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FOREWORD T - E

This manual describes countermeasures for reducing highway sign vandalism
and the costs associated with the repair and replacement of vandalized
. signs. Guidelines are also presented for planning, implementing, and
"evaluating antivandalism programs. The manual is intended for use by
. State and local personnel involved in sigm system maintenance and others
~ with an interest in reducing sign vandalism.

The following persons- made significant contributions to this project:
Ronald Pfefer and Roy Lucke of the Traffic Institute, Northwestern Univer-
sity (consultants on law enforcement issues), Edward Kearney (consultant
on legal issues}, David Syrowik {Patent Attorney) Tom Nettleton of the
U.S. Forest Service and Dan Magda (art1st)

Distribution of this Imp]ementat1on Package is being made to each Federal
Highway Administration Region and Division office. Additional copies may
be obtained from the Offices of Research, Development & Technology,
HRD-11, McLean, V1rg1n1a. 22101 2296

R | Rober%.] Betsold

Director, Office of Implementation
Federal H1ghway Administration

NOTICE

Th1s document is d1ssem1nated under the sponsorsh1p of the Department of
Transportation in the interest of information exchange. The United States
Government assumes no I1ah111ty for its contents or use thereof.

The contents of this report reflect the views of the contractor who is
responsible for the accuracy of the data presented herein. The contents

“do not necessar11y—ref1ect the off1cfa1 po11cy of the Department of Trans-
portation. ‘ ‘ _

This report does.not const1tute a standard, specification, or regulation.

The United States Govermment does. not endorse products or manufacturers.

Trade or manufacturers' names appear herein only because they are con-
sidered essential to the obJective of this document.
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INTRODUCTION

Sign vandalism in the United States costs taxpayers millions of dol-
lars each year, and has been reported as a contributing cause in a number
of serious traffic accidents, Sign vandalism occurs when highway signs are
purposely altered, damaged, obscured, or stolen so that the intended pur-
pose to regulate, warn, and guide is no longer served. It has been esti-
mated that one of every ten signs is vandalized each year.tl]

Although traffic sign vandalism is perceived by many highway safety
and maintenance professionals to be a costly and dangerous problem, it is
difficult to define the full impact of vandalism 1n specific terms. It has
been shown that a missing or vandalized traffic sign deprives the motorist
of critical information that is needed for the driving task, thereby
creating accident potential. Numerous reports and néwspaper articles
describe traffic accidents involving serious injury or death as a result
of a missing or illegible sign. In addition to the accident itself,
vandalism-related accidents may expose the highway agency or municipality
to tort liability costs. From a sign maintenance cost perspective, na-
tional cost estimates of sign vandalism range from $50 million to $2
billion per year,[1,2] Surveys of State and local agencies indicate
that an average of 30 percent of all sign replacement and repair is due to
vandalism and that an.average of 30 percent of a typical sign maintenance

budget 1is needed for sign repair or replacement of vandalized signs.
[3,4]

Background

The highway system respresents a significant national investment that
warrants continuing upkeep and improvement., Highway statistics indicate
that over $10 billion are expended annually by Federal, State, and local
agencies on nearly 4 million miles of roadway in the United States. On a
national basis, approximately 30 percent of all highway-related expendi-
tures are for highway maintenance.[s]

U’receding page blank J



Sign system maintenance represents a sizable portion of highway main-
tenance éxpenditures. Sign system maintenance involves repair and replace-
ment of.signs and supports due to traffic accidents, vandalism, -adverse
environmental conditions or natural aging, and normal upkeep. A nationwide
survey conducted in the late 1970's indicates that nearly half of-all city
and cbunty agencies and 20 percent of all State agencies expend over 20

percent of their annual roadway maintenance budgets on sign maintenance.

(3]

A very large part of routine sign maintenance is necessitated by
vandalism., One report on the subject indicates that it is not uncommon
for an agency to spend over 30 percent of its.5ign maintenance bu&get on
vanda]ism.[3] Several States including Georgia, New Jersey, Virginia,
Penﬁsy]vania and Wisconsin report costs in excess of $1 million per year
on vanda1ized‘signs.[1’6]

In general, the sign vandalism problem has been characterized in
terms of one or more of the following perspectives:

» Increased material; labor, and equipment costs for the repair or
replacement of vandalized signs.

¢ Increased potential for death, personal injury, and property
damage.from traffic accidents that occur as a result of vandalism.

o Increased governmental liability for damages resulting from acci-
dents where vandalized signs are determined to be a contributing
factor in the accident, ‘

Excessive maintenance costs and the potentia1 for serious traffic
accidents has resulted in the development of a wide range of remedial
‘measures and programs. Most sign varidalism counterméasires fall into one
or more of the following categories: | T

Sign construction and installation techniques.
Sign repair and replacement.

Sign ownership identification,

Enforcement measures.

Legislative improvements.

Public information and education.

4



While objective information on the effectiveness of many countéermeas-
ures is scarce, a consensus of opinion by those who have initiated various
countermeasures suggests that the countermeasures have been successful in
reducing specific types of vandalism., It should be remembered that the
ultimate measures of success of antivandalism efforts is based on the
reduction of costs, losses, and liabilities. In order to. best accomplish
those goals, the most appropriate countermeasures must be identified and
implemented.

Purpose of the Manual

The purpose of this Manual is to:

o Describe the scope and magnitude of the sign vandalism problem and
the associated impacts on sign system maintenance and repair
costs, highway safety and governmental liability.

¢ Describe avai]able‘sign‘vanda1ism countermeasures and their effec-
tiveness.

® Guide state and local personnel to systematically plan, implement,
and evaluate a program to reduce sign vandalism within their re-
spective jurisdictions.

This manual is intended to guide state and local personnel in devel-
oping programs to reduce actual or potential losses resulting from the
destruction, mutilation, .and theft of traffic sign‘assembTies. The manual
stresses the use of a'systematic approach to identify specific sign van-
dalism problems, select and implement appropriate countermeasures, and
conduct evaluations of countermeasure effectiveness. The manual may be
used to develop a comprehensive programvof physica], maintenancé, enforce-
ment, legislative, and public information to alleviate an identified prob-
lem. The manual may also be used- by indiyidual: departments or agencies -
with more limited concerns of sign vandalism such as sign shops, po]jce
departments, or community groups. ' D |

Disclaimers

The information contained in this manual was assembled from journals
and publications, suppliers, manufacturers, public officials, and other



professionals in the highway safety and maintenance fields. In this
regard, the reader should recognize the following points when using the
manual to develop specific sign vandalism programs:

e Many products are mentioned by name 1in this manual, but the
appearance of a brand name should not be construed as an endorse-
ment nor as a recommendation for use. The use of any product or
technique should include adherencer to product instructions,
cautions, and common sense. The majority of the products have
been or are being used. It should also be recognized that products
other than those described in the manual may be commercially
available and should be considered for possible use.

¢ The descriptions of products and their effectiveness are, to the
best of our knowledge, accurate, and represent manufacturer claims
and user experiences., Information on the actual product use and
effectiveness have been reported when available. However, testing
each product was beyond the scope of the project.

e Many products are routinely modified, removed, or added to the
market in response to technological advancements and agency needs.

The reader is advised to check with local dealers for 1nformat1on
on recent product releases.

e Prices have not been provided in the manual due to substantial
cost variation between dealers, discounts, and product supply and

demand, The reader 1is advised to check with local dealers for
current prices. :
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SCOPE AND MAGNITUDE OF THE PROBLEM

Many highway agencies do not maintain sign inventories or other
record systems on sign vandalism. Therefore, the sign vandalism problem
has been summarized based on information from many sources and the reader
is cautioned that a portion of information is not founded upon "proven
facts" or "statistical evidence." Therefore, the numbers associated with
the magnitude and scope of the problem should be viewed within the context
of the information sources. In spite of the absence of a reliable data
base, the information presented in this chapter clearly indicates that
significant amounts of time and money are being expended to correct the
results of vandalism,

Problem Definition

The complex nature of sign vandalism makes problem definition ex-
tremely difficult. Sign vandalism may occur throughout the year, at any
time of day, and at any location. In addition, a sign vandal may be from
any economic strata, educational level, age group, or social status.
Despite the nature of the problem, the experiences of highway agencies
provide some useful insights into sign vandalism patterns, trends, and
influences.

Acts of sign vandalism have been classified as destruction, mutila-
tion, or theft. Each type of vandalism is described in this section with
respect to trends and patterns as this information is contained in the
lTiterature or reported by highway maintenance personnel,

Destruction

Destruction occurs when the sign assembly (sign and/or support) is
physically destroyed or damaged to the extent that it no longer serves the
intended purpose. Examples of sign destruction are listed below and shown
in figures 1, 2, and 3.

9 .
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Figure 1. Example of destruction
due to gunfire,

Figure 3. Example of destruction
due to thrown rocks.

190

Figure 2.

Examp1e of destruction
due to bending.



Gunshot by pistol, rifle, or shotgun.

Thrown missiles such as rocks, bott]es, and br1cks

Sign or support burning. . ,
Sign bending (especially narrow signs such as street name signs).
Deliberate sign and support knockdown. | o
Sign cutting with hacksaw or tinsnips.

Support twisting that results in improper sign qrientatibn to
traffic. '
¢ Support cutting.

Vandalism by gunfire is the most often reported type of destruction"
(See references 7,8,9,10,11,12) and thus rural areas,’ campgrounds, “and
hunting areas generally experiencé‘ the ‘highest rates -of vandalism by
destruction.[13’14] This is parti¢u1ar1y true in rural areas which
are near urbanized areas.(!314] Michigan, many 'counties with
both highly urbanized and rural areas report sign vandalism costs on their
road systems that exceed the expenditures on sign vandalism for the State
road system.[s] Destruction is less severe in urban areas and on
freeways than on rural, two-lane roads “because higher lighting levels and
traffic volumes generally do not create a conducive environment for van-
dalism by destruction and vandals are more likely to be seen by others.
[6,9,13] However, sign bending and twisting is“commdn in residential
areas. Nettleton observed that signs located at the ends .of - long tangents
and near pulloffs were especially susceptible to vandalism by destruct1on

(and theft) on Forest Service campgrounds. [15]

The predominance of destruction by gunfire is indicétive.of a’'time
pattern with the majority of destruction occurring durihg fa11 and winter
hunting seasons.[lo’ll’lz] High rates of destruction also occur dur-
ing Halloween and following sporting events (See references 8,10,11,12).

In terms of susceptibility of destruction for different sign types,
Wisconsin has observed that metal signs attract more gunfire tﬁan signs
made of other materials.[91. The Forest Service reports that prohibi-
tive, restrictive, and destination guide signs exper1ence higher rates of
damage by gunshot as compared to regulatory and’ warn1ng signs. [14]
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In addition, it has been observed that wooden supports provide a good
source of firewood in many rural areas, and are more susceptible to des-
truction than metal posts near camping éreas.[14]

Mutilation

Sign mutilation occurs when the sign installation is altered or
defaced in a manner that renders the sign illegible or reduces nighttime
reflectivity. Spray painting is reported to be the predominant type of

muti]ation.[lgj Examples. of sign mutilation are Tlisted below and
shown in figures 4 through 7.

e Spray painting.

¢ Brush painting.

¢ Application of unauthorized stickers or decals.

¢ Contamination by caustic substances such as eggs, tomatoes, and
pumpkins,

e Alteration of the sign legend by crayon, lipstick, or ink markers.

e Graffiti.

e Reorientation of sign {upside down or sideways).

e Scratching the sign surface.

e Peeling or removing reflective sheeting.

Sign mutilation is more common in urban areas, particularly in resi-
dential areas, near schools, colleges, and areas of high pedestrian acti-
VitY-[B’ll’lﬁj Time patterns for mutilation show higher than average
vandalism during holiday periods ({(especially Halloween) and times when
outdoor activities are more prevalent such asiduring the late spring, sum-
mer and early fa11.[10,11,12] In addition, election years show high

rates of mutilation by'political stickers and deca]s.[gj

Generally, signs within easy reach of school-aged pedestrians are
susceptible to mutilation by markers and crayons. Stop signs are consider-
ed the most often victimized sign type; however, speed limit signs and

symbol signs are also prime candidates for defacement.
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Figure 4. Example of mutilation
due to spray paint.

Figure 5. Example of mutilation
due to political stickers.
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Figure 6. Examples of mutilation in
areas of pedestrian activity.

Figure 7. Example of mutilation due to soiling, causing
reduced legibility and nighttime reflectivity.
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Theft

Theft is the unauthorized removal of a sign assembly or any of its
component parts. Theft, as shown in figure 8, occurs for a variety of
reasons including: ' “

e Home decoration, _

¢ Relationship of the sign legend to the an individual's name
(figure 9). )

o Relationship of the si@n legend to an individual's interests

(i.e., name of musical -group, automobile, . television/movie per-

sona]ity) (f1gure 10). ' '

Scrap value of aluminum or metal.

Firewood.

Uniqueness of sign legend (figures 11 and 12).

Use of the aluminum signs or supports for other than their intend-
ed purpose.

- Sign theft has béeh,estimated to account for over one-third of all
sign vandalism.[3] Theft is a major concern in urbanized areas, espe-
cially when critically important signs such as stop signs and warning
signs are stolen.

Areas. near college campuses and other educational institutions are
the predominant location for sign theft.[8s11]  tneft is also con-
sidered to be a problem near recreational areas and campgrounds.[14]

No- specific time pattérn was idehtified ih-the literature for sign
theft. ' o '

Stop sighs, symbol sﬁgns; street name signs, and foad markers are the
predominant types -df stolen sighs [7.8,17] ‘ Nétt]eton concurs with
this finding by observ1ng high rates of theft for regulatory, warn1ng, and
recreation signs on Forest Service campgrounds. [14]

15
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Figure 8. Stolen interstate route marker.

Figure 9. Street name signs containing Figure 10, Street name signs relating to
person's name are often subject current events (movies) are often
to theft, subject to theft.
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EVEN
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0F |
PARKING |
" HERE

Figure 11. Example of unique (nonstandard)
sign that may be subject to theft.

; HAVE A}
'NICE DAY |

Figure 12. Example of unique treatments
"to back of signs may be subject
to theft.
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Characteristics of Sign Vandals

It is difficult to characterize sign vandals, since statistical data
on the typical sign vandal are not readily available. Driessen and
Nettleton repbrted that a literature search conducted by the National
Council on Crime and Delinquency failed to yield information on sign
vandal characteristics in a search of over 80 references on the subject.
[14] However, a review of the nature of the problem suggests that
young people probably have a predominant participation in sign vandalism
(especially sign mutilation). Chadda and Carter support this hypothesis
and specifically identify teenagers, students, and unemployed youth as
common sign vanda1s.[16] Further support is provided by data from
the Wisconsin Department of Justice on the characteristics of those appre-
hended for all types of vandalism (not only signs). These data indicate
that for all apprehended vandals, 94 percent are male and 92 percent are
19 years of age or under.

Magnitude of the Problem

Sign vandalism is considered to be a continuing and serious problem
by many traffic, highway, and safety professionals. It is perceived as a
problem for a variety of reasons, which can generally be categorized under
one or more of the following perspectives:

® Material, labor, and equipment costs for the repair or replacement
of vandalized signs.

¢ Potential for death, personal injury, and property damage from
traffic accidents that occur as a result of vandalism.

e Governmental liability for damages resulting from accidents where
vandalized signs are determined to be a contributing factor in the
accident,

From the perspective of sign repair ahd rép]acemeht costs, the seri-
ousness of the problem is a function of the number of signs that are van-
dalized in a particular jurisdiction., 'Vandalism from the perspectives of
accident potential and governmental liability is not a function of the
magnitude of vandalism. One stolen or twisted stop sign can result in

18



death, injury, or property damage and the associated liability to -the
agency if negligent maintenance activities can be proven.. Thus, most
professionals agree that vandalism has the potential for being a serious
problem even when reported acts of vandalism are re]ative]y‘ﬁnfrequent.

The effects of sign vandalism from each of these pefspectives is dis-
cussed further in the following sections,

Effects on Maintenance Costs

The repair and replacement of vandalized signs is one component of
highway maintenance responsibilities borne by Federal, State and local
agencies. Thus, it is important to place sign vandalism in its proper
perspective with regard to the total highway system maintenance effort.

e Highway System Maintenance

The highway system represents a significant national investment that
warrants continuing upkeep and improvement. Over $10Hb11lioh'aré expended
annually on approximately 4 million highway miles within the United States
as shown in table 1.[5:| To illustrate the highway maintenance expen-
ditures for individual agencies, a study conducted in 1978-79 shows that
56 percent of responding State .agencies have annual maintenance costs in
excess of $10 million, and 15 percent of city and county agencies spend
over $1 million annually as shown in table 2.[3]'

¢ Sign System Maintenance

The importance of sign system maintenance can be placed in proper
perspective when the monetary investment in the sign system is considered.
Based on an estimate of 250 million sign assemblies cufrenf]y on U.S.
roads, and that each assembly represents a $75 investment (considering
time, labor and materials), the sign system represents nearly a $20 bil-
lion national investment.[2] | ’
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Table 1. Mileage and annual highway maintenarnce costs.

1980 Mileage 1979 Highway Maintenance Costs
Jurisdiction (in thousand miles) (in millions of dollars)
Federal | 263 126
State- 781 4,459
Local . 2,813 | 5,986
Nonpublic 99 Not available
Totals 3,956 $10,571

1 Local road mileage consists of 1,714,000 miles for counties and
1,099,000 miles for cities and townships

~

Source: Highway Statistics 1980.L5]
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Table 2. Annual highway maintenance expendjtures.

A1l Government

State Agency

City and County

Agency Respondents Respondents Agency Respondents

Question and Type of Response Number Percent Number Percent Number Percent
Total Annual Maintenance Expenditure?1

Less than $1,000,000 33 30 3 6 28 53
$1,000,000 to $9,999,999 20 18 9 19 8 15
$10,000,000 to $49,000,000 19 17 17 35 0 0
$50,000,000 or more 11 10 10 21 0 0
No response 28 25 9 19 17 32

1 Expenditures for the immediate past fiscal year.

Source: State of the Practice in Supports for Small Highway Signs.[3]




The installation and maintenance of traffic signs represents a
sizable portion of total highway maintenance expenditures. [t is not
uncommon for a State agency to spend over 20 percent of its maintenance
budget on the sign system. The percentage of highway maintenance budgets
expended by State and local agencies is summarized in table 3 for the
total sign system, and specifically for the "small" sign system.[3]
ATthough local agencies spend considerably fewer maintenance dollars than
State agencies on a per mile basis (see table 1), a larger portion of the
budget is devoted to the installation and maintenance of the sign system
due to the typically greater density of signs at the local level.

® S5ign Maintenance and Repair

A Tlarge portion of sign maintenance activities and expenditures is
due to vandalism. The Federal Highway Administration estimates that one
sign in every ten (10 percent) must be replaced annually because of van-

da]ism.[l’lg]

Another perspective 1is provided by a 1981 National
Safety Council survey on sign vandalism which reported an average of 28
bercent of sign replacements were due to vanda]ism.[z] These figures
indicate that sign maintenance for vandalism can result in large labor and

material expenditures.

Several estimates have been made on the monetary costs of vandalism.
The Federal Highway Administration estimates that approximately $50 mil-
lion is ‘expended annually on maintenance costs for vandalized signs.
_LlG] Significantly higher estimates result from an analysis of the
'informafipn presented thus far in the manual. That is, Ross, et al. found
that on the average, 30 percent of total sign maintenance costs are due to
vandalism (see table 4).[3] Given that approximately $3.2 billion is
,$pent annually on sign mafntenance, (assuming that approximately 30 per-
cent of total highway maintenance costs are expended on the sign system
from tables 1 and 3), Ross' findings suggest expenditures of nearly $1
billion each year on sign vandalism. Another estimate places the annual
cost of sign vandalism at nearly $2 billion per‘year.[z]
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Table 3. Percentage of annual maintenance costs devoted to signs.

