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INTRODUCTION 

The purpose of this report is to outline the results of 

the work accomplished during the first year of a proposed three­

year study entitled Rail-Highway Grade Crossing Safety 

Evaluation a 

The study is under the joint sponsorship of both the 

Texas Highway Department and the Uo S0 Bureau of Public Roadso 

Although not financial contributors to the study, the railroad 

companies of Texas have contributed much time and effort to the 

initial development of an inventory of public rail-highway grade 

crossings within the stateo 

The format of this report will follow that of the Detailed 

Work Plan for the period February li 1967 through August 3lv 

1967o This plan was submitted to the Texas Highway Department 

on February 15, 1967o 

OBJECTIVES OF THE STUDY 

The purpose of this study is to provide the basic infor­

mation necessary for the improvement of safety conditions at 

public rail-highway grade crossings in Texaso 

The primary objectives of this study are: 

lo To compile a history of and analyze the nature and extent 

of accidents at Texas r~il~highway grade crossings over 

the past few yearso 

2o To determine the type of protection that would provide accep­

table efficiency under the conditions encq:untered on the 

various classifications of grade cross~ngso 



3o To determine the over-all cost of providing the recommended 

levels of protection at rail-highway grade crossings that 

are found to be ineffectively protectedo 

PLAN OF RESEARCH 

To achieve the objectives stated above, the following plan 

of work will be followed: 

lo A complete inventory of all rail-highway grade crossings 

withing the State of Texas will be accomplished" 

2o A diagnostic team consisting of the study supervisor 9 a 

highway traffic research engineer, and a representative 

from the Texas Highway Department, the Uo So Bureau of 

Public Roads, and the railroad industry will be employed 

to determine the factors that should be included in the 

analysis of causes of accidents at rail-highway grade 

crossings a 

3o Based upon the inventory of grade crossingsg and recommen­

dations from the diagnostic team, all grade crossings will 

be classified and a stratified random sample will be drawn 

from each of the designated strata for further analysiso 

4o Historical accident records for a period of not less than 

ten (10) years for all sampled crossings will be assembledo 

So Supporting data relating to the volume of automobile and 

train traffic at the crossing, roadway surface conditionsfl 

weather conditions~ angle of approach to the crossing? the 

grade at the crossingf obstructions to view on or near the 
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crossing, and other physical characteristics of the 

sampled crossings will be assembled~ 

6~ Methodology and procedures for the development of a pre­

dictive model for the assignment of a hazard rating, for 

various classes of rail-highway grade crossings, will be 

establishedo 

7o A determination of cost incurred in the installation and 

maintenance of various types and classes of protective 

devices will be accomplishedo 

8o An evaluation of the effectiveness of the current design 

in use of protective equipment will be made, and if 

practical~ new protective devices will be installed and 

evaluated .. 

9o With the aid of the diagnostic team to observe conditions 

at these selected sites and the use of moving and still 

photographic equipment, a thorough analysis of selected 

grade crossings will be accomplishedo 

lOo Recommendations for the improvement of safety conditions 

at various classes and types of rail-highway grade cross­

ings will be developedo 

Due to the time required to accomplish the work plan outlined 

above, it is suggested that a three-year period be established 

for the completion of this projecto 

FIRST-YEAR OBJECTIVES 

Based upon the plan of research set forth in the original 

project proposal, the following list of activities were scheduled 
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for the fiscal year 1966-1967: 

Activity I - Inventory of Rail-Highway Grade Crossings 

A complete inventory of all public rail-highway grade 

crossings within the State of Texas was to be accomplished() 

Activity II - A Review of Data on File with the Texas Highway 

Department 

A physical feature data form for the recovery of infor­

mation relative to highway features of the grade crossings 

was to be designedo Highway Department Planning and Survey 

maps providing section, control and milepost information 

along with traffic count maps covering the entire state 

were to be assembleda 

Activity III - Accident Record Retrieval 

Accident records for all accidents at Texas Highway 

System grade crossings for the years 1962-1966 were to 

be assembled"' Accident data for this same period were 

to be developed from the files of the Texas Railroad 

Commission to provide data relative to all accidents 

where they occurred at city stree·t/state highway rail:road 

intersections a 

Activity IV - Diagnostic Team Assignments 

Personnel of the Texas Highway Department, Texas 

railroad companies(/ Citiesf Railroad Commission, Department 

of Public Safety, and traffic engineers from the TTI research 

staff were to be consulted and asked to serve as members of 

the diagnostic team~ 
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Activity V - Sample Design and Selection 

Statistical design and implementation of sampling pro­

cedures related to rural highway Department Administered 

Crossings was to be accomplished during the periodo 

Activity VI - Physical Feature Data Retrieval (Field Work) 

Sample crossings selected under the objectives of 

Activity V were to be visited by the research team during 

this phase of the studyo 

Activity VII - Design of Analytical Procedures 

Analytical procedures for the recovery of physical 

feature data were to be made available to the project 

advisor as well as members of the diagnostic team prior 

to the completion of field worko 

Activity VIII - Analysis 

Methodology and procedures for the deve~opment of the 

predictive model for the assignment of a hazard rating, 

for various classes and types of rail-highway grade 

crossings, was to be the principal objective of this 

activity a 

FIRST-YEAR RESEARCH ACCOMPLISHMENTS 

Work on this project did not get underway until October 1, 

19660 Therefore, activities scheduled for the 1966~67 fiscal 

year were adjusted to reflect an eleven~month rather than 

twelve-month periode Even with the adjustment in scheduling, 

work on the project has been programmed and accomplished under 
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the eight major activities suggested in the original project 

statement and outlined in the research agreemento 

Activity I - Inventory of Rail-Highway Grade Crossings 

In order to provide the basic data for an inventory of all 

public rail-highway grade crossings within'. the state of Texas 9 

the Texas Railroad Association was approached with a request 

for participation in this phase of the studyo In late 1966 a 

meeting of the Associationgs grade crossing committee and 

Transportation Institute staff was held in Dallas, Texaso At 

this meeting the railroad companies agreed to conduct the inventory 

of grade crossingso Also during the meeting the design of the 

inventory data card ll procedures for conduct,ing the inventory r; 

and railroad contact representatives were agreed upono 

The next step in this phase of the study was to review the 

design of the inventory data card and procedures for conducting 

the inventory with members of the Texas Highway Department Project 

Advisory Committee~ As a result of this review some minor changes 

were made in the basic. format of the inventory card and additional 

items pertaining to the type of material between the tracks 

were added., 

Prior to having the inventory cards printedff instructions 

for completing each item on the inventory card were preparedo 

Also the format of the card was arranged so as to allow quick 

and accurate recovery of the data during keypunch operationso 

Figure 1 is a facsimile of the 5 x 7 card that was printed 

and made available to 27 railroad companies operating within the 
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state of Texaso The number of crossings to be inventoried by 

these companies ranged from 5, for a small East Texas line~ 

to over 3300 for a Class I carrier with trackage in more than 

50 Texas countieso 

Texas Rail-Highway Grade Crossings 

Figure 1 illustrates the type of information that was 

collected for completing the inventoryo It is noted that all 

of the information could be obtained by an employee of the 

railroad either from company records or during a short visit 

to each of the crossingso 

Although tables have been constructed for each of the 

items included on the inventory card for the purpose of this 

report, only selected tables are presented in this reporto 

The crossings were first classified according to administrative 

responsibility, e~g~, state, county and cityo The state 

crossings reported in these tables include only those locations 

outside urban areaso Therefore, the city crossings classification 

includes both state and city administered crossingso 

Tentative findings indicate that there are 13,556 public 

rail-highway crossings in the State of Texaso Of these, 1,834 

(13o5%) are located on the state highway system in rural 

areas, 6,472 (47o7%) are on the state highway system and city 

streets in urban areas and 5,250 (38o7%) are on county roadso 

Crossing Classified by Type of Protection 

Table 1 shows the distribution of crossings by type of 
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TEXAS RAIL-HIGHWAY GRADE CROSSING INVENTORY (1) DATE. _______ _ 

(2) NAME OF RAILROAD _________ _ (3) SUBDIVISION_~----­
(Or Branch) 

(4) MILEPOST. _ __,-=----------:---
Miles Tenths 

(5) COUNTY ___________ _ (6) CITY _____________ _ 
(7) NEAREST CITY ___ ~-.-::-------

Miles 

(8) HIGHWAY NUMBER OR STREET NAME ____________ (9) NUMBER OF HIGHWAY TRAFFIC LANES ___________ _ 

(10) TYPE OF HIGHWAY SURFACE (11) TYPE MATERIAL BETWEEN TRACKS 

c=J Concrete c:::J Brick c:::J Wood c=J Steel Rails 

c=J Black Top c:::J Dirt c=J Asphalt c:::J Other 

c:::J Gravel c:::J Unknown 

(12) NUMBER OF TRACKS (13) TYPE & NUMBER OF PROTECTIVE DEVICES 

Main Tracks 
~ 

__ Spur 
No 

__ Lead Track 
No 

__ Siding 
No 

__ Wye 
No 

~(Other) 

__ Cross bucks 
No 

Crossbucks 
~ (Reflec torized) 

__ Stop Sign 
No 

Flashing Lights 
~ 

___ Bells 
No 

__ Wigwags 
No 

Watchman 
~ 

__ Automatic Gates 
No 

__ Illumination 
No 

(14) NUMBER OF TRAINS DAILY 
Advanced Highway Flashing Warning Signal 
~ (Not Located on Railroad Right of Way) 

(15) SPEED OF TRAIN AT CROSSING 

See Reverse Side for Instructions for Completing this Form 

GENERAL INSTRUCTIONS 

I. This card is to be completed for each public crossing. A public crossing is defined as a crossing where the city, 

county, or state maintains the roadway that intersects the railroad. 

II. A rail-highway intersection will be defined as a grade crossing where one or more tracks intersect a public road-

way and is protected by at least one protective device installation. Where tracks are separated by ~ than 100 

feet, each intersection will be defined as a grade crossing regardless of the location of the protective device. 

INSTRUCTIONS ~ COMPLETING ~ SIDE 

1. Month and year card is completed. 

2. Abreviated name of railroad will be sufficient. 

3. Full name of subdivision or branch. 

4. Give milepost nearest to crossing plus distance to crossing in tenths of mile, 

5. Name of county in which crossing is located. 

6. Name of city, or nearest city, if crossing is located in a rural or suburban area. 

7. Approximate distance to nearest city if crossing is located in a rural or suburban area. 

8. Highway number or name of street. Give both if crossing is located on highway within a city. 

9. Total number of highway traffic lanes at the crossing. 

10. Check in the appropriate space for highway surface approaching the crossing. 

11. Check in the appropriate space for type of material between tracks. 

12. Indicate total number of tracks in appropriate box for the categories listed. 

13. Indicate total number of installations on~~ of the crossing in appropriate box for the categories listed. 

14. Average number of trains passing through crossing during any 24 hour period. 

15. Posted speed limit for trains at or approaching the crossing. 

FIGURE 1 



protective deviceo From this table, it can be seen that cross­

bucks and reflectorized crossbucks, account for approximately 

three out of four of all crossing protection devices in the 

stateo While 95 percent of county road crossings are protected 

by crossbucks, only 58 percent of the rural ~tate highway cross­

ings are protected by this ·device0, 

Over 2,000 crossings are protected by flashing lights with 

approximately 60 percent of these crossings located in urban 

areas. 

Although automatic gates require significant investments 

on the part of both public and railroad interest, tentative 

findings indicate that there are 131 sets of this type of 

protective device installed at grade crossings in Texaso Some 

cities and counties are experimenting with the installation of 

the regular highway intersection stop signs at the grade cross­

ing~ Although only 18 crossings in the state are protected by 

the stop sign,the popularity of this device with small cities 

and the railroads seems to be increasing quite rapidlyo 

The lack of illumination and activated advanced warning 

signs can be readily ascertained from Table la Although 

discrepancies in the inventory may later reveal that more than 

a single crossing is protected by advanced activated warning 

signs, the number is not expected to exceed more than ten" 

The fact that.the total inventory of public crossings is 

almost equally divided between rural and urban crossings indica­

ted the need for an exhaustive review of rail-highway grade 
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crossing accidents to determine whether the problem involves 

predominantly rural crossings, urban crossings or both and is a 

rural-urban problema 

Type of Highway Surface at the Grade Crossing Approach 

Since the ability to stop an automobile on various 

surfaces with different coefficients of friction is a significant 

factor in determining the degree of hazard at the crossing 8 

emphasis has been placed upon highway and street surface types 

throughout the development of the methodologyo 

Table 2 classifies the crossings by type of highway or 

street surface on the approach to the grade crossingo It may 

be seen from this table that one-half of all crossings have a 

blacktop surface at the approach, howeverw the proportion of 

blacktop surfaced approaches in the rural state highway class 

represents almost 86 percent of the crossingso Some 60 percent 

of the county road crossings have gravel and dirt approachesa 

Train Speed at Crossing 

The speed of trains at the grade crossing is a significant 

factor in determining the activation period of protective devices 

equipped with electronic operated warning featuresc In fact, 

a Federal regulation requires that the activated device provide 

a warning signal at least 20 seconds prior to the arrival of the 

fastest train approaching the crossingo 
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TABLE 1 

INVENTORY OF TEXAS RAIL-HIGHWAY GRADE CROSSINGS 
BY TYPE OF PROTECTIVE DEVICE AND ADMINISTRATIVE RESPONSIBILITY 

ADMINISTRATIVE RESPONSIBILITY 
State Highway Highway & City St, County TOTAL 

(Rural) (Urban) (Rural) 
Protective Devices 

No .. % of Total No .. % of Total No, % of Total NO a % of Total 

Crossbuck 358 19o5 3451 53o3 3701 70o5 7510 55-o 4 
Cross buck (Reflec-

torized) 713 38o9 1112 17,2 1290 24o6 3115 23o0 
Highway Stop Sign - - 15 Oo2 3 Ool 18 0.,1 
Flashing Lights 698 38ol 1240 19o2 139 2o6 2077 15o3 

