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PREFACE 	There exists a vast storehouse of information relating to nearly every subject of 
concern to highway administrators and engineers. Much of it resulted from research 
and much from successful application of the engineering ideas of men faced with 
problems in their day-to-day work. Because there has been a lack of systematic 
means for bringing such useful information together and making it available to the 
entire highway fraternity, the American Association of State Highway and Trans-
portation Officials has, through the mechanism of the National Cooperative Highway 
Research Program, authorized the Highway Research Board to undertake a con-
tinuing project to search out and synthesize the useful knowledge from all possible 
sources and to prepare documented reports on current practices in the subject 
areas of concern. 

This synthesis series attempts to report on the various practices without in fact 
making specific recommendations as would be found in handbooks or design 
manuals. Nonetheless, these documents can serve similar purposes, for each is a 
compendium of the best knowledge available concerning those measures found to 
be the most successful in resolving specific problems. The extent to which they are 
utilized in this fashion will quite logically be tempered by the breadth of the user's 
knowledge in the particular problem area. 



	

FOREWORD 	This report will be of special interest to highway administrators, planners, and 
others who have responsibility for the selection and establishment of highway 

	

By Staff 	
location reference methods within their jurisdictions. Sufficient information is offered 

	

Highway Research Board 	on the methods that have been used, including the common milepost method and 
many others, and on the experiences with each, to provide individual highway 
agencies with a good base for judging the quality of the performance of the methods 
that they now employ, and for adopting modifications that may appear to be 
desirable. 

Administrators, engineers, and researchers are faced continually with many 
highway problems on which much information already exists either in documented 
form or in terms of undocumented experience and practice. Unfortunately, this 
information is often fragmented scattered, and unevaluated. As a consequence, 
full information on what has been learned about a problem is frequently not as-
sembled in seeking a solution. Costly research findings may go unused, valuable 
experience may be overlooked, and due consideration may not be given to recom-
mended practices for solving or alleviating the problem. In an effort to resolve this 
situation, a continuing NCHRP Project, carried out by the Highway Research 
Board as the research agency, has the objective of synthesizing and reporting on 
common highway problems—synthesis being defined as a composition or combina-
tion of separate parts or elements so as to form a whole greater than the sum of the 
separate parts. Reports from this endeavor constitute a special NCHRP Report 
series that collects and assembles the various forms of information into single con-
cise documents pertaining to specific highway problems or sets of closely related 
problems. This is the twenty-first report in the series. 

Use of devices to provide a means for locating a position on a highway is not 
new, but has become increasingly important as the complexity and size of highway 
operations have increased. The processes that have been applied are numerous, 
and the results have been variable. This report of the Highway Research Board 
records the methods that have been used, and cites the advantages and disadvantages 
of each. 

All location reference methods are recognized to be parts of reference systems 
that include both office and field procedures intended to facilitate a variety of 
activities that occur in such fields as planning, safety, and maintenance. The com-
monly used milepost method, the less common reference post method in which the 
post may contain only a sequence number, and other lesser used methods, are 
described and analyzed within the perspective of the systems in which they are 
employed. No single all-purpose method or system is recommended. Areas where 
existing information is inadequate and research could be productive are pointed out. 

To develop this synthesis in a comprehensive manner and to insure inclusion of 
significant knowledge, the Board analyzed available information (e.g., current prac-
tices, manuals, and research recommendations) assembled from many highway 
departments and agencies responsible for highway planning, design, construction, 
and maintenance. A topic advisory panel of experts in the subject area was estab-
lished to guide the researchers in organizing and evaluating the collected data and 
for reviewing the final synthesis report. 

As a follow up, the Board will attempt to evaluate the effectiveness of this 
synthesis after it has been in the hands of its users for a period of time. Meanwhile 
the search for better methods is a continuing activity and should not be diminished. 
An updating of this document is ultimately intended so as to reflect improvements 
that may be discovered through research or practice. 
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a, 
HIGHWAY LOCATION 

REFERENCE METHODS 

SUMMARY 	Devices to locate a position on a public way have existed at least since the time of 
the Roman Empire, but it is only in recent years that highway location reference 
systems have increasingly been used to improve highway agency functions such as 
planning, safety, and maintenance. A highway location reference system is a set of 
office and field procedures that includes a highway location reference method. The 
latter is a way to identify a specific location with respect to a known point. The 
system is seen as the procedures that relate all locations to each other and includes 
techniques for storing, maintaining, and retrieving location information. This report 
deals mainly with location reference methods, but recognizes that it is difficult to 
discuss methods apart from the system. 

The primary objective of any highway location reference method is to provide 
a means for designating and recording the geographic positions of specific locations 
on a highway and for using the designations as a key to stored information about 
the locations. The most significant characteristic of any method is its orientation 
toward use in the field. Thus, a method must be simple because it is used by per-
sonnel at various levels of technical competence. There must also be a uniformity 
in the procedures through which locations are identified and recorded to facilitate 
correlation of all points. 

Three elements common to all location reference methods are (a) identifica-
tion of a known point, (b) a measurement from the known point, and (c) a direc-
tion of measurement. The various methods generally may be grouped into two 
categories—sign-oriented methods and document-oriented methods. 

The distinguishing characteristic of the sign-oriented method is placement of 
either milepost signs or reference post signs along roadways. A milepost allows a 
user in the field to determine where he is in relation to a known point (route begin-
ning, county line, etc.) simply by adding (or subtracting) the distance from the 
location to the milepost. A reference post ordinarily does not permit computation 
of a location in the field because the reference post does not provide location infor-
mation in terms of miles. The milepoint must be computed in a central office 
(usually by computer) using a file that contains actual milepoints for each ref-
erence post. it is the necessity of this step and the existence of the file that distin-
guishes the reference post method from the milepost method. In most agencies the 
mileposts are, in fact, being used as reference posts. Even though there may not 
be a formal version of the file, the true locations of the mileposts are retained 
somewhere in the records of the agency. 

More states use mileposts than any other highway location reference method. 
The sign messages vary from only the milepoint to those showing route number, 
county, and milepoint. Frequently, because of construction changes, mileposts do 
not indicate true milepoints. When this occurs, an equation is used to relate mile-
post signed milepoint to true milepoint. The equation is for office record purposes 



and not field purposes. Therefore, when mileposts are reported, they are adjusted 
to true milepoints on the basis of the equation. Thus, it can be seen that the mile-
post method can frequently also be considered in the reference post category. 

The reference post method was developed as a solution to the problem caused 
when changed route lengths affect milepost numbers. In some states the mileposts 
became reference posts, as their true location was kept in a file in the office. In 
other states actual reference posts were established. The major advantage of the 
reference post is that the post does not have to be adjusted for changes in route 
length caused by construction—only the office file needs to be changed. 

Both mileposts and reference posts are used by highway agencies to inventory 
traffic control devices, to record work locations for maintenance forces, to locate 
utility crossings, etc. Police forces use them when issuing citations or when record-
ing accidents. In some remote areas, they are used as mailing addresses. 

Document-oriented methods are used because an agency did not want to incur 
the costs of installing signs in the field. There are two types of document-oriented 
methods: those that use diagrams or logs that show physical features with their 
milepoints, and the method based on the use of available street maps. The former 
use identifiable roadway features, such as intersections, bridges and railroad cross-
ings, on a strip map or log with their milepoint or reference point numbers. These 
are prepared and kept up-to-date in the office and must be used in the field in order 
to identify a location. The document-oriented method using available street maps 
is the most widely used in the T.Jnited States today, particularly with respect to acci-
dent location. The common form refers a location to an intersection of city streets. 
In a few cities this has been developed into a highly sophisticated application. 

Other location reference methods are in experimental or limited use. Chief 
among these is the use of coordinates. Coordinates provide a unique, permanent 
identification for any given point, but the determination of coordinates by manual 
means is time consuming and error prone. Another method uses common roadside 
objects for referencing. These include bridges that have unique numbers posted 
on them; utility poles, also with unique numbers; railroad grade crossings that are 
now being assigned unique numbers; and, occasionally, rural mailboxes with 
addresses on them. 

To the casual user of a highway location reference method, there appear to 
be many widely different methods in use today. In fact, there really is not a great 
deal of fundamental difference among the several most commonly used methods. 
Regardless of the name assigned to the method, all use a distance measurement 
from an "incident" to a known point, the direction of measurement, and a descrip-
tion of the known point. The characteristics are the same whether the calculation 
for true milepoint is done in the field, accomplished manually in the office from 
a straight-line diagram, or performed by the computer. 

Little information is available concerning the costs associated with highway 
location reference methods and systems. The available information was pertinent 
only to an agency's own procedures and was not applicable to procedures used in 
other agencies. A location reference system may function economically in one 
agency but not in another because of differences in the degree of integration of the 
various factors involved (e. g., field procedures, office procedures, knowledge and 
experience of personnel, and information needs of users). The success of an 
agency's system does not seem to be dependent on how economical it is, but, 
rather, on how well the agency implements reference procedures that are responsive 
to all of the users in the highway agency. 

There is much interest in research to determine which highway location refer 
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ence method is "best." In fact, there are not a number of totally different location 
methods, but only variations of that basic set of procedures by which any location 
is physically referenced in the field. Research, then, should not be directed toward 
finding a "best" method, but toward those aspects of location referencing that 
have not received much attention. 

The placement of physical markers remains a question. On two-lane highways, 
placement at alternating sides of the road has been used successfully by several 
states. On divided highways, a better procedure is placement on both sides. When 
two or more routes are concurrent, it is recommended that signs that include a. 
route number contain the number of the highest level system on the concurrency. 

There is need for a systematic approach to design and implementation of a 
location reference method. This would include due regard to the potential users 

and to the techniques that would have to be employed in using the method. There 
should also be an educational effort to acquaint users of location reference methods 
with the theory and operational aspects of the methods. 

Any research effort concerning highway location reference methods should 
be directed toward those aspects of location referencing that have not received 
much attention. For example, there is the value of location referencing to the 
public. There is a feeling among the states that milepost signing is of some value 
to the driving public, but just how important it really is has not been studied. 
Another potential research area concerns low-volume roads. In most states there 
is doubt as to whether there is anything to gain from installation of reference signing 
on these roads. Research is needed to determine, in more detail, the categories of 
highways on which reference signing is warranted. 

CHAPTER ONE 

INTRODUCTION 

HISTORY 

Devices that assist travelers on public ways to orient them-
selves with respect to their intended destination or some 
other location of importance have existed for many years. 
Milestones were found along the roads of the Roman Em-
pire (1) and it has been suggested by Borth (2) that they 
may have had an even earlier origin in Asia in view of the 
tendency of the Romans to borrow ideas from peoples 
whom they conquered. 

The milestones installed on the Roman roads were of 
assistance to travelers primarily by informing them of the 
distance from their point of origin or destination, usually 
a city. They also appeared on the roads built by the 
Romans in Britain, although they fell into disuse after the 
fall of the Empire. Official distance markers did not ap-
pear in England until the 18th Century (3). Among the 
first were those installed by Trinity College on the 
Cambridge-Barkway Road in 1727. Their usefulness and  

popularity were indicated by the comment that they "cre-
ated a great sensation, travelers circulating eulogistic ac-
counts of them all over the country" (3). Later in the 
18th Century the use of milestones spread rapidly because 
they were required by the Statute of 1773. English high-
way authorities were required by the General Highways 
Act (1882) to erect milestones (3). 

The use of milestones in America had its early begin-
ning with the markers installed on the Boston Post Road 
in 1763 by Benjamin Franklin (2). An example of an 
early milestone is shown in Figure 1. Their widespread 
use, however, did not begin until the early 1920's, when 
markers known as mileposts appeared on the roads of a 
few states, initially in the form of concrete pillars (4). 
Gradually the mileposts began to be replaced by signs 
indicating mileages and their principal purpose was to aid 
travelers. 

The rapid expansion and drastic changes in the nation's 



highway system beginning about 1916 were reflected in sig-
nificant modifications in highway markings. The realign-
ment and abandonment of roads, together with the con-
struction of many new highways, made many of the old 
mileage signs virtually useless and they were gradually re-
placed by signs displaying point-to-point distances and 
route numbers based on the uniform highway numbering 
system. In addition, travelers were greatly aided by the 
widespread production and distribution of tourist maps that 
made use of readily identifiable landmarks as well as 
mileage markers and signs. 

This increased availability of other devices for the guid-
ance of travelers resulted in a marked decline in the use 
of mileposts except in a few states and on turnpikes. How-
ever, with the passage of the 1956 Highway Act, which 
required that mileposts be installed on the Interstate Sys-
tem, these markers became more significant. Rather than 
a device primarily for the convenience of travelers, they 
gradually became a basic element in the planning, construc-
tion, and administration of the national highway system. 
The safety standards included in the Highway Act of 1966, 
which required procedures for accurate identification of 
accident locations, added further emphasis to mileposts. 

Since 1966, the prevailing attitude toward mileposts has 
been to consider them for use in location referencing and 
not necessarily as a convenience to the traveling public. 
This attitude, which appears to be gaining advocates, con-
siders the milepost to be a reference post; that is, the num-
ber on the post is not necessarily considered to be an 
accurate mileage figure. This particular approach was gen-
erated as an attempt to resolve the problem that arises 
when construction changes the length of a route and makes 
milepost numbers invalid. 

Other location reference methods have been developed 
to combat this problem. Some states have employed such 
methods as mileposts on paper and the referencing of lo-
cations to landmarks such as intersections, whereas other 
states have changed the zero points for their mileposts to 
county lines and to the beginnings of control sections in 
an effort to reduce the impact of construction changes on 
their mile markers. 

Regardless of how or why they came into existence, 
almost all of the methods do have a degree of commonality 
in that their derivation from or similarity to spaced mile 
markers reflects their heritage back to the ancient mile-
stones. 

