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INTRODUCTION

BACKGROUND

This report présents the results of a study known as the Rail
Corridor Study. The purbose of the study was to identify community
problemé arising from conflicts between railroad operations and community
activities, and to identify and evaluate possible low-cost solutions to
these conflicts. The study was initiated as a result of (1) the formation
and activities of the Rail Traffic Task Force, a voluntary groﬁp'of
Minnesota and North Dakota communities organized to identify and resolve
railroad/community activity conflicts, and (2) the increasing significance
of the coal train impact issue.

The study area is shown in the following exhibit. It is the

Burlington Northern, Inc., main line corridor from Beach, North Dakota,

Beach Bi smarck Moor head

Fargo
Staples

Minneapolis

]

STUDY CORRIDOR




through Fargo North Dakota, and Moorhead, Minnesota, to Staples, Minnesota,
and then branching to the vicinities of Minneapolis and Duluth, Minnesota.

In 1976 the Rail Traffic Task Force was formed. Its members
recognize that Burlington Northern, Inc., has had a substantial positive
effect on the approximately 80 communities located along the corridor, for
many years serving as a major employer and providing essentigl freight‘
transportation links to the rest of the country. The railroéd continues to
play a vital role in the development and well-being of these communities.

On the other hand, the location of the railroad main line within
these Eommunities'and local_rail service provided to them has created
conflicts Qith communit? activities.. The Task Force has contended that the
increase in coal traffic in the corridor has intensified the conflicts.
Task Force members, as well as community residents, are concerned that if
projected increases in coal traffic occur; the conflicts will become even
more serious. Thé concerns of the Task Force and the acfions it has taken
to express these concerns are largely responsible for ihitiating fhis
study.

The efforts of the Task Force and the commitment of the states of
Minnesota and North Dakota and the Burlington Northern, Inc., to address
commgnity problems attracted the attention of the U.S. Departments of
Enefgy and Transportation. The Departments were attracted by the
opportunit& to conduct a prototype study of community impacts of railroad
operations, particularly unit coal train operations. As coal has come to
play a more significant role in meeting the nation's energy requirements,
the community impacts of increased unit coal train movements has become an
increasing concern of the federal government. Consequéntly, the
U.S. Departments of Energy and Transportation joined thé Minnesota
Department of Transportation,‘the North Dakota State Highway Department,

Burlington Northern, Inc., and the Rail Traffic Task Force in jointly
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sponsoring this study. A Study Management Board, on which each of the
above study participants was represented, was responsible for policy

guidance and approval of study results and products.
STUDY OBJECTIVE AND APPROACH

At the initiatioﬁ of the study, there were many uncertainties
with respect to rgilroad/community conflicts occurring in the corridor.
These uncertainties included:

e The nature of the problems being expérienced,

e The locatipn and severity of the problems,

° Thé factors éontributing to the problems,

'@ The repercussions of the problems on community well-being and
on railroad operations, and

e The feasibility and effectiveness of alternative strategies,
particularly low-cost strategies, to resolve the problems.
The purpose of this study was to resolve these uncertainties. . More

specifically, the study objective was to find low-cost solutions to the

impacts of railroad/community conflicts occurring along the study

" corridor.

To accomplisg this objective, a three-phase work program was
conducted.

Phase I didvthe following:

e Identified community problems (existing and perceived)
resulting from railroad/community conflicts in the corridor,

e Determined in which communities problems occur,

e Determined which communities have the most severe problems,
and ’

® Chose six communities for more in-depth case study.
Phase II did the following:

o Defined and described problems in each case study community,
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° Identified alternative low-cost solutions to resolve
problems in these communities,

® Evaluated the alternatives and proposed implementation of
several as demonstration projects, and

® Identified potential funding sources to implement projects
selected for demonstration.

Phase III did the following:
° Implemented the demonstration projects,

e Determined the effectiveness of each project in resolving
community problems, and

o Examined the applicability of the projects in other
communities.

PRIMARY STUDY CONCLUSIONS

As a result of the Rail Corridor Study, the understanding of
rail/community‘conflicts and of the potential for low-cost actions to
reduce these conflicts has been advanced significantly. Tﬁe basic problems
associated with the conflicts have been defined and the factors which
contribute to them, including the role of unit coal trains, have been
clarified. Analytical ﬁethods and procedufes have been developed which
provide for accurate problem identification and assessment and for
alternatives analysis.

Most significantly, the implementation and review of several
demonstfation projecté has shown that low-cost actions can effect
significant reductions in rail/community conflicts. Through a variety of
actions, general vehicular delay in the case study communities has been
reduced by 15 to 30 percent. Because the averagé duration of delay per
vehicle also was reducéd, general vehicular delay time was reduced by a
larger amount, from 20 percent to 55 percent, depending on the community.

Delays to emergency services also have been reduced by at least as much as
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general vehicular delay. Finally, reductions in crossing accidents ranging
from 10 to 75 percent are expected to fesult from the demonstration
projects. These results were achieved at an average project cost of
$130,000; half the projects cost under $70,600. The raﬁge in cost per
comnunity was $115,000 to $640,000, excluding the million—dollar
intersection improvement made in one community.

These results can be achieved in other communities as well. It
is clear that low—cost actions will not solve all problems in all
communities. In some communities, the actions may merely contain problems
while more extensive solutions are formuiated. In other communities,
low-cost actions will be ineffective and can serve no function. The Rail
Corridor Stuay results reveal, however, the exciting potential for
low-cost actions to reduce or substantially resolve problems associated

with rail/community conflicts.

REPORT ORGANIZATION

This report details the technical approach and the findings which
led to the above conclusions. A study summary report and interim reports
for Phases I and II also are available on request from the Minnesota
Department of Transportation.

The report is dividedvinto two parts. Part A presents the
overall results of each study phase. It begins with a description of:
rail/community conflicts encountered throughout thé study corridor.

(See Chapter I.) Problems associated with the conflicts and the
contributing factors are identified. The findings from the corridor
perspectivé are based on an extensive survey of corridor communities,
involving a mail survey of residents, interviews with community and

railroad officials, public hearings, and field observations.



Chapter II presents the overall results of the case studies. A
set of six community case studies was conducted to develop a better
understanding of rail/community conflicts and to identify and test
potential low—cost solutions. The communities are reprgsentative of
corridor communities in general with respect to characteristics,
rail/community problems, problem cauées, and potentially effective low-cost
solutions. The nature, magnitude, and causes of problems experienced in
each community are deécribed in Chapter II. This discussion is followed by
the definition and evaluation of the demonstration projects implemented in
each community to reduce priority problems. The applicability of the
démonstration projects in other communities also is presented.

Part B of the report consists of the detailed case studies.. One
chapter is devoted to each case study community. Community characteristics
and problems’are detailed. Problem definitions include causes and
estimated magnitudes. The demonstfation projects are identified.
Evaluation of the projects includes observed changes iﬁ problem magnitudes
attributable to the projects and residents' opinions of the projects
effects.

In addition to Parts A and B, the report contains four
appendices. The first appendix specifies the methodology used to conduct
the case studies. The second appendix identifies the low-cost actions
considered fof each case study community but not implemented as
demonstration préjects for a variety of reasons. As such, the material

céntained in the appendix supplements the understanding of low—cost actions

preéented in the case studies. Appendix C lists funding sources of
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16w—cost actions. The list was prepared in the spring of 1980 and,
consequently, does not reflect the many changes in federal programs which
have recently occurred or have been proposed. The last appendix lists
actions taken independently by Burlington Northern, Inc., to reduce
rail/community conflicts throughout the study corridor. The list provides
insight into the applicability of low-cost actions throughout the corridor

and reflects the railroad's commitment to resolving these conflicts.
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CHAPTER I

RAIL/COMMUNITY CONFLICTS—
THE CORRIDOR PERSPECTIVE

INTRODUCTION

In this chapter, the basic problems resulting from railroad
community conflicts experienced throughout the corridor are defined..
Variations in problem incidence, severity, and manifeétationbamong
communities are explored. The causes-of the problems are discussed.
Finally, expectations about future problem incidence and severity are

presented.

The findings presented in this chapter are based on information
on 47 of the 77 corridor communities. The infofmation was obtained from

the following sources:

® Review of rélevant documents. A review of documents dis-
cussing railroad/community conflicts and attendant problems
was conducted.

® A mail survey of corridor residents. A survey instrument was
developed and mailed to 12,000 randomly selected corridor
residents representing 30 .corridor communities. The survey
asked recipients to identify the problems occurring in their
community as a result of railroad/community conflicts. Also,
recipients were asked to indicate the severity of each
problem. A 25% response rate was obtained.

e Interviews and public meetings with corridor community
officials and residents. Regional public meetings were held
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to provide the opportunity for residents to express thelr
concerns and opinions regarding railroad/community conflicts.
About twenty communities were represented at the public
meetings. Representatives of each corridor community also
were invited to discuss with the consultant the railroad/
community conflicts occurring in their community. Over
thirty communities elected to be interviewed. They were
represented by a variety of people including elected offi-
cials, city employees (administrators, planners, police and
fire chiefs, emergency service, and public service
providers), and interest groups (citizens' advisory
committees, Chambers of Commerce).

Interviews with state and Burlington Northern Railroad
officials. To understand the respective .state's and the

railroad's perceptions of the problems, representatives of

the Minnesota Department of Transportation, the North Dakota
State Highway Department, and the Railroad were invited to
meet with the consultant. Representatives of each Burlington
Northern regional and district office associated with the
study corridor were interviewed on location.

Field observations. During the tour of public meetings and
interviews, on—site observations were conducted by the con-
sultant to gain a first-hand understanding and appreciation
of the problems being experienced.

BASIC PROBLEMS OCCURRING IN THE CORRIDOR

Seven basic types of problems exist or are perceived to exist in

corridor‘communities.as a result of rail/community‘conflicts. These basic

pfoblems are:

Pedestrian safety

Véhiclevsafety

Emergency service delay

Delays. in traveling to and from work and school

Noise; air pollution, and other environmental disturbances
Community development problems such as inhibition of economic
or residential growth, distribution of economic activity away

from preferred locations, and reduced community
attractiveness.



Among the seven basic problems, emergency service délays was
cited most frequently by corridor residents as a community problem. Almost
60 percent of the respondents to the mail survey stated that emergency
service delays are created by railroad community conflicts in their
communities.

Delays to emergency services also was cited as the most serious
problem resulting from railroad/community conflicts. Recipients of the
survey were asked to indicate the degree of severity (not severe, slightly
severe, severe, very éevefe)'of each problem in their éommunity. In the
opinion of 34 percent of the respondents, emergency vehicle delay is a
gsevere or very severe problem. Response rates for the other problems are

reported in Exhibit I-1.
PROBLEM INCIDENCE AMONG COMMUNITIES

All corridor communities for which information was obtained
experience at least one of the seven basic proﬁlems identified above.
However, the relative extent and severity of each problem varies consi-
derably among communities. What is deemed a serious proﬁiem in one.éom-
munity is of no app#rent concern in another. This conclusion is revealed
by the wide range in responses among communities tb mail_survey questions
(see Exhibit I-2). For example, 74 percent of one community's respondents
stated that delays to emergency vehicles is a serious problem in their
community. At the other extreme, only 3 percent of another community's
'respondents indicated that this is a serious problem. Similar ranges are
associated with the other problem types.

The survey results also reveal that the communities with the most

serious problem (i.e., with the largest percentage of respondents who
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EXHIBIT I-I

Problems Cited By Corridor Communities : Problems Cited By Corridor Communities
(Percent of Respondents Who Perceive , (Percent of Respondents Who Perceive a Problem
a Problem to Exist) to be Severe or Very Severe)
EMERGENCY VEHICLE DELAY T EMERGENCY VEHICLE DELAY T
VEHICLE SAFETY PR (7 VEHICLE SAFETY BT 267
DIFFICULTY GETTING TO/FROM , PEDESTRIAN SAFETY | TR 167
SHOPPING & RECREATION N .o :
DIFFICULTY GETTING TO/FROM e . DIFFICULTY GETTING TO/FROM
. WORK & SCHOOL 36% WORK & SCHOOL
PEDESTRIAN SAFETY RN 327 DIFFICULTY GETTING TO/FROM
SHOPPING & RECREATION
NOISE, AIR POLLUTION & OTHER . COMMUNITY DEVELOPMENT
DISTURBANCES . 307 | PROBLEMS
COMMUNITY DEVELOPMENT PROBLEMS SlSEERE 227 NOISE, AIR POLLUTION AND OTHER _
DISTURBANCES

Source: Ermnst & Ernst Survey of Study Corridor Residents; December, 1978-February - 1979,



EXHIBIT I-2

RELATIVE SEVERITY OF PROBLEMS CITED BY CORRIDOR COMMUNITY

COMUNITIES PEACENT OF COMMDMITT BESIDEXTS WO PERCIIVE THE SPECIFIED PROALDG AS A SEVERE OR VERY SEVERE PROBLEW IN THEIR COMMUNITY

Beergency Dalays Traveling|Deluys Traveling
Pedsetrisn Vehicle Bovironmental Vehicle To/From Work and] To/Frow Shopping Commmity
Safety Safety Problems Deley i School and Recrestion Development
et 8 15 3 15 3 0 5
Bratnerd 6 26 3 58 C 12 ) 11 4
Coon Rapide 7 11 11 9 11 11 4
(rowvell 3 6 6 3 2 0 ' 8
Detro’t Lekes 7 11 4 23 8 3 5
Dilvorth 4 11 15 23 20 13 11
Lk River 29 35 13 33 11 13 - 20
Pridley 11 16 9 8 8 6 8
Havley ‘ 10 5 4 5 5 4 9
Little Falle 11 30 8 74 33 38 21
woorhead 13 15 7 40 32 11 20
_ Metley 12 34 e 11 5 5 ‘0
' New York Willa 3 : 18 3 11 2 0
Perhsz 29 66 13 40 21 18 7
Seriell 10 18 14 33 9 8 15
Sauk kaptds 24 641 23 47 23 1¢ 16
_ Staples ) 13 12 7 66 19 16 25
$r. Cloud 3 16 13 17 13 10
Vadens 22 22 7 ! 49 18 9
HOR;E-?:.M“ 58 77 15 73 42 38 ! 14
Belfield 18 8 15 S 5
EBisearck 3 19 7 1
Casselton 32 45 13 52 18 12 9
pickinwon 16 14 13 18 2 12 11
Fargo 25 21 12 18 19 8 8
. Jamestown 19 29 13 53 ) 18 14 9
Mandar 11 9 17 6 8 17
—Lunds
Senbern 18 18 O 20 8 10 0
Steele 11 13 8 21 5 5 3
Tapper 16 40 16 12 8 8 4

Source: Erust & Ermst Survey of Study Corridor Residsnts,
Dacember 1978 - Februsery 1979.

I-5



believe a serioﬁs problem exists) vary by problem type. Only two of the
communities (Beach, North Dakota, and Sauk Rapids, Minnesota) rank among
the top ten most severely affected communities in all seven problem areas.
Seventy percent of the communities are in the top ten in at least one
problem area. The summary of this characteristic of relative problem

severity is presented in Exhibit I-3.
EXAMPLES OF COMMUNITY PROBLEMS

It has been shown that the relative incidence and severity of
problems differs among corridor communities. There also are differences in
the wéys problems are manifested in communities. These differences are
best understood through examples. The examples presented beiow are
organ12ed by the seven basic problem types previously defined.

e Pedestrian Safety

In several communities, a large portion of the elderly popu-
lation resides on the side of the main line opposite to the
central business and commercial area. Often these people do
not have access to automobiles or by preference travel by
foot. As train traffic has increased in the corridor, there
has been growing concern for the safety of elderly pedes-
trians who cross the main line for personal business or
social activities. In addition, some communities are con-
cerned that the elderly population 1is becoming increasingly
isolated from the rest of the community due to pedestrian
safety fears and delays.

In one community, a new swimming pool is nearing completion.
The pool is located on the south side of the main line
adjacent to the community golf course. Because two-—thirds of
the population resides on the north side of the main line,
the community is concerned about the potential safety hazard
for children crossing the main line to go swimming.

A problem occurring with increasing frequency is children
crawling underneath standing trains to avoid being late for
school or to avoid waiting for th train to move so that they
might proceed to their destination.
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EXHIBIT I-3

THE FREQUENCY WITH WHICH COMMUNITIES RANK WITHIN
THE TOP TEN MOST SEVERELY AFFECTED
COMMUNITIES BY PROBLEM TYPE*

NUMBER OF PROBLEM AREAS
IN WHICH A COMMWNITY RANKS PERCENT OF CUMULAT I VE PERCENT

WITHIN THE TOP TEN COMMUN I T 1ES OF COMMUNITIES
0 33 A 33
1 _ 17 50
2 10 . 60
3 7 67
4 10 77
5 10 87
6 7 %
7 ' 6 100

¥Only communities represented in the survey of corridor residents are
Iincluded in this calcufation. ‘

SOURCE: Ernst & Whinney Survey of Study Corridor Residents, December 1978~ .
February 1979, ‘
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Vehicle Safety

In some communities, local switching operations often acti-
vate the gates at a crossing even though the train will not
use the crossing. In other communities, the gates are acti-
vated by trains standing while the crew takes a break or a
crew change occurs. These false warnings at crossings may
last up to 20 minutes. Accustomed to this experience,
motorists have begun to ignore the warning signals with
increasing frequency by weaving theilr vehicles through the
gates. Several fatal accidents have resulted from this
practice because the motorist falled to see a train coming
from a direction opposite to the switch operation or standing
train. In one community, trucks carrying combustible cargo
frequently ignore the warning devices. A collision with a
train and one of these trucks could produce a major disaster
in the community.

In many communities, the vehicle safety problem results in
part from visual obstructions created by sharp curves in the
track, and grain elevators, lumber yards, and other rail user
facilities located adjacent to the main line crossings.

Steep approaches to grade crossings have caused accidents in
some communities. The steep approach obstructs the motor-
ist's view of trains. Also, to make it up and over the
crossings, particularly in icy conditions, drivers will get
up speed and are unable to stop if a train is coming.

Environmental Problems

Some communities, where residential areas are located near
the railroad, are annoyed by train whistles blown late at
night.

As a result of lengthy vehicle delays at railroad crossings
on major roadways, some communities report pollution prob-
lems. When the delays occur during peak time periods of the
day, lengthy queues of idling vehicles are created.

In one community the natural buffer of trees between a
residential development and the main line and railroad yard
was removed to provide space for yard expansion required to
satisfy growing demand. With the removal of this barrier,
the community is no longer shielded from the yard operations.
Property values are said to have declined as a result of the
visual intrusion.

Delays to Emergency Vehicles

For many communities, a central cause of this problem is the
existence of only one fire station, or one hospital, or one



ambulance service which must serve population on both sides
of the main line. When the grade crossings are blocked, a
more circuitous route to respond to emergencies 1is required.
In emergency situations, a delay in reaching the emergency
location could be critical. For example, a slaughter house,
the major employer in one community, burned to the ground
because the fire engine was delayed by 20 minutes at a
railroad grade crossing.

Other communities' emergency vehicle access problems are
complicated by community development patterns and geography.
For example, in one community, the residential area is shaped
like a triangle with the main line bordering two sides and a
river bordering the third side. Emergency services are pro-
vided from another part of the community making delays to
emergency vehicles a potential problem. Geographic barriers,
particularly lakes and rivers, occur frequently in corridor
communities and complicate the vehicle delay problem.

The anger caused by delay of emergency vehicles at rail
crossings is as much a part of the problem as the actual
losses resulting from these delays. Residents related emo-
tional descriptions of the intense anxiety created when a
relative accompanies a person in the ambulance and the ambu-
lance is delayed at a crossing on the way to the hospital.

Delays to Work and School

In one community, children are bused across the main line for
a special lunch program. Often they are delayed at crossings
going to and from their lunch location. The delays mean a
particularly short time for lunch or shortened classroom
time. ,

Many community members express frustration in commuting to
work because of blockage by trains. Sometimes they leave
with time to spare but are blocked by a train for 20 minutes
and reach work late. Other times they leave early and arrive
at work extremely early. The unpredictability of delays is
as frustrating as the length of delays.

Delays to Shopping & Recreation

Many of the communities are located near prime recreation
areas. The population in these communities often doubles or
triples during the summer. When trains block access to the
recreation areas, large congestion problems are created
which disrupt community activities as well as delay
vacationers.



Most corridor communities are too small to support more than
one shopping and business area. Further, the shopping and
business area has developed along one side of the main line
while the residential areas are dispersed on both sides.
Often the population split by the main line 1is in a 35%/65%
ratio. Consequently, a significant portion of most commu-
nities' residents are subject to delays traveling to/from
shopping areas. '

e Economic Development

In several cases the community's growth is constricted by
geographical limitations such as rivers and lakes. These
communities have developed across the railroad track from the
main part of the community where the only available land
exists. In other communities existing infrastructure makes
development on the "wrong side of the tracks"” an economic
necessity. These developments further split the communities
and increase the incidence of conflicts.

In some communities development decisions have been made with
no regard for the community/railroad conflicts which will be
created. An example is a community currently located pre-
dominantly on one side of the main line which has planned a
major residential development on the other side of the main
line.

In some éommunities, the closeness of the mainline to the
CBD or residential areas has created the fear of derailment
as train traffic has increased. While the problem in this
case is more one of expectation than a history of accidents,
there have been isolated cases where derailments have done
substantial damage to adjacent properties.

° Potentially serious delays in responding to medical, fire,
and police emergencies.

° Significant and unpredictable delays in travel to/from work,
school, business, and social activities.

FACTORS CONTRIBUTING TO COMMUNITY PROBLEMS

The examples cited above reveal that the problems are indeed the

result of rail/community conflicts. To clarify this point, Exhibit I-4

lists the factors found to contribute to the incident and severity of the

seven basic problem types defined earlier. The factors are grouped to show



T1-1

Community Transportation System

No grade separated crossings*

At grade crossings close/blocked simultaneousiy*
Grade separation inadequate

Outdated, inadequate warning devices®

Visual obstruction near rail right-of-way*

lcy roads

Steep approaches to grade crossings

Pooriy maintained grade crossings

Voiume of vehicle traffic®

State Highways in Communities®

State hlighway traffic diverted through communities

by blocked crossings
Number of crossings and thelr spacing®
Angle of Roadway approach to crossing
Location of warning signais
Lack of padestrian crosslings*

Community/Ralliroad Communication

Do not know who to contact concerning problems®*
Recelve Incomplete or Inconsistent data

Lack of rallroad/emergency vehicle commnunication®
Ralliroad not responsive to requests or complalnts

EXHIBIT I-4

FACTORS CONTRIBUTING TO COMMUNITY PROBLEMS

Behavior Patterns
Posslible misperception of problem severity
Violation of crossing warning signais®

Large volume of pedestrian traffic*

Community Service Patterns, Equipment, and Facilities

One emergency station serving areas on both sides of The main line*
School bus routes require crossing main tine*

Transit bus routes require crossing main line®

Location of community recreation facliities vis-a-vis main line*

Community Activities and Development Patterns

Percentage of community split by the main line*

Geographic barriers to development and access*

Significant seasonal variations in population/iraffic®

Location of storage tank with combustible chemicals adjacent to main line*

tocation of new or planned deve!opment®

tocation of availabie land for development

tnfrastructure In place

Separation of commercial and business area fram residential area by main
ling®

Separation of resldential areas from school, shopplng, work and recreation
areas by the main line*

Development on soft soii foundation

Railroad Operating Practices

Crew change location®

Local switching operations®

Train speed®

Train jength®

Train volume®

Standing frains which block cressings®

Time of day switching operations occur®
Unpredictabl ity of train movements®

Idling trains ’

Activation of warning signals when unnecessary®

Rallroad Facilitles

Inadequate spur on siding length®
Mechanical versus autamatic switches
Locations of traln verifiers

Number of main lines

Location of switching operations®
Not well maintained right-of-way
Location of Yards®

Condl tion/age of tracks and structues
Track configuration

Loation of maintenance facilities
Refuseling location



that comﬁunity characteristics and activity patterns as well as rallroad
operations and facilities give rise to these problems.

Exhibit I-5 further clarifies the process by which the community
problems are created. It presents the dynamic relationship between com-
munity activities and railroad opefations that create the problems.‘ The
exhibit shows how the blocking of grade crossings within communities by
railroad operations conflicts with community activities and development,
thus creating the seven basic problems previously defined. 1/.

An attempt was made to correlate specific community and railroad
characteristics wifh problem incldence and severity to determine whether
certainvfactors are more significant than others in creating probiems. A
X2 test was used. The analysis provided no conclusive results.
Considerable variation in the combinafion of factors occurring in the com—
munities made the sample size inadequate to provide Statistically signifi-
cant results. Nonetheless, field observations indicate that certain

factors are more significant than others. These factors are identified

with asterisks in Exhibit I-4, above.
THE ROLE OF UNIT COAL TRAINS

The role that unit coal trains play in the incldence and sevérity

of community problems is of particular concern in this corridor. A large

l] Although some problems reported were not the result of grade crossing
blockage (e.g., disturbances to land uses adjacent to the main line),
most of the significant problems (i.e., those reported most frequently
and those thought to be most serious by community officials and resi-
dents) are related to the blocking of grade crossings. Thus, the
discussion focuses on these problem types.
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EXHIBIT I~5

INTERRELATIONSHIP OF FACTORS CONTRIBUTING
TO COMMUNITY PROBLEMS

Factors Which Determine
Characteristics of Trains
Blockage of Crossings

¢ Length
Train speed i
Volume of traffic
Facilities
Operations
Schedule

Train Blocks Crossing
e Length of time
e Location
® Time of day
e Day of week

Community Characteristics

e Trans. system
B e Services
¢ e Development patterns
e Activities
e

Behavior patterns

¥

Direct Effects

Delays to/from work,

school, personal business,
social activities

Delays to emergency vehicles
Vehicle and pedestrian safety
Environmental disturbances

l

Indirect Effects

Factors Determining
Community Characteristics
Historical events
Development decisions
Capabilities

Location

Geographic charac-
teristics

e Community developement
e Other environmental
problems.




percentage of the increase in railroad operations in the corridor since
1971 is associated with increases in unit coal trains. Further projections
suggest that future train increases will be predominantly unit coal trains.
Because of this condition and the perception expressed by many at the
outset of the study that unit coal trains are largely responsible for
community problems in the cbrridor, the role of these trains was examined.

Contrary to popular opinion, it was found that unit coal trains
are not the sole cause of the community problems. Although unit coal
trains may be a significant factor in the development of community
programs, tﬁey have not created any unique problems, nor are they the sole
causé of anyvof the problems currently existing in the corridor. Rather,
it is the cumulative effect of a mix of railroad operations in interaction
with community characteriétics that creates the problems existing in
corridor communities. The relative contribution of unit coal trains to
these problems does not differ among communities. The contribution is a
funétion of traffic volume, train operations conducted, the characteristics
of rail facilities, and the characteristics of the community. In this
pgrticular corridor, the following general observations concerning the
relative role of unit coal trains in the develbpment of community problems
can be made:{

e ' In most communities, the types of operations conducted by

unit coal trains differ only marginally from those conducted
by merchandise trains. Consequently, the types of problems
to which these trains contribute are the same. This conclu-
sion is substantiated by the fact that the types of problems
existing in communities with predominantly coal train traffic
differ only marginally from those in communities with pre-
dominantly non-coal train traffic. The magnitude of the coal
trains' contribution to problems in a given community, how-
ever, may differ significantly from merchandise trains for
reasons stated below.

. For through train movements under free traffic flow condi-

tions, coal trains will block more crossings simultaneously
for a slightly longer period of time than other trains. The
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difference between the coal and merchandise trains in this
regard, however, is small.

Where both coal trains and merchandise trains conduct yard
operations, or other operations requiring deceleration,
stopping and acceleration, unit coal trains will block more
crossings simultaneously for a slightly longer period of time
than the merchandise trains.

In some communities, merchandise trains conduct set—out and
pick—up operations in the yards. In these communities, the
merchandise trains may block crossings for a longer period of
time than coal trains if the latter do not conduct and are
not affected by trains entering and exiting the yards.

The relative volume of unit coal trains versus other trains
varies among communities. West of Casselton, North Dakota,
coal trains predominate. East of Casselton, merchandise
trains predominate. Thus, unit coal trains are a more
significant contributing factor west of Casselton.

There are definite operating differences between unit coal
trains and local freight trains. Thus, the problems that
each of these trains create may differ. Alternately, they
may contribute to the same problem in a community in
different ways.

Because most of the operating characteristics of unit coal
trains and merchandise trains are similar, many, but not
all, potential solutions used to address problems created by
these trains are similar. Due to the large differences
between unit coal trains and local freight trains, potential
solutions for problems involving these train types differ
more frequently.

PROJECTIONS OF FUTURE COMMUNITY PROBLEMS

Data on the historic trends of problem concurrence and severity

in the corridor are unavailable. However, it appears that the extent and -

magnitude of problems in the corridor will continue to increase. This is

indicated by projections of train operations and community development

patterns occurring in the corridor. Train projections show modest

increases in traffic volume through 1985, one to three trains daily

depending on the line segment. All of the increase is expected to be unit

coal trains.

The projected increases in traffic volume will mean increases

in community problems as well.
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Also indicating ﬁhat problems will increase in occurrence and
severity is the magnitude and pattern of community development occurring in
the corridor. Some corridor communities are experiencing annual average
growth rateé of 10 percent. Growth translates into increased potential for
conflicts between railroad bperations and community activities. The devel-
opment patterns occurring also may worsen existing problems or create new
ones. Several corridor communities are experiencing development or have
planned development which will further split the community on both sides of
the main line. Other communities are locating new schools, recreation
" facilities, énd other public facilities on the side of the main line apart
from the primary residential areas of the community. To some éxtent these
development patterns are unavoidable. Choices are limited by available
land, geographic features such as lakes and rivers, and past investments in
infrastructure. Regardless of'the cadse, the magnitude and pattgrns of
community growth may increase tﬁe occurrence and severity of railroad/

community conflicts and attendent problems.
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INTRODUCTION

CHAPTER 1I

COMMUNITY PROBLEM ASSESSMENTS AND
DEMONSTRATION PROJECT RESULTS

In Phases Il and III of the study, an in-depth analysis of

problems and alternative solutions in the following six case study

communities was conducted:

Beach, North Dakota (population 1,500)
Casselton, North Dakota (1,800)

Elk River, Minnesota (7,000)

Hebron, North Dakota (1,100)

Moorhead, Minnesota (30,000)

Sauk Rapids, Minnesota (5,800)

The communities are representative of other corridor communities in terms

of characteristics, problems, causes of problems, and potentially effective

low-cost solutions.

PROBLEMS CONFRONTING THE COMMUNITIES

The case studies focused on the problems designated as priorities

by each community. The problems investigated included emergency vehicle

delays; vehicle and pedestrian safety; access problems in traveling to and
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from work, school, business, and shopping; and community development con-
straints. Environmental disturbances were not investigated. Although some
residents perceived environmental disturbance as a serious problem, most
residents considered it a relativély minor one.

Estimates of the magnitudes of priority problems in each
community were made (see Exhibit II-1). The estimates, which represent
community totals, suggest a wide range of experience. When the estimates
are put in per capita terms, however, relative problem magnitudes among
communities are less diverse. Also, tﬁe rank order of communities by
problem magnitude changes when per capita, rather .than communityQWide,
estimates are used, as can be seen in Exhibit II-2. These comparisons show
that small communities may have more severe rail/community conflicts than
larger communities and illustrate the importance of using per capita as
well as absolute estimates when evaluating problem severity in and among
communities.

A comparison of railroad operating characteristics among the
communities reveéls a significant conclusion. Rail/community conflicts are
not solely related to the number of train operations conducted in a
community. The conflicts derive from the types of railroad oéerations
conducted and ffom the characteristics of the community as well. For
example, while both Elk River and Sauk Rapids experience 25 trains on the
average day, the percentage of the day that crossings are blocked on
average in Elk River is twice that‘of Sauk Rapids. The difference is in
types of trains, types of operations, and train speeds.

As noted, community characteristics also are an important deter-
minant of the magnitude of rail/community conflicts. Using the Elk River/

Sauk Rapids example, in which blocked crossing time in Elk River is twice
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ESTIMATES OF CURRENT PROBLEM MAGNITUDES IN CASE STUDY COMMUNITIES 1/

COMMUNITY DEVELOPMENT

EMERGENCY VEHICLE AUTO/TRAIN ACCESSIBILITY (DELAY AT CROSSINGS

DELAYS PER YEAR ACCIDENTS (DELAY PER YEAR AT CROSSINGS PROYVIDING ACCESS_TO THE CBD)
Community Ambulance 2/ Flre Pollice PER YEAR Vehicles Vehicie Hrs, Person Hrs. 3/ Vehicles Vehlcle Hrs Person Hrs
Beach, ND ‘2,5 0.0 - 0.7 ) 84,000 3,700 5,200 NA NA NA
Casselton, ND 20.0 | 0.8 - 0.8 125,000 3,700 5,200 ‘ NA NA NA
Elk River, MN 18.0 10.0 - 0.3 245,000 9,800 13,700 NA NA NA
Hebron, ND 5.3 1.7 - 0.5 44,000 1,900 2,700 NA NA NA
Moorhead, MN 91.0 27.0 300.0 2.5 840,000 36,000 50,300 560,000 22,700 32,700 4/
Sauk Raplds, “N 33.0 0.7 == t.0 284,000 5,700 71,800 NA NA NA

3V

Please note that these are estimates of the order of problem magnitude. The estimates appear reasonable but are not statisti-
cally verifiable, Also, NA Is not sppliceble; blank spaces mean that & reasonable estimate of problem magnitude couid not be
developed. No credible estimate of potentisl pedestrian/train sccldents could be developed., Consequentiy, this problem area Is
excluded trom this exhibit,

It Is not possible to estimate with any confidence hovw many of these delays may be critical to the patient, Previous research
suggests that about flve percent of the patients confront a |ife-threatening situation prior to recelving medical attention; about
one percent of the patlients travelling to the hospltal confront a life-threatening sltuation. However, It is not possible to
determine In how many of these cases a delay of the character estimated for these communlities will be criticel. No critlical
delays to date have occurred In any of the communities to our knowledge.

Assumes 1.4 persons per vehicle.
tnciudes delays to transit users.

Residents also are concerned sbout the safety hazard at the Intersectlon of a local street and a trunk highway created by traftic
congestion at the nearby grade crossing during train operations. Average accldent experlance is 8 per year at this Intersectlion,

Because the equations used to estimate suto/traln accldents are based on natlonal data, and due to the difflcultles assocliated
with estimating grade crossing accldents, the estimates must be regarded as representing the order of magnitude of what may occur
in the communitles, They should not be regarded as accurate predictions of what will inevitably occur.



EXHIBIT II-2

PER CAPITA MAGNITUDE OF SELECTED
CASE STUDY COMMUNITY PROBLEMS

PER CAPITA PROBLEM MAGNITUDE _]-__/
(Number Per Average Year)

Ambulance Vehicles Auto/Train
Community Delays Delayed Accidents
Beach, ND .0083 56 .0005
Casselton ND L0111 69 .0004
Elk River, MN .0026 35 .0001
Hebron, ND .0048 40 .0004
Moorhead, MN ‘ .0030 28 .0001
Sauk Rapids, MN .0056 48 .0002
1/ Community populations are: Beach 1,400
‘ Casselton 1,800
Elk River 7,000
Hebron 1,100
Moorhead 30,000

Sauk Rapids 5,800

1I-4



that of Sauk Rapids, if would seem that problem magnitudes would be larger
in Elk River. This is not the case, however, because Sauk Rapids' develop-
ment patterns cause éommunity activities to conflict more frequently with
train operations than those in Elk River (see Exhibits II-I and II-2).

These comparisons verify the Phase I conclusion that community
problems experienced along the corridor result from the interaction of
railroad operations and community characteristics; they are not caused
solely by railroad activities. The comparisons also reveal that simple
indices of rail operations (such as train volumes) and community charac-
teristics.(such as population or daily traffic volumes) may distort an
accurate assessment of absolute and relative problem magnitude among
communities.

The case study analyses indicate that coal trains indeed
contribute to the magnitude of problems experienced. More specifically,
the railroad's contribution to delayrelated problems attributable to coal
trains in each case study community is approximately as follows:

Beach, North Dakota--757%

Casselton, North Dakota--257%

Elk River, Minnesota--12%

Hebron, North Dakota--607%

Moorhead, Minnesota--257%

Sauk Rapids, Minnesota--12%
As discussed earlier, the differences among communities are functions of
the number and type of coal train operations relative to other train
operations.