1-' Bells only 6· Oo3 26 0 0.4 _g Oc2 41 Oa3 1-' 
Wigwags 25 1 .. 4 118 1 .. 8 18 0,3 161 1 .. 2 

Flagman - - 6 0 .. 1 - - 6 
Automatic Gates 12 Oe7 115 1"8 4 Ocl 131 loO 
Illumination - - 35 Oo5 1 - 36 Oo3 
Advanced Activa-

ted Warning 1 0,1 - - - - 1 
Other - - 2 - - - 2 
Unprotected 21 lel 352 5o4 85 lo6 458 3o4 

TOTAL 18"34 locr" 0 6472 lOOoO 5250 lOOoO 13T5_6_ roooo 



In an effort to determine the extent to which the vehicle 

operator's view of the railroad approach to the crossing is ob­

structed, train speed becomes a determining factor in the calcu­

lationso The significance of this factor to the current study 

will be discussed in a later section of this report describing 

the methodology and procedure for computing sight clearanceo 

Data from the inventory reveal that there is considerable 

difference in train speeds when comparing rural and urban 

crossingso For example, from Table 3 it may be seen that approxi­

mately 45 percent of all urban crossings have train speeds of 

less than 20 mpho On the other hand, only 25 percent of the 

rural state highway crossings and slightly more than 10 percent 

of the county road crossings are in this classificationo While 

almost 30 percent of the county road crossings had train 

speeds in excess of 50 mph, approximately 20 percent of the 

rural state highway crossings and only 12 percent of the urban 

crossings are included in this categoryo It is also noted 

that although the highest incidence of crossingsff according to 

t:J;ain speed categories, occurs at 31-40 mph for both ru.ral 

state highway and county road crossings the largest percentage 

of urban crossings occurs in the speed category of 10-20 mpho 

Number of Trains per Day at Crossings 

Train frequency and average daily vehicular traffic count 

information provide data necessary for the computation of a 

"probability of conflict" factor for each of the crossings 
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Surface Type 

1---.J 
w 

Not Indicated 
Concrete 
Blacktop 
Brick 

Gravel 
Dirt 
Unknown 

TOTAL 

TABLE 2 

INVENTORY OF TEXAS RAIL-HIGHWAY 
BY HIGHWAY AND STREET SURFACE TYPE 

ADMINISTRATIVE RESPONSIBILITY 
State Highway Highway & City Sta County 

(Rural) (Urban) (Rural) 

No'.,· % of Total No .. % of Total No .. % of Total 

61 3o3 213 3o3 212 4.,0 
107 5 .. 8 591 9.,1 21 Oo4 

1575 85.,9 4020 62o1 1207 23 .. 0 
4 0.(> 2 184 2,8 282 5o4 

11 0 .. 6 968 15o0 1672 31 .. 8 
8 0.,4 405 6o3 1462 27 .. 8 

68 3.,7 91 1,4 394 7oS 

1834 100"0 6472 lOOoO 5250 roo-:-o 

TOTAL 

No, % of Total 

486 3,6 
719 5 .. 3 

6802~ 50,2 
470 3 .. 5 

2651 19o6 
1875 13o8 

553 40)1 

13-s-56 100o0 



included in the inventoryo A later section of this report will 

describe methodology and procedures for computing the Proba­

bility of Conflict factoro The purpose of this section of the 

report is to provide a summary of the train frequency data 

derived from the inventory of all crossingso 

The basic inventory records reveal that of the more than 

13,500 crossings, 1,680 (12o4%) have a reported train frequency 

of only one train per dayo Also, Table 4 shows that approximately 

34 percent of all crossings have a train frequency of less than 

three trains per dayo The difference between the operating 

characteristics of rural and urban crossings is indicated by 

the fact that approximately 80 percent of the rural highway 

crossings and 78 percent of the county road crossings have less 

than 9 trains per day while only 71 percent of the urban crossings 

are in this train frequency categoryo This relationship may 

be partially explained by the fact that most railroad switching 

yards are located within urban areaso 

Urban Rail-Highway Grade Crossings 

The number of rail-highway grade crossings located in Texas 

urban areas represent approximately 48 percent of all crossingso 

Table 5 provides a list of the twenty Texas cities having the 

largest number of crossingso Although 544 urban areas are 

included in the inventory of grade crossingsf these twenty cities 

(listed in Table 5) account for approximately 43 percent of all 

urban crossings and about 20 percent of the total inventory of 

Texas rail-highway grade crossingso 
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Train Speed 
( in mph ) 

J---1 Not Indicated Ul 

Less than 10 
10 - 20 
21 - 30 
31 - 40 

41 - 50 
51 - 60 
61 - 70 
Over 70 

TOTAL 

TABLE 3 

INVENTORY OF TEXAS RAIL-HIGHWAY 
BY SPEED OF TRAIN AT THE CROSSINGS 

ADMINISTRATIVE- "RESPONSTBTLITY 
State Highway Highway & City Sto County 

(Rural) (Urban) (Rural) 

-No., % of Total No .. - % of Total -No .. %· o·f Total 

75 4.,1 375 5.,8 64 1~2 

214 llo6 1195 18 .. 4 175 3o3 
252 13.7 1710 26 ... 3 370 7o0 
283 15,5 990 15 .. 3 843 16.,1 
3.91 21"4 733 11.3 1283 24 .. 5 

270 14~7 683 10 .. 6 944 18.,0 
143 7.,8 376 5o8 638 12ol 
102 5 .. 6 182 2o9 414 7.,9 
104 5 .. 6 228 3 .. 6 519 9o9 

1834 100o0 6472 100o0 5250 lOOoO 

TOTAL 

No, % of Total 

514 3o8 
1584 11.,6 
2332 17o2 
2116 25e5 
2407 17o8 

1897 14,0 
1157 8 .. 6 

698 5 .. 2 
851 6o3 

13556 11ro-.. -o 



TABLE 4 

INVENTORY OF TEXAS RAIL-HIGHWAY 
BY NUMBER OF TRAINS PER DAY AT THE CROSSINGS 

ADMINISTRATTVE RESPONSIBILITY 
State Highway Highway & City Sto County TOTAL 

(Rural) (Urban) (Rural) 
Trains per Day 

NOo % of Total NOo % of Total NOo % of Total NOo % of Total 

Not Indicated 112 6,1 555 8o6 176 3c4 843 6o2 
1 - 2 766 4lo6 1908 29o4 1989 37c8 4663 34o5 
3 - 4 314 17c1 1248 19c2 856 16o3 2418 l?o8 

j-1 5 - 6 223 12ol 901 13o7 724 13o8 1848 13o7 
0'\ 

7 - 8 148 8"1 580 9o0 503 9r6 1231 9al 
9 - 10 86 4o7 350 5o4 296 5-o7 732 5o4 

11 - 12 68 3o7 232 3o5 246 4o7 546 4ol 
13 - 14 39 2~I 116 2o6 135 2c6 290 2ol 
15 - 16 20 1cl 170 2c6 97 lo8 287 2o1 
17 - 18 21 1.,1 100 1.,6 74 1o4 195 loS 
19 - 20 11 Oo6 126 1.,8 59 1ol 196 lc4 
Over 20 26 1,7 186 2o6 95 lo8 307 2o1 

TOTAL 1834 lOOoO 6472 100o0 .5250 10Cf:O 13556 lOO_o_O 



An examination of the map of Texas Railroads (Figure 2) 

indicates that those urban areas representing major railroad 

junctions have a greater incidence of grade crossings irregard-

less of the geographic size br population of the urban areaso 

It may be tentatively concluded that in some instances smaller and 

less financially able cities may have a greater need for additional 

grade crossing protection than larger more financially able citieso 

Counties Having a Large Number of Rail-Highway Grade Crossings 

Grade crossing inventory records indicate that some 233 of 

the 254 Texas counties have at least one public rail-highway crossingo 

The number of crossings in each county ranges from a single crossing 

reported in Crane County to more than one thousand in Harris County. 

Approximately 40 percent of all Texas grade crossings are 

located in just 20 countieso Table 6 provides a list of these twenty 

counties arranged by the number of crossings located in each countya 

A close look at Figure 2 points out the fact that major railroad 

junction points are probably the most significant factor contribu-

ting to the number of grade crossings located in a countyo 

A comparison of the list of counties in Table 6 with financial 

data relative to the operation of these counties indicates that 

several counties having a relatively larger number of grade crossings 

may be hard pressed to provide adequate funds for the protection 

of all crossings under their administrative responsibilityo 

Activity II - A Review of Data on File with The 
Texas Highway Department 

The preparation of physical feature data to be included in 

the analysis of study crossings required the design of a highway 
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TABLE 5 

TWENTY TEXAS CITIES HAVING THE LARGEST NUMBER 
OF RAIL-HIGHWAY GRADE CROSSINGS 

CITY 

Houston 
Dallas 
San Antonio 
Fort Worth 
Lubbock 

Waco 
Beaumont 
Amarillo 
Laredo 
Corpus Christi 

Austin 
Victoria 
Sherman 
Brownsville 
Harlingen 

Plain View 
Corsicana 
Tyler 
McAllen 
San Angelo 

TOTAL 

18 

NUMBER OF 
PUBLIC CROSSINGS 

788 
277 
217 
192 
152 

124 
110 
102 

95 
91 

90 
79 
71 
70 
65 

62 
58 
55 
52 
49 

2799 
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oriented grade crossing formo In considering the format that this 

form should take, personnel of the Texas Highway Department Planning 

and Survey Division made available to the project staff an obsolete 

form that was once used by the Texas Highway Department in rail-

highway record maintenanc~o Figure 3 is the original form that was 

used in the pre-test phase of the field worko The principal use of 

this form was to sketch the location of the railroad, highway 

warning devices, sight obstructiony additional street networks, etco 

The form was supplemented by a data sheet which provided specific 

information relative to the operating characteristics of the 

0 1 cross1nge 

The field pre-test of this form and the supplemental data 

sheet revealed that a revision of the highway inventory form should 

be madeo It was also determined that the revised form would include 

those physical features which had been identified by the diagnostic 

team as .factors which may contribute to hazardous conditions at the 

crossingso A copy of the revised form that was developed for use 

in collecting field data is included in Appendix B of this reporto 

Other data obtained from the Texas Highway Department during 

this phase of the study include: 

1) Engineering construction and design mapso 

2) Rail-highway grade crossing protective device installation 
recordso 

3) Control and Section number identification of the Texas 
Highway SystemQ 

1 A reproduction of the data sheet is shown in Appendix a, page 64o 
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TABLE 6 

TWENTY TEXAS COUNTIES HAVING THE LARGEST NUMBER 
OF RAIL-HIGHWAY GRADE CROSSINGS 

CITY NUMBER OF 
PUBLIC CROSSINGS 

Harris 1017 
Dallas 485 
Cameron 334 
Tarrant .331 
Hidalgo 300 

Bexar 263 
Lubbock 263 
Jefferson 260 
McLennan 260 
Grayson 222 

Elli.s 170 
Hunt 167 
Victoria 163 
Nueces 162 
Hale 157 

Collin 152 
Navarro 136 
Potter 141 
Cherokee 135 
Smith 128 

TOTAL 5246 

22 



Activity III - Accident Record Retrieval 

The assembly of records for all rail-highway grade crossing 

accidents occurring on the Texas Highway System during the period 

1962-1966 was the single objective of this activityo The Texas 

Railroad Commiss~on provided duplicate copies of the ICC monthly 

report of grade crossing accidents filed by the Railroads of Texas 

during the period 1965-19660 Individual Railroad companies furnished 

records of all rail-highway accidents occurring during the period 

1962-1966 regardless of ICC reporting requirementso The Texas 

Highway Department made available a magnetic data tape and listing 

of all rail-highway accidents occurring in rural areas and small 

towns during the period 1962-19660 

Table 7 is a summary of grade crossing accidents reported to 

the Texas Railroad Commission by individual railroad companies during 

the period 1962-19660 These data include accidents involving auto­

mobile and trains occurring at State Highway, City street and County 

road crossingso During this period lf563 accidents were reportedo 

These accidents resulted in the death of 557 individuals and injury 

to an additional 1,685 personso From these data it may be established 

that 2,242 auto passengers were involved with ICC reportable rail­

highway accidents during the study periodo 

By comparing Texas train-auto accidents with total vehicular 

accidents for the period 1962-1966, it is to be noted that less than 

four percent of all vehicular fatalities and two percent of all 

vehicular injuries occurred in collisions involving automobiles and 

trainso During the same period total vehicular injuries outnumbered 
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total vehicular fatalities by approximately 60 to lg however Table 7 

indicates that injuries resulting from auto-train accidents outnumbered 

fatalities by less than 3 to lo A comparison of these ratios 

indicates a much higher average severity of rail-highway grade 

crossing accidents than for all other vehicular accidentso 

It should be pointed out that the data reported in Table 7 do 

not include accidents at grade crossings which do not involve 

trainsp eogo, automobiles colliding with fixed objects at the crossing 

or rear-end collision of automobileso In addition 5 accidents that 

involve less than $750 property damage to railroad equipment and do 

not result in injury are not required to be reported by the railroadso 

The increasing occurrence of rail-highway grade crossing accidents 

is evident from the annual reports published by the Texas Railroad 

Commissiono Again referring to Table 7f it is noted that a summary 

of these reports sugges~that during the period 1962-1966 rail-

highway accidents, fatalities and persons injured have shown substantial 

increaseso 

Accidents at Rural Rail-Highway Grade Crossings 

Recognizing the complications in identifying the more than 1 5 500 

grade crossing accidents occurring in the State of Texas during the 

study period 5 this activity was reduced to only those accidents 

occurring at rural Texas Highway Department crossingso The accident 

data available from the Highway Department and Department of Public 

Safety became the primary data source for this activityo Table 8 

provides a summary of these data by type of vehicle involved in the 

accident and type of roadway intersecting the railroado 
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N 
Ul 