A1l Government -

State Agency

City and County

1 Signs having panel areas of 50 ft2 (4.65 m2) or less.

Source: State of the Practice in Supports for Small Highway Signs.[3]

Agency Respondents ’ ‘Respondents Agency Respondents
Question and Type of Response Number Percent Number Percent Number Percent
Percentage of Annual Maintenance 7
Expenditure Devoted to Signs?
Less than 20% a4 a0 29 60 8 16
20% to 40% 22 .20 7 15 15 28
40% to 60% 6 .5 1 2 5 9
60% to 80% 3 3 1 2 2 4
80% or more 3 3 0 0 2 4
No response 33 30 10 21 21 39
Percentage of Annual Maintenance
‘Expenditure Devoted to Small Signs
Less than- 20% 42 38 27 57 9 17
20% to 40% 17 15 3 6 14 26
40% to 60% 2 2 1 2 6 11
60% to 80% 2 2 0 0 1 2
80% or more 15 14 3 6 11 21
No response 33 30 14 29 ‘12 23
Total Respondents 111 100 8 . 100 53 100
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Table 4. Percentage of sign maintenance cost due to vandalism,
by type of sign and type of post.

Percentage of Maintenance Cost
Type of Sign/Post Parcentiie Value Median Total
Matarial and Shape 25th 75th Value Systems
------ Percant - - - - - {Number )
Single Post Signs
Steel
"U" Single 10 75 - 40 (41}
*U" Back to Back . » ©oa a 20 (1
Square or Rectangular Tube 13 71 23 Ell}
Round or Oval Pipe - 15 80 30 23
Beam (I,5,W, or H) 23 40 32 2]
Aluminum
Square or Rectangular Tube a a 50 El%
Round or Oval Pipe 15 71 30 3
Wood
Square or Rectangular S 20 70 toa (28)
‘Round S 6 58 - 50 {3)
Multiple Post Signs
Steel
"U" Single 22 : 50 30 (17
"U" Back to Back 75 95 85 (2
Square or Rectangular Tube 10 75 22 (6)
Round' or Oval Pipe 10 60 13 {6)
Beam {1,S,W, or H) - 10 48 15 {13)
Aluminum
Square or Rectangular Tube a a 10 gl}
Round or QOval Pipe » 10 25 10 3
Wood
‘Square or Rectangular 20 70 30 (25;
Round .5 39 5 {3

8 = Insufficient data.

Source: State of the Practice in Supports for Small Highway Signs.[3]
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To gain greater insights into  the maintenance cost associated with
sign vandalism, the problem is described for federal, State, and 1oca1_

agency perspectives based on experiences contained in the literature.

Federal Agencies: In 1980, 263,000 road miles were under the juris-
diction of federal agencies.[s] The Forest Service (U.S.. Department
" of Agricuiture) had jurisdiction for more than 260,000 miles of roads in
over 50,000 campgrounds and national parks nationwide (currently the

Forest Service has jurisdiction for more than 300,000 road miles). The
Forest Service has responsibility for 396,000 road and campground signs.

The entire sign inventory is estimated to be worth approximately $29 mil-
Tion. [14]

The Forest Service has performed extensive studies of the scope and
magnitude of sign vandalism on their road system. In 1978, they found
that appfoximateiy 24,000 signs were vandalized beyond repair. This repre-
sents a 6 percent rate of vandalism per year, The monetary damages of sign
vandalism was estimated to be $1.4 million, or approximately 28 percent of
the total 1978 sign budget of the Forest Service, When the cost of Tlabor,
travel and materials is considered, the cost of sign vandalism was esti-

mated to be over $3.25 million for 1978, which is an annual cost of $12.50
per mi]e.[14]

State Agencies: The annual percentage of state highway signs replaced
due to vandalism was found to range from less than 10 percent to over 70
percent in the. 1981 WNational Safety Council (NSC) survey;[4] ~ Thus,
"there is some disparity of the perceivéd seriousness of the sign vandalism
problem by State highway agencies. In‘ a 1980 survey conducted by the
Federal Highway Administration, about one-half of ' the responding states
felt vandalism was a serious problem. Four States reported that vandalism
was not a prob]em [4,16]

Table 5 illustrates typical annual sign vandaiism costs by State, The
major source of table 5 was the 1980 FHWA sufvey, however, supplemental
~data were drawn from other sources as indicated. For‘the‘majofity of sur-
vey responses summarized in table 5, it was not possible to determine in
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Table 5. Estimated sign vandalism costs! reported by State agencies.

ment .due to vandgal-
ism on state routes

: . - Predominant
. -State - Cost (reporting year) Comments Type of Vandalism Source
Idaho . $34,000 {1979) - Gunshot (6)
Oregon . - : Ss Theft ()
Washington . 117,000 (1970) - 21% Gunshot (6)
) 50% Defaced
29% Stolen
'washington 270,000 (19f6) _M = State system only . (6)
“I1inois 230,000 (1979) State system only -
Indiana Low - - State system only - (Q)
Michigan Less thén_l% of total State systém only - (6)
sign maint. costs ’ -
Alabama No estimate given 10% of fnstalled Theft (6)
_ : : signs vandalized
Florida 250,000 (1976) 20% of sign replace- - ' (6).(4)
‘ments due to van- -
dalism
| Georgia 1,084,655 (1979) Materials - $545,271  Gunshot 52% (6)
' g : "Installation - $539,384 Paint 18%
oo Rocks 19%
Theft 9%
- Misc. 2%
Kentucky No estimate given : - Political Stickers (6)
: Gunshot
Paint
_ » Theft
Mississippi $400,000 (annually) - - Gunshot (52)
N. Carolina No estimate given ‘ - C - (6)
Tennessae “No ‘estimate given ' 30% of sign replace-’ - (8)

i
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Table 5.

Estimated sign vandalism costsl reported
by state agencies (continued).

State

Cost (reporting vear)

Comments

S. Carolina

Connecticut
Maine

New York

Vermont

Virginia
Arkansas

New Mexico

Louisiana

Colorado
Montana
N. Dakota

New Jersey

Ok1lahoma

$500,000 (1979)

No estimate given
No estimate given

No estimate given

$28,000 (1979)

1,000,000 (1979)
68,000 (1979)

200,000 (annually)
70,000 (1979)

500,000 (annually)
56,000 (1979)

35,000 (annually)
l,dO0,000 (annually)

700,000 (annually)

5-10% of signs are
vandalized

No problem
Material costs for
vandalized signs

(exceeding stolen
signs)

400,000 signs van-
dalized annually

10% of signs van-
dalized

5,400 signs van-

dalized annually

State system anly

10% of all signs
stolen

Predominant
Type of Vandalism Source

50% Gunshot (6)

40% Painted -

10% Stalen

Theft {1000 signs

per year)
- (8)
- (6)

Gunshot (ﬁ)

Defacement
- (8)
- (e)
- (6)
- (8)
- (6)
- (6)
- (6)
- (50)
- (51)

1 Material and/or Tabor costs for repair and replacement of vandalized signs.
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every case: (1) whether the data represented statewide vandalism costs or
only State highway system costs (when this could be ascertained it has
been noted in the "comments" column), (2) whether the cost 'data represents
total damages, replacement costs and/or material losses, and (3) whether
the costs reflect statistical data or "best guess"‘informafion. Caution
should, therefore, be used when drawing conclusions from the survey re-
sults shown in table 5. (6]

The wide range of costs experienced by various states is illustrated
in table 5. For example, these costs range from $28,000 in Vermont'to'$1
"million in Virginia. The results of the FHWA survey are:also supported by
the 1981 NSC survey which observed a range ‘of costs due to vanda11sm of
$34,000 to $1.8 million per year. These costs reported1y include’ the cost
of inspections, materials, labor, and liability settlements. [4] '

Local Agencies: Considerably less detailed information . is,availaE1e
on sign vandalism at the county, township and city levels. However, 1t
can be assumed that the magnitude of the pr0b1em is probab1y greater than
that experienced by state agencies. The reasons for this include:

e Increased opportunity for vandalism in urban areas as compared to
rural areas. Local jurisdictions have 3 times as many road miles
as State and Federal jurisdictions combined with a greater sign
density (signs per mile). Also higher population densities and
pedestrian activities exist for local roads,

¢ Conditions are more conducive to vandalism on county roads as
compared to State roads. Generally, traffic volumes and lighting
levels on county roads are lower than on State routes. and thus
present a better environment for vandalism.

o Several States, including Michigan and 'Indiaha, indicated that
vandalism at tq%]]oca1 level was more severe than on the State
highway system,-"- o . ;

Tables 6 and 7 illustrate exémples of annual sign vandalism costs exper-
jenced by county and city agencies respectiVe]y. Although the examples are
lTimited, it can be seen that sign. vandalism costs approach and in some
cases exceed the costs experienced by many States.
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. Table 6. Estimated sign vandalism costs! reported by county agencies.

‘ ‘ Co , ~ Predominant
.. County . .. Cost (reporting vear) Comments Type of Vandalism Source
60 couiities $345,000 (1979) Combined for all ‘ (6)
in Ik counties -
Counties in . No estimate given 25-30% of replace- ’ (&)
TN , ments due to van-
s : dalism
King County, 40,000 (1978) | - (17)
king County, 300,000 {1979) S - (53)-
WA :
York County, 7,500 (1978) | - Bent ©(49)
SC Gunshot
. Painted

1 Méteh1a1 and/or labor costs for repair and replacement of vandalized signs.

1

Table 7. Estimated sign vandalism costsl reported by cities.

_ . _ Predominant
- Cities... [Cost {reporting year) Comments " Type of Vandalism Source
Anthorage,  ° $100,000 (1979) : - ‘ Gunshot (6)
AK L - -
Portland, No estimate given 10% of signs van- - (6)
ME‘ ‘ : dalized annually
Woodbridge, 6,492 (1979 ~ Township estimates - (50)
NJ 6,312 (1978
. 10,922 (1977)

1 Maférial andIOr labor costs for repair and replacement of vandalized signs.
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Effects on Highway Safety

A potentially dangerous situation arises when the vandalized sign is
a necessary source of driver information. When vandalism occurs to'stop
- signs, advance warning signs for curves, railroad crossings and narrow
bridges, advisory speed limit signs and delineators, a significaht poten-
tial for traffic accidents is created. |

Sign vandalism commonly deprives the motorist of a primary informa-
tion source that is needed to successfully perform the;driving’task; Con-
ditioning and driving practice have created driver expectancy levels,
whereby vehicle operators anticipate receiving sufficient advance warning
of impending hazards and necessary vehicle maneuiers.‘ Sign vandalism
violates this dr{ver expectancy and -may ‘Create. moforist traps.[zo]

Sign vandalism has been reported to be a major contributory factor .in
a number of traffic accidents, Unfortunéte1y; the extent to which vandal-
ism contributes to the nation's traffic accident  experience cannot be
fully determined.  Few State and local jurisdictions maintain records on
accidents attributable to sign vandalism, In a 1981 survey conducted by
the National Safety Couhcil, States were requested to provide information
on the number of fatal accidents that were directly attributed to sign
vanda]ism.[a] ‘Only seven jurisdictions responded fo the question and
disclosed a total of 14 known fatal accidents during the previous five
year period. All other respondents stated that information was not aiai]-
able. Table 8 presents several examples of traffic accidents in which sign
vandalism was identified as a contributing factor. |

Effects on Governmental Liability

Highway departments generally bear the responsibility for replacing
or repairing vandalized signs and the issue of governmental liability for
damages resulting from sign vandalism is an important issue. The issue of
liability is particularly important given the increasing number of states
where sovereign immunity no longer shields agencies from liability for
negligence,[20,22] | ‘
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Table 8. Accidents inQo]ving sign'vanda]ism.

Fatalities . Injuries

Contributory Factor

. Location (Related to Vandalism) Source
3 " “-Unknown - McHenry Cdunty IL° Stolen Stop ngn (4)
1 Unknown  Kent WA o " Stolen Stop Sign (4)
1- 1 Altoona PA" - ‘Stolen Stop Sign (4)
1 3{| | :Cheﬁcoéquqe‘VA‘f | :iPéiﬁtéd SfprSign (Ej
1 ,‘ ‘31 : Reyno]dsv{lle WV . Missing Stop Sign (4)
5 8 Franklin Wy~ © ‘Missing Stop Sign (4)
0 "4 Fairfax County VA | MissingFStop Sign - (4)
4 unknown  Salem County NJ Stolen Stop Sign (50)
Al.: Unknowh Ciark County‘NA_  f Twisted Sign f}l)
1 Unknown. - - Wisconsin - Painted Sign (9)
1 Unknown =~ Fairfax County VA Missin'g Stop Sign (4)
.‘1 Uﬁkﬁo@ﬁ, | thglCountyrﬂA“ | Unknown (4)
‘hl Unknown . Wisconsin . Missing Stop Sign (4)
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In 1946, Congress passed the Federal Tort Claims Act. Among other
provisions, this Act made the Federal government liable for specific types
of negligent acts by its employees when working under the scope of govern-
mental authority. Prior to this time, sovereign or governmental immunity
provided protection from tort claims brought against governmental units.
Many States have passed similar tort claims acts or specific statutes that
make the State and local government liable for certain types of negli-
gence. The trend toward increased governmental liability is expected to
continue as soVereign immunity is abolished through court decisions and
legislative actions.[20.22] -

Section 15-105 and 106 of the Uniform Vehicle Code {UVC) requires
State and local authorities to place and maintain traffic control devices
necessary to regulate, warn, and guide traffic.[23] In the absence
of statute, the courts have found that there is no duty to install signs,
signals, and markings unless a particular highway situation presents an
unusual or dangerous condition, This is due to the discretionary nature of
the placement and installation of traffic control devices. However, once a
traffic control device is installed, the govérnment implicitly establishes
a need and has the duty to maintain the device in a state of reasonable
repair, and therefore, must accept the liability for tort claims resulting
from failure to maintain the devices.[zo’zz]

In 1981, the National Safety Council conducted a survey on sign van-
dalism in the United States which requested information on the number of
tort Tiability cases brought against State or local jurisdictions during
the previous 5 year period for traffic accidents resulting from sign
vandalism. Seventeen States {out of 31 that responded to the survey)
reported cases with one State (unidentified in the survey) reporting over
300 claims., Only 5 States reported that no sign-vandalism-related cases
were filed (the absence of such cases may have been due to the existence
of sovereign immunity or pending 1itigation).[4]

The significance of governmental liability is evident when specific
court settlements for accidents caused by missing or illegible traffic
signs are reviewed. Case examples are described below:
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Washington -- A traffic sign twisted by vandals contributed to a
fatal accident. The legal and court costs of 1litigation were

approximaff}ﬁ $1.5 million. The tort 1liability settlement was
$133,000. .

Virginia -- A missing stop sign contrf?uted to a fatal accident.
The legal costs were over $1 million. ,

I11inois -- After the suit was filed, but before the trial, a
township in I1linois paid $330,000 to settle out of court for a
claim involving a 16 year old girl blinded in one eye and par-
tially paralyzed in her arms and legs. The nighttime accident
occurred when the vehicle crashed into an embankment located at
the top of a "T" intersection. The plaintiff claimed lack of an
advance warning sign and lack of stop sign fTﬁ the intersection.
Vandals had apparently removed the stop sign. ‘

Louisiana -- A Louisiana case cost the state over $70,000 for
failure to replace a warning sign which EEﬁ Highway Department
knew or should have known had been removed.

Michigan -- Suit was brought against a county road commission for
failure to replace a missing stop sign. The sign's absence had
directly contributed to an accident resulting in personal injury
and property damage, The settlement was in excess of $100,000, In
this instance, the court ruled that it was the statutory duty of
the road commission to keep highways in reaﬁﬂ?fble repair and in
condition reasonably safe and fit for travel. .
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SIGN YANDALISM COUNTERMEASURES

Many countermeasures have been used to reduce the negative impacts of
sign vandalism. A wide range of successfully employed countermeasures are
described in this chapter to provide a basis for countermeasure selection.
THe selection of countermeasures should, however, follow a systematic
approach that consists of problem identification, selecting cost-effective
countermeasures in response to the problems, and evaluating the effective-
- ness of the countermeasures following implementation. A recommended sys-
tematic approach to the sign vandalism problem is provided in the section
entitled "Program Development Guidelines." To facilitate the description
of these countermeasures, they have been classified into the following
~general categoriés:

Sign construction and installation.
Sign repair and maintenance.

Sign ownership identification.
Enforcement measures.

Legislative improvements.

Public education and information.

Sign Construction and Installation

This countermeasure category involves the use of products and instal-
Tation techniques that are intended to prevent sign vandalism by reducing
the opportunity for vandalism or minimizing the adverse effects of vandal-
ism. Within this category, a variety of specific techniques and approach-
es have been employed by Federal, Statevand Tocal agencies. The techniques
-contained in the following Tlist that have been successfully employed -in
the past are described below, ' ‘ -

The techniques are:

Reduction of sign assemblies.

Substrate materials.

Sign face treatments.

Sign supports. -

Sign, support, and mounting techniques.

——

. —-————fl - J
Urecedmg page blank
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Sign Assembly Reduction

This countermeasure consists of reducing the incidence and oppor-
tunity for sign vandalism by selectively reducing the number of signs. and
supports on the highway. ' o

Three techniques for reducing or eliminating traffic signs. are
described below:

¢ Removal of Unnecessary Signs -- It has been estimated ﬁﬁ@ﬁ 1to?
percent of existing highway signs are unnecessary. Exam-
ples of situations where sign removal may be appropriate includes
locations where signs (1) are placed more frequently than needed
(e.g., no parking signs, bus stop signs); (2) provide unnecessari-
1y redundant or reinforcing information (e.g., advance ‘warning
signs for a traffic signal when the signal is clearly visible on
the entire approach); (3) “pacifier" traffic signs that fail to
‘meet a requlatory, warning, or guidance purpose that are installed
‘to appease property owners [e.g., a sign reading "shopping center
entrance 500 feet (151 m) ahead"]; and (4) signs found to be in-
effective in certain situations (e.g., stop signs in residential
areas as a means of speed control, truck prohibition signs within
residential areas, 25 mph (42 km/h) signs in residential areas).