PURPOSE 

The need for improved information systems in highway 
administration has become increasingly evident over the 
past few years. With the increasing use of sophisticated 
computer equipment by highway engineers, opportunities 
exist for the development of better information systems in 
several highway functions, including planning, safety, and 
maintenance. Any highway information system requires 
the input of data on many phases of the highway network, 
but a common denominator (i.e., a key or identifier for use 
in storing and retrieval of data) is usually the location of 
specific points along the roadway. A system to facilitate 
the identification of these points—a highway location ref- 

erence system—is thus an essential part of the over-all 
information needs of a highway agency. 

There is a definite distinction between a highway loca-
tion reference system and a highway location reference 
method, the former being a larger set of office and field 
procedures that includes the latter. The method is seen by 
the user in the field as a way to identify a single location; 
i.e., to reference a specific position with respect to a known 
point. The system is seen as the procedures that relate all 
locations to each other. It includes the techniques for stor-
ing, maintaining, and retrieving location information. Al-
though this report deals mainly with the location reference 
method, it recognizes that the very nature of some methods 
makes it impossible to discuss the method aspect apart 
from the system. 

STUDY PROCEDURE 

Two sources contributed to the gathering of information 
and the assembling of this report. First, discussions were 
conducted with representatives of the agencies in several 
states concerned with the use of location reference meth-
ods. Included were law enforcement personnel, mainte-
nance personnel, traffic engineers, public utility engineers, 
highway planning personnel, and members of city engineer-
ing departments. These discussions provided valuable in-
formation regarding the types of location reference meth-
ods used and the nature of problems encountered. 

A second source was a survey of location reference 
methods as used by the various states conducted in late 
1971 by the Federal Highway Administration. Although 
the results of that survey have not been formally analyzed, 
the data were useful in the preparation of this report. 

GLOSSARY 

The purpose of this glossary is to define the various terms 
as they are used in this report, because their meanings tend 
to vary in common usage. 

LOCATION—The name given to a specific point on a high-
way for which an identification of its linear position with 
respect to a known point is desired. A location may be 
where an accident occurred, where a roadway character-
istic (such as surface width) changes, where an operational 
characteristic (such as traffic volume) changes signifi-
cantly, or where some maintenance activity started or 
ended. 

HIGHWAY LOCATION REFERENCE METHOD—The technique 
used to identify a specific point (location) or segment of 
highway, either in the field or in the office. 

HIGHWAY LOCATION REFERENCE SYSTEM—The total set 
of procedures for determining and retaining a record of 
specific points along a highway. The system includes the 
location reference method(s) together with the procedures 
for storing, maintaining, and retrieving location informa-
tion about points and segments on the highways. 

MILEPOST—A physical entity, ordinarily a sign, placed 
beside a highway and containing a number that indicates 
the mileage to that point from some zero point on the 
highway. 

MILEPOINT—The name given to the numerical value of 



Figure 1. Early A ,,:erican milestone. 

the mileage displacement from a base point to any location. 
REFERENCE posr—A physical entity, ordinarily a sign, 

placed beside a highway and containing a number that does 
not reflect a milepoint, but is an identification number for 
the point of location of the post. The identification num-
ber is associated with the actual milepoint of the location 
in office records. 

REFERENCE P0INT—A fixed, identifiable feature, such as 
an intersection, railroad crossing, or bridge, from which a 
location can be measured or referenced. 

usER—Anyone who employs a location reference method 
to identify a location or to find a location on it highway. 
Users may fall into any of the following categories: state 
or local highway agencies; law enforcement agencies; other 
government or private agencies with concerns related to 
highways: emergency services; and the motoring public. 

OBJECTIVES OF HIGHWAY LOCATION 

REFERENCE METHODS 

The primary objective of any highway location reference 
method is to provide a means for (1) designating and re-
cording the geographic position of specific locations on a 
highway and (2) using the designations as a key to stored 
information about the locations. This permits users of the 
method to use or modify stored information and subse-
quently to find a location in the field. Thus, the identifica-
tion of a location can be made in the field at the time of 
data collection or in the office at a later time. 

The most significant characteristic of any method is its 
orientation toward use in the field. Consequently. empha- 

sis should be given to those methods that provide simple 
and fast procedures for identifying an individual location. 
The method must be simple because it must be used by 
personnel at various levels of technical competence. A 
maintenance foreman is using an elementary highway loca-
tion reference method when, after learning of an un-
expected snowdrift, he sends it crew to "find where the 
snowdrift is and remove the snow from the road." More 
sophisticated reference methods require not only more per-
nianent landmarks but also position designations less likely 
to be duplicated than the designation "where the snowdrift 
is.,,  

Another objective of the method is provision for uni-
formity in application of procedures through which various 
highway-related data observations are located. This means 
that the procedures for identifying and recording a loca-
tion should not depend on the independent viewpoints of 
the various organizational units making the observations. 
Rather, a method should be established that can be used 
uniformly by all units to produce compatible data. This 
will facilitate eventual correlation of all points identified by 
it method. 

At the same time, it is recognized that different location 
reference methods can be employed, but this should be 
done only on different kinds of highway networks: e.g., 
state highways, county roads, and urban streets can each 
have a different method employed on them and still be 
compatible. To employ different methods on a single high-
way system would necessitate cumbersome data processing 
procedures and would defeat the objective of having a 
basically simple and easy field method. 



LINEAR RELATIONSHIP OF POINTS 

Compatibility between different location reference methods 
can be achieved because of a significant characteristic of 
highways—they are linear. When a traveler moves along 
a highway, he is moving in a linear manner and commonly 
measures his progress and orients himself in terms of dis-
tance and direction from or to a known point. 

Obviously, any two locations referenced to the same 
known point are related linearly to each other; that is, it 
is known how far apart they are. It has become common 
for highway authorities to use this technique of distance 
and direction from a known point to identify highway loca-
tions or sections in their data files. The known point may 
be a state line, a county line, a control section terminus, 
or some other fixed location. This form of location identi-
fication has come to be known as "route number/mile-
point" identification. It is the most familiar and perhaps 
the simplest way of relating any point on a highway with 
all other points. Most of the location reference systems 
now in use are based on route number/milepoint identifica-
tion in the data records, either directly or through some 
variation of this principle. 

Three elements common to all location reference meth-
ods are (1) identification of a known point, (2) a measure-
ment from the known point, and (3) a direction of 
measurement. The presence of these elements permits com-
putation of the true milepoint for a given location. The 
known point can be any fixed highway feature—a milepost, 
a reference post, a bridge, an intersection, a railroad grade 
crossing, etc. It is, therefore, possible to derive a milepoint 

Other generic terms that are equivalent to the word "milepoint" in-
chide log-mile and post-mile. 

identification for a location using any of several location 
reference methods. A location reference system can in-
clude several different location reference methods, all of 
which are compatible within the system. For example, 
mileposts on the Interstate highway system, reference posts 
on the state highway system, and bridge or intersection 
numbering on county roads each provide the basis for dif-
ferent methods. Each of the methods uses a referencing 
device (milepost, reference post, etc.) that has a number 
associated with it. The procedures followed to obtain a 
milepoint for a referenced location with any of the three 
methods are similar, and therefore can be used within the 
same kind of location reference system. Then, because the 
methods are within the same kind of system and are com-
patible, the locations identified under one method can be 
related (through the milepoints) to those identified under 
another method. 

A different kind of location reference system is neces-
sary to obtain milepoints for locations that are referenced 
by using landmark names (e.g., the Falls Road overpass, 
DuPont Circle, etc.). The procedures to obtain milepoints 
for locations referenced in this way are somewhat different 
from those for locations referenced by using numbers. Al-
though the procedures could be the same, the usual case is 
that additional steps (usually manual) are required with 
the landmark reference methods and, thus, a different loca-
tion reference system results. 

Because the two different kinds of systems can compute 
milepoints for referenced locations, the systems are com-
patible in the same way that two different methods are 
compatible. 

The distinction between the method and system aspects 
of location will become evident in the next chapter. 

CHAPTER TWO 

LOCATION REFERENCE METHODS 

This chapter describes the character and use of location 
reference methods being employed today, and includes a 
discussion of the similarities and differences as well as rela-
tive advantages and disadvantages. The comparison is fa-
cilitated by grouping the methods into two major categories 
—sign-oriented methods and document-oriented methods. 
The selection of the categories is based on the way the 
methods are designed and used for location identification. 

Several considerations that are inherent in discussion of 
the two categories of methods are: 

I. Many states have spent considerable time and effort 
either in designing and implementing new methods or in 
improving existing methods for use on their highway sys- 

tems. Although little effort has been made to establish 
these "formal" methods on non-state highways, some coun-
ties have independently implemented such methods; how-
ever, they generally are not coordinated with each other or 
with the methods established by the state highway depart-
ment. The prevalent method on non-state highway systems 
is one in which local landmarks and intersections are used 
as points of reference. In use, this method often is not 
applied consistently either within or between jurisdictions 
and, therefore, may be classified as "informal." Although 
both the "formal" and "informal" methods are treated in 
this report, greater attention is given to the "formal" 
methods. 



The recording of accumulated odometer readings for 
state highway planning surveys is not considered as a sepa-
rate method in itself and therefore does not appear in either 
of the two categories. This inventory procedure is rarely 
used for referencing individual locations (such as an acci-
dent site) because the referencing would necessitate, in 
each case, a field measurement from the accident site to 
some official zero point. 

Odometer readings are used mostly by field crews when 
conducting inventories that require a series of location 
identifications (accumulated mileages from a zero point) 
at points along a roadway where a characteristic of the 
roadway changes. These inventories are used to determine 
the true milepoints of roadway features, including bridges, 
intersections, mileposts, reference posts, railroad crossings, 
and any other device that is used as a reference point in a 
location reference method. 

No attempt is made to categorize methods according 
to their adaptability to rural or urban situations. Although 
each of the methods can be used on any particular system 
of roads, it must be recognized that the differing charac-
teristics of urban streets and rural roads may require selec-
tion of the most suitable method on each. 

A significant potential use of location reference meth-
ods is the directing of emergency services to the site of an 
incident. Investigation indicated that, in general, the only 
methods used for this purpose are those that can be con-
sidered as "informal." For example, State Police dispatch-
ers in Washington are familiar enough with the local land-
marks in their respective districts that emergency services 
are directed with reference to those landmarks. 

SIGN-ORIENTED METHODS 

The distinguishing characteristic of the sign-oriented meth-
ods is the placement of a series of either milepost signs or 
reference post signs along roadways. Although there are 
similarities between these two kinds of signs, there are sig-
nificant differences in the way they are used. In addition, 
signs may only be numbered adhesive strips that are affixed 
to roadside objects. 

Mileposts (Figs. 2 and 3) have a simplicity that is in-
herent in signs that are uniformly spaced and in numeri-
cal sequence. This allows both the trained and the un-
trained user to determine where he is in relation to some 
known point (route beginning, county line, etc.). As a 
result, the use of mileposts probably is the most widely 
known and the best understood of the various location 
reference methods. 

To identify a location in the field using a milepost num-
ber, the distance from the location to the sign is added to 
or subtracted from the number on the sign. The computa-
tion can be made in a central office at a later time, by 
recording in the field the milepost number together with 
the distance and direction to the location. 

Methods that use reference posts, on the other hand, 
ordinarily do not permit computation of a milepoint in the 
field because reference posts are points of reference that 
do not usually provide highway location information in 
terms of miles. As with mileposts, a distance and direction  

to a location must be recorded with the reference number. 
A milepoint is computed in a central office, usually by 
electronic computer, by using a file that contains the actual 
milepoints for each of the reference posts. It is the neces-
sity of this step and the existence of the file that distin-
guish the reference post method from the milepost method. 
In a majority of agencies it is not recognized that mile-
posts are, in fact, being used as reference posts, although 
there may not be a formal version of the file. Usually, true 
locations of mileposts are retained somewhere in the rec-
ords of the agency and are used to adjust location identifi-
cations referenced to mileposts. The variations between the 
two methods are otherwise slight, and it is not uncommon 
to find them in combined use. 

The locations identified by the reference post method 
must be translated into route and milepoint identifications 
to put them into a more widely understood form. High-
way agencies, either because of tradition or because of the 
nature of highway network, invariably think in terms of 
distances, usually miles. Records of the highway network 
and of activities on it generally are kept in terms of dis-
tances from some zero point. 

Comparison of Sign-Oriented Methods 

Characteristics of Mile posts 

Signs may be placed at any spacing (usually 1 mile). 
Signs contain the actual milepoints or approximate 

mileages of the locations. 
O Zero points are usually at route beginnings, at county 

lines, or at control section limits. 
The messages on the signs may or may not be read-

able from a moving vehicle. 

Characteristics of Reference  Posts 

Signs may be placed at any spacing. In some cases, 
placement is at major intersections and jurisdictional 
boundaries, at fixed uniform intervals, or a combination 
of these two plus placement at special roadside features. 

C Central office records containing the true milepoints 
of reference post signs must be kept. 

Signs ordinarily contain numbers that are not related 
to a milepoint. The signs also may include route number 
and jurisdictional information. 

The signs may or may not be in numerical sequence 
along a route. 

The messages on the signs may or may not be read-
able from a moving vehicle. 

Use of Mile posts 

Because this method incorporates signs containing 
milepoints, the actual milepoint for a location of interest 
on a highway can be readily determined in the field. The 
distance from the location to a sign is added to or sub-
tracted from the number on the sign, depending on the 
direction of travel. 

An alternate procedure is to record the distance, di-
rection of measurement, and sign number, leaving the com-
putation of the actual milepoint to office procedures. 
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Figuic 2. ()regoi, inilepo.vt. 

Use of Reference Posts 

The milepoint is not computed in the field when this 
method is used. The distance, direction of measurement, 
and sign number must be recorded, leaving the comptita-
lion of the actual milepoint to office procedures. 