NOo 

Number of Acci-
dents 274 

Number of Per-
sons Killed 112 

Number of Per-
sons Injured. 294 

TABLE 7 

RAIL-HIGHWAY GRADE CROSSING ACCIDENTS IN TEXAS 
DURING THE PERIOD 1962 THROUGH 1966a 

YEAR 
1962 1963 1964 1965 

% of % of % of % of 
Total NOo Total No. Total No" Total No., 

17.,56 282 18a04 314 20o09 319 20 0 41 347 

20oll 94 16a88 104 18o67 102 18"31 145 

17o45 319 18o93 313 18o58 362 21.,48 397 

1966 
% of 

Total 

23.,93 

26o03 

23.,56 

aSource: Annual Reports Railroad Statistical Section of the Railroad 
Commission of Texas" 

Total % 

1563 100 

557 100 

1685 100 



According to these data more than one-half of the rural Highway 

Department accidents occurred at Farm-to-Market road grade crossings 

with the Uo Sa and State Highway accounting for approximately an 

equal share of the remaining accidentsa Passenger cars contributed 

to 68 percent of the accidents, single unit trucks 22 percent and 

tractor-trailer trucks 10 percento It is significant to point out 

that the single unit truck grade crossing accident at Farm-to-Market 

road and railroad intersections accounted for approximately one of 

seven of all study period grade crossing accidentso 

Table 9 is a summary of rail-highway accidents by vehicle type 

and type of protection at the grade crossingo Non-actuated pro-

tected crossings accounted for approximately 55 percent of all 

accidents with passenger cars involved in two out of three of these 

accidentso The accident rate is higher at the non-actuated protective 

device crossings for all vehicular types except tractor-trailer truckso 

The fact that these types of vehicles have slightly higher accident 

rates at the activated protective device crossings indicates a need 

for additional study of the characteristics of the crossings at which 

these accidents are occurringo From other data sources it has been 

determined that during the five-year period vehicle registration in 

the state of Texas consists of 79o6% passenger cars, l9o4% single 

unit trucks? and 1% tractor-trailerso Although the traffic 

makeup on intercity highways may not be in these proportions by 

vehicle classes, it appears that, a disproportionate number of rail­

highway accidents involve tractor-trailer truckso 
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tv 
""'-.) 

Farm-to-Market 

State Highway 

Ua S .. Highway 

TOTALS 

TABLE 8 

RAIL-HIGHWAY GRADE CROSSING ACCIDENTS 
BY ROAD AND VEHICLE TYPEa 

VEHICLE TYPE 
---

Passenger Cars Single Unit Tractor-Trailer 
Trucks* Trucks 

NOo % of Total No., % of Total NOo % of Total 

230 56o5 86 65"2 28 46o7 

91 22o4 28 21 .. 2 14 23o3 

86 2lel 18 13o6 18 30o0 

407 100,0 132 100"0 60 100"0 

TOTAL 

NOo % of Total 

344 57o4 

133 22 .. 2 

122 20~4 

599b T0~0-~-0 

aSource: Texas Highway Department and Department of Public·safety Magnetic 
tape listing of 642 auto-train accident reports during the period 
1962-19660 

b43 ~ccidents not identified by road and vehicle type" 

*Single Unit Trucks include pickup and other trucks without trailer combina­
tions~ 



N 
00 

Passenger Cars 

Single Unit Trucks 

Tractor-Trailer 
Trucks 

TOTAL 

TABLE 9 

RAIL-HIGHWAY GRADE CROSSING ACCIDENTS BY 
VEHICLE TYPE AND PROTECTIVE DEVICEa 

PROTECTIVE DEVICE 
Non-Actuated Ac·tua·ted 

Numbe·r % of Total Number %. of Total 

230 37al4 199 32a04 

78 12o56 51 8o21 

31 4o99 32 5ol6 

339 54.,59 282 45o41 

TOTAL 

NuiriEer-- % of-- Tot,al 

429 69"08 

129 20o77 

63 10ol5 

62lb roo-:-o-o 

asource: Texas Highway Department and Department of Public Safety magnetic tape 
listing of 642 auto-train accidents reported during the period 1962-1966o 

b21 accidents were not identified by type of protective device or type of vehicleo 



Accidents by Time of Day 

Table 10 is a summary of rural highway accidents by time of day 

the accident occurred and vehicle type involved in the accidento 

Although passenger car day-time accidents exceeded night-time 

accidents, the percentage difference is quite smallo On the other 

hand, single unit truck day-time accidents accounted for almost 

three of four of the accidents of this vehicle classo In the 

tractor-trailer vehicle class day-time accidents accounted for 

approximately 85 percent of all rail-highway grade crossing 

accidents occurring within this vehicle classa 

Summary 

Based upon these preliminary findings it appears that 642 of 

the 1,563 accidents reported by the railroads to the Railroad 

Commission of Texas during the period 1962-1966 occurred on U~ S~, 

State and FM Highways outside urban areas having a population of more 

than 2,500o Therefore, approximately 60 percent o~ the rail-highway 

grade crossing accidents occur either in large_ urban areas or on 

county roadso 

Further analysis of the data that have been collected during 

the initial phase of the study should provide the following 

information for accident analysis purposeso 

a) Number and type of accidents occurring at Uo S~, State and 
FM rail-highway grade crossingso 

b) Number and type of accidents occurring at u. S®, primary 
and secondary rail-highway grade crossingso 

c) Number and type of accidents occurring at city street 
and county road railroad grade crossingso 
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0 

Vehicle Type 

Passenger Cars 

Single Unit Trucks 

Tractor-Trailer 
Trucks 

TOTAL 

TABLE 10 

RAIL-HIGHWAY GRADE CROSSING ACCIDENTS BY 
VEHICLE TYPE AND TIMEa 

DAY NIGHT 
~umber % of Total Number % of Total 

238 38o08 194 31e04 

94 15o04 35 5n60 

54 8o64 10 lo60 

386 6lo76 239 38 .. 24 

TOTAL 
Number % of TOtal 

432 69ol2 

129 20o64 

64 10c24 

. 625b lOOoOO 

aSource: Texas Highway Department and Department of Public Safety magnetic 
tape listing of 642 auto-train accidents reported during the period 
1962-1966o 

bl7 crossings were not identified by type of vehicle or time of dayo 



d) Vehicle, driver, time of day, train, protection and other 
classification describing accidents occurring at the 
various locations of crossings listed above will be 
available for analysise 
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Activity IV - Diagnostic Team Assignments 

The detailed work plan provided for the assignment of the 

diagnostic team when determined necessary by the project supervisoro 

In the initial phase of the study a research traffic engineer, a 

railroad official, and Texas Highway Department representatives 

served as advisors to the project staffo As the need for technical 

assistance increased the project supervisor sent invitations to 

Federal, state, city and railroad personnel to attend an informa­

tional meeting of all groups having specific interest in this pro­

jecto The meeting was well attended with some 35 participants 

representing these interested groupso At the close of the meeting 

the participants were asked to support the efforts of the study by 

providing the project staff with technical assistance in their 

various areas of expertiseo Thus far the project staff have received 

excellent cooperation from various individua~and groups who have 

agreed to serve as members of the diagnostic teamo 

One example of the use that has been made of the diagnostic 

team approach is related to the identification and selection of 

rail-highway grade crossing physical features that may contri-

bute to hazardous conditions at the crossingo By bringing together 

representatives of the Texas Highway Department! railroads, 

Federal and state agencies, local communities and research engineers 

to review a series of 35mrn slides of some 50 crossings, the project 

staff was able to put together several factors which were considered 

by this group to be significant to the hazardous conditions at grade 

crossingso In field tests these factors were measured and recorded 
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for further analysis as to their statistical significance in the 

development of a hazard index for grade crossing classesm 

In another instance the diagnostic team was used to determine 

the possibility of coordinating city street traffic devices with 

railroad crossing protective devices$ Members of the project staff, 

a research engineer, and a railroad signal engineer visited a grade 

crossing where a railroad signal crew was installing new protec-

tive devices at a city street intersectiono At the location railroad 

officials explained to the diagnostic team the manner in which the 

signal device was controlled6 The diagnostic team then discussed 

possible procedures for coordinating the street traffic control 

device with the grade crossing protective deviceo 

On many other occasions diagnostic team members have been 

contacted on an individual basis by the project staff seeking advice 

and help in obtaining information necessary to meeting the objective 

of the studyo 
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Activity V - Sample Design and Selection 

The development of the predictive model for the assignment of 

a hazard rating, to various classes and types of rail-highway 

grade crossings, requires that definitive information be collected 

and recorded with a high degree of accuracy and completenesso In 

the initial phase of this study an attempt was made to assemble 

secondary information relating to physical features, rail-highway 

traffic operations and accident experience at each crossing included 

in the inventoryo These data were sought from the files of both 

state and local governmental agencieso As this work progressed 

it became apparent that there existed a serious:lack of informa-

tion relating to a complete discription of the physical and operational 

characteristics of the crossingso In addition, it was found that 

little uniformity existed between grade crossing accident reports 

filed by the railroad companies and the Department of Public 

Safety a 

Initially, the Railroad Commission of Texas provided all grade 

crossing accident reports for the period 1962-1966o It was assumed 

that these reports would provide sufficient information to distinguish 

accident crossings from non-accident crossings in order that the 

inventory of crossings could be coded by this classificationo 

These records included accidents occurring at all grade crossings 

whether urban or ruralo Due to specific injury and property damage 

reporting requirements for minor accidents were not included in 

the reportso The major problem encountered in the use of these dat~, 

however, had to do with the inability of the data to provide sufficient 
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information for locating accident crossingso A close examination 

of the form reveals that street and/or highway identification of 

the accident occurrence is not a part of the required reportingo 2 

Even though the nearest railroad station to the accident crossings 

is required this station is generally associated with the railroad 

company 9 s operating procedure rather than a city or town appearing 

on official state mapso 

A review of the ICC form also reveals little or no information 

relating to the driver, vehicle or grade crossing conditions is in-

cludeda 

Since the identification of accident crossing location could 

not be readily ascertained from these reports, an attempt was made 

to correlate these records with those provided by the Texas Highway 

Department and the Department of Public Safetyo Although the DPS 

data provide sufficient data regarding the driveru vehicle and 

circumstances of the accident little or no'-information regarding 

the railroad companyfj train length, train speed and other conditions 

relating to the operation of the train was includedo Appendix A 

includes a facsimile of the report that is used to generate the 

accident data provided by the Texas Highway Department and the 

Department of Public Safetyo 

After several unsuccessful attempts in the use of automatic 

data processing equipment in the correlation of these data sources, 

2 Appendix A includes a facsimile of the railroad reporting forma 
Although this report was formerly under the jurisdiction of the 
Interstate Commerce Commission, the recent organization of the 
Department of Transportation places the responsibility of this -acti­
vity within the Federal Railroad Administration0 
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the task of identifying accident crossings was undertaken by project 

staffo Although this task proved to be time consuming (referring 

to the ICC report, the DPS report and appropriate highwayff railroad 

and city street maps), the identification and location of accident 

crossings was possibleo 

The urban accident reports were more difficult to recover in 

that they are recorded only on microfilm at the Austin office of 

the DPSo It was obvious early in the project that these data 

could not be recovered during the first year of the studyo There~ 

fore, the detailed work plan excluded this activity from the first 

year's activity and suggested that the work be accomplished early 

in the second year of the studyc 

Sample Design 

While the validity of the inventory of grade crossings was 

being reviewed by personnel of the Texas Highway Departmentu 

railroad companies and project staff it was decided that a pilot 

study of Texas Highway Department rural grade crossings would be 

conducteda From this study it would be determined what data were 

necessary to develop hazard indices for rural and possibly urban 

crossingso Of the 13v556 crossings included in the inventory 

lff470 were found to be located on State and Federal highways outside 

3 urban areasc The location of each of the lp470 crossings was 

plotted on a large scale map of the stateo From a review of the 

3 Although previously in this report it was estimated that there 
are approximately 1,800 rural highway crossings in the statep some 
350 of these crossings were located in urban areas of less than 5,000 
population a 
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1962-1966 rail-highway accident records, each crossing was classified 

either as an accident or non-accident crossingo Since these data 

were compatible to the DPS accident reports, they were the basis for 

the accident vso non-accident classificationo Project personnel were 

able to identify and locate 339 accident crossings from the list 

of 1,470 rural crossingso
4 

Due to the discrepancies of the accident 

report forms and the inventory listing reported earlier in this 

section, it was not possible to reconcile all of the accident crossings 

from the general state-wide surveyo 

The next step in the design of the sample was to determine the 

frequency of use of the crossing by both vehicular and train 

traffico After consultation with diagnostic team members it was 

determined that a factor describing the probability of conflict of 

vehicles and trains at each of the rural crossings would provide 

a basis for crossing classificationo In arriving at this factor it 

was reasoned that for a collision to occur between a vehicle and a 

train, it is necessary that the vehicle arrive at a given crossing 

while the intersection is occupied by a traino The factors that 

govern the probability of a vehicle arriving while the crossing is 

occupied by a train are (1) average daily automobile traffic, 

(2) speed of trains (3) length of trains, and (4) number of trains 

per day at the crossingo With the exception of train length the 

necessary data for computing the probability of conflict for each 

4 The DPS reported 495 crossings having accidents during the period 
1962-1966 at all rural highway crossings including urban areas of 
less than 5,000 populationa 
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of the 1,470 crossings was available from either THD records or the 

inventory listingo Consultation with railroad officials provided 

an estimate of the average length of train operated over Texas 

railroadso From these data a mathematical formula was derived for 

determining the probability that one or more vehicles would arrive 

at a given crossing while it was occupied by a traino The probabili-

ty of conflict may be stated mathematically as follows: 

Probability of conflict. = 1 - earn 

train speed in fto per seco + 10 seco 
where: train length in feet 

am = ADT 

(trains 
per day) 

Using 1965 traffic data the formula was applied to each of the 

1,470 rural highway crossingso The results of these calculations 

were studied to determine if there were obvious break points that 

would suggest differences in grade crossing classificationo The 

examination revealed a continuous array of probabilities from a value 

of 0~0047 to unityo Consequently, an arbitrary decision was made 

to classify the crossingsinto two categoriesr those having probabi-

lity of conflict values equal to or greater than OolO in one class 

and crossings having a probability of conflict value less than 0810 

in a second classo 

The third step in selecting the sample required the classifica-

tion of 1,470 crossings by type of protective deviceo It may be re-

called from Table 1 that at least ten different types of rail-

highway protective devices are being used in the State of Texasc 
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The same table suggests that when the rural highway crossings were 

classified according to protective device several classes were not 

represented while other classes had less than a dozen observationso 

In order to have more representative classes it was decided that the 

crossings would be classified according to whether the protective 

device at the crossing was actuated or non-actuated0 

The final step in selecting the sample crossings began by 

stratifying the 1,470 crossings according to the three classifica­

tions described previously ioeo, accident vsc non-accident, probabi­

lity of conflict, and actuated vsc non-actuated protective device~ 

Time and budget restraints provided for a maximum of 300 crossings 

to be visited during this study period by project personnelo 

Therefore, a stratified random sample of a fixed size was employed 

in the selection of the sample crossings to be studied~ Figure 4 

is a map of the state indicating the geographic location of both 

accident and non-accident crossings selected by the sampling 

procedure a 
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Activity VI - Physical Feature Data Retrieval (Field Work) 

The data for this portion of the report were collected from field 

observations at 146 accident and 152 non-accident :randomly selected 

sample rail-highway grade crossings~ The primary purpose for collect-

ing this information was to develop input data for the derivation 

of the hazard indexe However, it is used in this section of the 

report to show contrast in the geometric features of accident and 

non-accident grade crossings. 