¢ Comounting Needed Signs -- When sign removal is not possible, the
Judicious combining of signs on one support may be feasible. The
Manual on Uniform Traffic Control Devices should be confEQEed to
determine sign combinations that are permissible. Co-

mountTng of signs should however consider the potent1a1 for creat-
ing excessive wind loads on sign supports.

e Maximimizing Use of Utility Poles -- Existing street 1light and
utility poles, located in the highway right-of-way may be used as
sign supports under certain conditions. Consideration should be
given to possible adverse effects of utility pole mounted signs on
utility workers (i.e., increased difficulty climbing poles). The
city of Phoenix has. designed a flexible sign that can be contoured

to the u 1§§fy pole and can be penetrated by the spikes used by
climbers. :

The city 6f Phoenix, Arizona has initiated two programs to reduce or
eliminate unnecessary traffic signs using the above described methods. The
first program resulted in the removal of 3,000 sign posts with a salvage
value of $25,000. In 1982, over 7,600 sign posts and many sign blanks were
salvaged for future use.[38]
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" NOTE: The reader is referred to the section "Case Studies" for a case stu-
dy description of the'program initiated in Phoenix, Arizona,

Substrate Materials

7 This countermeasure consists of fabr1cat1ng traff1c signs using sub-
‘strate materials that are less suscept1b1e to specific types of vanda1-
ism,

The substrate materials and techniques 1tsted below have been suc-
Cessfu11y'app1ied'to reduce sign vandalism,

. Th1cker gauge swgn blanks -- Agenc1es in Iowa and . Virginia report
. the use of heavier t?an normal  metal or a]um1num s1gns to reduce
: tvanda11sm by bend1ng

o Less expensive substrate materials -- Agencies ‘in California re-

‘"pbrt the use of less expensive substrate materials with shorter

expected life to reduce vandalism ma1ntenance costs in areas of
h1gh vandalism.

e Plywood substrate -- The. Forest Service suggests - that plywood
substrates are easier to repair (sign face repairs) when damaged
and are less susceptible to damage by'gunfire P1ywood signs have
been shown to communicate the intended message even with numerous
bullet holes. Aluminum signs, when struck with bullets, are in-
dented over a 1/2-inch {1.25-cm) area per bullet ho]e'ref¥gﬁ1ng in

,severe chipping and loss of ref]ect1v1ty and legibility.

. e, Other nonmeta111c substrates,wé Nonmetallic. substrate materials

. .may have antivanda11sm applications because of increased resist-

..ance. to" bend1ng and a lower scrap salvage value.’ Carson1te inter-

" national, Carson City, Nevada, has’ deve1oped a substrate material

for street name signs that is an alloy of marble, glass f1bf£0]and
polymers that resists bending and other forms of vandalism,

Information on the cost- effect1veness of a]ternat1ve substrates 1s
extremely limited a1though the Forest Serv1ce has conducted tests that
have shown plywood substrates to be s1gn1f1cant1y more res1stant to gun-
fire damage. [15] ‘ ' - ' | ;
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Sign Face Treatments

This countermeasure consists of applying protective coatings to the
sign face to enhance removal of contaminants and extend the useful life of
the sign. '

Some sign face types-can be protected (to a degree) by applying clear
coatings and film overlays. (Manufacturer's specifications should be
consulted prior to using the techniques described bélow.)

o Clear coating -- Clear coating can extend the useful 11{31%f traf-
fic signs with low reflectivity by 1 to 2 years. The
Forest Service suggests the use of clear coats following sign
cleaning to avoid degradation of sigﬁfff]ectivity. High intensity
signs should not be clear coated. " Figure 13 demonstrates
a procedure for clear coating reflective signs. Clear coating
techniques are employed by the Forest Service and a limited number
of public agencies to exEETi the useful life and nighttime reflec-
tivity of traffic signs.

e Transparent overlay film -- Transparent overlay film is commer-
cially available and can be used to protect both new and in-place
signs from loss of reflectivity and contamination by paint, cra-
yons, and lipstick. "SCOTCHLITE" Brand Graphic Overlay Film (GOF),
consists of a flexible, ultraviolet-stabilized, transparent film
that is coated on one side with an adhesive. Many contaminants
can be removed from the film, agi the film itself may be removed

. for a period of up to 3 years.[

" El1 Monte, California has used the 3M Company GOF as part of its pro-
gram to upgrade and refurbish its traffic sign system. E1 Monte city per-
sonnel repoft that 12 of 300 signs were vandalized by "graffiti artists."
The protective'film allowed the graffiti to be removed with a strong sol-
vent with no further refurbishing, An additional advantage was observed to
be the preservation of reflectivity, which is normally reduced by direct
application of strong solvents to the sign face.[34]

NOTE: The reader is referred to the section "Case Studies" for a case stu-
dy description of the E1 Monte, California program,

40



Ciear Coating Reflective Signs

The useful life of a sign with low reflectivity can be
extended 1 or 2 years by clear coating. For a large
number of signs, spraying ar hand roiling generally

is most economical. Small signs can be brushed.

Thoroughly wash and dry sign beforehand. Tem-
“peratures should be 50° F or above for best clear-

coating results. Do not clear coat sign on excessively

windy days or when raining. Do not clear coat high-
intensity sheeting.

Spraying. A spray gun using a remote pressure pot is

recommended for large signs. Fluid tips and air caps
sujtable for enamels are generally satisfactory. Start -

on upwind edge of sign. Wind carries spray onto the
uncleared portion of the sign and as spraying pro-
ceeds, any overspray is flooded with a full glossy

Wind Direction
—_——

< —— s ——— — . —— i — ]

(T T
-

First Pattern

'coating. For uniform coverage, spray sign with hori-
zontal pattern, then vertical pattern. . . .7 "~

Rall coating. Wash new rollers with detergent and
water, then rinse and dry to remove loose fibers,
Starting at the top and working down, ro!! back and
forth across the sheeting to deposit an even, wet,
glossy coat. A final roll ir one direction with the
roller perpendicular to the first application is help-
ful in obtaining even, clear distribution. On large
signs, finish one section at a time and avoid rerolling
an area that has started to dry. Extension handles,
available at most paint stores, may eliminate the
need for a scaffold.

Hand brushing. Small signs—brush evenly. Check
light reflection from surface of clear coated sign to
verify no skipped areas exist.

V|

b
T

l— - — ————1

TR S ——

R

Last Pattern

d

SIGN CLEARING CHART—ENGINEERING-GRADE SHEETING.

L

Spraying

Roll coating Hand brushing

Equipment

sure tank.

Binks 18 or 19 gun fluid tip-
63 A air cap 63PH or BEPE or
equivalent. Remote fluid pres-

34" enameling
brush

1/8"-1/4" nap mohair roller
or lambs wool covered with
cotton enameling sleeve or
pressure fed roller extension
handles,

Clear (No. 731}V finishing clear 731

finishing clear 731 finishing clear 731

Thinner {No, 711)2 thinner 711 thinner 711 thinner 711

Pints of thinnar per gallon of

c|sar3 for air temperature:
85%.100° F 1 pt/gal 1 pt/gal 2 pt/gal
659.85% F 2 pt/gal 2 pt/gal 3 pt/gal
50°65° F 3 pt/gal 3 pt/gal 3 pt/gal

‘ TNo. 731 isa 3M Co. product.
ZNo. 711 isa 3M Ca. proguct,

3Do not add additional thinner untii it is determined that atmospheric ‘conditid'ns require it. Once additional 'bim may

be added if required.

Source: Signs Maintenance Guide.[21]

Figure 13.
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Sign Supports

This countermeasure is intended to reduce vandalism costs through the
use of sign support systems that resist vandalism or can be rep]aced in a
timely and economical manner, The use -of breakaway._y1e1d1ng, and flex-
ible sign supports has increased in recent years. due to 1ower ma1ntenance_
costs and the reduced potential for serious injury when 1nvo]ved in traf-
fic accidents. These support types have also. been employed as .countermea-
sures for sign vandalism (see appendix B for produot?JiStings:for sign
support systems).u - : o

e Breakaway Supports -- Both wooden -and commerc1a11y available
metallic support systems can be 1nsta11ed to provide a breakaway
func- tion. However, maintenance and vanda11sm costisavings are
genera]]y enhanced through the use of metal:-or “aluminum supports
The Forest Service has adopted the use of metallic- s1gn support in

areas that expertegﬁe high rates of destruct1on “and- theft of
wooden _supports.‘ Breakaway sign support systems are
commercia]]y available in -round, channel, “or square cross
sections,. - Examples of each cross sect1on type are shown in
figures 14 through 16. ‘

¢ Flexible Supports -- The deve1opment of nonmeta]]ic mater1a1s for
nighway sign applications has g1ven rise to’ 11ghtwe1ght flexible
support systems. The major use ‘for these systems "is for delinea-
tors and markers. Carsonite International, Carson C1ty,:NevadaE463

a distributor of various flexible sign 'support Ssystems.
" The Texas Department of Highways and Pub11c Transportation has
field tested over 500 flexible “delineator posts and has set the

level of performance for f1ex1bti4ie11neator supports at 10 hits
'before replacement is necessary ‘

Sign, Support, and Mounting Instal]at1on Techn1gues

This countermeasure 1nc1udes the ut111zat1on of spec1a1 installation
techn1ques and- hardware to reduce the opportun1ty for vanda11sm. A wide

range of special installation techn1ques and hardware have been used by
numerous agencies. These countermeasures have béen ;ategor1zed as instal-
lation techniques for signs, supports, and mounting hardware..

‘Successful employed signvinsta]]ationfteohniques?inc]ude{
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SPEED
LIMIT

50

e SIGN" POST )
o (PIPE, 1- BEAM
- : OR OTHER STRUCTURAL
SHAPES)

; /sup BASE
B i

|

|

| [e——————NON-REINFORCED
| CONCRETE FOOTING
!

|

b—————— STUB POST
o

SIGN POST

STUB POST

*ELEVATION

TRIANGULAR SLIP BASE

SIGN POST

w

ELEVATION
RECTANGULAR SLIP BASE

Source: Reference.[a] )

Figure 14, Breakaway slip base support system..
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STEEL POST
WAAN

CROSS - SECTION \é
‘I

B 7o
b U- CHANNEL \G ;
¥ . 7, -

Source: Reference.E3J

Figure 15. Bo]ted‘]oose support system for channel sections.
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SIGN BLANKS ARE INSTALLED
ON ANY FOUR SIDES WIiTH
- BOLTS AND NUTS

SIGN POST IS INSERTED AND
BOLTED INTO PLACE TO DESIRED
HEIGHT

" 'HOLES 1" 0.C. FOUR SIDES

CROSS-SECTION

‘ANCHOR SLEEVE (ONE SIZE LARGER
THAN POST ANCHOR), ABQUT |B" LONG,
S DRIVEN FLUSH WITH ANCHOR POST

ANCHOR POST IS DRIVEN INTO GROUND,
ONE HOLE IS LEFT EXPOSED ABOVE GROUND

- Source: Reference.[3]

Figure 16. Breakaway support system for square tubing.
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¢ Increase Sign Height -- The Manual on Uniform Traffic Control De-
vices {MUTCD) specifies minimum sign clearance heights of 7/ Teet
cm) in urban areas and 5 feet (150 cm) in rural areas.
Conformance to the 7-foot (210-cm) standard in urban

areas ﬁjlifiiﬁt1ve in placing signs out of the reach of young
vandals. Care should be "taken, however, that moving

the sign does not result in the dr1ver s view being obscurred by
trees or other obstruct1ons

e Increase D1stance_of Sign From Roadway -- Placement of signs at
greater distances from the roadway and away from roadside turnfTEﬁ
has been reported to discourage vandalism in rural areas.
Studies by Williston indicate that signs located up to 26 feet
(780 cm) from the pavement edge fﬂéﬁ not reduce sign legibility

“under clear weather conditions. Again, care should be

exercised to avoid reducing the visibility and conspicuity of the
sign.

¢ Use of Double Signs and Battens -- Several States install back-to-
back signs to resist sign tw1st1ng Other States place a horizon-

tal metal piece behind the sign blank to increase bending resis-
tance.

e Local adehcies in Michigan report reductions in the theft of
street name signs containing persons' names by adding suffixes
such as "St., Dr., Ave., Ct., etc., to the legends.

e Local agencies in Texas repoft reductions in street name sign
thefts when the signs are directly mounted to square tab supports
as opposed to round supports with sign brackets.

Support.Insta]1ation Techniques -- These techniques generally consist
of measures to prevent sign support twisting or removal. These include:

¢ Antitwist Devices -- Commercial devices to prevent support turning
are currently available. For example, Foresight Industries, Inc.,
Cheyenne, Wyoming, developed the "V LOC SOCKET%7 which meet the
government change-of-momentum recommendation. ] The product
is illustrated in figure 17. Another technique is to drive anchor

rods through the support be}%q gE?und level or apply cleats such
as those shown in figure 18. :

o Use of Post Drivers as Opposed to Dr1111ng -- Dr1ven sign supports
are less .susceptible to tw1st1ng

e Use of Double Supports -- Back-to-back supports have been used to

reduce twisting. ' However, care should be exercised[fo Tsure that
minimum change-of-momentum values are not exceeded.
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' Sour;e:mfbrééight Industries, Inc.

Figure 17.;,Vf1oc'éockét:systemﬂyiélding base pbst support.

Drive anchor at angle desired o length of cable with a heavy After anchor is placed,

hammer {Model 88 in loose soil) or power driver equipment ‘remove drive rod, and
(Models 88 and 138). Predrilled holes are perfectly piug hoie with dirt firmly
acceptable. . . . . S T -+ using drive rod. -

‘E’ R f}_ ;j :' "(:jv k3 vﬁ-' C:)

Pull anchor cable taut by lever or jack. By placing load on cable, anchor will plane or plow.
share to load lock position. Normal travel 1o load'lock position is the length of anchor body. _

Source: Foresight Industries, Inc,

Figure 18. Insta11atibh pfpcedﬁre for "duckbill" brand anchors.
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Mounting Hardware -- Commercially available antitheft fasteners such
as "TUFNUT", "TEENUT", aluminum fluted nuts, blind aluminum rivets, and
"VANDALGARD-NUT Assembly" are shown in figures 19 through 21 respectively.
Other techniques include the use of "LOC-TITE" (cement adhesive), bolt-
bending, and thread Stripping-tﬁ] Portland, Maine employs a flexible
innovative street name sign mounting bracket (figure 22) to reduce theft
and prevent permanent bending.[54]

These techniques have proven to be effective in reducing specific
types of vandalism. Several agencies have reported complete elimination
of sign theft through the use of antitheft fasteners while others apply
the fasteners on a more selective basis to reduce the theft of stop and

yield signs.[3] Other agencies report cost efficiencies through the
use of one antitheft fastener per sign.

NOTE: Product listings are provided in appendix B.

Sign Repair and Maintenance

Repair or replacement of vandalized signs is a means to lessen the
monetary impact of vandalism and not a preventative countermeasure for
sign vandalism itself. Once a vandalized sign assembly is identified,
consideration should be given to whether the sign should be replaced,
repaired, left as is, or completely removed. The decision to repair the
sign may also consider the use of a different construction/installation
technigue such as described in the previous section,

Several methods that have been employed in the repair and maintenance
of vandalized signs are presented below. In general, the techniques are
appropriate for use in restoring the legibility of damaged signs on a
short-term basis (until more permanent actions can be taken) or when the
cost of total replacement exceeds the cost of repairing the sign to an
acceptable level of effectiveness.

The techniques available for sign repair and maintenance include:

43



Sign Installation Hardware
"Tufnut’”” (Pyramidal nuts)
Anti-theft, Anti-vandal Fasteners

Neaoprane

Nvlg;Wlshar /Plywood Sign

Tufnuts

3/8” Carriage Bolt

--I ‘ | No.1 . II

r\\ Junction
Nylon Washer’

4 x 4 Post

Typical Installation Procedure
Step 1: Install first Tufnut {No. 1) finger tight as shown,
Step 2: Install second Tufnut {(No. 2) finger tight as shawn.
Step 3: [nsert wrench at junction to tighten {or loosen) as necessary.

Step 4: Remave Tufnut Na. 2, then installation is complete.

1 /2"

/2" Single Tufnut is difficult 10 remove becausa of its shape,

Always usa (4) Tufnuts for each sign installation,

Typical Tufnut

{for 3/8™ Carriage Balt)
ltem 5-2%(7)

Minimum QOrder-100

(Not 0 Scale)

Source: Signs Maintenance Guide.[21]

Figure 19. "Tufnut" sign fastener.
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‘Theft-resistant Sign Fasteners
" Usa 5/16" Allan Wranch

Place nylon or fiber washer batween sign
faca and pallet nut. Tighten snug, but do
not rupture tha sign feca.

Point A

Wood post support (dimension variable)

__j' 5/16" ‘carriagle bolt just long eanough to
raach Point A, .

~ Nylon washer for 5/16 carriage boh

" *Teenut” Pallet Fastener

Ho} 4" x 4" wood post supports}

Spacial Tool No. 2

'No. TPA 2516 (2")
NG. TPA 3516 (2%}

Alurhinum Fluted Nuts
{For aluminum delineatars and

Blind Aluminum Rivets
signs on "L channe! posts) Co (For aluminum and %" piy-

T - wood signs on “U"” channei
posts)

So'u'rce: Sign Maintenance. f:‘:uide.[zrJ

Figure 20. "Teen,ﬁt‘"., 'a;lu_miﬁum.ﬂuted.nut and blind aluminum
‘ rivet sign fasteners.
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Vandlgard-Nut Assembly

e 6.00 Ref
F_
'ett-3 Threadsm
, Approx
T e
13/16 Dia S _ tﬁj,
7/8 Dia b= - e mmme e ————-—————— PR <4 - NS 1 O I SR
-"L—— — S In Min Thr;ad \—/\ 5/8 Hex

Br;—k_oﬂ Groove

HARDWARE ASSEMBLY

ASSEMBLY - '
COMPONENTS DESCRIPTION MATERIAL . FINISH & COLOR

VCB 144 Bol—5/16-18 x "' Round head C1018 5teel or equiv. Cadmium plate per QQ.P416 .
Type II Cl. 2 or zinc plate per ) Olive drab
QQ-Z-325 Type |1 Cl. 1 Dichramate

VCN 1455 Nut=5/16-18 Vandlgard Aluminum alloy QQ-A-430 Anodize per MIL-A-8625 Color;
Green

VCW 146 Washer—5/16 1.D. x 7/B Q.D. x 6/6 Nylon  * . -Brown

1/16" thick

vC147 Hardware assembly consisting of:

1 wCPB144 bo't with attached
VCW146 washer

-1 VCN145-5 nut with attached .
VEW146 washer NOTES: 1., Assembly. supplied as illustra-
R ted. oo :

‘2" Yo" ‘order “individual compo-
.. nents, use the fellowing part
..numlbers.‘ .

Bait:

VCB144—B8opit without washer
VCB14aW—Boit  with srtached
washer "'

o N i '

" WCNI45.5—Nut without washer
VCNT145-5W—Nutr with attached
washer

Washer;
VCW146—Washer only

SodrcerA81gns‘Maintenancé Gﬁfde;[ZIJ

Figure 21. Vandlgard sign fastener.
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SO. PORTLAND, ME.

gy N
N
i 2" Inside Diameter
Standara Street . : A by 2 High Pipe
Sign Mounl ) e wela .
¢ .
- Spring (1yps wieg ia
'v—‘———/owm door )
B e —— .
~"Weld ' v ;
3, - :

_~Hex Set Screw

Al I n
\zk, inside’ Dimeter
by 2" High Pipe

Standord Sireet F'ulo_"‘\\'l
A

Figure 22. Springmounted street name sign bracked-used in
‘ South Portland, Maine.
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Sign repair kits.

Sign cleaning.

Bent sign repair,

Puncture repair.

Sheeting and legend replacement,
Sign overlays.

Recycling of materials.

Sign Repair Kits

This countermeasure is intended to increase the efficiency and effec-
tiveness of timé]y sign repair through the availability and use of neces-
sary tools, mater%a]s and equipment. Complete sign repair kits are com-
mercially available or kits may be assembled to meet the spec1f1c sign
repair needs of an agency. Figure 23 illustrates two commerc1a11y avail-
able sign repair kits. The contents shown in these kits may also be used
as a guide for sign kit deve]opmenf. Many highway agencies gq not empha-
size the repair of signs (most simply replace signs). A sign repair kit
may be uSefu1lfor the repair of vandalized signs at field 1ocations until
such time aé‘sign replacement or a longer-term countermeasure is possible,
The Forest Service recommends that sign repair k1ts be ava11ab1e for use
in field repair of damaged signs. [21]

Sign Cleaning

This countermeasure category is intended to restore or improve sign
legibility through general cleaning and removal of foreign substances from
the sign face. Sign cleaning techniques and products are ‘commercially
available for use in removing both common dirt and more severe contam1-

‘nants such as paint, ink, or adhesives.

e General Sign Cleaning -- Mild, nonabrasive cleaners and detergents
suitable for highway quality painted or enamaled surfaces are
recommended or general sign cleaning (removal of dirt). Cleaners
should be free of strong aromatic solvents or fi§038137 and be
chemically neutral (PH of 6 to 8 is recommended). ]
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3M Co. - ' Ojo Caliente Craftsmen, Inc..

