Technical Report Documentation Page

1. REPORT No. 2. GOVERNMENT ACCESSION No. 3. RECIPIENT'S CATALOG No.
4. TITLE AND SUBTITLE 5. REPORT DATE

Safety of Maintenance & Construction Personnel In Work

Zones

6. PERFORMING ORGANIZATION

7. AUTHOR(S)
8. PERFORMING ORGANIZATION REPORT No.

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. WORK UNIT No.

11. CONTRACT OR GRANT No.

13. TYPE OF REPORT & PERIOD COVERED
12. SPONSORING AGENCY NAME AND ADDRESS

14. SPONSORING AGENCY CODE

15. SUPPLEMENTARY NOTES

16. ABSTRACT

Preface:

The California Department of Transportation has a large number of employees in maintenance and construction functions that are
working on or near the highway in close proximity to passing traffic. Private contractors also have employees and workers working
under the same conditions.

Part of Summary Statement:

Under the direction of the Deputy Director for Operations, Mr. John F. Maloney, this study was made to determine if and how the
safety of these employees and workers could be further improved.

The California Department of Transportation has had an active safety program for over 30 years. The goal of this program has been
the continued reduction of injuries and death to our employees, many of whom spend much of their working careers within inches or
feet of passing traffic. The actions of an unalert motorist could Kill or cripple them in a few seconds.

Traffic flows and the number of drivers have increased markedly in the past few years. Yet motorist-related employee injuries have
continued to decline. Even so, five employees have been killed during the past three years.

The traveling public often loses awareness of the dangers that the maintenance employee or construction worker faces. Motorists
often drive through roadway work sites on familiar roads in comfortable, sealed, air-conditioned vehicles. If they become
preoccupied or have been drinking, the chance of their making a split-second misjudgment is high-- and so is the potential for a
serious accident.

17. KEYWORDS

18. No. OF PAGES: 19. DRI WEBSITE LINK

176 http://lwww.dot.ca.gov/hg/research/researchreports/1974-1975/74-48.pdf
20. FILE NAME
74-48.pdf

This page was created to provide searchable keywords and abstract text for older scanned research reports.
November 2005, Division of Research and Innovation










‘Qf

PREFACE

The California Department of Transportation has a large
number of employees in.maintenance and construction
functions that are working on or near the highway in
cloée proximity to passing traffic. Private contractors
also have employees and workers working under the same

conditions.

Under the direction of the Deputy Director for Operations,
Mr. John F. Maloney, this study was made to determine if and
how the safety of ‘these employees and workers could be

further improved.

PLEASE NOTE

This study of the safety of maintenance and construction
personnel in work zones identifies a number of specific problem
areas and makes recommendations directed toward -solving those
problems. As such, the study should constitute a valuable
resource tool for the future.

The study is not, however, designed or intended to establish a
legal standard of care. To some extent, the recommendations
contained herein may conflict in whole or in part with other
equally important transportation policies or goals. Limited
funds may make it difficult or impossible to implement some
recommended changes or to meet suggested deadlines. Solutions
which appear reasonable today may be unreasonable tomorrow,
given the dynamic changes occurring in the field of transpor-
tation technology. Similarly, differing local conditions may
require specific solutions tailored to local needs rather than
application of a uniform statewide standard.

All employees and persons interested in safety should, in reading
this report, understand these considerations as a fundamental
part of the study.






TABLE OF CONTENTS

Summary

Organization of the Study

Statement of the Problem

Analysis
Sweeping
Pavement Markers and Striping
Litter Pickup
Patching
Snow Removal and Rock Patrol
Mediasn Barrierg and Median Screen Planting
Work Bcheduling vs. Hazard
Facilify‘Reduction and Detours
Flagging
Mobile Protection
Fixed Protection
Construction Over Traffic
Construction Adjacent to Traffic

Warning Signs and Devices; Warning Devices on
Equipment

Operations, Construction and Maintenance Safety
Considerations at the 'Design Phase'

Statewide and Regional Uniformity, Traffic
Control Standards, and Motorist Expectancy

Speed Limits: TLegislation, Policies
Compliance, and Enforcement

Public Information Activities Relating to
Construction and Maintenance Functions

ii

1.0
2.0
3.0
4.0
4.1
4.2
4.3
4.4
4.5
4.6
.7
4.8
4.9
4.10
4,11
4.12
4.1%

4,14

4,15

4,16

4.17

4.18



. Management Support and Safety Standards
Enforcement

Safety Management Information Systems
Conclusions |
Recommendations
Bibliography
Annexes
A, Bteering Committee Membership
B. Task Force Membership
C. Field Queétionnaire

D. Safety Management Information System -
Development Sequence

E. Safety Management Information System -
Contents

iii

4.19
4.20

5.0
6.0



1.0 SUMMARY STATEMENT

The California Department of Transgportation has had an active
safety program for over 3C years. The goal of this program
has been the continued reduction of injuries and death to

our employees, many of whom spend much of their working careers
within inches or feet of passing traffic. The actions of

an unalert motorist could kill or cripple them in a few seconds.