Table 11 shows the number of traffic lanes observed at bot,h 

the accident and non-accident crossingso As could be expected only 

85 percent of the sample crossings were located on two-lane highway 

facilities" 

TABLE 11 

NUMBER OF TRAfFIC LANES AT SAMPLE CROSSINGS 

Number of Traffic Lanes a 

T;:tpe Crossing Two Percent Four Percent Total Percent 

Accident 113 .42 0 3 22 8o2 135 50"6 

Non-Accident 114 42o7 18 6o7 132 49o4 

TOTAL 227 85o0 40 15oQ 267 100"0 

aHighways at thirty-one additional crossings were either three lanes! 
transitional or one way" 

The number of tracks at each of the sample crossings is pre-

sented in Table 12o Although 62% of the crossings involved single 

track situations it is interesting to note that the distribution 
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TABLE 12 

NUMBER OF TRACKS AT SAMPLE CROSSINGS 

Number of Tracks 
Four or 

Type Crossing Single . ' % .~: Double % Triple 2, 
0 More % Total % 

Accident 84 28o6 28 9" 5 .. 15 Sol 17 Sro8 144 49o0 
.,j::::. 

N Non-Accident 99 33o7 35 11 .. 9 12 4ol 4 1 .. 4 150 51,0 

TOTAL 183 62e3 63 2lo4 27 9e2 21 1o2 294 100"0 



between accident and non-accident crossings was approximately 

equal at crossings with three or less trackso Considerably more 

accidents occurred where the highway intersected four or more 

trackso It would appear from this brief analysis and other 

available information that rail-highway intersections with four or 

more tracks are more hazardous than crossings with fewer trackso 

Table 13 presents data describing the intersecting angle of 

the highway and railroad at the sample crossingso It is readily 

apparent that the preponderence of the crossings had intersecting 

angles of greater than 45 degreeso It should be noted 0 however~ that 

over half of the crossings with the more acute angles experienced 

accidentso Accident rates were not as high for crossings with 

angles greater than 45 degreeso 

TABLE 13 

DISTRIBUTION OF SAMPLE CROSSINGS BY ANGLE OF 
INTERSECTION BETWEEN HIGHWAY AND RAILROAD 

Angle of Intersection 
Type Crossing Less Than Greater Than 

45 Degrees Percent 45 ·Degrees:: Percent 

Accident 15 Sol 130 44o2 

Non-Accident 12 4ol 137 46c6 

TOTAL 27 9.,2 267 90o8 

Total 

145 

149 

294 

Percent 

49c3 

5Qo7 

l.OOoO 

Table 14 is a summary of the sample crossings by highway gradient 

within 100 feet of the. intersectiono Since a driver may reduce speed 

because of an awareness of an elevated intersection, it seemed ad-

visable to study accident records according to this classification8 
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TABLE 14 

DISTRIBUTION OF CROSSINGS BY HIGHWAY GRADIENT AT THE RAIL-HIGHWAY INTERSECTION* 

H1ghway Grad1ent 
Type Less than % of 1 to 3 % of Greater % of % of 

Crossing , one % Crossings % Crossings than 3 % Crossings TOTAL Crossings 

Accident 96 32o2 40 13o4 10 3a4 146 49"0 

Non-Acci-
dent 87 29~2 56 18<'8 9 3a0 152 51.,0 

~ -- -
~ TOTAL 183 61n4 96 32o2 19 6 .. 4 298 100®0 

*Type of Crossing Gradient is illustrated in Figure 6, Appendix A~ 



The data indicate that crossings with little or no elevation experience 

a relatively larger number of accidents than those with measurable 

gradientso This may indicate that even slight crossing elevation. 

may be a factor in accident reductiono 

Primary and Secondary Sight Channels 

Previous rese~rch in the area of rail-highway grade crossing 

safety evaluation has given considerable attention to the subject 

of sight obstruction~ Several methods for measuring the relationship 

between sight obstructions and the occurrence of accidents at rail­

highway grade crossings have been developed during the course of 

these studiesa As a result of a review of these studies and consul­

tation with diagnostic team members, procedure for measuring primary 

and secondary sight channels has been developed for use in the 

current projecta 

Basically the procedure was developed from the question "Is 

the highw~y vehicle operator able to see an approaching train in 

time to take evasive actions?" There are many actions a driver aware 

of an approaching train may take, but all can be classified as desirable 

or undesirableo Desirable actions would be those which do not result 

in damage to property or injuryo This class would include braking 

to a safe stop prior to the crossing, accelerating sufficiently to 

clear the crossing before the train takes occupancy, or turning into 

a side street rather than proceedingc Undesirable actions would 

include attempting to stop by encountering a fixed object, such as 

the cross buck protecting the crossing, or swerving off of the 
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roadway into a ditch or other fixed objects belonging to adjacent 

property ownerso 

For the purposes of the study it was decided that, in order to 

have clear sight, the driver must have continuous view of the train 

during his decision timeo Second, there should be as little obstruc­

tion as possible between the driver and the crossing above this cnannelo 

The first is known as the primary sight channel and the second is 

the secondary sight triangle0 

Figure 5 is a pictorial representation of the manner in which 

the primary sight channel and secondary sight triangle have been 

computedo As seen in this figure, the primary sight channel is 

defined by two points along the highway and two points along the 

railroad in each quadrant of the highway railroad crossingo The 

most distant point along the highway, point A, is defined by the 

distance traveled during the think-reaction time of the driver 

plus braking distance on wet pavement, plus twenty feet of clearance 

from the first track at the crossingo Point B is defined as the 

commitment point and excludes the think-reaction timeo In other wordsff 

at point B the driver must be engaging either his brakes or accelera­

tor if he is to avoid a collision with a traino At this point, 

the driver is committed to a course of action to either stop or goo 

Note that each of the points are defined only by vehicle speed and 

friction on the highwayo The most distant point along the railroad 

is defined as a point where a train traveling at the posted speed 

limit would arrive at the intersection after an approaching vehicle, 

traveling at the posted highway speed has passed through the intersection® 
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The highway vehicle is assumed to travel at a constant speed 

between the two highway points and take on truck acceleration rates 

at the second highway point (at speeds above 50 mph no acceleration 

was assumed)~ The second railroad point is the position of the 

train under the same conditions but with the vehicle at point B~ 

In any one quadrant these four points define a path or channel 

that includes the paths of both the highway vehicle and the train 

during the drivers think-reaction timeo For the purpose of this 

study, a three-second think-reaction time, which is sufficiently 

long to include more than ninety percent of drivers, has been assumed0 

The study also assumes that the driver must have clear visibility 

of the train all during the think-reaction time to adequately 

assess his situationa Note that if the train is just entering the 

sight channel either decision the driver makes 9 to stop or go, is 

correcto Of course, if the train is within or through this channel, 

the driver only has one correct choice~ to stopo 

After the train and the highway vehicle are within the near 

points defined aboveg the vehicle operator is completely committed 

to his decision; he can no longer change his mind unless he has 

superior brakes or acceleration ability~ In this secondary sight 

triangle, which is formed by the highway, the railroad, and the 

inside line of the primary sight channel, it is not as critical for 

the driver to maintain view of the traino However, this area 

should be as clear as possible in order that the driver maintain a 

continuous path of visiono It would be most desirable to maintain 

this triangle free of any large solid mass objects, such as buildings 
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or large signs; however, light vegetation, scattered trees, or small 

signs may be acceptable in this portion of the sight triangleo 

Because of the severity of auto-train accidents, even accidents which 

result from engaging in evasive action are usually preferable to 

these accidentso A continuity of vision in the secondary sight 

triangle is recommended in order that the driver has an opportunity 

to reevaluate his decision in light of the dynamic conditions which 

are encountered in the interval between his decision and the comple­

tion of the decisiono 

Sight Obstruction 

Table 15 shows the distribution of sample crossings according 

to sight obstructions within the primary sight channelso By comparing 

the accident and non-accident categor~es it is apparent that a rela­

tively higher percentage of the accident crossings occur in those 

classes having two or more quadrants obstructed than in those cate­

gories having little or no sight obstructionso 

A relative measure of the effectiveness of the protective 

device can be seen in the sample crossing summary data presented in 

Table 16o Although the distribution of accident crossings, by pro­

tected and unprotected categories, for crossings of three or less 

obstructed quadrants is quite similar, 30 of the 49 accident cross­

ings with all four quadrants obstructed were protectedo These data 

suggest that primary sight channel obstructions may be contributing 

to accidents at protected crossingso 

Tables 17 and 18 provide the same type of summary data for 

secondary sight triangle analysis as presented previously in regard 
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U1 
0 

Accident 

Non-Acci-
dent 

Accident 

Non~, Acci-
dent 

No Obstruction 
Number Percent 

21 14e4 

28 18&8 

No Obstruction 
Pro- Unpro-
tee ted tee ted 

9 12 

10 18 

TABLE 15 

DISTRIBUTION OF ACCIDENT AND NON-ACCIDENT CROSSINGS 
BY NUMBER OF OBSTRUCTED PRIMARY SIGHT CHANNELS 

Quadrant 
1 2 3 

Number Percent Number Percent Number Percent Number 

19 13o0 34 23~3 23 15c7 49 

29 19o5 31 2Qo8 22 14o7 39 

TABLE 16 

DISTRIBUTION OF ACCIDENT AND NON-ACCIDENT CROSSINGS 

4 
Percent 

33o6 

26o2 

BY NUMBER OF OBSTRUCTED PRIMARY SIGHT CHANNELS AND PROTECTION 

Quadrant 
1 2 3 4 

Pro- Unpro- Pro- Unpro- Pro- Unpro- Pro- Unpro-
tee ted tee ted tee ted tee ted tee ted tee ted tee ted tee ted 

11 8 16 18 10 13 30 19 

l'l 12 21 10 13 9 23 16 

TOTAL 
Number Percent 

146 lOOoO 

149 lOOoO 

Pro- Unpro-
tee ted tee ted 

'76 70 

84 65 



to primary sight channel analysisn In general, it may be observed 

from these tables that the secondary sight triangle obstruction 

contributes to the occurrence of accidents at rail-highway grade cross-

ings at approximately the same degree as the primary sight channel 

obstructions a 

Activity VII - Design of Analytical Procedures 

A major objective of this study is to determine the type of 

protection that would provide acceptable efficiency under the condi-

tions encountered on the various classifications of grade crossingsG 

In order to achieve this objective, methods and procedures for the 

development of a predictive model for the assignment of a hazard 

rating, for various classes of rail-highway grade crossings must be 

established a 

A review of previous research suggests that there are several 

approaches to the development of a hazard rating (or index)o For 

example Newnan, in his California study used a "regression model" 5 ; 

the Voorhees report develops a "probability of an accident model" 6 

and the Indiana study uses both factor analysis and regression 

analysis in the development of "the index of hazardo" 7 

Each of these methods, along with other statistical methods 

suggested by consulting statisticians from the Universityus Institute 

5 Newnan, Donald G" An Economic Analysis of Railway Grade Crossin9:s 
on the California State Highway Systemo Institute in Engineering 
Economic Systems, Stanford University, Stanford California, June 19650 

6 Alan Mo Voorhees & Associates~ Inca, Factors Influencing Safety at 
Highway-Rail Grade Crossings, NCHRP Research Project 3-8p (An unpublishe 
report), Washington De Co, January 1967o 

7 Shultz, To Go Evaluation of Safety at Railroad-Highway Grade Cross­
ingso Purdue University, March 1964o 
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U1 
1\.) 