The number of coal trains operating in the corridor will continue

to increase. This will contribute, along with further growth in corridor
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communities, to a worsening of rail/community conflicts. But a dramatic
worsening of the conflicts will not occur in the near term, as some have
predicted. Current projections indicate that there may be no increase by
1985 over 1980 levels in unit coal trains through Beach and Hebron, largely
due to the rerouting of some trains on other BN main lines. The other case
study communities may experience an increase of one to three unit coal
trains per day by 1985. .There also may be some additional mixed freight
trains on the main 1iné east of Casselton. Based on these projections and
projections of community growth, Casselton and communities east‘would
-experience an increase in delay-related problems of 5 to 20 percent by

1985, 1f no mitigating actions were taken.

DEMONSTRATION PROJECTS—~DEFINITION AND EVALUATION

The identification of potential demonstration projects began in
Phase I with the development of a list of actions thought to be low in cost
and capable of mitigating rail/community conflicts. During the Phase II
case studies, this list was expanded and the alternatives were analyzed for
their worth as demonstrétion érojects. Exhibit II-3 lists the actions
investigated and the problems each was designed to address. In the last
column of the exhibit are designated the actions selected for implementa-
tion as demonstration projects. The following pages contaip a brief des-
cription of each demonstration project, the communities in which it was
implemented, its effectiveness in reducing rail/community conflicts, and

its implementation cost.

Emergency Service/Railroad Communication System. Establishment

of an emergency communication system is being tested in Casselton, Elk
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EXHIBIT II-3

ACTIONS INVESTIGATED AS POTENTIAL LOW-COST SOLUTIONS

TO THE PRIORITY PROBLEMS IN THE SIX CASE STUDY COMMUNITIES

l PROBLEMS THE ACTTONS ARE DESIGNED 10 SELECTE
ACTION ADDRESS IN THE CASE STUDY COMMUNITILS FOR DEMON-
i+ EV Ch AWS ABS Vs rs STRATION
RATILROAD OPERATING CHANGES
Ensure standing trains do not unnecessarily activate the gates and flashers by stopping the trains
short of the activation circuit, thereby eliminating unnecessary delays at crossings. X X X X
Increase maximum allowable train speed through communities to reduce the amount of time crossings
are blocked and vehicles delayed. X X X X X
Ensure that trains using sidings gtop well clear of the crossings to avold unnecessary cros=ing
blockage and to avold creating a visual obstruction of other approaching trains on parallel tracks. X X X X
Schedule local switching operations to off-peak hours to reduce the number of motorists who will
experience crossing delays. X X X
Allow delayed vehicles to clear the crossing periodically while switching operations are being
conducted. X X
Break trains that must gtraddle crossings for several minutes to avoid excessive vehicle delays. X X X
Redistribute trains from one mainline to another; the mainlines are parallel but separated by a few
hundred feet; the mainline to which trains would be distributed affects fewer people than the other, X X X
Relocate crew change points outside of or farther from the community to reduce the crossing delays
associated with stopping the train. X X X X
Reroute trains around communities using existing tracks. X X X X
Relocate the train verifier farther from the community to eliminate slow train speeds in the
community as the by-check operation is conducted. X X X X
RATILROAD FACTLITY CHANGES
Install grade crossing predictors to activate the gates at crossings in order to reduce early sip-
nal activation, thus reduce delays and hazards at crossings. X X X X X X X
Extend crossing gate arms to prevent motorists from crossing the mainline when the gates are down. X
Install automatic gites at crossings in place of less effective grade crossing protection devices. X X
Alter rail sidings to eliminate blockage of crossings while trains use the sidings and to permit
faster train speeds through the community while entering/exiting sidings. X X X X X
Construct fencing along rail right-of-way to inhibit pedestrians from crossing at unprotected
locations. ’ X
Straighten track alignment to permit faster train speed through the'community. X X X X
Improve maintenance of the grade crossing surface. X
COMMUNITY FACILITY CHANGES
Implement street and highway improvements designed to reduce delays at crossings and nearby inter-
sections congested by vehicles delayed at crossings. . X X X X
Remove visual obstructions alohg the rail right-of-way near crossings. X
Close selected hazardous highway/rsil grade crossings. X X
Construct new crossings at both ends of the community as alternative routes for emergency vehicles
only. X
Construct a grade.separated pedestrian crossing. X
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EXHIBIT II-3 (Continued)

ACTIONS INVESTIGATED AS POTENTIAL LOW-COST SOLUTIONS
TO THE PRIORITY PROBLEMS IN THE SIX CASE STUDY COMMUNITIES

ACTION ADDRESS IN THE CASE ST

DY C

EV CD | AWS ABS

Vs

PROBLEMS THE ACTIONS ARE PESIGNED TO

[}

SELECTED
FOR DFMON-
STRATION

COMMUNITY SERVICE CHANGES

More strictly enforce laws against crossing the tracks.violating activated warning signals.
Upgrade ambulance service from a basic life support to an advanced life support system; this
increases the ability to stabilize patients at the emergency scene and thus reduces the prob-
ability that a delay in traveling to the hospital will be critical. X

Equip fire service volunteers with personal equipment to conduct emergency operations priar to
engine company arrival, thus reducing the adverse effects of crossing delay to the engine company. X

Establish emergency services on both sides of the mainline. X
Provide ambulance and fire service vehicles on both sides of the mainline. . X

Relocate the emergency stations to the side of the mainline on which the majority of emergency
calls occur, thus minimizing potential delays. X

Reroute school buses to avoid more hazardous crossings.

Use alternative routes to respond to emerpencles when first cholce crossinps are blocked by slow-
moving or standing trains. X

Establish a volunteer rescue squad to complement the existing awbulance service and to provide
emergency medical service stations on both sides of the mainline. X

Establish a volunteer ambulance service to complement the existing private service and to pro-
vide emergency medical service stations on both sides of the mainline. X

Redesign transit bus routes to minimize times the mainline must be crossed. X X

PUBLIC EDUCATION

Ingstitute pedestrian safety patrols for the safety of children crossing the mainlines on their

way.

Conduct a marketing campaign to overcome people's perceptions of significant access problems to

business centers.

Conduct a pedestrian safety education program in the schools.

COMMUNICATIONS

Establish an emergency service/railroad communication system to provide the capability to alter
train operations and avoid blocking designated crossings in emergency situations. X

Improve general community/railroad communications. X X X X

COMMUNITY DEVELOPMENT

Direct new development in a way that will minimize future rail/community conflicts. ’ X X X X

KEY:

EV
vs
PS
AWS
ABS
cp
EN

Vehicular Safety
Pedestrian Safety

Environment

Emergency Vehicle Delay

Access to Work/School
Access to Personal Business/Soclal Activities
Community Development



River, Moorhead, and Sauk Rapids. The purpose of the system is to circum-—

vent or to minimize emergency service delays at crossings. The system

functions as follows:
A private telephone line, dedicated to communicating the need to
cross the main line to respond to a medical, fire, or police
emergency, has been installed in the local railroad agent's (or
the train dispatcher's) office. Only the designated local emer-
gency service provider(s) know(s) the private telephone number.
The emergency service provider uses the phone to inform the agent
of emergency calls that require crossing the main line. The
agent is called only in situations in which a delay 1in response
may. adversely affect emergency outcome. Having been notified of
an emergency, the agent determines the necessity and feasibility
of changing train operations in or near the community to avoid

blocking the predesignated emergency crossing. According to pre-
established guidelines, the agent instructs train crews, via the

established radio communication system, to change train opera-

tions accordingly (e.g., slow down, speed up, or stop). Both the

agent and the emergency service provider record the communication

and its outcome. C
The cost to establish and maintain the communication systems is small.
Phone installation cost is about $90 and the monthly service charge is
about $20. These costs are being paid by Burlington Northern. In the one
éase in which the phone is located in the train dispatcher's office rather
than the local agent's office, a long-distance charge is incurred by the
emergency service ﬁrovider for each call. |

The emergency communication systems were establiéhed only within
the last month or two. This is not a sufficient period of time for evalu-
ating the systems. While the phones have been used several‘times, no
alteration of train operations has been necessary to date. Prior to imple-
mentation of the projects, it was estimated that up to 100 percent of the
_po;ential emergency service delays at crossings could be eliminated by the

communication system. The projects will continue to be monitored to

determine actual effectiveness.
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Rescue Squad. Establishment of a rescue squad was recommended

for Sauk Rapids to reduce delays at crossings in responding to medical
emergencies. The project was not implemented because funding (up to
$25,000 for a vehicle and $2,000 for annual operating costs) was not
obtained. In Moorhead, however, a rescue squad was established within the
fire department as a component of the emergency service system in 1976.
Moorhead's system provides insight into how a rescue squad can circumvent
delays ét.rail/highway crossings.

A rescue'séuad consists of people trained in basic emergency
medical techniques and provided with medical supplies and equipment. The
rescue squad provides a first-response capability only. It is not licensed
to transport patients. The squad can treat the patient at the emergency
scene until the ambulance service arrives. Thus, by locating the squad on
the side of the main line opposite the ambulance service, emergency service
can be promptly‘provided even if the ambulance service is delayed at a
crossing.

The rescue squad has definite economic advantages over estab-
lishing duplicate ambulance services. The cost is considerably less. An
investment of $70,000 may be required to establish a second ambulance
service, but a rescue squad will cost $10,000 to $25,000, depending on the
equipment purchased. Annual operating costs for the proposed Sauk Rapids
volunteer squad would have cost from $1,000 to $3,000. Sixty to one
hundred hours of training are required for personnel.

in bborhgad, the principal medical emergency service is provided

by a private ambulance service. Through radio communication between the
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dispatcher and the ambulance driver, delays at rail/highway crossings are
reported. In the case of a delay of significance to patient outcome, the
dispatcher radios the police department or the rescue squad for assistance.
In addition to receiving calls for assistance from the ambulance service,
the rescue squad is dispatched to all life-threatening medical emergencies
reported through the City's 911 emergency telephone system. Both the
police and the rescue squad members are trained in emergency medical treat-
ment; the rescue squad vehicle is equipped with life-support equipment.
Thus, the reécue squad or the police can providé first—-response aid to
victims until the ambulance service arrives. Since ifs inception, the
rescue squ#d has responded to 125 medical emergencies annually of about
nine pércent of all medical emergencies that occur each year. During this
period, no crossing delays have occurred which have adversely affected

victims.

Intersection Improvements. In Sauk Rapids, improvements to a
major intersection adjacent to the main line crossing were made to improve
traffic flow. While not low-cost compared to other demonstration projects
(the improvements cost $1 million), intersection improvements are much less
expensive than grade separations or rail relocations. This project enabled
the effect of the improvements on traffic delays associated with railroad
operations té be assessed. Modifying an intersection in Elk River was .
recommended as a demonstration project, but has not yet been implemented.
Because more extensive changes to the Elk River intersection may be
implemented in the next few years, Mn/DOT decided to postpone possible

implementation of the demonstration project.
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In Sauk Rapids, major improvements to the primary intersection in
the city were completed in 1981. The improvements included widening
approaches in all directions, changing traffic channelization, and intro-
ducing a new traffic signalization system. The BN main line is located
about 100 feet west of the intersection. A comparison of traffic flows
through the intersection before and after the improvements indicates delays
associated with railroad operations have been reduced. Vehicles delayed by
trains were obéerved to clear the intersection after a train has passed in
almost half the amount of time as before (48 seconds versus 81 seconds on
average). Also, normal traffic flow subsequent to a train's departure was
restored'more quickly. Overall, the improvements have‘resulted in an 8 to
10 percent reduction in the number of vehicles delayed, a 15 to 30 percent
reduction in average delay per vehicle, and a 20 to 35 percent reduction in
total vehicle delay time in the 15-minute period subsequent to train depar—_
ture. The tbtal reduétion in vehicle delay time is 9.3 vehiclg hours
(about 13 person hours) daily. o

In Elk River, delays at the intersection are caused wﬁen motor—
ists wanting to cross the adjacent main line ére blocked from doing so by
rail operétions. Because of inadequate road capacity for vehicles wishing
to.turn at the intersection, the vehicles waiting to cross the main line
congest the intersection, causing delays to through traffic which would
bypass the.blocked crossing if road capacity were sufficient.' The conges-
tion filters into the adjacent central business district and disrupts busi-
ness activity. The traffic movements resulting from congestion (frequent
stops and starts, use of the wrong lanes to bypass waiting vehicles)

increases the accident potential of the intersection. Another problem at

this intersection is the lack of adequate traffic signal coordination,
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which sémetimes results in trapping motorists between the crossing gates
wheﬁ a train is approaching.

The recommended improvements would have increased intersection
capacity within the existing right-of-way. The recommendations included
(1) removal of on-street parking to allow turning lanes #o be‘established,
(2) redesign of an off-street parking lot, and (3) installation of a new
system to improve the flow of traffic through the intersection and to
resolve tﬁe "trapped motorists" problem. These improvements were estimated
to cost about $25,000 and were expected to reduce vehicle delay at the
intersection by 15 to 40 percent. Safety conditions alskoere expected to

improve.

Rail Siding Changes. In Beach, siding modifications, which will

include installation of power switches at each end of the siding, will be
made within the next two years. Already implemented is an operating policy
to generally reduce the use of the siding in Beach. - This poliqy has been
made possible by the lengthening of sidings east and west of Beach to
accommodate longer trains. The siding changes will reduce vehicle delay at
crossings in Beach in several ways. Restricting use of the siding to omne
train will mean that trains need not block the crossings while occupying
the siding. (Cuffently, when two trains Are in the siding, one often must
block the crossings because of limited siding capacity.) Installation of a
power switch wiil eliminate the need for the train to be stopped in the
town while a crewman throwskthe lead switch, permitting the train to enter
or exit the siding. Remote control provided by power switches will allow

trains to maintain speeds up to 25 mph when entering and exiting the
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siding. Restricting siding use to one train also will allow more siding
distance for accelerating and decelerating the train, again resulting in
increased train speeds through the town. The expected overall reduction in
general traffic and emergency service delays at crossings in Beach 1is 25
percent. A five percent reduction in delay has been accomplished to date.

Similar results are expected to occur in Hebron. It was recom-
mended that the siding in Hebron be lengthened to permit trains to stop
farther from the crossings and provide more distance for acceleration and
deceleration. Installation of power switches under Burlington Northern's
proposed centralized traffic control program also will permit faster train
speeds entering and exiting the siding through town. These changes have
been postponed by Burlington Northern pending traffic increases. Siding
alterations in Hebron will cost $360,000; those in and near Beach will
exceed $600,000 when completed. Given that the siding changés are a com—
ponent of the Burlington Northern's capital improvement program to increase
main line capacity and to increase operating efficlency, thése projects
reveal how a capital improvement program which is sensitive to rail/
community conflicts can accomplish community as well as rallroad

objectives.

Safety Education. A safety education program was conducted in

Casselton schools in response to the concern for the safety of children who
cross the main line while walking to and from school and to and from the
recently completed public swimming pool. The program; conducted by the
police chief, was undertaken to increase the precautions taken by children
when crossing the main line; The program has not been effective in the

6pinion of local officials, primarily because of its limited scope and
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follow—up, A second safety project, construction of a fence along the rail-
road right-of-way in Hebron to discourage pedestrians, mainly children,~
from crossing the main line at locations other than signalized crossings,
was not implemented. Further study revealed that available locations for
the fence substantially compromised its effectiveness as a safety measure.

Grade Crossing Predictors. Installation of grade crossing

predictors (GCPs) is an action that was implemented in all six case study
communities. At crossings where current protection is providedvby flashing
lights or crossbucks, automatic gates were installed along with the GCPs.

GCPs reduce rail/community conflicts through the elimination of
early signél activation. Previously, grade crossing warning signals in the
commﬁnities were activated by circuits located a set distance from each
crossing. When the train entered the section of track containing the
circuit, the crossing warning signals were activated. The distance of the
circuit from the crossing was determined by the maximum allowable train
speed through the crossing. Most states require that crossing signals be
activated at least 20 seconds prior to the time the fastest train would
arrive at the crossing. This means that trains moving slower than the
maximum allowable speed will activate signals often coﬁsiderably in excess
of 20 seconds befqre train arrival. For example, a train moving at 5 mph
may acéivate ﬁhe signals 6 minutes or more before it enters the crossing.
Also, trains that enter the track circuit and then stop activate the sig-
nals until they start again and move through the crossing. The activation
of signals a considerable time before train arrival at the crossing is

referred to as "early signal activation.”
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Early signal activation contributes to rail/community conflicts
in three ways. First, it increases the amount of time crossings are closed
to vehicular traffic. In some communities, a significant portion of the
blocked crossing time (up to 40 percent) 1s the result of early signal
activation. Second, early signal activation has resulted in frequent vio-
lation of warning signals by motorists and has thus reduced the credibility
of warning signals, and hence, their effectiveness. Finally, early signal
activation is aggravating to community residents and heightens rail/
community conflicts in general.

GCPs eliminate early signal activation by determining the speed
of the approaching train and activating the signals at a set time interval
prior to train arrival at the crossing (usually 25 to 35 seconds). In this
way, vehicle delay and safety problems associated with early signal
activation are reduced.

A comparison of crossing delays in the case study communities
before and after installation of the GCPs reveals that the expected
improvement, a reduction of 10 to 25 percent, depending on the community,
‘has occurred. According to the observations, the GCPs have resulted in a 5
to 30 percent reduction in the probability of delay. The duration of_delay
aléo has been reduced, resulting in an overall reduction in vehicle hours
of delay ranging from 10 to 45 percent. Delay to emergenéy services has
been similarly reduced.

The variation in results among the communities is a function of
‘the amount of early signal activation experienced before the GCPs were
installed. In communities experiencing slow-moving trains, delayed trains,
and/or significant local switching operations, early signal activation is a

large component of blocked crossing time. In these communities, GCPs can
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effect a large reduction in delay occurrence and duration. In communities
experiencing more through train movements at relatively faster speeds, GCPs
have a less substantial effect on delay.

To establish the effectiveness of GCPs in reducing.rail/highway
crossing accidents requires several years of accident statistics. The |
reason is that crdssing accidents occur infrequently in a given community;
thus, a sample size large enough to establish statistically verifiable
results requires several years to obtain. Since the GCPs were installed in
the case study communities only within the last year, an adequate
accident history is not yet available.

Another way to measure the effectiveness of GCPs in reducing
crossing hazards is the numbef of traffic violations involving motorists'
crossing the main line against the warning signéls. This is a reasonable
indicator of safety improvement because the major safety reason for
installing GCPs 1s to reduce this motorist behavior. Observations of
motorist behavior in the case study communities reveal that the number of
times motorists cross against warning devices has declined significantly
since the GCPs were installed. In Moorhead, the percentage of violations
observed declined by 50 to 90 percent a; the crossings with GCPs. For
crossings at which GCPs were not installed, the number of violations
actually increased by 20 percent. In the other case study communities,
although crossing violations were reported as a frequent occurrence, none
were recorded during the Phase III observation petiod.b These observﬁtions
suggest that the expected improvement in crossing safety (i.e., a 40
percent reduction in accidents) may indeed result from installétion of

GCPs .
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Similarly, determination of safety improvements resulting from
installation of automatic gates requires a longer observation period than
has elapsed to date. However, the effectiveness of automatic gates is
well-established from previous research. The research indicates that
gates are generally 45 percent more effective than flashing lights and 90
percent more effective than crossbucks as a warning device. This order of
magnitude reduction in crossing accidents can be expected over time in the
‘case study communities in‘which automatic gates were installed.

The costs of installing GCPs ranged from $45,000 to $75,000 per
crossing. Installation of GCPs with automatic gates cost from $65,000 to
$100, 000 per crossing. GCPs also cost about $300 more per year to maintain
than disﬁance~activéting circuits; automatic gates may cost about $500 per
year more to maintain than lesser deviées. Offsetting the costs is the
reduction in safety hazards, which reduces the railroad's liability and

assoclated costs.

Increasing Train Speeds. In Moorhead, two actions were imple-

mented to increase train speeds through the City in an effort to reduce
access delays to the céntral business district (CBD). The actions include
(1) installation of a power switch to replace the manual switch at the lead
‘to the Burlington Northern's Dilworth yard just east of Moorhead and (2)
changing signal circuitry on the main line to permit an increase in the
maximum allowable train speed from 25 to 35 mph. The actions were imple-
mented only on the southern line of the two parallel main lines bordering
the CBD and separating it from the residential community. The southern

line experiences 80 percent of the rail operations and separates 75 percent
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of the population from the CBD. (A more even distribution of trains
between the main lines was investigated but found to be expensive and
ineffective in reducing CBD access problems.)

It is apparent that an increase in maximum allowable train speed
will decrease the amount of time crossings are blocked. (Therefore, the
amount of vehicle delay will decrease.) The power switch also permits
faster train speeds through Moorhead and thus contributes to a reduction in
crossing delajs. This is accomplished by eliminating the stop/start move-
ments required to operate the existing manual switcﬁ and enter the yard.
That is, entrance to Dilworth yard used by eastbound, nonlocal trains was
controlled by a manually operated switch. The manual switch required a
train to stop, a crewman to throw the switch manually, and the train to
proceed through the switch and to stop again while the crewman returned the
switch to its original position and rejoined thé train. The power switch
provides for remote control of the switch and permits maintenance of 25 mph
while entering the yard.

As a result of these actions, the average train speéd'on the
southern main line in Moorhead is now 29 mph, versus 20 mph before the
changes. The incréased train speed, in turn, has resulted in a 45 percent
reduction in vehicles delayed at crossings on the line. Because the
actions were not implemented on the northern main line, which also bounds
the CBD, overall CBD accessibility has improved by a smaller amount, 27
percent. Emergency services also will bénefit from the increased train
speeds. It is estimated that about 25 percent fewer ambulance, fire, and
poiice service delays will be experienced because train speeds were

increased. The capital cost of implementing the actions was about $60,000.
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The railroad will experience a net annual operating savings of $90,000 as a

result of the increased train speed.

Community/Railroad Communications. In all communities, an effort

was made throughout the study to improve general community/railroad commu-
nications. Discussions with communities while carrying out Phases I and II
of the study revealed that there have been misunderstandings, mispercep-—
tions, inaccurate‘data and assumptions, and frustration with communication
breakdowns between communities and the railroad. The repercussions of the
communication problem were apparent, for example, when some community
officials questioned the motivation behind actions taken by the railroad to
reduce rail/community conflicts. The resulting confusion heightened
community animosity towafd the'railroad and worsened perceptions éf the
rail/community conflicts. Similarly, the absence of clear communication
channels has led communities either (1) to report problems to the wrong
railroad official, resulting in no railroad response to the community
complaint or (2) to fail to report problems at all. The resulting
frustrations needlessly fuel the rail/community conflicts.

Using the Rail Corridor Study as a vehicle, the coﬁmunities and
the railroad have established clearer channels of communication and more
frequent intéraction. The opinion of most community and ra;lroad officials
1s that the effort has been successful and worthwhile. Both sides are more
awére of each other's problems and constraints and are acting more coopera-
tively to resolve problems. The railroad in particular has actively pur-
sued resolution of rail/community conflicts in the case study communities
and in numerous other corriéor communities through the introduction of
capital improvements, the changing of operating practices, and the provi-
sion of project funding. Railroad officials report that increased involve-
ment in rail/community conflict resolution provides professional as well as

personalvrekards. ' 1I-20



The one deﬁonstration project that was not well-received by com-
munity residents is the closing of a crossing in Casselton. Thé crossing
is closed to vehicular traffic, but is being maintained as a pedestrian
crossing. It is part of the effort to reduce crossing accidents. Auto-
matic gates and GCPs were installed at the other three crossings in the
community. It is the policy of the State of North Dakota, when deciding
crossing iﬁprovements, to consider the possibility of closing one or more
crossings in a community while upgrading others. The policy is predicated
in part on a community-wide approach to improving crossing safety (to fun-
nel traffic to crossings with the most effective warning devices) and in
part on economics (the allocation of limited resoufces among crossings and
communities in the Sﬁate). For these reasons, and based on the finding
that the closing would have a marginal effect on traffic patterns and
travel times, a decision was made to close the crossing.

Residents of Casselton are appealing the decision. The residents
contend that the closing has reduced accessibility within the.community to.
both pedestrians and motorists, has increased crossing hazards, and has had
an adverse environmental effect on the community. This has Been true .
because of an unexpected effect of the demonstration projects, for which
remediél actions have been taken. Trains delayed in‘Casselton tended to
stop across or near the closed crossing (they previously stopped outside of
Casselton). This created a visual obstruction to trains using the second

main line track. Also children were observed to crawl between train cars
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when this occurred. The tendency of delayed tralns to stop near the
crossing increased the perceived noise levels in the town as well. Whereas
trains previously sﬁarted to accelerate outside of town, they were accel-
erating within town causing increased noise levels. 1In addition, train
speeds through town weré lower as a result of this practicé and caused
longer blocked crossing time. Burlington Northern has taken steps to
ensure that trains will resume the practice of stopping outside of
Casselton when delayed, which should resolve the residents' concerns. The
residents opposed the crossing closing for other reasons. There is less
direct access bétween some parts of the community—one must now travel two
~additional blocks for some trips, incurring less than one minute additional
travel time; traffic has 1nqreased at the crossings that were not closed--
650 cars daily; and, there are no warning signals at the portion of the
crossing maintained for pedestrians, mostly children and elderly persons.
In time, thesg concerns may be alleviated by the rail/community conflict

improvements resulting from the demonstration projects.
CASE STUDY COMMUNITY RESULTS

A summary of the extent to which the demonstration prbjects have
reduced problems in each case study community is presented in Exhibit II-4.
Exhibit II-5 shows the contribution of each demonstration project to
community problem reduction. The results reveal considerable variation
among communities in the extent to which rail/community conflicts héve been
reduced. There also is considerable variation in the effectiveness of
individual demonstration projects among communities. These variations are

a function of (1) community characteristics—-service characteristics and
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Community

EXHIBIT II-4

REDUCTIONS IN RAIL/COMMUNITY CONFLICTS ACTIVATED BY

" Vehicuiar Delay

Emergency Service

THE DEMONSTRATION PROJECTS

Expected Crossing

# Delayed Delay Time Delays ‘ Acclidents
Beach, ND -15% -15% -75%**
Casselton, ND -15¢% -708%*% | -708%*
Eik Rlver, MN -25% -50§%* : -358%*
Hebron, ND -25% -25% -T708**
Moorhead, MN -30% -100g%* -35¢%*

(medlical emergencies)

Sauk Raplds, -15% | -100%8** ’ ~10g**

* Estimated

annual

(medlical emergencles)

change In problem magnitude resulting from the demonstratlion projects.

%% Further observatlons are required to verify these estimates.
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EXHIBIT II-5

REDUCTIONS IN RAIL/COMMUNITY CONFLICTS BY
COMMUNITY AND BY DEMONSTRATION PROJECT

Emergency
Service Vehicul!ar Delays Crossing
Commun!ty Actlions Taken Delays Delayed Delay time Accidents
Beach, ND GCPs and gates were Installed at -10% -10% -20% -75%*
the crossings
Sidings outside of the community -5% -5¢ -10¢ N/A
were lengthened In order to reduce
the number of tralns using the
Beach sldlng
Casselton, ND Automatic gates were Installed at -15¢% -15¢% -30% -70%*
t+he 3rd and 6th Avenue crossings.
The 8th Avenue crossing was closed
to vehicular traffic but malntained
as a pedestrlian crossing. GCPs
were Installed at all crossings.
An emergency service/ralliroad -65% N/A N/A N/A
communicatlion system was estab-
lished.
A safety educatlion program was
conducted In the schools, N/A N/A N/A No effect
Elk River, MN GCPs were Installed at all -25¢ -25¢% -55¢ -35¢%
crossings. The crossings already
had automatlic gates.
An emergency service/railroad - =-30%; N/A N/A N/A
communlication system was estab- Not fully
lished. tested*
Hebron, ND GCPs and.automatic gates were -25% -25%¢ -45% -70¢*%

installied at all communtty
crossings.
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EXHIBIT II-5

(Continued)

Emergency
Service Vehicular Delays Crossing
Community Actlions Taken Delays # Delayed Delay time Accldents
Moorhead, MN A power switch was Installed In -5¢ -5% -10% N/A

place of the manual switch at the
Dilworth Yard lead.
The allowable traln speed was In-
creased from 25 mph to 35 mph, -20% -20% -30% og*
GCPs were Installed at all cross- -5% -5% -10% -35%%
Ings on the southern main llne.
An emergency service/rallroad com- Not fully N/A N/A N/A
munication system was establlished. tested
A rescue squad was previously -100¢%
established. (medical

emerg.) N/A N/A N/A

Sauk Raplds, MN improvements were made to the THI5/ -8% -8% -25% N/A

Benton Drive Intersection,
GCPs were Installed at the 1st -7% -7 -10% -10%*
Avenue South Crossling.
An emergency service/raliroad com- -100% N/A N/A N/A
munication system was established, (medical

emergen-

cies)*

not fully

tested

Estimated annual change In problem magnitude resuifting from the demonstration projects.
an asterisk requlire further observation to verify.

to the probiem,

Estimates with
"N/A" indicates that the project was not applicable




development and éétivity patterns, and (2) railroad characteristics—-
operations and facilities. Together, these characteristics determine
whether implementation of a given low-cost action is feasible and the
extent to which the action can reduce rail/community conflicts.

The emergency communication system, established in four df the
communities, provides an example. To determine the feasibility and effec-
tiveness of the communication system, a simulation model was developed.

The mode; determines if sufficient time is available t§ alter train opera-
tions, before the emergéncy service provider must cross the main line, in
order to avold emergency service delay. The critical variables in the
model are train characteristics (size, speed, and location) and emergency
service characteristics (location of the vehicle and the staff, response
time). Using the model, it was determined that in some communities (Beach
and Hebron) the amount of time from the receipt of an emergency call to the
crossing of the main line was not sufficient to alter train operations. An
attempt to altgr train operations could lengthen rather than reduce delay
time. In other communifies (Casselton and Elk River), train operations
could not be altered in time to circumvent delays to volunteers as they
travel to the station, but they could be altered to avoid delays from the
station to the emergency site and then to the hospital. In these cases,
only a portion of the delays could be circumvented. Finally, in one case
(Sauk Rapids), respénse time 1s such that all emergency service delays can
be circumvented.

GCPs were installed at crossings in each casé study community.
The reduction in vehicles delayed at crossings which is attributable to the

GCPs ranges from 5 to 30 percent. This range is directly related to the
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magnitude of early signal activation experienced in each community before
the GCPs were installed. As discussed earlier, GCPs reduce crossing delays
by eliminating early signal activation. Consequently, the effectiveness of
the GCPs is limited by the magnitude of early signal activation.

Early signal activation is.a function of train speeds and the
location of the circuit which activates the crossing signals. vIn a com—
munity in which train speeds do not vary significantly, the circuit can be
located such that the signals are activated in a relatively short time, on
average, prior to a train's arrival at the croséing. This'is the case, for
example, in Moorhead where the average signai time prior to train arrival
was 1 1/4 minutes. In such cases, the contribution of early signal acti-
vatioh to bl&cked crossing time is small and there is little opportunity
for GCPs to reduce blocked crossing time. In Moprheaa, early signal acti-
vation accounted for only 5 percent of the blocked crossing time (after
train speeds were increased). Consequently, the installation of GCPs in
Moorhead resulted in reducing vehicle delays at crossings by only 5 per-
cent. 1In contrast, early signal activation in Elk River accounted for
almost 30 percent of the blocked crossing tiﬁe. This was'due to a wide
range in train speeds ;hrough the dity. Through trains operate& at speeds
up to 45 mph through Elk River, some local trains»conducted lengthy, slow-
moving operations. Consequently, the installation of GCPs in Elk River
effected a considerable reduction in blocked crossing time (30 percent) and
hence, in crossing delays.

Similar differences in community and railroad characteristics
among the case study communities dictated different approaches to reducing

rail/community conflicts, which resulted in different degrees of problem
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reductions. 1In Beach, Casselton, and Hebron, automatic gates, as well as
GCPs, were installed, resulting in larger reductions in expected crossing
accidents than in communities in which only GCPs were installed. 1In the
latter communities, the crossings were equipped with gates prior to the
study, leavinglless opportunity to reduce accident potential.

Only in Mbdrhead was there an opportunity to significantly
increase the speed of through trains. Speeds were increased from 20 to 29
mph, on average, resulting in a 20 percent reduction in blocked crossing
time and vehicle delay. In the other communities, through train speeds
already were as high as permitted by safety standards, or the communities
were reluctant to allow increases in train speeds. (The communities'
primary concernvﬁith respect to increasing train speéds is8 crossing safety.
Résearch indicates, however, that crossing hazard is not statistically
correlated with train speed.) Moorhead also had the opportunity to install
a power switch in place of a manual switch at the lead to the Dilworth
yard, because a éentfalized train control system (CTC) is in place. The
.switch contributed to increased train speeds through the City, and thus to
reduced crossing delays. Power switches at the sidings in Beach and Hebron
also have been proposed but cannot be installed until CTC is extended to
these locations. Installations of the power switches and other siding‘
changes in Beach and Hebron may result in a 25 percent decrease in crossing
delays.

The changeé presented above represent observed and projected
reductions in problem magnitude. Another concern in evaluat#ng the demon-
stration projects is the change in community residents' perceptions of

problem magnitudes that has occurred since the projects were. implemented.
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This was determined by comparing community residents' responses to a mail
survey conducted at the outset of the study and again at study completion.
Recipients of the survey were asked their opinion wiﬁh respect to the
severity of problems associated with rail/community conflicts.

There are limitations to comparing the before and after opinions
of those who responded to the survey. One limiting factor is that railroad
operations experienced during the time each survey was administered may
have differed. This could not be determined without a lengthy period of
railroad operations observation, which was beyond the study resources.
Also, one demonstration project, establishment of emergency communication
systems in fou; communities, was not implemented until after the survey was
administered. Consequently, the residents' opinions with respect to emer-—
gency service delayé do ndt reflect fhe substantial reduction in delays
expected to result from the communication systems. Despite these limita-
tions, a comparison of the survey results is instructive.

Respodses to the survey by community are presented in Exhibit
I11-6. The priority problems in each community (the problems the demonstra-
tion projects were designed to mitigate) are enclosed in boxes. Statisti-
cally significant changes in opinions are identified with asterisks; other
entries are interpreted as no change in residents' perceptions of problem
magnitude.

Comparison of respondents' opinions before and affér the
demonstration projects were implemented indicates that residents‘perceiQe
improvement in 60 percent of the priority problems addressed. From 37 to
67 percent fewer respondenté perceive these problems to be serious since

the projects were implemented. If the emergency service delay problem is
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EXHIBIT II-6

RESIDENTS' OPINIONS OF PROBLEM SEVERITY--
PHASE I AND PHASE II SURVEY RESULTS

Percentage of Respondents Who Perceive the Problem To Be Ser lous

& PS EVD AWS ASR EN CD

Beach

Before 77% 58% 73% 42% 38% 154 144

After as®| | 19% 62* 21% 18* 19 8-
Casse! ton

Before , 45 1 32 52 18 12 13 9

After : 25% 34 66 22 .16 38* 17%
Elk River

Before 35 | 29 33 H 13 13 20

After 22% 13% 38 16 8 13 20
Hebron Not surveyed
Moorhead

Before 15 13 40 22 1 19 20

After 12 6 45 17 13 5% a*
Sauk Rapids

Before 41 24 47 23 19 23 16

After . 23* 1% 35% 14 T* 16 16
1. Legend

VS vehicle safety
PS pedestrian safety

EVD = emergency service delay

AWS = access to work and school

ASR = access to shopping and recreation
EN = environmental disturbance

CD = community deve!opment

2.. An asterisk indicates that the chahge 1s statistically significant at the 90 percent confidence
levei. ‘

3, 'Boxed items Indicate the priority problems designated by each community, which also are the
problems the demonstration projects were designed to mitigate.
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eliminated from the comparison (for those communities in which the effects
of the emergency communication system have not yet been realized) the
percentage of priority problems improved is 80 percent.

While significant improvements in most priority problems have
occurred, non-priority problems have been reduced or haQe not been changed
since the last survey was taken, according to the respondents. The excep-
tion is’in Casselton. Residents of Casselton perceive a worsening of rail/
community conflicts for the reasons previously explained.

| Three additional observations can_be made concerning changes in
perceived problem magnitude. One observation is that respondents from
communities in which demonstration projects were highly visibie (i.e.,
Beach and Sauk Rapids) perceive more significant changesbthan respondents
from other communities. In Elk River and Moorhead, less than 30 percent of
the respondents were aware of the actions taken to reduce problem magni-
tudes, according to survey responses. In Beach and Sauk Rapids, an average
of 70 percent of the respondents were aware of the actions taken. This
result suggests that an effort to educate the public of actions taken could
change residents' pefceptions of problem magnitudes.

