"'fIlQV~ Q'e~. "':1-013:1 recovery zone 

Itrp_ exiIti.ni lwninalno·mpj>'JIIlI with 
bn>ok.a .... yOllf'ilOl'llo 

All 
j~'·,)~"._Uu:rk ,11>1'1' 

11o.rr", U",' n~." 

l'I<>~ moly md-._uk> 
;~ llII<lIotponll.el~ 
.~. 

100Nr"" 

All F.tal 

Wid"" ~ dnlCrut: .. to !IIC>Vido tile 
~bI~d,ou ........ 

30 

All I F.tal 
In~ 

W .. ,J<;Cod.Uol 

OJ:lfinitiCln RedlJdi ... fac_ 

R~. ti.palI to I't:'nH'''''C the ~~"5 III 
~ fr<,,,, th" .... dian. 

RdatcdCoon 
I All F.~ 

l. I 

W .. r"C<><l.2J~ 

OeGNtl"" Jto,dudion F_ 

Rem"",,, _ Cromlh" "lar zono. 10 
Cc>nfidcmotimt i. 9v~w th" 
omboaltkYn ... t :olope ftl~ IUld me c!ear 

_cty Int ~ ' . .1'"" re""".,y 

R,' .. tcl OmntetmeuuR'O 

All FolSl 
bo...: 11000 ... , -65 ...... 

IIOwt" I 

_R.rmoov. tRetr fr-vm l~':': .d~ l.>Ofl:l!_ 

~tio.1l 1. gi .... ~;~fl <:\.-'t th-c 
mil>M1:mcmt 010,," ... to: ....J dI_ "kat 
_VOQ' an .. pine;! allerrwmoval. 

All Fioml 
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POO 

f".taIrmiuiv I POO 

I I'· 

"""" .... table A...w...t Be<t Malch a.dll<ilion FKtan 

Injmv: Fal8VinillIY PDQ 

I r 

i'nmndabI. Accid.mt Be.t ,,",.td. ft~ Fa.:torr 

lnjmy I F.ttif"'illl'Y' PDQ 
1(.l(.l"A"~2s.,.,~"; I I Silv .... 5".-.. 

I 1 

PDQ 



Table 1_ Summal")' .. r Acddel2t Reduction FadlJl"$ fnRfladilde O~c1H and Eanicn (W .. ri:Cod~ 1.1 "%Zt) - Conlinuro. 

D-enptioa 

Rem ......... Modify 8aoricr C'>w1> 

N othial! .. 0 .... <1 

irutalVmlPfCYIO mNioa bvri ...... He II"'" &reo. 

of h...t rflYO guidAnc. 

IPt~ ... l'cf."..;.,1)" "fimpooct 
i. __ 1Ort riM .. "",,"·eridea 

Ou. w.:.. "IJ.Z.'. rowr" 73 .... -100_ 3:2", $O_$S .... •• n"" 
" ...... 8On". SOw .. " 'IOn", 100w .. ~ 9n.'.4 ..... .. 
ll. .... -olfR<MId: o.l 

I'NYi&< ~ ""ddt........ 5S 
~ --.. oith¢by 
rthIbilitotioft. or ""P~etl1. 

AI! I T.W 
I J 

I 

~ti ..... h~( ... ,"",.,.....",. l~ 

~d"""""",y,,""'e ... 
'j>f4Vio ... ....m~ anJ tho 
,,«i<knt n;......y ... .Ii ........ ""n!ll'<'>l ~ ( 

.. MMI_ .. . 

All I F.tal 

R .. I_te~ _.t. froin 
m<Odian (UUIl!l)' ..... owc) and pla.<e 

Mtw...., " .. lIid" .,.ritMld R.O.W. 

I 

I 

Worlc Cod.2Z1 

I 

I 
Inj ...... 

Ddinition R~Ildi_ F~ .. , Prevcfttllbl" Aocide..l 

R-~t-_Itnal:c-tnvcnabl.c Ihct 30 .. 
bMri ... ",,",mlt""'l or ,oJci<tlf\g 
guan\nil« orn~ "",15", boom ..... 

. R .. t.. • ..J C"""ICm\~ 

I. All I !' ... tal Iniury 
I I I 

IniI>W 
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l 

F.rnrmimv I 
I 

I I 

POO 

. 36.,? 20".1<. 

'20",..-

.JOOw .... 

1"00 

PI>O 

_1o«ot"', Rodu.<ti<>n 1'1ld<!nI 

I F....vUl~"'" POO 
j 

J 
f.tllf", "'" 1'00 I 

~ .. 



I jUJlt J. IU.1UI Ull.lllt ClIIU1\UIIU IT IIJ &JlgUIIIIl; \ "UU\ """1.11.,, "'''1 "lI.JJ' 

Work Cl)dt 103 
,~. --

Descnplioli Definition Reductior, PrevenubkAccident Best \fatch ReduclooFactors 
Factor 

~> ~ 
~ . ~ ~ . .~ 

R~ud'icing Provide a IIcwroadwAj' sulfate to ln~rc;J5c 42 wet surface cOllliliofiS 

ipmmcllt skid numbers 011 all the lalles. 
-~ 

R:lat(;d CCIln~nn,aSllf'S 
All FaLd 

._-_. 
b1jury FaulJInjury POO 

add asphalt seal coat lie;.. 21wA ~ Wet: 42cAl 42wA~ 
. 

d:tlicking {Oad al intmc;ctiQIt (Dc/Uc Wet: ?lV/A'" 
ruction COllllC mixtllll:} 
groove .Ioogitudinal 21m Wet: 5311'1' 

.. __ ... _-
~.- --

groove· paralleltoceuterlillc wrjo is;1 ~t: ~o • ViA .. _-- -. 

g:-oove • ,hou1dcr 18.1Z 15A1; 18.-.z 18112 ~7R, 
..... ---

g:-OOVG to preveat hydroplaning 2 leA Wet: 4k,.. 
irutallACP llmlay 2 leA, 21wA~ 

overlay 9~t 42w,.,91, 21w./".12\\1..;:Im Wet: 39;,z. 42w,,91, 2AZo 20111,1. 
\Ii 'li 4..:, 18wA Wei: 25,u .fA%. 46w,\"j 2Iw.,"" 1311. 26w/o 

7SwIo 1tJ, SIwi'. lIiI Wet:61"z Wet: 27...z Wet: 431\Z 

Itmaco auve wI skid resisl3nl ovulay &: Wet: 51"'0;;' 
improve superellWllion 
resurfacing 201J" 2lo., 20 t i', 20w• 41n.Jb WeI: 40& 46h,Ji> 46;it'b 

40~y, 42CA. 40x, 2&n 

resllfia()mg and Bupetel~v3liOri l~1Y WeI; 51/1"1' 

rt:rutfacing wi open-graded mix 7511'1 WeI: 911'Y 
---

reswi'acingw/lkid resisl3nt pa"''em~l1t 8N'1 WeI: 3Sw 
~lCing wi Vergfimit 3lrIY 

SA W concrete 20WA
tt.li I 

stid rcsistallc-e • dtslickilig 20,u, 2(b.. ,OlD. 13\.10lb.h, lOR. lb, 20 ... 1' Wei: 15Ft 
)} 3b 15;.'1. i 

40 Ai. 40rn, S5r,jl'bJO, 22f1• 40KY 
! 

stid Icsiswncc - pavement ifoovil1g 15tJ..22w. 1511), iFl,)', I)m WeI:: j SAL. SSm. 12F1,)' Jq J< 
I-flo 

Bty I 
skid n;sistzocc· $cal coli Wit: 19m i 
skid tce3tmel1t Vl/o\,/;r!ay B " 19 Ii Ii Ib 20 ,. 2~ lp 25 If 30 :b 5:~ 27 Ib 16 It 2· I 

I 

ft. W· ~. ill. ff.~. \ff.MT, . liff I . \IT; 11fT J 

20 10 20 If P Ii 24 ! W H~iI 171ff
l 

j 

. MT ,. MT " "~fI, ~rr e . • I 

41m'P I 
treat pav~ent with resiniball.xile 4O",," i 

I 
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Table 3. Resurfacing and Roadway LigltHng (Work Codes 301~OS) ~ Continued . 