The 3M Co. kit—BHK-1 Sign Patching Kit—is primsrily for

rapairing reflective signs of alurmninum., When ordering, B Description Size Unit  Quantity
specify brown engineering-grade reflective sheeting in place ) 7 X v
of the green normaliy stocked in this kit Brown reflective shesting 6" x 10 yd Roll 2
" Description Size Unit Quantity Silver raflective sheeting 6" x 5 yd Roll 1
Na. 425 foil tapa 14" x 60 yd Roli 4 Black No. 3655 sheeting 9/16” x50 yd Roll 1
No. 3271 Yeilow 2%"x10yd  Roll 1 Yallow raflectiva ‘
' shesting 5" x 10 yd Roll 1
No. 3290 Whits 2% x 10 yd Roll 4
Red raflective sheating 6 x 6" Shaet 20
Nop. 3277 Green - 24" x 10 yd Roll 1 . ; .
. ) Praspaced diecut 1 pkg.
- No. 3290 silk scraen ’ sach alphabet (A-Z) 4-in, Serias C  10/pkg 26
with No. 712 stop . ' t
sign red 2%’ x 54" Piaca 7 Praspaced diecut
- ' numerals {0-8) :
No. 3655 Black 2%" x 10 yd Roll 1 . 1 pkag. sach * 4-in, Series C  10/pkg 10
" Seissors - Pair 1 Arrows 4" x 6" 5/pkg 3
Machinist hammar 16 oz Each 1 Radius corners (for
bardars) % x W% 25/pky 1
No. 1454 fendar dally 2% b Each 1 S , -
_ Sign bordar matarial %" x50 yd Roll 1
MNo. 700 clear B oz " Can 1 ' o
Transparent film No. 639 3 x 50 yd Roll 1
A-3 Activator . 4 ot Can 1
. - Plastic applicator
Squbagses - Each 5 squaages - Each 3
NOTE: 3M is changing this kit for Forest Service use Aluminum tape %" x 50 yd Roll 1
10: ' ’
o Dauber can, No. 700 )
. claar "Boz | Can 1
2 rolls of white _ ,
2 rolis of brown, no green ) Scissors 8in Each 1
Order from: Single adge razor bladas - Pkg 1
- Plywood cutting block %'"x 6" x 6"’ Esch 1
M Co. . :
Reflective Products Division . Adhaesive activator 1pt Each 1
St. Paul, Minn, 55101 : ] '
Aerosol flat black paint 130z . Can 1
The kit costs $89.95 plus shipping (1979 price}. Flat doily — Each 1
: - ) Ball peen hammaer. -— Esch 1

. . . ‘ : “This. kit is:shipped in two steel tool boxes and costs

P.Q. Box 67

Ojo Caliente Craftsmen, Inc.

. ‘ : : . "Ojo Caliente, N. Mex. 87549

$450 f.0.b. .Ojo Caliente,.N. Mex. To order, write:

Source: Sigrs Maintenance Guide.[21]

Figure 23. Commercial $ign repair kits.
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--The 11st of cleaning products for general cleaning contained
in append1x B represent laboratory tested products which have been
reported to-perform satisfactorily on SCOTCHLITE brand ref& Etlyﬂ
sheeting, SCOTCHAL brand film, and SPRINT brand film,
Manufacturers' instructions for use of these products should
be followed and products shou]d be used on a test and approva1
bas1s o : . .

o The procedure recommended for general. sign c1ean1ng is pro-
' v1ded 1n append1x A

Spec1a1 s1gn c1ean1ng equipment -is -available for general
c1ean1ng act1v1t1es The "Highway Handyman" (available through

+the H1ghway Sign Cleaner Company .of St. Paul, Minnesota) or equiv-

alent is an exampﬂggff a commercially ava11abTe‘truckmounted sign
cleaning - system: .Systems can also be developed using
commercially ‘available ‘scrub brushes, valves, and air com-
pressors. ‘ ‘ :

,Clean1ng Severe]y Contam1nated S1gns -- Vandalism that results in

! ;severe contam1nat1on is often not correctable using ‘general clean-

fﬂ_dures.

., .. ing. procédures. and detergents.”  The removal of paint, ink, and
-};adhes1ves requ1res stronger c1eaners and special cleaning proce-

Pa1nt or ink -- Commércial paint removers, designed for re-

w":jmov1ng .paint..from sign -faces are available. Caution. should be

exercised ‘in use of these chemicals, since they may affect the
performance life of the sign sheeting., The products contained in
. appendix B have been tested and found to work satisfactorily on
‘rse1ected sheet1ng ‘materials. However, the use of the products may

.. not be- appropr1ate for painted signs since the paint used in: van-

:'_da11sm is often of h1gher quality than the paint: used ~in the

"thscreen1ng processes. .

L1pst1ck crayon tar, 011 “diesel smut and b1tum1nous mater-
”f1a1s ‘can often ‘be removed w1th m11d solvents such as mineral spir-

'n;f_f1ts, kerosene, keptane or naptha Sign should be cleaned with
'”*;detergent and c1ean water rinse following the Use of these sol-

vents,

. Pollen and fungus can be removed by washing the surface with
3 to' 5" percent ‘sodium hypochlorite solutions such as commercial
.. bleach;s  This should he followed with detergent and clean water
r1nse : '

- The remova] of .adhesives from decals and stickers is possible

T‘HW1th commerc1a11y available solvents. However, cauticn should be

aa exerc1sed and’ adhesive removers. should be tested prior to use.
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, Other severe contamination that cannot be removed by these
methods may be removed with a "SCOTCH-BRITE" pad, very fine steel

- wool, a plastic kitchen scourer or stronger solvents such as those
listed in appendix B.

The use of techniques and cleaners for more severe contamination will
reduce night reflectivity and therefore should be confined to the minimal
area possible. If cleaning results are poor, it is recommended that the
affected area may be covered with 3M Co. No. 425 UAL aluminum foil tape
and a patch of reflective sheeting. If cleaning results are ‘acceptable,
rinse, dry, and clear coat to the affected area.[zﬂ':I | ‘

The use .of mild detergents and cleaning procedures are appropriate
for general cleaning activities. When stfonger solvents are necessary it
should be recognized that sign reflectivity will be reduced. Therefofe, it
is essential that manufacturer's instructions be followed and that pro-
ducts are trial-tested prior to application on traffic signs.[9’15’34]

Bent Sign Repair

This countermeasure consists of repairing bent and damaged aluminum
signs through sign straightening and legend replacement. The Forest Ser-
vice recommends bent sign repair only when the time and cost of sign re-
pair is less than that associated with total rep1acement.[21] Appen-
dix A describes a procedure for repairing bent signs.

Puncture Repair

This countermeasure consists of repairing puncture damage to reflec-
tive aluminum and plywood signs. Puncture repair must be weighed against
the cost-of sign replacement. In most cases, the decision is based on the -
number of punctures and age of the sign. Procedures-for puncture repair
on aluminum and plywood signs are contained in appendix A.

Sheeting and Legends Replacement

This countermeasure consists of the repair of damaged sheeting and
legends in the field., As in the repair of bent signs and puncture damage,
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a tradeoff between repair and total replacement should be considered. Pro-
cedures for removing damaged sheeting, spot patching, repairing legends,
borders and symbols, and sealing is contained in appendix A.

Sign Overlays

This countermeasure is intended to reduce maintenance costs due to
vandalism through the application of ready-made sign overlays as an alter-
native to sign replacement. This countermeasure is appropriate in cases
where the sign face has been damaged beyond repair but the sign substrate
is usable. 'In these cases, sign overlays can be applied to the damaged
sign face or to the sign blank following sign face removal. The "SCOTCH-
LITE"™ Brand Reflective Sheeting Grade 800 System 5 developed by the 3M
Company, is a high intensity sheeting material with a thin aluminum back-
ing and very aggressive adhesive. This product can be overlaid on old
signs and there is generally no need for stripping the existing sign face,
The System 5 may be applied in the sign shop or in the field,[47]

The City of E1 Monte, California, used the 3M Company System 5 over-
lay to refurbish over 900 stop signs. City officials report that an
average of 27 signs were upgraded per day with the overlay system. In
comparison, complete sign replacement could be achieved at a rate of only
15 signs per day. An 80 percent increase in the number of signs that
could be replaced per unit time was reported.[34] In a value engi-
neering study performed by several state highway officials, however, it
was determined that overlays offered minimal time savings when compared to
complete sign replacement.” A cost savings of $0.45 per square foot of
sign face area was reported for the overlay. NOTE: The reader is referred
to the section "Case Studies" for a case study description of the program.
initiated by the City of E1 Monte, California.

Recycling of Materials

This countermeasure is intended to minimize vandalism repair costs
through recycling and reuse of sign and support materials. Recycling
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techniques include cutting smaller signs from large vandalized signs as
shown in figure 24 and stripping damaged sign faces to obtain reusable
sign blanks, and sign support straightening.[37]

Removal of the s1gn face mater1a1 genera]1y requires methylene chlor-
ide base paint removers .as c01d str1ppers Sandblasting may be used, but
in general, 1t is not econom1ca1 and may damage the application surface.
[41,46,47] Chem1ca1 str1ppers that may be applied by brush or tank
to remove s1gn face :nater1a1 are contained in appendix A. Most paint
removers conta1n chem1ca1s that ‘are harmful to the sk1n and eyes. Manu-
facturer's safety precaut1ons should be fo]]owed

The economics of sign‘facé stripping should be taken into considera-
tion due to potent1a11y high- time and cost. expend1tures required for the

procedure, (47] S1gn recyc11ng has been used by several agencies and
found to be econom1ca1 i

Sign Ownership Identification °

Sign 1dentifﬁcattoh‘broghams.1th1véEHtreFt1y affixing or imprinting
inforhation on the:sign»for:identificatidn pt‘OWnérship, penalties, re-
porting notices, and/or Signiihsta11atidn dates. The identification of
sign ownership through the use: of stickers, stamped ihprints and silk-
screening is considered to be: one of the most cost-effective countermea-
sures to sign vandalism (See references 9, 17 21,24). In addition to owner-
ship identification, information on pena1t1es, rewards, inventory numbers,
installation dates, and vandalism hotTines (telephone number) have been
incorporated on the identification decals.

Ownership identification is a key element to the prosecution of sign
thieves. Even in the abséncefof laws relating to the unauthorized posses-
sion of signs, positive OWnershipjidentification may be used to prosecute
vandals under "possession of stolen property" statutes.

- Stickers and decals with adhésiVe backing are available through many
sign manufacturers and.can be easily and securely adhered to the sign,
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Figure 24, Recycling of vandalized signs.
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These can be attached to either side of the sign but most agencies apply
the stickers to the back of signs. Figures 25 and 26 are illustrations of
stickers and decals currently used in Iowa, Wisconsin, and Virginia.

Ownership identification has gained widespread use primarily due to
the demonstrated needs for. ownership identification for prosecution of
thieves and the relative inexpensive implementation of this countermea-
sure, Nh11e information on sign inventory number and date of installation
are recognized as valuable data for sign system management, rewards and
hot1ine telephone numbers for reportihg stolen signs or sign vandals {see
figure 27) are considered by many agenciés to be of minimal va]ue,[g’
10,11] -

NOTE: The reader is referred to the section "Case Studies" for a case
study descriptioq of the sign ownership identification program in
the State of Virginia, '

Enforcement Measures

Some have suggested that sign vandalism may be reduced by enlisting
the assistance of. the Tlaw enforcement community in the prevention and
reporting of sign vandalism and the apprehension of vandals.

The results of a workshop attended by a national cross-section of law
enforcement officials indicated that the enforcement community recognizes
sign vandalism as a potential safety hazard as well as a potential source
of tort liability. However, in the VastJmajokity of political jurisdic-
tions, little or no statistical information is available on the magnitude
of the vandalism problem, the typical vandalism Tlocation and time
pétterns. Without such information, the law enforcement officials indi-
cated that directed patrols, selective enforcement, or other operational
enforcement techniques specifically for vandalism is impractical. Until
such information can be made available, it is unlikely that effective
enforcement operational procedures can be used as a deterent to sign
vandalism {(except for routine enforcement activities). Recognition of the
problem durihg shift briefing and roll calls may, however, increase patrol
officer awareness of the problem during routine patrol activities.

60



19

“UP TO snoo FINEOR 30 DAYS
mpmsoumm FOR REMOVING
OR TAMPERING WITH THIS SIGN
 AMES CODE SEC 171 .

/WARNING

Figufe 25,

2 100 fi impri tf : -_
B dutye s e 4an WIS DOT /

Ownership identification stickers used in

Osceola County, Iowa, and Wisconsin.
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COMMONWEALTH OF VIRGINIA

FORM MP-234 )
DEPARTMENT OF HIGHWAYS AND TRANSPORTATION

MAINTENANCE DIVISION

) <PUBLIC NOTICE-

(A) Working, placing anyt‘h'ing 'q‘r making any attachment on Highway Rights of Way without first obtaining a “Land Use Permit’”
is a misdemeanor under section 33.1-12(3) of the Code of Virginia. Contact your local Highway Residency Office for

assistance at i - Virginia. " Phone ( )

{B) Vandalism, theft or possession of a highway sign is punishable by law and perpetrators will be prosecuted.

Figure 26. Ownership identification sticker used in Virginia.
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$50 REWARD |
FOR INFORMATION LEADING TO

THE APPREHENSION AND
CONVICTION OF PERSONS

, DAMAGING THIS SIGN.-
CONTACT THE CITY OF BEDFORD -
POLICE DEPARTMENT,

'PHONE 283-5531.

Figure 27, Reward sticker used by the city of Bedford.



The most promising method of employing enforcement personnel that was
suggested in the workshop involved public education through established

police-community interaction, It was suggested that existing "Officer
Friendly" programs in schools, invaolvement in juvenile delinquency adjudi-
cation, énd‘inv01vement in local driver education programs may be used to
provide information on the nature and potential dangers associated with
sign vandalism, -

Details of the workshap findings are provided in appendix C.

Legislative Improvements

Sign vandalism concerns have been addressed by an increasing number
of states through the development and adoption of new laws and ordinances
or the modification of existing legislation to enhance enforcement and
prosecution efforts. The general law, as contained in the Uniform Vehicle
Code (UVC), Section 11-206 (1975 revision) states:

No person shall, without Tawful authority, attempt to or in fact
alter, twist, deface, injure, knock down, remove or interfere with
the effective operation of any official traffic control device or any

railroad sign or signal or anytigﬁcription shield or insignia there-
on, or any other post thereof.

A review of existing State laws covering sign vandalism indicates
that most State Taws have provisions that are comparable to Section 11-206
of the UVC or earlier versions of the law. With respect to individual
vandalism acts, most State laws prohibit altering, defacing, injuring,
knocking down, and removing traffic signs. Few States, however, address

vandalism by twisting and interfering with the effective operation of a
traffic control device. |

Individual state vehicle codes should be consulted to determine the
extent to which the above code is duplicated or supplemented. A summary
of state vehicle code provisions is provided in table 9 for various acts
of vandalism. Note that three States prohibit the unauthorized possession
of an official traffic control device {Iowa, New Hampshire, and North
Carolina). Wisconsin also prohibits unauthorized possession, although
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Table 9,

by State laws.

Summary of sign vandalism components prohibited

Altering

Tulsting

Detacing

Injuring

Knocking
ODown

Remoy 1ng

Interfering
with
Effective

Operation

Prohibits
Unauthorized
Possession

"See
Appendix
to Tanle

UvC

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Geprgia
Hawaii

1daho
11linois
Indiana

lowa

Kansas
Kentucky
Louisiana
Myine
"aryland
Hassachusetts
Michigan

. Minnesota
Wississippi
i ssouri
Hontana
Nebraska
Nevada

New Hampshire
Yew Jersey
New Mexico
New York
North Caroiina
Worth Dakota
Jhin

1 ahoma
Oreqon
Pennsylvania
Anode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Yermont
Virginia
dashington
west virginia
Wisconsin
Wyoming

District of Columbia

Puerto Rico

* & v » o 8 ® 8 &

Totals

©Q

-~
-
o

3

]

Source:

Reference.[23]
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Table 9.

10.
11.

12.
13.

14.

15.

16.
17,

18,

19.°

20.

by State laws (continued).

Alaska -- Law gives state the right to recover damages caused by
violating its law.

Arkansas -- Law covers “damaging” any devwce
Califernia -- Additiecnally inc¢ludes shoot1ng at devices and attach1ng

any material or substance to any device. The law also covers damag- -
ing any inscription on the device.

Connecticut -- Law also covers destroying any sign or light. - Law ap-
plies only if the acts are willful or malicious.

Florida -- Has a second law relating 1o barricades and detour signs.
Jowa =- Law appT1Es‘on1y if acts are willful and intentional, Penalty

is imprisonment for not more than 6 months and/or a fine of not more
than $500,

Kentucky -- Law does include damaging any guideboard, milestones, or

milepost. Law may no cover all signs and other traffic control de-
vices. .

Louisiana -- Bans tampering, damaging, destroying, or moving any
sign, signal or barricade. o ‘

Maine -- Includes destroying or-domaging any‘sign or signal.
Marryland -- Bans remova1 of -any part of.a traff1c control device.

Massachusetts Ee V1o1at1ng must be wil]fu1 and intentional. Law
covers destroying any . s1gn light mark1ng. or dev1ce

Nebraska -- Adds ‘eivil liab111ty for a, violation.

New Hampso1re - Excepts acc1denta1 'damage to traffic control de-
vices. A , ) )

‘.

New Jersey;--- Law app11es only 1f act 1s w1]1fu1 oF 1ntent1ona1

North Caro11na -- Law applles only to s1gns and authorizes payment of
rewards for convictions : - )

Ohio -= Includes dr1v1ng over freshTy-painted 11nesr

South Carol1na --»Prov1des a SDeCli] pena1ty F1ne of oot Ieéé fhan
$1,000 .and/or- 1mpr1sonment ‘from one 'to five 'years. If injury results,
the penalty is'a felony with“"thé’ -Judge" determining the penalty. If
death results, it 'is a fe1ony .punishable by 2 to 30 years in prison.
Virginia -- Law applies only to signs,

Hisconsio - Law applies only if act is willful or intentional.

Puerto-Rico -- Bans damaging any device.
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this provision is not a part of the State's vehicle code, and therefore,
does not appear in table 9. Note that UVC Section 11-206 does not include
unauthorized possession of traff1c control devices. However, criminal code
provisions do ban stealing or possession of stolen property [23]

Several states have or are current]y revising their laws related to
sign vandalism. Of special note are the following:.

e South Carolina provides particularly stiff penalties including
fines of not less than $1,000 or imprisonment from 1 to 5 years.
If death results from an accident related to a vandalized sign, 2
to 30 years of imprisonment is the possible sentence to the sign
-vandal.

® Alaska and Nebréska provide for civil 1iability for sign vandals.

o California adds spebﬁfic reference to shooting and attaching any
materials to a sign.