Another observation is that statistically significant changes in
perceived problem magnitude tend to correspond directly to the percentage
of respondents who perceived the problems to be serious in the original
survey. This result is due in part to the nature of the test of statisti-
cal significance. A larger change in opinion is required for a finding to
be statistically significant when the percentage of respondents who per-
ceive a problem to be serious is small. Also to be kept in mind is that

the problems with which there was less concern.(i.e., those which fewer
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respondents identified as serious) were not the target of the demonstration
projects. Less change in these cases would be expected.

A third observation is that in some communities, some segments of
the population benefited more than others from the demonstration projects.
These significant sub—c§mmunity improvements are not apparent in a
community-wide survey. An example occurs in Elk River. ’Whereas the
general éublic perceives no change in accessibility to work and school,
school officials‘reported the elimination of lengthy school bus delays
which used to occur-regularly. Similarly, in Moorhead, the demonstration
projects were implementéd on ohly one of the main lines. Thils may explain
why survey respondents perceive a significant reduction.in the community
development problem (i.e., accessibility to the business district) but not
in general accessibility throughout the community.

‘OVerall, the evaluation reveals that the demonstration projects
have resulted in priority problem reductions which are measurable from
obse;vation and which in the majority of cases are perceived by community

residents as significant changes.
APPLICABILITY OF DEMONSTRATION PROJECTS TO OTHER COMMUNITIES

The experience of the case study communities is instructive to
others. Certain preconditions, defined in terms of community aﬁd railroad
characteristics, must exist for specific low-cost actions to be feasible.
Community and railroad characteristics also will determine the extent to
which a given low-cost action will reduce rail/community conflicts. These
conditions are summarized in Exhibit II-7. The information presented in
the exhibit can be used to determine opportunities to reduce conflicts in

other corridor communities.
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Demonstration Project

Grade Crossing Predlictors

Automatic Gates

Power Switch

Emergency Communication
System

Increase Train Speeds

Siding Changes

Rescué Squad

Intersection Improvements

EXHIBIT II-7

APPLICABILITY OF DEMONSTRATION PROJECTS TO OTHER CORRIDOR COMMUNITIES

Preconditions For Feasibility

Significant amount of early signal
activation, e.g., in excess of one
minute per train.

Frequent motorist violation of
warning signals at crossings.

Lesser current crossing warning
devices, e.g., flashing lights
or crossbucks.

Centralized traln control system.

Sufficient lead time (l.e, time
from recelpt of emergency call

to time that rail line Is crossed)
to alter traln operations.

Traln speeds less than about 40 mph.
For speeds in excess of 40 mph, the
potential crossing delay Is small.

Current traln speeds held below safe
operating speed.

An exlisting sliding In or near the
community,

Sufficient number of volunteers
or sufficient budget to hire a
pald statf,

A major fIntersection adjacent to
a main iine crossing,

Potentlial Results

Is strictly a function of the amount of early
signal activation. Most effective In situa-
+ions with a mix of slow and fast train speeds,
with significant local switching, and/or with
frequent traln delays. :

Reduction of 40 percent or more in violations
and hence in accident exposure,

Reduction In expected accidents ranging from
45 percent (replacing flashing lights) to 90
percent (replacing crossbucks),

Is a function of the number of trains using the
switch and the amount of time crossings are
blocked when the switch is used. Is
particularly effective when the switch Is
located within the community. Blocked crossing
time may be reduced by 6 minutes or more per
mlie-long train.

In situations in which the fead time is 3
minutes or longer, all potential delays may be
circumvented., 1If lead time Is less than 3
minutes, the communication system may be useful
only to reduce particularly lengthy delays,
e.g., when a switching operation Is belng
conducted or a train Is stopped In or near the
crossing.

Applies only to through trains and is a
function of the current average speed and the
Increased speed. E.g., a change from 20 mph to
30 mph would reduce delay per train by about

33 percent; a change from 30 mph to 40 mph
would reduce delay per train by 25 percent.

Is a function of the type and frequency of
siding use. :

Is a function of the number of potential
emergency service crossing delays annually and
the probable duration of delay. Many rural
communitlies served by distant ambutance
services establish rescue squads regardiess of
crossing delay problems,

Is a function of the splil-over effect of
crossing delays on traffic flow through the
intersection and the frequency of occurrence,



It is important to understand that the information presented in
Exhibit II-7 is restricted to the low-cost actions specified. If the
preconditions listed do not prevail in a community, it is possible that
these specific low-cost actions may be unfeasible or ineffective in that
community. However, it would be an inappropriate conclusion that nothing
could be done to reduce rail/community conflicts in thé community. Other
low~-cost actibns are available, such as those listed in Exhibit II?3

earlier in this report.
CONCLUSIONS

The Rail Corrldor Study has made several significant advances in
the ﬁnderstanding of rail/community conflicts and of the potential for
low—-cost actions to reduce these conflicts. The basic problems associated
with the conflicts have been defined and the factors which contribute to
them, including the role of unit coal trains, have been clarified.
Analytical methods and procedures have been developed which provide for
accurate problem 1dentification and assessment and for alternatives
énalysis.

Most significantly, the implementation and review of several
demonstration projects has shown that low-cost actions can effect signifi-
canﬁ reductions in rail/community conflicts. Through a variety of actionms,
vehicular delay in the case study communities has been reduced by 15 to 30
percent. Because the average duration of delay per vehicle also was
reduced, vehicular delay time was reduced by a larger amount, from 20

percent to 55 percent, depending on the community. Delays to emergency
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services also have been reduced by at least as much as Qas vehicular delay.
Further reductions (up to 100 percent in one case) are expected to result
from the emergency communication systems. More experience with the systems
_is required before a definitive conclusion concerning their effectiveness
can be made. Finally, reductions in crossing accidents rangiﬁg from 10 to
75 percent are expected to result from the demonstration projects.
Importantly, community residents perceive these problem reductions to be
significant improvements in most cases. These impressive reductions in
rail/community conflicts were achieved at an average project cost of
$130,000; half of the projects cost under $7b,000. The range in cost per
community was $115,000 to $640,000, excluding the million-dollar
intersection improvement made in Sauk Rapids.

The resalts achieved in the case study communities can be
achieved in other communities as well, through the application of similar
or new low-cost actions. Low-cost actions will not solve all problems in
all communities. In some communities, the actions may render problems more
manageable while more costly solutions are formulated. In other communi-
ties, low—cost actions will be ineffective and can serve no function. The
demonstration projects reveal, however, the exciting potenﬁial for low-cost
actions to reduce or substantially resolve problems associated with rail/

community conflicts.
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PART B: CASE STUDIES

INTRODUCTION

This part of the technical report presents the case studies con-
ducted during Phases II and III of the Rail Corridor Study. The purpose of
the case studies was to develop a better understanding of rail/community
conflicts, including their causes and magnitudes, and to demonstrate low-
cost ways to resolve the conflicts. Six communities were selected for this

purpose. The communities, and their respective populations, are as

follows:

Beach, ND (1,500)
Casselton, ND (1,800) .
Elk River, MN (7,000)
Hebron, ND (1,100)
Moorhead, MN (30, 000)
Sauk Rapids, MN (5,800)

These communities were selected because they are representative
of other corridor communities in terms of characteristics, rail/community
conflicts and their causes, and potential low-cost ways to reduce the.
conflicts.

The case studies involved an in—~-depth assessment of problems
associated with rail/community conflicts and the implementation and

evaluation of low-cost problem solutions. Methods were developed and



applied to measure problem magnitudes in each community (see Appendix A).
The methods also were used to conduct an assessment of the potential
effectiveness of low-cost solution alternatives.

Selection of demonstration projects proceeded in five steps.
First, a list of alternative actions thought to be low in cost and capable
of mitigating rail/community conflicts was developed. Second, the alter-
natives were screened; those determined to be unfeasible, ineffective, or
of no demonstration value were eliminated. Third, the remaining alterna-
tives were compared in terms of potential problem—-solving effectiveness,
implementation cost, institutional considerations, and effects on other
probleﬁs and community or railroad conditions. Fourth, the results of the
analyses were presented to the case study communitles to determine which
were acceptable or unacceptable for implementation and to determine the
priority ranking for the acceptable actions. Finally, the Management Board
selected the actions warranted for implementation as demonstration projects
based on the information generated in the previous steps. The demonstra-
tion project selection process is furthér detailed in Appendix B.

The demqnstration projects were funded and implemented by the
rallroad, the respective state transportation agencies, and local govern-
ments, depending on the project. Public funding was obtained from existing
state programé and from local government general revenues.. The railroad
funded all rail facility and operation projects and also participated in
grade crossing improvement costs.

The demonstration projects were evaluated by comparing before and
after measurements of problem magnitudes. The methodology (see Appendix A)
involved‘field observations and interviews with railroad and community

officials and community residents.
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Tﬁe case studies which follow focus on a definition of the prob—
lems exﬁerienced in each community, including esfimated problem magnitudes.
Subsequently, the demonstration projects implemented in each community are
defined and evaluated in terms of the extent to which actual problem

reductions were achieved.

Two demonstration projects implemented in most of the commu-
nities: (1) grade crossing predictors and (2) emergency communication
systems. To avoid redundancy in the case study write-ups, these projects

are defined below.

Grade Crossing Predictors. Installation of grade crossing pre—‘

dictors (GCPs) 1is an action that was implemented in all six case study
communities. At crossings where current protecfion is provided by flashing
lights or crossbucks, automatic gates were installed along with the GCPs.
GCPs reduce rail/community conflicts through the elimination of
early signal activation. Previously, grade crossing warning signals in the
communities were activated by circuits located a set distance from each
crossing. When the train entered the section of track containing the cir-
cuit, the crossing wérning signals were activated. The distance of the
circuit from the crossing was determined by thé maximum allowable train |
speed through the crossing. Most states require th#t crossing signals be
activated at least 20 seconds prior to the time the fastest train would
arrive at the crossing. This means that trains moviﬁg slower than the
maximum allowable speed will activiate signals often considerably in excess

of 20 seconds before train arrival. For example, a train moving at 5 mph
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may activate the signals 6 minutes or more before it enters the crossing.
Also, trains that enter the track circuit and then stop activate the
signals until they start again and move through the crossing. The acti-
vation of signals a considerable time before traln arrival at the crossing
is referred to as "early signal activation.”

Early signal activation contributes to rail/community conflicts
in three ways. First, it increases the amount of time crossings are closed
to vehicular traffic. 1In some communities, a significant portion of the
blocked crossing time (up to 40 percent) is the result of early signal
activafion. Second, early signal activation has resulted in frequent vio-
lation of warning signals by motorists and has thus reduced the credibility
of warning signals, and hence, their effectiveness. Finally, early signal
activation 1s aggravating to community residents and heightens rail/
community conflicts in general.

GCPs eliminate early signal activation by determining the speed
of the approaching train and activating the signals at a set time interval
prior to train érrival at the crossing (usually 25 to 35 seconds). In this
way, vehicle delay and safety problems associated with early signal

activation are reduced.

Emergency Service/Railroad Communication System. Establishment

of an emergency communication system is being tested in Casselton, Elk
River, Moorhead, and Sauk Rapids. The purpose of the system 1s to circum-
vent or to minimize emergency service delays at crossings. The system

‘functions as follows:
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A private telephone line, dedicated to communicating the need to
cross the main line to respond to a medical, fire, or police
emergency, has been installed in the local railroad agent's (or
the train dispatcher's) office. Only the designated local emer-
gency service provider(s) know(s) the private telephone number.
The emergency service provider uses the phone to inform the agent
of emergency calls that require crossing the main line. The
agent is called only in situations in which a delay in response
may adversely affect emergency outcome. Having been notified of
an emergency, the agent determines the necessity and feasibility
of changing train operations in or near the community to avoid
blocking the predesignated emergency crossing. According to pre-
established guidelines, the agent instructs train crews, via the
established radio communication system, to change train opera-
tions accordingly (e.g., slow down, speed up, or stop). Both the
agent and the emergency service provider record the communication
and its outcome.

The cost to establish and maintain the communication systems is small.

Phone installation cost is about $90 and the monthly service charge is

about $20.



CHAPTER III

CASE STUDY: MOORHEAD, MINNESOTA

COMMUNITY CHARACTERISTICS

Moorhead is a community of 30,000 people located on the
Minnesota's North Dakota border. It is éeparated from North Dakota by the
Red River (see Exhibit III-1). The City of Fargo (population 60,000) is
located across the river from Moorhead. A double track main line of the
Burling;on Northern bisects Moorhead. The tracks are about 600 feet apart
in the western end of the city and cross each oﬁher near the eastern end.-
About 75 percent of the city population resides south of the main line with
the remaining 25 percent loqated on the north gide. About one and onefhalf
miles east of Moorhead, in Dilworth, is a Burlington Northern rail yard.

Ihe central business distriét (CBD) of Moorhead is located alﬁng
Center Avenue; betwéen the two main line tracks. City Hall also is located
in the CBD. The CBD extends from 4th Street to 10th Street. Cbmpeting
commercial areas are principally shopping centers in outlying areas of both
Moorhead and Fargo and the Fargo CBD. Other than in the CBD, employment
centers are located throughout Moorhead. The principal industrial area is
in the southeast section of the City between I-94 and the two rail lines

which continue south of Moorhead.
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Major‘community facilities include two fire stations, one located
on each side of the main line. The ambulance service is located south of
the main line at 20th Street South and 5th Avenue South. It is privately
owned and operated with the central station located in Fargo. Several
hospitals exist throughout the Fargo/Moorhead areé. The law enforcement
cenfer is on the north side of the city on 13th Avenue between 9th and 10th
Streets. Schools are located throughout Moorhead with the high school
complex located near 21lst Street just south of the main line. Moorhead has
two colleges, Moorhead State and Concordia; both are centrally located
south of the main line.

As noted, residential areas exist on both sides of the main line.
The estimatedAgrowth rate for Moorhead is l.2 percent per year. Residén—
tial development is occurring such that the current population split by the
main line will prevail in the foresegable future.

The street system in Moorhead is in a grid pattern. There are
five crossings on the northern main line track. There are nine crossings
on the southern main line track. All crossings are at grade, with two
exceptions. There is a grade separation on lst Avenue North at the eastern
end of the city, VA second underpass is located on 3rd Street. However,
this underpass 1is not £uilt to normal state highway standards (it is narrow
and often allows only one lane of traffic to move at a time); the underpass
is closed by flooding during different parts of the year. The annual
average daily traffic figures for the crossings and the type‘of protection
at each crossing prior to the demonstration projeéts are presented in

Exhibit III-2.
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EXHIBIT III~-2

CROSSINGS IN MOORHEAD, MN

Crossing o Protection
01d NP Line:
4th Street 2054 Gates
5th Street 4700 Gates
6th Street 3350 Gates
8th Street 14350 Gates
10th Street i 2150 Semaphores
11th Street 9130 Gates
l4th Street 5470 Gates
21st Street 8730 _ Gates
01d GN Line:
8th Street 8380 Semaphores
10th Street 1180 Gates
11th Street 8530 Gates
1l4th Street 5470 Gates

Source: Metropolitan Auto-Rail Study, Fargo-Moorhead Metropolitan Council
of Governments, December, 1975, p. R-20.
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RATILROAD OPERATIONS

An average of 29 trains pass through Moorhead each‘day. Of these,
8 are unit coal trains, 17 are mixed freight trains, and 4 are local
trains. In addition, several trains conduct local switching operations
each day. On any given day, the number of trains passing through Moorhead
varies considerably (see Exhibit III-3). There also is no consistent
pattern of train distribution by day of the week or hour of the day.
During most hours of the day, fewer than two trains pass through Moorhead.
It was observed that over time trains are distributed evenly bétween
daytime and nighttime.

- As noted above, two parallel main line tracks are located in
Moorhead. The northern track is called the old GN line, having been a part
of the Great Northern Railroad prior to the merger with the Northern
Pacific Railroad and the formation of the Burlington Northern, Inc. The
southern track is called the old NP line. Thevlines cross at Moorhead
junction, located a few hundred feet east of the 2lst Street crossing. The
old GN line continues south from the junction to Breckenridge. The old NP
line continues due east. The lines were connected after the merger to
permit interchange of traffic.

The average distribution of rail traffic between,the two lines is
about 70 peréent on the old NP line and 30 percent on the old GN line.
This means that on the average day about 21 trains operate on the old NP
line and 8 trains operate on the old GN line. On average, 26 trains cross
21st Street and continue east on the old NP line. A daily average of three

trains proceed south on the old GN line. During a week-long observation
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EXHIBIT III-3

NUMBER OF TRAIN ARRIVALS PER DAY IN MOORHEAD, MN,
DURING A THREE WEEK OBSERVATION PERIOD*

Number of Trains
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

October 8, 1978%¥XXOXXXNAXXXKAXKKHXXANXXXAAAALBAAALAANALAAAAAAAAABAANAAADAADADNADABAAALAAAAADAANADAAD kA dh ki stk sk i

Jan

Apr

9

10
11
12
13
14

7, 1979

10
11
12
13
8, 1979

10
11
12
i3
14

XxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA********************
XXXXXXXXXXXXXKAAAAAALAAAAADAAAAANANADAADAAAAAAAABADAASAAAAAAAAAAAAAAA A k3 ks kdek ke k
XXXXXXKXAAABAAADAAAAAAAAADAAAAAABAANAAAANAAADANAAAAAAAAAAAAANAAAAAAAAAKR X
xxxxxxxxxxxxxxxxxxxxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA********************
XXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA***********t****
XxxxxxXXXXXXXXXXXXXXXXXXXXXXXXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA****
XXXXXXXXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA********
XXAXAXXKXXXKXAXKXUXKAAAAAAAADAAADDABANAADAANANADANAAADAAAAAAAAAAAAAAAAAADAA K hk
KXXXXKKXNKXXKKXXKXXXXAAABALAAAAADAAAAAAAADDANANADAAANDAADADANDAALADABAL ADA ARk x 4%k Kk ki
XXXKXXXXXXXAAAAAAALAAAANAAADAAABADAAAAAAADAANADAAAAAAAAAADAND Ak ik ke
XXXHAXXXAAAAANAADAADAANAAAAAAANDAADAAAAAAADANAAABANADAAAAAAAAAAAALAABAAAAAA Ak dkk kK ks
xxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhAAAAAAAAAAAAAAAAAAAAAA
XARXAXXXKXRXKXXKKRAAAAADLAAABAAAAABAADANAADAAAAADAAADDANAAAADAAAALADDADAAADAAADAAAL AR KR

EEEAEACACOANAOCOCCACKAXANA AL ABAMAAAABAAAABAAAAADAD A AN ABAAABAAAAAAADAAAABAAAAAADAAAAL AAAAAANADAAAA A BAAAAAAARR** %%%
TOXAXXXXAXKKXXKRKXKIKKIXKANALAALASAAAABANBALLABADDALAAADAABAALL BADDALDADAADBAAAA NS Hkschdkk &
TXOOKKIXKXKKKOKKKABAAALAAAAAAS EABALANLAAANAANABAANABABABAL DAADOAAAAALAABAAADAAADAR AR
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38

Train Type

xxxxx Coal * Information is for Moorhead Junction, located just east of 21st Street.

48888 Mixed Freight : Data Source: Burlington Northern train sheets for October 8-14, 1978,
*k%kk%  Local January 9-13, 1979, and April 8-14, 1979.




period, a daily average of 14 local switching movements were recorded.
Most 6f these (eight) occurred on the old GN lines; the remainder were

observed on the old NP line.
AMOUNT OF TIME CROSSINGS ARE BLOCKED BY TRAINS

The amount of time crossings are blocked by trains is a fﬁnction
of the types of train opergtions conducted as well as the number of train
operations. Train operations can be definéd in terms of train speeds and
train delays. Both of these basic parameters are influenced by rallroad
facilities and railroad operating policies.

Prior to implementing the demonstration projects, the maximum
allowable train speed in Moorhead ﬁas set at 25 mph. The limit was
established by BN operating instructions in effect at the time. Also
influencing train speeds were crossover movements made by trains between
the old NP and old GN lines at Moorhead junctidn; These movements were
conducted on the "WOW" track, the configuration of which is presented iﬁ
Exhibi; III-4. The geometrics of this track restricted train spegds to a
maximum of 10 mph in conducting crossover movements. On average, a
crossover was made by one and one-half long (non-local) trains pér day.

Train operations involving the Dilworth yard also affected
movements in Moorhead. The lead to Dilworth yard used by eastbound,
non-local trains, located just east of the 2lst Street crossing in
Moorhead, was controlled by a manually operated switch. The train
deceleration/acceleration associated with this operation slowed train
speeds through Moorhead. Train operations-conduc;ed in Dilworth also
affected train operations in Moorhead to the extent that train congestion

occurred. Trains were sometimes required to stop in Moorhead when a
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EXHIBIT III-4

THE "WOW" TRACK IN MOORHEAD
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preceding train was conducting an operation in Dilworth. Usually the
waiting trains lined up outside of Moorhead. However, on occasion, the
trains stopped in Moorhead blocking several crossings simultaneously for
the duration of the wait.

(One other train operation that contributed substantially to the
blockage of crossings in Moorhead was eliminated prior to this study.) At
West Fargo, a new connection between the former Northern Pacific line and
the Great Northern line; called the West Fargo connection, was completed at
a cost in excess of $3.5 million. This allowed coal trains going to
Cohasset to bypass Moorhead entirely and eliminated a low speed, double
movement for each train in Moorhead.)

The overall effect of the railroad facility andk§perating condi-
tions was an average train speed through Moorhead ranging from one mph to
25 mph and averaging 14 mph to 20 mph, depending on location. An average
of two trains per day stoppéd in Moorhead as a result of various operating
requirements. These characteristics, as well as other operating character—
istics in Moorhead, are summarized in Exhibit III-5.

Bésed on the train operating characteriétics described‘above and
on field observations of rail operations, an estimate of the amoﬁnt of time
crossings were blocked in Moorhead was made. The estimate was divided into
three parts: |

e The time trains occupy the crossings

e The time gates and/or flashing light signals are activated
prior to and after through train occupation

] The time gates and/or flashing lights are activated when no
team 1s occupying or proceeding to the crossing.
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TRAIN OPERATIONS IN MOORHEAD, MN.=

(Before Demonstration Projects)

EXHIBIT III-5

1/

# Trains
Train Ave. # Speed  (mph) # of
Line Type Ave. Range Cars Ave, Range Trains 2/
Stopped=
D1d NP . Coal 6 104 20 11-25
' Mixed '
Freight 13 N/A 82 20 1-25 N/A
Local 2 12 24 1-25
Total 21 84 20 1-25
D1d GN Coal 2 104 12 1-25
Mixed
Freight 4 N/A 82 15 1-25 N/A
Local 2 12 16 1-25
Total 8 84 14 1-25
D1st Street Coal 7 2-12 104 22 6-25 1/2
Mixed
Freight 17 13-22 82 17 6-25 1
Local. 2 0~ 5 12 18 1-25 1/2
Total 26 23-36 84 18 1-25 2

1/ Derivation of the data is described in Appendix A.

2/ Trains stop at Moorhead Junction for various reasons:

train meets, wait for

orders, inspection and tests, line up, set outs and pick-ups.
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Separate estimates were made for crossings on_the old GN line, the old NP,
‘and the 2lst Street crossing. The estimates are presented in Exhibit
II1-6.

The exhibit shows that on the average day crossings in Moorhead
were blocked from 3.4 percent of the day to 7.5 percent of the day,
depending on location. This amount of blocked crossing time varied from
these averageé on a day-to-day basis. For example, based on the variation
in number of trains per day, the percentage of the day that the 2lst Street
crossing was blocked ranged from 6 percent to 11 percent. Blocked time for
the other crossings probably varied within a similar range.

The amount of time crossings were blocked per occurrence was
estimated to range from less than one minute, in the case of a short local
train operating at reasonable speed, to over sixteen minutes. The distri-
bution of blocked crossing time per occurrence on the average day is pre-
sented in Exhibit III-7. The exhibit reveals that two-thirds or more of
the trains blocked the crossings for five minutes or less. The average per
train was about 4 minutes and the longest time recorded for a blocked

crossing occurrence during a week of field observations was 21 minutes.
'

PROBLEMS

Results of the mail survey of Moorhead residents conducted in
Phase I revealed that (1) delays to emergency vehicles, (2) delays in
traveling to and from work and school, and (3) community development prob-
lems were the rail/community conflicts of most concern in Moorhead (see
Exhibit III-8). Persons representing Moorhead.in the study verified these

results and decided that the case study should focus on their resolution.
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EXHIBIT III-6

- AMOUNT OF TIME (in minutes) CROSSINGS ARE BLOCK?D
IN MOORHEAD, MN., ON THE AVERAGE pAYl/ 2

¢I-111

Amount of Time Crossings are Blocked by (minutes)
Gates/Flashers : % of Day
Gates/Flashers Activated - Crossings Are

Train Train. Activated by | No Train Present Blocked (from

Line Type Occupancy a Moving Train | or Stopped Trains Total Column 7)
Coal 4 17 - 21 1.4
Mixed

01d Freight 42 9 - 51 3.5

NP
Local 3 3 - 6 0.4
Total 49 29 6 84 5.8
Coal 10 1 - 11 0.8
Mixed

01d Freight 13 3 - 16 1.1
GN

Local 5 5 3 13 0.9
Total 28 9 11 48 3.4
Coal 23 6 - 29 2.0
Mixed

21st Freight’ 53 14 - 67 4.6

- St. : '
Local 5 7 - _12 0.9
Total 81 27 - 108 7.5

1/ Derivation of data is described in Chapter II. Data represent averages for all crossings.

2/ Totals may exceed numbers by train type in cases where attribution by train type is uncertain.




EXHIBIT ITII-7

DISTRIBUTION OF TIME CROSSINGS ARE BLOCKED BY A SINGLE TRAIN
BY TRAIN TYPE, MOORHEAD, M§/
(Percentage of All Trains)—

Time Crossings

Are Blocked Mixed
Line (Minutes) Coal Freight local Total
1.0~ 1.9 -— 12.0 85.0 27.5
2.0- 2.9 31.8 38.0 6.0 28.8
3.0- 3.9 41.0 26.0 3.0 24,3
4.0- 4.9 18.2 8.0 - 8.6
5.0~ 5.9 - 10.0 - 5.0
6.0- 6.9 4.5 2.0 - 2.1
©7.0- 7.9 - - 3.0 0.8
01d NP 8.0- 8.9 - - - -
9.0~ 9.9 4.5 - - 1.1
10.0-10.9 - - - -~
11.0-11.9 - - - -
12.0-12.9 - - - -
13.0-13.9 - 2.0 - 1.0
14.0-14.9 - - - -
15.0-15.9 - - - -
16.0~and over == - 3.0 0.8
Total 100.0 100.0 100.0 100.0
1.0- 1.9 - 11.9 75.0 14.6
2.0~ 2.9 12.5 23.8 4.2 19.2
3,0- 3.9 12,5 16.6 4.2 14.7
4.0~ 4.9 25.0 26.2 4.2 18.3
5.0- 5.9 - 4.8 4.2 3.4
6.0~ 6.9 25.0 9.5 4,2 13.8
7.0- 7.9 - 2.4 4.2 1.9
0ld GN 8.0- 8.9 25.0 2.4 - 9.0
9.0- 9.9 - 2.4 - 1.5
10.0-10.9 - -- - -
11.0-11.9 - - - -
12.0-12.9 - -- - -
13.0-13.9 - - - -
14.0-14.9 - -- - -
15.0-15.9 - - - -
16.0-and over 12.5 - - 3.6
Total 100.0 100.0 100.0 100.0
1.0~ 1.9 - 4.9 90.0 10.4
2.0~ 2.9 22.7 34.5 6.0 29.0
3.0- 3.9 45.6 31.1 3.0 32.9
4.0- 4.9 13.6 14.8 - 13.3
5.0- 5.9 - 4.9 1.0 3.3
6.0~ 6.9 13.6 -— - 3.7
7.0- 7.9 - — - -
21st Street 8.0~ 8.9 — 3.3 - 2.1
Line 9.0- 9.9 4.5 3.3 - 3.3
10.0-10.9 - - - -
11.0-11.9 - 1.6 - 1.0
12.0-12.9 - 1.6 - 1.0
13.0-13.9 - — - -
14.0-14.9 - - - -
15.0-15.9 -— - -— -
16.0-and over -—- - - -
Total 100.0 100.0 100.0 100.0
1/ Derivation of the data is described in Chapter II. The

data represent averages for all crossings.
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EXHIBIT III-8

RESPONSE OF MOORHEAD RESIDENTS TO
THE PHASE I MAIL SURVEY

Problem

Percentage of Residents Who
Perceive the Problem
to be Serious

Emergency Vehicle Delay
Access to Work/School
Community Development
Vehicular Safety

Pedestrian Safety

Access to Shopping/Recreation

Environmental

40 -

32

20

15

13

11
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Following is a description of the nature and magnitude of each of these

-priority problems.

Community Development Problems. The primary community develop-

ment problem in Moorhead involved the central business district (CBD). As
shown in Exhibit III-9, the CBD is bordered on three sides by main line
tracks and on the fourth side by the Red River. All crossings providing
access to the CBD are at-grade with the exception of one. However, the
grade~separated crossing éf Third Avenue does not provide good access to
the CBD—it requires a circuitous route, it is narrow and ofteh allows only
one lane of traffic, and it is closed by flooding during parts of the year.
The CBD is the site of a large urban renewal project, a $30 million invest-
ment désigned to fevitélize the area's business activity. It was initiated
at a time when.city officials perceived train operations to be on the
decline. However, train operations increased and are expected to continue
to inc:ease. The additional traffic increased the frequency with which
delays in gaining access to the CBD were experienced.

City officials and residents believed that the increased rail
operations coptributed to a less—~than—-successful reﬁewal project. They
contended that rail operations isolated the CBD from thevcommunity.
Business activity was relocating from the CBD to outlying shopping centers
in part because people want to avoid the frequent delays ekperienced at
grade crossings which provide the only access to the CBD; New commercial
and office development was locating away from the CBD for similar reasons.

It is difficulf to verify these contentions and even more diffi-
cult to establish the extent to which blocked crossings inhibit business

activity in the CBD. Retail trade data show that whereas Moorhead was
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EXHIBIT III-9

PHYSICAL CHARACTERISTICS OF MOORHEAD THAT CONTRIBUTE TO
RAIL/COMMUNITY CONFLICTS

Legend
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F = Fire Station
= Hospital
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was growing more quickly than its counterpart (Fargo) between 1967 and
1972, it grew significantly slower than Fargo between 1972 and 1977 when
rail operations were increasing. The respective growth ratgs in retail
sales were 43 percent (Moorhead) and 34 percent (Fargo) from 1967 to 1972.
The rates were 55 percent versus 120 percent from 1972 to 1977. While the
number of retail establishments grew in Fargo between 1972 and 1977 by 15
vpercent, Moorhead éxperienced a 12 percent decline. lj Fargo has several
grade-separated crossings that provide access to its CBD, suggésting that
the accessibility problems experienced in traveling to the Moorhead CBD
contribute to the relatively poorer performance in retail trade. But, the
growth dynamics are considerably more complex than this suggests. ‘Rela-
tivély better tax structures, the attractiveness of the new West Acres
shopping center, and other variables have influenced the distribution of
business activity between the two cities. Nonetheless, it is apparent that
the delays experiencéd at crossings providing access to the Moorhead CBD
detracted from its appeal as a place to locate or to do.business.

During Phase II, it was estimated that the crossings providing
access to the CBD were blocked 5.8 peréent of the average day on the old NP
line and 3.4 percent of the day on the old GN line. The distribution of
delay time by line also was significant. The old NP, on which 70 percent
of the train operations in Moorhead occurred, separated 75 percent of the

population from the CBD. The GN line separates only 25 percent of the

l/ U.S. Bureau of Census, Census of Retail Trade, for 1967, 1972, and 1977,
U.S. Government Printing Office, Washington, D.C. The retail sales data
represent city-wide experience. CBD-specific data are not available for
Moorhead prior to 1972.
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populationf Thus, the liﬁe with the heavier traffic also separated a
larger proportion of the population from the CBD.

The degree to which access to the CBD was reduced by train
operations was revealed by the amount of vehicle delay occurring at CBD
crossings. On an annual basis, 1t was estimated tﬁat 560,000 vehicles were
delayed at these crossings. The average delay per vehicle was two and
one-half minutes, meaning that almost 23,000 vehicle hours of delay were
experienced at these crossings annually.

The bus system in Moorhead also is an important transportation
link between the community and the CBD. It, too, is affected.by rallroad
operations. The bus system is oriented to the CBD. Loop routes all
converge on Center Avenue. It was estimated during Phase II that in six
percent of the crossings made by the buses, a delay was experienced.
Significantly, in two percent of the crossings, the delay was five minutes
or longer.  This length of delay disrupted the éoordination of routes to
the extent that cancellation of one loop trip (meaning delays of over 30
minutes to patrons) was necessary to retain the tightly coordinated
schedule.

The reduced CBD accessibility indicated by these statistics of
vehicle delay probably understates the negative effecté of the train
operations. As noted above, the amount of blocked crbssing time and,
conéequgntly, delay that occurred on a day-to-day basis varied from the
average statistics. This variation affected peoples' perception of
accessibility to the CBD and the way they had to respond to the potential
of being delayed at crossings. Perceptions often are based on the worst

case situation. Thus, the variation in blocked crossing time may have
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created the impression that CBD access was worse than it actually was.
Perhaps more important was that people who had to adhere to a schedule must
plan trips to the CBD with the expectation of encountering a worse—than-
average delay at grade crossings. Consequently, train operations altered
schedules and cost time to Moorhead residents even when croséing delays
were not actually experienced. In this way, delay in traveling to the CBD

was worse than the average day statistics suggest.

Emergency Vehicle Delays

Delays at grade crossings are experienced by all the emergency
service providers in Moorhead--the fire department, police, and ambulance
service.  The situation is created by the necessity to cross the main line
to respond to emergencies because resources are inadequate to provide

duplicate emergency services on both sides of the main line. Exhibit

I1I-9 above shows the location of the various emergency service providers

in Moorhead. -

The ambulance service, a private establishment, is located south

of the old NP line. Several hospitals are located in Moorhead and Fargo;
the principal hospital‘in Moorhead 1is located on the north side of the city
near the river. In this situation, two types of crossing delays may be
experienced: (1) traveling from the ambulance station to an emergency on
the north or eaét side of the City, and (2) traveling to the hospital from
an emergency on the south or east side of the City. Historical data show
that approximately three crossings per day are made in providing emergency
medical service. Prior to the demonstration projects, it was estimated

that in eight percent of these crossings a delay was experienced. This
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meant that about 90 ambulance delays at crossings occurred annually. The
average duration of delay was estimated to be two and one-half minutes;
delays varied from a few seconds to over 15 minutes.

Asg with emergency medical delays estimated for the other case
study communities, it is not possible to determine the consequences of
- experiencing 90 delays per year. The consequences will be determined by
the specific situations in which the delays occur. The ambulance service
stated, however, that no grade crossing delay experienced in responding to
medical emergencies has been critical or detrimental to the patients in the
past.16 years.

As with emergency medical services, the fire service is often

required to cross the main line to respond to emergency calls. There are
two fire stﬁtions in Moorhead, one located on each side of the City.
Originally, the fire department had one station, located between the main
liné tracks, in the CBD. 1In 1974, the City relocated this station to the
current north side location. A second station was established on the south
side in part to minimize crossing delays. Despite thé location of fire
services on both sides of the City, crossing the main line is frequently
reqﬁired to provide adequate response to emergencies, particularly emer-
gencies located south of the main line where the predominant residential,
commercial, and industrial areas are located. Of course, emergencies
within the CBD require crossing the main line regardless of which engine
company responds.

Data provided by the Moorhead Fire Department re?eal that an
annual average of 320 crossings of the main line are required to respond to
fife calls; this was over 60 percent of all calls received. It was esti-

mated that over eight percent of the crossings made in responding to fire
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emergencies experienced a delay at a grade crossing. This meant that about
27 delays per year wére experienced. The average expected delay time was
estimated to be two and one-half minutes with a range of several seconds to
over 15 minutes. _While a delay definitely compromises the quality of fire
service provided, the consequences of delay, again, cannot be specified.