.. --

Wllrk Code 304 

Description Dcfrnition Reduction Factor Preventable: Aecident Best MatohRcduclon £0010[$ 

Safety l.ighlir.g 
~ ~ 

Provid= roadwa~' lighting, either partial or 25 light conditions. darl:ncss 

continuous. where either nOlle existed 
previollSiy Of major improvements I1re being 
made. 

Related Countcrme&$ures 
~ . 

~ . 
All Fatal Injwy F atallInjury POO 

bridge SOc;. Night: SOw;,91 

Ibridge IIpprl>liOhei 28 o. N" h· }I SO 3b ~ 0 ~ VIA Ig t:50MO. Jil.. WA 

Ibridge l'IIdetp1!u lOcANight: IO}'I03t
, rOl'l.lb,10w./ 

. 

~rOSSWaIh ~ 
SOWA 

gWCI'al 25.u., 2St'A, 25fLl< 19,Q. 25liv Night: 50A(,. OMNightll00AI. 8AZ Nlghtl3hz SAl. Night: 42,u 2hz Night: 23AZ 

50." 33~, 50"y 

interchanges 25.u., 2SJo, 25 i:Y f\ight: SOi\l.. 30w• 50K\, 
--_ ... -

l~ 91 9i 9f RR orossings 30,lJ., 3010> 25Ky Nighl:60A1.. 601D• 60Ft 4Jw.\ IS'NA 
I)f . 16wA 20w.!. 

J}, 
60WA , 6°I:Y . - ----

--._. -._-- . 
- - - ~ - ... ~ 

Work Code 305 

oocript;on Definition Reduction Factor Prev~lltable Accident Best MatllhRdllClon FllCtOts 

Safety Lighting lit IruulIligh:ing al1111 inlersection where either 7S light conditions· darkness 

Intmcction nQne~;dsted previously or major 

improvements a~ proposed. 
Related Ci,lll;\lermeasures 

AI! fatal Injury Fawli1njury PDQ 

inlersections 2S,u. lSID• 251\)r'iighl: 55!\i" 55p:h 55", 

inlersectioru • 3·leg N' -h 69 ~~ 69 vi. ., t:. ~iQ , ~ WI! 

intersections .4-\eg, Hane N' h S3 5r $~ 9 .. II: t: ~ ~ blO. JW'l 

intemotiorn·4-ieg,4"lane Ni~bt: 62MO
Sr, 62Wi\9;;, 

intcnleotioBl • improve ~OCA Nght: SOL 
J\ 

intersections· new 15 t\' h )5 1h 9 Ib 86 II 75 Ii CA - Ig Ii lii,.IT, ~ . .rr j ~ Mr, 73~1T 
II 9MT th 

SO Ii 55 Ih ~ lh go II 'f~ Ii ~O II MT. MT I .iT , ~ Mr , '",r.rr, 14T~ 
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AM I1Iiping on 22 FOOl 
PlIlocment 
Ad~ ravmml M~ at 
RWmdCf~ssi:~ 
Ourn:liulion ?""'~Ilt 
Mat.ingt 

Instal Spna ~ S.~ 
COmbillb 
[!I5laiWmprov" Pivcm~t 

Marting! 

Th;inmplisti, Pi\l(:m~n: 

MaIt.inD 
The!T!!llpbstit Pa"'emcnl 
Marl.ia11.S 
Th~noo"b.'iti~ P."'C~n! 
Mri: ..... ~tLo~ti~11.!f 

lro;!aIl P amted Lbc 0uJr pil: 
WiJldiJlIl~e:tlo!u 

Road Edg: Rescriping.· 
":'ih:~:;WI wil" Fi.>:cd O·"j~,t; 
F'l.h[ edgdinc5 

Table" ~ Pavement Markings (Work Codes4IU-486). 

ftaC$ eumpd:C: pa>'ClllCl11 rrwtin~ l:IIctllding 
m:sswalks., in accllfdan;, will me TMUfCD 
where ei I h<.T no m!OOnIS or MI1sla.Dlo.rd 

marting.s exist. 

2ml
) 

ROR: 2$",.., 

gtf roadway, OR sotOMtl GJ' opp. 
dir. caire Slr.igb~ OR col. wI 
Ita,in. 

·l l){,.u ROR: 'l.,.z 4] .... ; ROR: ~AZ Train: 51}~' 
Train: ,1OfJ"" 

. lnjurJ' 

IS.;.!., Ism. lllolo.lS.rrI~, l6r.tr 'Q, 251tT!<, J!J'M'f', -100"" ROR: 63IoZ' ROR: OOIl'l 

1 .. " If, 2Sw}"', 14v.A "". llw.:J5I
", 30;./ Oli.! 

RORe ',1..:>, 2S",~9I" ll",,·,tt, :Iv.\! 

:8 .... , .. 

II, 

1-13 

1'DO 

·1..:1' 5SISam: [).-z 1M SSlSarn~ 

33M 

iln, 

4211%' ROR: g~ ~luRO~: JO~ 

Tnlll: 43,,} Train; 52..'/ 

J'DO 

lS.m:. 52M ROR: S...o,lS...zROR: 
564 IDA! 



TabJe 4 -Pavement Markings (Work Codes 401406)" Continued, 

~ ~ 

~-

Work Code 40J 
Description Definition Reduction Preventable Accident Best Match Reducton Factor:; 

Factor 
~ ~ 

fnsral1 Pedestrian Crosswalk Place pedestraincrosswalkmarkings where 10 colI, wI pedestrian 
none existed previously. 

Reillted Counrermeasures 
All Fatal Injury F atalllnjury PDO 

install crosswalk 25w
td

, 60CA 

W(Jrk Code 4()4 

Description Definition Reduction Preventable Ac~jdent Best Match Redueton Factors 
Factor 

.--_. 

Install Centerline Striping Provid~ centerline striping \'tnere either no 6S t\'to vehicles going straight, 
markings or nonstandard markings existed opp. dir. 
previouslv, -_ .. 

Related Countermeasures 
~-

~ ~ 

All Fatal Injury FatalJ1njury PDQ 
Add Centerline lOAL, 6SC .... JOID, 301.10, GORlt

, 6Sj..rr1d
, )N'/!, SF1.l~ 

65wA !iti,JOw/" 

Add Centerline t Edgeline 12~fj!q, 4MTh.8~fT i 

Add No Passing Stripe 4QAL, 65fl. lb,401l), 40MO, 55Ml40"rrlh, S3"rr', 

6611Y 
M 

---- _ .... 

Center Double Yellow 5Mo,5wA 
9ii 

C{)ntlnuou5 Left-Turn Lane 32m 

Install Centerline ()~ Winding 28 WA 
9< 

Sections ___ .0._ .... 

Install Centerline Striping@ MWA 
'1m 

Crests on Verti\;al Cune 
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Table 4 ~ Pavement Mal'kings (Work Codes 401.406) - Continued. 