Traffic flows'énd the number of drivers have increased
markedly in the past few years. TYet motorist-related employee
injuries have continued to decline. Even gso, five employees

have been killed during the past tThree years.

The traveling public often loses awareness of the dangers
that the maintenance employee or construction worker faces.
Motorists often drive through roadway work sites on familiar
roads in comfortable, sealed, air-conditioned vehicles. If
they become preoccupied or have been drinking, the chance

of their making a splitesecond misjudgement is high -- and

so is the potential for a serious accident.

This special study was initiated to i1dentify those work
functions and related tasks that are most hazardous to

maintenance and construction employees and workers. TIwenty



major probiém areés were ldentified and they were grouped
into the following categorieé for analysis: problem
identification; evaluation of existing procedures; actual
maintenance and construction practices (which includes the
production-oriented activities on or near the roadway);
traffic flows in and around maintenance and construction
sites; and driver behavior and its effect on construction
accidents. A subcommittee was created to handle each of

"these areas.

The subcommittees.were c§mposed of a.cross section of
‘individuals from both within and outside of CALTRANS. They
aﬁa;yzed_the operations in their specific categories to deter-
mine contributory factors to motorist-related accidents. They
theﬁ.developed specific action-oriented recommendations and

time frames in which to accomplish them.

During?the sfudy, it became apparent that the safety of
employees and workers has been included in planning,
conddcting and evaluating maintenance and congtruction
operations tthughout the State. The Department would not
havé-attained its present status without making such
concerted efforts toward improving eﬁployee and worker safety.
However, if the organization is to continue its move forward,
it must continually work fo increase effectiveness and

| saféty;



Generally, the study determined that there are many safe,
effective operations under way throughout the State. However,
there are also areas that could contribute to increased
safety if improved. Currently, safety plays a vital role

in many operations. In others, it is less conspicuous.

Early in this study, it became apparent that CALTRANS does

not have in-depth information readily available which
properly‘identifies current and potential safety problems

or the fesﬁlts of efforts.to correct them. There is a

critical need fo develoﬁ a Bafety Management Information Syétem
that will make available information related to maintenance ‘

and construction safety to all management levels. The several
information retrieval systems now available within CALTRANS

offer no easy way to correlate safety information. Hand-tallying
of information is akaard in an organization of.this size.

This is a pressing, immediate need.

Another item of major importance to maintenance and construc-—
tion safety is the degree of support'and accepbance of
respongibility given by all levels of management and super-
vision. Safety is something that cannot be delegated.
Administrators may have safety coordinators to assist them,
but in the final analysis, the line administrator must accept |
fully and support his unit's safety program. As safety

plays such a visible and important role in managing this



'Department;iadﬁiﬁisfré%oré;should‘include specific objectives
and goals related to safety in their management plans, Indivi-
duals at all levels should regard safety as an important part
of their evaluation and goal-setting process. There is a

need for increased commifment to safety program effectiveness

throughout the Department.

It is often easy to focus on the more mechanical aspects of
safety, such as equipment, signs, weather, and design. While
" this is necessary, it is not the most important factor. ‘The
attitude and safety consciousness of the individuals involved
is probably the most critical factor affecting the success

or failure of any safety programn.

Throughout the study tr%ining needs were identified at all
1evels.‘ It was found'that providing an employee with a
sound foundation on how to perform a particular Job in the
most effective and safé ménner ig eritically important and
ghould be a major reSponsibility of every manager and

supervisor.

Another important consideration in maintenence and construction
safety is the visual impact and uniformity of alerting motor-
ists approaching the work site; There are differences in
equipment, procedurés and warning devices that may be

inconsistent with motorists' expectations. There is a need



for increased statewide uniformity, yet any changes must

leave room for some variance to meet local needs. Creativity
ghould not be stifled by.rigid inflexibility. Utilizing the
expertise available throughout the Department and then

combining the best ideas and procedures into a uniform state-

wide procedure can increase departmental effectiveness, especially

in the eyes of the motorist.

Public information activities relating to maintenance and
construction safety are receiﬁing incréaSed departmental
attention. Radio, television, publications and newspapers
are béing irncreasingly utilized to increase the awareness

of the motorist on the highway. This is necessary and should

continue.