The police service is stationed in the law enforcement center

located in the northwest section of the City. Patrols are dispersed
throughout the City in part to minimize the necessity of crossing the main
line in response to an emergency call. However, the number of patrol units
available to the Police Department is too few to eliminate crossing the
main line in emergencies. During a three-week (Phase II) observation per-—
iod, 17 cases of delay to patrol units responding to calls were recorded.
The average delay experienced was 3 1/2 minutes with a range of 1/2 to 10
1/2 minutes. This translated into almost 300 delays on a annual basis.
There were apparently no serious repercussions associated with the recorded

delays.

Access to Work/School

Delays in traveling to and from work and school was the third
priority #roblem‘spécified for Moorhead. The mail survey of Moorhead
residents, conducted in Phase I, indicated that a substantial percentage of
the population (70 percent) must cross railroad tracks on their way to and
from work. A smaller percentége (30 percent) indicated that they or their
children must cross railroad tracks in traveling to and from school.

It was esfimated in Phase II that from 5 percent to 10 percent of

the work/school trips that fequire crossing the main line were delayed at
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crossings, on the average day. The expected delay was two and one-half to
five minutes per occurrence depending on travel route. The estimated delay
ranged up to 20 minutes.

Another way to establish the magnitude of delay traveling to work
and school is to estimate the number of vehicles delayed at Moorhead
croséings. l/ It was estimated that 2,300 cars were delayed at main line
crossings in Moorhead each day. With an average delay of just over two and
one-half minutes, 96 vehicle hours of delay, or 135 person hours of delay
(assuming 1.4 participants per vehicle), occurred each average day. This
translates into annual figures of:

° 84d,000 vehicles delayed,

) 36,000 vehicle hours of delay, and

e 50,000 person hours of delay. 2/
DEMONSTRATION PROJECTS

In an effort to reduce the priority problems experienced in
Moorhead, the following demonstration projects were implemented.

e A power switch was installed in place of an manual switch at
the Dilworth yard lead.

® Grade crossing predictors were installed at all crossings on
the OlLd NP Line.

e The allowable train speed was increased from 25 to 35 mph on
the 01d NP Line.

1/ This figure includes delays to persons traveling for purposes other than
" related to work or school and consequently will overstate delays speci-
fically related to work and school travel. On the other hand, average
delay statistics, as noted on p. VIII-20, understate the time cost

incurred by residents as a result of rail/community conficts.

g/ These estimates are exclusive of school bus and transit delays.
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. An emergency service/railroad communication system was
established.

In additioﬁ, a rescue squad, previously implemented By the city, was
evaluated in terms of the reduction in rail/community conflic;s achieved.
Significant reductions in the magnitudes of Moorhead's priority
problems were achieved with implementation of the demonstration projects.
Delays at crossings providing access to the CBD and at other crossings were
reduced by 30 perceﬁt; vehicle delay time at crossings was reduced by 50
percent. chidents at grade crossings are expected to be reduced by 35
percent. Finally, medical emergency service delays could be_eliﬁinated
entirely. These results were achieved for a total cost of‘$540,000.
Railroad operating cost savings ($90,000 annually) will fesult‘from the .
projects as well. Following is a discussion of each demonstratioh project.
Installation of the power switch ($59,000; funded by Burlington
Northern, Inc.) accounted for 17 percent of the crossing delay reductions.
This was achieved because the power switch replaced a manual switch at the
lead to the Dilworth Yard. The manual switch required a train to étop,-a
crewman to throw the switch by hand, the train to proceed throﬁgh the
switch and stop again while the crewman returned the switch to its original
position and then rejoined the train. The train deceleration/acceleration
associated with this operation slowed train speeds through Moorhead. When
the average unit coal train or mixed freight train (6,000 féet and 4,900
feet, respectively) stopped for the switch to be thrown, crdssings from
10th Street through 2lst Street were blocked; An average of two trains use

the lead daily.
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The power switch provides for remote control of the switch, which
eliminates the need to stop and enables trains to maintain a 25 mph speed
into the yard. This change resulted in a reduction of 7 to 10 minutes each
(average) day in blocked crossing time.

The installation of grade crossing predictors (GCPs) at all 0ld
NP Line crossings also accounted for 17 percent of the reduction in
crossing delays. An expected 35 percent reduction in crossing accidents
also is attributable to the grade crossing predictors.

As noted earlier, grade croésing predictors reduce'crossing
delays and crossing hazard by eliminating early signal activation. Along
the 01d NP line, the'average gate activation time prior to train arrival
was 75 seconds. With the predictors, the average time now is 30 seconds.
Thus, a reduction in blocked crossing time of 20 minuteé daily for each
crossing was achieved ﬁith the predictors. The absence of early signal
activation appears to have had a positive influence on motdrists' behavior,
‘as well. The observed frequency of motorists driving around the gates as a
train approached:declined by 50 to 90 percent at crossings where predictors
were‘insﬁalled. On the 0ld GN line, where predictors were not installed,
the frequency actually increased by 20 percent. These observétions support
the expectation‘that gra&e crossing predictors will reduce crossing acci—.
dents. The bredictors cost $460,000 to install (about $60,000 for each
crossing). The cost was shared by the state (95%), tﬁe railroad (2 1/2%),
and local government (2 1/2%).

The third and most effective demonstration project involved
increasing allowable train speed on the 0ld NP line from 25 mph to 35 mph.
This project accounted for almost two-thirds of the crossing delay reduc-

tions achieved in Moorhead. To increase allowable speeds required some
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signal modifications (accomplished with installation of the grade crossing
predictors) l/ and a change in BN operating instructions for
Moorhead. |

Prior to implementing this demonstration project, speeds on the
0ld NP line were limited to 25 mph. Actual train speeds averaged 20 mph.
Train speeds now average 29 mph, resulting in a 45 percent reduction in
blocked crossing time on the 0ld NP line. Because the speed was not
changed on the 0ld GN line, which also bounds the CBD, overall CBD acces-
gibility has improved by a smaller amount, 27 percent.. Emergency services
also will benefit from the increased train speeds. It is estimated that
about 25 percent fewer ambulance, fire, and police service delays will be
expe;ienced because train speeds were increased. Increasing speeds
required little cost beyond that to imstall the grade croésing predictors.
Furthermore, the railroad‘will experience a net annual operating savings of
$90,000 as a result of the increased train speea.

The last project evaluated in Moorhead is the rescue squad. A
rescue squad was established within the Moorhead fire department as aA
component of the emergency service system in 1976. A rescue squad consists
of people trained in basic emergency medical techniques and provided with
medical supplies and equipment. The rescue squad provides a first-response
capability only. It is not licensed to transport patients. The squad cén

treat the patient at the emergency scene until the ambulance service

l/ While signal systems may require modification in order to safely
increase train speeds, installation of grade crossing predictors is not
a prerequisite to increased speeds.
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arrives. Thus, by locating the squad on the side of the main line opposite
the ambulance service, emergency service can be promptly provided even if
the.ahbulance service is delayed at a crossing.

In Moorhead, the principal medical emergency service is provided
by a private ambulance service. Through radio communication between the
dispatcher and the ambulance driver, delays at rail/highway crossings are
reported. In the case of a delay of significance to patient outcome, the
dispatcher radios the police department or the rescue squad for assistance.
In éddition to receiving‘calls for assistance from the ambulance service,
the rescue squad is dispatched to all life-threatening medical emergencies
repdrted through the City's 911 emergency telephone system. Both the
police and the rescue squad members are trained in emergency medical treat-
mént; the rescue squad vehicle is equipped with life-support
equipment. Thus, the rescue squad or the police can provide first—response
aid to victims until the ambﬁlance service arrives. Since its inception,
the rescue squad has responded to 125 medical emergencies aﬁnually or about
nine percent of all medical emergencies that occur each year. During this
period, no crossing delays have occurred which have adversely affected
victims. |

The Moorhead rescue squad costs $20,000 to initiate (vehicle and
equipment costs) énd $25,000 annually to operate. In other places, less
sophisticated vehicleé‘and volunteer personnel are used to reduce rescue
squad costs to an initial investment of $10,000 and an annual cost of

$1,000 to $3,000.

A summary of the demonstration project results in Moorhead is

presented in Exhibit III-10.
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EXHIBIT III-10

PRIORITY PROBLEM REDUCTIONS IN MOORHEAD
ATTRIBUTABLE TO DEMONSTRATION PROJECTS l/

Emergency |
Service Vehicular Delays Crossing Cost

Actions Taken Delays # Delayed Delay time Accidents |Capital Annual O 2/
A power switch was installed in
place of the manual switch at the
Dilworth Yard lead. -5% -5% -10% N/A $ 59,000 -
The aliowable train speed was in-
creased from 25 mph to 35 mph. -20¢ -20% -30% og* - ($90,000) 3/
GCPs were installed at all cross-
ings on the southern main line. -5% ~5% -10% =35%% $460,000 $2,500
An emergency service/ralliroad com- Not fully
munication system was established. tested N/A N/A N/A $90 $240
A rescue squad was previously
establ ished. -100% N/A N/A N/A $20,000 $25,000
Combined Projects -100% ~35% ~50% =35% $539,090  ($62,260)

1/ Further observations are required to verify estimates identifled with an asterisk.

2/ Incremental cost,

3/ Signal modifications capital costs are accounted for under grade crossing predictors. The raiiroad may

_experlence a $90,000 annual savings.




CHAPTER IV

CASE STUDY: CASSELTON, NORTH DAKOTA

COMMUNITY CHARACTERISTICS

Casselton is a community of 1,800 people located 20 miles west of
the North Dakota/Minnesota border. The community is bisected by a double
track main line of the Burlington Northern, Inc. Two-thirds of the popu-
lation currently resides on the north side and one-third resides on the
éouth slde of the main line.

The commercial area of Casselton is situated on Front St;eet,
which runs adjacent and parallel to the main lines. (See the map presented
as Exhibit IV-l.) Also located north of the main line are the schools,
‘the fire and police stations, and city hall, The ambulance vehicles and
one fire truck are kept on the south side of the main line. The emergency
services serve a geographic area extending about 15 miles south and west of
the town. The schools serve a similar g;ographic area. Most of the indus-
try at which Casselton residents are employed is located south of the main
line. Some residents also commute to work in Fargo and Moorhead via I-94.
A swimming pool was recently constructed south of the main line; tennis
courts are planned for construction adjacent to the swimming pool. A
second recreation area with tennis courts is located in the northwest

corner of the community.
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EXHIBIT 1IV-1
CASSELTON, N.D,
(Scale: 1" = 900")
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The residential area, as noted, is located on both sides of the
main line. The estimated growth rate in Casselton is two percent per year.
Residential development is occurring on both sides of the main liqe in a
ratio that will essentially maintain the two-thirds/one-third population
split. Residential development occurring on the south side tends to be
oriented more to elderiy and lower—income households.

The street system in Casselton is in a grid pattern. There are
four at-grade crossings (the Eighth Avenue crossing was closed as part of
‘the demonstration projects). Two of these are within 700 feet bf each -
other; a third Qnd the least-traveled crossing is separated from the others
by 1000 feet. The fourth crossing is in the northwest corner of Casselton.
The major north/south crossing is State Highway 18; it ﬁas an annual aver-
age daily traffic (AADT) of about 3,850 vehicles. AADTs of the other
crogsings are presented in Exhibit IV-2. The eihibit also presents the
type of protection device at each crossing before tﬁe demonstration
projects.

Running parallel to and about three-fourths mile north ofAthe
main lines is Cass County Highway 10. It provides access to the Fargo/
Moorhead area via connections with County Highway 11, east of Casselton, or
I-94. 1I-94 is about two miles south of Casselton and can be reached via

Highway 18.
RAILROAD OPERATIONS

Thirty-four trains pass through Casselton on the average day. Of
these, nine are unit coal trains, eighteen are mixed freight trains, and

four are local trains. On any given day, the number of trains passing
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EXHIBIT IV-~2

CROSSINGS IN CASSELTON, ND

CROSSING AADT (1979)}'/ CROSSING PROTECTION
Eighth Avenue 650 Flashing lights

Langer A&enue 3,850 - Automatic gates and
(State Highway 18) flashing lights

Sixth Avenue 825 flashing lights

Third Avenue 100 Crossbucks and stop signs
Fifth Street North 725 Crossbucks

1/ AADT (annual average daily traffic) estimates were provided by the
North Dakota State Highway Department.
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through Casselton varies considerably. The variation is presented in
Exhibit IV-3. No consistent pattern of distribution by time of day or day
of the week was observed.

Operations conducted by these trains include through movements,
switching operations, and stopovers. The stopovers average seven per day
(two unit coal trains, four mixed freight trains, and one local train);
stopovers average 38 minutes and are required to conduct crew breaks,
obtain train orders; conduct train inspections and air tests, and provide
for train meets. Summary characteristics of the trains that operate within

and through Casselton are presented in Exhibits IV-4.
AMOUNT OF TIME CROSSINGS ARE BLOCKED

The amount of time crossings are blocked by railroad operations
in Casselfon was estimated for the average day and was divided into three
parts:

e The time trains occupiled crossings

® The time gates and/or flashers were activated prior to and
after through train occupation '

e The time gates and/or flashers were activated by trains
stopped in Casselton but not occupying crossings.

The estimates of each of these three components and total blocked crossing
time are presented in Exhibit IV-5. The exhibit shows that prior to the
demonstration projects the crossings in Casselton were blocked for as much
as 29 percent of the average day. This maximum amount of time includes
time when gates and/or flasheré were activated by trains stopped elsewhere

than in the crossings. While this was cited as a frequent occurrence by
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EXHIBIT TV-3

NUMBER OF TRAIN ARRIVALS PER DAY IN CASSELTON, ND,
DURING A THREE-WEEK OBSERVATION PERIOD

Oct. 8, 1979
9
10
11
12
13
14

[Jan. 7, 1979
8
9
10
1t
12
13

Apr. 8, 1978
9
10
11
12
13
14

Number of Trains
1 2 3 4 5 6 7 8 9 1011 121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 33 39 40 41 42 43 44 45 46 47

XXX XTI IR XXXEXXXXXXAXXKAAAAAAAAAAAAAAANAAAAAAAADAAAAAAAADAAAAAAABALAR R AR AR RARRAARR Ak
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA******************

KX XXXXIOATXXKIKAAAAAAAAAAAAABAABAAANADAAAAAAAAAAABASAAAAAAAAAAAANADAADAA AR R AR R AR Rk &k
X XX0OKXXXAAAAAAAAAAAABANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAD X KR kR
XXX IXX XTI XX XXX ICONXRAAAAAAAAAABAAAAAAAAAAAAAAAAAAANADAAAR KRR R A bR AR R AR kR

tr11r1:11111rx11111:!1!11:1::111!111::11:AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA***iiiiiiﬁttitt
¢

xxxxxxxxxxxxxxxxz:zxxxxxxxxxxxxxxxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA******

xxxxxxxxxxxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA********************
EXXEXRKXAAXKXIXXXXAKXAAAAAAAAAAAAAAAAAAAAAAAAAADAAAABABANAAAAAAAAAAAAAAAARK Rk kk Xkt

RN XTIXICXXIIXEXKIOKKXXX AAAAAAAAAAAAABAAAAAAAABAAAAADAAAAAAAAAAAABARK KRRk AR L kAR AR Ak %

KXXXXXXXLXXEXXXXAAAAAABAAAAABAAAAAAAAAAAAAAAAAAANAAAAABAAAAAAAAAAAAAAAAAAAAABABAL AR Rk kAR R Rk AR
KX XxAAAARAAAAAAADAABAAAAAAAAAAAAAAAAAABAANAANAARADAAAAAA R KRR RR KR kR Rk

ZXRXCXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABAAAAAAAMAAAABAADAAAAAAAAAAANAAARRRR AR
xxxxxxxxxxxxxxxxxxxxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA**************

RIOOOTOO IO X KKK ERERXIOXX XXX AAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAABAANAAAAAAAAAAAABADAAAAAAAAAAAAAAR KR RR Rk kA &R drk

r111111111111111111111111AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA**************

xxxxxxxxxxxxxxxxxxxxxxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA***********
ixxx11:1rxt!xtrxxxxt:t!tt!AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA**'**************

xx:xxr1:1:1111111!1111111!!1111!!11xr!!!xAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA***t*ik**itt*i

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA********
rx!1111111!!xtt!t!:!!ttr!txxtxtttvt!!!xxxAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA***********

Train Type

xxxxxx Coal
AAAAAA Mixed Freight
*kARA% Local




L-AT

EXHIBIT IV-4

TRAIN OPERATIONS IN CASSELTON, NORTH DAKOTA 1/

# TRAINS ' SPEED (MPH)

TRAIN ' AVE. NO. NO. OF TRAINS
TYPE AVE. RANGE CARS AVE. RANGE STOPPED 2/
COAL 9 2-16 104 28 15-45 2
MIXED

FRT. 18 11-26 82 ' 24 5-45 4
LOCAL 4 0-5 12 5 1-10 1
TOTAL 31 25-42 84 24 1-45 7

1/ Derivation of the data is described in Chapter II.

2/ Trains stop in Casselton for a variety of reasons including: to conduct
train meets, to obtain orders, to have a crew break, to conduct inspections,
to conduct pick-up and set—-out operations.
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EXHIBIT IV-5

AMOUNT OF TIME (in Minutes) CROSSINGS WERE BLOCKED
IN CASSELTON, NORTH DAKOTA ON THE.-AVERAGE DAY_l/

(Before Demonstration Projects)

Amount of Time (Minutes) Crossings Were Blocked

Gate/Flashers Gate/Flashers % of Day
Train Train Activated by Activated by Total Crossings Are Blocked
Type Occupancy a Moving Train Stopped Trains Total Columns 2&3 (from Column 5)
Coal 22 12 76 110 34 2.4%
Mixed
Frt. 47 32 152 231 79 5.5%
Local 6 22 38 66 28 1.9%
Total 2/ 75 66 266 407 156 10. 4%

l/ Derivation of data is explained in Appendix A. The data represent averages for ali crossings.

2/ Totals may exceed the sum of the blocked time by train type due to crossings closed (i.e., signals activated) in
the absence of a passing train.



Casselton officials, it did not occur 100 per cent of the time. l/ Also,
when it did occur, motorists proceeded through the crossings after recog-
nizing that no train ﬁas approaching. Without the inclusion of this time
that signals were activated, crossings in Casselton were blocked by through
trains for 2.5 hours on the average day or 10.6 percent of the 24-hour per-
iod. The amount of time crossings were blocked by a single train ranged
from 2.0 to 16.6 minutes. About 60 percent of the rail operations blocked

crossings for 2.0 to 3.9 minutes.
PROBLEMS

Results of the Phase I mail survey of Casselton residents
revealed that delays to emergency vehicles, vehicular safety, and pedes-
.trian safety were the problems of most concern to Casselton residents.
(Survey results are presented in Exhibit IV-6.) Persons representing
Casselton in the study verified these results and decided that the case
study should focus on their resolution. Following is a description of the

nature and magnitude of each priority problem.

Emergency Vehicle Delays

Casselton is centrally located in Cass County. Partly as a

result of this status, Casselton provides fire and ambulance service to an

1/ The BN has put a sign prior to the bonded rail that directs trains that
~ stop to do so before reaching the sign. Casselton officials have noted
that this has significantly reduced the number of times gate/flashers
are activated by stopped trains; but, it has not eliminated the problem.
Since the installation of the sign in September, about two instances per

week of false signal activation have been observed by community
officials.
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EXHIBIT IV-6

RESPONSE TO CASSELTON RESIDENTS TO
THE PHASE I MAIL SURVEY

Percentage of Residents Who Perceive

Problem The Problem to be Serious
Emergency Vehicle Delay 52
Vehicular Safety 45
Pedestrian Safety 32
Access to Work/School 18
Environmental | 13
Access to Shopping/Recreation 12
Community Development 9
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area extending about 15 miles south and west of the ﬁown. The hospital to
which medical émergencies are taken is located in Fargo, some 20 miles east
of Casselton. The fire and ambulance services are provided by volunteers
who reside in and around Casselton. There are thirty fire service

volunteers and twenty-six ambulance service volunteers.

Ambulance Service. The three volunteers who are on call at any

given time are informed of the emergency and its location by a one-way
beeper-radio which they carry with them. The Cass County sheriff's office
receives the emergency calls and alerts the volunteers. When the volun-
teers receive the call, they go to the temporary ambulance garage, located
two blocks south of the main line. Two vehicles are kept in the garage;
one is a back-up vehicle. They then proceed to the emergency location.
After on-site medical attention is administered, the patient is transported
to the hospital in Fargo via State Highway 18 and I-94.

Responding to emergency calls with this system can require up to
three crossings of the main line in one emergency situation: (1) the
volunteers cross in traveling to the garage, (2) a crossing is made to
reach the emergency location, and (3) a crossing is made to tramsport the
. patient to the hospital. An annual average of 120 calls are made by the
Casselton ambulance service. Based on the distribution(of'volunteers;
residences and work places and the distribution of the service population
on both sides of the main line, it is estimated that 235 créssings are made
in responding to medical emergencies annually. Prior to the demonstration
projects, it was estimated that 22 delays were experienced annuaily given

the number of crossings and the railroad operating characteristics
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described above. Ten of these delays were to volunteers as they traveled to

the ambulance station. Delays traveling to the emergency location and from
there to the hospital were estimated at six each per year. The average
delay was estimatgd to be 1.8 minutes; and ranged from a few seconds to
over 10 minutes.

The potential consequences of experiencing 22 delays per year are
not clear. They depend on the specific emergency situations and the dif-
ference that a delay will make in effectively responding to these situa-
tions, Given statistics on medical emergencies, in perhaps 5 perceht of
the Casseltén cases, or in one of the 22 delays projected annually, the
delay would involve life-threatened patients. It is not possible, however,
' to estimate in how many of these cases a delay would be critical. (For
further discussion of this issue, see Appendix A, '"The Conéequences of

Delay".)

Fire Services, The fire service provided by Casselton has avail-

able three trucks (two tankers and one utility truck). The vehicles are
kept at two stations, one on each side of the main line. A hotel operator
in Casselton receives the emergency calls. The volunteers are alerted by
the sounding of the siren at the firehouse; each volunteer has a one-way
communication phone with which they are informed of the fire's location.
Volunteers residing or working near the firehouse go to the firehouse and
drive the engines to the fire. Others proceed directly to the fire,.

As with ambulance calls, the fire service is often required to
cross the main lines in responding to an emergency. Some volunteers may
have to cross to arrive at the firehouse; some of the engines may have to

be driven across the main lines to reach the emergency location.
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Approximately 50 fire calls are made annually. The stationing of fire
vehicles on both sides of the main line means that some response can be
made without delay. However, in about one-third of the fire calls the main
lines must be crossed to provide a full response to fires. Given the
nature of the response system and the railroad operations occurring.in
Casselton, it was estimated that less than one of these crossings was
delayed annually before the demonstration projects were implemented. As

with medical emergencies, the consequences of a delay are uncertain.

Vehicular Safety

Increases in the number of trains operating through Casselton
led to a concern for motorist safety at grade crossings. The concern was
heightened by the location of a grain elevator at the Eighth Avenue
crossing, whiéh reduces the ability to see approaching trains. Increased
use of the Third Avenue crossing, which had only a stop sign and crossbucks
for protection, also was of concern. The primary basis of the vehicular
safety concern, however, stemmed from motorist response to early signal
activation--activation of crossing signals (1) when a train stopped away
from the crossing, and (2) when a train approached the crossing slowly such
that considerable time elapsed before the train arrived at the crossing.

Early signal activation decreased the credibility and respect for
the crossing signals. The signals were no longer considered to indicate
that a train would occupy the crossing momentarily and consequently that
the motorist should not proceed through the crossing. Rather, the signals
were perceived only to warn the motorist that a train might arrive at the
crossing within several seconds or several minutes. This led motorists to
frequently cross against the signals or to detour to the less well-

protected Third Avenue crossing. At Langer Avenue, motorists drove around
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the gates; at Eighth and Sixth Avenues, they crossed against the flashing

signals. Thus, the signals were rendered less effective than they would

otherwise have been. It was estimated that the hazard at a crossing with

gates and flashers may be increased by 40 percent or more as a result of

early signal activation. There have been two train/vehicle accidents in

Casselton in the past five years, one at the Third Avenue crossing and one

at the Fifth Street North crossing. (The latter is not a main line

crossing.)

Pedestrian Safety

As with vehicular
increase in rail operations
and government area located
and lower—income households

trians frequently cross the

safety, this concern emerged along with the

in Casselton. With the commercial, business,
on the north side of the main lines and elderly
located predominantly on the south sidé, pedes-—

tracks for personal business, shopping, and

social purposes. The concern for pedestrian safety also was focused on

hazards to children crossing the tracks to go to the new swimming pool. The

pool is located one block south of the tracks and west of Sixth Avenue

South. The main line separates the pool from about 70 per cent of the

children by residential location. On an average day in the summer, it is

estimated that 240 children

cross the main line going to and from the pool.

It is further estimated that .09 of these children will arrive at a

crossing as a train is arriving. This does not mean that an accident will

result in these cases. Since the pool opened in the summer of 1979, no

accidents have occurred.
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DEMONSTRATION PROJECTS

Many actions were analyzed as possible ways to reduce the
priority problems experienced in Casselton (see Appendix B). From the
alternatives, the following demonstration projects were selected and
implemented:

1. Crossing improvements—-Automatic gates and grade crossing

predictors were installed at the Third Avenue and Sixth
Avenue crossings. Grade crossing predictors also were
installed at the Langor Avenue crossing, which already was
equipped with automatic gates. The Eighth Avenue crossing
was closed to vehicular traffic, but maintained as a
pedestrian crossing.

2. Emergency communication system—-A communication system
linking the fire service and the local railroad agent was
established. The system has been expanded to include the
ambulance service.

Implementation of these actions has resulted in reducing crossing
delays to 15 percent and expected crossing accidents by 70 percent. Emer-
gency service delays may be reduced by 70 percent as well. The contribu-
tion of each demonstration project to these problem reductions is presented
in Exhibit IV-7, Project costs are also presented.

Despite the measurable improvement achieved in Casselton, commu-
nity officials and residents are displeased with the closing of the Eighth
Avenue crossing. As noted above, the crossing was closed to vehicular
traffic, but is being maintained as a pedestrian crossing. The closing is
part of the effort to reduce crossing accidents. Automatic gates and GCPs
were installed at the other three crdssings in the community.

It is the policy of the State of North Dakota, when deciding

croséing improvements, to consider the possibility of closing one or more

crossings in a community while upgrading others. The policy is predicated
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EXHIBIT IV-7

REDUCTIONS INiRAIL/COMMUNITY CONFLICTS IN CASSELTON

ATTRIBUTABLE TO DEMONSTRATION PROJECTS

Emergency
Service Vehicular Delays - Crossing Cost
Actions Taken Delays # Delayed Delay time Accidents | Capltal Annual O&M
Automatic gates were installed at
the 3rd and 6th Avenue crossings,
The 8th Avenue crossing was closed
to vehlcular traffic but maintained
as a pedestrlian crossing. GCPs
were Installed at all crossings. -15¢ -15¢ -30% =70%* $236,595 $1,000
An emergency service/rallroad com-
munication system was establlished., -65%* N/A N/A N/A $100 $240
A safety education program was .
conducted in the schools, N/A N/A N/A No effect - -
Combined Projects -70%* -15¢ -30% -70%* $236,695 $124

* Further observations are required to verify estimates.




in part on a community-wide aproach to improving crossing safety (to fun-
nel traffic to crossings with the most effective warning devices) and in
part on economics (the allocation of limited resources among croséings and
communities in the State). For these reasons, and based on the finding
that the closing'wouid have a marginal effect on traffic patterns and
travel times, a decision was made to close the crossing.

" Residents of Casselton are appealing the decision. The resi-
dents contend that the closing has reduced accessibility within the com-
munity to both pedestrians and motorists, has increased crossing hazards,
and has had an adverse environmental effect on the community. This has
been true because of an unexpected effect of the demonstration projecté,
for which remedial actions have been taken. Trains delayed in Casselton
tended to stop across or near the closed crossing (they previously stopped
outside of Casselton). This created a visual obstruction making it diffi-
cult to see trains using the second main line track. ‘Also children were
observed to crawl between train cars when this occurred. The tendency of
delayed trains to stop near the crossing increased the perceived ﬁoise
levels in the town as well. Whereas trains previously started to accele-
rate outside of town, they were accelerating within town causing incregsed
noise levels. In addition, train speeds through town were lower as.a
result of this practice and caused longer blocked crossing time.
Burlington Northern has taken steps to ensure that trains will resume the
practice of stopping outside of Casselton when delayed, which should
resolve the residents' concerns. Other reasons the residents opposed the
crossing closing are the following: There is less direct access between
some parts of the community--one must now travel two additional blocks for

some trips, incurring less than one minute additional travel time; traffic
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has increased at the crossings that were not closed-650 cars daily; and
there are no warning signals at the portion of the crossing maintained for
pedestrians, mostly children and elderly persons.

The closing of the Eighth Avenue crossing was a component of a
trade-off which many communities may confront. For the inconveniences of
one less crossing, actions were taken to reduce the overall rail/community
conflict experienced in the community. It is the consultant's opinion that
the residents' concerns with the closing of the crossing will dissipate as

the community-wide benefits of the demonstration projects are realized.
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CHAPTER V

CASE STUDY: SAUK RAPIDS, MINNESOTA

COMMUNITY CHARACTERISTICS

Sauk Rapids, Minnesota, is a community of 5,800 people. Itvis
located on the Mississippi River about 70 miles northwest of the Twin
Cities. The city is part of the St. Cloud metropolitan area; the City of
St. Cloud, population 42,000, is located across the river from Sauk Rapids.
(See Exhibit V-1, a map in which Sauk Rapids is the outlined area ;n the
northeast section, and Exhibit V-2, an inset to Exhibit V-1 depicting Sauk
Rapids.)

Like the other case study communities, Sauk Rapids is split by a
Burlington Northern, Inc. (BN) main line. The line runs roughly parallel
to the river. About 75 percent of the population resides north of the main
line; the remainder of the population is located south of ‘the ﬁaip line--
between the main line and the river. Sauk Rapids is expected to increase
in population by 12 percent by 1985. Development trends are such that the
future distribution of population on both sides of the main line will not
differ significantly from the current split.

The central business district in Sauk Rapids is located princi-
pally along Benton Drive, north of TH-15 and the BN main line. An indus-

trial park also is in the northeast section of the city adjacent to State



Cloud, MN

!

i

1

1

21
———t

g
:
1

Sauk Rapids/St.
L

(1" = 3700%)

. ]
o bacTigiees

EXHIBIT V-1

AWWM "

i
&

]

o ot i .

L0

BT T e )

i
g [
o
y/aLd [N -

@Ggﬁuﬂmﬁlm_

o g
3
St i)

E2S0
=

T TR

V-2

al

IRE HALL
HosPITAL
AMBULANCEF

F

1
2
J

northeast section of the map

Sauk Rapids is the area in the
outlined in black."

~



EXHIBIT V-2
. Inset for Exhibit V-1
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Highway 10 between 2nd and 11th Streets. However, many Sauk Rapids
residents shop and most are employed in St. Cloud.

Medical emergency service 1s provided by a private company
located in St. Cloud where‘the area hospital also is located. Fire service
in Sauk Rapids is provided by a volunteer force stationed in the northeast
part of fhe city.

The streets in Sauk Rapids are basically in a grid pattern. The
principal streets in the city are Benton Drive and lst Street (TH-15). 2nd
Avenue also is a ﬁrincipal north/south street. State Highway 10 bypasses
the city on its eastern boundary.

There‘aré seven main line crossings in Sauk Rapids. All are at
grade. Exhibit V-3 lists the crossings of concern in this study and the
annual average daily traffic estimates and type of crossing protection

equipment of each.
RAILROAD OPERATIONS

Twenty-five trains pass through Sauk Rapids on the average day.
O0f these, 3 are unit coal trains, 20 are mixed freight trains, and 2 are
local trains. There are no passenger trains currently operating through
Sauk Rapids. In addition to the through trains, an average of one train
per day conducts local switching operations in Sauk Rapidé. Less than one
train per day'is required to stop in Sauk Rapids for other reasons than the
conduct of local switching operations.

On any gi?en day, the number of through trains will vary, somé—

times substantially, from the average. The range in number of trains per
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EXHIBIT V-3

CROSSINGS IN SAUK RAPIDS, MN

1/

Street—

AADTQ/

Protection

1st Street South

2nd Avenue South

South Broadway

9th Street South

11,000

2,640

250

150

Automatic gates and
flashing lights

Flashing lights

Flashing lights

Crossbucks

1/ The focus of Sauk Rapids' concern is on the three crossings

designated above.

Other crossings in Sauk Rapids are located

at 8th Street North, 10th Street North, and Benton Oaks Drive.

2/ TFigures provided by MnDOT represent 1977 and 1978 data.




day recorded during three different weeks in 1978 and 1979 ranged from 13
to 36. The yariation in number of trains per day is presented in Exhibit
V-4, The trains are quite evenly distributed among the days of the week.
It also was observed that train arrivals are evenly distributed throughout
the day. Aboyt 50 pércent of the trains arrive between 6 a.m. and 6 p.m.
over time. The fairly even distribution of train arrivals throughout the
day also is apparent froﬁ the observation that in only 30 percent of the
hours of the average day does more than one train pass through' Sauk Rapids.
Three or more trains arrive in the City during the same hour less than two
percent of the time.

The result'of these operating characteristics is that the average
speed of trains in Sauk Rapids is the highest of that in all the case study
communities. It is 38 mph and ranges from 5 mph to 60 mph depending on
type of train. A summary of train operating characteristics 1s presented

in Exhibit v-5.
AMOUNT OF TIME CROSSINGS ARE BLOCKED

Prior to the demonstration projects, it was estimated that the
average daily amount of time crossings are blocked by train operations in
Sauk Rapids was 63 minutes, or 4.4 percent of the 24-hour period. (See
Exhibit V-6.) The two minutes per day that crossing warning signals were
activated with no train present or approaching was caused by switching
operations in St. Cloud just south of Sauk Rapids.

Onva day-to~day basis the percentage of blocked crossing time
varied from the average shown in the exhibit., The percentage varied as a

function of the number and length of trains and train speeds. Based only
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EXHIBIT V-4

NUMBER OF TRAIN ARRIVALS PER DAY IN SAUK RAPIDS, MN.
DURING A THREE-WEEK OBSERVATION PERIOD

Oct 8, 1978

Apr

Aug

9
10
11
12
13
14

8, 1979
[»]

10
1
12
13
14
13, 1979
14
15
16
17
18
19

Number of Trains
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
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Train Type Source: Burlington Northern train sheets.

xxxxx Coal
AMMAA  Mixed Freight
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EXHIBIT V-5

TRAIN OPERATIONS IN SAUK RAPIDS, MN.L/

# Trains - Speed (mph) # of
Train Ave. Trainsz/
Type Average | Range Cars Average | Range Stopped—
Coal 3 1-12 106 42 10-50
Mixed 20 12-29 83 38 9-60
Frt. '
Local 2 1-4 11 21 5-43
Total 25 13-36 83 38 5-60

1/ Derivation of the data is described in Chapter II.

2/ Total number of trains stopped in Sauk Rapids during the three-week
period was three, too few to be included in the average day profile,




EXHIBIT V-6

AMOUNT OF TIME (IN MINUTES) CROSSINGS ARE BLOCKED IN SAUK RAPIDS, MN ON THE AVERAGE DAY 1/

AMOUNT OF TIME (Minutes) CROSSINGS ARE BLOCKED % of Day

Gates/Flashers Gates/Flashers Total Crossings Are
Train Train Activated by Activated with Columns Blocked (from
Type Occupancy a Moving Train No Train Total 1&2 Column 5)
Coal 7 2 - 9 9 0.6
Mixed
Freight 32 15 - 47 47 3.3
Local 5 2 - 7 7 0.5

2/

Total 44 19— 2 65 63 afa

1/ Derivation of data is described in Chapter II. The data represent averages for all crossings.

2/ Excludes occasions when gates are activated in excess of 60 seconds prior to train arrival, This occurs
with most frequency at 2nd Avenue South and South Broadway. It is estimated to average 4.4 times per day;
total amount of time is 27 minutes.



on the variation in number of trains operating in Sauk Rapids, the per-
centage of time that crossings in the city were blocked ranged from 2
percent to over 6 percent daily.