Work Code 405 
~tiQII IXtiniticn Reduction FaClor Preventable Accidenl BesrM.1(cll ReduclOn racton 

fnstall Traffic ButlOllS Pla~c railed nOllfcflcclorizcd Iraffi~ 30 wet and day6ght wnd, OR 
nutlons for improved wibility in dayligh1 Wsam Of opp. dir, going 
wet $ljrl'ac~ condiHoM, Bunoru; niH be straight. 
insuUcd were no bu!lons c:ililcd 
ore~io\l'ilv, 

Reuued Counletftleawres 
,U\ Paul Injwy Fablr1njulJ POO 

--- -- ---
RJisedPlvtmCllt Markings IlAt• },\I.. Jm,SSISlIm: BAZ' 16.1.2. SSISam: 100.1.2 tl AI. SSlSAm~ 6.1.2 SSlSam 12.u.. SSlSam: 1.1.2 11 A2, SSiSam: 

SSJSam and Head-on: 12J1Z SSiSam and Head-on: arid Head-on: ·1 S,o,z SSlSlIm and Head- 14.\%' SSfSIlll and 
40l\Z on: -4.1.2 Head·on: 3&,\Z 

Work Code 406 
--

Description D~fll1iliofl RedUttion Factor Prevenrable Accident BeslMarch Reductoo Factors 

fnsWl Rmcd Reflecrivc Pavement Place raised reflecu..'O pawmcnlrnarkel'$ 25 W~l ~ond, OR dark light cond, 
!Udm for improved 'visibility at night and in \Vet 

surface conditions, Mnkrn will be 

insuHedwbete none txis!cd previl)lISly, 

RelaiedCounl~nn:1Sures 

All Fatal Injury Fal3L'Injul)' PDQ 

WtalI Refleclorizcd TraffIC 25cA, 2j .. ,~", )WA
w 

Bulton! 
lnmU RcflcctorizedfRaised 20e~1 20Wh .... Wel; 31!o1(1, 31wA~ 5w}''Ii 5wl 
P~';ml"'t M!Jtings 
R~~wrizcd Guid¢ ~ 30"ll 
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Table S. Roadway Work (Work Codes 501-525), 

---- .-

Work Code 501 

Descr.iption Definition Reduction Preventable Accident Best Match R~duc!Qn 
Factor FaCtoN 

Modemiz.c f'acilily to De$ign Provide modernizalion 10 all features willlin the I~ an 
Standards Right-of-Way to achieve currelll desirable 

slandards(in¢ludes WOrKsu<:h iI.S wic!'ill'ling the 
travel way, Ibidening the shoulders, consmlGting 
shoulders, flattening the side slopes. and treating 
m.rl<ill" nh.f.rI ... ) 

Related Coonlermeasures 

All Falal Injury FalAl/lniul'Y PDQ 
widen travelway,.widen shoulder. 15)'IT ld 

coostmct shoulder, flatten slopes, 
anc! !real roadside obstacles 

-

Work Code 502 

Description [Xlitlition Reducti()n Pr?veotable Accido!flt Ekst Match Redueton 
Factor Faetors 

Widen lanes Provide additional widlh 10 the la!l~(si 30 offroadwav 
Rela1ed Countermeasures 

All Falal lnlu'Y. FataUlnJury POO 
laM 56i\lcROR: 49hZ 58AZ R(m: 57u ROR:35AZ 57Az ROR: 54u ROR: 

100nz .j 1M 54 ..... 

lane. add I fool to both lanes ROR: 12~1()' 12"1191;.10 

lane - add 2 fcello both 'lIIles ROR: 23MQ• 23w",t>I;.19 

lane· urban midblock 2&W;\ !III. 38wII 901. 25w ... ~ a7WA'" 38wA7t 3Ow,,'lf.IO, 40WA!If 

30w ... 
~h 

. . 

laneJshoulder \ddening 20..... 20 ID. 20l(v 
pav¢mCl1I wid¢ning J2~{Th. 2SMTI~. SMrI" 5JMr IP

• JQ"tl
, J2Ml S7MT

1b
, 38 10 -9 Ie 14 1 Mr. Mr, MT 

&IMTI'. 

pavcmaJt widening wI no lanes 42:."( 
added 
Irlvelway 28cA.28Ft 1, 

Iravelway - from 10 fee! 41m 
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Table S. Roadway Work (Work Cadell SOl·SZ5) -Continued. 

Work Code ~3 

Description lXflnitiol1 Reduction Factor Preventable A~jdent Imt Mat,h RcdUClOn fact)!> 
Widen PavcdShould:r E~end Ih, exi$tiog pav:d snould¢f 12 off roadw~y ORcoll. Wi 

to achieve desirable shoulder width. parked ca.r 
• 

RdaledCountenneaiura 

I All FaUll Injury Fatalllnjury PDa 
b.nelmoulder widening 20Al.. 10JD, 20kv 

shoulder SeA> 17tt'Y u, 12MT"' 17Ft", 571ol, 12nh
, 48<1Z> ROR: 12nJ<, 5910l ROR: 571.2 j8.-\Z ROR: 541>t 20n )f, S7A1 

ROR: 60Al 25M ROR:65A2 

shoulder -add 1 feet to both ROft: HMO. L3wAc9t.l0 

sides 
should~· add 4.feet (bike lane) t5fl, 

shoulder -add .. feet to both ROR:25Mo. 2Sw,,"-IO 

sida 
shouldef • add 6 feet to both ROR: 35Mih 35wA 

\\<.10 

sides ----- -

shoulder -add Heet to both ROR: 43MO• 43w ... 
\ll.IO 

sida 
$hQuld~· in~ taful! width Packing: 1 SM] St, 10M! a.l, lOM! ii'. 4. 

(12ft.) 8 srlle B~E ',17).{1 .20". 

shoulder· urban midblock:- )WA~" _2w"W" 29w,,9a 49w/'. Zlw~ 9i ~i 9; 5 9f 7 ~ Ow .... 
W" 20WA • ll\'l~ I\'A • w'" 

ipmcd ClCSlbeing parked 
- -- -

shoulder - wid~ to 28' road 16w, 
9, 

69\VA it )0101,," 
g. 

willh 
shoulder - widtn (0 32' f3ad 35w• ", ),hVA 

9, 
17".,.. 9f" «w,,~ 

wi4ih 
shoulder- widen to 40' road 29w .• 

9, .29WA 
,. 

29\\1~ 
9< 31 w./< 

wi<lh 

Work Codt 504 

Desaiption Definitior. Redu(.ti{)n Factor Preventable Ac,ident Best MatCh Redulitoo Factors 
Construct Paved shoulders :'rovide: pa.ved shoulders todl!Sirahlo! LS off roadway OR coli. wI 

· .... idth nbm no shouldtrsc:xist<!d parkoocar 
pw.ious!v. 

R¢lat¢d CQUnlmn~:uures 
-

All f1tal injury Fatalllniuf)' POO 
shoulder ZOAl.- 20"y, 20) D 

stabilize shouldet 2&('A< 
~ 
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Table S. Rnadway Work (\\'orkCod~ 501·525)· Conliflued. 

\\ 
R~U:lr Description OefinltiQl1 

Factor 
Iin~Ovc Vct1i1l-l1 AJjpn~t Recorutrucl theroo'dwiY to improve: . 50· 

sieht di5bllccc. 
Relalgn Coonlermeastlres 

All Fatal 

chanae vertical atignmenc 45_ ", 4511>, 45K'\' 
CUBSC bor. IIIld "m. alisnmmt 50AJ., l~lo, 21,..,. .. , iBm. 50. .. ,)0) . H..rrk , 69N1)', 

S(}>ff1h
, .8Mt!', 2 I loll" 

Ib • 30ur". SOw ttl 4V",i; 33,o.z . 
~. 4~A2. 50.:- ROR: 66A1; 

cluinsc Mr. and/c1"vcrt. aHgnmCt11 . ... .. ... . 

ROR:3~A,il 

improve: verticalclIMl. 

improvc Jighl dislanc:: 

chanse horizontaLalignm~t 

45",,'" 

30" •• : :Ug" 26m ", 33.".1,. Jhrrll'. 51m I. t 100m 
lO.rr';7,,;z, 3(1n 3",,"", 6~M"t", 

0"" 

W.orkCode 506 

All 

R,ductiOll 
Factor 

50 

Faul 
JO"" iiI""" 3()n. 'O...,.l. • .3-7>.rr1< .. J4M/' 2!iMf" 

30~y ROR: 91:.. 