Accident 

Non-Acci-
dent 

Accident 

Non-Acci­
dent 

TABLE 17 

DISTRIBUTION OF ACCIDENT AND NON-ACCIDENT CROSSINGS 
BY PERCENT OF OBSTRUCTION IN SECONDARY SIGHT TRIANGLE 

Percent of Obstruction 
Less than 25 26·-so· · Sl-7S Over 75 

No .. % Noo % No., % NOo % 

63 43 .. 2 32 21o9 22 15ol 29 19"8 

74 49o7 26 17o4 23 15o4 26 17o5 

TABLE 18 

DISTRIBUTION OF ACCIDENT AND NON-ACCIDENT CROSSINGS 

TOTAL 
No,. % 

146 100o0 

149 100o0 

BY PERCENT OF OBSTRUCTIONS IN SECONDARY SIGHT TRIANGLE AND PROTECTION 

---Percent o£~-Obstruct-ion 
Less than 25 26-50 51-75 Over 75 TOTAL 

Pro- Unpro- Pro- Unpro- Pro- Unpro- Pro- Unpro- Pro- Unpro­
tected tected tected tected tected tected tected tected tected tected 

29 34 16 16 13 9 18 11 76 70 

35 39 19 7 11 12 19 7 84 65 



of statistics, are being given careful consideration for adaptation 

to the data analysis requirement of the current projectc 

For the purpose of this report only the regression model appli­

cation to the pilot study sample crossings will be discussedo 

Since it was obvious from beginning of the study that the difference 

between hazard ratings computed for various classes of rail-highway 

grade crossings would be the result of a number of variables(! all 

acting at the same timep it was decided that the regression model 

would be the most logical departing point in the design of analytical 

procedures a 

Mathematically the regression model can be expressed in the 

following manner: 

x1 ~a+ b 2X2 + b 3X3 ooooobmXm 

where, x1 = dependent variable 

x2x3 oooXm ~the several independent variables 

The equation is termed the multiple regression equationn The 

coefficients b 2 and b 3 are termed the net regression coefficients0 

An additional term which is significant to the equation is gross 

regression coefficient (byx X)0 This coefficient is a measure of 

the apparent relation between dependent and independent variables 

without considering whether the relation is due to the independent 

variable alone, or partly or wholly due to other independent variablesa 

Allowing for the effect of each of the independent variables so as 

to determine the true relation of each one to the dependent variable, 

by adjusting each independent variable separately, is the application 

of a statistical technique referred to as the method of successive 

elimination0 
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The review of several formulas currently being used by state 

and local traffic engineering departments indicates that there is 

little or no difference between their predictability qualitieso 

This analysis agrees with the findings of a paper prepared by 

Mro Georgy Bezkorovainy in which he states that the eleven formulas 

that are most commonly used are "either all equally good or all 

equally bado" 8 

It is the objective of this project to develop a hazard index 

formula which will represent the true hazard at any rail-highway 

grade crossing whether rural or urbana The key to meeting this 

objective may be found in the recovery of accurate and well defined 

data relating to the physical and operating characteristics of 

various classes of rail-highway grade crossing rather than in 

the development of a more sophisticated statistical analysis technique 

than is currently available~ 

SUMMARY AND CONCLUSIONS 

Tentative findings indicate that there are 13,556 public rail-

highway grade crossings in the State of Texaso Of these 5 1 5 834 

(13o5%) are located on the state highway system in rural areasf 

6,472 (47o7%) are on the state highways and city streets within 

urban areas and 5~250 (38o7%) are on county roadso 

Over 78 percent of the Texas rail-highway grade crossings are 

protected only by the crossbuck deviceo Flashing lights, wigwags 

8 Bezkorovainy, Georgyo Optimum Hazard Index Formula for Railroad 
Crossing Protection for Lincoln, Nebraskao The 1967 ITE Past 
Presidentsij Award Papero 
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and bells account for 17 percent of the crossings having protective 

devices while crossings protected by automatic gates represent 

only one percent of the Texas inventory of grade crossingso 

The highest incidence of crossings, according to train speed 

categories, occurs at 31-40 mph for both rural highway and county 

road crossingsc However, the largest percentage of urban crossings 

occurs in the speed category of 10-20 mpho 

The basic inventory records reveal that 1,680 (12o4%) of the 

crossings have a reported train frequency of only one train per dayo 

The two-train-per-day crossings represent approximately 34 percent 

of the total inventoryc 

Approximately 48 percent of the inventoried crossings are 

located in urban areas® Although 544 urban areas are included in 

the inventory, just 20 Texas cities account for 43 percent of the 

urban crossings and 20 percent of the total inventoryo 

Approximately 40 percent of all Texas grade crossings are loca­

ted in just 20 countieso 

During the period 1962-1966g lg563 rail-highway grade crossing 

accidents were reported to the Texas Railroad Commissiono These 

accidents resulted in the death of 577 individuals and injury to 

an additional 1,685 personso These data do not include accidents 

occurring at the grade crossing which did not involve a traino 

Early estimates indicate that automobile collisions with fixed 

objects and other automobiles at rail-highway grade crossings may 

be as high as 200 per yearo 
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While total vehicular injuries outnumbered total vehicular 

fatalities by approximately 60-1 during the 1962-1966 period¥ auto­

train accident injuries outnumbered fatalities by less than 3 to lo 

These data are indicative of the severity of rail-highway grade crossing 

accidents a 

Preliminary findings indicate that 642 of the lff563 accidents 

reported by the railroad·companies during the period 1962~1966 occurred 

in rural areas on highway facilities administered by the Texas High-

way Departmento Therefre;,rei approximately 60 percent of the rail-high­

way grade crossings occur in either urban areas or at county administered 

crossingso 

The diagnostic team approach to the evaluation of factors 

contributing to hazardous conditions at rail-highway intersections 

is a significant contribution to this type of researcho 

The computation of a probability of conflict factor for each 

of the rail-highway grade crossings to be evaluated is an important 

tool in the assignment of the crossings to homogenous categories,. 

Primary and secondary sight channel computation has provided 

a means for measuring the relationship between sight obstruction 

and the occurrence of accidents at rail-highway grade crossings" 

Tentative findings indicate that the regression model may be 

the "best" statistical approach to the solution of a hazard index 

formula that will represent the true hazard at any rail~highway grade 

crossing whether rural or urbano 
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1962 Revision 

INTERSTATE COMMERCE COMMISSION 
BuREAU oF TRANSPORT EcoNOMics AND STATISTICS 

MONTHLY REPORT 
ACCIDENT AT HIGHWAY GRADE CROSSING 

Form Approved 
Budget Bureau No. 60-R273 11 

Supplemental to T Sheet No. __ _ 

I. Reporting Carrier 

4. Cause of Accident 

D Struck by Train 

D Ran into side of Train 

6. Object Struck, or Striking 

D Auto D Truck 

D Bus D Motorcycle 
D Other 

2. Date of Accident 

I. ACCIDENT 

5. Part of Train Struck 

0 Engine pulling 
0 Quarter 

7. Vehicle was 

0 Stalled on crossing 
0 Stopped on crossing 

8. If vehicle subject to Motor Carrier Act, give name and address of operating company. 

Name: Address: 

3. Reporting Month 

D Lead car 
0 Last car or unit pushing 

Estimated speed of 
vehicle (if moving) 

--~mph 

9. If vehicle carried dangerous commodity* (i.e., explosives, petroleum, etc.) name commodity carried. 

II. CROSSING PROTECTION 

10. Type of Protection 

0 Gates, Automatic 
0 Gates, Manual 

II. Protection was located on 

0 Both sides of crossing 

0 Watchman 
0 Other employee 

0 Side from which vehicle approached 
0 Side opposite 

13. Was view of track obscured by 

0 Permanent structure 
0 Standing RR equipment 

0 Passing train 
0 Topography 

D Audible and Visual 
D Audible Signal 
0 Visual Signal 

I 2. Was protection operating? 

D Crossbuck 
**D Other 

0 Unprotected 

0 Yes 0 No 
State any factor impairing effective operation. 

0 Vegetation 
0 Vehicle 

0 Other, explain 

14. Did person or object struck, or str.iking go Ol'er, around, under or through gates? 

DYes 0 No 

15. If accident occurred at night (one-half hour after sunset to one-half hour before sunrise) was crossing illuminated? 

0 Yes 0 No 

16. Signature Title 

*Dangerous commodities: Liquid petroleum, and liquid petroleum products, explosives, flammable or poisonous compressed gases, 
volatile liquids and solids which emit poisonous fumes, corrosive liquids, and radioactive materials, etc. 

**Explain whether State signs, advance warning signs, e•c. 

*U.S. GOVERNMENT PRINTING OFFICE: 1962 OF-658262 



l~ll:l RE\'Il\10:-.t INTERSTATE COMMERCE COMMISSION r.::~~r~l:::~~:~,d No fiO- R26~.11 
Bl•REAU oF TRANSPORT EcoNOMic~ ANn STATISTIC!! FORM T 

MONTHLY REPORT OF RAILROAD ACCIDENT 
SHEET NO. ( Stt inJiruclionJ on rtt~rJt .ndt.) 

L REPORTli':G C~RRit:R 2. CARRIER'S FILE NO. 3. FOR TilE MONTH OF 

71f'::£o~Z:r OI'ERA.ri-ON-;; OR CROSSING COLLISION 5. IF "JOINT OPERAfiON'"NAME-'ftOAD WHOSE SUPERINTENhENT-IS.IN 
;'\;AME ROADS INVOLVED. CHARGE OF TRACK. 

6. KI;'\;D OF ACCIDENT 7. I<X: CLASS & SUB CLASS (§125.22, 12$.23, 125.2~) 

0TRAIN 0 TRAIN-SERVICE 0NONTRAIN 

6. i'EAR EST STATION AND NAME OF STATE WHERE 9. DATE OF ACCIDENT 10. TIME (Use Jtnndnrd) 
ACCIDENT OCCURRED. 

. .•....... A.M. ____ .. _ ..PM. ---
II. \'i.SIBILITY AND WEATHER 12. DAMAGE IN DOLLARS (Train auitlentJ only) 
--··· 

iCHECK APPROPRIATE BOXES) NAME OF ROAD EQUIPMENT TRACK TOTAL 
rrl)A YLIGHT FOGGY s s s 

DARK RAINING 
CLEAR SNOWING 
CLOUDY SLEETING TOTAL 

13. CAUSE ( BmflJ'} 

~Zi~~D OF TRACK 15. METHOD OF OPERATION AND SIGNALLING 16. KIND OF EQUIPMENT 
,,1\rN MANUAL BLOCK AUTO. BLOCK SIG. AUTO. TRAIN STOP LOCOMOTIVE 

~-- -· 

b{RANCH CONT. MANUAL INTERLOCKING AUTO. TRAIN CONT. FREIGHT TRAIN CAR 
ARD TRAIN ORDER CENT. TRAF. CONT. CAB SIGNAL PASS. TRAIN CAR 

17. KIND OF TRAIN 18. MOTIVE POWER 19. NO. OF 20. TIMETABLE DIRECTION 21. SPEED 
p TF LF y w 0 D E RMC 0 

CARS 
N s E w 

0 0 0 0 0 0 [] 0 0 0 ---- MPH 
0 0 0 0 0 D 0 0 0 D MPH 

I I 
1 i 213 4 s 6 7 8 9 10 1112 13 14 IS 16 1718 1920 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

i I I.C.C. use only 

22 DETAILS OF CASUALTIES TO PERSONS 

Killed or nature and extent of injuriet 
Days disability 

Class of person ARe in case of I.C.C. A=Actual 
(a) employee I.C.C. use only (t) use only 

P=Probable 
I§ 125.50) (6) [ §125.14(a), 125.4 7(a), 12s.4 7(c)J 

(d) 

29 30 31 32 33 34 35 36 (§125.47fb)j 

23. FULL DETAILS OF CAUSE, NATURE, AND CIRCUMSTANCES OF ACCIDENT 

OON11NUE ON REVERSE SIDE OF SHEET IF NECFSSARY 

SIGNA TUitE 



TEXAS POLICE OFFICERS' CONFIDENTIAL ACC "'_T_R_EP_O_R_T ____ M_A_IL_T_O_:_T_e_x_a_s_D_e.;.p_ar_tm_e_n_t_ ·blic Safety, Na. Austin Sta., Austin, Texas. 78751 

DO NOT WRITE IN THIS SPACE 
PLACE WHERE 
ACCIDENT OCCURRED County •................•.............................. City or town .....•....................................•.... 

If accident was outside city limits, 

Local No. 

OPSNo. ....... L 
0 
c 
A 
T 
I 
0 
N 

indicate distance from nearest town ............. miles D D D D of ........................... _ .................................. . 
1-------------------N.;,;o_rt_h___:S:__---=.E __ w ____________ c,_w_•_r r_ow_'-------::::-:---;ILoc. 