The amount of time that the crossings were blocked by a single
train ranged from less than one minute to eight minutes. The average or

expected amount of blocked crossing time per train is 2 1/2 minutes.
PROBLEMS

Results of the mail survey of Sauk Rapids' residents revealed
that emergency vehicle delays and vehicle safety were the problems
resulting from rail/community conflicts that most concerned residents (see
Exhibit V-7). Persons officially representing the city in the study con-
firméd these results and decided that the case study should focus on the
resolution of those two problems. Following is a description of the nature
and magnitude of these priority problems in Sauk Rapids, prior to imple-
mentation of the demonstration projects. A discussion of genefal traffic

delay also 1is provided.

Emergency Vehicle Delays

Both the fire service and the ambulance service must cross the
main line to respond to emergency calls. This situation creates the
poteﬁtial for experiencing emergency service delays.

The fire service in Sauk Rapids is provided by an all-volunteer
squad. The fire equipment is kept at the fire hall located in the north-
east part of town, on Benton Drive between lst and 2nd Streets North. The
fire department's service érea extends 10 miles to both the north and

south of and three miles to the east of the city. When a fire call is
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EXHIBIT V-7

RESPONSE OF SAUK RAPIDS RESIDENTS
TO THE PHASE I MAIL SURVEY

Percent of Residents
Who Perceive the Problem

Problem . to be Serious
Emergency Vehicle Delay 47
Vehicle Safety 41
Pedestrian Safety 24
Access to Work/School 23
Environmental Problems 23

Access to Shopping/
Recreation 19

Community Development
Problems _ 16
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received, the volunteers are notified by the sounding of the fire hall
siren. Most of the volunteers are located on the same side of the main
line as the fire hall, so that no crossing i1s required to reach the sta-
tion. At the station, engine companies are formed from the assembled
volunteers and they then proceed to the fire. There is one part of the
service area that the fire equipment must cross the main line to reach. It
is the residential area located between the main line and the river in the
southern part of thé city. This area contains about 25 percent of the
city's population. An average of 17 fire calls per year are made to this
area. With a probability of being delayed at a main line crossing of .044,
it was estimated that the fire service experienced less than one delay per
year in responding to fire calls to this area.

The ambulance service was subject to a substantially greater

number of delays. Emergency medical service is provided by a private
company located in St. Cloﬁd on St. Germaine Street at 17th Avenue. In
responding to emergency calls in Sauk Rapids northeast of the main line and
to the area east and north of Sauk Rapids, the TH-15 crossing is used. 1In
responding to thg area south of the main line, Division Street to 2nd
Avenue 1is the preferred route. This latter route does not require crossing
the main line. Essentially, 100 percent of all medical emergency patients
are taken fo the hospital. The hospital is located in St. Cloud on 16th
Avenue near IZth Street.

It is estimated that the main line at TH-15 must be crossed 800
times annually to provide emergency medical service to Sauk Rapids and
beyond. It was further estimated, prior to the demonstration projects,

that in 35 of these trips a delay at the crossing was experienced. The
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delays were split about evenly between those experienced traveling to the
emergency site and those experienced traveling to the hospital. The length
of delays probably averaged about 2 1/2 minutes, but would range up to 10

minutes. 1/

Vehicle Safety

There were two types of vehicle safety problems in Sauk Rapids.
One concerned the safety of private vehicles, and the other concerned the
safety of school buses. The safety problems were associated with the
southern crossings which were protected only with flashing lights. The
problem is compounded by the fact that the tracks are curved near these.
crossings, limiting visibility of approaching trains. Another factor was
the early activation of warning signals at all crossings in the city.
Early signal activation is defined as the activation of warning signals a
considerable length of time prior to train arrival at the crossing. The
circuits'thatlactivate the warning signals were located about 2,750 feet
from the crossing. This distance was determined by the maximum allowable
train speed in Sauk Rapids; it ensured that trains moving at the maximum
speed activated the warning signals 25 to 30 seconds prior to train
arrival. However, a train moving at 5 mph activated the signals for more
than 6 minutes before it entered the crossing; a train speed of 15 mph
resulted in signals being activated 2 minutes before the train entered the
crossing. In Sauk Rapids, 10 percent of the trains traveled at 15 mph or

less.

1/ These are estimates, because records of actual delay were not maintained
by the service.
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Activation of signals when no train approached the crossings
resulted from three situations. First, trains stopped in Sauk Rapids for
various reasons (e.g., to conduct train meets or equipment inspection)
activated the signals, sometimes for the duration of the stop. This
occurred about once every two days in Sauk Rapids. A second, more frequent
cause of early signal activation was the conduct of switching operations in
St. Cloud, just south of Sauk Rapids. The location of the warning signal
circuits often caused the signals to activate in Sauk Rapids when the
switching operations were occurring in St. Cloud. This tyﬁe of early
signal activation occurred once per average day in Sauk Rapids. Finally,
the sign#ls were activated by local switching operations conducted within
Sauk Rapids but not within the crossings. This occurred one time per day
as well. |

The effect of early signal activation was that motorists,
frustrated by the "unnecessary"” delay, crossed the main line against the
signals, thereby risking a serious accident. The track curvature at some
of the crossings and the angular street approach to the crossings hindered
visibility of approaching trains and increased the risks associated with
crossing against the signals.

Estimafes of safety Hazard at the crossings in Sauk Rapids indi-
cate that early signal activation increased the potential for crossing
accidents by over460 percent. This meant, according to the estimates,
that one crossing accident would occur in Sauk Rapids every year rather
than once every year and a half. The concern of city officials for grade

crossing safety was heightened by the exposure of school buses to accidents
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at the.crossings. Over 80 main line crossings a day are made by school

buses.

Vehicle Delay

As noted earlier, most Sauk Rapids residents are employed in
St. Cloud. Many do their shopping and personal business in St. Cloud. To
make these trips, in many cases, the main line must be crossed, principally
at TH-15. According to the results of the Phase I rail survey, 80 percent
to 90 percent of Sauk Rapids' residents must cross railroad tracks in
traveling to and from work and shopping. As a result of this situation,
Sauk Rapids decided to implement improvements to the TH-15/Benton Drive
intersection in order to reduce delays at the TH-15 crossing.

Estimation of vehicle delay in Sauk Rapids showed before the
improvements that about 700 vehicles daily were delayed at main line
crossings. This translated into 284,000 delayed»vehiclés énnually. With
an average delay per vehicle of 1.2 minutes, 5,700 hours of vehicle delay
and 8,900 hours of person delay were experienced annually at the crossings.

Eighty-six percent of the delay occurred at the TH-15 crossing.
DEMONSTRATION PROJECTS

After considering a variety of low-cost remedial actions (see
Appendix B), the following actions were selected by the city council and
the Management Board for implementation in Sauk Rapids:

l. Establishment of a rescue squad

2. Establishment of an emergency service/railroad communication
system

3. Installation of gates and grade crossing predictors at the
2nd Avenue South, South Broadway, and Ninth Street South
crossings. Installation of grade crossing predictors at the
TH-15/Benton Drive crossing. :
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In addition, the effects on crossing delays of the TH-~15/Benton Drive
intersection improvements, implemented independently of this study, were
assessed. While not low-cost compared to other demonstration projects (the
improvements cost $1 million), intersections are less expensive than con-
struction of grade-separated crossings or rail relocations. Assessing the
effects of this project enabled determination of its relative cost-
effectiveness as a way to mitigate rail/community conflicts.

| Of the approved demonstration projects only two have been imple-
ménted, the emergency communication system and the intersectioﬁ'improve—
ments. (The intersection improvements included installation of grade
crossing predictors at the TH-15/Benton Drive crossing.) The rescue squad
was not established because funding ($10,000 to $25,000) could not be
obtained. Also, the emergency communication system may negate the use-
fulness of a rescue squad. 1/ |

Crossing improvements at the 2nd Avenue South, South Broadway,

and Ninth Street South crossings have been postponed pending construction
of other improvements to those streets. The crossing improvements will
cost about $270,000 and could reduce crossing accidents in Sauk Rapids by
over 50 pércent. Grade crossing delays would be reduced by less than 5

percent.

1/ A rescue squad consists of people trained in basic emergency medical
techniques and provided with medical supplies and equipment. The rescue
squad provides a first-response capability only. It is not licensed to
transport. patients. The squad can treat the patient at the emergency
scene until the ambulance service arrives. Thus, by locating the squad
on the side of the main line opposite the ambulance service, emergency
service can be promptly provided even if the ambulance service is
delayed at a crossing.
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As noted above, the TH-15/Benton Drive intersection improvements
were assessed with respect to crossing delays. The improvements were com-
pleted in 1981 and included widening approaches in all directions, changing
traffic channelization, and introducing a new traffic signélization system.
The BN main line is located about 100 feet west of the intersection. A
coﬁparison bf traffic flows through the intersection before and after the
improvements indicates delays assoclated with railroad operations have been
reduced. Vehicles delayed by trains were observed ﬁo clear the intersec~
tion after a traiﬂ has passed in almost half the amount of time as before
(48 seconds versus 81 seconds on average). Also, normal traffic flow sub-
sequent to a train's departure was restored more quickly. Overall, the
improvements have resulted in an 8 to 10 percent reduction in the number of
vehicles delayéd, a l5 to 30 percent reduction in average delay per
vehicle, and a 20 to 35 percent reduction in totél vehicle delay time in
. the 15-minute period subsequent to train departure. The total reduction in
vehicle time is 9.3 vehicle hours (about 13 person hours) daily.

As part of the intersection improvements, grade crossing pre-
dictors were installed at the crossing adjacent to the intérsection. By
eliminating early signal activation, the predictors have reduced vehicular
delays by about 7 percent and potential crossing accidenté by 10 percent.
The predictors cost around $60,000 to install.

An emergency service/railroad communication system was estab-
lished in Sauk Rapids in December. The system provides the ambulance
service with a direct telephone line to the local train agent who is

stationed in St. Cloud. This system has the potential to eliminate all
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ambulance service delays at crossings. The potential success is a function

of the five~minute lead time (the time from receipt of an emergency call

until the ambulance arrives at the crossing), which should be sufficient to

circumvent delays by altering train operations. The communication system

cost $90 to install and $20 to maintain. The railroad is funding the

system.

Exhibit V-8 presents a summary of the demonstration project

results.
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EXHIBIT V-8

REDUCTIONS IN RATL/COMMUNITY CONFLICTS IN SAUK RAPIDS
ATTRIBUTABLE TO DEMONSTRATION PROJECTS

Emergency
Service Vehicular Delays Crossing Cost
Actlions Taken Delays # Delayed Delay time Accidents | Capltal Annual O&M
Improvements were made to TH15/
Benton Drive intersection, -8% -8% -25% N/A $940,000 -
GCPs were installed at the tist '
Avenue South Crossing. -7% -7% -10% -10% 2/ $60,000 $300
An emergency service/raliroad com- '
munication system was established, 1008 1/ 2/ N/A N/A N/A $90 $240
Combined Projects ~15% -15% -35% -10% 81,000,090 $540

1/ Applles only to medical emergencies,

2/ Further observations are required to

verify these estimates.




CHAPTER VI

CASE STUDY: ELK RIVER, MINNESOTA

BACKGROUND

Elk River, Minnesota, a community of 7,000 people, is located on
the Mississippi River about 30 miles northwest of Minneapolis/St. Paul.
The community is split by a double track main line of Burlington Northern;
Inc. (BN) (éee Exhibit VI-l.) The main line runs in an east/west direction
through the city, parallel to the river. Ninety percent of the city's land
area is north of the main line. However, the CBD is situated south of the
main line and 70 percent of the population resides there. This population
includes residential areas outside of the-corporate units, south of the
“river; while this is not within the city boundaries, it is included in the
city's community services area. |

The city streets are laid out in an irregular pattern, conforming
to the contours of the Mississippi River, the Elk River, and the series of
lakes located within the city. The street'system includes TH-10, a major
arterial which runs in an east/west direction through the city, roughly
parallel to the main line. TH-169, a dual-lane highway; is on the eastern
gide of the city. The only grade separation in the city is located on

TH-169 and is a three-to five-minute drive from the CBD. The principal
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EXHIBIT VI-1

MAP OF ELK RIVER, MN
(Scale: 1" = 3200")
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main line crossings in Elk River are at Proctor and Jackson Streets and
Main Avenue. All of these crossings are equipped with automatic gétes.

The annual average daily traffic on the crossings are 520 (Proctor Street),
4,740 (Jackson Street), and 3,780 (Main Avenue) . AADT 'on TH-10 where it
crosses Jackson Street is about 13,000 vehicles. }/

As noted above, the central business district (CBD) is situated
south of the main line. More specifically, it is located in the area
bounded by TH-10, the Mississippi and Elk Rivers, and Norfolk Street. The
location of the CBD is creating difficulties in business development. The
community is growing at a rate of about three percent annually. Most |
development is occurring north of the main line, where the bulk of develop-~
able land is located. But development of the business area is constrainea
by the scarcity of land within the existing CBD and the restrictions that
the main line, TH-10, and adjacent residential areas place on the
availability of land for business district expansion.

Most employment within the city is located within the CBD or in
an area north of the main line. Many Elk River residents éommute_to
Minneapolis/St. Paul to work. Most‘community facilities and services also
are located north of the main line. The fire department and ambulance
service are located on Jackson Street. The hospital used by Elk River

residents is in Anoka, 10 miles southeast of the city.

1/ Traffic figures were provided by the Minnesota Department of
Transportation.
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EXHIBIT VI-2

NUMBER OF TRAIN ARRIVALS PER DAY IN ELK RIVER, MN, DURING A THREE WEEK OBSERVATION

PERIOD

Oct. 8, 1978
9
10
11
12
13
14

Apr. 8, 1979
9
10
11
12
13
14

Aug. 13, 1979
14
15
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19
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RAILROAD OPERATIONS

Twenty-five trains pass through Elk River on the average day. Of
these, 3 are unit coal trains, 18 are mixed freight trains, and 4 are local
trains. On any given day, the number of trains passing through the city
varies considerably. The variation, presented in Exhibit VI-2, shows that
a range of 23 to 36 trains may pass through the city in a twenty—fouf hour
period. The trains arevquite evenly distributed among the days of the week
and the hours of the average day, as well. It was founa that over time
train arrivals in Elk River are evenly distributed between daytime and
nighttime. Within these periods no apparent peaking occurs; during most
times of the day, no more than two trains per hpur pass .through the city.

Train operationé conducted in Elk River consist primarily of
through train movements. Some local switching operations are conducted in
the city and an average of 2 trains'per day stoﬁ in the city for various
reasons (e.g., to obtain orders, to conduct pick-up and set-out oberatiohs,
and to conduct inspections and equipment testing). Average train speed in
Elk River is 22 mph. These and other train operating characteristics ére

summarized in Exhibit VI-3.
AMOUNT OF TIME THE CROSSINGS ARE BLOCKED

Prior to implementing the demonstration projects, the amount of
time crossings are blocked by railroad operations in Elk River was
estimated for the average day. The estimate was divided into three parts:

] The time trains occupied crossings

° The time gates and/or flashing lights were activated prior to
and after through train occupation, and

° The time gates and/or flashers were activated by trains
stopped in Elk River but not occupying crossings.
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EXHIBIT VI-3

TRAIN OPERATIONS IN ELK RIVER, MN 1/

# Trains # of

Train Ave. # Speed (Mph) Trains
1 Tvype Ave. Range Cars Ave. Range Stopped —

Coal 3 2- 9 106 28 17-37 0
Mixed
Freight 18 14-28 83 25 6-42 1
Local 4 1- 7 11 6 3-14 1
Total 25 23-36 83 22 1-45 2

1/ Derivation of the data is described in Chaptér i

2/ Trains stop in Elk River for a variety of reasons, including:
(a) to obtain orders, (b) to conduct inspections and equipment

tests, and (c) to conduct pick-~up and set-out operations.
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The estimatés of each of these three components and total blocked crossing
time are presented in Exhibit VI-4. The exhibit shows that the crossings

in Elk River were blocked for over eight percent of thg average day. On a
day-to-day basis, the variation in number of train operations resulted in

a percentage of blocked crossing time varied from slightly under 7 percent
to over 12 percent.

Exhibit VI-4 also shows that the automatic gates at the crossings
in Elk River were obéerved to be activated by stopped trains for a signi-
ficant amount of time (over 50 minutes) per day. This is the amount of
time that trains were stopped in Elk River for the various activities noted
ébove., However, this component of blocked crossing time was not included
in the blocked crossing calculation because its actual frequency of occur-
rence was uncertain, but known to be small. Inclusion of this time in the
calculation therefore would have overestimated the average day's blocked
crossing time.

- The amount of time the crossings were blocked by a single train
ranges from 2 to 13 minutes, according to field observation. The average

or expected amount of blocked crossing time was almost five minutes.
PROBLEMS

Results of the Phase I mail survey revealed that vehicle safety,
emergency vehicle delays, and pedestrian safety were the problems resulting
from rail/community conflicts of most concern to the Elk River residents
(see Exhibit VI-5). Persons representing Elk River confirmed this informa-
tion but decided that the case study should focus on the resolution of'the

vehicle safety and emergency vehicle delay problems only. They also
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EXHIBIT VI-4

AMOUNT OF TIME (IN MINUTES) CROSSINGS WERE- BLOCKED IN
ELK RIVER, MN, ON THE AVERAGF DAY
(Before Demonstration Projects)

Train Amount of Time (minutes) Crossings are Blocked
Type ’ % of Day
Gates/Flashers Gates/Flashers ' Total Crossings Are
Train Activated by Activated by Columns Blocked (from
Occupancy a Moving Train Stopped Trains Total 1&2 Colum 5)
Coal 9 7 0 16 ‘16 1.1%
Mixed
Freight 34 28 13 75 62 4.3%
Local 7 36 40 83 43 3.0%
Total 50 71 53 174 121 8.47%

1/ Derivation of data is described in Chapter II.

The data represent the averages for all crossings,




EXHIBIT VI-5

RESPONSE OF ELK RIVER RESIDENTS 1u
THE PHASE I MAIL SURVEY

PERCENTAGE OF RESIDENTS WHO
PERCEIVE THE PROBLEM TO BE
PROBLEM SERIOUS
Vehicle Safety 35
Emergency Vehicle Delay 33
Pedestrian Safety | 29
Commupity Development Problems 20
Access to Shoppiﬁg/Recreation 13
Environmental Problems 13
Access to Work/School 11
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requested that attention be given to vehicle delays experienced at the
Jackson Street/TH-10 intersection since they affect the development of the
central business area as well as general accessibility in the city.
Following is a description of the nature and magnitude of each of these

priority problems.

Vehicle Safety

The residents' concern for vehicle safety had two components:

(1) safety at crossings for both general vehicle traffic and for school
buses and (2) safetylat the intersection of TH-10 and Jackson Street as it
is affected by vehicles blocked at the Jackson Street rail crossing.

| Despite the fact that the crossings in Elk River were equipped
with automatic gates, the safety hazards at the crossings were of concern.
One reason for this concern was the frequent occurrence of "early signal
activation.” That is, with some frequency the gates at the crossings were
activated by stopped trains, trains conducting switching operations but not
entering the crossing, or slowly approaching trains. In these cases, the
gates were down when no train was approaching the crossing or when_a train
would not enter the crossing for some time. In cases where the train was
stopped or was conducting switching operations, the gates were activated
A for the duration of the train operation. Gates activated and blocking the
cfossing for 20 to 30 minutes prior to train arrival had been observed in
these situations. In the case of a slowly moving train, theAgates were
activated for up to several minutes before the train arrived at the
crossing. This is because the circuits that activated the‘gates were

located a distance from the crossings that ensured the gates were activated
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about 30 seconds before the fastest-moving train entered the érossiﬁg. In
Elk River, the circuits were set for trains traveling at 79 mph, i.e.,
AMTRAK passenger trains. This meant that the circuit was located about
3?500 feet from the crossing. With this spacing, a train traveling at 15
mph activated ﬁhe gates for 2 1/2 minutes before it arrived at the
crossing; a trainltraveling at 5 mph activated the gates for 8_minutes. It
was estimated that 25 percent of all trains travel at 15 mph or less in Elk
River. |

The effect of early signal activation was that motorists, frus-
trated by "unnecessary"” delay at the crossings, weaved between the gates
rather than wait for the train to arrive. The situation was made more
hazardous by the track curvature at the crossings, which restrict motor-
ists' ability to see oncoming trains. While no accidents had occurred in
the past 2 1/2 years at crossings in Elk River, city officials believed
that continuation of this situation would inevitably result in serious
mishaps. Estimates of accident potential at the crossingslsuggested that
early signal activation increased safety hazards at the crossing by 40
percent. This meant, according to the estimates, that a crossing accident

would occur once .every three years rather than once every five years in Elk
River. 1/

The second safety problem concerning Elk River residents was the
safety hazard at the TH-10/Jackson Street intersection. A schematic of the

intersection is presented in Exhibit VI-6. The problem involved impedance

l/These estimates are calculated using formulas derived from national
accident experience at rail/highway grade crossings. They should be
considered illustrative of crossing hazard; they do not represent
accident prediction. (See Chapter 2.)
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EXHIBIT VI-6
TH-10/JACKSON STREET INTERSECTION

_GATE AND FLASHER

PAVED PARKING



of traffic flow as .a result of the congestion created in the intersection
when the Jackson Street rail crossing was blocked. There was rooﬁ for only
one stopped car on Jackson Street between TH-10 and the main line north of
it. Similarly, there was little or no capacity on TH-10 for vehicles
waiting to turn onto Jackson Street and cross the main line and no place .
for vehicles traveling south to north on Jackson Street to wait while’the
crossing is blocked. Consequently, when the Jackson Street crossing was
blocked by train operations, vehicles waiting to cross the main line
congested the intersection. Traffic backed up on TH-10 in both directioné
and on Jackson Street and Main Avenue in the central business district. As
through traffic attempted to proceed through the intersection, around the
waiting vehicles, the potential for accidents was increased. Police
records show that an average of eight accidents occurred at this inter-
section annually. The records, however, did not indicate whether these
accidents occurred during a situation as just described.

A final element in crossing safgty at Jackson Street was the poor
coordination between the automatic gates at the crossing and the traffic
signals at the intersections on either side of the crossing. The result
was that vehicles were observed to become trapped within the crossing when
the gates were aqtivated by an approaching train. The trapped motorists'
ability to "scatter"” out of the path of the train, sometimes breaking gate
arms, has prevented any accidents from occurring so far, but the potentiai
for serious accidents to occur in these circumstances remained.

Because of the hazard associated with the Jackson Street/ TH-10
intersection, school buses, which make over 120 main line crossings each

day, were routed away from the Jackson Street crossing. The use of other
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crossings, however, was considered the lesser of evils since the other
crossings had disadvantages as well. At Main Avenue, the approach to the
crossing is sufficiently steep to cause traction problems in icy condi-
tions. Once a bus gained sufficient momentum to make it over the crossing,
it was difficult to stop for a train. There have been incidents where
school buses have hit gates or have been hit by gates at this crossing.
Proctor was considered a safer crossing. However, conflict with switching
operations ﬁas more frequent at Proctor than at the other crossings, making

delay at this crossing a more frequent and lengthier occurrence.

Emergency Vehicle Delays

Elk River provides fire and emergency medical service to resi-
dential areas beyond the corporate limits as well as within the city. The
frequent necessity to cross the mainAline in respondipg to emergéncies
creates tﬁe potential for experiencing delays in providing service.

The fire department in Elk River is located a few blocks north of

the main line. It is an all-volunteer force. When an emergeﬁcy occurs,
the volunteers are notified by the sounding of a fire siren. They go to
the fire house, man the equipment, and proceed to the fire as soon as a
sufficient number of vélunteers are prepared. Three engines are dispatched
to respond to each call. The engines disperse in different directions if

the primary crossing to fires located south of the main line (Jackson

Street) is blocked.

With this system, two types of delay may be experienced: (1)
volunteers may be delayed while traveling to the fire station; (2) the
engine compénies may be delayed in traveling from the fire station to the

fire location.
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In recent years, the fire department responde& to 90 fire calls
annually. In all cases, volunteers were required to cross the main line to
reach the station. In two-thirds of the cases,.the fire was located south
of the main line and thus required the main line to be crossed. Based on
these characteristics and the characteristics of train operations in Elk
River, it was estimated that 10 delays per year were experienced in
responding to fire calls. l/ Six of these delays were experienced by
volunteers traveling to the fire station and thus inhibiﬁed an immediate,
full respohse to the call. The remaining four delays were experienced by
the engine compaﬁies as they traveled to the fire and meant a delay‘in any
response to the call. The expected (average) delay in each situétion was
estimated to be 2 1/2 minutes; delays ranged from a few seconds to 13
minutes or more.

The ambulance service is in essentially the same situation as the

fire service. The ambulance service is staffed by an all-volunteer force.
The ambulance is kept in the fire station. Thus, like the fire service,
delays to volunteers traveling to the fire station after being notified of -
a medical emergency and delays in traveling'from the fire station to the
emergency location may be experienced. Because the main line does not have
to be crossed in traveling from the emergency location to the hospital in
Anoka (the TH-169 grade separation can be used) delays for this part of the

emergency response are not experienced.

1/ Fire service and ambulance delays described are estimated based on
probability calculations. Records of actual delays were unavailable.
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- The ambulance service averages 180 medical emergency calls per
year. It was estimated that in 10 percent of these calls a delay was
experienced at a rail crossing. Of the 18 expected delays per year, 10
were experienced as the ambulance was being driven to the medical emergency
site; the other 8 were delays to volunteers as they traveled to the fire
station. As with fire service delays, the estimated length of delay was 2
1/2 minutes, but any given delay ranged from a few seconds to over‘13
minutes. |

The potential consequences of ambulance delays at crossings are
not clear. They will depend on the specific emergency situations and the
difference that a delay will make in effectively responding to these
situations. Given general statistics on medical emergencies, in perhaps
five percent of the cases, or in one of the eighteen delays projected
annually, the delay will involve life-threatened patients. It‘is not
possible, however, to estimate in how many of these cases a delay will
affect patient outcome. The consequences of fire service delays similarly
cannot be estimated with any confidence. (For further discussion of this

issue, see Appendix A, "The Consequences of Delay".)

Vehicle Delay

As noted above, community officials representing Elk River in the
study considered vehicle delays at crossings to be a problem deserving
concern and resolution. While vehicle delay at all three crossings in the
cify was of concern, there was particular interest in reducing delays at
the Jackson Sfreet crossing and the adjacent Jackson Street/TH-10 inter-
section. Congestion at this intersection when the crossing was blocked

caused delay not only to through traffic on TH-10, but also to motorists
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conducting business, traveling to and from work, or shopping in the central
business district (CBD). When the Jackson Street crossing was blocked,
traffic was often backed up into the CBD on Jackson Street and Main
Avenue.

It was estimdated that on the average day, 670 vehicles were
delayed at blocked crossings in Elk River. The average delay per vehicle
was estimated to be 2 1/2 minutes. This daily delay translates into the
following delay estimates on an annual basis:

. 245,000 vehicles

® 9,800 vehicle—~hours

° 13,700 person-hours

The Jackson Street crossing accounted for about two-thirds of the
vehicle delay experienced in Elk River. However, the delay figures
presented abbve include only delay to motorists ﬁaiting to cross the main
line. At the Jackson Street crossing, the delayed vehicles also congested
the Jackéon Street/TH-~10 intersection, causing delay to othér motorists.

It was estimated that this situation resulted in additional delay per year
of 60,000 vehicles, 1,200 vehicle hours, and 1,700 person hours. The
effect that this delay-had on business activity in the CBD is unknown. It
was apparént, however, that it did disrupt activity in this area to some

extent.
DEMONSTRATION PROJECTS

The City Council, and subsequently the Management Board, approved
three actions for implementation as demonstration projects in Elk River.

The actions were (1) Jackson Street/TH-10 intersection improvements, (2) a
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fire service/railroad emergency communication system, and (3) grade
crossing predictors for installation at all three crossings. The latter
two projects were implemented. The intersection improvements have been
postponed. Because more extensive changes to the intersection may be
implemented within the next few years, Mn/DOT decided to postpone possible
implementation of the project. The recommended improvements would have
increased intersection capacity within the existing right-of-way by (1)
reﬁoval or on-street parking to allow turning lanes to be established, (2)
redesign of an off—étreet parking lot, and (3) installation of a new system
to improve the flow of traffic through the intersection and to resolve the
“trapped motorists” problem (see Exhibit VI-7 for details). These
improvements were estimated to cost about $25,000 and were expected to
reduce vehicle delay at the intersection by 15 to 40 percent. Safety
conditions also were expected to improve.

The two projects that were implemented have resulted in
significant reductions in vehicular delays and are exéected to reduce
emergency service delays and grade crossing accidents. Vehicular delays
have been reduced by 25 percent, which is attributable to installation of
the grade crossing predictoré. Vehicular delay time was reduced by 55
percent. .The grade crossing predictors also may result in a 35 percent
decline in crossing accidents. Observations conducted after the predictors
were installed indicate that motorists no longer risk drive around the
gates; this change was observed by the police chief as well. The actual

effectiveness of the predictors with respect to safety will take several

years to establish.
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EXHIBIT VI-7

RECOMMENDED CHANGES TO THE JACKSON STREET/TH 10
INTERSECTION IN ELK RIVER, MINNESOTA

Remove parking on south side of Trunk Highway 10 to the west of Jackson
between Jackson and the block to the west for approximately 700 ft.

Provide left-turn storage on Trunk Highway 10 for eastbound Trunk Highway
10 turning north on Jackson, -

Provide left-turn storage lane on northbound Jackson south of Trunk Highway
10 for left-turning motorists desiring to travel on westbound Trunk Highway
10.

Remove first two angle parking spaces along southbound Jackson to south of
Trunk Highway 10. Removal of two spaces is necessary to prevent parkers
from backing into TH 10 stream.

Remove parking spaces on east side of Jackson adjacent to parking lot south
of Trunk Highway 10. This will be reserved for through and right-turn
vehicles only. This will be required to prevent unsafe swerving movements
for northbound motorists.

Remove parking on the south side of Trunk Highway 19 to the east of Jackson
for about 430 ft. This will be used to provide through movement for
vehicles on Trunk Highway 10.

Remove parking on north side of Trunk Highway 10 to the east of Jackson.
These spaces are south of the B-N depot.

Provide left-turn storage lane on Trunk Highway 10 for westbound motorists
desiring to turn left onto southbound Jackson.

Remove parking on the north side of Trunk Highway 10 to the west of
Jackson.
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The installation of grade crossing predictors also has benefited
the school bus operation. As noted earlier, the buses are driven over the
Proctor Street crossing for safety reasons, but experienced significant
delays (of 20 to 30 minutes) due fo early signal activation. Records kept
by school system officials reveal that no significant delays have been
eliminated.

Thé grade crossing predictors benefit emergency services as well.
By reducing blocked crossing time attributable to early signal acﬁivation,
fewer emergency sérvice delays will be experienced. In addition, an emer-
gency service/railroad communication system was established in December.
While there has been insufficient experience with the system, it is
expected to reduce emergency service delays to 30 percent. The combination
of the grade crossing predictors and the communication system could reduce
emergency service delays by 50 percent.

The cost to implement the demonstration projects was $114,670;
the communiéa;ion system cost $90 to install and will cost $20 monthly plus
long-distance service charges to operate. The grade crossing predictors
cost $114,580 to install. The railroad paid for the communication system.
The state funded 95 percent of the grade crossing predictors installation
cost (federal funds accounted for 95 pefcent of this total). The railroad
and local govermments funded the remaining 5 percent.

A summary of the demonstration project results is presented in

Exhibit VI-8.
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EXHIBIT VI-8

REDUCTIONS IN ELK RIVER RAIL/COMMUNITY CONFLICTS
ATTRIBUTABLE TO DEMONSTRATION PROJECTS

Emergency
. Service Vehicular Delays Crossing Cost
Actions Taken Delays # Delayed Delay time Acclidents |Capital Annual OMM
GCPs were installed at all crossings. -25% -25% -55% ~-35¢% $114,580 $1,000
An emergency service/raliroad com-
munication system was established. -308* N/A N/A N/A $90 $240
Combined Projects ~50%% ~25% =55% -35% $114,670 $1,240

* Requlires further observation to verify estimated effects.




CHAPTER VII

" CASE STUDY: BEACH, NORTH DAKOTA

COMMUNITY CHARACTERISTICS

Beach is situated on the western end of North Dakota, near the
Montana stéte line. Its population numbers approximately 1,500 and is
growing because of the energy industry boom in the area. Slightly more
than half (55 percent) of the community residents live north of the
Burlington Northern main line. (See Exhibit VII-1.) The ceﬁtral business
district is located along Central Avenue, the main arterial in Beach,
perpendicﬁlar to the rail line and to the south of it. Access to I-94,
approximately 1 mile north of Beach, is made via State Highway 16, which
skirts the community on the north and east.

Many of the existing community services are located south of the
main line, including the hospital, situated in the southwest corner of
Beach at 5th Street and 2nd Avenue SW; one of the city fire trucks, located
in a new fire station on Main Street; the elementary school, between
Central, lst Avenue, 2nd, and 3rd Street; and the County Of fice Building on
1st Avenue SE between lst and 2nd Streets. (Beach is the C0unty Seat for
Golden Valley County.) North of the main line are located the high school

and the Fire Barn for the city and rural fire trucks.
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As in most North Dakota communities, the streets in Beach are
in a gridiron pattern. There are two railroad crossings at Central and 2nd
Avenues. Central Avenue is the more travelled street, with average daily
traffic of 4,900; 2nd Avenue handles approximately 1,200 cars each day.
There are two additional crossings outside the community along the westerly
extension of 4th Street N and State Highway 16, to the east of Beach.
Neither one of these two crossings is used for travel within town; The
rail-related problems in Beach stem from two primary factors: (1) the
existence of a siding used for train meets that parallels the main‘line
through the length of the city and (2) the fact that there are only two

crossings linking one side of Beach to the other.
RAILROAD OPERATIONS

On the average day, there are 15 trains operating in or through
Beach. Twelve_of these are unit coal trains, and three are mixed freight
trains. There are no longer any passenger trains operating through Beach.
Train traffic has decreased by approximately 20 percent since the study was
begun two years ago. In 1979, an average éf 19 trains per day passed
through‘Beach; thirteen were coal trains, five were mixgd freight trains.

Three types of train movements occur in Beach: (1) through
movements, (2) switching movements associated with local service, and (3)
movements into and out of the siding by unit coal and mixed freight trains
primarily for the purposes of conducting train meets. The siding in Beach,
shown in Exhibit VII-1 above, begins some 250 feet west of Central Ayenue'
and runs easterly for more than two miles. The siding is on the south side

of the main line.
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Train arrivals vary somewhat throughout the week (see Exhibit

VII-2). Arrivals by time of day are fairly uniform. On average,
approximately 70 percent of the trains arrive during the daytime hours of
5:30 a.m. to 8:30 p.m. One train usually arrives during the afternoon peak
period (for street and highway travel) of 4 to 6 p.m. and one train arrives
between the hours of 6 p.m. to 8 a.m. The maximum train speed through
Beach is 50 mph. However, most trains were observed to pass through at
between 25 and 40 mph. Summary statistics for train movements are shown in

Exhibit VII-3.

PROBLEMS

The residents of Beach were surveyed for their opinions
concerning rail/community conflicts in early 1979. Based on the survey
results and interviews with city representatives, four major problem areas
were designated as priority problems in Beach to be addressed in the study.
These areas are, in order of priority:

° Vehicle Safety

e Emergency Service Delay

[ Pedestrian Safety

° General Vehicular Delay

It is noteworthy that the existing and potential problems in
Beach are less a function of the number of trains operating in Beach than
the type of operations that are conducted. If the trains travel through
without stopping, delay problems are relatively small, given the train

volume. If, on the other hand, train crews stop trains just short of
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EXHIBIT VII-2
NUMBER OF TRAIN ARRIVALS PER DAY IN BEACH, N.D.,

DURING FOUR WEEKS IN 1978-79

Oct. 8, 1978
9
10
11
12
13
14

Jan. 7, 1979

10
11
12

12

ror. 8, 1979
9

10

12
13
14
Jul. 8, 1979

10
1
12
13
14

Rumber of Trains
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EXHIBIT VII-3

TRAIN OPERATIONS IN BEACH, NORTH DAKOTA
ON THE AVERAGE DAY

(Before Demonstration Projects)

# Trains | Average Speed (MPA) # Trains
Train Type Ave. Range i Cows Ave. Range Stopped
Coal 12 9-15 104 - | - 3
Mixed Freight 3 1-4 80 - - 1
Local <1 0-1 10 - - 1
Total 15 12-19 90 27 25-40 5
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crossingé and create visual obstructions or block the crossings completely,
or if the crews do not allow motorists to clear the intersection before
they return to the main line after the train meet is completed, problems of
significant magnitude result.