A dla,:taf,'es of Mileposts 

Because the signs reflect mileage, which is familiar to 
most people, this method can be easily learned. 

The motoring public is usually provided information 
for charting progress along the roadway. 

There is fairly uniform spacing, so the user does not 
have to proceed more than some fixed distance to find a 
marker. 

The numerical sequence provides easy orientation. 

Figsiie 3. A riona milepost. 

Advantages of Reference  Posts 

Changes in route lengths caused by construction do 
not affect the placement of signs or the validity of th 
numbers on theni. 

The signs apply to all concurrent routes. 
Spacing of the signs is frequent enough so that users 

will not have to travel long distances without encountering 
one. 

Disadvantages of Mileposts 

Changes in the length of a route after initial placement 
of signs result in numbers not reflecting true milepoints. 

Where there are concurrent routes, the numbers on 
the signs reflect mileages for only one of the routes. 

The placement of signs along highways can create 
problems for maintenance forces. 

Disadvantages of Reference Posts 

Depending on the sign numbers, the motoring public 
may not be provided information for charting progress. 

The placement of signs along highways can create 
problems for maintenance forces. 

Mileposts 

Mileposting was the location reference method most often 
named by the states in the 1971 FHWA survey of such 
methods. This is not unexpected, considering the long his-
tory of mileposts. Also contributing to this apparent popu-
larity is the fact that the Manual on Unitorin Traffic Con-
trol Devices (MUTCD) requires installation of mileposts 
on the Interstate Highway System (Fig. 4), other freeways, 
and certain expressways. Where milepost signs are used, 
requirements contained in the MUTCD must be followed. 

There is an obvious lack of uniformity in mileposting 
today, as can be seen in their spacing (0.1 to 2 miles), size, 
and various types. Two states attach aluminum tape strips 
to the back of existing directional signs, marking the mile-
age information on the tape (Fig. 5). The sign messages 
themselves vary from showing only the milepoint to pro-
viding route number, county, and milepoint. 

Mileposts have become familiar to both highway officials 
and the driving public. In Oregon, which probably has the 
longest active history of using mileposts for location ref-
erencing, they are almost considered as landmarks. They 
are widely used by the public, by law enforcement agen-
cies, and by the Oregon DOT. The highway patrol makes 
use of the mileposts when issuing citations and for record-
ing accident locations (the location portion of an Oregon 
accident report is shown in Fig. 6). Where mileposts exist 
on county roads, they are used by county sheriffs. 

Oregon, however, typifies a frequently found variation 
of the milepost method in that they maintain a milepoint 
log and a strip map showing current milepoints for road-
side features. Where route length changes have occurred, 
equations are given: consequently, when either milepost 
references or computed milepoints are reported, they are 
adjusted to true milepoints on the basis of the equations. 
Thus, although the state has mileposts in place and con-
siders its method to be milepost oriented, it can be con- 



sidered in the reference post category, also. This illustrates 
the difficulty in classifying a method, particularly by name 
only. 

California uses mileposts for locating utility crossings 
and showing locations of utilities adjacent to the roadway. 
In Washington, outdoor sign permits show the locations of 
signs in terms of milepost reference. Examples of both 
documents are given in Appendix A. The highway patrols 
in both Washington and California ordinarily do not use 
mileposts to identify accident locations. Instead, other 
known features such as overpass structures (Fig. 7) or 
crossroads are used, illustrating again the coexistence of 
mileposting and another reference method. 

Nevada took a "formal" approach in developing the 
Nevada milepost system. It is noteworthy that the impetus 
to the development effort was management's desire to ga-
ther accurate maintenance-cost data on the state highway 
system. The method was developed by a committee called 
a "milepost team" so that the resultant technique could be 
used by all divisions of the highway department for stan-
dard identification of locations. The team was composed 
of representatives from the accounting, construction, main-
tenance, planning and utilities divisions. 

The right-of-way and maintenance divisions use this 
method to identify roadside land parcel locations and main-
tenance activities, respectively. The highway patrol uses 
mileposts in identifying the location of accidents. The 
patrolman normally measures the distance from a milepost, 
computes a milepoint, and records the result. 

Problems encountered by the states in using mileposts 
range from the difficulty of reading small signs (a major 

Figure 4. .4 I vpua! Inlerslalc' ,,iile post. 

reason why the highway patrol in Washington found them 
difficult to use) to the inaccurate numbers on the signs 
caused by construction changes. Other problems include 
those inherent with any network of small roadside signs: 
maintenance forces irnist work around them and signs may 
he covered by snow, knocked down, or stolen. 

The major problem, however, is caused by the changes 
in route lengths resulting from construction. Several dif-
ferent procedures have been established to counteract this 
difficulty. For example, Oregon uses equations. Other 
states replace the mileposts. In those states where mile-
posts are replaced because of construction, they are usually 
zeroed at frequent points along a highway. such as county 
lines, control section termini, or maintenance section limits. 
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route lengths affect the validity of milepost numbers. Mile-
posts were used originally to make a direct computation of 
milepoints in the field, but with construction projects con-
tinually changing the lengths of routes this became difficult. 
A number of states revamped their approach by keeping 
a record of where the signs really were in relation to a zero 
point. A few states adjusted the field computations in the 
headquarters office by using this record of true milepoints. 
In others, field computations were not made, but the fac-
tors required to make the computation were recorded as 
discussed previously. Thus, the reference post method had 
its beginnings. Actual reference posts were installed in 
several states where the route length problem was recog-
nized early. 

An obvious advantage of reference posts is that construc-
tion changes affecting the length of a route do not affect 
the validity of the reference numbers. It becomes neces-
sary to adjust the milepoint equivalents in the central file, 
but no field adjustments are needed except for any refer-
ence posts actually displaced by the construction. 

Another advantage results from the central file aspect. 

Figure 7. Orerpacc strUcture it'id, crossroad 

The file can contain all the route numbers (and equivalent 
milepoints) for highway segments on which there are con-
current routes. Thus, a location identification can be re- 
ported using any of the concurrent route numbers. 

Examples of Reference Post Method Use 

Evolution of the reference post method is exemplified by 
the procedures established by Arizona during development 
of its Accident Location Identification and Surveillance 
System (ALISS). The following is excerpted from docu-
mentation of ALISS: 

Study of location referencing techniques resulted in three 
primary decisions: 

Locations would be identified by specifying the road 
name, a reference point on that road, and the directed 
distance from that reference point to the location. 
The reference points to be used would principally be 
milepost signs and intersection centroids. 
ALISS would maintain data sufficient to describe the 
centerline alignment of each road in the system. 

The development of an adequate location referencing sys-
tem for the State of Arizona necessitated a close scrutiny 
of the milepost system. It was determined that the mile-
post system as used on the Arizona State Highway System 
violated some basic premises commonly associated with a 
milepost system: 

They are not consistently 1.00 miles apart. 
They are not consistently ascending as one travels in 
the cardinal direction of the highway. 
Because of realignment problems they are not always 
consecutively numbered. 

As a result of the above deticiencies and the success of 
the reference point concept in other states, it was decided 
to use the milepost signs as reference points, not as true 
mileposts, and utilize the reference point concept in the 
development of the system. 

The method is implemented only on the state highway 
system at the present time. 

The reference posts in Arizona are used by several dif-
ferent organizational units of the highway department. 
When locating accidents, the highway patrolmen record 
the distance and direction from a particular reference post, 
as well as the reference post number. A portion of an An- 
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Figure 8. Location identification on AriZona accident report. 

7.ona accident rcport is shown in Figure 8. The patrolmen 

also use the reference posts to record location identifica-

tions where citations are issued and as places to meet with 

other patrolmen. 

A traffic control device inventory was conducted using 

this method. The distance, direction, and reference num-

ber were stored in computer-readable records and became 

the identification scheme in the records. A sample record 

layout is given in Appendix A. 
Maintenance forces record work locations between ref-

erence posts (nearest posts only) to provide a relationship 
between maintenance work and other route-oriented 

records. 

The reference posts also are used as mailing addresses in 

remote areas of the state. 
Wisconsin took another approach in establishing a refer-

ence post method. As with Arizona, the method was de-

vised in connection with development of an information 

system. In this case, the larger system was known as the 

Integrated Operations System, which encompassed most of 

the activities of the highway departnient. One of the sub-
systems, Highway Data and Iufoi utatioji Systeiii, iequiied 

an identification procedure that would be acceptable 

throughout the highway department's varied activities. 

After much discussion and study, the designers settled 

on an identification scheme that included reference posts. 

The posts are in place on all state trunk network high-

ways and are placed at state, county, and civil town 

boundaries; certain at-grade intersections; bridges; railroad 

crossings; as well as all highway termini. A maximum 

spacing of one mile is used. 

On a typical Wisconsin reference post (Fig. 9) the upper 

number on the sign is the highway identification, which 

includes highway number and cardinal direction, and may 

include a prefix for highway type in special cases. The 

lower number is the reference point number, which is in 

sequence in the cardinal direction of the highway. An 

alphabetic character is used for expansion of the reference 

post number. 

Reference posts are used to report almost all of the 

highway-oriented data on state trunk network highways. 

A typical data input form is shown in Appendix A. Figure 

10 shows the location portion of an accident report form. 

Maine developed a variation of the reference post 

method primarily for accident location purposes. After 

a study of methods used by other states, it was decided to 

develop a method patterned after the nodal network prin-

ciples used in highway planning. 

All major intersections on the state highway system are 

numbered and signed (two at each location), together with 

city/town lines, urban lines, railroad grade crossings, and 

major bridges (Fig. 11). "Dummy" sign locations are 
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established where spacing exceeds 2 miles (3.2 km) in 
rural areas and I mile (1.6 km) in urban areas. Each 
roadway of limited-access facilities is iiumbered as an in-
dividual roadway. Reference posts are placed at ramp 
terminals and at the intersections of directional roadways 
within major channelized intersections. 

The reference posts are shown on maps—generally 2 
miles to an inch (1:125,000)—that are made available to 
state and local police and highway commission districts. 
1 he four-digit numbers generally are in sequence from 
south to north and from west to cast within a county, with 
the first digit indicating the highway system. 

At present, the method is used only to locate accidents 
in the field, although efforts are being made to incorporate 
the identification scheme into the roadway characteristics 
file. Investigating officers are required to record the ref-
erence numbers from both of the reference posts between 
which an accident occurs and the distance to one of them. 
Figure 12 shows the location portion of an accident report. 

Although it appears that an officer must drive out of his 
way to read the numbers, in practice this generally is not 
done; many officers keep a notebook containing reference 
post numbers in the order that they appear along the see-
tioII3 of highway. 

The only significant problem identified is one typically 
associated with signs in northern states—the signs some-
times get buried in snow. 

DOCUMENT-ORIENTED METHODS 

The methods in the document-oriented category were de-
veloped primarily because highway agencies did not want 
to incur the costs of installing special signs in the field. 
The methods are characterized by the use of strip maps in 
lieu of physical signs. The document-oriented methods can 
be classified into two groups: (1) those using diagrams or 
logs that show physical features together with the true 
milepoints or reference numbers of those features, and 
(2) the method based on use of available street maps. The 
two groups are referred to hereafter as Document Method 
I and Document Method II, respectively. 
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Figure 12. Location identification on Maine accide,it report. 

Comparison of Document-Oriented Methods 

Characteristics of Document Method I 

The true milepoint is assigned to each identifiable 
feature shown on a strip map or straight-line diagram. 

Printed logs list identifiable features, using the name 
by which the feature is known in the field. The true mile-
point of each feature is printed following the name. The 
log generally is in order by route number. 

A variation of the foregoing two methods is use of a 
reference number in place of the true milepoint. 

The method can be employed either in the field or in 
the office. 

Characteristics of Document Method II 

Names of intersecting streets as seen on maps are used 
as reference points. Names of streets shown on maps in 
conjunction with addresses recorded in the field may also 
be used to identify locations. 

The method is especially applicable in urban areas, 
but it is often applied on low-volume rural roads as well. 

The method can be employed either in the field or in 
the office. 

Use of Document Method 1 

Because this method does not employ special signs 
along the highway, the actual milepoint of a location is 
determined by: (1) identifying a topographic feature on 
a diagram or log that is nearest to the location in the field, 
and (2) measuring the distance and recording the direction 
from the location to the feature as identified on the dia-
gram or log. The milepoint is then calculated by adding to 
or subtracting from the milepoint of the feature on the log 
the measured distance from the location. The calculation 
may be done either in the field or in the office. 

An alternative approach is to use reference numbers in 
lieu of milepoints for the features on the diagram or log. 
When reference numbers are used, the procedure followed 
is generally the same as that for the reference post method 
previously described under "Comparison of Sign-Oriented 
Methods." 

Use of Document Method 1! 

The name of the street (or highway) on which the 
location of interest lies and the name of the intersecting 
street that is nearest to the location are recorded, as well  

as the distance from the location to the intersecting street. 
A milepoint number may be determined by office person-
nel, using maps or logs showing the true milepoint of the 
intersection. Where the milepoint of the location is not 
desired, the recorded information is retained in the sub-
mitted form. 

An alternate procedure uses street names and ad-
dresses. The name of the street on which the location of 
interest lies and the street address number closest to the 
location are recorded. Office personnel then determine the 
position of the location with respect to the beginning of the 
street or to a particular block. 

Advantages of Document Methods 1 and 11 

Special signs are not needed. 

Disadvantages of Document Methods 1 and II 

When construction changes require revisions to dia-
gram or log milepoints and street maps, steps must be taken 
to ensure that users of the method receive the revisions. 

The motoring public is excluded as a potential user of 
the method. 

There may be instances of misspelled names, street 
and road names that are similar or identical, roads and 
streets with no names or numbers, or roads with more than 
one name that require special consideration. 