Under D Yes 

v 
E 
H 
I 
c 
L 
E 
s 
For 

Otller 
Veh•cles 

Use 
Another 

Form 

Tot•l 
Veh•cles 
Involved 

ROAD ON WHICH 
AC Cl DE NT 0 ccu RR ED · · · · · · · · · · · · · · · · · (;i,', 'n'ame'oi 'sir~;,·or·h-igh.w'ai 'n'umber(uTor 'sia'tei. ·~~· ;o hi.th~ii ;~~bei.' i-d~;,·;{y ·b·,·,·,;,·,: · · · · · · · · · · · · · · Construction? D No 

Check and {AT ITS INTERSECTION WITH ..................... " ... 'fia'm ... o,·i~tei;e~i;;i sireet'orhijh;;,; 'number" ...................................... . 
complete one 

only IF NOT AT INTERSECTION .............. feet D D D D of .......................... ·, ........................ · .. 
North S E W Show nearest.mterseclrng s.tree~ or highway, house no .. bridge, RR cross­

mg. allev, dnveway, culvert, milepost, underpass, or other landmark. 

~~~~d~fnt. ................................... 19 .............. ~:~t ................................... Hour .. , ........... 8 ~-.:: ~;:f;'d'n':;h;~~~ 
VEHICLE NO. 1 

S.R ...................................... . 

Fat.rec ........................ .. 

Dr.rec. 

Code ....... 

Type .......................................... . 

FAT. P.l. P.O. 

Make and 
Year Type of Vehicle Commodity ~~ DYes 

Model .................... Vehicle ·s~d;~,'t;;c·t~r'-semi:lraiier: 'tai;; eic. Registration ... ·v,·ar .......... 's:aie ......... Number ...... Carried ..... s~i~n"e: ~-i~~d· ir~ig'hi.' ;t~: ...... Belts O No 
DYes 

DRIVER ................................................................................................................................ Se.x .......... Drinking?"0No 
Name Address City and State 

Race of Driver's Date of Driver's DChaufleur 

Driver ..................... Occupation ....... i:aip'enier: iloctoi.'sales i:i .. rk.' etc: ....... Birth .... ilonth:. "oi-i.' .. v!ii ... License ..... 'siate' ............ N.uin'ber ........ 8 ~~~r-a~o;. 
Speed • Legal Maximum • Physic.al. . Approx~mate _cost. 
Before Accident ............ m.p.h. Speed Limit ............ m.p.h. Safe Speed ............ m.p.h. Cond1t1on ............................... to reparr vehtcle $ .................. . 

Vehicle 

OWNER ............ " .. "liame ............... ' ......................... A.ddies; .......................... Removed To ......... Name~~ garag~: h~me by o~~~r: ili;;en. ;;;y,'et; ............ . 

VEHICLE NO. 2 Make and 
Year Type of Vehicle Commodity ~:~ DYes 

Model.··················· Vehicle ·s~dan.'tiac't~r'-s;.n;:lraiier: ia;;; ;;c. Registration··· 'Yeai· · · · · · · · · · 'staie ·········Number······ Carried · · · · · 8'uia.n'e: ~-;~~d- ir~ig'hi:;~~: ······Belts D No 

DYes 
DRIVER ....... · .. · .... N.am·e · ......... · · · ..... · · · .............. 'idiliess · · .... · · ... · ............... · ... 'i:itr.anil's'tat·e· ...... · .... · ..... · .... Sex· .. · .. ·· .. Drinking?"ONo 

Race of Driver's Date of Driver's DChaufleur 
Driver ..................... Occupation ........................................ Birth ......................... License ................................... DOperator 

Carpenter, doctor, salesclerk, etc. Month, Day, Year • Slate Number DCom. Op. 

Speed * Legal Maximum * Physical * Approximate cost 
Before Accident ........ , ... m.p.h. Speed Limit ............ m.p.h. Safe Speed ............ m.p.h. Condition............... . ............ to repair vehicle • S .................. . 

Vehicle 

OWNER .................. Name." ...................................... A.dilie$; .... ' ..................... Removed To ......... Name'~~ garage: h~me' by o~~er: iii,;;,· a~a).'et; ........... . 

CODE FOR INJURY SEVERITY 
DAMAGE TO PROPERTY 
OTHER THAN VEHICLES .... 

(Use only the most serious one In ea.ch space for injury.) 
A- Serious visible injury, as deep, bleeding wound, 

distorted member, etc. 

Name and address of 
owner of dam aged property ... 

NO.1 

Name .... Address .................... . 
Date of 

B- Minor visible injury, as bruises, abrasions, swelling, 
limping, -etc. 

C- No visible injury but complaint of pain or momentary 
unconsciousness. 

D Driver } In veh. 
DPassenger No ..... 
DPedestrian 

c 
A 
s 
u 
A 
L 
T 
I 
E 
s 

Age ... . . . Sex ............. Race ............................. Was person killed? ..... . . Death ............ _ ................... . Severity DA DB De 

Taken to ................................... -.......................... By .............................................................. . Seat Belt D Used D Not Used 

NO. 2 DDriver }In .veh. 
DPassenger No ....... Name. Address ........................ . 

Date of DPedestrian 

Total 
Age ............. Sex ............ Race .................. .. .. .... Was person killed? ........... Death ... .. Severity DA DB De 

Taken to ............... . . ............................... By ..... .. Seat Belt D Used D Not Used 

PASSENGERS AND/OR WITNESSES 

Name. Address ....................................................................... Location .................................... . 
lnveh.2RF,ped.60ft.east,elc. 

Name. . ........................... Address ....................................................................... Location ................ : .................. .. 

Name ............................................................ Address ....................................................................... Location .................................... . 

Name ............................................................ Address ...................................................................... Location .................................... . 

Name ............................................................. Address .......... . .. ................................... Location .................................... . 

Name. .. ... Address ...................................................................... Location .................................... . 

Name. . .... Address ....................................................................... Location .................................... . 

Name ............................................................. Address ....................................................................... Location .................................... . 

FORM ST-3 *THESE ITEMS REFLECT THE INVESTIGATOR'S OPINIONS. REV, 1-1-64 



KIND OF LOCALITY 
(Check one) 

ROAD LANES(TOTALl !f'W, DRIVERS WERE GOING 
( Ch~i~a;~s on road used by each dnver.) 'I b""fj~ce\ one for each driver) 

I. 0 Apartments, Stores 
Factories, Schools 

I 1 I ·2 

2. 0 One-family homes 
I. D D I lane I. 0 0 Go straight ahead 

3. D Farms, Fields 
2. D D 2 lanes 2. 0 0 Overtake and pass 

4. 0 No marginal 
development 

5.0 .......... .. 
Specify other 

3. 0 0 Make right turn 

I. 0 Dry 

2. 0 Wet 

3. 0 Snowy or Icy 

4. D. 
Spe;iti'~t·h-er' · 

ROAD CHARACTER 
(Check two) 

I. 0 Straight road 

2. 0 Curve 

3. 0 Level 

4. 0 On grade 

5. 0 Hillcrest 

INDICATE ON THIS DIAGRAM WHAT HAPPENED 

INSTRUCTIONS 

I. Follow dotted lines to draw 
outline of roadway at place of 
accident. 

2. Number each vehicle and show 
direction of travel by arrow: 

---ci:)C0----
3. Use solid line to show path 

beforeaccident--[D 

dotted line after accident: 

-------LD 
4. Show pedestrian by: ----Q 
5. Show railroad by: -+++H+t+1ff!H!1 
6. Show distance and direction 

to landmarks; identify landmarks 
by name or number. 

DESCRIBE WHAT HAPPENED 
(Refer to vehicles by number) .................. . 

POLICE ACTIVITY 

TO DO BEFORE ACCIDENT 

Driver Driver Driver 
I 2 I 2 I L 

4. 0 0 Make left turn 7. DO Startintrafficlane 10. 0 0 Remain stopped in 
traffic lane 

5. 0 0 Make U turn 8. DO Start from Parked position II. 0 D Remain parked 

6. 0 0 Slow or stop 9; DO Back 

8. 0 Other working in roadway II. 0 Not in roadway 

9. 0 Playing in roadway 12. 0 Had been Drinking • 

Driver 
I 2 

18. 0 0 Fail to yield ROW to pedestrian 

10. 0 0 Wrong side-not passing 19. 0 0 Improper parking 

II. 0 0 Wrong way I way road 20. 0 0 Driving under influence (li(JJor or drugs) 

12. 0 0 Following too closely 21. 0 0 Defective Brakes 

13. 0 0 Overtake and pass- insufficient clearance 22. 0 0 Defective lights 

14. 0 0 Pass in No Passing Zone 

15. 0 0 All other illegal passing 

16. 0 0 No signal or wrong signal of intention 

17. 0 0 Improper start from parked position 

. '•. ·· ... 

... · .... · .. 

23. 0 0 Other Defective equipment 

24. 0 0 Other Violations. : ...... . 

25. 0 0 No violation as accident cause 

INDICATEO 
NORTH 

Name ............................................................ .. Charge ........................................... Ticket No ...................... .. 
SHOW ARRESTS 
AND CHARGES 

Name ........................................ _ ..•........ Charge •................................. Ticket No ....................... . 

Time arrived at Was investigation-made O Yes Driver report 
0 Driver I Time notified 

ofaccident .... ... 6~t'e .... .. ............ H.o'ur' .... M scene of accident .... "oat~ ....................... H~~~· .... M at scene of accident? 0 No form furnished to 0 Driver 2 

Where else was 
investigation made? ..................... . 

Were photo- D Yes 
graphs taken? 0 No 

Is investigation 
complete? 

SIGNATURE. . .... in·v~·stig~t-ois·~~~~ ·a~d·r~~k 'of 'nUinhe~ .............................. D~p;rt~e-nt · · · · · · · · · · · · · · · · · ·· · · · · · ·· · ·······Date of report··················· 

IMPORTANT I Dr1vers must also submrt a report to DPS 1f there were casualtres and/or total damage of $25 or more. Drrvers accrdent report forms are avarlable 

at all state, county, and city police offices. 



APPENDIX B 



SURVEY SAMPLE CROSSING 

DATE Io D .. NUMBER 

COUNTY 

HIGHWAY NUMBER OF TYPE OF 
HIGHWAY NUMBER TRAFFIC LANES 

--~~~~~~~~~ -~~~~~~ 

HIGHWAY 
CONTROL 

HIGHWAY 
SECTION 

--~~--~~~~~ 

RAILROAD 
COMPANY 

R" Ro DIVISION 

~ y 

TYPE TRACK MAINTRACK 

NOo OF TRAINS DAILY 

BRANCH 

HIGHWAY 
MILEPOST 

--~-~~-

( p 
SIDING SPUR 

AVERAGE DAILY TRAFFIC 
~~~~~~~~ 