It is important to note that some States have more than one law on
sign vandalism. The summary contained in table 9 was performed relative
to "vehicle" code provisions. However, sign vandalism laws may also exist
in the "criminal" or "highway" codes of particular States.

In general, legal consultants suggest that the development of an
improved law covering sign vandalism should consider the following:

e As a minimum, every State shou]d have UVC Sect1on 11-206, Supple-
ment III, 1979

¢ In States where local authoritiés are not preempted from having
ordinances on subjects covered by the State vehicle code, munici-
pal authorities should have a local ordinance covering the State
1aw.

e Provide for additional specific acts of vandalism (in addition to
those in UVC Section 11-206) covering shooting at, applying mater-
ial to, and placing paint upon a traffic control device.

e Ban unauthorized possession of a traffic control device.

¢ Provide a specific penalty. The recent trend in revised State
laws is to increase fines and stiffen penalties. However, law
enforcement personnel suggest that 1large fines are often con-
sidered by the judicial system to be excessive in relation to
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other crimes and therefore tend to dismiss many cases (§ee
appendix C for details on law enforcement perspectives of sign
vandalism). :

o Ensure that viclations are crimes and not infractions.

o Add certain presumptions to discourage attaching stickers and
advertisements on signs and supports.

Once an improved law has been developed, attentfon must be given to
educating the public at large, elected officia1s, public. officials in
charge of maintaining our highway system, and the law ehforcemeht commun-
ity. A special effort should be given to bring the problem to the atten-
tion of State legislators as well as other organizations such as the local

“units of the International Association of Chiefs ofrPoTice,-American Asso-
‘ciation of State Highway Officials, Institute of Transportation Engineers,
National League of Cities, the National Association of County Officials,
and the National Advisory Committee on Uniform Traffic Control Devices.

. Examples of laws covering sign vandalism developed in the States of
Wisconsin and New Jersey are provided in appendix D.

Information is not readily available on the effectiveness of improved
legislation as a deterrent to sign vahdaTTsm."The trend in recent State
legislative changes has been to stiffen monetéry and imprisonment penal-
ties. However, many enforcement personnel do not‘consider_étiff fines or
pena1t1es‘as aﬁ effective countermeasure from an adjudication perspect ive,
due' to the re1Uctahce of courts to impose extreme1y stiff peha1ties for
sign vandalism. \

B R

Public Information and Education

Improved public perceptions about the costs and potential dangers of
sign vandalism through public information and education efforts is con-
sidered by many to be an effective countermeasure as well as an essential

. supporting actiVi;y‘td other antivandalism ef forts.

Public information and educétion\shod]d be an integral part of any
effort to reduce sign vandalism. Several approaches have been used to

inform and educate the public. They include:
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Press Releases -~ Newspapers, periodicals and professional jour-
nals are commonly used to convey information on a variety of sign
vandalism-related topics including (1) maintenance costs, ;
court settlements, (3) accidents attributed to sign vandalism, (4

examples of vandalism, and (5) vandalism programs and countermea-
sures, A sample news release developed in Wisconsin is shown in
figure 28. : ‘ '

Brochures -- Innovative antivandalism campaigns have been ini-
tiated in several States. Figures 29 and 30 are examples of bro-
chures developed in Oklahoma; South Carolina; Baltimore, Maryland;
and Clark County, Washington, ‘

Displays -- Exhibits of vandalized signs have been displayed to
Tncrease public awareness of the cost and potential danger.
Examples of agencies who have developed such disp]ays‘inc1udE9P§g3
County, Minnesota and Hickory Township, Pennsylvania,-”*%
The Pine County and Hickory Township displays, developed in the
early 1970's, 1illustrate the cost and danger of vandalism and
contain examples of vandalized signs from the area. The displays
were posted in prominent locations including county fairs and the
township hall during periods which maximize attention to the
display. Some traffic departments have initiated other campaigns
to improve the public understanding of traffic control devices
through display boards 1in schools and business offices. These
have also been displayed at public facilities, trash receptacles
and lamp posts.

Amnesty -- In May of 1976, the State of Wisconsin declared "High-
way sSign Amnesty Month" 1in conjunction with the introduction of
sign vandalism legislation. Over 2,500 traffic sigfﬁﬁ]most'of
them recyclable, were returned to local jurisdictions.

Public Education -- Educational efforts through television, radio,
and print have been directed toward various segments of the popu-
lation. Many programs emphasize education to school-aged children
ETg igeﬁé]due to the high incidence of involvement in vandalism.
e Seminars have also been offered to civic groups
through representatives from local law enforcementtlf?encies,
traffic agencies, psychologists, and -sociologists. - The
suggestion has also been made to incorporate the subject of sign
vandalism in driver ‘education programs in high schools. S

Little information is -available on the effectiveness.of public rela-
tions and education as a countermeasure for sign vandeﬂ1's.m.]:10'12'16:I

However, the State of Wisconsin has reported extremely favorable results
in terms of statewide reductions in sign vandalism from a continuing pub-
lic information campaign. It is generally accepted that most efforts to
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Wisconsin Vandalism Program Revisited

WARNING
$25 to $10,000 fine or

imprisonment for sign
theft or possession.

SIGNS SAVE LIVES

In the September 1976 issue of this newsletter, we reported to youa positive
appreoach to the vandalism problem being taken by the State of Wisconsin
called “"Warning Signs Save Lives.”

The program is a successful one as the results are beginning to prove. The
January issue of BETTER ROADS Magazine had the following comments:
“Statewide highway sign vandalism may be an the decline because of WDOT
efforts. A survey of highway district offices finds that the number of signs
replaced last summer on the state trunk system is down, as much as 20 to

25%."

Wisconsin is going a step further in this program, as the February issue of
BETTER RQADS reports: .

“Effective January 1, 1977, the Wisconsin DQOT is giving its highway sign
vandalism program a ‘personal’touch. Driver license examiners have institu-
ted a program that takes the anti-vandalism message directly to all new drivers
between 16 and 19, and their parents or guardians. As each person success-
fully completes the driver examination, he is handed an anti-vandalism
brochure and asked to take the time to read it and discuss it with family or
friends. The decision to take the message to teenagers stems from the fact
that more than 90% of those arrested for ail types of vandalism are below the

ages of 19’

[

Similar campaigns have been launched by the Georgia Department of Trans-
portation and the Mississippi Highway Department as more governmental
agencies take positive steps to reduce the costly effects of vandalism in both
money and iives. Propose such a program to your accounts in an effort to en-
hance motorist and pedestrian safety as well as reduce the ““vandalism’’ ob-
jection to brighter, safer signing.

Figure 28.

Sample news release by Wisconsin Department of Transportation.

70



TL

The
Baltimore

SIGN VANDALISM -
ON SOUTH CAROLINA'S

o Be aware of it

HIGHWAYS
o Don’t tolerate it

" FINES - $1,000 AND MORE ’ : o @
[ ¢ YEARS - - :
»on JAILED FROM 1 TO 5 YEARY ) AR COUNTY PURLIC WCRKS CEPRATMENT

"ANTI-\ANCALISM CAMPAIGN™
889-2436

Figure'29 Example of pub11c 1nf0rmat1on brochures from Baltimore,
Maryland; South Carolina; and Clark County, Washington.
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Oklahoma
Taxpayers

are being
VANDALIZED!

Y/
ASTOR

SPEED
umir

S

SIGN VANDALISM:
EVERY OKLAHOMAN’S PROBLEM

Every year, over 10,000 Oklahoma road signs
are being mutilated, stolen, or destroyed. At an
average cost of $70.00 per sign, this costs you, the
taxpayer, nearly three quarters of a million dollars
each and every year.

Not only Is sign vandalism expensive, but it can
be very dangerous, as well. Accidents resulting in
heavy property damage, personal injury, and even
death frequently occur because traffic signs have
been knocked over or stolen.

Here's what you can do!

Report any unusual tampering of road signs to
your local authorities. Let them know Immediately
f you discover that any sign Is missing, knocked
down or vandalized in any manner. If you find a
road sign, tumn it into your local law enforcement
agency.

Check the facts:

s wN

Over 70% of all county road signs are dam-

aged.

One sign per mile Is vandalized on city streets
in an average communlty.

It is & misdemeanor penalty and a $10 to $100
fine for Interfering with a traffic sign.

It is a felony for a person to be in the
unauthorized possession of a sign.

Pasents of vandals can be held responsible for
up to $1,500 (f their child Is under 18 and liv-
ing at home.)

Should an injury or death result because a sign
Is removed or altered, a person could face civll
bability or manslaughter charges.

Figure 30. Oklahoma public information brochure on sign vandalism.




reduce sign vandalism can be enhanced through the attainment of public
support and cooperation, NOTE: The reader is referred to the section
"Case Studies" for a case study description of the public information and
legislative improvement efforts in the State of Wisconsin.
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PROGRAM DEVELOPMENT GUIDEL INES

Agencies and municipalities that have sign system maintenance respon-
sibilities should carefully weigh the potential benefits of initiating an
antivandalism program. A well-planned and executed program may prove to
be an effective means of achieving significant reductions in time and
material costs associated with sign maintenance due to vandalism, If van-
dalism and associated costs are not considered to be problematic, adoption
of selected antivandalism procedures may benefit the agencyvin terms _of
reducing the potential for tort 1iab11ity and serious traffic accidents
associated with a low rate of sign vandalism, |

Two basic approaches have been employed by agencies in the deve1qp-
ment of antivandalism programs. The most common approach consists of the
imp1ementatﬁon of physical countermeasures (sign construction and instal-
lation techniques, sign repair and maintenance techniques, and ownership
identifieation) by sign maintenance departments .on an "as needed" basis.
This approach has proven to be successful when used in response to speci-
fic types: of vandalism. A less frequently used approach involves the
implementation of a multifaceted program consisting of physical counter-
measures in addition to nonphysical countermeasures, such as public infor-
mation, legislative 1mprovements,‘and/or law enforcement involvement.

The following sections present guidelines for p1ahn1ng, implementing,
and evaluating a program to reduce sign vandalism costs and liabilities.
The guidelines consist of"c0mm0n1y recommended procedures for reducing
tort 1{abi11ty.[3’20’22] Guidelines are also provided for State and
local officials for selecting, applying, and evaluating the sign vandalism
countermeasures described in the section "Sign Vandalism Countermeasures.”
The guidelines should be app1ied_in‘the context of agency goals, policies,
and procedures, giving special consideration to existing resource and
budgetary constraints within a pérticu]ar jurisdiction. While relatively
few agencies have taken such a comprehensive approach to reducing sign
vandalism, as suggested'in these quidelines, a review of past experiences
suggests that significant benefits can be achieved through a comprehensive
and systematic program. |




Program Planning

The following five steps are recommended for the planning component
of an antivandalism program. The relationships between the five planning
steps are illustrated in fiqure 31,

STEP 1 -- Coordinate Program,

STEP 2 -- Identify the Problem.

STEP 3 -- Review Existing Policies and Procedures.
STEP 4 -- DéVe]dp Program Objectives.

STEP 5 -- Select Countermeasures.

STEP 1 -- Coordinate Program

After the decision has been made to initiate an antivandalism effort,
the first order of business is to establish coordination between various
governmental and public units, Representatives should be sought in the
areas of sign system maintenance, traffic engineering, law enforcement,
highway safety, adjudication, as well as other public, private and civic
groups with an interest in the subject. A brief meeting should be sche-
duled to establish communications and an understanding of the rationale

and elements. of the program. The major purposes of the meeting should
include:

e To describe agency or governmental concerns over sign vandalism
within the Jjurisdiction. A brief presentation should be made on
the definition of sign vandalism and its negative impacts using
information contained in the section "Scope and Magnitude of the
Problem" of this manual. The presentation should also include
examples of vandalism within the area, resultant negative impacts,
and antivandalism activities undertaken to date (if any).

e To present an outline of the anticipated approach to planning,
implementing and evaluating the program. A brief outline can be:
developed based on the guidelines presented in this chapter,

8 To describe the benefits to be achieved from the program in terms
of reducing maintenance costs, accidents, and 1iability.

e To establish a steering committee to oversee program activities
and provide direction and communications in each individual's
respective department or group. The committee should ideally have
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STEP 1

Preprogram Coordination
v
v v

STEP 2 | - STEP 3

Problem Identification Review Existing Policies
and Procedures

v 3

STEP 4

Establish Program
Objectives

STEP 5

Select Countermeasures

Figure 31. Antivandalism program planning stepé.
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representation from each public and private group. The committee
should meet regularly to report and review program progress and
achievements. Each member should be willing to take an active role
in all phases of the program.

e To establish the overall goals of the program. Generally, one or
more of the following goals should be adopted, depending on the
concerns of the group and the knowledge of the existence of speci-
fic vandalism problems: (1) to reduce material, labor, and equip-
ment costs associated with the repair and replacement of vandal-
ized signs; (2) to reduce the potential for death, injury, and
property damage from traffic accidents resulting from sign vandal-
ism; and (3) to reduce governmental l1ab111ty for accident damages
and losses resulting from sign vanda11sm

STEP 2 -~ Identify the Problem

Problem identification must be performed to determine the scope and
magnitude of sign vandalism within a particular Jjurisdiction. = Careful
problem definition will allow the selection of appropriate program objec-
tives (see Step 4) and will often dictate the selection of counter-
measures. In addition to be{ng a prerequisite activity in the selection
of appropriate vandalism countermeasures, problem identification methods
also provide an effective means to manage. and maintain the entire sign
system. ‘

Determination of the following statistics should be used to fully
define the scope and magnitude of the vandalism problem within a jurisdic-
tion:

¢ Number of vandalized signs repaTred or rep]aced stratified by

sign type and type of vanda115m

e Sources reporting vandalism, such as sign crew, p011ce, public or
other sources,

¢ Percentage of the total inplace sign system vandalized per year.

¢ Costs of sign vandalism repair or replacement by material costs,
time expended, labor and equipment costs.

e Percentage of tot al sign work due to vandalism,
¢ Time of vandalism by time of year and night/day.

80



e Location of vandalism by urban/rural, roadWay type, and road name.
e  Number of vandals apprehended by law enforcement 0fficia1s.

e Number and severity of accidents in which sign vandalism was a
- contributing factor.

"o Tort settlements resu]ting"from vandalism-related damages and
Tosses. ) - ‘

' The above statistics should be based on sound data describing actual
vandalism incidents. The statistics should be determined on an annual
basis to facilitate comparison of vandalism changes and trends. Sources
of input for problem definition includes sign inspection reports, traffic
control device work orders, accident reports, “sign 1nvehtories, police
incident reports and public complaint logs, and newspaper articles. Un-

ffortunate1y, most agencies do not maintain the type of information that is
conducive to easy identification of the problem. For other agencies, the
information is maintained, but not in a manner that can be easily re-
trieved and summarized:. In these instances, statistics may be sampled for
a portion of the year and expanded to provide annual estimates. [In the
‘majority of cases, however, existing methods of recordkeeping will have to
be modified or procedures will have to be adopted to collect and maintain
information necessary. for problem definition.

The methods listed below are used by various agencies to assist in
the management of the sign system and to facilitate definition and moni-
toring of the sign vandalism problem:

Periodic sign 1nspectionsQ4”' o

Sign -inventories. |

Sign maintenance recordkeeping. -

Improved communications between governmental‘units;’
Community involvement.

Existing agency‘procedures should be reviewed in the context of need-
ed sign vandalism ihformationvusing the guide]ines'presented below.
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e Periodic Inspections

A1l traffic signs should be inspected by trained perscnnel on a requ-

lar basis. The Forest Service suggests that all signs be inspected once a

year and signs on higher volume routes be inspected twice a year.

[21]

Signs should be inspected for:

Legibility.
Reflectivity.
Overall condition,

Minimum height above road surface or shoulder,

Minimum setback from pavement edge.
Proper location,

The Federal Highway Administration ‘suggests the foliowing sign-

related information be recorded as a part of rout1ne field inspections of
the highway system: [28]

Evaluate sign illumination, reflectivity, placement, visibi]ity,
adequacy, and maintenance.

Determine whether driver clues in the form of signs provide enough
advance information for nonlocal drivers to safely negot1ate their
intended route.

Review installations to see if signs are placed outside the re-
covery zone and incorporate breakaway features., Decide whether
the signs can be relocated onto nearby structures or to noncriti-
cal areas,

Review breakaway sign features for proper installation, including
panel heights, hinge points, buried slip bases, and overheight
footings. Check to see if timber posts are dr111ed or notched to
meet breakaway criteria.

Check signs that are vulnerable to traffic in more than one direc-
tion to determine if they have a multidirectional breakaway fea-
ture. .

Review intersecting crossroads for adequate sight distance and
advance warning,

Determine whether advisory speed signs on ramps and curves provide
enough advance warning. Check the signs to insure that they are

82



not blocked by light po1es and/or other s1gns and that they are
visible at night.

& Verify whether signs are in conformance with the Manual on Uniform
Traffic Control Devices (MUTCD) with respect To size, height,
ref lectivity, and location.

Nighttime reflectivity is also an important element of sign inspection
that should not be overlooked. The Highway Safety Progfém Manual (Standard
13) requires the inspection of reflectorized signs at night and during
daylight conditions.tzg] A procedure suggested by the Forest Service
for conducting tests of nighttime reflectivity is shown in figure 32.

[21]

A11 inspection findings should be documented to facilitate management
of inspection reports, recommendations and corrective measures. The sign
inspection sheet used by the Forest Service is shown in figure 33.

& Sign Inventories

In conjunction with regular sign inspections, inventories of in-place
signs should be developed and updated as sign work is performed. A sign
inventory can be a paper file or computerized information system that
describes the location, sign type, support type, and condition of all sign
installations. Figure 34 shows a data form developed by the Michigan
Department of Transportation for use in deveToping manual sign invento-
ries. Figure 35 illustrates a computer1zed 1nventory developed and main-
tained by the Washtenaw‘County, M]ch]gan Road Commission. [30]

Sign inventories are useful in identifying areas of locations with
high rates of vandalism, documenting sign locations in the event of sign
theft -or knockdown, and ‘documehting past sign work histories in legal
matters dinvolving 1litigation of tort c]aims.[24] The city of San
Jose, California, has developed a computerized sign inventory system,
which has become the focal point of its highway risk management efforts,

[31]
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Inspecting Nighttimé Reflectivity

® With masking tape, afix 10- by 8-inch sign
inspection guide to clean section of the sign. Forest
and District sign coordinators can obtain sign inspec-
tion kits from 3M Co., Reflective Products Division,
5t. Paul, Minn. \

¢ Step back about 30 feet. Hold flashlight about

2 inches from your eyes and shine it at the sign. Do

not use vehicle headlights.

® |f the inspection guide is brighter than the sign,
the sign shouid be replaced within the year.

® |f the sign is brighter than the inspection
guide, the sign will not have to be replaced for a
number of years.

® if the sign and the inspection guide appear of
equal brightness, the sign has from 1 to 2 years of

~~useful life |eft.__ ‘

As experience is gained in this test procedure, it
becomes easier to evaluate reflective brilliance with-
out using the inspection guide on each sign. With
enough experience, the inspection guide is only
needed for questionable cases.

Source:”51gns,Maintenanée-Guide.[21]

Figure 32. Procedure for jnspecting‘nighttime sign reflectivity.
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SIGN INSPECTION AND INVENTORY

Remarks

Signed By Date

Source: Signs Maintenance Guide.[21]

Figure 33. Sign inspection and inventory form used by
the forest service.
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WASHTENAW COUNTY SIGN INVENTORY REPORT DATE: MAY 12, 1983
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Figure 35.