Document Method I 

In essence, Document Method I consists of "paper signs." 
Identifiable roadway features such as intersections, bridges, 
and railroad crossings are shown on strip maps or listed in 
log form, together with associated milepoint or reference 
point numbers (in some cases, both). The method is con-
sidered document-oriented because the paper strip maps or 
logs must be prepared and updated in a headquarters office 
and because the paper must be used in the field in a man-
ner analogous to an office procedure in order to make a 
location identification. The logs or strip maps also are used 
in the central office to determine location identification 
from rough narrative descriptions. 

Examples of Document Method I Use 

Alaska has mileposts in place on most of the state highway 
system, but they are historical mileposts and do not reflect 
the true mileage to the point of post placement. On some 
highways the mileposts were installed originally in a direc- 
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tion opposite to the way records are now kept. In other 
instances, mileposts were installed from opposite ends of 
the same route. As a result, the state considered it neces-
sary to develop a new location reference method, particu-
larly because it was decided not to reinstall the mileposts. 
The mileposts are useful, however, in remote parts of the 
state, where they are used as mailing addresses. They also 
play a significant part in the state's location referencing 
procedures, although the actual location reference identifi-
cation is a number taken from a reference point log. 

The reference point log was developed for use in the 
Department of Public Safety to identify accident locations  

on the state highway system. A page of that log is shown 
in Figure 13. Existing mileposts (which have no relation 
to current route mileages) are used as a base, with identi-
fiable landmarks shown as a displacement from the signs. 
In general, the mileposts mark the termini of sections, 
which are assigned location control numbers called ref-
erence numbers. The reference number and displacement 
value are permanently assigned. Highway patrolmen, in 
locating an accident, record the reference number, the ref-
erence point number from the log, a measurement from 
the reference point, and the direction of measurement. An 
example of how these elements are recorded is shown in 

. 	 R02-16F-5000-72006 	DEPARTMENT OF HIGHWAYS ROAD LOG PAGE 12- 	6 

. 	 DEPARTMENT OF PUBLIC 	SAFETY 	 . 	 . 01/01/72 
• p1J8L!C 	SFETY REGION....2 

REPORTING DISTRICT 12 

HOMER-SEWARD/GLENNALIEN HIGHWAY 

LZIiAYTöWkRENCE 5 WEOF 	LOG 
CTROL POINT 	REFERENCE POINT. DESCRIPTION ROAD POINT 

00210240  
.21 	DWELLING 	 . 	. LEFT 29.89 
.27 	SMALL MILITARY INSTALLATION RIGHT 29.89 
.27VACANT DWELLING 	 . RIGHT 
.44 	DWELLING 	 . LEFT 30.06 

80 	DWELLING . 	LEFT 	. .30.42 
• .89 	POWERPEANI 	 . EFT3O75l 

00210250 . 	 .. 	 . 

.00 	MILEPOST 	148 LEFT 30.4 
02VACANT DWELLIN RIGHT 3O.5o 

.06 	DWELLING 	 . RIGHT 30.60 

.12 	DWELLING, 	SEASONAL LEFT 30.6 
180WELt!NG 	 . LEFT 	30;72 

.29 	ROAD RIGHT 30.83 

.75 	DWELLING LEFT 31.29 
- RIGHT3I.29 

.76 	DWELLING RIGHT 31.30 

.96 	DWELLING 	 . LEFT 31.50 
.UULUZbU 

.00 	MILEPOST 	147 	 . 	. LEFT 31.53 
- 	. 	,. 	...•- 	. 	. 	 . .03 	ROAD NOT OPEN FOR PUBLIC USE LEFT 31.56 

7z5 	VACANTDWELLING 	 . -LEFT-  31;i8 
.93 	VACANT DWELLING 	 . LEFT 32.46 

00210270 
uOMI1EpQSTt46 	 . 	. LEFT 	3 .-57 
35 	DWELLING 	 . LEFT 32.92 

.65 	FAIRGROUND 	. iUGHT 33.22 

.75SMALL BUSINES5 	 - 	 . LEFT33.32 

.18 	SMALL BUSINESS 	 . LEFT 33.35 

.78 	DWELLING 	• • LEFT 33.35 

.81 	OWELUIN 	 . i.E-1 	33;38 
00210280 

.00 	MILEPOST 	145 	• LEFT .  33.44 
00........OW€LLING LEFT-33.44 

.49 	ROAD NOT OPEN FOR PUBLIC USE LEFT 3.93 
00210290  

OONILEPOST144 -LEFT 	.s4.31 
.13 	VACANT DWELLING 	. LEFT 35.04 

. 	00210300 . 

• 00MILEPOST 	14•3 LEFT35.18 
.28 	ROAD NOT OPEN FOR PUBLIC USE RIGHT 35.46 
.38 	DWELLING 	 . RIGHT 35.56 
:46-POWER 
.65 	ROAD NOT OPEN FOR PUBLIC USE LEFT 3.83 

Figure 13. Alaska reference  point log. 
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Figure 14. Although a route number is shown on the log, 
it is not the major identification key, and officers may, in 
fact, record a locally known highway name rather than a 
number. 

A similar method is used by maintenance forces. A road 
log similar to the one used by Public Safety has been de-
veloped for their use. Figure 15 shows a page from that 
log. The reference point number on the maintenance log 
is a whole-mile value and is based on the accumulated 
route mileage to a particular reference point. The refer-
ence point for which this whole-mile number is assigned, 
however, is that for which the route milepoint is just over 
a half-mile fraction. Thus, the log appears to show refer-
ence point numbers as being one mile apart when, in fact, 
they are not one mile apart. The maintenance forces re-
cord their work location using the nearest of the reference 
points shown on the log. 

Oregon provides a strip map (Fig. 16) for use by high-
way patrol and highway department field personnel, al-
though there also are mileposts for use as a location refer-
ence method. Intersections and other features are shown, 
together with the respective milepoint of each feature. 
Strip maps are located in each highway patrol field office. 
Patrolmen normally record a location in terms of distance 
from some landmark, such as an intersection, while at the 
scene of an accident. If such a landmark is not available, 
the officer will reference to a milepost. When he returns 
to the field office, he uses the strip map to obtain the cur-
rent milepoint for the referenced landmark and computes 
the actual milepoint for the accident location. This mile-
point is recorded on the accident report (see Fig. 6). 

Document Method II 

Document Method II is the most widely used in the United 
States today. A large number of states, cities, and counties 
use this method for locating accidents. It is employed 
widely for accident location on low-volume roads and local 
city streets—even those streets or highways that may be on 

a class of roads that incorporates another of the reference 
methods. 

Application of intersection referencing on low-volume 
rural roads is generally on an "informal" basis. The method 
is applied loosely in many states and does not result in con-
sistently accurate location identifications. Available infor-
mation indicates that accident location is the most common 
use of this method on low-volume rural roads. 

Some states omit reference signing in cities because it is 
more accurate for city police to locate accidents from the 
nearest intersection (Fig. 17) than to travel several blocks 
to a reference sign. If milepoints have been established for 
the intersections, the locations referenced to intersections 
can be easily converted in the office to milepoints. 

Intersection referencing as practiced in most cities is an 
"informal" application of the method; however, in some 
cities, intersection referencing has developed into a highly 
sophisticated application. Los Angeles is one of these cities, 
using the intersection reference method as a base for its 
Traffic Accident Information System. 

Exam p/es o/ Document Method II Use 

In Los Angeles a unique five-digit code is assigned to each 
city street. Thus, any intersection (approximately 40,000) 
can be defined by a combination of two street codes. Fig-
ure 18 shows the location portion of the Los Angeles 
Police Department traffic accident report for property 
damage and slight injury accidents. Non-intersection acci-
dents are located by recording (1) the name of the street 
on which the accident occurred (primary street) and a 
perpendicular distance from the curb to the accident scene, 
and (2) the name of the nearest intersecting street (sec-
ondary street) and the distance from the nearest inter-
secting curb to the accident scene. 

The location identification is subsequently coded in the 
office, where the five-digit street codes are added, as well 
as other special codes regarding the accident itself. It 

Figure .14. Location identification  on Alaska accident report. 



R02-16F-RPGL-71171 DEPARTMENT OF HIGHWAYS ROAD LOG 	 04/28/71. PAGE 	3 

____________ 
''"' 	 ...... 

JUNEAU MAINTENANCE STATION - 11 

- . 
	 S'1TE' ROUTET0O'95"KTN1WRG7PSB1JNU7HNS' 

DIXON ENTRANCE-CANADIAN BORDER 	491.22 MILES 

OUTFREFER'ENCEURIDGU 	
''' --------" 	

' SIDE 'OF 

MILEAGE' 	POINT REFERENCE 	 FEATURE ROAD 

37710 	37 	' 'CURVE''  'LEFT 
367.10 , 	SMALL 	BUSINESS 	. RIGHT 
367.18 JUNKYARD - GARBAGE RIGHT 
3'67'.2 	 . , 	ROAD LEFT 
367.29 . 	CURVE RIGHT 
367.29 , 	SMALL BUSINESS  RIGHT 
367.32 ' 	 DWELLING,' STORE ' LEFT" 
367.32 SMALL BUSINESS RIGHT 
361.34 ' 	 SMALL BUSINESS  RIGHT 
367.39 OUTSIDE STORAGE"hREA" 	 ' RIGHT 
367.39 ROAD 	 ' LEFT 
367.43. 	. 	, ' 	 SMALL BUSINESS RIGHT 
35T44 ' SMALL' BUSINESS" , 	RIGHT 
367.46 	 ' JUNKYARD - AUTO RIGHT 
37.51 	368 ' 	SMALL BUSINESS 	' 	 '  RIGHT 
37:57-  OUTSIDE STORAGE AREA 	.................. RIGHT 

16 

367.59 	' BRIDGE 	(UNDER 104 Fl) MIDPOINT 
900792 	NO. 792 	OVER LEMON CR SLOUGH NO 

BRIDGE'(OVER 	104FT) 	ENDING' 
367.59 ' 	 BRIDGE 	(OVER '104 Fl) 	BEGINNING 
367.61 	 ' ,, 	TRAIL 
367.66 ' 	' 	. 	"CHURCH---------  
367.72 	, 	' BRIDGE 	(UNDER 104 Fl) MIDPOINT 

900790 	NO. 790 	OVER LEMON CR SLOUGH NO 
36772 	 ' LDDGE 
367.72 BRIDGE 	(OVER 104 Fl) 	BEGINNING 

'367.72 	, 	' . 	 BRIDGE 	(OVER: 104 Fl) 	ENDING 
367.80 DWELLINGi STORE"'"''' 
367.86 MILEPOST 	5 
367.87 ' 	' SCHOOL  

- 361;99 . . 'STATE BUILDING'' 
368.05 	 ' ROAD NOT OPEN FOR PUBLIC USE 
368.10 ' 	 CURVE 
368.14 'CHURCH 
'368.67 	369 CURVE 
368.88 MILEPOST 	4 
368.9'2 TURN 	OUT'' 	' 	- 

369.28 	' TENANT HOUSE 
369.28 .   SMALL BUSINESS 

CURVE ---- 
369.45 TRAILER COURT 
369.48 BRIDGE 	(OVER 104 FT) BEGINNING 

90iiT8N'O.118ff" OVER'SALMONCR..... 
369.48' 	. , 	 BRIDGE 	(OVER 104 Fl) BEGINNING 
369.50 	' 	370 BRIDGE '(OVER 104 F1') ENDING 
695O 8RIDGF1'0VERT04"FT)'ENDING 

LEFT 
LEFT 

EFT 

LEFT 
LErT 
LEFT 
RIGHT 
RIGHT 
LEFT 

'RIGHT' 
LEFT 
LEFT 
RIGHT 
LEFT 
LEFT 
'RIGHT 
LEFT 

Figure 15. Alaska maintenance ,-eference point log. 

should be noted that, with the exception of the location 
identification, most of the data elements relative to the 
accident are coded in the field. Office coding is done be-
cause the complex nature of accident location identifica-
tion on a large city street network would require excessive 
expenditure of time in the field by the investigating officer. 

Determination of location identifications is facilitated by 
the existence of two files. The first is an intersection file 
that contains such data elements as x,y coordinates, traffic 
controls, roadway characteristics, and maintenance areas. 
There are also "pointers" that identify the next intersection 
in each direction, thus facilitating computerized route  

searches. The second file, a street network file, contains 
records delineating street segments on all functionally 
classified streets, together with data on traffic volumes, 
segment classification, traffic controls, and roadway char-
acteristics. 

In North Carolina, the intersection reference method is 
used with a somewhat higher degree of formality. This 
state is one of few in which the Department of Transporta-
tion has responsibility for all highways and streets except 
some municipal streets. The Department has assigned 
numbers to the highways under its jurisdiction and has 
placed these numbers at all intersections. Thus, practically 
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40.42 Fltspat,tck C,eek 

	

40.75 	 54th Ave. N.E.(Co.) 

	

41.01 	 Rome St. N.E. (Co.) 
41.16 Rockda)eSt. N.E. (CO.) 
41.21 RivertooSt. N.E. (Co.) 

0 41.24 Brooklake Rd. N.E. (Co.) 

0) 

41.74 Quince St. N.E. (Pub.) 

41.98 Quail St. N.E. (Co.) 

42.23 	 Quinaby Road N.E. )Co.) 

42.44 	Urn 	Poinsettia St. N.E. (Co.) 

42.78 ,A 	Perkins Rd. (Co.). to Lake Labish School 

I- 

43.32 Barbara Way )Pub.( 
43.38 Scott Ave. (Co.) - 

I- 

43.50 
4' 

Dover Ave. (Co.) 
W 	Ave (Pub.), Enter Urban Arca 

m 

44.13 Labish Road (Co.) 
44.14 	'l Luke Labish Ditch 

44.34 Lake Labish Garden Road N.E. (Co.) 

44.46 Co. Rd.fChemawa Rd. (Rt.( 
),Hazel Green Rd. )Lt.) 

44.59 Larch St. (Pub.) 

44.80 	- - 	Xing, 45th PARALLEL 

45 	
44.99 Kale St. N.E. )Co.( 

Figure 16. Seqinent of Oregon strip map. 

all intersections and highways have unique "nanies," even 
though the original purpose for installing numbers was not 
to serve as location reference markers. The names of the 
municipal streets not under state jurisdiction are also used 
for location referencing. 