T:RAIN SPEED 

ROADWAY TYPE ROADWAY WIDTH 
~~~~~--~--~~~~ 

SHOULDER TYPE 

ACCIDENT 

WEATHER 

MONTH 

NUMBER OF TOTAL ACCIDENTS 

NUMBER KILLED NUMBER INJURED 
~~------~~~~= 

TYPE OF COLLISION 

64 

WYE 



1-2 

3-7 

8-11) 

(12-13) 

(14-16) 

17) 

(18-19) 

(20-21} 

22) 

23) 

(24-25) 

26) 

27) 

2 8) 

(29-30) 

(31-32) 

(33-34~ 

(35-36) 

(37-38) 

(39-40) 

DATE 

Card Number 

Io Do Number 

Highway Control 

Highway Section 

FORM FOR FIELD DATA 
Sample Crossings 

Highway Milepost 

Roadway Type 

Highway Width 

Surface Width 

Surface Type 

Shoulder Type 

Shoulder Width 

Highway Direction 
(N I E, NE or NW) 

Approach Grade 
(N' E, NE or NW) 

Approach Grade 
( S 1 w, SW or SE) 

Angle of 
Intersection 

Highway Curvature 
(N ,E I NE or NW) 

Highway Curvature 
( s 1 w, SW or SE) 

Posted Speed 

Number Tracks 

Crossing Slope 
Vertical 
Horizontal 

City 

County 

Highway Number 

District Number 

Railroad Company 

Railroad Subdivision 

Railroad Milepost 

Visibility Triangle Quadrant 

(42) 

(43) 

( 4 4) 

{ 4 5 » 

NE 

NW 

SE 

sw 

Visibility Sight Channel Quadrant 

(46) 

( 4 7) 

(( 4 8) 

( 4 9) 

NE 

NW 

SE 
------------------~~~ 

sw 

41) Track Level with Respect to Natural 
Ground Level 

Below 
Above 
Same 

65 



Number and Type of Protective Devices 

50) Cross Buck (57) Auto Gates 

51) Re Cross Buck (58) Illumination 

52) Stop Sign Advanced Warning 

53) Flashing Lights (59) RR 

54) Bells { 6 0) Highway 

55) Wagwags {61) Signal 

56) Watchman ( 6 2) Other 

( 6 3) 

(64) Class of Protection 

Number of Intersecting Streets and Highways 

(65-68) 0-100 ft" ( ) ( ) ) ( fl 
Primary Sta Secondary Sta Pr1mary Hwyo Secondary Hwya 

(69-72) 100-200 fto ( ) ( ) { fl 
Primary St., Secondary Sto Primary HwyoSecondary Hwyo 

(73-76) 200-300 fto ( ) ) { ) (( ) 
Primary Sto Secondary Sto Primary HwyaSecondary Hwyo 

(77-80) 300-400 fto ) ( ) ( 
Primary Sto Secondary Sto Primary HwyoSecondary Hwya 

COMMENTS: 

66 



 
 
    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset 0.33, 738.05 Width 613.00 Height 53.95 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     0.331 738.0481 612.9995 53.9519 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     72
     0
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset 598.10, -1.06 Width 15.23 Height 794.05 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     598.1048 -1.0598 15.2256 794.0528 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     72
     0
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset -0.99, -1.06 Width 614.32 Height 34.09 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     -0.993 -1.0598 614.3234 34.0923 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     72
     0
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset -0.99, -1.06 Width 37.07 Height 792.40 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     -0.993 -1.0598 37.0712 792.3978 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     72
     0
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: all pages
     Mask co-ordinates: Horizontal, vertical offset 0.00, 786.70 Width 613.33 Height 5.96 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0 786.7041 613.3304 5.9579 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     72
     71
     72
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 2 to page 2
     Mask co-ordinates: Left bottom (594.46 -1.06) Right top (613.33 792.33) points
      

        
     0
     594.4639 -1.0598 613.3304 792.331 
            
                
         2
         SubDoc
         2
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     1
     72
     1
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 1 to page 1
     Mask co-ordinates: Left bottom (593.14 -1.06) Right top (596.78 -0.73) points
      

        
     0
     593.1399 -1.0598 596.7808 -0.7288 
            
                
         1
         SubDoc
         1
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     1
     72
     0
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: all pages
     Mask co-ordinates: Horizontal, vertical offset -0.33, -1.06 Width 613.66 Height 11.25 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     -0.331 -1.0598 613.6614 11.2538 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     1
     72
     71
     72
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: all pages
     Mask co-ordinates: Horizontal, vertical offset 602.08, -1.06 Width 9.60 Height 793.39 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     602.0767 -1.0598 9.5988 793.3908 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     2
     72
     71
     72
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: all pages
     Mask co-ordinates: Horizontal, vertical offset -1.32, 0.60 Width 16.88 Height 792.73 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     -1.324 0.5952 16.8807 792.7288 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     2
     72
     71
     72
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset 552.10, 16.81 Width 11.58 Height 12.25 points
     Mask co-ordinates: Horizontal, vertical offset 583.87, 17.14 Width 7.94 Height 13.24 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     552.0967 16.8138 11.5847 12.2467 583.8721 17.1448 7.9438 13.2397 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     2
     72
     2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset 581.56, 21.12 Width 8.94 Height 14.56 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     581.5551 21.1168 8.9368 14.5637 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     2
     72
     2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 4 to page 4
     Mask co-ordinates: Left bottom (545.81 0.60) Right top (613.33 35.02) points
      

        
     0
     545.8079 0.5952 613.3304 35.0185 
            
                
         4
         SubDoc
         4
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     3
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 4 to page 4
     Mask co-ordinates: Left bottom (589.83 51.57) Right top (600.09 118.43) points
      

        
     0
     589.83 51.5681 600.0908 118.4288 
            
                
         4
         SubDoc
         4
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     3
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 4 to page 4
     Mask co-ordinates: Left bottom (584.53 286.57) Right top (608.70 355.75) points
      

        
     0
     584.5341 286.5733 608.6965 355.7509 
            
                
         4
         SubDoc
         4
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     3
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 4 to page 4
     Mask co-ordinates: Left bottom (584.53 493.78) Right top (600.09 547.73) points
      

        
     0
     584.5341 493.7751 600.0908 547.727 
            
                
         4
         SubDoc
         4
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     3
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 4 to page 4
     Mask co-ordinates: Left bottom (47.00 722.16) Right top (72.49 742.68) points
      

        
     0
     47.001 722.1604 72.4875 742.682 
            
                
         4
         SubDoc
         4
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     3
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 3 to page 3
     Mask co-ordinates: Left bottom (12.91 5.56) Right top (73.48 32.04) points
      

        
     0
     12.9087 5.5601 73.4805 32.0395 
            
                
         3
         SubDoc
         3
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 4 to page 4
     Mask co-ordinates: Left bottom (587.18 680.12) Right top (607.37 739.04) points
      

        
     0
     587.182 680.1243 607.3726 739.0411 
            
                
         4
         SubDoc
         4
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     3
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 3 to page 3
     Mask co-ordinates: Left bottom (558.72 260.42) Right top (596.12 297.17) points
      

        
     0
     558.7166 260.4249 596.1188 297.1651 
            
                
         3
         SubDoc
         3
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 3 to page 3
     Mask co-ordinates: Left bottom (510.72 328.94) Right top (536.54 373.96) points
      

        
     0
     510.7226 328.9405 536.54 373.9555 
            
                
         3
         SubDoc
         3
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 3 to page 3
     Mask co-ordinates: Left bottom (561.36 735.07) Right top (561.70 735.07) points
      

        
     0
     561.3645 735.0692 561.6955 735.0692 
            
                
         3
         SubDoc
         3
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     3
     72
     2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset 587.18, 729.44 Width 6.95 Height 0.99 points
     Mask co-ordinates: Horizontal, vertical offset 583.87, 662.25 Width 29.46 Height 68.18 points
     Mask co-ordinates: Horizontal, vertical offset 589.83, 485.83 Width 23.50 Height 63.88 points
     Mask co-ordinates: Horizontal, vertical offset 588.84, 292.53 Width 23.50 Height 61.56 points
     Mask co-ordinates: Horizontal, vertical offset 567.32, 208.13 Width 22.84 Height 24.82 points
     Mask co-ordinates: Horizontal, vertical offset 585.20, 57.86 Width 28.13 Height 56.93 points
     Mask co-ordinates: Horizontal, vertical offset 540.84, 5.56 Width 72.49 Height 28.47 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     587.182 729.4423 6.9509 0.993 583.8721 662.2507 29.4584 68.1846 589.83 485.8313 23.5005 63.8817 588.837 292.5312 23.5005 61.5647 567.3224 208.1279 22.8386 24.8245 585.196 57.857 28.1344 56.9308 540.843 5.5601 72.4875 28.4654 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     5
     72
     5
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset 18.54, 4.90 Width 44.35 Height 26.48 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     18.5356 4.8981 44.3531 26.4795 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     7
     72
     7
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: all pages
     Mask co-ordinates: Horizontal, vertical offset 590.49, 683.10 Width 9.27 Height 45.68 points
     Mask co-ordinates: Horizontal, vertical offset 591.82, 499.07 Width 9.60 Height 49.32 points
     Mask co-ordinates: Horizontal, vertical offset 588.84, 306.10 Width 13.90 Height 51.30 points
     Mask co-ordinates: Horizontal, vertical offset 579.90, 61.83 Width 21.85 Height 72.82 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     590.4919 683.1032 9.2678 45.6771 591.8159 499.071 9.5988 49.318 588.837 306.1019 13.9017 51.304 579.9001 61.8289 21.8456 72.8185 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     7
     72
     71
     72
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: current page
     Mask co-ordinates: Horizontal, vertical offset 547.79, 8.21 Width 41.71 Height 27.47 points
     Origin: bottom left
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     547.7938 8.208 41.7051 27.4724 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     7
     72
     7
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 11 to page 11
     Mask co-ordinates: Left bottom (349.86 3.57) Right top (398.52 31.71) points
      

        
     0
     349.8599 3.5741 398.5159 31.7085 
            
                
         11
         SubDoc
         11
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     10
     72
     10
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 11 to page 11
     Mask co-ordinates: Left bottom (341.58 95.92) Right top (347.54 117.77) points
      

        
     0
     341.585 95.9212 347.5429 117.7668 
            
                
         11
         SubDoc
         11
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     10
     72
     10
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 10 to page 10
     Mask co-ordinates: Left bottom (537.20 -1.06) Right top (613.33 39.65) points
      

        
     0
     537.202 -1.0598 613.3304 39.6524 
            
                
         10
         SubDoc
         10
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     10
     72
     9
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 10 to page 10
     Mask co-ordinates: Left bottom (543.82 322.65) Right top (584.53 403.41) points
      

        
     0
     543.8219 322.6516 584.5341 403.4139 
            
                
         10
         SubDoc
         10
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     10
     72
     9
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 16 to page 16
     Mask co-ordinates: Left bottom (548.12 10.19) Right top (574.60 32.37) points
      

        
     0
     548.1248 10.194 574.6042 32.3705 
            
                
         16
         SubDoc
         16
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     15
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 16 to page 16
     Mask co-ordinates: Left bottom (558.72 0.60) Right top (600.75 42.96) points
      

        
     0
     558.7166 0.5952 600.7527 42.9623 
            
                
         16
         SubDoc
         16
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     15
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 15 to page 15
     Mask co-ordinates: Left bottom (11.25 5.56) Right top (74.14 35.02) points
      

        
     0
     11.2538 5.5601 74.1425 35.0185 
            
                
         15
         SubDoc
         15
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     14
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 14 to page 14
     Mask co-ordinates: Left bottom (398.18 23.76) Right top (429.63 45.28) points
      

        
     0
     398.1849 23.7647 429.6292 45.2793 
            
                
         14
         SubDoc
         14
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     13
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 14 to page 14
     Mask co-ordinates: Left bottom (544.15 3.91) Right top (596.45 36.34) points
      

        
     0
     544.1529 3.9051 596.4498 36.3425 
            
                
         14
         SubDoc
         14
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     13
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 14 to page 14
     Mask co-ordinates: Left bottom (533.56 204.82) Right top (555.41 217.06) points
      

        
     0
     533.5611 204.818 555.4067 217.0647 
            
                
         14
         SubDoc
         14
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     13
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 14 to page 14
     Mask co-ordinates: Left bottom (487.88 201.84) Right top (530.91 232.29) points
      

        
     0
     487.884 201.8391 530.9131 232.2904 
            
                
         14
         SubDoc
         14
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     13
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 14 to page 14
     Mask co-ordinates: Left bottom (491.52 348.47) Right top (505.76 363.69) points
      

        
     0
     491.525 348.4691 505.7577 363.6948 
            
                
         14
         SubDoc
         14
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     13
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 14 to page 14
     Mask co-ordinates: Left bottom (444.52 264.40) Right top (455.12 307.09) points
      

        
     0
     444.5239 264.3968 455.1157 307.0949 
            
                
         14
         SubDoc
         14
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     13
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 13 to page 13
     Mask co-ordinates: Left bottom (12.91 13.83) Right top (67.52 31.05) points
      

        
     0
     12.9087 13.8349 67.5226 31.0466 
            
                
         13
         SubDoc
         13
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     12
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 12 to page 12
     Mask co-ordinates: Left bottom (551.43 8.87) Right top (599.76 56.20) points
      

        
     0
     551.4348 8.87 599.7598 56.202 
            
                
         12
         SubDoc
         12
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     11
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 11 to page 11
     Mask co-ordinates: Left bottom (75.80 131.01) Right top (89.04 141.93) points
      

        
     0
     75.7975 131.0065 89.0372 141.9293 
            
                
         11
         SubDoc
         11
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     10
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 11 to page 11
     Mask co-ordinates: Left bottom (15.89 12.84) Right top (64.54 31.05) points
      

        
     0
     15.8877 12.8419 64.5437 31.0466 
            
                
         11
         SubDoc
         11
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     72
     10
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 27 to page 27
     Mask co-ordinates: Left bottom (529.26 31.38) Right top (553.75 58.52) points
      

        
     0
     529.2582 31.3775 553.7517 58.519 
            
                
         27
         SubDoc
         27
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     26
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 27 to page 27
     Mask co-ordinates: Left bottom (14.23 -1.06) Right top (76.79 44.62) points
      

        
     0
     14.2327 -1.0598 76.7904 44.6173 
            
                
         27
         SubDoc
         27
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     26
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 27 to page 27
     Mask co-ordinates: Left bottom (4.63 56.20) Right top (31.78 85.99) points
      

        
     0
     4.6339 56.202 31.7753 85.9914 
            
                
         27
         SubDoc
         27
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     26
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 27 to page 27
     Mask co-ordinates: Left bottom (9.60 95.26) Right top (22.18 117.10) points
      

        
     0
     9.5988 95.2592 22.1765 117.1048 
            
                
         27
         SubDoc
         27
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     26
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 27 to page 27
     Mask co-ordinates: Left bottom (8.94 331.59) Right top (33.10 353.43) points
      

        
     0
     8.9368 331.5884 33.0993 353.434 
            
                
         27
         SubDoc
         27
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     26
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 27 to page 27
     Mask co-ordinates: Left bottom (497.81 750.29) Right top (515.36 764.86) points
      

        
     0
     497.8138 750.2949 515.3564 764.8586 
            
                
         27
         SubDoc
         27
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     26
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 27 to page 27
     Mask co-ordinates: Left bottom (556.73 766.84) Right top (613.33 790.35) points
      

        
     0
     556.7307 766.8445 613.3304 790.345 
            
                
         27
         SubDoc
         27
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     26
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 26 to page 26
     Mask co-ordinates: Left bottom (547.46 1.59) Right top (613.33 38.00) points
      

        
     0
     547.4628 1.5882 613.3304 37.9974 
            
                
         26
         SubDoc
         26
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     25
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 26 to page 26
     Mask co-ordinates: Left bottom (295.58 94.93) Right top (318.08 110.82) points
      

        
     0
     295.577 94.9283 318.0845 110.8159 
            
                
         26
         SubDoc
         26
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     25
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 26 to page 26
     Mask co-ordinates: Left bottom (256.19 11.85) Right top (309.15 58.19) points
      

        
     0
     256.1888 11.8489 309.1477 58.188 
            
                
         26
         SubDoc
         26
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     25
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 25 to page 25
     Mask co-ordinates: Left bottom (10.59 0.26) Right top (69.51 36.67) points
      

        
     0
     10.5918 0.2642 69.5086 36.6734 
            
                
         25
         SubDoc
         25
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     24
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 25 to page 25
     Mask co-ordinates: Left bottom (8.94 44.62) Right top (20.52 121.08) points
      

        
     0
     8.9368 44.6173 20.5216 121.0767 
            
                
         25
         SubDoc
         25
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     24
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 25 to page 25
     Mask co-ordinates: Left bottom (280.68 745.33) Right top (314.44 781.08) points
      

        
     0
     280.6823 745.33 314.4436 781.0772 
            
                
         25
         SubDoc
         25
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     24
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 24 to page 24
     Mask co-ordinates: Left bottom (501.45 -0.07) Right top (601.41 52.56) points
      

        
     0
     501.4547 -0.0668 601.4147 52.5611 
            
                
         24
         SubDoc
         24
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     23
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 24 to page 24
     Mask co-ordinates: Left bottom (502.45 316.69) Right top (517.01 334.90) points
      

        
     0
     502.4477 316.6937 517.0114 334.8983 
            
                
         24
         SubDoc
         24
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     23
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 24 to page 24