‘Washtenaw County, Michigan Road

computerized sign inventory.
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8 Sign Maintenance Recordkeeping

Sign maintenance recordkeeping is another important element of prob-
lem identification and risk management, Maintenance records, in the form
of sign or traffic control device work orders, may be used for a variety
of purposes which include: '

¢ Summaries of sign work by location that may reveal areas with high
rates .of vandalism,

& Sign inventory updating.

e Historical records of sign work, materials, and labor for budget-
ing.

@ Records for use in Titigation of tort claims.

¢ Evaluation of antivandalism hardware/program effect.

" Most highway agencies maintain work order records in the form of paper or
computerized files. However, most work order forms do not contain infor-
mation on the reason for sign work. The work order developed for
Charleston, South Carolina, is an exception. Various purposes can be
recorded for the sign work, including vandalism, accident knockdown, and
general maintenance, as indicated in figure 36.[30]

¢ Improved Communications Between Governmental Units

Sign maintenance is generally the responsibility of highway depart-"
ments, although police also have- emergency signing responsibilities in
some jurisdictions. However, incréased involvement by other units of
government has been shown to make a significant contribution toward prob-
lem identification and risk (liability) reduction. In some municipalities,
public agency employees "are trained to locate and report defective signs.
Police, solid waste collection personnel, utility workers, and other per-
sonnel who regularly travel the street network can also play a major role
in improving timeliness of reporting and response to vandalism.[zo]
Figure 37 illustrates the service request form used by various municipal
departments in the city of Lake Forest, I1linois, to report various types
of problem situations including vandalized street and traffic signs.
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Department Of Traffic and Transportation

SITE DESCRIFTION

Charleston, S.C.

SIGN WORK ORDER

. City (1) FAP (1) .
Rte. Type{State.(Z) Class -[ FAU lZJ]‘ Subdiv.
. - Other (3) Kon-FA (3) N1
Locatipn: On , Teet +E(2 from
~Street Name Jist. S((BB
W(a
centerline N{1) OVHD(5 *side
“of on thetE(2) CNTR(6 ’
T X-Street S{3) ISLD(7
, N(a)
Sign No.

N(1)
facing ‘&%;}D'
o W(4)

WORK DESCRIPTION

Notes: °

Req'd,du'e to: Acc(i). ¥Yand(2), Maip_t(3), Const{4), Upgr(5), Other(6)Comp1(7)
Si.gn Type: — | ' Sign Code:
- Sign Size: Width (inches) hetght (inches)] |
Face‘ T_ype.' Eng(l},‘H'jnt(Z). Non-Refl(3), Other{8).....civieeriricnnsans
Support T_ype u-ch(1), " P\pe(2). Ut11(3), Tele(4), Mast(5), Mtr Pst(6),
Span H1re(7), Other(a) .....................................
Sign Hork Install(1), - Replace(2), Repair(3), Remove(4), Relocate(5), E
. C1ean(6). Other (7), NONE(0)vsenreeranenerenarnrernnnencansones |
Post ﬁork Install(l), Replace{?), Repa1r(3), Remove(4), Re1ocate(5). .
o Other (6}, None(o)........l .......................................
No. of Signs_in Lo T T Y
MANPOWER - - 3
Time Spent: HoursL Minutes No. of Men
AUTHORIZATION/VERIFICATION ) ,
Work brdered By: . Date jl
Work Corfp)eted By: . Date

Figure 36, Sign work order form used by Charleston, South Carolina.
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THE ClTY OF LAKE FOREST 5
SERVICE REQUEST Ne 34401
To... - oDate
From. ‘
location. e
TIOLES | NEEDS CLEANING POOR DILAINAGE
STREETS . :
CRACKED TLAISED 1001t DRAINAGE
SIDEWALKS
TREES AND i CREATING TRAFFIC HAZARD DISEASED ‘ DEAD
SHRUBBERY
STREET DAMAGED OUT NOMBER
LIGHTS '
TRAFFIC DAMAGED OUT OUT OF PHASE
LIGHTS ~ ’
" STREET A-ND [DIRTY | HIDDEN | DAMAGED |MISSING] TWISTED HEAD
TRAFFIC SIGNS ‘
VANDALISM LITTER UNSAFE EQUIPMENT
" PARKS ’
. - NO BUILDING YERMIT DISPLAYED
BUILDINGS
) Flii DAMAGED I.EAKING HIDDEN
- HYDRANTS .
"Remarks; - - o
Action Tuken .....
Date........:. ...t Sighature.
| EMERGENCY IEPOIT AT ONCEI FORN |z..znjuoom

Serv1ce request form used by governmenta] unTts in
the c1ty of Lake Forest, I1]1no1s.

Figure 37.

90



e Community Involvement

Several communities have encouraged public invelvement in the report-
ing of sign vandals and vandalized signs. Educational programs and public
information are key elements in obtaining public involvement. Many agen-
cies have implemented hotlines and reward incentives for reporting vandal-
ism. The example shown previously in figure 27 illustrates a sticker that
has been placed on the back of signs to inform people of telephone numbers
and rewards (provided by 3M Company, St., Paul, Minnesota). The use of

reward incentives, however, has received mixed effectiveness ratings.
[9,32]

STEP 3 -- Review Existing Policies and Procedures

Concurrent with problem identification, activities should be under-
taken to identify and review current state and local activities relating
to sign vandalism. This may be accomplished by requesting information on
the following topics (via telephone or written correspondence):

@ Antivandalism Legislation -- Information should be obtained on
existing state laws and local ordinances relating specifically to
sign vandalism. Legislation on the destruction, theft or vandalism
of public property may also be obtained, since it also relates to
vandalized highway signs. Possible information sources include
the State Vehicular Criminal Code, the State Department of Jus-
tice, municipal attorney, or other legal council. Upon receipt of
pertinent information, existing laws should be reviewed to deter-
mine (1) conformance or adoption of the Uniform VYehicle Code, (2)
recognition of various types of vandalism, (3) whether unauthor-

. ized possession is banned, (4) whether violations are considered
as crimes or civil infractions, and (5) whether local authorities
are preempted of having ordinances covered by the state vehicle
code. The above information can be compared with the legislation
in other..states using the information provided in the section
"Sign Vandalism Countermeasures" to determine the adequacy of
existing legislation, the need for improved legislation, or the
need of adopting local ordinances on sign vandalism.

e Enforcement -- Discussions should be conducted with local, State

and other police officials regarding departmental knowledge of and
attitudes toward sign vandalism., Efforts should be made to obtain
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informatida on (1) department awareness of a sign vandalism prob-
Tem or high vandalism areas, (2) departmental knowledge of anti-
vandalism legislation and appropriateness of penalties, {(3) sta-
tistical information on the number of vandalism incidents or van-
dal apprehensions, and (4) opinions of judicial system responses
to apprehended sign vandals.

e Judicial System -- Statistical and attitudinal information should
be requested -from representatives of the local judicial system
(judges and juvenile court case workers) on the frequency of pro-
secutions, judgments, penalties, and disposition of sign vandalism
incidents. '

STEP 4 -- Establish Program Qbjectives

Program objectives are logical, straightforward statements of the
specific achievements to be accomplished from the program.’ The objectives
will thus provide a "yardstick" by which actual program achievements and
effectiveness can be measured. Objectives should be based on the stated
program goals (Step 1); the identified vandalism problem (Step 2); and
deficiencies identified in the areas of 1egis1atioh, enforcement and

adjudication (Step 3). Objectives should be specific, attainable, and
measurable,

For example, suppose. that the reduction of accident potential and
governmental Tiability were selected in Step 1 as major program goals and
that a review of traffic control device work orders for the previous year
revealed a few cases of stop sign and warning sign theft in Step 2. These
findings may suggest the following program objectives: To reduce the
potential for accidents and liability by reducing the number of stolen
stop signs and warning signs including advance warning‘signs for curves,
railroad crossings, pedestrian crossings, and intersections as well as
chevrons and target arrows on the entire road system.

Key elements of the above stated objectives are:

¢ Specific. The rationale for the objective is stated (i.e., acci-
dent potential and liability reduction) as well as the specific

elements of the sign system (i.e., all stated signs on the entire
road system) to be considered.
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¢ Attainable. The section "Sign Vandalism Countermeasures" and the
appendixes suggest several feasible countermeasures for reducing
sign theft (i.e., vandal-proof fasteners, increasing sign height
and setback, and ownership identification),

@ Measurable. Achievement of the objective can be measured by com-
paring the number.of stolen signs of the types identified before
and after implementation of a countermeasure.

- As another examp]é, suppose that Step 3 activities revealed that the
current State laws dofnot prohibit the enaction of local ordinances on
sign'vanda1ism and that a more comprehensive law (than provided by State
code) on the subject is warranted. A program objective for this may be
stated as follows: '

To develop and adopt a comprehensive local ordinance covering all
possible acts of sign vandalism and theft, unauthorized possession,
penalties, fines, and responsibilities. A public information campaign
should accompany the adoption of the ordinance.

STEP 5 -- Select Countermeasures

Countermeasure selection activities must be performed for each pro-
gram objective developed in Step 4. The selection process should consider
all available products, techniques, and programs that may be appropriate
for achieving the stated objective. In many cases, countermeasure selec-
tion will be straightforward. However, when alternatives are available, it
s important that the anticipated cost-effectiveness of the countermea-
sures options be used fof countermeasure selection. Unfortunately, only
1imifed statistical information is available on countermeasure effective-
ness in terms of reducing vandé]ism frequency and costs. Therefofe, judg-
‘ment must be used along with the experiences of other agencies as reported
"in the section "Sign Vandalism Countermeasures" and the appendixes.

The selection of countermeasures should be based on an analysis: of
countermeasure applicability and cost-effectiveness. Failure to consider
applicability and cost-effectiveness issues may result in excessive
expenditures of time, money; and other resources with marginal impact on
the identified sign vandalism problems. |
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o Countermeasure Applicability

Quantitative data regarding the effectiveness of countermeasures is
limited due to a genefa1 lack of previous evaluation results. Thus, the
effectiveness of various countermeasures in terms of reduced maintenance
cost or frequency of vandalism is not known in specific terms. The infor-
mation that is available is generally a subjective rating of effective-
ness. However, the past experiences do suggest that the countermeasures
presented in the section "Sign Vandalism Countermeasures" may be poten-
tially effective when properly applied to specific problems and loca-
tions.

To facilitate the identification of possible countermeasures for
identified vandalism problems and concerns, table 10 is provided to sum-
marize the relationship between the countermeasures presented in the sec-
tion "Sign Vandalism Countermeasures" and specific types of sign vandalism
described in the section "Scope and Magnitude of the Problem." While
table 10 does not provide a.measure of the magnitude of countermeasure
effectiveness, it does indicate alternative countermeasures that have been
applied by other agencies for specific vandalism problems.

e Countermeasure Cost-Efféctiveness

A1l feasible alternatives for a particular problem or program objec-
tive should be analyzed in terms of cost-effectiveness to ensure that the
most appropriate actions are being taken.

Countermeasure cost-effectiveness can vary according to geographic
area, purchase quantity, time of year, market supply and demand, staff and
equipment requirements, and the desired scope of the program. Thus, the
cost elements of various countermeasures should be determined by each
agency. When considering physical countermeasures, the total cost over
the complete 1life cycle should be considered when estimating the cost.
Operating, maintenance, and disposal/replacement costs must be taken into
account. The value engineering concept suggests that the following speci-
fic cost elements be considered:[33]
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Table 10. Summary of countermeasures aﬁp]icability for

specific types of vandalism.
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- Capital investment.
Financing.
Personnel and materials costs for implementation.
Operating.
‘Maintenance.
Alterations.
Replacement.
‘Salvagé.

Denial of use (cost of not implementing a countermeasure).

"These cost elements must be weighed against the anticipated ef fective-
ness of alternative countermeasures to determine the most cost-beneficial
approdch " to solving the problem within staff, resource, and ‘budgetary
Timitations. R - S

Program Implementation

Program implementation should include the following steps:

STEP 1 -- Schedule and Initijate- the Program.
STEP 2 -- Monitor Program Achievements.

e STEP 3 -- Adjust Program Countermeasures.

STEP 1 -- Schedule and Initiate the Program

After the countermeasures have been selected, the. program must be
implemented in a manner that will optimize the impact on vandalism prob-
lems. This can be accomplished by (1) following a comprehensive implemen-
tation plan that attacks all identified vandalism problems and concerns,

and (2) increasing public awareness of the vandalism EffbrtS'thrOUQh pub-
lic information activities. o “

Many antivandalism programs implemented to date tend to reflect the
efforts of a single agency department or group. - For example, the mainte-
nance division may implement programs of physical countermeasures to re-
duce vandalism-related maintenance costs. In another agéncy, the public
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affairs -department may develop and implement a public information cam-
paign. To the extent possible, these individual efforts should be combined
and coordinated to maximize total program effectiveness.

[t must be recognized that some countermeasure componenté of a pro-
gram can be initiated in a much more timely manner thah others.  For
instance, sign ownership identification can be implemented easily duking
routine maintenance activities whereas legislative improVements may take
months to develop, publicize, and enact. Because of this, there is a
tendency to "“implement and forget" the easily implemented countermeasures
and "lose interest" in the more time-consuming countermeasures. An imple-
mentation‘p1an‘shou1d>be followed that considers the time and cost dif-
~ ferences bf various countermeasures, Specific schedules and milestones
shdd]d be established and periodically reviewed by a steering committee to
ensure conformance to a comprehensive implementation plan,

Public relations professionals emphasize the importance and need for
public informafion to accompany any antivandalism effort. Thus public
1nf0rmatibn may be a countermeasure itself or serve as a support activity
for othér countermeasures. The Wisconsin Department 'of Transportation
used this approach to publicize the enactment of -their improved 1976 law
on sign vandalism (see the section "Case Studies," Case Study 3).

STEP 2 -- Monitor Program Achievements -

.. During program implementation, it is extremely important to monitor
~achievements through a continuing recordkeeping effort. Records should be
maintained. on the.following measures:

Program startup costs.
Countermeasure material costs.
Time and cost to implement countermeasures.
“Number of vandalism incidents (i.e., taken from workorders and

® o e o
.

"~ other maintenance records).

Achievement of program objectives.
¢ Unexpected problems,
e Conformance to implementation milestones,
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This information is necessary for program evaluation as well as for
adjusting activities during implementation to ensure maximum benefits.

STEP, 3 -- Adjust Program Countermeasures

The information recorded in STEP 2 should be periodically reviewed to
identify possible implementation problems  or unexpected changes  in -the
vandalism problem that requires a new or modified countermeasure. The
early identification of these problems allows for timely adjustment of
countermeasures, objectives and schedules to meet the changing demands of
the vandalism problem.

Program Evaluation

Program evaluation consists of measuring the effects of the anti-
~vandalism program against the stated program objectives. The steps that
should be considered in the evaluation are listed below: )

STEP 1 -- Evaluate Program Effectiveness.
STEP 2 -- Evaluate Administrative Issues.
6. STEP 3 -- Document and Distribute Findings.

STEP 1 -- Evaluate Prbgram Efféctigeness

The ultimate success of the antivandalism program is. measured by -the
.‘extent to which sign vanda]iém is affected by the imp1emehted countermea-
sures. This is accomplished by comparing sign vanda1ism‘measures‘before,
durihg, and after (if the program is not adopted as an ongoing policy or
procedure of the agency) the program activities. Comparisons of the fol-
lowing measures of effectiveness will provide necessary information to
- judge the value of the program. The specific measure(s) chosen to be
evaluated should be related to the stated program objectives (see STEP 4
of Program Planning). Examples of possible evaluation measures are listed
below:

¢ Total number of signs vandalized per year.

® Number of signs vandalized by type of sign, type of vandalism and
location of sign,
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¢ Number of reports of vandalism by department, public, police, etc.
e Number of accidents to which vandalism contributed.
¢ Number of apprehended vandals.

e Percentage of sign maintenance work, time, cost, materials due to
vandalism.

(] Pércentage of sign system vandalized.
e Percentage of sign maintenance budget expended on vandalism.

e Others that are related to program objectives.

The ébove listed measures will provide information on the effective-
ness of the overall program. In addition to the overall program effec-
tiveness, individual countermeasure categories should be evaluated. This
is accomplished by evaluating objectives related to the specific purpose
of each countermeasure category. For example, appropriate effectiveness
evaluation measures for the application of antitheft fasteners to stop,
yield and warning signs may include:

¢ Number of stolen stop, yield, and warning signs.
o Cost of replacing stolen stop, yield, and warning signs.

Data used in the evaluation must be available for the periods before
and following program initiation. Generally, "before" data will be avail-
able from problem identification activities (STEP 2 in Program Planning)
and "after" data will be available from monitoring activities in implemen-
tation (STEP 2 - in Program Implementation).

Examination of the differences before and after program implementa-
tion should provide indications of the effectiveness of the program and
its component countermeasures.

STEP 2 -~ Evaluate Administrative [ssues

In addition to evaluating program effectiveness, administrative
aspects including program imp]ementation costs and resource expenditures
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should be evaluated. In this regard the following administrative measures
Should be evaluated before and after program implementation:

¢ Annual sign budget,

¢ Program implementation cost and resource requirements dincluding

start-up costs, material costs, installatjon costs and staff time
- requirements.

® Milestone achievements.

e (Others deemed appropriate by agency needs.

These overall program measures should be evaluated in addition to
those relating specifically to individual countermeasure categories; The
data required for administrative issues will generally be more available
since most agencies maintain records on material, time and cost expendi-

tures or they may be easily obtained from 1nvoﬁces, billing statements,
time cards, work orders, or work logs.

The availability of information on administrative issues will enable
the agency to assess program cost-effectiveness. This involves comparing
the benefits of the program as measured in STEP 1 (Program Effectiveness)
with the cost and requirements associated with program implementation,
This type of analysis will provide information on whether the cost of
implementation was outweighed by the effectiveness of the program, regard-
less of the magnitude of effectiveness. ' Thus, it may be found that a par-
ticular counterméasure'is highly effective 1in reducing certain types of

vandalism, but ‘the cost of implementation may prohibit future systemwide
application. '

STEP- 3 -- Document and Distribute Findings"

The majority of antisign vandalism efforts to date have not received
formal evaluations of effectiveness or administrative issues. Therefore,
the countermeasure selection process must rely heavily on subjective
assessments. The absence of sound evaluation results seriously hinders

the ability to select those countermeasures with the greatest 1likelihood
of success.
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Effectiveness and administrative evaluations wii1 provide valuable
information needed for countermeasure selection and program development,
However, the full benefit of evaluation cannot be achieved unless the
evaluation results are documented and distributed to those individuals who
require such information. '

Evaluation results should be documented in a brief but concise
manner. All conclusions regarding program and countermeasure effective-
ness should be fully supported by effectiveness and administrative data.

Once the data has been documented and conclusions on effectiveness
developed, the findings should be distributed. The objectives of  distri-
bution include: | ‘

e Improve future decision-making in countermeasure selection activi-
ties by distribution to program planning personnel.

o Improve understanding of the vandalism problem and how various
countermeasures impact the problem.

o Inform the public of the results of program efforts to reduce van-
dalism, ,

e Inform others in the profession of effective countermeasures and
techniques and those found to be marginal, ineffective, or not
cost-effective.
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CASE STUDIES.

Many Federal, State and local agencies have successfully implemented
sign vandalism countermeasures described in the manual, The experiences
of several agencies have been selected as case studies to illustrate pro-
gram p]anning~and imp]ementat{on techniques and the results of selected
antivandalism activities. .