There are lOl'separaﬁg recommendations in this report which
can incréase the safety of maintenance and construction
employees and workers. Each recommendation not only includes
an action to be taken but suggests a responsible unit to

initiate it along with a suggested time frame.

The safety of our maintenance and construction employees
and workers is as vital to our Department as the roads we
maintain are to the State. We must regard it highly, for
our safety record, Just as our highways, is a reflection of

our organization.
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2.0 ORGANIZATION OF THE STUDY

2.1 why‘fhé‘Spebial Study Was Conducted

In October, 1973, the California Department of Transportation
initiated a spscial study to evéluate the safety of maintenance
and construction employees in relation to passging traffiec.

The hazards CALTRANS' road workers face each day have resulted
in death, inJjury, and disablement. CALTRANS' management,

in its continuing effort to improve safety and working
conditions, Eegan the study to examine presgent practices and

to develop memningful improvéments that could contribute

to the increased safety of road workers while maintaining

traffic flows on our highway'system.

2.2 Role.of the Steering Committee

A steering committee wag created to acf in an advisory
capacity. It met for the first time on November 20,71975.
Representativés of CALTRANS; the Department of California
Highway Patrol; the Department of Industrial Relations;
Division of Industrial Safety; employee organizations; and
Dr. Slade Hulbert, UCLA, participated in the meeting. (See
Annex A) The steering committee was asked to assist in
developing general directions fof the full task force effort,
including: (a) identification of the scope of the problem;
(b) establishment of specific goals for the task forcé; (e)

determination of who or what organization or anit should



pafticipété_in the full task force effort; (d) development
of a time frame; and (e) determination of the way the project
results should be preseﬁted in order to maximize their

usefulness.

At this discussion-type conference, a list containing a wide
range. of items and areas that the task force should exsmine

-was also devélbped.

2.3 (Creation of the Tasgk Force
A task force was then created to conduct the study. Due to

the wide range'of_subject_matter to be covered, the task

force was structured into the five following subcommittees:

I. Prébiem Identifiééﬁion Subcommittee —- This subcommittee
studied availabie informﬁtion and records to identify
fac#oré which contribute tolaccideﬁts in maintenance
and construction zones'and_involve passing traffic.
Based on the‘infofmation pfoviaed by this subcommittee,
the other four subcommittees pursued their inquiries

and developed recommendations.

II.‘ Procedures Evaluation Subcommittee —-- This subcommittee
reViewed procedures, ménuals and directives which
rélgte to maintenance and construction personnel and
passing traffic. They examined all procedures now in
usé in California and those from other Jurisdictions

that may be applicable or valuable to our safety

program.



TII. Maintenance asnd Construction Safety Practices Subcommittee —— =

This subcommittee examined actual maintenance and con-
struction practices. It sought ways and weans to improve
these practices as they relate to safety and passing
traffic. This subcommittee concentrated on performance

of the actual task.

IV. Traffic Flow Subcommittee —- This subcommittee primarily

‘examined traffic flows in and about maintenance and
construction zones. It evaluated present préctices N
and sougﬁt improved methods which lessened the hazardé
to maintenance and construction personnel from expoéﬁre

to vehicles in the passing traffic stream.

V. Driver Behavior Subcommittee —- This subcommittee

examined driver behavior and its effect in and about
maintenance and construction sites. The'goal'of this
subcommittee was to develop an improved means of
alerting motorists to the safety concerns of maintenance

and construction personnel.

There were a total of 40 active core members on the task
force. Individual subcommittees were composed of 5 to 8

core members of diverse fields and disciplines from both in
and out of CALTRANS. There are two types of members involved
in the task force: core members, who actively participated

in the full.spectrum'of activities of a subcommittee; and



Vféed&rce ﬁéﬁbers; who:ﬁerefcohtacted during the subcommittees'
work to obtain'seme specialized component of information.

Mahy individualS;from in and out of the department were
contacted for information during the course of the study. Bee

Annex B for a roster of the members of the task force.

5.4 Vork of the Subcommittees

wiéh theﬂinfermafion'provided by the sfeering committee,
Subcommittee I -~ Problem Identification -- began its inquiry
to determine Just what the actual problems regarding maintenance
and construction safety were. Subcommittee I then developed
a list of areas and items relating to the safety of maintenance
and construction personnel. This information was organized
according to the responsibilities of the other subcommittees.
Each of the individual subcommittee chairmen then managed
their subeoﬁmiftee'swefﬁorts in etudying and analyzing the
pﬁoflem areae and deveioped specific recemmendations for
improving, correcting or reinforcing an exlsting operation

or procedure or recommending a new one.

Subcommittee activities included research of written materials;
in cooperation with the California State Employees Association,
a queetionnaire was sentlto operating field personnel; field
obgervations were made of actual work practices and many

other contacts were made with workihg personnel.