To identify the location of an accident, an investigating 
officer records the number of the highway on which the 
accident occurred, the distance to an intersection, the num-
ber of the crossroad, and the direction from the intersec- 

Figure /7. Street sign.c at intersection. 

(ion. A milepoint is computed in a headquarters office by 
use of an intersection location file. This file contains mile-
point locations for intersections, bridges, and railroad cross-
ings. Bridges and railroad crossings also have unique 
numbers and are signed. 

A further illustration of the difficulty in classifying the 
various methods is that the location reference method used 
in North Carolina conceivably could be considered as be-
ing similar to the sign-oriented methods used in Maine and 
Wisconsin. The deciding factor for classification purposes 
is that North Carolina uses signs already existing at inter-
sections and maintains an intersection log with milepoints. 

Los Angeles Police Department 
TRAFFIC ACCIDENT RFPflT 	nR N. 

DATE RPTD. TIME RPTD. 	 NO. 
MONTH I DAY 	I YR. 

ISERIAL 

TSD CODE CPI HIT & RUN 0 ARR/F1L 

E Y 	N 0 M  l  N 0 INJURY 
DATE & TIME OCCURREDNo. PHOTOS 	P.I. 	0 PACED IN I/S R. D. 

DMEAS DEST IDYDN 
P.1. (N, E, S. W) PRIMARY STREET 

Ft. 'of
Al 
	

Cub
of 

jkj.'j  78500 

SECONDARY STREET 

210 Ft. Al ,V of 	of 
55810 

Orpi 

Figure 18. Location idetitification on Los Ange/e.v accident report, 1,011-

intersection accident. 
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OTHER METHODS 

There are other variations of location reference methods 
which are not included in any of the foregoing categories 
because they are experimental or in limited use. The most 
significant of these methods is the use of coordinates. Co-
ordinates provide a unique identification for any given 
point, but determination of coordinates by manual means 
is, even in an office, a time-consuming procedure with a 
higher potential for error than any of the other methods. 
A major advantage of the coordinate method is that a point 
on a highway identified by coordinates is permanently 
located in a two-dimensional plane space. Thus, the point 
identification is not affected by changes that occur in the 
length of the highway. For historical purposes, then, the 
identification is permanent. 

The most concerted attempt to employ coordinates to 
date was competently discussed in detail in NCHRP Re-
port 79 (5). The following are excerpts from that report: 

Simply stated, the concept calls for location of an 
accident site to be identified by its unique set of plane 
coordinates. The system depends on a complete set of 
maps with coordinate grids imprinted. In Indiana, where 
the concept is under development, the U.S.G.S. topo-
graphical maps have been used as a base. Extensive 
work was involved in preparing the grid overlays (state 
plane), as well as the addition of informative data. The 
new 71/2-mm series (1 in.=2,000 ft) has been used. 

There are several approaches to the use of this con-
cept. The first approach involves the printing of a large 
number of maps and their distribution to all police offi-
cers in the state. The police officer then determines the 
coordinates of the accident site while he is investigating 
the accident and reports these coordinates directly. An 
alternate approach, of course, would be to code the co-
ordinate locations in the office using the route location 
data which are now on the accident report form. 

The coordinate concept has several severe prob-
lems which will limit its general usefulness. The quantity 
of data required under the system to uniquely identify a 
location is considerably more than in other systems. Four-
teen digits are required to express the coordinate location, 
plus an additional two or three for the route number. 
Obviously, the more voluminous the information, the 
greater data processing costs. In addition, the lengthy 
identification numbers are more susceptible to recording 
and reporting errors and the errors are more difficult to 
detect. At the same time, the accuracy requirements are 
inherently greater with this process, as allowances for 
small errors can result in the accident being located in 
an entirely different facility. 

The availability and/or production of maps is a further 
problem. The U.S.G.S. maps are available in most states 
at the scale of I in. = 4,000 ft, and at this scale [40 ft is 
represented by 0.01 in.]. In some parts of the country 
U.S.G.S. maps are now available in the new 71/2 -mm 
series (1 in. = 2,000 ft), but even at this scale [40 ft is 
represented by 0.02 in.], assuming that base maps are 
available, the cost of modification can run in the order of 
$30 per mile, and this does not consider the additional 
work which would have to be done to make the maps 
useful in urban areas. 

Re-mapping of the United States at the 71/2 -mm (2,000-
ft) scale has proceeded slowly, mainly because 90 percent 
of the Geological Survey's mapping budget still is spent 
on covering unmapped areas of the country. A very,  large 
percentage of the existing maps are outdated by the 
U.S.G.S's own standard (5 years urban, 10 years rural). 

At present it takes a full three years from the beginning 
of aerial photography to issuance of the final product by 
the U.S.G.S. For these reasons it is clear that the avail-
ability of appropriate maps wotild be a severe restraint on 
the widespread use of the coordinate system. 

Distributing maps to the police for their use in directly 
reporting coordinates would appear to be a risky pro-
cedure based on current knowledge and experience. Field 
procedures should be kept as simple as possible, due to 
the wide range of data collection competencies. At this 
time, it is not clear that the typical accident investigator 
can accurately locate his position on a map and read co-
ordinates to the necessary requirement. The problem of 
map reading in adverse conditions (such as darkness, 
rain, snow, and in relatively rural areas with few land-
marks) should be apparent. 

It should be noted that the coordinate method described 
is not being used at present for location identification, but 
is included here because of the interest that has been shown 
in the method. 

A few western states have either considered or are using 
their existing grid-oriented network of local roads as a basis 
for a coordinate scheme. These roads usually follow sec-
tion lines and, as a result, divide the states into squares. 
By taking a zero point at the most southwestern road loca-
tion in a county, it is possible to identify a location in 
terms of number of miles east and north of the zero point. 
This does not give the unique identification that a set of 
coordinates taken from a U.S.G.S. map would, but it is 
easier to obtain. 

A number of common roadside objects are, at times, 
particularly in rural areas, used for location referencing 
(Fig. 19). These objects are usually numerous enough that 
they can become a network of nodes or points to which 
incidents such as motor vehicle accidents can be referenced. 

Among such commonly found objects are bridges that 
have unique numbers posted on prominent parts of their 
abutments, piers, or parapets. Another roadside object is 
the utility pole, which usually also has a unique identifica- 
tion number affixed to it. Although these numbers are 
normally intended as identification for maintenance pur- 
poses, they can be used as reference points, especially when 
the numbering scheme is unique in a state. 

Railroad grade crossings, which have always been readily 
identifiable landmarks in the same sense that bridges are 
landmarks, are now being assigned unique numbers as part 
of a national effort to develop an inventory of all public 
and private railroad crossings. These numbers will provide 
another series of unique nodes that can be used for 
referencing purposes. 

In rural areas it is not uncommon for law enforcement 
personnel to reference an accident to an address on a road-
side mailbox. Rural mailboxes with addresses, as well as 
bridges, utility poles, and railroad grade crossings, can be 
used as effectively as reference posts provided some mea-
sure of the mileages that the mailboxes are from a begin-
ning point is part of the central file. 

Thus, any or all of these common roadway features can 
become a network of reference points for location pur-
poses and can be used in lieu of installing reference posts 
or for expansion of existing location referencing to lower 
highway classifications. 



Figure 19. Roadside objects with unique numbers. 
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CHAPTER THREE 

CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS 

To the casual user of a highway location reference method, 
there appear to be many widely different methods in use 
today. There is a tendency to "see" significant differences 
between methods on the basis of different names. To make 
matters more confusing, terms such as "straight-line dia-
gram," "route log," "coordinates," "milepoint," and even 
"milepost" and "reference post," are used rather loosely in 
connection with location reference methods. The initiate 
confronted with this situation must somehow determine the 
"best" method for his particular agency. 

The preceding discussion has attempted to show that 
there really is not a great deal of fundamental difference 
between the several most commonly used methods. The 
method that incorporates the use of both milepost signs and 
strip maps is virtually the same as the method that is based 
on the use of reference posts and the same strip maps. 
Further, a nodal sign at an intersection or, for that matter, 
any sign at all, really is a landmark like any other, such as 
a bridge or even an intersection itself. 

Regardless of the name assigned to the method, all use 
a distance measurement from an "incident" to a known 
point, the direction of measurement, and a description of 
the known point. The characteristics are the same whether 
the calculation for true milepoint is done in the field, ac-
complished manually in the office from a straight-line dia-
gram, or performed by the computer. 

Initially, in the preparation of this report it was intended 
that information regarding the economics of highway loca-
tion reference methods would be included. However, visits 
to the various states, together with the other sources of 
information used, revealed that the costs associated with 
reference methods and reference systems were not readily 
available. Further, the scant information that was ob-
tained proved to be pertinent only to a particular highway 
agency's own procedures and was not applicable to pro-
cedures used in other agencies. 

The variables affecting costs are many, particularly with 
regard to the efficiency with which computers are used in 
the location reference systems. A location reference sys-
tem may function economically in one agency and not in 
another because of differences in the degree of integration 
of the various factors (e.g., field procedures, office pro-
cedures, knowledge and experience of those responsible, 
and the location information need of all users) that play 
a role in the effective implementation of a location ref-
erence system. The success of a particular state's system 
does not seem to be overly dependent on how economic 
it is, but rather on how well that particular agency imple-
ments reference procedures that are responsive to all of the 
users in the highway agency. 

Currently, there is much interest in research to determine  

which of the more commonly used highway location ref-
erence methods is "best." Sometimes the research purpose 
is to provide simple, clean answers to questions such as 
what is "best for locating accidents" or "best for use by 
police personnel." It has been one of the objectives of this 
report to dispel the confusion and misconceptions that have 
surrounded the subject of highway location reference meth-
ods. The degree to which this objective has been accom-
plished will be measured by how well the readers of this 
document come to understand that there are not a number 
of totally different location methods, but only variations of 
that basic set of procedures by which any location is physi-
cally referenced in the field. 

The research effort, then, should not be directed toward 
finding the "best" method, but rather toward those par-
ticular aspects of location referencing that have heretofore 
not received much attention. Included in this chapter is a 
discussion of some of those aspects that may be subject to 
study or that should be considered in the selection and 
implementation of a location reference system. 

PROBLEMS AND RECOMMENDATIONS 

Several problem areas associated with physical markers are 
not specifically addressed in this report. One concerns sign 
placement on two-lane highways and the question of 
whether to install signs (either mileposts or reference 
posts) on alternating sides of a highway at a particular 
spacing, along one side at the same spacing, or along both 
sides of the highway. The alternating procedure has been 
used successfully by several states, thus resulting in fewer 
signs being used. 

Alternating sign placement on divided highways is of 
questionable value, although a few states have done this. 
Where the median is narrow and the signs are large enough 
to be read without crossing the opposing roadway, it can 
be a workable procedure. It must be remembered, how-
ever, that the signs along an opposing roadway are facing 
in the wrong direction for travel on the other roadway. 
When the signs are small or there is a wide median, they 
should be placed at the desired spacing along both road-
ways, thus eliminating the inconvenience and danger of 
crossing to the opposing roadway. 

Milepost numbers ascending either in the cardinal high-
way direction for both roadways or in the direction of 
travel for each roadway is another problem area regarding 
milepost placement on divided highways. The problem is 
more pronounced in the case of individual roadway align-
ment. Although most agencies use the former procedure, 
the latter approach has generated some interest. At this 
time there is not enough evidence to show the advantages 
of one over the other. 

Another problem can occur when reference post signs 
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include a route number. There are many instances where 
two or more routes are concurrent and the question arises 
as to which route number is to be used on the overlap. 
Because record keeping in the states has generally become 
more sophisticated over the years, the records of most 
agencies are fully capable of cross-referencing between 
concurrent routes; therefore, it is recommended that ref-
erence post signs that do include a route number contain 
the number of the highest level system on the concurrency 
(e.g., a US numbered route over a state numbered route). 

Two areas require emphasis in order for there to be an 
effective location reference method that not only is simple 
and convenient to use, but also will, in fact, be used. First, 
there is the need for a systematic approach to the design 
and implementation of a location reference method. Often, 
reference signs have been installed without regard to who 
the users are or the techniques that would have to be 
employed to make use of the signs. It can be said that a 
number of location reference methods have evolved rather 
than been developed. 

A number of examples can be given to illustrate how a 
systems approach could result in greater correlation be-
tween the various motorists aid, safety, and records sys-
tems. One example is to correlate the placement of road-
side call boxes (Fig. 20) with the spacing of reference post 
or milepost signs. Numbers subsequently assigned to the 
call boxes would be in sequence or, at least, in keeping with 
the same numbering scheme being used to reference other 
locations along the highway. Another possibility would he 
to include in construction projects the installation of per-
manent markers that are coordinated with other roadside 
markers, thus forming the nucleus of a statewide market 
system. 

The second area of emphasis concerns an educational 
effort to acquaint potential users of location reference 
methods with the theory and operational aspects of the 
methods. Potential users include employees of user agen-
cies as well as the motoring public. This effort alone should 
increase the effectiveness of location reference methods. 

Table I gives the number of states where some agency 
in a state (e.g., state highway department, county highway 
agency, or city engineering department) actually uses one 
or more of the listed methods in a manner similar to the 
procedures discussed in Chapter Two. It is not possible to 
list the methods on a state-by-state basis because of the 
difficulty in ascribing the same name to methods used by 
the various states. Although the methods appear to be 
similar and may in fact be the same, different states call 
them by different names. Listing the methods in this man-
ner could be confusing. The methods are grouped accord-
ing to the activity area in which they are used. It is ob-
vious that the methods are not widely used outside of acci-
dent location and maintenance functions. 