1< 

r 
Prevcnbblc Accacnl 

joff roac'I'I'ay 

I bljllt) 
I 

i·l,,<f
t <, '4..rlll

, l6Nl. 
:S6..z ROR: 110z 

20,.,.10, 29MT1~ 38Mr
JI>, 

29,..,.', §.A:Z 

50 ... , 20Ny". 2l" ...... 63w• sOM.i', 
:loO'ITIiI

, ,S"T I
' ,11.rr"'. 5QJ.{fh.50m '4, 

36!o{fl, JOn. 4:&AZ. 50;:¥ ROR: 66N 

1 It,.,.k. 69...,.". -lJ.!T'"32 •• /·. 161\1f-'. 

",du(¢ .sharp"C" tlf curve .lor nor. Cut .. ,;: • 
ffon1 10 ·to jdcQ;rees 

reducc sharpncssuf I:UfVC for haL CllIVc • 

fwm 15 to S Je:grce .. 
reduce sharpnesk {If "u",c ro, nor CUNC' 48...,"', 4SWA Mj 

(tom 20 to Hl degre\'M 

41}ml,33e.z S6AZ ROR: 71~.z 
ROR: 33.\2 

WorkCodl.' 3:17 
~ptioo Delinition 

Prl}\lid. incnm.ed mpo["le,ration 00 all 

existing curvc. 

Reduction 
FaClor 

Faul 

;off'.oadw3), ORiwQ veIl. 
!going snigllt opp. dir. 
! 

Best Mat~bRcducwnfl~ 

F.aulJTnjU!i' 1'00 

SS;\Z ROR: 0A7c 31n.. 42AZ ROR: 
62,u. 

Su 8~ 

55,.;;; ROR: 69,'\Z 371k 4!"" ROR, 

62,,", 

Best Match Redoet(!C\ Facwnl 

Fatall1njury PDO 
'lOll, ~5o., <IOn, 4(lldT1

., 5IJjJ"u. 42t.(!'IP. 

65..,.10. 49,nl. SOl'Ll.., 40,,, Helli·cn: 

20Ml", 20w"", ~()v,", 5.10'11''', SOM"" 
'mprOVll illperelC'f3tioo & r~,n'·r.~;-" ;;"'''<:; Head-OR: 1l6,ttr··' .---,,--..;..;;--t---~--'---~-----+------l--------I 
'.' ,kid-rest.tont Dvcr,a" 
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itrPI'O\'Il!ighl distances It ~n1l:ooti[)n on 
ruraL4-lane divided 'WY. 

Description 

Ch31U\:Hzlll ioo 

- -
Add S:gna I and ChmIlclintion 

AddTllflIlhy 

Cbannclizaaiml-- Gmcrlillnlcl>c.,ion 

MIld,r, Bo:h Sip\ a~d c.'lartneli'-~lion 

MDdify Ciu.Mcfizalioo and Add SIgilli 
MtidlfJ Ch.mnGliutiollllt Nun-Sigmdized 
lnICBe.tior 
Modifj CruMGlillilion ~t 3i:n~ljzcd 
lnten!ll:tior. 
ModifJ Sierul ~nd Add CMMidiiilti{n 

Oth« Cilaf.ncliulion 

.. 

Oe!cripticn 

Corutocl Tum Aro~nds 

;;:~ 111-'i::ruci tLfTl"'4.FOa.n~ 

Wmi:Code S08 
Dcfiailiim 

Improve iIIl oKisling intu~ectiGn by partial 
(of ~ompld:c rdoca!icn [)fthc load1\lay(~); 

Rc;du~ti\ln 

Fatter 

• 

Worn COile 5&9 
DdlAilioll Reduction 

Fle~r 

hoLdl t.l.i!n~ .m:!illrr-a'C.:m:ml maikmgll . 
ti} c01Itrtll or pwlti1:1t vehicubr 
movemenls, Ask:etch (If lhcp-oj)med 
dli!fln::liziIJ'iilnslm~[,l h, )f{lvid"d, 

Ret1{~d C~\l!i~!lrm~aS\lr~ 

All r3ui 
--

25H. 
221'!,.i' 401'1, J. 

40m, 24N'/. 13w,,'1 29wA··, 41'11A" 
S2R, 

27R. 

36ft 

:i!8fL 

271'lV 

Work COO(!SJO 
Oetiniti.oll Rl!ductioo 

Fl"lOr 
Pro"i!ettrnaro~"J~ ~t~n i:lt,,~il',ln 40 
\I'lloCt'( Milt ¢xis(od px:"iilrni y: 

Related C:lunbrmellSlU':!S 
- .. 

All I faul 
'10CA 

1-19 

Preventable ~cid~n: 

PteVeilttble Ae.:iideril 

._._- .-

nctcmliric:l hy di.iBT"am 

[nj~ 

30n. 
22a 1< 

65"",".2Sw .. ~ 
7la 
Z3fl, 
41fL 

PrCil1:IlU bie A.eiden! 

Utu:rseclion 

[njury 

Best Maleh Iteduct.ln 
Fact!J[li 

31 WA kill 

29w" .... IO. 

Zl"',,· ... " 

FD:) 

~1w,l .. , 
29w",mu. 

38wA"'" 

gestll.btth Reducton 

F~';tolll 

Fat.1l/lnjury PDO 
2~ 

22ft 
], 

43ft. 

291'1. 
.. -

lOn. 

21Ft. 

BestMalct Reduc.{on 
f*etoss. 

FaLlllllnjllt'f I POO 
I 



--
Description 

Add Acceleratjon/Dccdeflltion Lanes 

Add Accel~atiOlll'Deceletetion Lanes 

Provide Acceler.ationL.anes 
Provide Deceleration Lanes 
acceleratlonldecleration lane 

Description 

Entrance Ramp Modification 

Rounp Modification 
Modify -entrance ramp 

Description 

Exit Ramp Modification 

Rl!IITlp Modification 
Modiryexit ramp 

DelK..'Ti ptiun 

Grade Separalion 

Table S - Roadway Wnlt (Work Codes 501-525) - ContlnYed. 

Work C()de511 
Definition Reduction 

Fal>lor 
Construct .aceeleralion and/or 10 
deceleration lanes whc~e nooo 
existed previously. 

Related Countermeasures 
Ail 

----
Fatal 

lOM'T 
Id 

iOwA!/< -

101.11 ... '9< 

10",-, 10" .... IOKY. WID. lO~lO. 17F\. 

Work Code S.U 

D¢fmiliQn R~uetion 
Factor 

Reconslructcxisfing ramps to 30 
c<;IIUOml with CUlTenl desirable 

standards. 

Related Countcmlf;ru>ures 

.'\11 Falal 

25A1.1 -251")" :)~11 

30c,i, 

W",k~oo D;:titlilion 
t!;}T 

Reconslmct existing ramps to 20 
conform \Vilh tlttT~ll desirabl,; 

standards: 
Related Coufilermeasures 

All Fatal 

25.u.. 25".,.., 2511) 
20c .. 

Work Code 514 
l>Ainition R.:dm:lioQ 

Faetor 

COrullTUCI vertical wparalionof 80 
interseetiJl!! m'l<jwavs. 

Rel;aled~COUnl'¢fi:i~"'''fes 

1-20 

PrevllJltabte Accident 

outside 2: aMes (main) AND rear 
endlsam or ss/sam 

Injury 

23Ft. 

.Preventable Accident 

rear-end/ssm OR all ace. 01'1 

outsidem~in lane. from 1110 
mile before connedi<Hl 10 2110 
mile after -eonnection~ 

Iniurv 

Preventabl" Accident 

fron lage road or exit ramp AND 
QtTrolldway 

Injury 

Prwentabl~ Accident 

aU 

hlJU0 

~ -

Best MalchRedlicton 
Factors 

Fatal/Injun' 1'00 

5fiw ,",9{-,0; 50w,,'lf 
4(JWA~;U 40"'A 

lit 

Best Matoh Redl,lcton 
Factors 

Fataiilnjury PDQ 

Belit Ma~r:h R~duc(on 

Factors 

fataVlnjury PD~ 

Best Matcll R¢ductoo 
Fa!;lor. 