2.5 Coordinated Development of the Task Force Report

The subcommittee chairmen met several times to coordinate the

development of the report and provide written input from their
subcommittees. Their reports were prepared in a format which

outlines specific action-oriented recommendations. They were

then combined, edited, and organized for sequence and

continuity. The peport was then prepared in this final form.
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3.0 STATEMENT OF THE PROBLEM

The California Department of Transportation has had an

active formalized Safety Program for over 30 years. The -

result of this effort has been a continued reduction in

disabling injuries t¢o CALTRANS employees. However, durlng
the last three years (1971 through 1973) five CALTRANS

maintenance employees were killed as a result of accidents
involving the traveling public. In addition, 125 employees
received injuries during that same period, and more than 10
contractoré' eﬁployees ﬁere killed in similar accidents in

road construction =zones.

As a means of reducing the number of such incidenté, the
Department instituted é“sfudy in 1973 geared boward improving
the safety of road maintenance and construction personnel.
This was done through the identification of major problem
areas based on an evaluation of existing accident records

and subjective input from field perscnnel and managers. In
cooperation with the Mechanical and Construction Tfades
Council of the California State Employees Associatioﬁ, a
gquestiocnnaire was sent to a cross section of maintgnahce
personnel throughout the state. The results of this questionnaire
contributed to the identification of safety related problems

as seen from the eyes of the employees. (See Annex C)

Twenty major problem areas were detailed for analysis and

-are briefly described below:

11



PROBLEM AREA DESCRIPTION

3.1 &Sweeping

From 1971 through 1973, Department employees were involved

in over 14 serious sweeping accidents. Subjective field
input indicated that there have also been a considerably
largér number of "near misges" which did not result-in injury

or property damage to either employees or the motoring public.

The most commbn~3weepiﬁg'incideht involved the rear-ending

of our slow—moving sweepers. 1t was concluded that safety
impfovemeﬁfs could be made through(in-depth review and
analysis of sweeper scheduling, levels of service and lighting

and signing practices.

3.2 Delinéation'—,Striping'and Pavement Marking Activities

Aceident records and subjective employee input demonstrated
that this activity is extremely hazardous. During the past
several yea#s, incidents in this activity resulted in two

fatalities and several major disabling injuries.
Improvements in work scheduling, standards for lane and

facility closures and signing were identified as means of

increasging safety in this type of operation.

12



'%.% Titter Pickup

Department employées were involved in over 20 incidents in
the past three years. Most of these incidents occurred on
or near the shoulder where a motorist struck either a parked
or slow-moving vehicie or the employee. Some of these
incidents resulted in major inJjury to both the employee and

the motoring public.

The frequency of litter pickup activities has been greatly
decreased. However, some specific problems still exist, such

as work procedures, signing standards and shadow protection.

3.4 Patching

During the past three years, 12 emplbyees héve been injured
in accidents invblving‘the motoring public while performing
patching operations. Patching activities constitute a major
exposure hazard. Lane closure standards, shadow vehicles
and equipment, and coordinétion of work éctivities_with
traffic enfdrcemeﬁt agencies have been identified as areas

requiring attention.

3.5 Snow Removal and Rock Patrol

There are approximately 80-100 incidents each year in which
the motoring public is invoived.iﬁ an accident with snow
removal equipmént. Such iﬁcidents rarely result in injury
to our employees, but the potential for injury, particularly

to the public, is great.

1%



'Spécific items éontributing to this problem include equipment
deficiencies, véhicle_lighting, levels of maintenance and

motorist education.

3.6 Median Barriers and Median Screen Planting

Although our empioyees‘ﬁave experienced few incidents (i.e.,
abtuél accidents) while performiﬁg work activities in road
mediang, their exposure is high and the potential for serious
injury is great. Bubjective input from field maintenance
employeeé.iﬁdiéates that work activities in the median
fﬁrimafily median fepaifﬁ are viewed as one of the four most

hazardous road maintenance actilvities.

The primary steps in minimizing this problem involve decreasing

the magnitude and length of employee exposure.

5.7 Work Scheduling Vergsus Exposure Potential and Hazard

A critical factor in minimizing the éxposure of our employees
to traffic is ﬁow we gchedule our traffic—disrupting work
activities, This was not defined as a specific problem area,
but vas identifiéd as'a possible means of reducing ewmployee

exposure and risk by planning around safety considerations.

5.8" Facility Reduction and Detours

Lane closure activities and detour areas provide an inherent

poténﬁial for confliet between the worker and the motoring

14



public. Many employees have expressed apprehension about
the adequacy of safety considerations in both lane closure

and detour opérations.