Value to Public 

There is a strong feeling among the states that the driving 
public is an important user of highway location referenc-
ing. Charting progress and orientation are most often men-
tioned as the driver's principal uses. 

Figure 20. Call box with identification number. 

Experience in Arizona indicates that persons familiar 
with the mileposts do occasionally use them to report inci- 
dents or accidents, a decided advantage to law enforce-
ment personnel in dispatching the nearest available officers 
and other needed emergency equipment. 

In Wisconsin, it is held that the public is not served by 
reference signing such as mileposts: 

For any particular mile marker the beginning or ending 
terminus is not indicated on the sign and the shifting in a 
concurrency (overlapping routes) is only confusing. The 
traveling public is interested in the total length of his trip 
or how far it is to his destination at various times during 
the trip. Since each trip normally traverses segments of 
numerous routes, the milepoint marker is of less value 
than trying to sum the segmental mileages printed on a 
map. A long duration use of the milepoint method even-
tually will require the use of equations or re-milepointing 
the remainder of the route due to construction icloca-
tions. The chances of re-milepointing a route (with ap-
propriate field markers) is about as good as having the 
highway user compute the equations as he travels. (Re-
sponse to a question in FHWA survey of location refer-
ence methods). 

There is little doubt that milepost signing is of some 
value to the driving public, but just how important it really 
is has not been determined. 
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TABLE 1 

NUMBER OF STATES IN WHICH LOCATION REFERENCE METHODS ARE USED 
BY AREA OF USEa 

TRAFFIC OUT- 

CONTROL MAINTE- DOOR 

DEVICE NANCE SIGN ROW 

ACCIDENT 	INVEN- ACTIVI- UTILITY 	LOCA- DOCU- 

METHOD 	 LOCATION 	TORIES TIES PERMITS 	TION MENTS 

On state highway systems:" 
Sign-oriented: 

Reference post 	 7 
	

3 
Milepost 	 26 

	
14 

Document-oriented: 
I(maps,logs) 	 15 
II (intersections) 	 6 

On other roads and streets: 
Sign-oriented: 

Reference post 1 
Milepost 1 

Document-oriented: 
I (maps, logs) S 
II (intersections) 12 

Other: 
Coordinates 3 

Includes only those states where the method actually is used for location identification. Based on responses 
to a survey of location methods conducted by the Federal Highway Administration inDecember 1971. 

"Some states use more than one method. 

Low-Volume Roads 

Few states apply a location method other than the "land-
mark" or "intersection reference" method to low-volume 
rural roads. In almost all of the states doubt is expressed 
as to whether there is anything to gain from the installation 
of some type of reference signing on these roads. Two 
states that are planning to install reference signing on low-
volume rural roads are Colorado and Florida. 

A review of low-volume roads in five states that have 
readily available accident data revealed that 71 percent of 
the state-maintained mileage represented roads with an 
ADT of 750 or less, yet these roads contributed only 7 per-
cent of all accidents in the five states. Oglesby and Alten-
hofen reported in NCHRP Report 63 (6): 

When the annual toll in lives, injuries, and damage to 
property from motor-vehicle accidents in the United 
States is totaled, the resulting losses seem staggering. Yet 
when these are spread over almost 4,000,000 miles of 
roads and streets and 24 hours a day for 365 days, the 
probability of an accident occurring in a given mile of 
road within a given hour becomes extremely remote. And 
this probability becomes even smaller on the low-volume 
rural roads that are the concern of this study. 

For urban extensions of state highways in Oregon, Head 
(7) reported: 

Accident rates on low-volume roads do not have a strong 
relationship with any roadway feature (referring to pave-
ment width or effective lane width). 

It may be reasonable to conclude, therefore, that installa-
tion and maintenance of reference signing on low-volume 
roads is of questionable value. 

Most states do not gather or retain comprehensive data 
regarding low-volume roads. Even the basic data that are 
a part of the states' records for such roads are not often 
identified within specific locations. Rather, the lengths of 
segments having uniform characteristics are determined 
and retained, which is generally sufficient to meet the cur-
rent reporting requirements of Federal agencies and those 
of many states. Thus, precise location identifications of 
roadway features on low-volume roads have not been 
necessary. Further research is required to determine, in 
more detail, the categories of highways on which reference 
signing is warranted. 
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WASHINGTON 
STATE HIGHWAY COMMISSION 
DEPARTMENT OF HIGHWAYS 

FRANCHISE 
DISTRICT NO............ 	 FRANCHISE NO.. ............  .......... ............ 

The 	application of ............... 

for. a franchise to construct, operate and maintain........ &.b:ui.e. ... t.e.lephorie. ... e3b1e ........................ ....... ...............................  

................................................................................on a pqrtion of State Route No ........ 220.................... in 

County, Washington, having come regularly on for hearing 'on the ... Or/I...day of..i/Q.V 

19.7..71  before the Washington State Highway Commission, hereinafter referred to as the'"Coininission", 

under the provisions of Chapter 47.44 RCW as amended, and it appearing that notice 'of sad ,hearing 

as required by law has been duly given, and that it is for the public interest to grant said application., it is 

ORDERED that a franchise be granted to.... 

' ...........................................- ....................- ................. , hereinafter referred to as the "Holder", to coistruct, 

operate and maintain ........................................ 	 çLE
.... 	. .... 

on the following described portion of State Route No...............?20 , in ................ .... ........................ - ....................County, 

Washington, for a period of twenty-five (25) years from the 'date of entry of this order, subject to 

the terms and coiditwns stated upon the reverse side hereof and special provisions attached hereto 

Description as attached' on sheet 1, and by this reference made a part of,this franchise. 

Special provisions as attached on sheet lÀ. 

No'work shall be done under this franchise until the party or parties to whom it is granted shall 

have communicated with and received instructions from...............UtilitiesEng.me..............•  ............................ 

P.O. Box 52, Yakima, Washinton 98907 - - 	- 

Dated at Olympia, Washington, this ........................ ... ................. day of..............................................................., 19............ 

APROV D AS TO Foaz: . 	 : 	WASHINGTON STATE HIGHWAY COMMISSION 

..........z... 	 By ......... ....................................... . .................. ............. .. ................. ........................................... 
Assistant Attorney General 	 . 	 . Chairman 
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Beginning at a point with a buried telephone cable on the north side 
SR 220, Topenish' West .çHospital Road'to Ashue Road) at approximate M.P. 
0.91 located in the SE SE of Section 5, Township 10 North, Range 20 
East, 14.11., thence crossing said highway to the south side and extending 
in a westerly direction along the south right of way line to a point 
opposite approximate M.P. 2.09, thence crossing, said highway to the north 
side and extending in a westerly direction along .the north right of way: 
line to a point opposite approximate M.P. 2.64, thence crossing said high-
way to the south side and extending in a westerly direction along the south" 
right of way line to a point opposite approximate M.P.  7.32 located in the 
NE T  TM - of Section 8, Township 10 North, Range 19 East, W.M, in Yakima' 
County, Washington.  

Also including buried telephone cable crossings of the highway in conduIt 
listed as' follows:  

Buried telephone cable crossing at approximate M.P. 157... located in the 
SW -h-SW of Section 5 and in the' NW NW of Section 8, T. 10 N., R.20,, 

Buried.telephone cable crossing at approximate M.P. 2.1 Liocated in the 
SW 	SW4 	14 of Section 6 and in the NW - NW of Section 72  T.:10 N. J.R. 20 
E.W.M.  

Buried telephone cable crossing at approximate M.P.3.61ocated in the 
SW -- SW of Section 1 and in the NW NW - of Section 12, T. 10 N., 'B. '19 
E.W.M.  

Buried telephone cable crossing at approximate M.P. 4.68 located in the 
SW - SW of Section 2 and in the NW NW' of Sectiorll, T. 10' N.','R.',19 
E.W.M. 

Buried telephone cable crossing' at approximate P.,5.13 located in the 
SW 	SE,. of, Section 3 and in the NW NE of Sëion 10, T. 10 N., R,'19: 
E.W.M.  
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12> 	 STATE OF CALIFORNIA 

DEPARTMENT OF PUBLIC WORKS, DIVISIoN OF HIGHWAYS 

UTiLITIES ENCROACHMENT PERMIT 

To 	
14a175vi110 - 	, California 

Dated August 17  

Permittee 

L .  Subject first to the apphcable law, and second, to the terms and conditions Relating to Utility Encroachments 
issued by the State of California, Department of Public Works Division of Highways, which by this reference 
is made apart hereof permission is hereby given to inStall buried telephone cable along•• 
the north side of road03-Yol-814-3.23/11.25. 

Work shall be done as shown on Drawing No. 	 5 , 
 eub4ttsd 

with the application, except as modified below and on the following 
attachiient3. 

Permittee is authorized to place Cable within 3 feet of edge of 
paved shoulder in area where there are trees in the right of way. 

apecial attention is directed to the attached "Protection of Trees1  
requirements. 

In area where there are no trees in right of way, cable shall be 
placed as close to right of way line as possible. 

All-work shall be done in accordance with the attached "Underground 
Utilities & Sewers" requirements and as follows: 

All till slopes and drainage ditches shall be restored to as good 
or bettor than existing. 

When work is not in progress, all equipment shall be resioved 
outside the shoulder area. 

All, work shall be conducted and coitpleted to the satisfaction of 
Superintendent N1. a. Rigby, roterrod to in this perzit as the Division 

(Continued on Page 2) 
in accordance with your Plan No-----------------------------------------attached. 	 S 

This Permit has been issued by the Division of Highwas pursunto: 	 S  
Complete 	(9. 	Application of --------- - ---- ----_U ----- 	]9t2 	

S Proper 	( 	) 	Utility Notice No --------------------- of------------------------------__..., 19....... 
Line 	( 	) 	Agreement No ......... - ---------- of ------------------------------------- ..................--------, i9....... 
This Permit applies only to the work specifically authorized above. 	 S 	 S  
Inspection required by Division—Full ( ) 	Partial  ( ) 	S 	 S  

']l gIJLsh  be void unless the,,ork hereinabove provided for shall have been completed before 
-------------------_., 19.J±unless time extension granted by separate Rider. 	 5 S 

DISTRIBUTION: 	
S 	

S 	
S 	 DEPARTMENT OF PuBuc Woixs 	S  

2 White to Permittee 	
S 	 Division of Highways 	

S 

White to Mtce. Superintendent 	S 	
S 	 S 	

S S 

1 Pink to Headquarters—Mtoó.  
Blue to Dist. Utility Engineer 	

S S 

	 - --------  ---- ------------• 
Ditkt 

 Yellowto file  

lCreento.........._._. -. 	 ____ 	 By  

	

Inapector 	 Phone 	 Diftct - 	 S .: 	 Ea5Mosv- 

(Copies of the incorporated Term8 and Conditions may be obtained upon request) 
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VSHINGTON srAi 1lclw/w Co\iSSK,N 
District No 

Fee u: 
 

Highway Mci nktrtkn Bki. O!ympa, th. M3U4 	Itweit.oy Fo . 

Approved 	 . 

Al 1Ei lUP OUTD0OF ShN PERM 	s 	 Date .......................................... 

APPLICAi'iONOUi DOOR ADVERTS NG. SIGN PEFM II 

no NOT USE THIS S i:)ACE 
fpictoPat 	..........................................................................1 	........................ 

Application MaJe for: 	 Existing Si'i [] 
New Sign to Be Erted LI 

Type or Print H:me and Mailing Address of Erec10 
or Main cier of Sign in S;.tcc Belov 

NAME......................................................... 

L 
AIfltCO 
S.i 

CITY & STATE ............................ 

Location of Sign: 
State Hinha',' N. S.R.....\. 	........... Distance from Highway 

Right of Way Line .....................Ft. 

Dirction From Hhway. 	1T Distance from Activity 
Sign Visible 	 . Being Advertized ...................Miles 

Sign Des rption: 
SIZE .............L.. 	Ft. x .J .......... Ft. Total Area Sq. Ft 

Daaa Ahc.ttan  
Received 0iyrnpa: ....................................... 
lUirril l and Lahal 
Nunther.............................................. 

FOR OLYMPiA USE ONI V 

Reiewal Year ............ $ 	.. . • Pd. 

Renewal Year ............ 	..._--.._. Pd. 

Renewal Year ............ $ 	...... 	Pd. 

Computer Update Coding 
Sheet Completed ........................................... 
Inventory N ................................................ 
Control Section ..... L. ................................... 
C.S.M.P. ................ .............. ............................... 
S.R.M.P 
This Sign (wiI) (sviliôt) Recorne Non 
conforn,fnj May 10. 1974 

	

.. ?~. 	--- 	
' \ ' 	'Miles and Di;ection From Nearest Corp. Limits 	...... :: ............ 	 15 

SHAPE: Rectangular LI 	Square LI 	Octaqonal LI 	Round 0 
(5 

Copy of Sign Message: .............. 

Name and Address  

Authorization of Owner or Occupant of land on which sign is erected or maintained upon: CD 

NameS ................................................................................................................................................................................................. 

Address............................... ........................................... ......... City & State ......................................................................... 

1, the undersigned, have consented to the erection 	and maintenance of an outdoor advertising sign on property which 	(1 lease). 
in conformance with Washington Outdoor Advertising Control Sign Law (Chapter 62, Laws of 1971) and The Highway Commission rules 
and regulations for omstdoor advertising control along interstate, primary and scenic routes. 

Fee: $10.00 Per Sign Face 

Make chocks or remittance payable to: Department of Highways 

Signalure cii Highway Department employee validates this permit and 
acknowledge.s receipt of fee paid. 