Fatal/Jill"''' PD~ 



Tllble5 - Roadway \'rorl; (W,)rk Codes 501-525) - Continued, 

Wor-kCnde S15 

Description Pel1nitioo ~educti(ln Plll;(Qf Preventable ACcident ~ Match R.edllCion Faltof!i 
Col\SllU\:t Interchange COOS1ruCl "erticalsepartion ofint~rseCling 55 all 

roadwa. ys to inc:ude inter'oOOJ:1ecting ramps 

Related Ccuntenncasures 
.- . 

All f'a1Jl Injury FatallInjury PDO 
oonstructinlerchange ::O.u..~5Ch' 50l!), 55f1.J~ !·OKr 3~~1< 301'1.'< :JOn¥' 

rtcOlUtlllct interchange 40JJ., 40CA. 40ll), 40kV 

Work Code 515 

Iks:riptton I Deflllitioo I Reduction Factor , Preventable Accident I Best Match Reduclm Factors 
Close Cl'OIiIWver IPemulently d~ an existing crossover. I 95 I main lane involved I 

Rd~l(d CC!.ln~mleasur~ 

I All I Fatal I IrljLl1)' I FataLl]nju!), I POO 
close median cpenings l:lO II)' 30 AI.> JO);y. 80FL

JJ I I I I 

\\'ork Corle 51 i .. . ._- .. 

Descrip!ion Definili::lll Reducticr Factor Prevf:lubJe Accident Best Match Reductcn Factorn 
Add Through Lane Provide an ajjitionai tra .. llane. 28 two vehlclesgcing 5ame 

:lir. and orr- dir. going 
itraighl. 

R;:laled Counti.:mlel\SUres 

Ail Fatal Injury Fatal./lnjury PDO 
Add Climbing Lane 14w/" 
Add Lane Withoul Ne\~ -2O"" • ./~ l'Iil 17wA . 
Median L7wA

9j 

Add Pllling lan~ 30WA'II> 

Add Through Lane 28w 
Id 

Jane additi 011 2~.Q'. 2Or--.,' 3~Al 
i . 

23,>2.' 23;./ 27;:i 
lane added WithDU\ median 20m. "1~ltu. 35~rr". : 1~rr'~. 21)~{T! 74,rr''. 3 [m'b, 52Ml 30~'TI;.11,rrlt. 20MT~ 

WorkCod~518 

D&"ription D~fjnitiM ReductioI' Fact<:lr Prmntable Accident Bert Matcn R~ductor. Factors 
Install CoriUnu<1us Tum Pro\'id~! ~\)lIlinuo\;s two-lane left :um lan¢ 40 
Lane where l1one<xh:ed pr(~icusly 

Related COlltllel1l1easures 

All Fatal Injary ra!aL'lnjllry PDO 
Channeiizat:on - 30 ...... ;'lOo. 30~'l'lh. )3,,,. 4')MTH 34MJ'l, 

Cootir.uOIU Lef.-1'um Lane 30w ... '11>, 23wA H 

Ieft·tum lane. t'.~o-",a:, L T 30AI,,30H .J2lI) 
lane 
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Work Cod~ Sl9 -

~.iriptiQ!l DefinitiDll Rcd~ctiOn Pf~vt!ltable Al:cidenl I Sest Mitch RedtlClOn FactorS 
fi·~tor 

Add Left Tum tane Pro·"ide an exc:wive let. lui'll bne ~'h~t" f)(i~.e 2~ 

I'xbtcd prcviDU51y. 1k Jffcc~d intmection 
:aOlJ;o3che. must be specified 

Relaled Coun~eml¢aSUTes 

All Faul InjllJf "F~b!lInjury Foo 
Add 2nd Left TIlI'IlLanc: ifI-thcSam¢ 35ft Z8n 421'1. 
Din:cliQn as E.xistin;fl Left· Twn une .-

Add Left Turn 80w .. fat 2fh.A"J< S_""ttI5 

55,",,,"'6 

Add Left Turn - l' tnurscdioo 7\1n" 80l'Ll
' 9OR, I. gOw,,~' IllJJl'SOw" fl.u. 

60w"t(!6 SOWA 
,;t{;-

Add !All TUn! - '( .inl=etlion Sn.l< S .< F. S 'W ViA 5n!', Hw.:"" -
Add Left Turn With ExiSling Left- :35 "'A 

9It ! 

TIinIPlwc 
Add Left TlIfI\ With N(lurt·Tl:m 15 ....... ~ 

Pi.ase --
AddTW"II Lane am SigmJ 3eCA 

Add Tunu.g Lane 13Oc.. 

Add Left-Turn u<w wf FhysjC3J :O~'(, 6$\014 'J 
Scpat;l.tiCll .. 

TWQ-Way u:ft·Tum L~n .. - four 28>.4'1 4~ 

1 • .lInello nveunes_ 
rWQ-WayLeft.TllmL~nc- Two 32M) ~9...., 

L.mcs 10 nne Lane. 
lruull Left.Tlm Lar.~ .. Pr·:)t~cl<!d :61w~ 9>0 62w~~ 
Lant With CI!ob or RlIisJ::d Bars 
[n..<Ll1l Left-Tllrn lam; \Vitho\;l Sigml 19w4". 25\(A1<o, 19",.< _u ~O"'A'I; 2()w~ 

;>!1,6 

80N"~'" 
~O·"'A""!~ 

wtafJ l.cft·Tum Lane WilMut Si!!n.:It '. -'.;.WO\ 
~~ 

. Painted Line 
1ruta!1 i..di~Tum Lane Wilhout S;@,,<il 19 ......... 1! XO ...... 9tl~ , g(lw"J~:!-1 ,3:s"' ... iIf,1. 

/\.t T·kters;clioB $ 9(1* 
IV .. 79wA'Ift..iJ., • 

79'1I"~> l ~ "'.Ii ""fA 

SW, ""I' 
lruull T\\'o-WiiY left· TumLanc~ 3~w..'l. 2Sw,.,l",J(lw;, 

,. 
!Null TVio-Way Lc:ft· Tum LmesOn 32w~ '<'. 28~~;» 'J,9'11A!jj,3l .... · ... 'Ili 

Two-Lane Hi~hwav 
_ ... _---

:.1~ IAft Turn Ch4n.1elizatlon At 36nl~ 

Signdiz,ed lnt:rn:ctil}n With Left ;Il;n 

?hm 
New Left Turn Chan;u:lizahm At 1~Fl.'" l4;t. 
SigJulize-d lntmectiofl WilMUl Lga 

r~PI, .. ..: . -
Newld't TUI1I ChaMeli~d 19n.. 24n 
rn~mllltio!l. 

Nl1w Signal. Left· T um Lan~ 58wA 
... 61 ... .\ .... I 

PrOl~dIP~iltedL¢ft Tllm Ph.iltlt 

I.;f\-tum lane: • witMuUigllol1 2!.or. 250'.25[1) 
.. 

lefl-tum Ilnc • "ill ~ign.lj 3(·~, :mt:y, JOtl: 

lum 1ar;!)' " willi sigMl 36C'~ j 

lum lar", 2~Ch 6", 11111,u 
, 

-1,..2 3"u ).'" 

lo;ft WIll b!l; • with ~;g!Q1 (rhyJ;il;~l) 3~ 

left tilnl bne -",ith !i;gnal {pDint¢'dl l~hI)· 

lr;fi and rigtl turn lanes witt, signals 2~m 
... 
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Table 5 ~ ROil.dwa)' Work (\Vork Codes 501-525) - Continued. 

Work Code 520 

Description Definition Reduction Preventable Accident 
j 

Best Match Reduclon 
Factor Factors 

Lengthen Left Tum Lane Provide addititoJll111engthto an exisling 40 
exclu~l'e left turn lane. A[ecled intersection 
aWfcacbed must be SD~itjed. 