Principal problem areas include non-standard practices in

the signing and use of closures, inadequate traffic~management
considerations at thé‘planning phase, excessive quality
standards for some detours and the application of minimum

lane closure standards that do not fit the work site.

-5;9 Flagéing-

During the past three years, 14 Department employees were
involved in accidents with motorists while performing flagging
duties. Moét did not% resultrin serious.injury, but.the
exposure and potential for serious injury is extreme. Employee
input regarding "near misses" confirms this supposition.
Many.employees viéwed flagging as one of the most hazardous

road work activities.
Principal problem areas in flagging include the adequacy of
training and the need to improve the motorists' awareness

of potential hazards.

5.10 Mobile Protection

The use of mobile protection (e.g., shadow vehicles, etc.)

was not identified as a problem area per se, but was

15



suggested as a p0551ble means of providing increased safety

to employees in all exposed road work activities.

3.11 Fixed Protection

The eee of fixed protection (e.g., barriers, cones, etc.)
was identified as a means of improving safety through the
establishment of more definitive standards for their mandatory

use.

3;12 Construcfien Over Traffic

Workmen's hazards in relation to traffic during construction
over traffic are generally limited to vehicles hitting
falsework members located on the shoulder and over-height
loads hitting falsework glrders. While there have been no
rworker injuries as a result of these situations, there have

been enough non—1naury-1nc1dents to indicate a potential hazard.
Some,specific problem areas include inadequate congideration
for workers at the design phase and the allowance of over-

height loads in regtricted-clearance situations.

3.1% Construction Adjacent to Traffic

Construction activities such as median barrier installation,
median and shouider'widening; and feCOnStruction presentv
high potential for accidents 1nvolV1ng road workers and the

motorlng publlc.

16



Primary problem'areas“are incomplete worker safety considéra—
tion at the design phase and inadequate safety enforcement

by the contractor.

3,14 Warning Signs and Devicés; Wérniqg Devices on Equipment

A motorist's response to highway warning signs and devices is
extremely critical when he is approaching a construction or

maintenance zone.

Both employees and motorists have expressed concern about

the adequacy of current devices and practices.

Primaryﬁproblem_areas include the use of warning signs where
not needed and the need to develop more signs and devices
which are appropriate to specific situations and which

stimulate motorist response.

3,15 Operations, Construction and Maintenance Safety Considerations
at the Design Phase

Construction and maintenance gafety problems can be inadvér—
tently created as the result of inadequate consideration in

the design phase.

3.16 Lack of'Statewige and Regional Uniformity, Traffic Control
Standards, Enforcement (Motorist Expectancy)

Uniform standards for traffic warning devices for construction

and maintenance operation are necessary to fulfill motorists'

17



""" needs, attract their attention, deliver the message and

insure proper response.

Motorists follow their expériehces and have certain expec-—
tancies which help them drive safely and efficiently. When
these'eﬁpectancies are hot obtained, however, the reverse

often occurs, leading to driver confusion and error, especlally
in,dnusualusituatﬁonsw. |

3.17 Speed Limit Policies, Legiglation Restrictions and
- Compliance

Drivers are generally not responsive to reduced speed postings
in highway construction and maintenance zones.  In many cases,
reduced traveling speeds are necessary to provide adequate

safety for.both the worker and the motorist.

Primary problem areas are the lack of voluntary driver com-
pliaﬁcé and the need to develop a more effective means of

traffic qontrbl‘eniorcement techniques.

3.18 Public Information Activities Relating to Construction
and Malntenance Functions

Fmployee and limited motorist inpuft has revealed thht motorists
often do not react to an impending rcadwork zone. They do

not understand "why we need to disrupt traffic flow".

18



Mbtorlst attltude and reaction are obviously 1mportant factors
in minimizing hazards to our employees. Both employees' and
motorlsts safety can be enhanced through iﬁcreased communica-

tion and awareness efforts.

3.19 Management Support and Safety Standards Enfofcemenf

Management's supporfrahd enforcement of safety'poliéies and
standards is necessary to a viable safely program. Management
has generally supported safety, efforts, however, safety
effectiveness can bé further improved through increased

support at both the field and headquarters levels.

%.20 Safety Management Information System

An import&ﬁt:element:df any viablé-safety‘program is an
information system which brovides a management with timely
and accurate.awareness of safety probleme and brogresses

toward achieving safety improvement efforts and goals.