The next sections describe the characteristics of the priority

problems.

Vehicle Safety

The vehicle safety issue in Beach was the function of several
factors: (1) crossing protection characteristics; (2) number and types
of train operations; (3) obstructed views for both southbound and
northbound motorists; and (4) motorists behavior.

Prior to the demonstration projects, the protection signals at
both of the main crossings in Beach were flashing lights. Since the
flashing lights were activated by trains at a fixed distance from the
crossings, a Slow;moving train could set off the warning several minutes
before the train arrived at the crossing. Further, when there were trains
parked on the main line or the siding ﬁidway between the two crossings, the
signals were activated for as long as the train stood there. Expérience
with these situations led motorists to consider the lights asla warning,
rather than as a prohibition to cross. This impression led motorists to
cross the line despite the warning lights and thus increased the likelihood
of auto/train accidents.

Obstructed views for motorists compounded the crossing safety
problem. When trains on the siding stopped just short of Central Avenue so

that the crossing was opened but the crossing signals activated, the parked
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train obstructed motorists' view of the main line. Therefore, motorists
risking to cross against the signal in the absence of a moving train were
not able to see whether a train was approaching on the main line. This
further heightened the possibility of crossing accidents. Adding to
crossing hazard at Central Avenue was the storage of lumber by a local firm
adjacent to the tracks near the crossing. This prevents southbound
motorists crossing against the signal from seeing eastbound trains until
the automobile is very close to the tracks.

The other concerns over safety related to the existence of
crossbuck protection at the westerly extension of 4th Street N. The
approach geometrics are poor, creating a hazardous crossing, especially
during winter months when whiteouts occur. This was the cause of a fatal

auto-train collision which occurred in January 1978.

Emergency Vehicle Delay

Fire protection service 1is provided from two locations: (1) the

city/rural fire barn immediately to the north of the main line and (2) the
City Hall location south of the main line. Two rural trucks and tﬁe city
pumper were garaged north of the tracks and one city truck was on the south
side. There are 35 volunteers for both systems and all persons afe‘on—call
at all times. Notification of a fire emergency is made with the siren at
the fire station.

The rural fire area covers six and one-half townships around
Beach. Rural fire units also respond to city calls. City fire trucks can
respond only to nearby rural calls. The city pumper, however? stays within

the city limits at all times.
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Crossing delays were a concern when rural fire calls came from
south of Beach, since all rural vehicles are garaged to the north of the
tracks, or when the pumper was needed south of the line. In these cases,
there was the potential for fire trucks to be delayed at main line
crossings. The city and rural fire services respond to about 12 fire calls
annually. There were no recorded instances in which fire trucks were

delayed at the crossings.

Ambulance service is provided from the hospital, located in the

southwest corner of the community. The service is operated by 20 go 25
volunteers, located throughout Beach. A minimum of two persons are on call
at any one time. The ambulance serves Beach and all of Golden Valley
County. Emergency calls are made to the hospital; volunteers then are
notified by the hospital dispatcher through the scanners which they carry
on their pefsons. Only once during 1977-1978 was the crew delayed at a |
crossing. However, the opportunity for delay at crossings is possible

whenever calls are made from north of the main line.

Pedestrian Safety

The problem of pedestrian safety in Beach arises because of the
existence of high-speed trains, an open right-of-way where one can walk
across the tracks at any point between 2nd and Central Avenues, and a
substantial‘number of senior citizens and school children who cross the
maiﬁ line as pedestrians on a daily basis (approximately 450 crossings per
day, combined). The pedestrian safety problem is not supported by a
history of accidents. No pedestrian accidents have been recorded,
revealing the preventive orientation of the community in this problem

areae.
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General Vehicular Delay

There are two major facets to this problem: the location of the
siding and the ﬁay in which the siding is used. Because the siding through
Beach is 11,000 feet long, it is just long enough to hold two long trains
(unit coal trains average 5900 feet and mixed freight trains 4900 feet.) In
1979, neither of the nearest passing sidings to the east or west of Beach
were long enough to accommodate a coal train. \As a result, the‘siding at
Beach was frequently used (by 4 trains per day, on average) and at times
was occupied by‘twq trains simultaneously. However, when two long trains
occupy'the siding, or when a single west-bound train pulls up to the
end of the siding, west of Central Avenue, to allow room for é second
west—bound train on the siding, both crossings are blocked. Data from BN
conductor delay reports for 4 representative weeks in 1978-1979 show that
the average time in the siding per train was 70 minutes. Therefore, any

time that the western end of the siding was used, and the train was not
broken at a crossing, movement between the two parts of Beach was halted

for an extended period of time.
DEMONSTRATION PROJECTS

In the second phase of the study, a list of low-cost actions that
would address one or more of the identified problems was developed. Each
action waé evaluated for feasibility, for comformity with the community's
ériorifies, and for its generalizability as a demonstration project.
(Detéils of this procedure are presented in Appendix B.) From this

evaluation, the following projects were selected for implementation.
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(1) Relocate the siding (relocate the lead to the east of 2nd
Avenue) and rearrange trackage to provide for this change,

(2) Install power switches at both ends of the siding as part of
the BN's program to install centralized train control on the
main line, and

(3) Install gates and grade crossing predictors at the 2nd Avenue
and Central Avenue crossings.

As of December 1981, the demonstration projects in Beach had not
all been implemented. Because of the downturn in the economy, thg
Burlington Northern deferred part of its capital program, including t&o
pfojects intended for Beach--installation of the power switches on the
siding, and relocation of the siding to outside of Beach. However, other
actions were taken by the BN which reduced the use of the siding in Beach
from its 1979 level, and thus provided much of the intended effect of the
siding relocation. That is, the passing tracks east and west of Beach, at
Sentinel Butte and Yates, respectively, were lengtheﬁed to accommodate coal
trains. As a result, the use of the siding in Beach was decreased from 4
to 2 1/2 trains daily.

o The grade crossing}predictors and automatic gates were installed
at the.two crossings in Beach, and also at the Highway 16 crossing east of
Beach, in early 1981. In late 1981, the signals were observed to be
working as expected, with a quite uniform warning time regardless of train
speed. A summary of each project's status and actual cost is in Exhibit
VII-4.

In eQaluating the extent to which the demonstrétion projects were

effective in reducing the rail/community problems in Beach, comparison was
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EXHIBIT VII-4

STATUS OF DEMONSTRATION
PROJECTS IN BEACH

December 1981

Action Status Cost
Relocate Siding Out of Deferred N/A
Beach
Install Gates & Grade Installed; accepted $ 24,614
Crossing Predictors by NDSHD October 1981
Install Power Switches Deferred indefinitely N/A
Lengthen sidings east Completed $500, 000

and west of Beach
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made between what the size of the problems would be today without versus
4with the project. Overall, the projects have reduced rail/community
problems relative to what they would have been without the projects. The
effect of the crossiﬁg protection improvements and siding changes together
has been to make general vehicle delay 15 percent lower than it would be
without the project, and to decrease the probability of emergency vehicle
delay by 15 percent. The crossing protection improvements reduce the
estimate of crossing accidents by over 77 percent relative to what it would
be without the project - from one every 18 months to one every 6 1/4 years.
A summary of the evaluation findings is in Exhibit VII-5.

The reduction in estimated crossing accidenfs was brought about
only By the crossing protection improvements. However, both the protection
improvements and the siding changes influenced the estimated reductions in
vehicle delays. A further analysis of the two indicates that? given the
characteristics of through train movement and number of trains using the
siding in Beach, 70 percent of the estimated reduction in delays ‘is
accounted for by the installation of the grade crossing predictors, an& 30
percent by the decrease in the percentage of through trains that are

scheduled onto the passing track at Beach.

VII-13



EXHIBIT VII-5
BEACH-PROJECT SUMMARY

(effect of all projects)

Percent

Without 1/ With 2/ Change
Probability of delay 5.4% 4.67% -15
Estimated ambulance delays/yr. 12.5 10.7 ~-14
Estimated fire delays/yr.3/ 0 0 0
Estimated auto/train accidents/yr. .67 .2 =77
Yearly vehicles delayed 120,400 102,590 -15
Yearly vehicle hours of delay 5,260 3,815 -28
Yearly person hours of delay 7,360 5,340 -28

1/ Based on l1.7 through trains, 3.3 trains (22% of non-local trains) on
siding, O local trains, 4900 ADHT Central Ave., 1210 ADHT 2nd Ave.,

flashing lights crossing protection.

2/ Based on 12.4 through trains, 2.4 trains (16% of non-local trains) on
siding, O local trains, 4900 ADHT Central Ave., 1210 ADHT 2nd Ave.,
automatic lights and grade crossing predictors crossing protection.

3/ .Beach now has fire equipment on both sides of the tracks.
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CHAPTER VIII

CASE STUDY: HEBRON, NORTH DAKOTA

COMMUNITY CHARACTERISTICS

Located some 40 miles east of Dickinson and 60 miles west of
Bismarck, Hebron is a community of approximately l,lOO‘persons in western
Morton County. The Burlington Northern main line bisects the community
almost evenly, with half the population residing north of the maiﬁ line and
the other half residing south of the main line. (See Exhibit VIII-1.)
Access to I-94 is gained by two interchanges some two miles south of town.

Most of the commercial activity in Hebron is located south of the
main line along Main Street (FAS Route 3003), where one finds grain
elevators, impiement dealers, cafes, a grocery store, and the town's only
medical clinic. North ©of the main line are located the fire barn (where
the city offices are situated) on the northwest corner of Park and
Washington Avenueé; the school, located between Church and Nbrth, Buffalo
and Elk Streets; and the city park, to the north of the Fire Barn. Hebron
is approximately one—half mile wide from east to west and three—quarters of
a mile wide from north to south. :

The street system is a gridiron pattern. There are three grade

crossings in the community, at West Street (315 AADT), Elk Street (1650
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AADT), and Elm Street (1775 AADT). Prior to the demonstration projects,
all streets were currently protected by flashing lights.

The méjor community services are provided by the combination of
fire, policé, and ambulance service from the fire barn on the north side
and emergency medical treatment from the clinic on the south side. Should
major medical treatment be required, patients are transferred to the
hospital at Richardton, some 12 miles to the west.

Largely due to the high percentage of senior citizens in the
community (nearly 30 percent) and to the lack of expanding industrial
activity in the afea, Hebron's population is quite 'stable and is not
expected to grow during the next decade. Owing to the large number of
senior citizens and to school children on the south side who walk to the

north side school, there is substantial pedestrian traffic across the main

line, mostly at the train depot.
RAILROAD OPERATIONS

Sixteen trains operate through Hebron on the average day.
Twelve‘of these are unit coal trains, three are mixed freight, and one is a
local train. (Train traffic has decreased by about 16 percent since the
study was begun two years ago. At that time, there was an average of 19
trains a day operating through Hebron. As can be seen from Exhibit VIII-2,
there is considerable variation in train movements from one season to the
next and from one day to the next. Generally speaking, the'summer months
~show a larger number of‘daily train movements than in January.

There are three types of train movements in Hebrom: (1) through

movements, (2) switching movements associated with the local train, and (3)
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EXHIBIT VIII-2

NUMBER OF TRAIN ARRIVALS PER DAY IN HEBRON, ND, DURING FOUR WEEKS IN 1978—1979-1*/

October 8, 1978
. .
10
11
12
13
14
January 7, 1979

Number of Trains
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movements in and out of the siding by unit coal and mixed freight trains
for the purposes of conducting train meets. There:is, on fhe average, one
train per day which uses the siding for the purpose of meeting incoming
trains. The average time per train in the siding is less than 30 minutes.
The local train is in town for an average of 30 minutes. Train arrivals
are uniformly distributed throughout all hours of the day. Approximately
60 percent of the daily trains arrive during the daytime hours of 5:30
a.m. to 8:30 p.m. Summary statistics for train operations are shown in

Exhibit VIII-3.
PROBLEMS

Unlike the other case study communities, Hebron was not formally
surveyed during Phase I of this study. This was not by design; the
corridor communities that were surveyed were selected at random from
stratified groups. However, a site visit and interviews with approximately
24 community leaders and representatives were performed on January 25,
1979. At that time, several problems were identified by community leaders
as deserving attention. These problems, in order of priofity, are:

. Pedestrian Safety

e Vehicle Safety
. Emergency Vehicle Delay
° Geﬁeral Vehicular Delay.

The next sections describe the characteristics of each of these problems.

Pedestrian Safety

There are many senior citizens in Hebron (approximately 310).

Nearly 30 percent of them live north of the main line and walk regularly
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TRAIN OPERATIONS IN HEBRON, NORTH DAKOTA

EXHIBIT VIII-3

ON THE AVERAGE DAY

(Before Demonstration Projects)

# Trains Speed (MPH) # Trains
Train Type Ave. Range Ave. Range Stopped
Coal 12 10-17 - - 1
Mixed Freight 3 1-4 - - 0
Local 1 0-2 - - i
Total 16 13-21 35 - 6-44 2
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to destinations south of the main line. It is estimated that approximately
240 of the total 440 daily pedestrian trips across the main line are made
by senior citizens. -In additionm, nearly 100 children who walk to school
1ive to the south of the main line, which means that approximately 200
school trips are made by children walking across the main line every day.
The school provides a hot lunch program and discourages children from
'walking home for lunch.

Pedestrians follow the route past the depot for many of thgir
crossings. On the northboﬁnd trip, this crossing can be especially
hazardous because the depot creates a visual obstruction for persons who
would look to the left (westbound). Furthermore, the main line crosses thé'
path only a few feet north of the depot and unsuspecting or céreless
pedestrians may be caught unaware of the approaching danger. Pedestrian
safety also is affected by the fact that the sidewalks at Elm and Elk
Streets, and at the depot, are in disrepair and, during the winter, are
nearly impassable. The winter causes extra hardships for seniors, due to
the existence of slippery walkways. In spite of thesé hazards, pedestrian
accidents (let alone fatalities) are rare in Hebron. The only recorded
pedestrian accident within the past 5 years was a fatality, occurring at

night during the fall of 1979, between the depot and Elk Street.

Vehicle Safety

Vehicle safety concerns in Hebron at the start of the study were
a function of the type of crossing protection, roadway approach geometrics,
and train speeds. The two main crossings in Hebron were protected by

flashing lights. The signals were activated by circuits located at a
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predetermined distance from the crossings. This signal system resulted in
significantly longer signal activation times for slow trains (over six
‘minutes for a train moving at five mph) than the 25 seconds allowed for the
fastest train. Because of the frequent occurrence of long delays between
signal activation and train passage, many motorists formed a habit of
disregarding the signals. The procedure for many motorists was to approach
the tracks with caution if the signals are activated, to decide if there
was time to clear the crossing before the train arrived, and to take
action. As a fesult, the effectiveness of the crossing protection on
vehicle séfety was much reduced. The hazard of ignoring unreliable signals
was exacerbated by visual obstructions. Buildings'on the south side of the
tracks created visual obstructions for northbound motorists af the Elk
Street crossing, and a further obstruction was created when there were
train cars standing on the industrial siding adjacent to the crossing.

The Elk Street crossing also was made hazardous by poor vertical
alignment. Sinée the rail line was been constructed several feet above the
street ievel, the approach to the crossing on both sides had an
approximétely five pefcent positive grade. Winter made this approach slick-
when snow—covered.. The concern for the safety of crossing motorists was
heightened by the fact that school buses also use this crossing.

The West Street crossiﬁg also had two problems which contributed
to hazardous crossings. First was the existence of crossbuck control. In
1978, a decision was made to close the East Street crossing in Hebron in
exchange for an improvement in protection devices at West Street. As a
resulf, flashing lights were installed and automatic gates were planned,

before the initiation of this study. The second problem associated with
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the West Street éroééing was that it crossed the siding as well as the main
line. The siding Qas used by trains in such a fashion that eastbound coal
trains blocked the crossing, or were stopped so near the crossing that
northbound motorists could not see the tracks to the west and thus had
difficulty crossing safely. The only recorded vehicle fatality which

resulted from an auto/train collision occurred here in 1974.

Emergency Vehicle Delay

Fire protection and ambulance service are provided from the fire
barn iocated north of the main line. There are five fire'trqcks garaged at
this location, three of them city trucks (including a pumper) and two rural
trucks. Firé protection is provided by 35 volunteers, all of whom are on
call at all times. The siren atop the fire barn is activated by the hotel
manager who receives emergency calls. Volunteers are then expected to
arrive at the fire hall within 60 seconds of the sounding of the siren to
begin preparation for departure. City fire trucks are respoﬁsible for all
calls within the city limits and assist in rural calls within one mile of
the city limits (with the exception of the pumper which remains in the city
at all times). Rural fire calls are made within a distance of 20 miles
north or south and 10 miles to east and west of Hebron. Annually the city
and rural fire sérvices make about 15 fire calls. The calls are
distributed evenly between the north and south sides of the main line;
About two_delays annually were estimated to occur, lasting an average
of approximately 2 1/2 minutes.

For ambulance service, there are 31 volunteers, any three of whom
are on call at all times. Emergency calls are received by the hotel

manager who then alerts the volunteers. The response time from receipt of
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an emergency call until the ambulance is dispatched is approximately five
minutes. According to the chief of the ambulance service, 11 of the 31
volunteers are trained Emergency Medical Technicians (EMT) who administer
care at the emergency site and then transfer the patient to the clinic,
located just off Main Street to the south side of the main line. (Should
further treatment be required, the patient is taken to the hospital at
Richardton, some 12 miles to the west.) This means the ambulance must
always cross the main line, either on the first leg (to the patient) or on
the second leg (to the clinic). Also, volunteers may have to cross the
main line in traveling to the fire barn before proceeding to the emergency.
The ambulance service makes about some 56 calls annually. Slightly over
half of the calls are from south of the main line. It was estimated that
five ambulance calls each year were delayed at a crossing with an annual

average delay of 2 1/2 minutes.

General Vehicular Delay

Underlying many of the problems experienced in Hebron is the
blocking of autos and school buses by trains at crossings. From
information obtained in’ 1979, on the average day, 120 vehicles were delayed
at crossings. Each vehicle»blocked at the crossings waited ép average of
2.4 minufes. .The actual delay time ranged from a few seconds to nearly 15
minutes.

Analysis of the data shows that the number of trains alone does
not explain the extent of the vehicular delays. Through trains occupy
crossings for short periods of time (e.g., 1 minute 45 seconds for a

106-car unit coal train traveling at 45 mph). This means that 30 through
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trains per day traveling at this speed would block crossings in Hebron for
approximately 3.6 percent of an average day, roughly the same level of
blockage which exisfed in Hebron in 1979 with an' average of only 19 trains
per day. The blockage which arose occurred primarily, therefore, from
three factofs:

(1) Through trains travelingrslower than 45 mph,

(2) Trains entering and leaving the siding, and

(3) The presence of the local train.

DEMONSTRATION PROJECTS

In the second phase of the study, a list of low—cost actions that
would address one or more of the identified problems was developed. Each
action was evaluated for feasibility, for conformity with the community's‘
priorities, and for its value as a demonstration project. (Details of.this
procedure are in Appendix B.) From this evaluation, the following projects

were selected for implementation:

e Extend the siding 1800 feet to the west and install power
switches at both ends of the siding (the power switches will
be installed as part of the BN's program of introducing
centralized train control on the main line),

° Install gates and grade crossing predictors at all three
crossings, and

° Install fencing on the north side of the main line between
Elk and Elm Streets in conjunction with establishing a school
safety patrol at crossing locations.
As of December 1981, only the installation of gates and grade
crossing predictors has been accomplished. Further evaluation of available

siting for fencing led to a determination that the fencing would have

limited effectiveness and it was eliminated as a demonstration project.
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The Burlington Northern deferred the siding extension and power switch

installation in its effort to limit its 1981 capital program.

The automatic gates and grade crossing predictors were installed
in early 1981 at a cost of about $222,000. Observations in November 1981
found the signals to be working as expected, yielding a uniform warning
time of 25-35 seconds regardless of train speed. A summary of each
project's status and actual cost is in Exhibit VIII-4.

In evaluating the extent to which the signal demonstration
project accomplished in Hebron--installation of gates and grade crossing
predictors—-was effective in reducing rail/community problems, a comparison
was made between‘the,probiem magnitudes that wogld occur with and without
the project. This éomparison revealed that the project reduced general
vehicle delay by 27 percent relative to what it would have been had the
project not been implemented. The probability of emergency vehicle delays
also was reduced by 27 percent, and the estimate of train-auto accidents
decreased by 70 percent. A summary of the evaluation findings is found
in Exhibit VIiI—S. Actions unrelated to the project also have contributed
to reducing the magnitude of rail/community problems in Hebrom. The 16
percent reduction in train volume which has occurred since 1979 has.reduced
Hebron's exposure to rail operations equal approximately to the percentage

decline in trains.
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EXHIBIT VIII-4

STATUS OF DEMONSTRATION
PROJECTS IN HEBRON

December 1981

Action ‘ Status Cost
Lengthen the siding Deferred . -

and install power

switches

Install gates and Installed: accepted by the $222,242
grade crossing NDSHD

predictors February 1981

Install fencing on Eliminated as a demonstration -

the right-of-way project
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EXHIBIT VIII-5

SUMMARY OF DEMONSTRATION PROJECT
EFFECTS, HEBRON

Percent

Without With Change

Probability of delay 6.0% 4 47 -257%
Estimated ambulance delays/yr. 5.3 3.9 -25%
Estimated fire delays/yr. 1.7 1.3 - =25%
Fstimated auto/train accidents/yr. .46 .14 -70%
Yearly vehicles delayed 50, 700 37,230 -25%
Yearly vehicle hours of delay 2,200 1,173 -457%
Yearly person hours of delay 3,079 1,643 =457

1/ Based on 11.7 through trains, 3.3 trains (22% of non-local trains) on
siding, O local train, 4900 ADHT Central Ave., 1210 ADHT 2nd Ave.,
flashing lights crossing protection.

2/ Based on 12.4 through trains, 2.4 trains (16% of non-local trains) on
siding, O local train, 4900 ADHT Central Ave., 1210 ADHT 2nd Ave.,

automatic lights and grade crossing predictors crossing protection.

é/ Beach now has fire equipment on both sides of the tracks.
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APPENDIX A
METHODS DEVELOPED TO ESTIMATE

PROBLEM MAGNITUDES AND TO EVALUATE
EFFECTIVENESS OF ALTERNATIVE LOW-COST ACTIONS

INTRODUCTION

Basic to an understanding of the case study results is knowledge
of the data and methods used to conduct the case studies. In particular, a
knowledge of the data used to develop a profile of railroad operations and
the methods used to estimate the magnitude of problems created by rail/
community conflicts is necessary. This information is presented in this
chapter. The chapter is divided into five parts, as follows:

. Development of railroad operationms profiles

. Calculation of potential emergency vehicle
delays at crossings

. Calculation of potential vehicle delay at
crossings, and

. Calculation of vehicle accidents at crossings.
' DEVELOPMENT OF RAILROAD OPERATIONS PROFILES

For each case study community, a data base was developed
consistiné of information on community development and éctivity patterns,
community services.and facilities, and railroad operations and facilities.
The community information is presented in the case study write—up on each

community (see Chapters IV-IX). The information presented in the write-ups



was obtained through field observations, interviews with community
officials, and data maintained by either the local or state government.
The information is straightforward; its derivation needs no further
clarificafion than is presented in the case studies. The same is true for
information on railroad facilities; the information was provided by the
Burlington Northern, Inc. (BN). |

The development of the railroad operations profile for each
community, on the 6ther hand, warrants explanation. The profile consists
of a set of characteristics describing the basic rail operations
experienced in the community. These characteristics are identified in
Exhibit A-l. As can be seen, two types of information are coﬁtained in the
profile: daily averages and ranges. The exhibit also identifiés the
primary source of data for each characteristic.

Three basic data sources were used to develop the profiles:
train sheets and conductor delay reports maintained by the BN and field
observations in each of the communities. The BN maintains a daily record
(train sheet) of all through train operations at various locations along
the corridor. qu every train that passes the specific locations, a
variety of information is recorded, including the train identification
‘number, train ieﬁgth in number of cars (loaded and empty), train weight,
and the time of day tﬁe train arrived and left the location.

The conductor delay reports supplement the train sheets with

~information on specific operations conducted by trains. A delay report is
maintained by each train conductor for each run. In the report are
recorded train operations, other than through movements, that were

conducted. Operations include, for example, train meets, crew breaks,



EXHIBIT A-1

RAILROAD OPERATIONS PROFILE DATA

Characteristic Data Source
Number of trains/day BN train sheets
- range
- average
Train speed Field observations
~ range
- average
Train length BN train sheets
- range
- average
Train arrival by hour of day BN train sheets
Train operations BN train sheets,
conductor delay reports
and field observations
Amount of time crossings are blocked Calculated based on
above data
- signal activation time, '
average and range
-~ train occupation time,
average and range
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waits for orders, air tests, set—-out/pick-up operations, and inspections.
The time of the operation also is recorded.

To develop the operations profile in each community, three weeks
of train sheet .and conductor delay report data were obtained for a
'representative period of time. The operation profile was defined in two
dimensions. For manageability and comprehension, a typical day of railroad
operations was estimated based on the sample average for each
characteristic. Té capture the variation in rail operations that occur
day-to-day, the range of observations for each characteristic was
recorded.

To complete the profile, field observations of rail operations in
each comﬁuniﬁy were made. The information presented in Exhibit A-2 was
" recorded for all train operations conducted in each case study community.
From these observations two additional rail operating characteristics were
calculated. First, the distribution of train speed by train type was
estimated by dividing observed train length by the observed time during
~which the train .occupied the crossing. Lengths of fifty-four feet per
freight car and fifty-three feet per coal car were used to éalculate train
length from observed tr;in length in number of cars. Second, a frequency
distribution for the amount of time crossings were blocked during fhe
observation period by train type, was calculated.. The biock time was
divided into three components: (1) signal time prior to train arrival at
the crossing,.(é) train time in the crossing, and (3) signal time after the

train leaves the crossing.



Commun ity
Crossing
Observer
Date

EXHIBIT A-2

RATLROAD OPERATIONS
RECORDING FORM

Time

Train
Type
C=Coal
F=Freight

Train
Direction
(E = east)
(W = west)

Length of Time Crossing is Closed (Mlnutes)

Traln
Length
(# cars) | Signals Start| Train Arrives| Traln Leaves| Signal Stops

Train Operation
S = Stopped

X = Switching

T = Through

o

Number of
Vehicles Delayed

Number of Vehlicles That
Crossed Agalnst Signals

0:00

0:00

0:00

0:00

0:00

0:00




Using the train sheet, delay report, and observation data, the

final, and most important, characteristic of rail operations, the amount of

time crossings are blocked on average, was estimated. The calculation was

performed as follows:

Ly (T S¢ + Ty S¢ + Ty 0p)

where:

T =

S = the distribution
train arrival at

.8'" = the distribution
train leaves the

0 = the distribution
crossing

t = train type (unit

train, local and

average number of trains per day

of signal time prior to
the crossing

of signal time after the
crossing

of time trains occupy the

coal train, mixed freight
switching trains).

In addition to estimating current (1979) rail operating

characteristics in each community, future (1985) characteristics were

projected. To estimate future characteristics, the average number of

trains per day was projected by train type. For unit coal trains, the

projections were based on data provided by the BN and other studies. 1/ For

1/ Projections on which the increase in unit coal trains estimates were
based include, in addition to Burlington Northern data, the following:
National Transportation Policy Study Commission, National Energy
Transportation Study, and coal production projections presented in the

following studies: Analysis

of the 1985 Western Coal Transportation

Requirements = Preliminary Paper (Oct. 1978), North Dakota State

University; Western Coal Development Monitoring .System — WCDMS

(April 1979), Office of Coal Supply Development, DOE; Energy

Information Administration Forecast (1979), Energy Information
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mixed freight and local trains, the BN projections for the 1979-1983 period

were extrapolated to 1985.

To translate train projections into operating characteristics, it
was assumed that the estimated current average value of each charaéteristic
by train type prevails ﬁhrough 1985. For example, the additional amount of
time crossings in a community may be blocked by coal trains in 1985 was
estimated by multiplying the number of additional coal trains préjected in
1985 by the average amount of time a coal train blocks crossings in the
community in 1979. This approach may underestimate blocked time because it
does not account for the increase in train conflicts, and therefore delays,
that may occur with increased train volume. However, the relatively small
increase in number of trains expected to occur in the case study

communities between now and 1985 indicates that the amount of under-

estimation is likely to be small.

Projections were made only to 1985 because these projections
are based largely on existing contracts for the purchase of coal and

therefore are quite accurate. Beyond 1985, there are uncertainties

Administration (EIA), DOE; National Transportation Policies Through
the Year 2000 (June 1979), National Transportation Policy Study
Commission; Rail Transportation Requirements for Coal Movement in 1985
(1978), Input-Output Computer Services, Inc; Coal Transportation
Capability of the Existing Rail and Barge Network, 1985 and Beyond
(September 1976), Manalytics, Inc.; An unpublished study done by Rocky
Mountain Industries, a Union Pacific subsidiary, in 1979; and also an
unfinished national energy transportation study - work is being done by
USDOT, USDOE, CACI, Inc., TERA, and several other consultants.




associated with coal projections. Using 1985 projections may introduce a
conservative bias into estimates of future rail/community conflict
magnitudes, since by 1990 and beyond, further increases in western coal

production will occur.

Exhibit A-3 presents a summary of current (1980) railroad

operating characteristics estimated for each case study community.

CALCULATION OF EMERGENCY SERVICE DELAYS AT CROSSINGS

Estimating Current Delays

Delays in the provision of emergency services (fire, medical,
police) were cited in all six case study communities as a priority problem.
Indeed, residents throughout the study corridor identified emergency
service delays to be the most serious community problem resulting from
rail operations. 1/ Two separate issues were evaluated: the potential
number of service delays that may be experienced per time period and the
possible consequences of such delays.

An estimate of the potential number of emergency service delays
is simply the product of the number of times, on average, that the main
line must be crossed to respond to emergencies during a period of time ana
the probability that the crossing will be blocked during that period. To
estimate the possible'consequences of a delay to emergency service
providers is a much more complex problem. This section describes how the
relevant estimates were made in conducting the case studies.

Typically in the study corridor communities there is one

emergency medical, fire, and police service that serves areas on both sides

1/ Ernst & Whinney, Alternative Solutions to Railroad Impacts on
Communities——Phase I Report: Problem Definition, Minnesota Department

of Transportation, St. Paul, Minnesota, October 1979, p. 1ll.
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'EXHIBIT A-3
RATLROAD OPERATIONS IN IHE CASE STUDY COMMUNITIES

(Pre—DemoAns tration Projects)

Trains Per Day 1/ Ave. Length Speed (mph) f of Day Crossings
Case Study Average Range (cars) Average  Range Operations 2/ Are Blocked 3/
Beach, ND
Coa! 12 0-17 104 4.1
Mixed Frelght 3 0-11 80 N/A N/A 0.9
Local 1 0-3 10 0.4
Tota! 16 1-23 90 27 13-45 T,5,M.CB,0 5.4
Casselton, ND :
Coal 9 2-16 104 28 15-45 2.3
Mixed Frelight 18 11-26 82 24 5~45 5.4
Local 4 0-5 12 5 1-10 1.9
Total 3 25-42 84 24 1-45 s,M,0,1,CB,7,A 10.4
E1k River, MN
Coa! ' 3 2-9 106 27 17-37 1.0
Mixed Freight 18 14-28 83 25 6-42 4.3
Loca) 4 1=7 11 6 3-14 3.0
Total 25 23~36 83 22 3-42 1,5,1,0,A 8.4
Hebron, ND
Coal 12 {-18 104 3¢9
Mixed Freight 3 3-12 80 N/A N/A 1.3
Local 1 0~-3 10 0.8
Total 16 6-25 89 35 6-44 7T,5,M,C8,0 6.0
Sauk Raplids, MN
Coal 3 1-12 106 40 10-45 0.5
Mixed Frelght 20 12-29 83 38 9-50 3.3
Loca!l - 2 0-4 11 o2 5-40 0.2
Total 25 13-45 83 38 5=-50 T,M, ! 4,1
Moorhead, MN (NP line)
Coa!l 6 104 - 20 11-25 1.4
Mixed Freight 13 82 20 1=-25 3.5
Loca! 2 12 24 1-25 0.4
Total 21 84 22 1-25 S, T 5.8
(GN line) '
Coal 2 104 11 1-25 0.8
Mixed Frelght 4 82 15 1-25 1.1
Loca! 2 12 16 1-25 1.0
Total 8 84 14 1-25 s,T 3.4
(21s% Street) . i
Conl 7 2-12 104 21 6-25 2.0
Mixed Freight 17 13-22 -¥4 17 6-25 4.6
Local 2 0-5 12 18 1=25 0.9
Total - 26 23-36 84 18 1-25 $,M,0,1,T,A 7.5

1/ Represents the numbr of tralns operating In the community per &ay, not the number of operations
conducted by trains per day, Thus, & train +hat enters and exits a crossing more than once per day is
counted only once. The estimate of blocked crossing time, however, accounts for multiple operations by a
single traln. ' :

2/ Operations conducted include switching (S), frain meets (M), recelpt of orders (0), inspection (1), crew
breaks (CB), testing (A), through movements (T).

3/ Totsls may exceed the sum of blocked time by train type due to crossings closed (l.e., signals activated)
in the absence of & passing train.



of the main line. There is consequently the possibility that a response to
an emergency will be delayed fo the extent that the route to the emergency
is blocked by railroad operations. In medical emergencies, a delay could
occur in traveling from the emergency station to the scene or in traveling
from the scene to the hospital. Because many corridor communities have
volunteer emergency services, there also is the possibility that
volunteers will be delayed at crossings on their way to the station.

Most data required to estimate emergency vehicle delays are
available from coﬁmunities. The case study communities provided the number
of fire and medical emergencies to which they responded in the past year.
The cémmunities also provided an estimate of the geographic distribution of
emergencies. Typically, the distribution 1s similar to the division of
service a?ea population by the main line. By knowing the route taken to
the hospital, the percentage of medical emergencies in which the main line
had to be cfossed to travel to the hospital was determined.

The communities were unable to provide data on the number of
emergencies in which volunteers had to cross the main line to arrive at
the fire hall or ambulance station before traveling to the emergency scene.
This statistic was estimated using probabilities based on the location of
the volunteers relative to main line and the station.

The above information was used to estimate the number of times

per time period (a year was used in this study) the main line must be
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crossed iﬁ reéponding to emergencies. The second statistic required to
calcuiate the potential number of emergency services delays is the
probability that a delay will be experienced in crossing the main line.
Since it was observed in case study communities that train arrivals are
evenly distributed throughout the typical day, the probability of delay
equals the percentage of time, during the typical day, crossings are
blocked. This probability is the estimate of blocked crossing time from
the railroad operations profile divided by 24.

With the above information, estimation of the potential number of
emergency service delays is straightforward. It is the number of expected
emergency vehicle crossings per time period times the probability of
delay.

To illustrate the calculation of potential ambulance delays at a
crossing, one of the case study communities, Casselton, is used. In
Caséelton, the ambulance station is located on the south side of tHe
main line. The ambulance service is staffed by 26 volunteers; 9 of the
volunteers live or work on the south side of the main line, the other
17 are located on the north side of the main line. The service area
population is equally divided by the main line. The hospital is located in
Fargo, twenty miles east of Casselton. To travel to the hospital, 1-94,
located about 3 miles south of Casselton, is used. Crossing the main line
is required to reach I-94, if an emergency is located north of the
main line. About 120 medical emergency calls are made per year. Cross—
ings in Casselton are blocked by train operations 10.4 pércent of the
average day. Since volunteers located on the north of the main line must

cross it to arrive at the station, the probability that at least one
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volunteer must cross the main line in an emergency is 0.968. 1/ With this
data base, an estimate of medical emergency delays per year was made as

shown in Exhibit A-4.

It was found in comparing observed and estimated emergency delays
at crossings that estimates based on the described procedure are reasonably

accurate. Exhibit A-5 presents data on observed and estimated emergency
service delays for the case study communities for which data are available.

The comparison reveals no significant difference between the measures.