Lmt"V FORM 24OtC 
IJ 	REVIStLOt%/7 

Signature............. ..... ...'.... .......................... .......................... 
Owner, or Occupait 

A copy of lease accepted in lieu of signature 

By ...... ..... .................................................... 

For VV3shinã3n £ta: Hwa' Commission 
L)opaiuri€nt of Hiql1ways 



AUXILIARY ROAD 

(COLUMN #21) 

0 LOOP 
1 RAMP 

2 FRONTAGE ROAD 

3 CROSSROAD 

4 CROSSROAD-LOOP 

5 CROSSROAD-RAMP 

CONNECTION MOVEMENT 

(COLUMN #22) 

0 RIGHT 

1 LEFT 

2 RIGHT/RIGHT 

3 LEFT/LEFT 

4 RIGHT/LEFT 

5 LEFT/RIGHT 

ARIZONA HIGHWAY DEPARTMENT 

SIGN RECORDS DATE  
CARD CODE 301 	 GUIDE SERVICE INFORMATIONAL OR SPECIAL SIGN MESSAGE 

ROUTE TYPE 

(COLUMN 5) 
I INTERSTATE ROUTE 

U U.S. ROUTE 

S STATE ROUTE 

ROUTE NUMBER PREFIX 

(COLUMN #6) 
A ALTERNATE ROUTE 

B BUSINESS ROUTE 

T TRUCK ROUTE 

S SPUR 

L LOOP 
X TEMPORARY ROUTE 

ROADWAY REFERENCE 

(COLUMN #11) 

N NORTH 

E EAST 

S SOUTH 

W WEST 

DIRECTION 

(COLUMN #20) 
N NORTH 

E EAS1 

S SOUTH 

W WEST 

SIDE OF ROADWAY SIGN TYPE 

(COLUMN #23) (COLUMN #26) 

R RIGHT W = W-SERIES 

L LEFT R = R-S ER) ES 

0 OVERHEAD GG-SER(ES 

M = M-SER(ES 
ROUTE DIRECTION OF SIGN E = E-SERIES 

(COLUMN #251 D = D-SERIES 

N NORTH S 	SPECIAL 

E EAST HH-SERIES 

S SOUTH I 	= I-SERIES 

W WEST C = C-SERIES 

t.J 
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Published reports of the 

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM 

are available from: 

Highway Research Board 
National Academy of Sciences 

2101 Constitution Avenue 
Washington, D.C. 20418 

Rep. 
No. Title 

-* A Critical Review of Literature Treating Methods of 
Identifying Aggregates Subject to Destructive Volume 
Change When Frozen in Concrete and a Proposed 
Program of Research—Intermediate Report (Proj. 
4-3(2)), 	81p., 	$1.80 

1 Evaluation of Methods of Replacement of Deterio- 
rated Concrete in Structures (Proj. 6-8), 	56 p., 
$2.80 

	

2 	An Introduction to Guidelines for Satellite Studies of 
Pavement Performance (Proj. 1-1), 	19 p., 	$1.80 

2A Guidelines for Satellite Studies of Pavement Per- 
formance, 	85 p.+9 figs., 26 tables, 4 app., 	$3.00 

3 Improved Criteria for Traffic Signals at Individual 
Intersections—Interim Report (Proj. 3-5), 	36 p., 
$1.60 

4 Non-Chemical Methods of Snow and Ice Control on 
Highway Structures (Proj. 62), 	74 p., 	$3.20 

5 Effects of Different Methods of Stockpiling Aggre-
gates—Interim Report (Proj. 10-3), 48 p., $2.00 

6 Means of Locating and Communicating with Dis-
abled Vehicles—Interim Report (Proj. 3-4), 56 p. 
$3.20 

7 Comparison of Different Methods of Measuring 
Pavement Condition—Interim Report (Proj. 1-2), 
29 p., 	$1.80 

8 Synthetic Aggregates for Highway Construction 
(Proj. 4-4), 	13 p., 	$1.00 

9 Traffic Surveillance and Means of Communicating 
with Drivers—Interim Report (Proj. 3-2), 	28 p., 
$1.60 

	

10 	Theoretical Analysis of Structural Behavior of Road 
Test Flexible Pavements (Proj. 1-4), 31 p., $2.80 

11 Effect of Control Devices on Traffic Operations— 
Interim Report (Proj. 3-6), 	107 p., 	$5.80 

12 Identification of Aggregates Causing Poor Concrete 
Performance When Frozen—Interim Report (Proj. 
4-3(1)), 	41 p., 	$3.00 

	

13 	Running Cost of Motor Vehicles as Affected by High- 
way Design—Interim Report (Proj. 2-5), 	43 p., 
$2.80 

14 Density and Moisture Content Measurements by 
Nuclear Methods—Interim Report (Proj. 10-5), 
32 p., 	$3.00 

15 Identification of Concrete Aggregates Exhibiting 
Frost Susceptibility—Interim Report (Proj. 4-3(2)), 
66 p., 	$4.00 

	

16 	Protective Coatings to Prevent Deterioration of Con- 
crete by Deicing Chemicals (Proj. 6-3), 	21 p., 
$1.60 

	

17 	Development of Guidelines for Practical and Realis- 
tic Construction Specifications (Proj. 10-1), 	109 p., 
$6.00 

	

18 	Community Consequences of Highway Improvement 
(Proj. 2-2), 	37 p., 	$2.80 

	

19 	Economical and Effective Deicing Agents for Use on 
Highway Structures (Proj. 6-1), 	19 p., 	$1.20 

* Highway Research Board Special Report 80. 

Rep. 
No. Title 

20 Economic Study of Roadway Lighting (Proj. 5-4), 
77 p., 	$3.20 

21 Detecting Variations in Load-Carrying Capacity of 
Flexible Pavements (Proj. 1-5), 	30 p., 	$1.40 

22 Factors Influencing Flexible Pavement Performance 
(Proj. 1-3(2)), 	69 p., 	$2.60 

23 Methods for Reducing Corrosion of Reinforcing 
Steel (Proj. 6-4), 	22 p., 	$1.40 

24 Urban Travel Patterns for Airports, Shopping Cen- 
ters, and Industrial Plants (Proj. 7-1), 	116 p., 
$5.20 

25 Potential Uses of Sonic and Ultrasonic Devices in 
Highway Construction (Proj. 10-7), 48 p., $2.00 

26 	Development of Uniform Procedures for Establishing 
Construction Equipment Rental Rates (Proj. 13-1), 
33 p., 	$1.60 

27 	Physical Factors Influencing Resistance of Concrete 
to Deicing Agents (Proj. 6-5), 	41 p., 	$2.00 

28 	Surveillance Methods and Ways and Means of Com- 
municating with Drivers (Proj. 3-2), 66 p., $2.60 

29 Digital-Computer-Controlled Traffic Signal System 
for a Small City (Proj. 3-2), 	82 p., 	$4.00 

30 Extension of AASHO Road Test Performance Con- 
cepts (Proj. 1-4(2)), 	33 p., 	$1.60 

31 A Review of Transportation Aspects of Land-Use 
Control (Proj. 8-5), 	41 p., 	$2.00 

32 Improved Criteria for Traffic Signals at Individual 
Intersections (Proj. 3-5), 	134.p., 	$5.00 

33 Values of Time Savings of Commercial Vehicles 
(Proj. 2-4), 	74p., 	$3.60 

34 Evaluation of Construction Control Procedures— 
Interim Report (Proj. 10-2), 	liT p., 	$5.00 

35 Prediction of Flexible Pavement Deflections from 
Laboratory Repeated-Load Tests (Proj. 1-3(3)), 
117 p., 	$5.00 

36 Highway Guardrails—A Review of Current Practice 
(Proj. 15-1), 	33 p., 	$1.60 

37 Tentative Skid-Resistance Requirements for Main 
Rural Highways (Proj. 1-7), 	80 p., 	$3.60 

38 	Evaluation of Pavement Joint and Crack Sealing Ma- 
terials and Practices (Proj. 9-3), 	40 p., 	$2.00 

39 Factors Involved in the Design of Asphaltic Pave- 
ment Surfaces (Proj. 1-8), 	112 p., 	$5.00 

40 Means of Locating Disabled or Stopped Vehicles 
(Proj. 3-4(1)), 	40 p., 	$2.00 

41 Effect of Control Devices on Traffic Operations 
(Proj. 3-6), 	83 p., 	$3.60 

42 Interstate Highway Maintenance Requirements and 
Unit Maintenance Expenditure Index (Proj. 14-1), 
144 p., 	$5.60 

43 Density and Moisture Content Measurements by 
Nuclear Methods (Proj. 10-5), 	38 p., 	$2.00 

44 Traffic Attraction of Rural Outdoor Recreational 
Areas (Proj. 7-2), 	28 p., 	$1.40 

45 Development of Improved Pavement Marking Ma- 
terials—Laboratory Phase (Proj. 5-5), 	24 p., 
$1.40 

46 Effects of Different Methods of Stockpiling and 
Handling Aggregates (Proj. 10-3), 	102 p., 
$4.60 

47 Accident Rates as Related to Design Elements of 
Rural Highways (Proj. 2-3), 	173 p., 	$6.40 

48 Factors and Trends in Trip Lengths (Proj. 7-4), 
70 p., 	$3.20 

49 National Survey of Transportation Attitudes and 
Behavior—Phase I Summary Report (Proj. 20-4), 
71 p., 	$3.20 



Rep. Rep. 
No. Title No. Title 
50 Factors Influencing Safety at Highway-Rail Grade 76 Detecting Seasonal Changes in Load-Carrying Ca- 

Crossings (Proj. 3-8), 	113 p., 	$5.20 pabilities 	of 	Flexible 	Pavements 	(Proj. 	1-5(2)), 
51 Sensing and Communication Between Vehicles (Proj. 37 p., 	$2.00 

3-3), 	105 p., 	$5.00 77 Development of Design Criteria for Safer Luminaire 
52 Measurement of Pavement Thickness by Rapid and Supports (Proj. 15-6), 	82 p., 	$3.80 

Nondestructive 	Methods 	(Proj. 	10-6), 	82 	p., 78 Highway 	Noise—Measurement, 	Simulation, 	and 
$3.80 Mixed Reactions 	(Proj. 	3-7), 	78 	p., 	$3.20 

53 Multiple Use of Lands Within Highway Rights-of- 79 Development of Improved Methods for Reduction of 
Way (Proj. 7-6), 	68 p., 	$3.20 Traffic Accidents (Proj. 17-1), 	163 p., 	$6.40 

54 Location, Selection, and Maintenance of Highway 80 Oversize-Overweight Permit Operation on State High- 
Guardrails 	and Median Barriers 	(Proj. 	15-1(2)), ways (Proj. 2-10), 	120 p., 	$5.20 
63 p., 	$2.60 81 Moving Behavior and Residential Choice—A Na- 

55 Research Needs in Highway Transportation (Proj. tional Survey (Proj. 8-6), 	129 p., 	$5.60 
20-2), 	66 p., 	$2.80 82 National 	Survey of Transportation 	Attitudes 	and 

56 Scenic Easements—Legal, Administrative, and Valua- Behavior—Phase II Analysis Report (Proj. 20-4), 
tion Problems and Procedures (Proj. 11-3), 	174 p., 89 p., 	$4.00 
$6.40 83 Distribution of Wheel Loads on Highway Bridges 

57 Factors Influencing Modal Trip Assignment (Proj. (Proj. 	12-2), 	56 p., 	$2.80 
8-2), 	78 p., 	$3.20 84 Analysis and Projection of Research on Traffic 

58 Comparative Analysis of Traffic Assignment Tech- Surveillance, 	Communication, 	and 	Control 	(Proj. 
niques with Actual Highway Use (Proj. 7-5), 	85 p., 3-9), 	48 p., 	$2.40 
$3.60 85 Development 	of 	Formed-in-Place 	Wet 	Reflective 

59 Standard Measurements for Satellite Road Test Pro- Markers (Proj. 5-5), 	28 p., 	$1.80 
gram (Proj. 1-6), 	78 p., 	$3.20 86 Tentative Service Requirements for Bridge Rail Sys- 

60 Effects of Illumination on Operating Characteristics tems (Proj. 12-8), 	62 p., 	$3.20 
of Freeways (Proj. 5-2) 	148 p., 	$6.00 87 Rules of Discovery and Disclosure in Highway Con- 

61 Evaluation of Studded Tires—Performance Data and demnation Proceedings 	(Proj. 	11-1(5)), 	28 p., 
Pavement Wear Measurement (Proj. 1-9), 	66 p., $2.00 
$3.00 88 Recognition of Benefits to Remainder Property in 

62 Urban Travel Patterns for Hospitals, Universities, Highway Valuation Cases (Proj. 11-1(2)), 	24 p., 
Office Buildings, and Capitols (Proj. 7-1), 	144 p., $2.00 
$5.60 89 Factors, Trends, and 	Guidelines Related to Trip 

63 Economics of Design Standards for Low-Volume Length (Proj. 7-4), 	59 p., 	$3.20 
Rural Roads (Proj. 2-6), 	93 p., 	$4.00 90 Protection of Steel in Prestressed Concrete Bridges 

64 Motorists' Needs and Services on Interstate Highways (Proj. 12-5), 	86 p., 	$4.00 
(Proj. 7-7), 	88 p., 	$3.60 91 Effects of Deicing Salts on Water Quality and Biota 

65 One-Cycle Slow-Freeze Test for Evaluating Aggre- —Literature Review and Recommended Research 
gate Performance in Frozen Concrete (Proj. 4-3(1)), (Proj. 	16-1), 	70 p., 	$3.20 
21p., 	$1.40 92 Valuation and Condemnation of Special Purpose 

66 Identification of Frost-Susceptible Particles in Con- Properties 	(Proj. 	11-1(6)), 	47 	p., 	$2.60 
crete Aggregates (Proj. 4-3(2)), 	62 p., 	$2.80 93 Guidelines for Medial and Marginal Access Control 