Related COllntermeasures 

All Fatal IrJury Fatalllnjury PD~ 

Inc~eStorageLane 1" If )ft 

Length Left-Tum Lane 40MT 
10 

.- ----

Work Code 521 
Description Definition Reduction Preventable Accident Best Match Reducton 

Factor Factors 

Add Right Tuff. Lam: Pfovid", an {;;~~llI.:liv; right tum lane where 25 
none existed prelliQusiy. Afiecled imersecticn 

aPlJro<'\'ch~ must be specified. 
Related Countern:easures 

All FAlll lnjury FataU:nju!)' POO 
Add RiS3tTum 61Ft 49Fl 40~,,,1'r,2J 67Ft• 

LOWA
9tlJ 

Add Right--:-urr. Lane 25,rr IJ 

Add Righf-Turr: Larle wI 11 ~:Y 271J.'" 
IlU 

Painted Separation 
Add Right-Turn lane wi ON"r 
Phviical Separation 
f~ft and right tu:-nlanes with 2h, 
signals 

Work Code 522 

Description Definition -Reduction PrevenlaJIe Ac,ident Best Match Reducton 
factor factors 

Lengthen Right Tum Lane Provide additional length to an existing 40 
eJ.:elusjye right tum lane. Affected inrersectjon 
aPlJroui:hes must be sp~cified 

Rclf.ted Countermeasures 
,---

AIl Fatal [nrulY FataLlJnj urv PDO 

Increase Storage Lane I" !~ 
)FI" 

Length Righ·Turn Lane 40\."" 14 
._-- _.-
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TableS - Roadway Work (Work Codes 501-515) - Continued. 

W(Jrk Code 523 
-- -

Otscriplion Definit;on Reduction Preventable Accidenl Best Malch Redacton 
factor Factors 

CoostnJct Pedestrian OverrtInder Construct a pedestrian crossover where 95 oolL wfpedemian 