The case studies included in this chapter include:

- Simplified Procedure for Problem Identification (Washtenaw
County Road Commission, Michigan).

CASE STUDY 1

CASE STUDY 2

Sign Ownership Idéntification Program (Virginia Department
of Highways and Transportation)

CASE STUDY 3 Public Information and Legislative Improvement Program

(Wisconsin Departmeht of Transportation)

Stop Sign Refurbishing and Antivandalism Program (city of
E1 Monte, California)

CASE STuDY 4

CASE‘STUDY‘S -- Sign Assemb]y Reduction Program (city of Phoenix, Arizona)

Each case study is described below.

CASE STUDY 1 -- Simp]ifiedrProceduré.fof Problem Identification

Identification of the scope and magnitude of sign vandalism within a
particular jurisdiction can be time consuming in the absence of a reliable
data base. Unfortunately, very few agencies maintain such a data base.
Most highway agencies do, however, maintain records on general sign system
méintenance in the form of traffic control device work orders.

The Washtenaw County Road Commission has employed a procedure to
estimate the magnitude and cost of sign vandalism on their road system,
which contains 1n-excess of 20,000 signs. The approach described in this
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case study does not precisely establish the magnitude of the problem, but
does provide useful decision-making information to determine the need for
remedial action, The approach is based on conducting a detailed three-
month tabulation of sign maintenance activities and using this information
to obtain annual vandalism frequency and cost estimates. The approach
requires relatively low levels of personnel involvement and time. A more
detailed accounting of the sign vandalism problems may have proven imprac-
tical within the staff and time constraints of the agency.

Based on the results of a detailed review of sign activity reports
filed during June, July, and August of 1980, it was determined that ap-
proximately 29 percent of sign work during the period was due to vandal-
ism. The findings of the 3-month study are summarized in table:ll.

Table 11. Reascns for sign work in Washtenaw County, Michigan
(June - August, 1980).

Reason ~ Number  Percent
Replacement due to traffic accidents 167‘ 33.3
Replacement due to old age 142 28.3
Relocation of existing sign to new location 46 - 9.1
Repair or replacement due to vandalism ‘ C
(destruction, mqtilation, theft) 147 29.3

502 100.0

Based on a review of all sign activity répbrts filed in 1981, it was
determined that 3,621 traffic signs required repair or replacement,
Assuming that the 29 percent vandalism figure from the 1980 study is rep-
resentative of the magnitude of the annual vandalism problem, the County
estimated. that in 1981, 1,050 (3,621 x 0.29 = 1,050) signs were repaired
or replaced because of vandalism. Based on the County's estimated cost of
$112.50 per sign (estimate based on fabrication cost, materials, sign crew
labor, post replacement and scrap value of the vandalized sign) plus an
additional annual cost of $10,000 for inventory requirements, equipment
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depreciation, sign crew supervision and sign activity report preparation
and coding, the annual cost due to vandalism was placed at approximately
$130,000 per year,

In response to this problem, the application of reflectorized sign
stickers was initiated. Stickers were applied to the backs of new signs
as they are installed in the course of routine sign replacement activi-
ties (figure 38).

At the time of the interview, countermeasure effectiveness data were
unavailable. However, the subjective belief of county personnel was that
sign vandalism had decreased since the initiation of stickers, even though
no reward claims have been made to date.

NOTE: A more detailed stratification of the 147 vandalized signs shown in
table 11 by type of vandalism, type of sign and location of sign
would have provided additional usefu} information for problem iden-
tification., In addition, the use of “summer months"™ as a sample may
bias the results since sign vandalism has been observed to incréase
during the summer. It would have been advisable to sample months
throughout the year (i.e., February, June, October)}.

CASE STUDY 2 -- Sign Ownership Identification Program

The Virginia Department of Highways and Transportation estimates that
vandalism costs exceed $500,000 per year on the State road system. The
primary targets of vandalism were stop signs, yield signs, no parking
signs, and small (30-inch, 75-cm) warning signs. In response to this
loss, the department has been active in promoting antivandalism measures
‘throughout the State. |

One of the most effective means of reducing sign theft was reported
to be the use of "LOC TITE" cement adhesive on sign mounting hardware
(nuts and bolts) to increase the time and effort associated with sign
theft, thereby reducing the freguency of stolen signs. Recycling of van-
dalized signs was also reported as a cost saving measure.
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Figure 38. Example of ownership 1dent1f1cat1on sign st1cker -
used in Washtenaw County, Michigan.

108




In 1982, the State initiated a program to apply sign decals contain-
“ing information on sign ownership, pertinent laws, peralties and telephone

numbers for reporting sign vandalism (see figure 39). Program implementa-
tion consisted of communicating the rationale, objectives, application
instructions and example application of the decals. The memorandum shown
in figure 40 was issued to the district offices in Virginia regarding pro-
gram initiation. -

NOTE: Initiation of any program should also include details on monitoring

the effectiveness of the countermeasures in reducing vandalism,

The effectiveness of the. decals could not be determined at the time
of the interview, However, reports of favorable impacts in terms of reduc-
ing destruction and theft has been received from field offices.

CASEJSTQDY 3 -- Public Information and Legislative Impkovément Prdgram

In 1975, the Wisconsin Departmént of Trénsportation reported that
over 8,500 highway signs were vandalized on the 11,400 miles of State
highways. In addition, at least two fatal traffic accidents were reported
to have occUrreq asfa result of vandalized signs.

In‘1976, a prbgrmn was conducted consisting of a statewide educa-
tional effort and the enactment df‘afnew law on sién vandalism. The public
information component of the progqu consisted of developing informational
brochures, cartoons and slogans to illustrate the costs and consequences
of sign vandalism. Examples of some of the literature is shown in figures
41 and 42, 1In addition, a "highway‘sign amnesty month" was granted to
encourage the return of stolen signs. This effort resulted.in the return
of 2,500 signs, most of them being recyclable, some signs dating as far
back as the 1930's. '

In conjunction with the public relations campaign, a new law was
enacted, Among other provisions, the new law made the possession of a
traffic sign illegal and provided for penalties up to $10,000 or a jail
term if the act of vandalism results in death. The 1976 Wisconsin statute
is provided in appendix D.
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FORM MP-234 COMMONWEALTH OF VIRGINIA
DEPARTMENT OF HIGHWAYS AND TRANSPORTATION

MAINTENANCE DIVISION

~PUBLIC NOTICE>

(A) Working, placing anything or making any attachment on Highway Rights of Way without first obtaining a “Land Use Permit”
is a misdemeanor under section 33.1-12(3) of the Code of Virginia. Contact your local Highway Residency Office for

assistance at i Virginia. Phone ( )

(B) Vandalism, theft or possession of a highway sign is punishable ‘by law and perpetrators will be prosecuted.

Figure 39. Example of sign ownership identification stickers
used in Virginia.




VIRGINIA Ix  ARTMENT OF HIGHWAYS & TRAN® RTATION

MAINTENANCE DIVISION

MEMORANDUM
GENERAL SUBJECT: NUMBER:
Establishing Qwner of Highway Signs M-197-82

- DATE:
SPECIFIC SUBJECT: August 15, 1982
SUPERSEDES:

DIRECTED TO: ' SIGNATURE:
District Engineers

A large number of Highway signs are stolen and vandalized each year;
and because individuals involved in these thefts can be prosecuted
easier when the police agency can determine where the signs came from,
it has become necessary to install a notification of ownership on
highway signs. It has also become necessary to notify the general
public that working on State Highway Rights of Way without a Land

Use Permit issued by the Department is a misdemeanor,

Due to the large number of signs in the roadside inventory it would
be impossible for existing manpower to attach deécals to every sign;
therefore, as new signs are installed by the sign crews, a3 decal will
be attached to the lower ripht corner of the back of the signs as
shown below.

ecal

There is a space provided on the decal for the Residency or District
name and phone number. This will be helpful for the peneral public
and scrap metal dealer in contacting the proper location when .there
are questions. This information can easily be added to the decal
with either a No. 2 pencil or ball point pen. The decdl can be
pulled off when new, but after weathering will become extremely
difficult to remove; and, scrap dealers can still handle unusable
signs sold through the Department of Corrections Recycllng Center
when a bill of sale exists.

Additional decals can be obtained by contact:ng the sign shop co-
ordinator in the Maintenance Division.

COMMONWEALTH QF VIRGINIA
DEPARTMENT OF HIGHWAYS AND TRANSPORTATION

MAINTENANCE DIVISION

&) <PUBLIC NOTICE~

(A} Working, placing anything or making any zttachment on Highway Rights of Way without first obtaining & “Land Use Permir™”
is 8 misdemeanor under |ec|mn 33.9-12(3) of the Code of Virginia. Contact your local Highway Residency QOffice for

misistance a1 ‘ ,457/.!\/6]30 N Virginia. Phons | 703 1 628’ 7/¢/

{B) Vandalism, thetft or posssusion of 9 highway sign is punishable by law and perpetrators will be prosecuted.

Figure 40. Memorandum on sign ownership identification by
Virginia Department of Highways and Transportation.
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Figure 41. Public relations literature used in Wisconsin.
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Figure 42,

YOUR HELP |5 NEEDED

Every property a psyer i swarc of the nkyrockeling
cout of ruaniag local povernment. Coruunly what we
don’t peed 1 thew inSatomary times i to bave to
poy for rpairing momebess damage 1o privace and
public property caused by vnndals.

Bur where sign vandaliem i concerned, it's buman
fives that arc ot suake, not just maney.

Alrhough the ans-vandalum and wnt-pecation law
is & majer nap in reducing thu seesclen dertruction,
it Is por mough, Withoui mrang public sppert, it
ey become jot anather seldomenforced bow -
anless YOU muke It known — in your schools, clubs,
communify and in your hama — that you vicw mn-
dalism a4 & ®TGus 2rne that your community must
e tolersie,

Encoursge the formarion of vgndalum prevencion
committcer in your commamiy, achocl. asic and
profesuonal sssocationa, Discuss vandalism with your
achool adminbieraiors and your PTA, and sheourige
the axpovure of mudents o educarond programa
about vaadaliyro gad ica preveation.

WISCONSIN
Office FOR Highway Salecy

P O Box 7910
Mladuon 53707

(608} 286-3581

WARNING

$25 to 310,000 fine or

imprisonment for sign
theft or possession.

SIGNS SAVE LIVES

FACTS YOU SHOULD KNOW ABQOUT __.

HIGHWAY SIGN VANDALISM

* THEFT
* MUTILATION
* POSSESSION

Sec. B6.192 of the Woronsin Statures establishes a
825 finc or 30 days unpruonment or bath for a fure
molsuon, and 3100 finc or 86 days 1 jail or both for
a mubiequent vislstion for injunng. defeeing o1 re
maving &ny uign, pude board, mile pert, ngnal or
macker 1t tlio makea ac iegal, with the wme penal
vies, 1o possean 2 highway vign, guide board, mde posr,
wgnal or marker unlew @t can br demonatrated thar

the dgn was abcaned fegally.

H L act of vndalnm régln i dalh, the peson
shall b fimed 6P to $10,000 or kmprisoned up 1o Pvo
yeary, or both fmed sad Enprisoned.

SOME QUESTIONS AND ANSWERS ABOUT YANDALISM . ..

Q. WHAT CONSTITUTES AN ACT OF SIGN YAN-
DALISM* .

T A Under Sec 86192 Wis  Sttunes, vandaliam in-

cludes the impury, defazement, moval or powses-
don of highway mpu, gude bowds, mile por
dignals of markers erected for the warping, ingtruc.
tion or infarmanan of the public.

Q WHO WOULD DELJBERATELY STEAL A HIGH-
WAY SIGN?

A The Wuconmn Depr. of Jwrice reporws that over
90 per cent of thame arvasted for oll types of van-
dalism are 19 yzars of age or less, and 90 per cene
are make, Arresca are highest in urban wreas,

QuISNT TAKING BIGNS MORE A PRANK THAN
ACRIME?

A Highway figns are carcfully placed 10 g divers
sulficient Informaton about Lhe road and road
condicions chut he & she may dnwe safely, When
semzone subveru this sysem, the ineritabl: hap-
pene. Paople bawe been hurt and killed becamie
othens rtole ar defaced the dgns of lfe. 17 not n
prank .. ite murder )

Q HOW MUCH DOES IT COST TO REPLACE A
SIGN?

A The Deparument of Tranrperation wpn 1 covs
wmesc $70 1o eeplace v muing or vandabi=ed dgn,
and more if the port ia broken afl,

Q. WHAT ARE THE PENALTIES FOR SIGN VAN-
DALISM?

A 925 fine v 30 days imprisonmen: or boch for &
firnt violion, and $100 fine or 60 days in jail or
boch for » mubmgoent vialition. Lo sddifion, the
peran may b required 10 seplice the sign, ar pay
the comt of replacement o repmir, which could add
nocher §65-370 10 the penalry,

Q. WHAT IF SOMEBODY IS KILLED"

A 1F the act of randalism cuuscs death, the penalty is
up Lo 910,000 fine and up (o two years in jail, oc
borh,

Q WHAT IS THE PENALTY FOR POSSESSING A
SIGN?

A A perion conviceed of pamering » sign faces che
ame penatties ma for removing ar defacing  ugn
or masker,

Q.WHAT IF I, OR SOMEONE | KENOW, HAS A
SIGN*

A Under the "posselaion” mbiestion, wll wha velun
wrily orify » low enforcement officer of 8 1gn o1
murker v their possespion are ¢3empt from prose
coman. Therefare, you thauld aorify your local
Low cnforcement agency and make amaogements
1o relicquush che sign, and wrge your fricnds o do
e mms.

-Q.1HAVE A SIGN, BUT IT WAS GIVEN TO ME.
© A Under the vandaliom Liw, passeason of & ugn u

cangiderad “reburiable” evidence of an infraction,
even though he possessor war nat the one wha
oviginally remared 1t from s place on che road
way. In order to poussu & dgn, you must be able
ta prove that you purchased it from & manufsc:
turer or gubereis ohuained ic legally.

Q. WHAT SHOULD 1 DO IF [ SEE THAT A SIGN
HAS BEEN STOLEN OR MUTILATED?

A RUN, doa welk, 1o the mesrest telephone and
oocdfy tha polics departmant or shariff's office or
highway agsacy. YOU COULD SAVE SOME.
ONE'S LIFE.

Reproduced from
best available copy.

ﬁ%@
g

Public information brochure used in Wisconsin.
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More recently, the second week of November, 1982, was observed in
Wisconsin as Legislators Anti-Sign Vandalism Week. During this- time, many
public schools, universities, and adult educational and vocational insti-
tutions sponsored special educational efforts on sign vandalism using
material developed in the earlier program. 1In addition, new ownership
identification decals have been adopted for use on the state highway sys-
tem (see figure 43),

Annual sign vandalism trends in Wisconsin have shown significant
improvement since the initiation of the 1976ﬂpr69fmn.‘,in 1975, prior to
the program, 8,556 cases of sign vandalism were reported on the State
highway system. Following the statewide educational program, law enactment
and amnesty period, vandalism dropped to 3,661 cases in 1976; a 57.2 per-
~cent reduction. For the period 1977-1982, the number of vandalism inci-

dents has averaged 2,738 per year, which is a reduction of 68.0 percent,
compared to the 1975 level,
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Example of sign ownership identification sticker
used in Wisconsin,



CASE STUDY 4 -- Stop Sign System Refurbishing and Antivandalism Program

Take a shortcut to
good sign maintenance

Traific signs that can’t be sesn
can't be obeyed, but one town
found a batter way to rehabliitate
them than laboriousty removing
them, hauling tham back to the
shop, renewing the faces, taking
them back to the slte, and
reerecting them.

The developers of even the most prom-
ising plans sometimes need an extra push
1o get them sterted toward fulfilling their
ideas. It was that way with Maintenance
Supervisor Terry Kempton of El Monte,
California. Kempton had a project on his
_schedule, but had not yet started it when
he attended a three-day seminar pre-
sented by the California Department of
Transportation. At the seminar, Kemp-
ton listened to a lawyer’s presentation on
tort Liabilities. One week later, Kemp-
ton's scheduled project was underway.

The project was traffic sign mainte-
nance. The lawyer had pointed out how
a municipality, as well as jts individual
employees, can be held responsible for
failure to provide for the public safery
through proper management of traffic
contro] devices.

Kempton's project began with a traffic
sign ioventory. Kempton and his sign
man, Arnold Larsen, divided E] Monte’s
117 miles of highway into eight areas.
They started in November 1980 with an
inspection and inventory of all stop signs
in each area.

The job took five nights, working twa
hours per night. The inspection was done
at night so that the two could determine
whether the erxisting stop signs were still
reflective.

““What looks like an acceptable sign in
the daytime may be wirtually invisible at
night if it has lost its reflectivity,” says
Kempton.

Confirming the importance of reflectiv-
ity is a requirement in the Maaual on
Uniform Traffic Control Devices that stop
signs must be either reflectorized or il-
luminated te show the same shape and
color by pight as by day.

To get the maximum benefit from the
inspection tours, Kempton replaced the
existing inventory system with a more in-
formative one. A separate index card was
prepared for each sign. On cach card was
posted the sign’s location, face type, con-
dition, and the date it was inspected.
Space was left t0 note the dates of future
inspections, repairs, end replacements.

g T

Maintenance Anlshm Amold Larsen overtays an El Monts stop slgn with 3M high-

intanalty System 5 sheating without remaving the sign from the poid.

The inspection immediately disclosed
an intercsting error. '‘We thought that we
had about 600 stop signs,” said Kempton,
“but we found out differently. We ac-
tually had 909 stop signs, 90 percent of
which measured 24 x 24 inches.”

Kempton found that nearly one-third
of his 909 stop signs were not reflective
at night. With concerns about Lability
fresb in his mind, be held a nighttime
demonstration for a number of city offi-
cials. This gained the support he needed
to undertake the program he envisioned.

“We had always wanted to use a high- -

performance reflective sheeting that would
last Jonger than the sheeting we currently
were using. High-intensity sheeting re-
tains much more reflectivity over 2 longer
period of time. It is more éxpensive ini-
tinlly, but the extended durability and
brightness retention justify the increased
expense. In the long run, it is less costly.

“We selected 3M's Scotchlite brand re-
flective shecting in high intensity grade

9800. Data showed that this sheeting after
ten years of use is necarly three times
brighter than our previous sheeting when
it was brand new! This fact certainly
belped justify our program.

“‘Another selling point was an inno-
vative signing concept called System 5.
This system made it possible to refurbish
our pon-reflective signs on 'site without
even removing them from the poles.”

System 5 is a high-intensity sheeting
with a thin aluminum backing that has a
very agressive adhesive. It can be overlaid
on old signs quickly and casily by simply
wiping the old sign with a solvent, then
positioning and applying the pew sheet-
ing. No stripping chemicals are involved.

Whether* the overlaying is accom-
plished on-site or in the shop, the ability
to upgrade signs with System 5 eliminates
the cost of pew sign blanks. If the up-
grading is done on-site, the time, labor,
and fuel used to remove the signs, trans-
port them to and from the shop, and then

"Reprif)ted from the April 1982 issue of American City & County >Maga-zine. ‘
Copyright® Communication Channels, Inc., 6255 Barfield Road, Atlanta, Georgia, 30328

ruﬁs & athiorlzed‘to reproducs and sell ths -
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replace them is eliminated.
“Using System 5 sheeting,” says Kemp-

ton, ‘‘we can refurbish an sverage of 27

signs a day. When we were putting up
pew signs to replace old ones, we could
only do about 15 a day, Using IM’s alu-
minum-backed high-intensity sheeting in-
creased our productivity by 80 percent.”