67 Relation of Asphalt Rheological Properties to Pave- on 	Major 	Roadways 	(Proj. 	3-13), 	147 	p., 
ment Durability (Proj. 9-1), 	45 p., 	$2.20 $6.20 

68 Application of Vehicle Operating Characteristics to 94 Valuation and Condemnation Problems Involving 
Geometric Design and Traffic Operations (Proj. 3 Trade Fixtures (Proj. 11-1(9)), 	22 p., 	$1.80 
10), 	38 p., 	$2.00 95 Highway Fog (Proj. 5-6), 	48 p., 	$2.40 

69 Evaluation of Construction Control Procedures— 96 Strategies for the Evaluation of Alternative Trans- 
Aggregate Gradation Variations and Effects (Proj. portation 	Plans 	(Proj. 	8-4), 	111 	p., 	$5.40 
10-2A), 	58 p., 	$2.80 97 Analysis of Structural Behavior of AASHO Road 

70 Social 	and 	Economic 	Factors Affecting Intercity Test Rigid Pavements (Proj. 	1-4(1)A), 	35 p., 
Travel (Proj. 8-1), 	68 p., 	$3.00 $2.60 

71 Analytical Study of Weighing Methods for Highway 98 Tests for Evaluating Degradation of Base Course 
Vehicles in Motion (Proj. 7-3), 	63 p., 	$2.80 Aggregates (Proj. 4-2), 	98 p. 	$5.00 

72 Theory and Practice in Inverse Condemnation for 99 Visual Requirements in Night Driving (Proj. 5-3), 
Five Representative States (Proj. 	11-2), 	44 p., 38 p., 	$2.60 
$2.20 100 Research Needs Relating to Performance of Aggre- 

73 Improved Criteria 	for Traffic Signal Systems on gates in Highway Construction (Proj. 4-8), 	68 p., 
Urban Arterials (Proj. 3-5/1), 	55 p., 	$2.80 $3.40 

74 Protective 	Coatings for Highway Structural 	Steel 101 Effect of Stress on Freeze-Thaw Durability of Con- 
(Proj. 4-6), 	64 p., 	$2.80 crete Bridge Decks (Proj. 6-9), 	70 p., 	$3.60 

74A Protective Coatings for Highway Structural Steel— 102 Effect of Weldments on the Fatigue Strength of Steel 
Literature Survey (Proj. 4-6), 	275 p., 	$8.00 Beams (Proj. 12-7), 	114 p., 	$5.40 

74B Protective Coatings for Highway Structural Steel— 103 Rapid Test Methods for Field Control of Highway 
Current Highway Practices (Proj. 4-6), 	102 p., Construction (Proj. 10-4), 	89 p., 	$5.00 
$4.00 104 Rules of Compensability and Valuation Evidence 

75 Effect 	of 	Highway 	Landscape 	Development 	on for 	Highway 	Land 	Acquisition 	(Proj. 	11-I), 
Nearby Property 	(Proj. 2-9), 	82 p., 	$3.60 77 p., 	$4.40 



Rep. 
No. Title 

105 Dynamic Pavement Loads of Heavy Highway Vehi- 
cles (Proj. 15-5), 	94 p., 	$5.00 

106 Revibration of Retarded Concrete for Continuous 
Bridge Decks (Proj. 18-1), 	67 p., 	$3.40 

107 New Approaches to Compensation for Residential 
Takings (Proj. 11-1(10)), 	27 p., 	$2.40 

108 Tentative Design Procedure for Riprap-Lined Chan- 
nels (Proj. 15-2), 	75 p., 	$4.00 

109 Elastomeric Bearing Research (Proj. 12-9), 	53 p., 
$3.00 

110 Optimizing Street Operations Through Traffic Regu- 
lations and Control (Proj. 3-11), 	100 p., 	$4.40 

111 Running Costs of Motor Vehicles as Affected by 
Road Design and Traffic (Proj. 2-5A and 2-7), 
97 p., 	$5.20 

112 Junkyard Valuation—Salvage Industry Appraisal 
Principles Applicable to Highway Beautification 
(Proj. 11-3(2)), 	41 p., 	$2.60 

113 Optimizing Flow on Existing Street Networks (Proj. 
3-14), 	414p., 	$15.60 

114 Effects of Proposed Highway Improvements on Prop- 
erty Values (Proj. 11-1(1)), 	42 p., 	$2.60 

115 Guardrail Performance and Design (Proj. 15-1(2)), 
70 p., 	$3.60 

116 Structural Analysis and Design of Pipe Culverts 
(Proj. 15-3), 	155 p., $6.40 

117 Highway Noise—A Design Guide for Highway En- 
gineers (Proj. 3-7), 	79 p., 	$4.60 

118 Location, Selection, and Maintenance of Highway 
Traffic Barriers (Proj. 15-1(2)), 	96 p., 	$5.20 

119 Control of Highway Advertising Signs—Some Legal 
Problems (Proj. 11-3(1)), 	72 p., 	$3.60 

120 Data Requirements for Metropolitan Transportation 
Planning (Proj. 8-7), 	90 p., 	$4.80 

121 	Protection of Highway Utility (Proj. 8-5), 	115 p., 
$5.60 

122 Summary and Evaluation of Economic Consequences 
of Highway Improvements (Proj. 2-11), 	324 p., 
$13.60 

123 Development of Information Requirements and 
Transmission Techniques for Highway Users (Proj. 
3-12), 	239 p., 	$9.60 

124 Improved Criteria for Traffic Signal Systems in 
Urban Networks (Proj. 3-5), 	86 p., 	$4.80 

125 Optimization of Density and Moisture Content Mea-
surements by Nuclear Methods (Proj. 10-5A), 
86 p., 	$4.40 

126 Divergencies in Right-of-Way Valuation (Proj. 11- 
4), 	57 p., 	$3.00 

127 Snow Removal and Ice Control Techniques at Inter- 
changes (Proj. 6-10), 	90 p., 	$5.20 

128 Evaluation of AASHO Interim Guides for Design 
of Pavement Structures (Proj. 1-11), 	111 p., 
$5.60 

129 Guardrail Crash Test Evaluation—New Concepts 
and End Designs (Proj. 15-1(2)), 	89 p., 
$4.80 

130 Roadway Delineation Systems (Proj. 5-7), 349 p., 
$14.00 

131 Performance Budgeting System for Highway Main- 
tenance Management (Proj. 19-2(4)), 	213 p., 
$8.40 

132 Relationships Between Physiographic Units and 
Highway Design Factors (Proj. 1-3(1)), 	161 p., 
$7.20 

Rep. 
No. Title 

133 Procedures for Estimating Highway User Costs, Air 
Pollution, and Noise Effects (Proj. 7-8), 	127 p., 
$5.60 

134 Damages Due to Drainage, Runoff, Blasting, and 
Slides (Proj. 11-1(8)), 	23 p., 	$2.80 

135 Promising Replacements for Conventional Aggregates 
for Highway Use (Proj. 4-10), 	53 p., 	$3.60 

136 Estimating Peak Runoff Rates from Ungaged Small 
Rural Watersheds (Proj. 15-4), 	85 p., 	$4.60 

137 Roadside Development—Evaluation of Research 
(Proj. 16-2), 	78 p., 	$4.20 

138 Instrumentation for Measurement of Moisture—
Literature Review and Recommended Research 
(Proj.21-1), 	60p., 	$4.00 

139 Flexible Pavement Design and Management—Sys- 
tems Formulation (Proj. 1-10), 	64 p., 	$4.40 

140 Flexible Pavement Design and Management—Ma- 
terials Characterization (Proj. 1-10), 	118 p., 
$5.60 

141 Changes in Legal Vehicle Weights and Dimensions—
Some Economic Effects on Highways (Proj. 19-3), 
184 p., 	$8.40 

	

142 Valuation of Air Space (Proj. 11-5), 	48 p., 
$4.00 

143 Bus Use of Highways—State of the Art (Proj. 8-10), 
406 p., 	$16.00 

144 Highway Noise—A Field Evaluation of Traffic Noise 
Reduction Measures (Proj. 3-7), 	80 p., 	$4.40 

145 Improving Traffic Operations and Safety at Exit Gore 
Areas (Proj. 3-17) 	120 p., 	$6.00 

146 Alternative Multimodal Passenger Transportation 
Systems—Comparative Economic Analysis (Proj. 
8-9), 	68 p., 	$4.00 



Synthesis of Highway Practice 

No. litle 
1 	Traffic Control for Freeway Maintenance (Proj. 20-5, 

Topic 1), 	47 p., 	$2.20 
2 Bridge Approach Design and Construction Practices 

(Proj. 20-5, Topic 2), 	30 p., 	$2.00 
3 Traffic-Safe and Hydraulically Efficient Drainage 

Practice (Proj. 20-5, Topic 4), 	38 p., 	$2.20 
4 	Concrete Bridge Deck Durability (Proj. 20-5, Topic 

3), 	28 p., 	$2.20 
5 Scour at Bridge Waterways (Proj. 20-5, Topic 5), 

37 p., 	$2.40 
6 Principles of Project Scheduling and Monitoring 

(Proj. 20-5, Topic 6), 	43 p., 	$2.40 
7 Motorist Aid Systems (Proj. 20-5, Topic 3-01), 

28 p., 	$2.40 
$ 	Construction of Embankments -(Proj. 20-5, Topic 9), 

38 p., 	$2.40 
,9 Pavement Rehabilitation-Materials and Techniques 

(Proj. 20-5, Topic 8), 	41 p., 	$2.80 
10 Recruiting, Training, and Retaining Maintenance and 

Equipment Personnel (Proj. 20-5, Topic 10), 35 p., 
$2.80 

11 Development of Management Capability (Proj. 20-5, 
Topic 12), 	50p., 	$3.20 

12 Telecommunications Systems for Highway Admin-
istration and Operations (Proj. 20-5, Topic 3-03), 
29 p., 	$2.80 

13 'Radio Spectrum Frequency Management (Proj. 20-5, 
Topic 3-03), 	32 p., 	$2.80 

14 Skid Resistance (Proj. 20-5, Topic 7), 	66 p., 
$4.00 

15 Statewide Transportation Planning-Needs and Re- 
qüirements (Proj. 20-5, Topic 3-02), 	41 p., 
$3.60 	 - 

16 Continuously Reinforced Concrete Pavement (Proj. 
20-5, Topic 3-08), 	23 p., 	$2.80 

17 Pavement Traffic Marking-Materials and Applica-
tion Affecting Serviceability (Proj. 20-5, Topic 3- 
05), 	44p., 	$3.60 

18 Erosion Control on Highway Construction (Proj. 
20-5, Topic 4-01), 	52 p., 	$4.00 

19 Design, Construction, and Maintenance of PCC 
Pavement Joints (Proj. 20-5, Topic 3-04), 	40 p., 
$3.60 

20 Rest Areas (Proj. 20-5, Topic 4-04), 	38 p., 
$3.60 

21 Highway Location Reference Methods (Proj. 20-5, 
Topic 4-06), 	30 p., 	$3.20 



T H E NATIONAL  ACADEMY OF SCIENCES is a private, honorary organiza-
tion of more than 700 scientists and engineers elected on the basis of outstanding 

contributions to knowledge. Established by a Congressional Act of Incorporation 
signed by President Abraham Lincoln on March 3, 1863, and supported by private 
and public funds, the Academy works to further science and its use for the general 
welfare by bringing together the most qualified individuals to deal with scientific and 
technological problems of broad significance. 

Under the terms of its Congressional charter, the Academy is also called upon 
to act as an official—yet independent—adviser to the Federal Government in any 

matter of science and technology. This provision accounts for the close ties that 
have always existed between the Academy and the Government, although the Academy 
is not a governmental agency and its activities are not limited to those on behalf of 
the Government. 

THE NATIONAL ACADEMY OF ENGINEERING was established on December 
5, 1964. On that date the Council of the National Academy of Sciences, under the 
authority of its Act of Incorporation, adopted Articles of Organization bringing 
the National Academy of Engineering into being, independent and autonomous 
in its organization and the election of its members, and closely coordinated with 
the National Academy of Sciences in its advisory activities. The two Academies 
join in the furtherance of science and engineering and share the responsibility of 
advising the Federal Government, upon request, on any subject of science or 
technology. 

THE NATIONAL RESEARCH COUNCIL was organized as an agency of the 
National Academy of Sciences in 1916, at the request of President Wilson, to 
enable the broad community of U. S. scientists and engineers to associate their 
efforts with the limited membership of the Academy in service to science and the 
nation. Its members, who receive their appointments from the President of the 
National Academy of Sciences, are drawn from academic, industrial and government 
organizations throughout the country. The National Research Council serves both 
Academies in the discharge of their responsibilities. 

Supported by private and public contributions, grants, and contracts, and volun-
tary contributions of time and effort by several thousand of the nation's leading 
scientists and engineers, the Academies and their Research Council thus work to 
serve the national interest, to foster the sound development of science and engineering, 
and to promote their effective application for the benefit of society. 

THE DIVISION OF ENGINEERING is one of the eight major Divisions into 
which the National Research Council is organized for the conduct of its work. 
Its membership includes representatives of the nation's leading technical societies as 
well as a number of members-at-large. Its Chairman is appointed by the Council 
of the Academy of Sciences upon nomination by the Council of the Academy of 
Engineering. 

THE HIGHWAY RESEARCH BOARD, organized November 11, 1920, as an 
agency of the Division of Engineering, is a cooperative organization of the high-
way technologists of America operating under the auspices of the National Research 
Council and with the support of the several highway departments, the Federal Highway 
Administration, and many other organizations interested in the development of trans-
portation. The purpose of the Board is to advance knowledge concerning the nature 
and performance of transportation systems, through the stimulation of research and 
dissemination of information derived therefrom. 
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