Estimating Effects of Remedial Action

The method used to estimate emergency delays also is used to
estimate the changes in number of delays that occurred or are expected to
occur with the implementation of various remedial actions. For example,
relocation of the Casselton ambulance station to the north side of the main
line wouid change the probability that a volunteer(s) must cross the main

line to arrive at the station from .968 to .738; the probability that the

1/ The probability of 968 that at least one volunteer must cross the
main line in traveling to the ambulance garage was determined as
follows:

Volunteer Location
Probability of This

Soufh North Team Composition
3 0 36 = (1) (9/26) (8/25) (7/24) = .032
2 1 3G = (3) (9/26) (8/25) (17/24) = .235
1 2 36 = (3) (9/26) (17/25) (16/24) = .471
0 3 303 = (1) (17/26) (16/25) (15/24) = .262

1.000

where 4C equals the combination of x volunteers from
the north side taken y at a time.

The probability is 3C; + 3Cy + 3C3

or .235 + 471 + .262 = ,968
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EXHIBIT A-4

ESTIMATED MEDICAL EMERGENCY DELAYS AT CROSSINGS
PER YEAR IN CASSELTON, NORTH DAKOTA

Volunteers may be delayed at crossings on their way to the ambulance
station 12 times per year on average. This estimate was derived .as
follows:

e Probability that a volunteer must cross the main line = ,968
e Probability of being delayed = .104
e Number of medical emergencies per year = 120

Then,

(.968) X (.104) X (120) = 12.08

‘The ambulance may be delayed at a crossing while traveling to the

emergency scene six times per year on average. This estimate was
derived as follows:

e Probability that the main line must be crossed = .5
@ Probability of being delayed at the crossing = .104

e Number of emergency calls per year = 120

Then,
(5) X (.104) X (120) = 6.24

The ambulance may be blocked at a crossing while traveling to the
hospital six times per year on average. This estimate was derived as
follows:

.5

e Probability that main line must be crossed

-@ Probability of being delayed at a crossing = .104
e Number of medical emergencies per year = 120
Then,
(+5) X (.104) X (120) = 6.24

Thus, there may occur on average, 22 delays at crossings per year in
responding to medical emergencies in and around Casselton.
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EXHIBIT A-5

COMPARISON OF OBSERVED AND ESTIMATED
EMERGENCY VEHICLE DELAYS AT CROSSINGS
IN CASE STUDY COMMUNITIES

Fire Emergencies
Observed Estimated
0.0 .5
0.0 7
1.0 .2
35.0 .27.0

Medical Emergencies

Observed Estimated
.5 .8
1.0 2.0
24.0 22.0
85.0 91;0
56.0 33.0
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main line must be crossed in traveling to the emergency or the hospital
would not change. The overall result would be a reduction of 3 delays per
year on average, or a 15 percent reduction from the estimated current
number.

Similarly, it is possible to estimate the effects én emergency
‘service delays of actions that decrease the amount of time trains block
crossings. In Casselton, increasing the maximum allowable train speed,
currently set at 40 mph by city ofdinance, to 60 mph would decrease the
blocked crossing time By about 30 minutes per average day. This would
reduce the probability of experiencing a delay at crossings to .084 and

would result in a 20 percent reduction in emergency service delays.

Estimating Future Delays

Estimates of future emergency service dglays also can be made.
This is done by projecting the number of emergency calls (a function of
population change), the location of the calls (a function of the future
service area population distribution on either side of the main line), and
the amount of fime crossings will be blocked on the average day (a function
of the future number and types of train operatiomns as explained in the
previous section). To illustrate, the calculation for Casselton in 1985 is

as follows:

l. Number of medical emergency calls = 135, i.e., the current
number times 1.126, since 1985 population will be 112,.67% of

the current population.

2, Population distribution is not expected to change. Thus, the
location of medical emergencies will remain evenly divided on
both sides of the main line.

3. The probability of delay at a crossing = .ll11, i.e., the

current amount of blocked crossing time plus the amount of
time resulting from the addition of three unit coal trains
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per day by 1985 divided by 24 hours. lj
Using this information and the calculation procedure described

above results in an estimated 29 emergency service delays on average per

year by 1985. This would be an increase of about 30 percent over the

estimate for 1979.

The Consequences of Delay

A final concern with emergency service delays is the consequences
of such delays. For fire and policé emergencies, one can state possible
consequenﬁes (e.g., additional property loss because the fire was not
contained earlier; inability to apprehend a criminal). To put
probabilities on these potential outcomes, however, is not possible.

The situation is similar with medical emergencies, except that it
is known that the number of cases in which a delay would be critical for
the patient or would otherwise have a detrimental effect on the patient's
medical outcome is small. It appears that 5 to 10 percent of medical
emergencies are life-threatening situations prior to the provision of
emergency medical treatment at the scene. Once treatment is administered,
this percentage drops considerably; one to two percent of all medical
emergencies remain life-threatening after receiving on—the-scene treatment
and until emergency room,ﬁreatment is begun. (The statistics for any
specific‘area may vary considerably from these numbers. For example, in

St. Paul, Minnesota, the proportion of medical emergencies that are

1
1/ Review of existing electric utility contracts to purchase coal made

subsequent to the preparation of this section suggests that this
projection of additional coal trains may be high.
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life-threatening prior to on-site treatment is estimated at 25

percent.) 1/

These statistics, then, represent the proportion of patients for

whom survival is sensitive to treatment delay. This does not mean, however,

that a delay in treating these patients will be detrimental to them. For

example, one study has found that a lower—-bound estimate of the proportion
of patients for whom prompt emergency room treatment is eritical is O.l1

of one per cent of all emergency department patients. 2/ "Prompt” in this
calculation is defined as receiving on-site treatment within 15 minutes and
emergency room treatment within 70 minutes of an onset of symptoms or occur—
rence of injury. The estimate also assumes that the patient would become
critical within 30 miﬁutes of onset of symptoms or occurrence ofAinjﬁry if

treatment were not administered.

This calculation reveals the conplexity of estimating the emer—
gency service delay consequences. The consequences depend on the patient's
condition as well as the amount of elapsed time prior to treatment.
'Fufther, the patient's location relative to the emergency medical service
location is important. In the above example, a 5-minute delay at a crossing
would not affect patient outcome if the patient is located less than 10
minutes from the.ambulancg station. On the other hand, if the patient were

located almost 15 minutes from the station, a delay of only one minute would

1/ The information on which these statistics were based was obtained from
the following sources: The American Ambulance Association; the
National Association of Emergency Medical Technicians; the Public
Health Services Administration, National Services Research Center;

St. Paul Department of Fire and Safety Services; North Dakota State
Health Department; Robert B. Andrews, Graduate School of Management,
University of California at Los Angeles.

2/ Robert B. Andrews, Ph.D., "Treatment and Outcomes for Critical Patients,
Preliminary Results,” Emergency Medical Services, November/December

1978, p. 98.
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be critical. As a result of this complexity, the consequences of emergency
medical service delays were not estimated. It can be concluded, however,
that delays at crossings that will be critical or detrimental to patient
outcome will be few in number. Nonetheless, the potential for a critical

delay is real.
CALCULATION OF POTENTIAL ACCIDENTS AT CROSSINGS

A priority problem cited by five of the sii case study communities
is. vehicle safety at crossings. Pedestrian safety also was cited by several
of the case study communities. Corridor-wide, vehicle and pedestrian safety
were rénked second and fifth in seriousness among eight problems identified
by the resideﬁfs surveyed in Phase I. No method was found to estimate
pedestrian accidents in the communities. This section focuses on estimating

vehicle accidents at crossings.

A variety of methods exist for estimating vehicle hazard at rail
grade crossings. 1/ The one selected for use in this study is the result
of research conducted by the U.S. Department of Transportation's Transporta-

tion Systems Center (TSC). 2/

The TSC method was used to establish an estimate of expected acci-

dents per year. In appropriate cases, these estimates were ad justed to

1/ Federal Highway Administration, Railroad Highway Grade Crossing
Handbook, U.S. Department of Transportation, Washington, D.C., August,
1978.

2/ The TSC method is one of the few available that estimates expected
accidents during a period of time rather than a relative hazard index.
The equations were developed through statistical (step-wise regression)
analysis of national accident data for 1975. A report that documents
the equations is currently in draft form and is being reviewed by FHWA
before publication.
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reflect conditions at specific crossings. In particular, the estimates were
increased for crossings at which "early signal activation” frequently
occurs. The adjustments made are explained below. Because the TSC.equa-
tions are based on national data, and due to the difficulty associated with
estimating grade crossing accidents in general, the estimates of‘expected
accidents for the case study communities must be regarded as‘representing
only the order of magnitude of what may occur. They should not be regarded
as accurate predictions of what will inevitably occur.

Three separate equations for estimating expected accidents were
developed by TSC. A éeparate equation was developed for each of three
classes of crossing protecfion: passive protection (no gates or lights of
any kind), flashing lights protection (lights, signals, or bells but not
gates), and automatic gates proteétion (with or without flashing lights).
The éﬁuations are.presented in Exhibit A-6, along with the definitioﬁs of
the variables. The values associated with the variables are specified in
the tables that follow the exhibit.

To illustrate the use of the equation, consider the examplevof
crossings in Sauk Rapids, Minnesota, a case study community. Information

on the crossings selected for analysis required by the equations is as’

follows:
Crossing Protection T AADT DT MT P FL L
1 Gates 25 11,750 13 2 5,800 minor 2
arterial
2 Lights 25 . 2,650 13 2 5,800 minor 2
arterial
3 Lights 25 250 13 2 5,800 local 2
4 Passive 25 150 13 2 5,800 local 2
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EXHIBIT A-6

EQUATIONS USED TO ESTIMATE ACCIDENTS PER YEAR
AT RATL-HIGHWAY GRADE CROSSINGS

EQUATIONS

e For passive protection

EA = HI*DT*MT*HP*P*FC

® For flashing lights protection

EA = HI*DT*MT*L*P*FC

o For automatic gates protection

EA = HI*MT*L

VARIABLES

DT

number of day through trains on average
EA = estimated number of accidents per year
. FC = highway functional classification

HI = basic hazard index, a function of trains per
day and annual average daily traffic

HP = highway pavement
L = number of highway lanes

MT

number of main tracks

P = population of the community in which the
crossing is located
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With this information and the data presented in Exhibits A-7 through A-9,

the calculations estimating expected accidents per yeér for each crossing

are as follows:

(.043)(2.15)(1.46) = .135

e Crossing #1, EA

e Crossing #2, EA = (.14)(1.34)(1.73)(1.07)(1.04)(0.75) = .271
‘o Crossing #3, EA = (.04)(1.34)(1.73)(1.07)(1.04)(0.65) = ,067
. Crossing #4, EA = (.15)(1.60)(2-01>(1.43)(1.10)(0.21) = ,159

An adjustment was made to these base estimates due to the frequent occur-
rence of early signgl activation. Grade crossing warning signals in Sauk
Rapids, and most other communities, are activated by circuits located set
distances from the crossings. As the train enters the section of track
containing'the circuit, the crossing warning signals are activated. Thé
distance of the circuit from the crossing is determined by the maximum
allowable train speed through the crossing. That‘is, the Interstate Com-—
merce Commission requires that crossing signals be activated at least 25
seconds prior to the time the fastest train would arrive at.the crossing.
This means thatltrains moving slower than the maximum allowable épéed will
activate signals in excess of 25 to 30 seconds before train arrival. For
example, trains movihg at five mph activate the signals in excess éf six
minutes before it enters the crossing. Also, trains that enter the track
circuit and then stop activate the signals until they start again and move
through the crossigg. The activation of signals a considerable time before
train arrival at the crossing is referred to as “early signal activation.”
At crossings where early signal activation is a frequent occurrence, the
warning signals lose credibiiity and therefore effectiveness. Motorists no

longer consider the signals an indication that train arrival is imminent.
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EXHIBIT A-7

VALUES FOR VARTABLES USED IN THE PASSIVE PROTECTION FORMULA
HI = TOTAL ANNUAL AVERAGE DAILY HIGHWAY TRAFFIC
TRAINS
PER 1~ 101- 301~ 501~ 701~ 901- 1501~ 3001~ 5001- 7001~ 9001~ 15001~
DAY 100 300 500 700 900 1500 3000 5000 7000 9000 15000 30000 >30000
<1 .02 .02 .03 .03’ .03 .04 .04 .06 .06 - .07 .08 .10 14
1 .02 .03 .04 . .05 .05 .06 .08 .10 .11 .12 .14 .17 .23
2 .02 .04 .06 .07 .07 .08 .10 .13 .15 .16 .18 .21 .27
3 .03 .05 .07 .08 .09 .10 .12 .15 .17 .19 .21 .24 .30
4 .03 .06 .08 .09 .10 .12 14 .17 .20 .21 .24 .27 .32
5 .03 .07 .09 10 .11 .13 .16 .19. .21 .23 .25 .28 .33
6 .04 .08 .10 .11 .12 .14 .17 .20 .23 .24 .27 .29 .33
? .04 .08 .11 .12 .13 .15 .18 W22 .24 .26 .28 .30 .34
8 .04 .09 .11 .13 .14 .16 .19 .23 .25 .27 .29 .31 .34
9 .04 .09 .12 .14 .15 .17 .20 .24 .26 .27 .30 .32 .34
10 .05 .10 .12 .14 .16 .18 .21 .24 .27 .29 .30 .32 .34
11-20 .06 .12 .15 .17 .18 .20 .24 .27 .30 .31 <32 .34 .33
21-40 .07 .15 .19 S .21 .22 .25 .28 W31 .33 .33 34 .34 .31
41~60 .08 .17 .21 .23 .25 .27 .30 .33 .34 - .34 .36 .33 .28
61-80 .09 .19 .23 .25 .27 .29 ) .33 .34 34 .34 .33 .27
81~-100 .10 .20 .24 .26 .27 .29 .32 .34 .34 .34 .34 .32 .26
>100 .10 .20 .24 .26 .28 .30 .32 .34 .34 .34 .33 .32 .25
DT = 1.00 1.12 1.20 1.26 1.31 1.35 1.39 1.42 1.45 1.48 1.50 1.60 1.74 1.83 1.94
where no. of day .
through trains is 0 1 2 3 4 5 6 7 8 ] 10 11-20 21-30 31-40 >40
FC = 0.77 0.59 0.45 0.35 0.27 0.21
wvhere the
class is* Interstate Expresswvay Principle Minor © Collector Local
Arterial Arterial
MT = 1.00 1.42 2.01 2.86 4.05 5.75
where no. of
main tracks is 0 1 2 3 4 5
HP = 1.43 1.00
where highway is paved not
paved
P= 1.00 1.10 1.20 1.31 1.44
where
population ie* <5,000 5-10,000 10-25,000 25-50,000 >50,000

* Obtained from code for the functional classification of the highway. FC is determined by the units digit of the code. P is determined by the tens

digit.

Source: Worksheet provided by the Office of Research, Federal Highway Administration.
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EXHIBIT A-8

VALUES FOR VARIABLES USED IN THE FLASHING LIGHTS PROTECTION FORMULA

1- 101- 301- 501- 701- 901- 1301- 1701- 2101- 2501- 300i- 4001- 5001~ 6001~ 7001~ 8001— 9001- 10001- 12001- 14001~ 16001- 18001- 20001- 24001~ 28001- 32001- 40001-
100 300 500 700 900 1300 1700 2100 2500 3000 4000 5000 6000 7000 8000 9000 10000 12000 14000 16000 18000 20000 24000 28000 32000 40000 50000 >50000

<l].00 .01 .01 .01 .01 .02 .02 .02 .02 .02 .03 .03 .03 .04 .04 .04 .05 .05 .06 .06 .07 .07 .08 .09 .0 .11 13 18
lj-or .01 .02 .02 .02 .02 .03 .03 .03 .04 .04 .05 .05 .06 .06 .07 .07 .08- .09 .10 .10 .11 .12 .14 .15 .17 .20 129
2)-01 .02 .02 .02 .03 .03 .03 .04 .04 .05 .05 .06 .07 .07 .08 .09 .09 .10 .11 .12 .13 .1& .16 .17 . .19 .22 .25 .37
jf-oL .02 .02 .03 .03 .04 .04 .05 .05 .06 .06 .07 .08 .09 .10 .10 .ll. .12 .13 .15 .16 .17 .19 .21 .23 .26 .30 .43
4f-01 .02 .03 .03 .03 .04 .05 .05 .06 .06 .07 .08 .09 .10 .l .12 .12 .14 .15 .16 .18 .19 .21 .26 .26 .29 .34 49
3|-01 .02 .03 .03 .04 .04 .05 .06 .06 .07 .08 .09 .10 .1l .12 .13 .1& .15 .17 .18 .20 .21 .23 .26 .23 .32 .38 .55
§]-0L .02 .03 .04 .04 .05 .06 .06 .07 .08 .09 .10 .11 .12 .13 .16 .15 .16 .18 .20 .21 .23 .25 .28 .31 .35  .a1 59
7[-or .03 .04 .04 .04 .05 .06 .07 .07 .08 .09 .10 .12 .13 .14 .15 .16 .18 .19 .21 .23 .25 .27 .30 .33 .38 .44 “64
81.01 .03 .04 .04 .05 .06 .06 .07 .08 .09 .10 .11 .12 .14 .15 .16 .17 .19 .20 .23 .25 .26 .29 .32 .3 0 .47 ‘68
S1-0L .03 .04 .04 .05 .06 .07 .08 .08 .09 .10 .12 .13 .14 .16 .17 .18 .20 .21 .26 .26 .28 .31 .3 .38 .43  .so- 72

lof.o1 .03 .04 .05 .05 .06 .07 .08 .09 .10 .11 .12 .L& .15 .16 .18 .19 .21 .23 .25 .27 .29 .32 .3 .39 &5 .52 5

11-151.02 .03 .04 .05 .06 .07 .08 .09 .10 .1l .12 .14 .16 .17 .18 .20 .21 .23 .27 .28 .31 .33 .36 .40 .46 .50 58 ‘85

16-20) .02 .04 .05 .06 .07 .08 .09 .10 .11 .13 .14 .16 .18 .20 .21 .23 .25 .27 .30 .33 .35 .38 .42 .47 .81 58 .68 ‘98

21-251.03 .04 .06 .06 .07 .09 .10 .11 .13 .14 .16 .18 .20 .22 .26 .26 .27 .30 .33 .3 .39 .42 .47 .52 57 es 6 108
26-304 .03 .05 .06 .07 .08 .10 .11 .12 .13 .15 .17 .19 .22 .24 .26 .28 .30 .33 .36 .40 .83 .46 .51 .37 $2 .70 .82 1.19
J-401.03 .05 .07 .08 .09 .11 .12 .14 .15 .17 .19 .22 .26 .27 .29 .31 .33 .36 .40 .46 .48 .SL .56 .63 .63 .78 .91 139
41-601.06 .06 .08 .09 .11 .12 .14 .16 .17 .19 .21 .25 .28 .30 .33 .35 .38 .41 .6 .50 .54 .58 .66 .71 .79 .89 106 1o
61-801 .04 .07 .09 .11 .12 .14 .16 .18 .20 .22 .26 .28 .31 .3 .37 .40 .43 .47 .52 .51  .6l. .66 .73 .81 .89 101 138 1 o9
[i-l001 .05 .08 .10 .12 .13 .15 .17 .19 .21 .24 .27 .31 .34 .37 .41l .4k .47 .51 .57 .62 .61 .72 .19 .89 .e8 110 1.29 1o
>1001.05 .08 .10 .12 .14 .16 .18 .20 .22 .25 .28 .32 .35 .39 .42 .46 .49 .53 .50 .64 .70 .75 .82 .92 1.00 115 134 1

.90

DT = 1.00 1.08 1.12 1.16 1.18 1.21 1.23 1.24 1.26 1.27 1.29 1.34 1.41 1.46 1.51
vhere no. of
day through 0 1 2 3 4 5 6 7 8 9 10 11-20 21-30 31-40 >40
trains is
M- .00 1.32 173 2.28  3.00  3.95  5.20
vhere no. of
main tracks is 0 1 2 3 4 5 >5
L= ’ 1.04 1.07 1.11 1.16 1.20 1.24 1.29 1.34 1.38
vhere lane is

1 2 3 4 5 6 7 8 >8
P 1.00 1.04 1.08 1.12 1.16
where poptla-~
tion is* >5 5-10 10-25 25-50 >50
FC = 0.93 0.87 0.80 0.75 0.70 0.65
vhere the class R
ia* . Interstate Express Principal Minor Collector Local

Arterial Arterial

* Obtained from code for the functional classification of the highway. FC is determined by the units digit of the code. P is determined by the
tens digit.
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EXHIBIT A-9
VALUES FOR VARIABLES USED

IN THE AUTOMATIC GATES PROTECTION FORMULA

ANNUAL AVERAGE DAILY HIGHWAY TRAFFIC

1- 101~ 301- 501- 701- 901~ 1501- 3001~ 5001- 7001- 9001~ 13001~ 20001~  30001-
100 300 500 700 900 - 1500 3000 5000 7000 9000 13000 20000 30000 50000  >50000
HI = <1 - .008 .008 V.008 .008 .008 .008 .008 - .008 . 008 .008 .008 .008 .008 .008 .008
1 .009 .010 .010 .010 .010 .010 .011 .011 .011 .011 .011 .012 .012 .012 .012
2 .010 .011 .011 .012 .012 .012 .013 .013 .013 .014 .014 .014 .015 .015 .016
3 .010 .012 .013 .013 .013 .014 .014 -.015 .015 .016 .016 .017 .017 .018 .019
4 .010 .013 .013 .014 .014 .015 .015 .016 .017 .017 .018 .019 .019 .020 .021
. 5 .011 .013 .014 .015 .015 .016 .017 .018 .018 .019 .019 .020 .021 .022 .023
S; 6 .011 .014 .015 .016 .016 .017 .018 .019 .020 .020 .021 .022 .023 .024 .025
g 7 .011 .014 .016 .016 .017 .018 .019 .020 .021 .022 .022 .023 .025 .026 .027
; 8 .011 .015 .016 .017 .018 .018 .020 .021 .022 .023 .023 .024 .026 .028 .020
§ 9 .011 .015 .017 .018 .018 ;019 .021 .022 .023 .024 .025 .026 .028 .029 .030
10 .011 .016 017 .018 .019 .020 .021 .023 .024 .025 .026 .027 .029 .031 .033
11-20 .012 .018 .019 .021 .021 .023 .025 - .027 .029 .030 .031 .033 .035 .038 .040
21-40 .015 .021 .024 .026 .0217 .029 .032 .036 .040 .041 .043 .046 .050 .055 .060
41-60 .016 .024 .028 .030 .032 .035 .040 .045 .050 .052 .055 .059 .066 .072 .080
61-80 .016 .027 .031 .034 .036 .040 .045 .052 .059V .061 .065 .071 .078 .087 .100
81-100 .016 .028 .034 .037 .040 .043 .050 .058 .066 .068 .073 .081 .089 .100 .110
>100 .017 .029 .035 .038 041 .045 .052 061 .069 .072 .077 .085 .093 .106 .120
L= 1.21 1.46 1.76 2.12 2.56 3.08 3.72 4.49 5.42
where no. of
highway lanes
is 1 2 3 4 5 6 7 8 >8
M - 1.00 1.47 215 315 4.62 6.78  9.95
where no. of
main tracks is 0 1 2 k] & 5 >5




Rather, the signals indicate only that a train may arrive within the next
several minutes, if at all. Consequently, with increasing frequency, motor—
ists pause when the signals are activated and then proceed through the
crossing rather than stop and wait for the train to pass.

Ad justments to the base estimates of expected accidents are made
to reflect the loss in protection effectiveness resulting from early signal
activation. The degree of reduced signal effectiveness resulting from early
signal activation has not been documented and consequently is not incorpor-
ated explicitly into existing equations used to estimate crossing accidents.
However, indicators of the relative effectiveness of various crossing
protection devices can be used to estimate the pbssible‘range of reduced
effectiveness that could result. These indicators are presented in Exhibit
A-10. In the case study analyses, it was assumed that the effectiveness of
automatic gates is reduced towards that provided by flashing lights. The
indicators reveal that this assumption means the effectiveness of automatic
gates may be reduced by as much as 82 percent. It was decided, however,
that early signal activation does not completely eliminate the effectiveness
of the crossing protection. Therefore, one-half of the 82 percent reduction
in effectiveness was used to estimate the effects of early signal activation
for automatic gate protection. For crossings with flashing lights, effec—
tiveness was assumed to be reduced by 95 percent, assuming the lights tend

towards the effectiveness of stop signs at crossings as a result of early

signal activation.

Applying these judgments to the estimated base accident rates in

Sauk Rapids provides the following results:

1.4 X .135 = ,189

[}

e Crossing #1, EA

1.95 X .271 = .528

o Crossing #2, EA
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EXHIBIT A-10

THE RELATIVE HAZARD RELATIONSHIPS FOR TRAFFIC
CONTROL DEVICES AT RAILROAD GRADE CROSSINGS

Type of Device Relative Hazard
Crossbucks 1.00
Stop Signs 0.58
Wigwags 0.34
Flashing Lights 0.20
Automatic Gates 0.11

Source: Factors Influencing Safety at Highway-Rail Grade Crossings,
National Cooperative Highway Research Program, Report 50,
National Academy of Sciences, Washington, D.C., 1958.
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e Crossing #3, EA = 1.95 X .067 = .13l

e Crossing #4, no change, EA = .159

Overall, then, the estimated accident rate per year for the selected
crossings in Sauk Rapids is 1.007.

The purpose of using the above calculgtion procedure is to
establish the magnitude of current and future safety hazards at crossings,
and to estimate the safety effects of implementing various remedial aétions.
The estimated accident rates generatéd by the above equations were found to
be reasonable for these purposes. They compare favorably with observed
rates for the case study communities (see Exhibit A-11). Information
required to‘estimate future accident rates (i.e., daily'traffic, daily
trains) is readily available. Finally, the equations are sensitive to a
variety of changes that may result from the implementation of remedial
actions (e.g., upgrading crossing protection, elimina;ing eafly signal
activation, changing tréin schedules or routes), and therefore can be

expected to provide reasonable estimates under differing situations._k/
CALCULATION OF VEHICLE DELAYS AT CROSSINGS

Four of the case study communities specified vehicle delays at

rail/highWay crossings as a priority problem. More specifically, the

1/ To estimate the effects of upgrading crossing protection, relative
hazard indices as well as the equations presented above were used.
That is, the safety improvement resulting from installing gates in
place of flashing lights at a crossing was estimated by applying the
percentage improvement in relative crossing protection effectiveness to
the estimated accident rate. From Exhibit II-11, the ratio is .09/.20,
i.e., a 45 percent reduction in the expected accident rate. It was
found that the potential improvement using this approach differed
marginally from that generated by the TSC formulas.
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EXHIBIT A-11

COMPARISON OF OBSERVED AND ESTIMATED VEHICLE
ACCIDENT RATES AT CROSSINGS IN THE
' CASE STUDY COMMUNITIES

Accident Rate Per Year

Observed* Estimated
0.5 0.3
0.2 0.8
0.0 0.3
0.2 ' © 0.4
2.6 2.5
1.3 \ 1.0

Source: Minnesota Department of Transportation, North Dakota State
Highway Department, community police officials. Rates include

accidents .that occurred only at the crossings designated for
study.



communities cited difficulties in traveling to work and school and in
traveling to bqsiness and social activities as problems resulting from rail
operations. Corridor-wide, these accessibility problems ranked third and
fourth among the seven problems identified by residents surveyed.

When problems of accessibility grow beyond the inconvenience
level, they create significant community development problems. Concerns
over the isolation of sectibns of communities which are separated from the
principal buginess, industry, and social centers by the main line were
expressed by some community officials. Deterioration of sucﬁ isolated
residential sections (i.e., the development of a "south side of the tracks")
is a possibility foreseen by some community officials; Another possibility
is the deterioration of a business area to which access is restricted by
train operatiqns. In one case study community, Mporhead, Minnesota, the
latter type of community development problem ﬁaé been identified as a
priority concern.

Since it is virtually impossible to directly establish the extent
to which rail/community conflicts create community development problems,
indirect estimation-meagures must be developed. In this study, accessibil-
ity problems (i.e., vehicle delay) for the areas of concern are used to
judge the magnitude of community development problems as well as to estab—
lish the problem—solving effectiveness of alternative remedial actions. The
estimates of vehicle delay are derived from two sources: (lj vehicle delays
observed in the communities, and (2) the amount of time during which
crossings are blocked by railroad operations on the typical day.

For each of the communities, observations of railroad operations

and vehicle delays associated with those operations were recorded for
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selected crossings. The information recorded included the amount of time
the crossings were blocked by railroad operations and the number of vehicles
that were delayed. In larger communities in which congestion created by
vehicles delayed at crossings may contribute significantly to vehicle delay
time, the amount of time délayed vehicles needed to clear the crossing after
train departure was recorded. In Moorhead, for example, the congestion
aspect of crossing délays added about 30 percent to total vehicle delay at
crossings. From these data, rates of vehicle delay (the number of vehicles
deldyed per minute of blocked crossing time) were calculated. - Separate
rates for daytime and nighttime were calculated to take into account the
fact that over 70 percent of average daily traffic occurs in daytime

hours. 1/

From the railroad operations profile, the amount of time on the
average day that crossings are blocked was calculated. As with the vehicle
delay rates, separate calculations of blocked crossing time were made for
déytime and nighttime.

The multiplication of the respective delay rates by the estimates
of blocked crossing time provided an estimate of the number of vehicles
delayed on an average day in each community. The vehicle delay estimate
was allocated among the crossings according to annual average daily traffic
distributions.

Data for crossings on the old NP line in Moorhead, Minnesota,

illustrate this calculation procedure. During the observation period,

1/ Factors Influencing Safety at Highway-Rail Grade Crossings, National
Cooperative Highway Research Program Report 50, National Research
Council, National Academy of Sciences, Washington, D.C., 1968,

. ps 59.

A-30



6,945 vehicles were observed to be delayed at crossings during the seven—
day period. Closed crossing time equaled 352 minutes. The observed rate
of vehicle delay, then, was 19.7 vehicles per minute of blocked crossing
time. This rate represents the time of day between 5:30 a.m. and 8:30
p.m., the period of the day the observations were made. The rate for the
remainder of the day was calculated based on the distribution of traffic by
time of day. ‘Typically, 86 percent of daily traffic occufs between 5:30
a.m. and 8:30 p.m. Thus, the rate of vehicle delay for the period 8:30

p.m. to 5:30 a.m. equals (14/86) (19.7), or 3.2 vehicles per minute of

blocked crossing time.

The amount of time the crossings on the old NP line are closed by
"railroad operations is calculated to be 84 minutes on the average day.
About 55 minutes of this time occurs between 5:30 a.m. and 8:30 p.m. Thus,
the estimate of vehicles delayed per day at crossings on the old NP line in

Moorhead equals:

(19.7) (55) + (3.2) (29) = 1180 vehicles per day

After estimating the number of vehicies delayed per typical day,
the amount of vehicle delay time was calculated. For this calculationm, it
was assumed that vehicles arrive at the crossings at a uniform rate ana’
therefore that their delay time per vehicle would be, on average, one—half
of the time that the crossing is blocked. For the old NP line in Moorhead,
the average delay per vehicle was estimated to be 1.9 minutes. However, it
also was found . that vehicle congestion caused by blocked crossings added
thirty percent to ;he vehicle delay time during the daytime hours. Thus,
the calculation of vehicle minutes of delay per day on the old NP line in

Moorhead is:
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1,085 vehicles delayed between 5:30 a.m. and 8:30 p.m.
times 2.5 minutes of delay per delayed vehicle
plus

95 vehicles delayed between 8:30 p.m. and 5:30 a.m.

times 1.9 minutes of delay per delayed vehicle

‘equals

3,000 minutes of vehicle delay per day.

As with the other methods used to estimate problem magnitude, the
method used to estimate vehicle delay satisfies the purposes of this study.
It establishes a reasonable estimate of the accessibility problems created
by railfoad opergtions and can be used to estimate future problems.v(Esti-
mates of future problem magnitude are made by increasing the vehicle delay
rates by the estimated growth in AADT or population and by increasing the
blocked crossing time according to projected train operations.) The tech-
nique also can be usedbto estimate changes in accessibility that result from
implementation of remedial actions. In Moorhead, for example, éeveral
actions were implemented to reduce the amount of time crossings are blocked
(e.g., by increasing allowable train speeds). The reduction in blocked
crossing time that resulted from these actions was input into the vehicle
delay estimating technique to determine the effect on accessibility. Simi-
larli, the effects of actions resulting in increased street capacity and
therefore less congestion at crossings or resulting in rer0uting‘of traffic

around crossing-related congestion can be estimated using the method

described.
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APPENDIX B

SUMMARY OF LOW-COST ACTIONS
ALTERNATIVES ANALYSIS



In this appendix is presented the alternatives analysis that was

performed for each case study community. The analysis culminated in the
selection of low-cost actions for demonstration in each community.

The analysis proceeded in five steps. During Phases I and II of
the study, a list of actions thought to be low in cost and to be capable of

mitigating rail/community conflicts was developed. The actions identified

(see Exhibit B-1) included changes in rail facilities and opérations,
changes in community services and facilities, esfablishment of railroad/
community communication systems, public education programs, and redirection
of community development patterns. The alternatives were then analyzed for
their worth as demonstration projects. First, the alternatives wefe
screened; those determined to be unfeasible, ineffective, or of no
demonstration value were eliminated. Second, the remaining alternatives
were compared in terms of potential problem-sol?ing ef fectiveness,
implementation cost, institutional considerations, and effects on.other
problems and community or railroad conditions. Third, the resplts of the
analyses were presented to the case study communities to determine which
were acceptable or unacceptable for implementation and to determine the
priority ranking for the acceptable actions. Finally, the Management Board
selected the actions warranted for implementaton as demonstration projects
based on the information generated in the previous three steps.

The actions selected for demonstration are presented in Exhibit
B-2. Exhibit B-3 presents the actions not recommended for demonstration and
the reasons for their elimination. It should be noted that some actions
presehted in Exhibit B-3 may be effective in mitigating rail/community

conflicts in other communities. They simply did not satisfy the criteria

established for demonstration projects in this study.



EXHIBIT B-1

ACTIONS CONSIDERED FOR RESOLVING

PRIORITY PROBLEMS IN THE CASE

STUDY COMMUNITIES

Make siding changes 1/

Install bower switches at ends of
slding/yard entry 2/

Break tralns that must stand at
crossings & post flagmen 3/

Institute school safety program

Establish school safety patro! at the crossings
Install fencing along rlghf—of‘way_ijA

Provide translt service 5/

Construct grade-separated pedestrian crossing
Establish emergency service/BN communication 6/

Estabiish alternative route for emergency
vehicles 1/

Redirect community development patterns to
minimize future rail/community conflicts

Install gates and/or grade crossing
predictors 8/

Stop trains far enough from the crossings to
avold activating signals

Reroute schoo! buses/transit vehicles

Elk . Sauk
Beach Casselton River Hebron Moorhead Raplids
X X
X X X X
X X X X
X X X
X X X
X X
X X
X X X X
X X X X X X
X X X X
X X X
X X X X X X
X X X
X X X



Establish duplicate emergenéy services on
both sides of the main !ine

Restrict local switching operation to
off-peak traffic hours

Increase allowable train speed through
the community )

Upgrade ambulance service from a basic life
support to an advanced |ife support system 9/

Establish a volunteer rescue squad 10/
Improve general community/BN communications

Extend gate arms on existing gates to
prevent motorists from crossing when
the gates are down

More strictly enforce laws against crossing
the tracks against the signals

Close one or more crossings 11/

Construct facillities/disperse emergency
vehlicles to both sides of the track

Allow crossing to clear before switching
train returns to the crossing

Equip fire service volunteers with
personal equipment to conduct emergency
fire operation prior to engine arrival 12/
Consolidate trains on one of the two main
lines that runs through the community 13/

Conduct a campaign to overcome perception
of signiflicant CBD access problems 14/

Elk Sauk
Beach Casselton River Hebron Moorhead Raplids
X X X
X X
X X
X X X
X X X
X X X X
X X
X X X
X X
X X
X X
X X
X
X



EXHIBIT B-1 (Continued)

Reroute trains on a different line around
the community 15/

Locate crew éhanges farther outside of
the community 16

Change location of traln verifler 17/

Maintaln grade crossing surface

Remove visual obstructions in the raliroad
r ight-of-way near. crossings

Relocate school lunch program to avold
students having to cross the tracks

Extend existing siding to serve additlional
rall users

Stralghten track alignment to permit faster
train speed

Establish a volunteer ambulance service
Estabiish an ambulance service sub-station
operated by the exlisting, privately owned

service

Designate existing underpass for emergency
vehicle use only

Improve highway intersection near rall
crossing 18/ )

Elk Sauk
Rlver Habron Moorhead Rapids
X
X
X
X
X
X
X
X
X



EXHIBIT B-1

NOTES

In Beach, the siding would be relocated out of the town, and other
sidings east and west of town would be lengthened. In Hebron the end
of the siding furthest from the community would be lengthened. Both
changes would reduce the incidence of trains stopping on the siding so

as to block crossings in the community.