Pass none tliisted previously. 
Related Countemll!flSureo 

All Fatal lnjufj Faialfln jury PDO 
Construct pedestrian (wer/under 95MT 

14 

pass -
Coostructped~1rain crossover 95(;", 95~'Y' 95.\Lo9SIPo 95w\ 

9tJ 

~~~ ~ 

Work Code 524 
- -

DC$Crlpticn 
- ---, 

Definition Reduc:ion Preventable Accident Best Match R,educton 
FactQr Factors 

fng-e~e Tuming Radh.ll Provide all jl1Cfeased tuming radius ilL an 10 j)assenger crus and lrucks wi 

existing inters~tiQn. trailers or eilier truck. combinatiollS 
A .. "iD col!. wi fixed object. 

Related Countermeasure. 
All Fata! Iniury FataL'liljury PDO 

- --

Increase Cl,Jrb R;ldii 25"'1t 
gr 

2jWA
W 

increase intersection turn radii 15k . l5ro.lQw'4, 15](y Fixed objed: 25
Ft

)' 25FL 
J( 125w/I 

?t 25fLl~. 

15W8.j IOM[8d.lSMI8h.I)Mlg~ l~WA W 

---
Work Cede 52S 

Descriptioo Definition Reduclion Pr~ventable Accident I Best Match RcductM 
Factor Factors 

Convert to One Way fronlage COllvert two-way frontag( roath to ,)lic·way 25 
ROilrh op<:rillion. 

Related C,jun:errneasures 
All Fatal Injury FltAlIInjury ('PO 

Construct a Local Service Road 40w" 
9t 

--._-- --

Construct Frontage Road 40WA 
9. 

cOMruct frontage road 40AL, <JOe", 4lo:n 4o..y,40WA 
9, --

.~--.---
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1 .. DaJl\'l sources for Montana reductlon fs.c\ors 
1 a .. Kentucky Study 
1b - FHWA·1977 
1 c" Eft. of Safety Impr .. 
1d - FHWA Rep0l119sa 
1 e - Callfomia • 1 
1f .. California - 2 
1 g- Montana Studies 
1 h .. Kentucky Study Rae. 

references 

11. -·.Callfomla 
1J-A1abama"··.,...--.,..-,--
1 k - Calif. Minor I.m.pr. 
11 .. Calit. Spct study 
1m.- California ~3 
111- Mic:hlgan 
10 .. Missouri 

~ 1 P - Pennsylvania 
~ 1Q ~ FHWA-1982 

1 r • Mississippi 
2 • for the Montana report,when multlp.Je.sources were used to determine certain reductionJactors, tm· average value was. c.o,mpljted for that 

specific .C8se 
3 .. FlorWa sources 

3s .. NCHRP162 
3,b .. Missouri 
30 .. Washingto.n 
3d ,.Oklahoma 
3e -Kansas 
3f - Texas 
3g-Ar1c:ansas 
3h~· New.Jers.ey 
31", Montana 
3} .. New York 

4 .. Condillons. ror·use~ 2 .. lane highway, ADT 100-10,pOO;Lanes ($-12 feetwlde:: shoulders 0-12 f,eet wide. (From Missouri report). 
5 ~ Missouri refetences 

5.a "J. t¢e.et al., "Measure. the Effectiveness of Highway Safet),ProJects and tD Impf'OVeFQreoastsofAoolae,nt Reductlonin 
. Kansas,"Un!versltyof Kansas. T,ransportatlon Ceot$rtFieQruary 1981. 

5b - J. Baroaresso, at. al., "Selection Process for Local Highw,ay Sarely Projects," Transportation Reseal'ch.R,ecord e47, 



reterences 

TransportatiOn Research :Board" 1 082, pp. 24·29. 
5c -C. Zegeer, at at, ·Safety C,o,st,;Effectivenass of .Incremental Ch,anges inGlipss .. Sect!on Design - Infonnational.Gulde,'t 

Federal Highway AdministraUoll1 Report. No. FHVVNRO-87/094" Oecembert9'87. 
5a ~ T. Creasely. alid K" Agent, "OeVelopment of Accident Reduction :Pa,ctors/' Universily.ofK..enlucky, Report No. UKTRP·~S.6, 

March 1985. 
5e· C. Zegeer and M, cynecki,"selectlon of Cost~Effectiv.e Countenneasul'es for UUlity Pole Accidents· User's Manual," Federal~. 

Highway Administration, Report No, FHWA·IP-s,e·g. IOecember.1 9lBEL 
Sf .. IIAcc\dent Identification &Sul'Veillanoo DoeumentationManual," University ofAlabams. TSMReprot No. 112-8,8. Sept 1988. 
59 .. "Selecting and Maldng Highway safety Impmvements: A. Self-Instructional To>d", Institute ofTtansparta~lon Eng'lneers. TTe 

440,19n. 
5h J. Lovcl.l.l'!nd C, Hauer,r'Th.e-Safety Efft:lct of Conversion.toAU-Way SlOP Control," Transportation Researoh Record 1068, 

Tran.sportatlon Research Soard, HU36, pp. 103-:107. 
Sl-J. Laughland, eta!., Mothods forEvaJuating Highway Safety Improvements .... National c:oop~raUveHlghway RescarohProgram 

RepQrt 182. Transportation R.escarnh Board. 1975~ 
5j - "ACCident R.educUon Factol'$ ~State of Kanas HE,S Project Ev'aluations," Kansas Department of Transporta tiM , au~au of 

naffie Enlgineeting, June 1990. 
5k· B. Benlonand T. Rorabaug'h, "A Study of Clearance Intervals" FllashiingOpera,ticlll, and L'eft:·Tum Phasing as TraffIe Signals," 

Federal Highway Administration, Report NumberFHWA-R!D,:,1S-4B, May 1980. 
51 ~J. Graham <:Hld J. Glennon, "Manual on khmtlfication, AnalysIs and Correction of High AcddentLo<;atlons." Missouri State 

Highway Cornrnissl,on. November 1975; 
5m - J. A. Wattl'ewoI;tti. at. al •• "Accident Reduction Factors for Use in CaJculaUong Benefi'VC,ost .. Florida Manual of IndentificatJon1 

Ana!y~is,and OorrecUQn of High Accident Locations," Unlversifyof Florida, lNovembor1988. 
5n- ·'DeslgningSafer Roads - Practices for Resurfacing. Re$toraUon" and Rehabilitation,"Specl.alRep,ort 2.14, Transportatilon 

Research Board, 1967" pp. 256-264. 
So - I>tAcoidont Reduc:tionFactoll'S,1I New York State Department of Transportation, Traffleand Safety Divisionl January 1985. 
5p - "A Study of Molor Vehicle traffic Accidents at Brlt1ges, on the Colorado State Highway System," Colorado State Departrnent 

of Highways,. Planning .and Research Division. June 1973. 
5q "":'J. McCoy, "Safety Impro,vement Economic.Al)alysis,'!'lpwa·oepanment of TransportaUonj.Memo Reference Number 590. 

December 20, 1985. 
5r - ItEvatuation of Minor Improvements (Parts 1·6l ... Califomla Department of PubUeWor'ks, Oi!vision of Highways, Traffic 

Department, May 1967. 
Ss • r. Tamburri and iR. Sm ith, . "Tho Safety Index: A Melhod of evaluating and Rating Safety .Benefits,"HiQl'lway .Resea.rcb ReCl 

332, Highway R'Osearch Board, 1970, pp. 28~43. . 
5- From New York: report: Insufficient number of locations for factor calculatiun or nostatl'sticailly signitllC".ant Change In 'accident rata. 

If a factor is present the source forthafacior is shown in remarks. 
;6,a -Referto fmprovement Code 2721 
6b· NY'S DOTS PIES 



references 

Be .• Referto I mprov,smlent Codes.605& 702 
Bd • Calif. Tran~p. Ag,ency, Dept. of PUbl.ic Wo,ll'ks, Div. of Highways, EV8.lua1ion of MInor Improvements (Before and after studies 

of projects 11\ CalifomlajtablJlaled staUstics included.) , 
Sa w Traffic Safety Center" MidweslResearch Inst.Manual.on Id.fmtlfication, ,Analysis., and CorrectionofHlgh·Accldent Locatlons'l 

FHWNDOT 1976. (Studies in cooperatIon with Missoun Div. of Highway Safety.) .. . : 
5f - Calif. Dept. of Transp. Accident Rates vs. ShoutderWidth. CAL. TRANS 1977. 'CBetDrs and.aftet'~udi8sofprojects in Calif. witt 

tabulated ~atistfcs IncludedJ Also noted as 2fan,e roadso,nly .. 
69· Tamburri, ThomasN., "AccidentReductipn Factol'Sf(!rH'lg,hw8'ySafetyproJects" State of Calif.iransp.. Agency, Cept of,PubJ 

Works Dlv. of Highways. 196$. (Before and after stlJdieso,fSOO projects in CalifornIa.) 
6h ~FHWAlDOT •. Eva.luationof..~he. Highway"RelatedSafety,Program Standards. 1977 (CompilaUonofsaf9typroJe'ctevaluatl.ons 

repoded' by stales;). ". . ... 
61.See CodEl.262. 
6j ... strate I !Harry . e .... 'IAn Evs.luation of Federal.HIQhw!!l),Safety Program EffectNeoessl"· FHWA1978 (Compilation of :safetyprojec 

evah,laUons rcpod,ed by state$) 
6k .. Dale, C. W., "Cost Effectiveness Of safety Improveme.nt Programs," FHWA/DOT t973.(PrQject $Iudles. tn refShJisted above.: 
61· Open~gra.ded mix most effective. 

7.~ Represent statlst/ca.lly sif}nincant rate reductions from Arlzlona report. 
S. * Michigan references 

8a - Recommended by K. Kunde, P.E" S.P.U., .october, 19$.6. based onlreyiewoffol!lowIng references: 
8b .. ldentification. analysis. correction of high accldentlocatllJins ... Missouri State Highway Commission 
8e.· Highway Safety Design - Unfviersity of WisconSin-Madison 
8d .. Road Commission for Oakland County 
SQ.- UKiRP~8s.:e (March 19.8S) .. University of Kentucky 
Sf.. Estimated Florida AccidenfReducUon Table, 1967 
,Sh". TSM Repo( l112 .. 68. (Sept 1988) .. UniversUyofAlabama 
,al • AccldentR.eductlon.Factors for BenefiVCosl - Universlt'yof Florida 
8J .. DesJgn .Standal'ds for RRRProducts .. Indl,anaD.O.T.(January 1991) 

9 'i Washinglonreferences 
9a .. "Sa:fety 'Improvement 'Program fo.rTol'l Roads," UKi'RP Report 548,JulylS80 (J •. G .. Pigman. KR;Agent, J. 10. :crabtree). 
9b .. "Assessment lof Teehn'iques for C,ost-Effectiveness for Hfghway Accident. ¢ount'ermeaslJre5." Texas Tr<lnspcmaUon Institute; 

Report No. FHWA.RD.79.53, JanusI)' 11979 (McFarland, ef(.ll.). 
9c - "'Interstate Safety Improvement Programl " Division Of Researchl KYiDOT* Repoilt No.517, March 1979 (J!., IG. Pigman. K.. 