The existing information system does not brovide sufficient

or timely information on accidents and accident patterns.
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4.0 ANATLYSIS

4.,0.1 ﬁethbd'ﬁséd -
For purpose of simplification, the areas to be studied were
grouped into five separate categories and assigned to a
special subcommittee. Those subcommittees were:

 I.  Problem Identification

II. Procedures BEvaluation

III. Maintenance and Construction
' Safety Practices

IV. Traffic Flow

V. Driver Behavior

The subcommittees then examined existing procedures, activities
and conditions; made visits to observe field work; and, based
on the information obtained, developed specific recommendations
for improving or changing procedures or actions where

necessary.

The following subsections each discuss an item of concen=

tration of the special study.

- 20



4.1 SWEEPING"

Department of Transportation employees have been involved in
at least fourteen serious accidents involving sweepers during
the past three years. A major safety concern is the driver
who runs into the rear of the slow moving sweeper which

generally results in major injuries.
Discussions with the eguipment operators in various districts
indicate the majority feel their sweeper operations are

relatively_safekexcept_on high-traffic volume urban freeways.

a. Work Scheduling - Most districts do their sweeping on a

normal work week (Monday - Friday) and during normal work
hoﬁrs (7:30 a.m. - 4:00 p.m.). Some metropolitan areas do
soﬁe off-hour sweeping in extremely critical areas. In one
district, median'sweeping is doﬁe.on Sunday morning with
little oT 1o dlsruptlon of traffic. In another district,
nlght sweeplng operatlons were trled to see if there would
_be a reductlon of 1ncldents. In actual practlce, however,

the severity of incidents increased due to higher speeds.

Alsd,'one métropolifan'district currently sweeps on a five

day schedﬁie thaﬁ runs f:om Saturday through Wednesday. Public
complaints due to sweepers working Monday through Friday
during the day caused a previous change to night work.

Severity of accidents and possible legal action during the

Ttrial night work,'howeﬁer, forced the present schedule.

21



b. Siggihg - Wifh'feﬁ expeptiéné; fhere is little or no
advance warning to the public that a sweeper is working on
the highway ahead. None of the districts contacted use
standard roadside signs for advance warning as they believe
that roadside signing would not be effective in operations
that are continually moving. Some districts have signs on
gshadow trucks that indicate a sweeper is working ahead;

however, some districts do not use shadow trucks.

Ce Lighting'Q Warning lights and the color of sweepers are
not unifdrm within a district or statewide. Warning lights
on sﬁeepers vary from two fiashiﬁg amber lights in different
locatioﬁs'to il1uminétéd directional control~-type signs.

Some sWeepéfs are also equipped with warhing flags. The rear
of some sweepers has been painted yéilowtwith black chevron
stripes. Other sweepers are completely orange. Some areas

have installed as many as six blinking amber lights plus

rotating amber lights on a sweeper.

d. Levelg of Service - A headquarters teletype dated June 14,

1973 to all districts states that sweeping frequency should
be reduced by 50% wherever it can be tolerated. Many districts
have conformed to this procedure. A new policy for level

of services in the state is currently being prepared.

It is incumbent that each Maintenance superintendent and/or

foreman inspect and sweep only areas that are not self-cleaning

22



in order to keep employee exposure at an absolute minimum
and yet consistant with maintaining the roadside in an

acceptable condition.

e. Communicabtions — When ‘sweepers are operating on the highway,

they do not have an adeQuate means of communicating with
shadow vehicles and/or their base station in case of a break-
down or accident; This éan result in”the employee having

to walk to a télephone:td obtain assistance. Having radios

in sweepers would reduce this hazard.

RECOMMENDATTONS

4.1.1 Sweeping - Hours of Work — The Maintenance Branch in

each_qistpict should determine the safest hours and
days_fo conduct sweeping operations usiﬁg input from
the.DistrictiTraffic Branch. This determination and
schedule édjustments should be made as soon as possible

and no later than November 1, 1974.

4.1.2 BSweeping ~ Advance Signing - A trial program using a

sign such as "Sweepers Working Ahead" should be
implemented on a trial basis in a metropolitan district.
Headquarters Maintenance Branch should design the

~ program and insure that it is operating in the field

by November 1, 1974.

23



4.1.3

C4.1.4

4.1.5

4.1.6

Sweeping - Sipns on Sweepers - Visibility of the

sweeper'should be improved by placing additional
signing or other‘delineational devices on the sweeper.
Headquarters Maintenance Branch should establish the
overall Departmental policy and directive for this by
October 1, 1974. The appropriate districts should
implemenf this program by January 1, 1975.

Sweeping ~ Short Sight Distances -~ Shadow frucks with
maximum visibility'signs should be uséd in all sweeping
operétiODS on ramps and in all areas where.Sight
distance'is éhort. Headquarters Maiﬁteﬁance Branch
shall establish the overall Departmental policy and
directive for use of shadow trucks by November 1, 1974
and- all districts should fully implement the program
by'Januafyrl, 1975.