Assistanz  Director of Public Works
Robert Pinniger agrees: “Terrys pro-
posal clearly delineated a cost bepefit —
and the nighttime visua] effect of the signs
was dramatic.”

When the city undertook the refur-
bishing program, it decided to add an
aspect that has almost paid for itself al-
ready. This is the application over each

upgraded sign of Scoichlite graphic ov--

erlay film, a clear, protective, pressure-
sensitive film.

“We don’t have a big vandalism prob-
lem,” claims Kempton, “but the protec-
tive film makes our signs graffiti-proof.”

Since the first 300 signs were upgraded,
12 were defaced by graffiti artists. Be-
cause they were covered with the protec-

tive flm, the graffiti could be removed
with a strong solvent, and the sign needed
no further refurbishing. :

The same solvent could be used on un-
protected signs, and with no apparent
effect on their daytime appearance. In
fact, however, the solvent removes some
of the reflectivity. Covering the sheeting
with the protective film preserves its re-
fectiviry.

The first phase of El Monte’s sign up-
grading program is now complete. All
non-reflective stop signs have been ov-
erlaid with the new sbeeting. The 600 re-
maining stop signs are scheduled to be
similarly rehabilitated over the next two
years, half each year. After all stop signs
are upgraded, waming signs, speed limit
signs, and other regulatory signs will be
inventoried and rehabilitated.

Kempton receives daily reports on sign
activities and uses these reports to update
his records. "To be effective,” he notes,
“a sign system inventory must be kept up
to date oo a daily basis.”

"El Monte’s sign program can be sum-

Maintsnance Supervisar Terry Kemnpton (right) points out to Mairtensnce Superintendent
Thomas Parker some of the 300-odd #t0p aigna that unexpectedly were discovered when
Kampton organizad a sign Inventory. Stop signs, waming signs, spesd limht signs, and
other regulatory signs will be Invertoried and upgraded In that order.

marized in four steps:

8 Inventorying and inspection;

® Upgrading signs with high-intensity
sheeting; '

B Protecting signs with clear graphic ov-
erlay film;

B Updating sign records on a daily basis.

The program’s simpliciry and efficiency
have increased productivity to the extent
that the department now accomplishes
more maintenance activities than it did
before sign upgrading began. Public of-
ficials have been very pleased with the
program.

“I've even heard from members of the
community who complained about a bad
sign and then called back to say how
pleased they were with the ‘replace-
ment’,” says Kempton.

"“We have a large investmest in our
signing,”” he continued. “By applying a
System 5 facelift, we really are recycling
signs that have already been paid for. It
makes sense, and our citizens agree.”

As for the system's financial bottom
line, a concern for all communities these
days, Kempton concludes, “‘the cost ef-
fectiveness of this program was carefully
calculated and will prove out over a pe-
riod of years.” ACC

Reproduced from A //‘ \
best available copy. 2 ]
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CASE STUDY 5 - Sign Assembly Reduction and Elimination Program

Practical Traffic Engineering:
The Phoenix Way

he City of Phoenix Traffic En-
T gineering Department has long

been a pioneer in practical traffic
engineering. Our goal has always in-
cluded exploring ditferent methods of
optimizing traffic control effectiveness.
while at the same lime minimizing public
expenditure. Economics have never
been permitted !o fnterfere with the
placement of needed traffic control de-
vices, but an assessment of field condi-
tions has resulted in the substitution of
less costly traffic control devices that are
at least equally effective in attaining the
intended goal.

Several years ago, the City of Phoenix
canvassed its enlire major/collactor
street system to try to minimize the
number of sign posls in place. The idea
was not only to salvage the existing steel
channel, but also to eliminate unneeded
roadside obstacles, reduce perpetual
maintenance cosls, and improve the
aesthetic appearance of our city streets,
The program wes named “PRESS”
(“"Program to Remove and Eliminate
Superfluous Sign Posts™). The program
was given good media publicity and re-
sulted in the removal of over 3,000 sign
posts with a value of approximately
$35,000. The steel sign posts were sal-
vaged as a result of thrge concurrent
efforts. They ware: :

1. Removal of signs no longer neaded.

2. Co-mounting needed Signs with
other nearby signs.

3. Maximizing use of nearby steel utility
poles.

Reprinted from the December 1982 issue of ITE
Transportation Engineers, 525 School St

Discussion

During fiscal year 1982 the City once
again began a formal program for
minimizing sign posts. The current pro-
gram facuses on the same three
methods of sign post removal listed
above, but also Uses an innovative new
method of fastening traffic signs 1o
wooden utility poles, The City initiated
the concept of “flex” signs, which has
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By James W, Sparks

made wooden wility poles more usable
for sign mounting purposes. Already, .
more than 7,000 sign posts and many
sign blanks have been salvaged for fu-
ture use (see Figure 1),

Removal of Signs No Longer Needed

Uniess we impose a parbicularly un-
popular traffic regulalion, citizens sei-
dom call in to complain aboul extra sign
posts being instalied. Certainly, how-

Journal Copyright® Institute of
.» S.W., Washington, D.C. 20024



ever, thay frequently call to requast in-
stallment of additional signs. Can-
sequently, our investigativa staff (and
most slaffs nationwide) have historically
concentrated their investigative affort on
adding new signs where needed.
Phoenix howevar, has recently begun a
concantrated efort of giving almost
equal lime lo the task of re-examining
the straet syslem to remove signs that
are no longar apphcable. Tha most fre-
quent candidates forremovai are LOAD-
ING ZONE signs, NO PARKING signs,
BUS STOP signs, and pedestrian warn-
ing signs.

In most cases, either the signs were
instalted ai more frequent intervals than
needed, or the' adjacent land uses had
changed negating the need or warrant
for such sign installations.

Additionally, Phoenix simultaneously
reviewed existing policies regarding
sign'installation to reduge the number of
new sign posts that will be installed in the
future. Phoenix has historically installed,
upon citizen request, residential spesd
limit signing of 25 MPH, which is the
speed limit regardiess of whether or not
the signs are installed. Similarly,
Phoenix often installed truck prohibition
signs within residential areas upon re-
quest. After reassessment, we have de-
termined that for the most part these
signs provide little, if any, public benefit.
Consequently, the critéria upon which
we will install this type of signing has
been drastically “tightened”. Phoenix
now oniy installs these signs if our inves-
tigative staff leels the signs might help
either affect motorist's behavior or assist
enforcement efforts. For example, truck
prohibition signs are now installed to

intercept trafhc leaving major stroets,.

ralther than installed on the interior of
neighbarhoods, and only when adjacent
industrial land uses exist or when our,
Investigators note excessive truck us-’
age. Residential speed Iimit signs are
now only installed in the vicinity of
schopls, or where abnormal street
widths make streets appear to motorists

as other than local streets. Both of these -

procedural changes were coordinaled
- with enforcement agencies, thus not im-
peding or hindering effective enforce-
.ment of existing ordinances.

Co-maounting of Needed Signs
The second strategy used to elimihate
an extensive number of sign posts was
.the conept of judiciously combining.
signs. This effort was conducted with full

20 ITE Journal/December 1982

cognizance of the following principles

contained in the Manual on Uniform

Traflic Gontrol Devices:

¢ Giving drivers too much information at
one time {Sections 2A-14 and 2A-6);

@ Co-mounting of signs should normally
be limited to only those types of signs
that are assotiated with one another

(Section 2A-21).

Phoenix judicially selected combina-
tions of signs that would not intsrfere
with the goal of communicating with
drivers, yet looked hard at deciding

Flgure 2. Dual regulatory devices mounted
togethar

Figure 3. bua)‘ reguiatory devices mounied
together. '
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which types of signs could be combined
without having ill effacts. For instance,
Phoenix only combines warning or regu-
latory signs with other signs whan the
other sign is related (such as an advisory
spaed plate), or allemaltively when the
other signis strictly 2 reminder or routine
type of sign such as a NO PARKING or
BUS STOP sign. In our judgment only
motorists seeking a parking place read
or take note of parking regulation signs,
and therelore (n no way does co-
mounting those signs with other signs
intarfere with the goal of communicating
with motorists. In rare instances, dual
regulatory devices (but only those that
are rapetitive in nature) can be mounted
together as illustrated in Figures 2, 3,
and 4.

Of principal concern lo Fhoenix early
in the program was the wind load prob-
lem, and just how much total area of sign
could be supported on asingle sign post.
Accordingly, limitations were imposed
on the lolal square footage of signs
permissible on a single sign past. Limi-
tations were also imposed to gain sub-
stantial compliance with the co-
mounting height reguirements con-
tained in the MUTCD (Section 2A-23}.
The largest pemissible loading on a
single sign post was selected to be 12
square feel, which is approached
whenever speed limit signs (24" x 30"/}
are co-mounted with two-way left-lum
channel signs (24’ x 36'"). For aesthet-
ic reasons, a special effort is always

Figure 4. Dual regulatory devicas maunte'd
together.



made to install the largest sign on the
top, and signs are mounted symetrically.

This program of combining signs ob-
viously must be done with great care and
it is imperative that ail involved em-
ployees understand the intent of the
program. If the program is not property
managed and controlled, the City could
have liability problems. To avoid any
possible confusion, Phoenix has written
specific policies describing which types
of signs may or may not be combined.
This methed was nol only used to com-
bine existing signs in the field, but is also
incorporated inlo all new sign designs as
well. [ a new warning sign, for instance,
is needed at a certain location and there
are repetitive signs such as NO PARK-
ING signs installed nearby (but not pre-
cisaly where the warning sign is
needed), the existing repetitive regu-
lations are removed and co-mounted
with the new warning sign, thus not in-
creasing the total sign posts.

Maximizing Use of Utility Poles

The third primary Methad of reducing
sign posts involved taking maximum ad-
vantage of existing utility poles such as
light poles and telephone poles in the
public nght-of-way. The public has al-
ready made a substantial investment in
these poles, and Phoenix speciticatly for
the most part has all our one side iighting
on most major streets and in some
cases, two side lighting. The luminaire
poles are positioned approximately 200
feat apart. Using ingenuity, the existing
luminaire placement can frequently be
used for sign mounting effectively.

Phoenix usually places warming signs
al approximataly seven times the posted
speed limit (in feet) in advance of the
condition. Obviously, this is somewhat
fine tuned depending on the size of sign
and lettering use, the condition that
motorists are being wamed about, and
the frequency of intersections. This has
worked well, but there is ng reason signs
cannot be placed at varying distances,
particulardy whan the distance provided
increases (but not too much) the wam-
ing distance provided to motorists. In ac-
tual praciice, placement of warning
signs approximately a distance (in feet)
of six to ten times the speed limit in ad-
vance of the point of intended driver ac-
tion, has provided excellent results for
motonists within Phoenix. Thus, there is
naarly a 160 foot range in which to place
waming signs on our 40 MPH typical
major streets. Qur street light poles

which are routinely spaced 200 feet
apart thus in most cases make excellent
sign supports.

Other regulatory signs, such as NO
PARKING signs and speed limit signs
normally have even less stringeni
placement requirements than do wam-
Ing signs. Cansequently utility poles can
be used for these types of signs.

Several years ago the City was im-
peded in its efforls to use wooden
luminaire, telephone, or power poles
within the City for sign mounting pur-

Figure 5. Curfed metal sign biark minimiZes
possible damage o pole climbars.

poses, Approximately 20% of the City's
utility poles are wooden, and for yaars
utility companies have forbiddesn the
mounting of traffic control devices. The
utility companies claimed that an indus-
trial safety problem existed, since under
emergency conditions their personnel
still are required to climb these poles.
The iraffic signs in their judgment would
interfere with that task and impose po-
tential injury to the climbers. Preliminary
rneetings wers held with the utility com-
panies, but failed to yield written agree-
ment on the use of their poles. The
majority of the power companies indi-
cated that since the need to climb poles
was almost obsolste, they would "look
the other way”. But they did not sign
written agreements. Phoenix gambled
and began an aggressive program using
wood poles 10 mount traffic signs. To
minimize liability, the City atempted to
appease the power cofmpanies by "curl-
ing” the aluminum signs as shown in
Figure 5. Atter approximately 400 of
these signs had been installed on City
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streets, the labor unions of one of the
utilty companies protested the use ot
metal on their wood poles claiming it
interfered with climbing. The City of
Phoenix then explored other methods of
making sign placement acceptable to
the utifity companies. :

This year, our stubbom Phoenix statf
came up with a revolutionary type of de-
sign for signs in Phoenix. The power
company no longer has a legitimate
complaint. Several allernate designs of.
“flexible" signs were tried which not only
would curve around the poles, but which
could be penetrated by the spikes used
by climbers. This persistent etfort was
continued because of a strong desire 1o
recapture the investment the public al-
ready had in wood poles. Our sign man-
ulacturing operation began experiment-
ing with a vanety of fabrics and durable
types of paper to test which materials, if
any, would accept reflective sheeting
and provide the durability desired. The
winnar of the competilion turned out lo
be a nyion mesh matenal that costs only
10¢ per square foot compared to the
$1:30 per square foot cost of aluminum,
The ink is still screened onto the reflec-
tive sheeting to give the signs reflective
characteristics. However, once the
screening process is completed, the re-
flactive shesting is baked in our vacuum
applicators o adhere the reflective ma-

terial to' the mesh material. We have

found the nylon mesh backing provides
sufficient stability for the material, keeps

. it from crinkling, and prevenis moisture

from seeping into the sheeting from the
wood pole. Once the sign manufacturing
process Is complete, the sign is directly
adhered to wooden poles using an
adhesive material. Initially we encoun-
tered problems with the adhesive used.
Through experimentation we found a
linoleum adhesive which works very well,
induces no discoloration, and is durable
in holding the signs-for an expected five
or six years of service life.

Conclusions

Qur sign post reduction programs
benefits Phoenix in five ways:

* Saves money by permitting re-use ol
the $12.00 sign posts and often the
associated sign blank.

« Saves perpetual mairenance costs
since signs are hit. less ‘often when
fastened to large wooden poles rather
than less visible sign posts.

s Improves safety by efiminaling one

ITE Joumnal/December 1982 21



Figure 6. Sign Shop Supervisor and Dispalcher inventorying saivage sign bianks and posts.

mora obstacle for bicyclists,
motorists, padestrians to hit.

"e Improves safety by adding reflactive
sheeting lo the waoden polas making
their presance more obvious to
_motonists at night. - -

* Saves money when flex signs are
used since aluminum blanks and
mounting brackets cost $2-$3 apiece.
The mesh-and glue used cost less
than 30¢ per sign. '

In fiscal year 1982 alone it is esti-
mated the City of Phoenix will save be-
tween $70,000 and $80,000 initially and

will have recurring benefits. The only re~
.+ straints determined to date on the use of

the fexible signs, are distortions ocour-

Field crews now are encouraged to use
two-way radio commmunication when
they get to a field site for sign installation
andfas an altamate is available to using
sign posts, such as mounting diractly on
adjacent neighboring fences, etc. The
program has resulted in a much better
understanding by field crews, field inves-
tigalors and engineers alike as to our
" goal in communicating with motorists,
‘yet doing so with an aesthetically pleas-
ing, well groomed traffic control network.
Figure 6 shows our Sign Shop Super-
"visor and dispatcher proudly inventory-
ing salvage sign blanks and posts,
readying the material for future use.

ring whenever signs longer than 18" or . -

wider than 12" are 'used. With normal

diameter wooden power poles, signs <
that exceed these dimensions are elon-

gated in appearance making them inap-
propriate for use. Thus NO PARKING
signs. LOADING ZONE signs, NO
STOPPING signs, elc., can all use the
flexibla design. Phoanix’s standard BUS
STOP sign is 18’ by 24’ which we
miniaturized specifically for this pro-
gram. It has worked well.

+ Insummary, the program has had one
other by-product effect which-is healthy
for a growing City and Traffic Engineer-
ing organizations. The program focused
attention on the true intention of signing.

Sparks (M} is Assis-
lam City Traflic En-
inear for Phosnix.
a is a regislered
protessional en-
ineer in the State of
rizona and a
member of American
Public Works Asso-
ciation. Sparks has a
Master's Degree in Civil Engineering from the
University of Oklahorma and a Certificate from
the Yals Bureau of Highway Tralfic.
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APPENDIX A -- Summary of Selected Sign Repair and
Maintenance Technigues

Several step-by-step techniques for the repair and maintenance of
vandalized signs are presented below. The techniques are recommended by
the Forest Service and are contained in the Sign Maintenance Guide by

Nett]eton.[zl]

Sign Cleaning .

The procedure recommended for general sign cleaning consists of the
following steps;[21,45a47]

1.

Flush surface with clear water using a soft brush, rag, or sponge
to remove loose dirt particles.

Wash surface with soft brush, rag, or sponge using suitable com-
mercial detergent or cleaner {see list shown above). Wash from
the top down and avoid abrading the surface with unnecessary
scrubbing, Maintain a steady stream of water on the surface
during cleaning,

Rinse with clear water and allow to dry. The surface must be

thoroughly dry if the sign is to be clear coated {see section on
clear coating}.

Bent Sign Repair

The Forest Service recommends the following procedure for repairing
damaged sign faces:[21]

1.

2.

Straighten the sign and remove all backgrdund sheeting and legend
from an area slightly larger than that damaged.

Clean exposed surface with Xylol; then varnish maker's and
painter's naptha.

Apply matching pressure-sensitive reflective background sheet-
ing, extending it at least 1/2 inch (1.25 cm) beyond the damaged
area.

Replace damaged legend with die-cut, pressure-sensitive, pre-

spaced letters, borders, and symbols, and firmly squeegee in
place.
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Edge seal new background sheeting and legend with 3M Co. No. 700
edge sealer, If sign is subjected to snow burial and replacement
sheeting extends to the top edge oftéw?n, place 3M Co. trans-
parent film (No. 639) along top edge.

Puncture Repair

The Forest Service recommends the following procedures for repairing

puncture damage:[21]

e For Refiective Aluminum Signs

1.

2.

Remove all damaged background sheeting and legend.

Straighten the sign using a hammer and flat dolly.

Remove any additional shéeting damaged during straightening.
Clean the entife area with Xylol; then VM&P naphtha.

Patch the bullet hole or puncture on both sides using 3M Co.

No. 425 UAL aluminum foil tape. Use your squeegee to apply
firm pressure. Do this on both sides of the sign. On large

‘holes, start placing the foil at the bottom of the hole, over-

lapping each strip shingle fashion as you move up.

Apply reflective background sheeting, extending it at least
1/2 inch (1.25 cm) beyond the foil tape strips.

Replace damaged legend with die-cut, pressure-sensitive, pre-
spaced letters, borders, and symbols, and firmly squeegee in
place.

Seal edge of new background sheeting and Tlegend Wi th 3M Co.
No. 700 edge sealer. If the sign is subject to snow burial
and replacement sheeting extends to the top edge of sign,

"place 3M Co. transparent film {No. 639) along that top edge.

For Reflective Plywood Signs

1.

Remove all loose wood on both sides of the sign and all
damaged sheeting,

Fill holes with wood filler if necessary and sand smooth.

Wipe area with clean cloth,
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Cover holes on both sides of sign with 3M Co. No. 425 UAL
aluminum' foil tape. Squeegee both "sides of sign with firm
pressure, On large holes, start placing the foil at the bottom
of the hole, overlapping each strip,

Apply reflective background sheeting, extending it at least
1/2 inch (1.25 cm) beyond the foil tape strips on face of the
sign. .

Replace damaged legend with die-cut, pressure-sensitive, pre-
spaced letters, borders, and symbols covered by the patching
and firmly squeegee in place.

Seal edge of new background sheeting an