Agent, C. V. Zcgccr). 
9d • "The 1981 Annual Report, PennsylvanIa HighwaySafetylmprovementPro,gram/, Pennsylvania Deparlment ofTransp¢)rtation, 

September 1961, 
ge • "Predicting Accl:dent Reduction F,act:ors for Safety Improvements in the State of Kansas," Kansas Unlver:sitY,.Trslns.portation 

center. August 1;981 (Munnall, Lee), 
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9f • "~nfonnaUona( Guide for Highway Safety lmmnvemonts,"U1e Wo.chington TlI'affllc,S,afet~ Cotnmlsslonandi .thePedera,'1 Highway 
Administration, Olympia, Washing:t.O'fl, 1'~78~ 

9'1;1 - "EvaluatIon of HighwRY Safety ',Program,SlandardswittllnthcPurview,ofthE)"FHWA." United StatesOepal1ment of 
Transportailon (USOO:n FHWA. REpod N'Q ... OOT .. FH t1 .. 9'1:29.!,Marc:h., 1977,.(Jo,rgenson) .. 

9.h -"califbrnia Traffic Manuall,,' Cali~t)m~aCepartment of Tra nsporrath:m , 1.978. 
9i .. '*The; 1992 Annual Repo!t em Highway Safety Improvement Programs," USDOTIFHWA,AprllHI92 .• 
9j- "Ha:ndboo,k of High'INay.$afety Design and operaUn!gi ,Practices," Federal Hl'ghway AdmlnlstNl:tion, 1978. 
9k- "Safety Cost'!"Effectiveness of Incremental: Chan,ges lin Cross SecUoln Design· Info'n"naUonaC Guide," F'ederal Highway 

Admlni.stratlon Report No. FHWAlRD~B7/094., December 19S7 (C., Z'a,ge&r~ .'Ot,. at). 
el .. "Manuel on Ident.ification, Arilalys:",~. and Corre'ation ,ot HighAccfdenf. Locations!," Midwest. ResEl'arcll1 Institute, Mi.ssouri· State. 

Hig.hway Cormnisslon for-Federal Hi'OhwsYAdminls1raUoll(FHWA).1 916 .. (~rohlElmiGl&nn,on). 
am- I'IMcthods·for Eval'uatlng Hi,ghway Safety tmproYoments," National~ Coopef,aUveHr,ghWsY.Researohprogram (NCH'RP) Report 

162, Transportatl.on Researc'hBo.ard, 1975 (laughland. et.al.) • 
. 90.- "CDst and SafetY.E,tfu!ctlveness of Highway Desig'n Elem.ents,-' NCHRP ,Repalrt NO.1fH, Transportation Research.So,ard. 197~ 

(Jorgenson) .. 
Sp - "Analyslsof Highway ACCidents. Pedestrian BehavilQ·r and Blqdle Programlmp.lementatiDIIi,,· Transpo.rtatron Research 

Record 847. TransportaHon Research !3oam,Wast'1lington., DC •• HIB2: 
9'1 - li'H'ighway S,nfety Improvemeols:An EvalluaUon ofTltle.11 CO.untenneo:su.resinlhe:S:tato'of Te~xas.,'1<! TrafftcAccrdBnt Research 

and Evaluation Program,. Te'xasTmi.nspDl1aUlonlnstjlut~.sept~n1ber.1979 (Spar1<S •.. Flower'S). 
gr- ":ev3.luatlon ofC.Ii!etlafOrS,afety ~mprovement.on the Highwayt' Ro~Jorgensonand AssQclate.s:;.Westat Research AnlEl!ilysts, 

Inc .• US Department of CommerC(l, OctOber 1965.' . ". 
9s."·.· "Se.cction ,of Cost-EffecUI/D' Countermeasures for Utility Polo Accidents .. Users Manual/'Fed.eral Highway Ad'mi,nistraUon, 

Report N,o.FHWA/C,NTE-87;01. January 1967 (C. Zeg.eer and M. Cyneck.~). 
9t ,., uS,elcct,lngandMaking Highway Safoty Imp,rovemonts: A Salf .. lnstn~dion.a'Te.x:t."" InsUtute of TranspDrtatlon Engfneers".nC44C 

1911, 
Ou-"The Safety erracts (lJ conversron to AU.'WEI.y St,op,controJo" TransppltaUon Research RecQrd 1!Oa8" TransportaUon Research 

Board .• 1986. pp. 103-107 (J.loveill and E.Hauer).. . 
Bv.- "Ac:crdent Reduction Foctorsf¢fuse inCalwlating BenlefiVC.ost - Florida Ma,nual of IdentincafJon. Ana~l'sls.and .ColTe'ction of 

High ,Acclden,t Localions.flUniversily of Florida. Nov,amber 19.8.8 (J .. A. Wattil6worth, at .aL) 
9w - "AeeidenlIdenUncaUon& SurvemanceDocumentaUonl Manual,· U'niversltyof,A.labsm8. TSM Repo,rt N'o.112:'S8,. Septsmbar, 

1$188. 
9x .. "Optimal Highway Safety Ilmpro,y,ement ~nV'estments byOyn:~mic. PtograrnrrHng," KYdOT Dfvislon of Re:searcih •. :Report 41';; 

November 1E114(J~ G, .. Pfgman, K. R.·Agentl J,G. MoyoG. 'c. V. Zegeer). 
9y • ·Setectiun ProQessJor Locat Hlghwa,ySafiety Projects/' Tnanspqrtatlon ;Rosiearch record' 847. TranSptHtalionRe,searohBo,Qra. 

1982.PP. <4-29(~ .. 8arbareSS()llet. at.) 
9z - "ASludy of Clearancolntervals~ Flashing Operatlon,snct luft-Tum PhaSing as Trttffic Signalst FederalHlghway 

Admlni.stmtlon •. ReportNo. FHWA~RO-7a..46, Mtl>,198D (,B. Benofffand T. Rora'ibaugh) .. 



references, 

gaa,. "EvallisHon of Minor Improvements (Parts 1-6),11 California Department of Publiic Works, Division of Highways. Traffic Oepl 
May 1967', 

9bb • "Accident Reduction Factors~. State of Kanas HES PtQjeet Eva.luat:lons,· KansElsOepartment ofTransportatlon, .. Bureau of 
Tra.ffic Engineering. June 1990. 

9ec .. "Overhead Yellow-Red Flashing Beacons," California Department of TransportaUon, Division o·f TrafflC.EnglineeJ1nQt Report 
No., FHWNCNTEI .. S7/01, January 1987 (J. Hammer. and E.1)'e). 

9dd .. "Oe:slgnlng Safer Roads ~ Practices for Resurfacing, Resto'ratlon, and RehabiUtaUon." SpecIal Report 214. Transportation 
Research 8oard, 1987, pp.25B-2B4. 

gee - "Highway Safety.Ev~luation System/,FHWA Office of Highway Sarety. 1982: 
9ff ," IIAS.tudy(lf MotorVehlcle Traffic Accidents at Bridges on the Colorado State Highway System/I Colorado StateOepisrtment 

'~""'-ofHighwaiYs" Planning and. Research Dlvlsh)n"June~1973. . .- •.. ,,- .. ~ 
9gg - -The P'avement Markin.g Demonstra.tlon Pro'gram - On~State~$ View," .Proce1edlngs ASCE SpecialtyCoMerence. 

Implementing Highway Safety Improvements, pp. 149-164. Mard11980 (R; Hatton) 
9hh· RSafety,Senefits from the Categorical Safety P(ogi"ams/'Transportatlon Engineering. March,1978 (Thomas A. HaU) 

10 .. Conditions for these factol'$ were taken from two-Iane rural. roadway. (Washington) . 
11 .. Reduction factors updated using 1992 Low Cost Accident Count,er Measure Evaluations. (New York) 
12 -The average reduction factor for curve! warning arrow includes reduction fa,dor for warnlnglguide sign. (Montana) 
13 • The average reduction factor 1or4-way stop includies reduction factor fot Josiall at,op siign. (Montana) . 
14- CondiUons for these factors were taken from two-lane urban roadway. (Washington) 
15·,. . Includes larger lenses, more/betterplaced heads, phase adJustment, and general signal upgrades. (New York) 
16 .. CondlUonsiforthe'se factors were taken from multi-lane urban roadway. (Washington) 
17 -.Conditions·forthesefact:ors were taken from mUlti-lane rural roadway. (Washington) 
18 -Conditlonsforthese factors were laken from rural roadway. (VVashington) 
19 .. Reduction factors were given in % 1ft. (Michigan) 
20 -The average reduction factor.for pavement widening. i,ncludes reduction 'fado.fsfor widen pevedshoulderand construction paved 

shoulder (where no shoulder exist). (Montana) 
21 - Conditions for theseract,ors were taken from 2 ,lane roadway. (Washington) 
22 ~ Conditions for these factors, were taken from multi"lane roadway. (Washington). 
23 - Conditions for these factors were. taken from rural & urban. multilane roadway, (Washington) 

NOTE: Negative factors represent increases in these types ofaccldents. 





Appendix J 





Intersection and Traffic Control RES Service Lives 

Project Projected Service Life (Years) 

Construct Turning Lanes (includes two-way continuous tum lanes) 10 

Provide Traffic Channelizations 10 

Improve Sight Distance 10 

Install Traffic Signs 6 

Install Pavements Markings 3 

Install Delineators 3 

Install Illumination 15 

Upgrade or Install Traffic Signals 10 

Install Flashing Beacons 10 

Structures RES ServIce LIves 

Project Projected Service Life (Years) 

Widen or Modify Bridge for Safety 20 

Replace Bridge for Safety 30 

Construct New Bridge for Safety 30 

Replace or Improve Minor Structure for Safety 20 

Upgrade Bridge Rail 10 

Construct Overpass or Interchange 30 

Roadway and Roadside RES Service Lives 

Project Projected Service Life (Years) 

Widen Traveled - Way (no lanes added) 20 

Add Lane (s) to Traveled - Way 20 

Construct Median for Traffic Separation 20 

Widen or Improve Shoulder 20 

Realign Roadway (except at railroads) 10 

Overlay for Skid Treatment 10 

Groove Pavement for Skid Treatment 10 

Install Breakaway Sign Supports 10 

Install Guardrail End Treatments 10 

Upgrade Guardrails 10 

Upgrade Median Barrier 15 

Install New Median Barrier 15 

Install Impact Attenuators 10 

Flatten or Regrade SideSlopes 20 

Install Bridge Approach Guardrail Transitions 10 

Remove Obstacles 20 

Safety Treat Drainage Structures 20 

Note: The projected serVIce lIves for variOUS HES projects puvided III thIS appendIX were adapted from the FHWA "1993 Annual 

Report on Highway Safety Improvement Programs." 
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