Sweeping <~ Siegns and‘Warnihg Flags — All sweepers and

shadow trucks should be equipped with illuminated

directional control signs and warning flags. This

program should be implemented by Headquarters Equipment

Branch by January 1, 1975. The program should provide
for installation at the time of purchase or when such

vehicles are in the shop for other work.

SWeeping - CheVron-Stfipéé on Vehicles -~ The entire

rear portion of all sweepers and shadow trucks should
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4,1.7

4.1.8

4.1.9

be paihﬁéd“wifﬁ yéllow and black striping. Headquarters
Equipment Branch should implement this program by
October 1, 1974 for application to all new sweepers

and trucks as they are purchased.

Sweeping - Levels of Service - The levels of service

criteria for sweeping as established by Headquarters
Maintenance Branch should be reviewed to reduce the
amount of non-required sweeping and resultant exposure

of employees. This review should be in addition to

" the one made recently in connection with the energy

crisis. Headquarters Maintenance Branch should revise

this requirement by October 1, l974.

Sweeping -~ Btandardized Equipment - The placement of

equipment and wafning devices on sweepers and shadow
trucks should be standardized statewide. Headquarters
Equipment Brancﬁ.should develop standards based on a
composite of.the beét existing installations throughout

the state. Standardized placement should be implemented

 statewide starting January 1, 1975, beginning with new

equipment and existing equipment going into shops for

‘major ngrhaul. The entire program should be completed

by Jasnuary 1, 1977.

Sweeping — Enerey Attenuators on Vehicles - A trial

program using attenuators or water bumpers on the rear
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of sweepers and shadow trucks Shbﬁia*bé‘imﬁlémented.
The program should be implemented by Headquarters

Equipment Branch by July 1, 1975 and evaluated one and

two years later.

4,1.10 Sweepers - Radic Equipped - Radios should be installed

Maintenance Branch should determine the areas in most
critical need for radios and cooperate with Headquarters
Equipmeht Branch to sﬁart an installatioh prbgram by
July 1, 1975. Installation should be completed by

July 1, 1978.
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4.2 RATISED PAVEMENT MARKERS AND STHIPING

4.2.1 Raised Pavement Markers — The number of accidents and

concern expressed by employees regarding the installation of
raised pavement markers indicates a need for careful evaluation

of operations in order to reduce exposure.

a. Headquarters Direction - On June 14, 197%, a Headgquarters

teletype stated thét replacement and washing of non-reflective
' pavement markepsfshall.be‘discontinued on all highways. This
- leaves only reflective markers to be maintained. This

procedure is now: generally being followed throughout the state.

b. Work Scheduling - Generally, maintenance of reflective

markers is scheduled by the local foreman using district
equipment; Moet of'thislwork takes place during the normal
wofk_day (approx. 7:30 a.uw. té 4:00 p.m.) without the need for
unusﬁal‘scheduliﬁg. In.cfitica;hmetropolitan areas, however,
wprk‘iskscheduled atlother hoﬁré and/or on weekends. 4
directive from the Maintenancé~Manual_states that this work
should be done in conjunctioﬁ with other maintenance operations

wherever possible.

¢c. Use of Warning Devices — The use of warning devices or

signs in connection with raised pavement marker maintenance
is not consistent‘throughout the state. As this is generally

a moving operation, no advance warning signs are usually used,

27



particularly in rural areas. In some locations, lanes are

closed for this operation.
There is a noticeable lack of statewide information regarding
lights, flags, and color combinations on vehicles used in

this type of operation.

d. ZTLevel of Service - The present "level of service" require-

ment states that "reflective markers shall be placed when two
successive markers are missing. Missing pavement markers
should be replaced continuously in conjunction with other

maintenance operations to minimize traffic disruptions.”

e. BSpecial Equipment - A single machine which will spot blast,

mix and dispense epoxy, and provide protection to the operator
is under development by the Equipment Branch. This will
reduce exposure to the blastman and epoxyman and will eliminate

the go-cart operations.

RECOMMENDATIONS

4,2,1.1 Raised Markers — Installation - Whenever possible,

the initial installation of raised markers should Dbe
done by the contractor or CALTRANS prior to.opening
the highway to traffic. Both Headquarters Construc-
tion énd Maintenance Branches should reinforce this
procedure in Headquarters level directives by January

1, 1975.
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4.2.1.2 Raised Markers - Combined Scheduld - Scheduling

replacement of raised markers in conjunction with
other maintenance junctions should be emphasized on
a continuing basis by all levels of maintenance

supervision involved in work planning.