Installation of power switches in place of manual switches will permit
trains to maintain a 25 mph speed while entering/exiting the siding.
Manual switches require trains to stop while a crewman hand throws the
switch permitting trains to change tracks. The increased train speeds
reduce blocked crossing time, thereby reducing emergency vehicle and.

general traffic delays.

In cases where trains must straddle the crossings, breaking the trains
to keep one of the crossings open will minimize crossing delays.
Posting flagmen will allow motorists to cross safely the main line

between the broken train.

Fencing would channel pedestrians to protected grade crossings; it
would restrict crossings at intermediate, unprotected locations along

the main line.

Public transit would be provided to elderly and children to reduce the
number of pedestrian crossings made, as well as provide convenient
service to those who are transportation disadvantaged.

The communication system would operate as follows:

] The local railroad agent would be equipped with a pagcom, com~
patible to that issued to volunteers. When informed of an
emergency, he would determine the necessity and feasibility of
changing train operations to avoid blocking the designated
emergency vehicle crossing as the vehicle travels to the emer-

 gency site. He would instruct train crews to change operations
(e.g., slow down or stop) via the established radio communication

system.

. The local agent also would be equipped with a radio with which to
communicate with ambulance personnel. The ambulance personnel
would estimate the time it will take to arrive at the crossing on
the trip from the emergency site to the hospital. They would
radio this information to the local agent. The agent would
ensure that the crossing is not blocked during this time. The
ambulance personnel would notify the agent as soon as they have
passed the crossing so that he could instruct train crews to
proceed with normal train operations.

B-5



In Beach, the proposed route is west of the central business district,
but is the only crossing not crossed by the siding. Casselton's
proposal consists of constructing new crossings at both ends of town,
for emergency vehicles only. In Elk River and Sauk Rapids, the
proposed routes, although circuitous, would avoid having to cross the

main line.

Gates are proven to be superior to other devices as a crossing protec-—
tion device. A grade crossing predictor is a device used to activate

the gates or flashing lights at crossings. The device determines the

speed of the train and activates the crossing signals twenty-five

. seconds prior to train arrival at the crossing. This will eliminate

two problems: (1) standing trains will no longer activate crossing
signals, and 30 signals will not be activated for several minutes
prior to the arrival at the crossing of a slow-moving train. This
action will reduce vehicle delays by reducing the time between signal
activation and train arrival at the crossing, and will reduce the
safety hazard at crossings due to unreliable signal information.

An advanced life support system provides additional capability to
stabilize the patient at the emergency site. It thus reduces the
number of life-threatening trips from the emergency site to the hos-
pital and the probability that a delay at a grade crossing will be
critical. (This capability is provided by an additional life-support
equipment maintained in the ambulance, personnel trained to use the
equipment, and a recelving station at the hospital.)

A rescue squad would consist of volunteers provided with requisite
equipment and medical supplies to enable them to provide a first-
response capability. Personal vehicles or a rescue squad vehicle,
kept at the on-call volunteer's location, could be used. The rescue
squad would respond to calls only on the side for the main line where
the ambulance is not garaged. The squad would not be licensed to
transport patients; the squad would work in conjunction with the
existing ambulance service and would defer to the ambulance service
personnel when they arrived at the emergency site. This service does
not require state licensing nor is it subject to other regulations
imposed on volunteer ambulance services. Rescue squads have been
successfully established in Minnesota's communities.

Closing a crossing decreases vehicle exposure to trains by directing
traffic to fewer and safer crossings. It also decreases crossing
maintenance costs and will offset increased costs associated with
upgrading protection at other crossings in the community.

Fire fighters would be provided with equipment such as asbestos vests,
oxygen masks and tanks, and extraction apparatus that would enable
them to conduct life-saving operations prior to engine arrival.

Currently, the average distribution of coal and mixed freight trains
traveling through Moorhead is 80% on the old Northern Pacific (NP)
1ine and 20% on the old Great Northern (GN) line. A redistribution of
trains to the GN line might reduce delays in traveling to and from the

- central business district (CBI). This might result because the NP

line separates a greater percentage of the population from the CBD
(i.e., 70%) than does the GN line (i.e., 30%). In investigating this
action, two alternatives were considered (a) a 50%/50% distribution
and (b) a 20%/80% NP/GN distribution of coal and mixed freight trains.
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The objective of the campaign would be to convince travelers in
Moorhead that the potential crossing delays in traveling to the CBD

are not as serious as they may perceive.

Use of an alternative route to the Twin Citiés from west of
Fargo/Moorhead by trains originating or destined to the Twin Cities or

beyond would permit circumvention of Moorhead.

Conducting crew changes farther east of Moorhead than currently is
done would allow trains to begin deceleration at a point farther east
and thus may allow maintenance of higher speeds through Moorhead.

A verifier conducts a checking of trains as they pass by his location.
The trains are required to slow down to about five mph to allow this
to be done. This is currently done near 23rd Street in Fargo. This
action would relocate checking outside of Fargo so that by the time
the train reached Fargo and Moorhead, normal train speeds would be
resumed and crossings blocked for a shorter period of time.

These improvements are designed to reduce vehicle delay at the
intersection. Also by reducing congestion, they are meant to resolve
the accident hazard at this intersection when a train is present in

the crossing.



EXHIBIT B-2

ACTIONS SELECTED FOR DEMONSTRATION
BY COMMUNITY

Elk Sauk

Action Beach Casselton River Hebron Moorhead Rapids
Emergency service/RR communication system X X X X
Rescue squad X X
Intersection ;mprovements X X
Power switches X X X
Grade crossing predictors X X X X X X
Automatic gates X X X X X X
Crossing closing X
Faster train speeds X
Rail siding modifications X X
Safety program in schools X
Improve community/RR communications X X X X X X



EXHIBIT B-3

ACTIONS ELIMINATED AS POTENTIAL SOLUT IONS
TO RAIL-RELATED PROBLEMS®

Action

Reason(s) for Eilimination

Ensure standing trains do not actlvate the gates
and fiashers by having the trains stop short of
the activation clircult,

This action has already been implemented by the rallroad
through Instructions to train crews and the posting of
signs at the bonded rall. '

Extend the gate arms at crossings to prevent
motorists from crossing when the gates are down.

This action would aggravate problems created by early
signal activation since it would preclude motorists from
crossing the maln lines In these situations. It could
increase the vehlcle safety problem by diverting traffic
to less-protected crossings. It aiso creates the
possibliity of motorlists being "trapped" within the
crossing by the gate arms.

More strictly enforce laws agalnst crossing the
tracks against the signals.

This actlon }s deemed unacceptabie until the early
signal activation problem Is resolved. It is bel ieved
t+hat I+ would aggravate the rall/community conflilict more
than 1+ would reduce the vehicle safety problem.

Equlip fire service volunteers with personal equip-
ment to conduct emergency operations prior to
engine arrival.

Instances in which its equipment would be used are too
few for this action to have any effect on the emergency
service delay problem.

Establish dup!icate emergency services on both
sides of the main line.

While potentlially quite effective, there are not enough
volunteers to operate dupiicate services. The substan-
+1al cost of duplicating services excludes this action
from the low-cost category.

Upgrade the ambulance service from a basic life
support to an advanced |ife support system.

The tralning required to establish the advanced Iife
support system (500 to 800 hours instruction and clinic
experience) Is prohibitive glven a volunteer system.
Maintenance of proflciency also may be difficult glven
the relatively few times per year such a system may be
utilized.

Disperse emergency vehlicles on both sldes of the
mainline.

For the emergency service, this is equivalent to
duplicating services on both sides of the mainiine, IF
could be very effective but is not feasible due fo lack
of a sufficlent number of additional volunteers,

Establlsh a direct emergency service/railroad
commun fcation system for the volunteer fire
service.

lead time (l.e., time from recelpt of emergency call
until flre engine arrives at crossing) Is inadequate for
the requisite traln crew response to be decided,

commun icated, and Impiemented., Llead time averages 3
minutes; a S-minute minimum may be required.

Construct a grade-separated pedestrlan crossing.

This action would not be cost-effectlive.

* This exhiblt Is a composite of all actlions eliminated. However, the same action may have been eliminated in some ¢
the case study communities, but may have been Impiemented in others.
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EXHIBIT B-3 (CONTINUED)

Action

Reason(s) for E limination

tnstitute pedestrian safety patrols for the safety
of children crossing the main Iines to go to the
swimming pool in Casselton.

While potentlally a very effective action, it is unlike
that volunteers could be found to be safety patrolers
(six persons per day on flve-hour shifts during the
swimming months would be required), To pay persons to
safety patrolers renders this an unfeasible action due
fimited city funds (cost may be $8,000 per summer).

Construct a new pedestrian walkway at Tenth Avenue
in Casselton,

May reduce potential accldents (tripping over the rail)
but 1Is unique to Cassel!ton and consequentiy Is not a go
demonstration project candidate.

Redirect/control development patterns.

While thls actlion could make a significant contribution
to the reduction of emergency vehicle delays in the long
run, in the short-run (l,e, less than 10-15 years) its
effect would be negligible. There are two reasons for
this result: (1) development patterns are restricted i«
currently avallable land and Infrastructure; (2) even
with total control over the location of new development,
the current community split would not change
significantly for several years,

Reroute school'buses/fransif vehicles.

Alternative routing Is not acceptable: (1) travel time
would Increase consliderably, (2) the necessity of
crossing two lanes of high-speed traffic with no signals
makes this route potentially more hazardous than using
the grade crossings for school buses In Etk River and (2

in Moorhead, re-routing still would not elliminate
conflicts,
Schedule local switching operations .for off-peak Rescheduling will have a negligible effect on the amount

hours.,

of vehlicle delay experienced due to the distribution of
highway average daily traffic by hour of day.

Establish an alternative emergency vehicle route,

Additional travel time incurred In using the route woulc
exceed the expected (average) detay to emergency
vehlcles, Consequenty, use of the alternaltve would
result In longer delays In more cases than using existin
routes,

Extend the end of the midtown siding to serve the
lumber yard in Elk River,

Service to the yard Is too infrequent for this action to
have a significant effect on vehicle delay, Its
Implementation cost does not appear warranted.

Stralghten track alignment to permit faster train
speed in Elk River,

The rallroad has recently completed track improvements
that permit train speeds consistent with the rallroad's
policies on train speed limits, Track alignment
straightening would accomplish Iittle, If any, abiiity t
further Increase operating speeds.

Reroute trains around the community (use the Wiimar
route),
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This action is unacceptable to the rallroad due to the
substantial costs and toglistics problems associated with
using the Wiimar alternative,.



EXHIBIT B-3 (CONTINUED)

Action

Reason(s) for Elimination

Relocate crew changes farther east of Moorhead.

This would not result in the desired traln speed increase

In Moorhead because the current crew change location (on
t+he main line In Dilworth) does not require frain speed
deceleration until the train passes 21st Street.

Change location of train verifier,

This action would Influence only one percent of ati ratll
operations occuring in the Fargo/Moorhead area. Because
current ver!flcation occurs In Fargo, even with this
action, train speeds In Moorhead are unlikely to be
affected.

Construct grade-separated pedestrian crossings
1inking parking lots and CBD in Moorhead,

This actlon would not be adequate to overcome the delay
problem. The walking distance from the parking lot to the
CBD may be more of a deterrent to shop or locate business
In the CBD than are delays at crossings.

Conduct a campaign to overcome perception of
significant CBD access problems In Moorhead.

Calling further attention to the situation may make the
perception of potential delay worse than It already Is.
More importantly, the accomplishments of a marketing
program may be negated as soon as those convinced that
access to the CBD may not be poor experience a significani
grade crossing delay.

Designate the Third Street underpass for
emergency vehicle use oniy In Moorhead,

The additional trave! time required to use this route
(3-4 minutes) exceeds the expected delay when a train is
encountered (2 minutes). In less than 1% of the cases

1+ woutd be quicker to take the Third Street route. An
additional disbenefit of this action Is the etimlnation of
the only north/south route not requiring crossing the
main |lnes to general trafflc.

Establish an ambutance service sub-station in
Sauk Raplds operated by the existing, privately
owned service,

The ambulance service provider stated that establishment
of a sub-station Is not economically feasible; he does
not appear Interested in operating a subsidized operation.

Break standing trains that are blocking crossings.

The rallroad should ensure that tralns always are
uncoupled to clear a crossing 1f the amount of time the
crossing 1s blocked will be minimized In so doing. Also,
a standing traln should not occupy the designated
emergency vehicle crossing. However, there are too fow
recorded experlences of standing tralns occupying
crossings for this action to effect a significant
reduction In any problem,.

Maintain crossing surface.

This should be done on a regular basis by the rallroad.

Remove visual obstructions,

Th!s is a local matter. Dea! with It locally.

Institute schoo! safety education and school
safety patrol.

To be undertaken by the school district in Hebron; not
effective In Beach because many children are taken by
car.

Instal | fencing.

This would block access; cltizens and traln crews object.
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EXHIBIT B~3 (CONTINUED)

Action Reason(s) for E |limination
Change school lunch program. Schoo!l district policles interfere with this solution,
Provide transit servics, The expense of providing service to low and essentially

random demand would not be balanced by benefits.
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APPENDIX C

FUNDING SOURCES FOR LOW-COST ACTIONS

Please note that the information contained in this appendix was developed
in 1980 and may have changed since then.



To assist the Management Board in its search for funding,
existing funding sources were identified and evaluated as to their
potential uses for the demonstration projects. Those that appeared most
likely to provide funding within a period of time consistent with ﬁhe study

schedule were recommended to the Board as sources that should be

investigated.

The resulté of this effort are presented in Exhibit C-1. The
exhibit identifies the programs or agencies that fund the types of projects
selected for demonstration. Comments about the chances of obtaining
funding from theée programs and agencies also are presented. 1/
Essentially, it was found that the federal-aid highway programs offer the
best public source of demonstration project funding. Many of thé projects
are eligible for funding under these programs, including gradé crossing
improvements, highway/street improvements, fenciné, and emergency medical
service improvements. g/ There 1s sufficient discretion at the state
ievel to allocate funding to projects in a short time period if unobligated
funds are available.

Other public programs that warrant investigation as sources of
demonstration project funding are (1) the federal regional commiséions, (2)
city and coﬁnty governments, and (3) discretionary funds that may be
available to federal agencies. The regional commissions in which Minﬁesota

and North Dakota participate have programs under which all of the

l/ Although certain of the funding sources presented in Exhibit C-1 were
not pursued for demonstration project funding, they may provide funding
for actions designed to resolve rail/community conflicts in other

contexts.

2/ The highway funds are not available for improvements or actions that are
solely rail-oriented, such as siding relocations or changes to allow

increased train speeds.
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EXHIBIT C-1

PROGRAMS AND AGENCIES CONSIDERED AS POSSIBLE SOURCES OF DEMONSTRATION PROJECT FUNDING

AGENCY PROGRAM ELIGIBLE PROJECTS EVALUATION
DOE Environmental Research Agsessment of impacts of energy It is a possibility, although
and Impact Assessments development and use through project approval requires
applied research and demonstra- 3 to 6 months
tions :
FRA Railroad Rehabilitation | Acquisition, rehabilitation and Do not pursue; prbjects not
Improvement~-Guarantee improvemént of railroad facilities| eligible.
of Obligations (20.309) | and equipment
MnDOT or Primary, Secondary and. Construction, improvements and Worth pursuing
NDSHD Urban Systems 3R work on the federal aid high-
way systems
Safer-Off System Roads Improvement of roads not on the Worth pursuing
federal aid highway system; in-
cludes removal on safety hazards,
traffic control devices, pavement
construction and reconsatruction
Hazafd Elimination Projects to eliminate hazards to {Worth ﬁursuing
Program motorists and pedestrians on ’
public roads
Rail/Highway Crossing Protective devices, grade separa- | Worth pursuing
Improvements tions, highway relocation and rail
relocation
Highway Safety Grants Implement highway safety standards] Worth pursuing
and conduct safety research
OW&UGL 01d West and Upper Great] Planning, studies, demonstration | Worth pursuing
Lakes Technical Assisg- projects to evaluate needs and
tance Programs develop potentialitiee of economic
(75.002 & 63.002) growth
01d West and Upper Great| Local share of federal aid grant | Worth pursuing depending on
Lakes Supplements to program for construction or other funding obtained.
Federal Grant-In-Aid equipping of facilities
(75.003 & 63.003)
Upper Great Lakes Planning, purchase of equipment, | Worth pursuing
Regional Transportation | construction and operation of
(63.004) demonstration projects
Upperlcreat Lakes Demonstration projects concerning | Worth pursuing
Energy Demonstration energy resource development and
Projects and Programs impacts
[ (63.005)

1/ The acronyms represent the following agencies:

DOE - U.S. Department of Energy; EDA - Economic Development
Administration, U.S. Department of Commerce; FmHA - Farmers Home Administration, U.S. Department of Agri-

culture; FRA - Federal Railroad Administration, U.S. Department of Transportation; HUD - U.S. Department of

Housing and Urban Development; MnDOT - Minnesota Department of Transportation; NDSHD - North Dakota State

Highway Department; OW - 0Ol1d West Regional Commission; PHS ~ Public Health Service. U. S Department of Health;
UGL - Upper Great Lakes Regional Commission.

2/ Numbers in ﬁarentheses are the Catalogue of Federal Domestic Assistance Program identification numbers.

Catalogue provides a detailed description of each program.
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EXHIBIT C-1 (Continued)

PROGRAMS AND AGENCIES CONSIDERED AS POSSIBLE SOURCES OF DEMONSTRATION PROJECT FUNDING

AGENCYE/

PRocRAME/

ELIGIBLE PROJECTS

EVALUATION

FmHA

Community Facilities Loans
(10.423)

Industrial Development
Grants (10.424)

Construction of community facili-
ties that support overall commu-
ity development such as fire and
rescue services, transportation,
traffic control, social, health,
cultural and recreational
benefits.

Industrial site development in
rural areas

Do not pursue because the pro-
gram provides only loans and
loan guarantees, not grants.

Do not pursue since none of
the demonstration projects are
eligible for assistance under
this program.

EDA

Economic Development
Grants and Loans for
Public Works and Develop-
ment Facilities (11.300)

.Economic Development-

Business Development Loans
(11.301)

Economic Development Tech-
nical Assistance (11.303)

Public facilities construction
needed to initiate/encourage long-
term economic growth

Long-term business development
loans for fixed assets aquisition.

Demonstration projects grants,
feasibility studies, managerial
and operational assistance to
solve economic development.
projects.

Do not pursue due to question-
able project eligibility in
qualified communities (Hebron
and Sauk Rapids).

Do not pursue because projects
are not eligible.

' Do not pursue due to question~
able project eligibility in
qualified communities (Hebron
and Sauk Rapids) ’

PHS

Community Health Centers
(13.224)

Health Services Research
and Development Grants
and Contracts (13.226).

'Emergency Medical
Services (13.284)

Grants for Training in
Emergency Medical
Services (13.287)

| feasibility studies, planning,

Actions designed to improve &vail-
ability, accessablity and organi-
zation of health care within
undeserved areas. .

Research, demonstration projects
and evaluation activities designed
to ensure development of new op-
tions for health care services.

Agsistance to develop regional
emergency medical services;

establishing or improving

operations,

Costs of training personnel in
emergency medical services.

Do not pursue due to question-
able project eligibility.

Do not pursue due to unlikely
project eligibilty.

Do not pursue because applica-
tion deadlines and approval
dates are inconsistent with the
study schedule (next applica-
tions not accepted for another
year).

Do not pursue; approval time
(6 months) is inconsistent with
the study schedule.

HUD

Community Development
Block Grants/Entitlement
Grants (14.218)

Community Development
Block Grants/Small
Cities Program (14.221)

Urban Development Action
Grants (14.221)

Wide range of activities direécted
toward economic development,
neighborhood revitalization and
improved community services and
facilities.

Economic development and neighbor-
hood revitalization projects in
severely distressed cities and
counties.

Do not pursue because applica-
tion deadlines are inconsistent
with the study schedule (next
applications are due in

‘|October).

Do not pursue; unlikely that
projects are eligible,




demonstration projects are potentially eligible. County governments may be
contacted for highway improvement funding; also the states pass money
through to the counties to finance emergency medical services. It is
recognized that local governments along the corridor have limited financial
capabilities. About 80 percent of the communities have populations of
under 5,000 people. For such communities, a $5,000 expenditure is a
substantial budget item. Consequently, a financial contribution by the.
local government.is not a condition for project implementation. On the
other hand, the Board has stated that local government concurrence in
closing selected crossings is a substantive contribution. Closing
crossings will reduce grade crossing hazards and offset the increased costs
that will result from installation of gates and grade crossing predictors
at other crossings.

On the private sector side, the obvious funding source is
Burlington Northern, Inc. Certain funding traditions and responsibilities
suggest that the railroad is a likely source of funding in several project
areas. These areas are grade crossing maintenance and changes in railroad
facilities that benefit railroad operations. The railroad also has
expressed its willingness to pay the local share of the cost to close

crossings as part of the demonstration projects.



APPENDIX D

ACTIONS TAKEN BY BURLINGTON NORTHERN, INC.
THAT WILL REDUCE RAIL/COMMUNITY CONFLICTS

IN STUDY CORRIDOR

The information presented in the Appendix is taken
from a letter from Russel Thompgon, Burlington Nor-
thern, Ine., to Chip Taggart, Ermst & Whinney, dated
September 12, 1978.



*Note: Those items listed below which are marked with an asterisk are items which
were not implemented as a result of the corridor study, but
were planned and/or budgeted by Burlington Northern prior to
the study or are the result of established BN policy.

Anoka, Minnesota

1. Mayor and Chief of Police have been furnished the telephone
numbers of the local agent and the chief dispatcher at
Minneapolis, who will assist in clearing crossings for
emergency vehicles.

2. Crossing maintenance work has been implemented.

Audubon, Minnesota

1. Investigation into visibility at crossings was carried out
without finding any apparent problem. City officials have
been contacted by the Trainmaster-Road Foreman to clarify
the complaint.

Beach, North Dakota

*1. Funding for upgrading crossing signals through installation
of gates and motion sensors at all three crossings in the
Beach area has been recommended to the North Dakota State’
Highway Department, who will prioritize the funding for
these crossings.

*2, Siding extensions are presently being constructed on each
side of Beach at Yates, Montana, and Sentinel Butte,
North Dakota, so as to hold a coal train. This will reduce
the number of train meets at Beach and also reduce the
duration that trains are held at Beach. '

3. In addition, crews have again been instructed not to block
crossings at Central and Second Avenues unless absolutely
necessary. Officials are monitoring this situation on a
continuing basis.

*4., Installation of CTC is scheduled for 1982, which will also
improve train meets, reducing the time two trains will spend
on the siding at Beach.

5. Names, addresses, and phone numbers of BN personnel have been
furnished the city officials.
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Big Lake, Minnesota

1.

2.

*3.

>

6.

Eagle Lake Road crossing repaired and arrangements made with
the City to ensure that crossing is kept in good condition.

Big Lake school officials have been contacted and arrangements
made to conduct a school safety program and present a film on
crossing safety at their schools.

1978 Work Program caused crossings to be blocked. Work now
complete and crossing blockage has been minimized.

Operating practices have been changed in that crossover
movements are now being made at Becker, Minnesota, rather
than Big Lake whenever sossible.

The chief dispatcher's telephone number in Minneapolis has
been furnished the City officials to assist in clearing
crossing for emergency vehicles.

Complaint was made that Highway 25 was closed for maintenance
of crossing for four hours during the Fourth of July weekend
in 1978 without notification to City officials. The County
was notified by Burlington Northern in advance and they in
turn notified the City in advance of the work.

In the future, maintenance work will be planned to avoid
conflicts with long weekends and Roadmaster will notify both
the City and County relative to crossing work in the area.

Bismarck, North Dakota

*1.

Twenty-fourth Street has had crossing signals, gates, predictors,
and motion sensors instalied. This work was previously authorized
and installation completed on June 15, 1979.

Buffalo, North Dakota

1.

2.

In order to alleviate some of the visibility problems, the
derail at Cargill was relocated so that loaded grain cars
could be moved farther from the crossing to improve visibility,

Burlington Northern was not aware that the state highway was being
blocked by trains other than those in the precess of working
through the dual control switch or lining up for reverse route
movement. The situation has been monitored and crews advised

of the need to leave crossing open. ‘



Buffalo, North Dakota (Continued)

*35,

Crossing signals at Highway 38 have been installed with gates,
predictors, and motion sensors, with work completed August 15,
1979. This work had previously been authorized and it should
relieve some of the complaints regarding traffic at this
crossing.

Operating instructions have been issued which require that
westward trains being held at Buffalo for opposing trains
between the hours of 9:00 p.m. and 7:00 a.m. must stand not
less than 300 feet east of the east switch of the elevator
track. In addition, the following trains held by preceding
trains on the westward track at Buffalo have instructions to
stay clear of or cut all county road crossings. This should
greatly —educe the com;laints regarding rnoise and blockage
of crossings. :

Plans are being prepared and authority is to be requested
for widening of the crossing at Wilcox Avenue. This work
will probably be authorized and completed this fall. The
area around Bush Avenue has been picked up by the Track
Department.

Casselton, North Dakota

1.

The main complaint has been of crossing signals being activated
by standing trains. The solution to this is to install motion
sensors and we have recommended to the State of North Dakota
that they program the funding of upgrading the crossing signals
at Casselton. Entering signal circuit signs will be established
and bulletined for operation as a low-cost solution to the
crossing signal problem pending installation of motion sensors.

Operating Department is working with Farmers Union Grain
Terminal Association to limit height of material stockpiled
along track near crossing and to reduce the number of empty
cars on spot at the elevator. This can be done by placing
the overflow of empty grain cars west of the crossing. While
the grain elevator does obstruct the vision to some degree,
it cannot be moved and is of a minor nature.

Maintenance of the crossings has been handled for correction.



Casselton, North Dakota (Continued)

4.

Education of children concerning crossing the main line is

2 matter which can be handled by the parents, through our
school education program, and to some degree with operation
life-saver programs which efforts are being made to institute
in North Dakota.

Pedestrian traffic crossing the main line was a minor complaint.
Consideration will be given by Burlington Northern to con-
structing concrete walkways on our property once the City

has established same to our right-of-wayv line.

Burlington Northern does not have any complaints on file of
operating practices whichfalsely activate crossing signals
nor poor maintenznce of grale crossings. We have been
extremely responsive where a solution exists.

Coon Rapids, Minnesota

1.

4.

City officials have been furnished with telephone numbers of
the operator at Coon Rapids and chief dispatcher at Minneapolis
to assist in case of crossing blockage during an emergency,

There was some fear in the neighborhood due to train speeds.
Railway personnel recently presented our school safety program
to Morris Bye Elementary School attended by 702 students. The
school officials were very impressed and appreciative of the
program.

The complaint that the Crossing gates at Egret Avenue come down
long before necessary has been investigated. The gates lower
25 seconds in advance of a train moving at 60 mph. Any trains
moving slower than that time would result in gates being down
for longer periods of time. The solution is for the City to
request matching funds from the State so that motion predictors
can be installed at the crossing. '

" Crossing maintenance is being monitored.

Detroit -Lakes, Minnesota

1.

The suggestion that noise barriers be instzlled at the Soo Line

diamond is not a feasibls solution. Maintenance of Wav forces

have checked the diamond to ensure it is in good condition to
reduce noise and vibration.



Dickinson, North Dakota

*1. Crossing signals with gates and motion sensors are being
installed at the Patterson Lake Road crossing and the
Sixth Avenue crossing this year. These crossing signals
were programmed earlier by the State. CTC installation
in 1982 and 1983 will speed up inbound and outbound
movement of trains, thereby reducing the congestion and
delay at crossings.

Dilworth, Minnesota

1. The new residential development of 57 acres which is
scheduled to be established south of the tracks will
create additional crossing problems for the City.

2. It is recommended that a hot line be installed at Fargo
control which the various emergency services would have
access to which would enable Fargo control to take
appropriate steps to provide for access at the various
crossings for the emergency vehicles.

*3. It has also been recommended that a power switch be in-
stalled at 21st Street in Moorhead, so that traffic could
maintain track speed through Fargo-Moorhead and into the
yard at Dilworth. Funds have not been provided for this
project to date.

Elk River, Minnesota

1. Blockage of crossings fcr 20 minutes would be very unusual
unless an accident were involved. Trainmaster has provided
the officials with telephone numbers of the agent at
Elk River, operator at Coon Creek, and the chief dispatcher
at Minneapolis, who will assist in case of blocked crossings
during an emergency. Our tie program has been completed in
this area so that blocked crossings due to maintenance work
should not be a problem. The Maintenance Department will
work closely with City officials in the future to hold this
type of complaint to a minimum.

Frazee, Minnesota

*1. Train speed of 10 mph has been raised so that trzins presently
operate at 30 mph eastbound and 20 mph westbound over the
bridge which is being rehabilitated.



Frazee, Minnesota (Continued)

2. Arrangements have been made to place red protective flags
500 feet west of the bridge so that trains would stop short
of the crossing during the maintenance work.

Gladstone, North Dakota

*l1. The crossing in Gladstone is only 2,941 feet long and is only
used by the local when spotting or pulling cars at the elevator
or if a work train is in the area. Operating crews will be
alerted to the fact that if train is to be left on the short
siding, that crossings be cut.

*2. Recommendation has been made to the North Dakota State Highway
Jepartment that the older flasher type crossing signals be
upgraded and motion sensors with signals and gates be placed.

Glen Ullin, North Dakota

1. The Mayor was contacted and names, addresses, and phone numbers
given to him to use when corresponding or calling the Burlington
Northern under emergency situations.

*2. Extension of the siding at Glen Ullin is scheduled for 198l
and CTC installation will be in 1983. With the extended
siding it will be possible to leave the main crossings in
town open while the train is standing on the siding.

*3. Recommendation has been made to the North Dakota State Highway
Department that the crossing signals be upgraded with gates
and motion sensors.

Hawley, Minnesota

1. The Mayor indicated that our agent left the depot building when
trains pass because of the hazard. This is not the case, as the
agent leaves the depot to inspect the passing trains. The track
through Hawley is in excellent condition and there is not much
that can be done about the vibration problen..

Hebron, North Dakota

ses, and telephone

1. The Mavor has been advised the names, addres R
ce znc any emergency calls,

nwioers in connection with correspondence



Hebron; North Dakota {Continued)

*2,

*3.

The crossing signals at West Street are programmed for
installation in 1979. The crossings at Elk Street and
Elm Street have both been recommended for upgrading to
the North Dakota State Highway Department.

The siding will be extended in 1980 and CTC installed in
1985. The proposed extension will eliminate blocking of
West Street by trains in the siding and eliminate the
restricteéd visibility at Elk Street.

Little Falls, Minnesota

1.

*2,

Telephone numbers have beer given to the Chief of Police and
che Mayor for emergency situations. The trainmaster has
worked closely with the City officials in handling trains
and stopping them at other points when emergency conditions
necessitate such action.

Rerouting of Trains 360 and 361 via Staples has eliminated a
major source of crossing blockage. A contract has been let
for grading to reduce the curvature on the Mississippi River
bridge approach which will allow for increasing speeds to

30 mph.

Medora, North Dakota

*1.

The main complaint at Medora has been the blocked crossing
which is located near the west end of the siding. Trainmen
have been instructed to cut this crossing to avoid excessive
delays. The siding itself will be removed during 1980 and

- CTC is scheduled to go through the area in 1982.

2.

Moorhead,

When the siding is removed, it has been recommended that the
motion sensors which are operating only on the siding be
connected to the main line; this will be done.

Minnesota

*1.

The recommendations for 2 power switch at 21st Street was
covered under the Dilworth discussion.



New Salem, North Dakota

*1. Extension of the siding teo the west is scheduled for 1981.
This will allow a coal train to clear the Fifth Street Crossing
without blocking it. The importance of cutting the crossing at
Fifth Street has been impressed on the crews to ensure that
unnecessary blockage does not occur. Comment was made that the
swirling snow turned up by passing trains made it difficult to
see the warning signals. The signals are placed at standard
distance from tracks per State requirements. The State Highway
crossings have advance warning signs while the City crossing
does not. It is recommended that if the City feels that
additional safety beyond the automatic crossing signals is
necessary, that the advance warning signs be placed by the
City. '

*2. Point was made that the vibration of passing trains created
disturbances. The 1981 program provides for placement of
welded rail through this territory which will greatly reduce
the noise and vibrations. :

Perham, Minnesota

*1.  During switching operations, the brakemen protect the crossing
and raise the gates to allow cars to pass if no movement is to
be made. Trainmaster-Road Foreman will continue to monitor to
make certain that this is being done.

*2. Improved crossing signal devices will be placed on the Sixth
Avenue Northwest crossing, with work scheduled for completion
in October.

3. City officials have been furnished the telephone numbers for
the Staples operator and the chief dispatcher to assist them
in case of blocked crossings during an emergency.

Richardton, North Dakota

*1. Extension of the siding is scheduled for 1981. When this work
is completed, crossings can be cleared by standing trains in
the siding.

*2, Highway No. 8 and "B' Street have been recommended for upgrading
to the State Highway Department.
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Sartell, Minnesota

1. City officials have been furnished telephone numbers of the
chief dispatcher who will assist them in cases of blocked
crossings during an emergency.

2. Maintenance of the Sartell crossing which was complained of
has been shifted to the St. Cloud Signal Maintainer, rather
than using the Little Falls Maintainer for this purpose.
This will reduce the time it takes to repair signals in case
they become inoperative.

Sauk Rapids, Minnesota

*1. The City Las been advised that coal train traffic would only
increase to about six to eight trains per day, not the 20
which they indicated.

2. The City should request the State Highway Department to program
crossings for installation of gates and predictors.

*3, Crews are required by law to whistle for all public railroad
crossings.

Sentinel Butte, North Dakota

1. The Mayor has been furnished the names, addresses, and phone
numbers of offices and people on the Burlington Northern to
contact in connection with the various matters.

*2. The siding at Sentinel Butte is being extended westward this
year and will be shortened on the east end which will remove
the siding from both crossings in the Town of Sentinel Butte.
CTC is scheduled in 1982 through this territory.

*3. Recommendation has been made to the State that the flashing
light signals be upgraded by placement of gates and motion
sensors.

South Heart, North Dakota

1. The Mayor has been furnished the names, addresses, and phone
numbers of Burlington Northern personnel to be contacted in
emergencies or for other matters.



South Heart, North Dakota (Continued)

*2. The siding at South Heart is being extended eastward which
wiil allow room for a train to occupy the siding without
blocking the crossing.

*3. We have recommended to the State Highway Departrment that
the Fourth Street crossing in South Heart be considered
for upgrading with gates and predictors.

4. The elevator track has been raised to reduce the difference
in elevation between the main line and the siding. Any
further raising of the elevator track will create problems
for the operator of the elevator.

5. The drainage yroblem near the west switch of our siding
has been corrected. The drainage problem near the depot
is being investigated and recommendations made for
correction.

Staples, Minnesota

1. Telephone numbers of the operator and trainmaster have been
furnished to City officials to assist them in case of blocked
crossings during an emergency.

*2. Eastward trains change crews west of the crossing to avoid
blocking the two crossings.

Steele, North Dakota

1. The Third Avenue East and Fourth Avenue West crossings have
had gates, flashing lights, and motion sensors installed in
June, 1979. Have recommended to the State Highway Department
that Mitchell Avenue be upgraded with gates and motion
sensors.

Tappen, North Dakota

*1. Crossing signalé will be installed at Second and Fourth Street
in 1979 and 1980.

2. Some track changes are planned at Tappen which will improve the

condition at the crossing. Most train traffic is through and
very little emergency vehicle delay can be expected.
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' Wadena, Minnesota

*1. Recent signal circuit changes have been made wherein motion
sensors were installed to relieve the down time of gates
during switching operations. This has resulted in great
improvement to this problem.

The City officials have been furnished with telephone numbers
of the chief dispatcher, who will assist them in cases of
blocked crossings during an emergency.

o

Office of Director, Public Works
St. Paul, Minnesota
September 11, 1979
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