     Mask co-ordinates: Left bottom (581.22 279.29) Right top (604.06 313.05) points
      

        
     0
     581.2241 279.2915 604.0627 313.0528 
            
                
         24
         SubDoc
         24
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     23
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 23 to page 23
     Mask co-ordinates: Left bottom (16.55 6.88) Right top (64.54 38.66) points
      

        
     0
     16.5497 6.884 64.5437 38.6594 
            
                
         23
         SubDoc
         23
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     22
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 23 to page 23
     Mask co-ordinates: Left bottom (6.62 59.18) Right top (23.83 113.13) points
      

        
     0
     6.6199 59.181 23.8315 113.1329 
            
                
         23
         SubDoc
         23
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     22
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 22 to page 22
     Mask co-ordinates: Left bottom (554.08 13.50) Right top (593.14 37.34) points
      

        
     0
     554.0827 13.5039 593.1399 37.3354 
            
                
         22
         SubDoc
         22
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     21
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 21 to page 21
     Mask co-ordinates: Left bottom (14.23 0.93) Right top (64.87 33.36) points
      

        
     0
     14.2327 0.9262 64.8747 33.3635 
            
                
         21
         SubDoc
         21
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     20
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 21 to page 21
     Mask co-ordinates: Left bottom (7.28 55.54) Right top (30.12 113.13) points
      

        
     0
     7.2818 55.5401 30.1204 113.1329 
            
                
         21
         SubDoc
         21
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     20
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 20 to page 20
     Mask co-ordinates: Left bottom (572.62 15.49) Right top (599.43 35.68) points
      

        
     0
     572.6183 15.4899 599.4288 35.6805 
            
                
         20
         SubDoc
         20
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     19
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 19 to page 19
     Mask co-ordinates: Left bottom (432.94 60.51) Right top (452.80 74.74) points
      

        
     0
     432.9391 60.505 452.7987 74.7377 
            
                
         19
         SubDoc
         19
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     18
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 19 to page 19
     Mask co-ordinates: Left bottom (16.22 15.49) Right top (40.38 35.68) points
      

        
     0
     16.2187 15.4899 40.3812 35.6805 
            
                
         19
         SubDoc
         19
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     18
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 19 to page 19
     Mask co-ordinates: Left bottom (244.27 17.48) Right top (267.44 35.68) points
      

        
     0
     244.273 17.4758 267.4425 35.6805 
            
                
         19
         SubDoc
         19
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     18
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 19 to page 19
     Mask co-ordinates: Left bottom (14.89 725.47) Right top (57.26 770.49) points
      

        
     0
     14.8947 725.4703 57.2618 770.4854 
            
                
         19
         SubDoc
         19
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     18
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 17 to page 17
     Mask co-ordinates: Left bottom (359.79 49.58) Right top (393.22 65.47) points
      

        
     0
     359.7896 49.5822 393.22 65.4698 
            
                
         17
         SubDoc
         17
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     16
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 17 to page 17
     Mask co-ordinates: Left bottom (327.68 33.69) Right top (343.57 47.93) points
      

        
     0
     327.6833 33.6945 343.571 47.9272 
            
                
         17
         SubDoc
         17
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     16
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 17 to page 17
     Mask co-ordinates: Left bottom (274.06 67.46) Right top (284.65 84.34) points
      

        
     0
     274.0624 67.4558 284.6542 84.3365 
            
                
         17
         SubDoc
         17
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     16
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 17 to page 17
     Mask co-ordinates: Left bottom (193.96 83.01) Right top (217.79 117.10) points
      

        
     0
     193.962 83.0125 217.7935 117.1048 
            
                
         17
         SubDoc
         17
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     16
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 17 to page 17
     Mask co-ordinates: Left bottom (577.91 15.82) Right top (605.39 49.25) points
      

        
     0
     577.9142 15.8209 605.3866 49.2512 
            
                
         17
         SubDoc
         17
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     26
     72
     16
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 69 to page 69
     Mask co-ordinates: Left bottom (510.39 785.38) Right top (510.39 787.37) points
      

        
     0
     510.3916 785.3801 510.3916 787.3661 
            
                
         69
         SubDoc
         69
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     68
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 67 to page 67
     Mask co-ordinates: Left bottom (11.25 7.55) Right top (58.92 32.37) points
      

        
     0
     11.2538 7.546 58.9168 32.3705 
            
                
         67
         SubDoc
         67
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     66
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 66 to page 66
     Mask co-ordinates: Left bottom (537.20 -1.06) Right top (612.67 40.98) points
      

        
     0
     537.202 -1.0598 612.6685 40.9763 
            
                
         66
         SubDoc
         66
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     65
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 66 to page 66
     Mask co-ordinates: Left bottom (465.71 -1.06) Right top (525.62 27.74) points
      

        
     0
     465.7075 -1.0598 525.6172 27.7366 
            
                
         66
         SubDoc
         66
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     65
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 65 to page 65
     Mask co-ordinates: Left bottom (108.23 129.02) Right top (121.47 143.58) points
      

        
     0
     108.2348 129.0206 121.4745 143.5843 
            
                
         65
         SubDoc
         65
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     64
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 65 to page 65
     Mask co-ordinates: Left bottom (10.26 7.88) Right top (48.33 29.72) points
      

        
     0
     10.2608 7.877 48.325 29.7226 
            
                
         65
         SubDoc
         65
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     64
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 65 to page 65
     Mask co-ordinates: Left bottom (24.82 52.89) Right top (44.02 79.70) points
      

        
     0
     24.8245 52.8921 44.0221 79.7026 
            
                
         65
         SubDoc
         65
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     64
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 60 to page 60
     Mask co-ordinates: Left bottom (569.64 1.92) Right top (609.03 34.69) points
      

        
     0
     569.6393 1.9191 609.0275 34.6875 
            
                
         60
         SubDoc
         60
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     59
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 60 to page 60
     Mask co-ordinates: Left bottom (552.76 1.92) Right top (574.94 34.03) points
      

        
     0
     552.7587 1.9191 574.9352 34.0255 
            
                
         60
         SubDoc
         60
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     59
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 59 to page 59
     Mask co-ordinates: Left bottom (510.06 767.84) Right top (611.01 791.67) points
      

        
     0
     510.0606 767.8375 611.0135 791.669 
            
                
         59
         SubDoc
         59
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     58
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 58 to page 58
     Mask co-ordinates: Left bottom (45.02 766.18) Right top (57.92 773.46) points
      

        
     0
     45.0151 766.1826 57.9238 773.4644 
            
                
         58
         SubDoc
         58
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     57
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 57 to page 57
     Mask co-ordinates: Left bottom (14.23 12.51) Right top (56.60 30.38) points
      

        
     0
     14.2327 12.5109 56.5998 30.3846 
            
                
         57
         SubDoc
         57
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     56
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 53 to page 53
     Mask co-ordinates: Left bottom (69.51 673.84) Right top (84.07 694.36) points
      

        
     0
     69.5086 673.8354 84.0723 694.357 
            
                
         53
         SubDoc
         53
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     52
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 53 to page 53
     Mask co-ordinates: Left bottom (167.15 744.34) Right top (186.35 771.81) points
      

        
     0
     167.1516 744.337 186.3492 771.8094 
            
                
         53
         SubDoc
         53
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     52
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 53 to page 53
     Mask co-ordinates: Left bottom (259.83 724.15) Right top (302.86 766.51) points
      

        
     0
     259.8297 724.1464 302.8588 766.5135 
            
                
         53
         SubDoc
         53
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     52
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 52 to page 52
     Mask co-ordinates: Left bottom (500.46 2.25) Right top (516.35 20.12) points
      

        
     0
     500.4618 2.2501 516.3494 20.1238 
            
                
         52
         SubDoc
         52
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     51
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 52 to page 52
     Mask co-ordinates: Left bottom (583.54 11.19) Right top (606.71 38.33) points
      

        
     0
     583.5411 11.187 606.7106 38.3284 
            
                
         52
         SubDoc
         52
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     51
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 52 to page 52
     Mask co-ordinates: Left bottom (545.48 8.87) Right top (564.34 28.73) points
      

        
     0
     545.4769 8.87 564.3434 28.7296 
            
                
         52
         SubDoc
         52
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     51
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 52 to page 52
     Mask co-ordinates: Left bottom (525.95 228.98) Right top (539.19 250.16) points
      

        
     0
     525.9482 228.9805 539.188 250.1641 
            
                
         52
         SubDoc
         52
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     51
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 52 to page 52
     Mask co-ordinates: Left bottom (497.15 274.00) Right top (507.41 283.26) points
      

        
     0
     497.1518 273.9956 507.4126 283.2634 
            
                
         52
         SubDoc
         52
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     51
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 48 to page 48
     Mask co-ordinates: Left bottom (580.23 23.10) Right top (601.41 46.27) points
      

        
     0
     580.2311 23.1027 601.4147 46.2722 
            
                
         48
         SubDoc
         48
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     47
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 48 to page 48
     Mask co-ordinates: Left bottom (486.89 -1.06) Right top (578.58 43.29) points
      

        
     0
     486.8911 -1.0598 578.5762 43.2933 
            
                
         48
         SubDoc
         48
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     47
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 44 to page 44
     Mask co-ordinates: Left bottom (549.12 -1.06) Right top (613.33 36.01) points
      

        
     0
     549.1178 -1.0598 613.3304 36.0115 
            
                
         44
         SubDoc
         44
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     43
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 42 to page 42
     Mask co-ordinates: Left bottom (541.17 -1.06) Right top (609.69 56.53) points
      

        
     0
     541.174 -1.0598 609.6895 56.533 
            
                
         42
         SubDoc
         42
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     41
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 40 to page 40
     Mask co-ordinates: Left bottom (551.43 8.21) Right top (613.33 34.36) points
      

        
     0
     551.4348 8.208 613.3304 34.3565 
            
                
         40
         SubDoc
         40
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     39
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 39 to page 39
     Mask co-ordinates: Left bottom (559.38 765.52) Right top (613.33 790.68) points
      

        
     0
     559.3785 765.5206 613.3304 790.676 
            
                
         39
         SubDoc
         39
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     38
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 38 to page 38
     Mask co-ordinates: Left bottom (549.45 0.60) Right top (597.11 39.98) points
      

        
     0
     549.4488 0.5952 597.1118 39.9834 
            
                
         38
         SubDoc
         38
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     37
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 38 to page 38
     Mask co-ordinates: Left bottom (557.72 381.24) Right top (583.87 406.72) points
      

        
     0
     557.7236 381.2374 583.8721 406.7239 
            
                
         38
         SubDoc
         38
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     37
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 37 to page 37
     Mask co-ordinates: Left bottom (12.25 5.89) Right top (70.17 34.03) points
      

        
     0
     12.2467 5.8911 70.1706 34.0255 
            
                
         37
         SubDoc
         37
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     36
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 37 to page 37
     Mask co-ordinates: Left bottom (362.77 190.25) Right top (392.23 204.49) points
      

        
     0
     362.7686 190.2543 392.227 204.487 
            
                
         37
         SubDoc
         37
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     36
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 37 to page 37
     Mask co-ordinates: Left bottom (332.98 422.28) Right top (361.78 447.11) points
      

        
     0
     332.9792 422.2805 361.7756 447.105 
            
                
         37
         SubDoc
         37
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     36
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 37 to page 37
     Mask co-ordinates: Left bottom (347.21 421.95) Right top (360.45 437.18) points
      

        
     0
     347.2119 421.9496 360.4516 437.1753 
            
                
         37
         SubDoc
         37
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     36
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 37 to page 37
     Mask co-ordinates: Left bottom (333.64 312.06) Right top (368.06 329.60) points
      

        
     0
     333.6412 312.0598 368.0645 329.6024 
            
                
         37
         SubDoc
         37
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     36
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 36 to page 36
     Mask co-ordinates: Left bottom (478.29 -1.06) Right top (613.33 41.31) points
      

        
     0
     478.2852 -1.0598 613.3304 41.3073 
            
                
         36
         SubDoc
         36
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     35
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 35 to page 35
     Mask co-ordinates: Left bottom (416.06 264.73) Right top (421.69 273.00) points
      

        
     0
     416.0585 264.7278 421.6854 273.0026 
            
                
         35
         SubDoc
         35
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     34
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 35 to page 35
     Mask co-ordinates: Left bottom (521.31 240.23) Right top (535.55 253.47) points
      

        
     0
     521.3143 240.2343 535.5471 253.474 
            
                
         35
         SubDoc
         35
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     34
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 34 to page 34
     Mask co-ordinates: Left bottom (542.17 10.53) Right top (606.05 43.96) points
      

        
     0
     542.1669 10.525 606.0486 43.9553 
            
                
         34
         SubDoc
         34
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     33
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 34 to page 34
     Mask co-ordinates: Left bottom (531.58 305.44) Right top (569.31 340.53) points
      

        
     0
     531.5751 305.4399 569.3083 340.5252 
            
                
         34
         SubDoc
         34
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     33
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 32 to page 32
     Mask co-ordinates: Left bottom (537.53 7.55) Right top (609.03 45.94) points
      

        
     0
     537.533 7.546 609.0275 45.9413 
            
                
         32
         SubDoc
         32
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     31
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 31 to page 31
     Mask co-ordinates: Left bottom (13.24 7.55) Right top (99.96 51.57) points
      

        
     0
     13.2397 7.546 99.96 51.5681 
            
                
         31
         SubDoc
         31
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     30
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 30 to page 30
     Mask co-ordinates: Left bottom (442.87 11.52) Right top (489.87 35.68) points
      

        
     0
     442.869 11.518 489.87 35.6805 
            
                
         30
         SubDoc
         30
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     29
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 31 to page 31
     Mask co-ordinates: Left bottom (534.89 767.84) Right top (612.01 792.33) points
      

        
     0
     534.8851 767.8375 612.0065 792.331 
            
                
         31
         SubDoc
         31
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     30
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 30 to page 30
     Mask co-ordinates: Left bottom (551.77 9.53) Right top (608.03 49.25) points
      

        
     0
     551.7657 9.532 608.0345 49.2512 
            
                
         30
         SubDoc
         30
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     29
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 28 to page 28
     Mask co-ordinates: Left bottom (551.43 3.57) Right top (598.77 39.32) points
      

        
     0
     551.4348 3.5741 598.7668 39.3214 
            
                
         28
         SubDoc
         28
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     27
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 28 to page 28
     Mask co-ordinates: Left bottom (310.14 158.48) Right top (356.48 190.92) points
      

        
     0
     310.1407 158.4789 356.4797 190.9163 
            
                
         28
         SubDoc
         28
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     27
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 28 to page 28
     Mask co-ordinates: Left bottom (550.77 777.44) Right top (550.77 777.77) points
      

        
     0
     550.7728 777.4363 550.7728 777.7673 
            
                
         28
         SubDoc
         28
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     67
     72
     27
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 72 to page 72
     Mask co-ordinates: Left bottom (489.87 -1.06) Right top (612.34 44.95) points
      

        
     0
     489.87 -1.0598 612.3375 44.9483 
            
                
         72
         SubDoc
         72
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     71
     72
     71
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 71 to page 71
     Mask co-ordinates: Left bottom (8.94 8.87) Right top (68.52 35.02) points
      

        
     0
     8.9368 8.87 68.5156 35.0185 
            
                
         71
         SubDoc
         71
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     71
     72
     70
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 70 to page 70
     Mask co-ordinates: Left bottom (548.79 2.25) Right top (613.33 49.25) points
      

        
     0
     548.7868 2.2501 613.3304 49.2512 
            
                
         70
         SubDoc
         70
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     71
     72
     69
     1
      

   1
  

 HistoryList_V1
 qi2base