4.2.1.3% Raised Markers - installatidn - Scheduling - Wherever

heavy traffic flows have a strong bearing on when
ﬁarker repl@cement function are performed, each
District Maintenance Branch shall evaluate and egtab-
lish the safest time of day and/or of week to carry
out this function with the assistance of the District
Traffic Branch. This process, if not in existence

now, should be used as soon as possible.

4.2.1.4 Raised Markers — Uniformity Qf Sigﬁs and Devices on

Eguigment - Uniformity in_the placement of lighting,
flégs, iiluminated directional cbntrol signs and
éhévpon.éfripiﬁg on t¥e rear of vehicles should be
initiated by.Headquarters Equipment Branch by January
1, 1975_and éhoﬁld be accomplished by January 1, 1977

for all vehicles used. in marker replacement.

4,2.1.5 Raised Marker Installation = Pilot Vehicles - On two—

way roads, a pilot vehicle with illuminated directional
signs'should be used.. Headquarters Maintenance
Branch should develop this overall policy based on

the input and recommendations of all Districts by

January 1, 1975.
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4.2.1.6 Marker.ReplaCement'— Lévél“of Service — ﬁevéls of
| service for marker replacement should be evaluated
by Headquarters‘Maintenance Brahéh'to establish a
level that reduces the need for replacement and still
meets traffic safety criteria. This should be

completed by January 1, 1975.

4.2.1.7 Development of Marker Installétion quipmﬁnt - Heaa—
quarters Equipment Branch should accelerate the
development of specialized equipment for the'ihstalla~
tion of raised pavemeht markers in a rapid manner to
increase eﬁployee safety. This equipment should be

operational no later than July 1, 1976.
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4,22 Traffic Striping - Traffic striping is hazardous due

to the relative differences in the speed of the machines and
the normal flow of traffio,'.Striping-alone, however, does

not warrant major closure of a highway.

Ve;' Work Schedullng - W1th the exception of metropolitan areas,
-most Districts work a normal work day and week. Extremely
'orltlcal areas are schedaled for striping on weekends or during
the periods when there aré-low traffic volumes. Most districts
expressed concern that nlght striping on roadways with

_ unlnterrupted trafflc flows 1s not feasible. They feel that
+the llghts_osed to getlenough slght‘dlstance for the operation
are confusing aod.hazardouslto oncoming and passing traffic.
Howeﬁer, night striping on neﬁ congtruction is a prevalent

‘practice.

nght striping has been performed in District 08 on.a high
volume urban freeway. Spe01al llghts were mounted on the
striper to-provide adequate vision for the operator. Although
there were no incidents_relating to striping at night on a
linmited basis, the striping crew believes that day scheduling
is iﬁherently safer and more productive and recommended

night striping when no other time is possible.

b. Signing - One-half of the distriets do not use roadside

‘signing with their striping operations. One district closes
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two freewayrlanes for striping. Four districts use signs at

two and four-mile infervals along the highway and move the
signs ahead as the work progresses. Other districts do their

| étriping without any lane closure or sigming. A sign "Striping

Next __ Miles Ahead" has been used for approximately 10 years

in District Ol. Based on this experience, the operators feel

that the sign is effective in warning the traveling public

and contributes significantly to the safety of the operation.

c. Lighting - There is no statewide uniformity régarding the
placement of warning lights on striping equipment. The new
hot-stripe machine hés illuminated direction control signs

and most of the supply trucks are similarily equipped. The
cone retrieval trucks' warning devices vafy from lighted arrows
to simple rotating amber lights. In some cases the supply
truck is used both ag a pilot and back-up truck. The lighted
arrows are not visible from the front when used for a pilot
vehicle on two-lane highwayé. On one cone retrieval truck

the rotating amber light was not visible from the rear because
of added equipmenf that blocked the view of the light. In
another situation, it was observed that the overhead "pass"
sign on a CALTRANS striping vehicle indicated to pass to.fhe
right when, in fact, it was obvious that there was no shoulder

or roadway on which to traverse while overtaking the vehicle. -

d. Levels of Service - The Departmental Maintenance Manual

provides direction that the.stribes should be replaced after
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a loss of 50% of'%heir effectiveness. Under present work loads,

this level is Aifficult to attain.

e. Hdt-Péiht.Stripér — The hot-paint stripers that have been

'designed and fabricated by the Equipment. Branch provide for
a_safer.painting bperation. The design speed of the striper
is 25 m;p.h. However, the maximum speed at present is
approximately'l5'm.p;h; ﬁiﬁh an average speed of ? to 10 m.p.h.
When compared to the old stripers that averaged approximately

5 m.p.h., the expdsﬁrerfime is reduced cdnsiderably. With

the hot-paint striper, tﬁéftraffic'cdne placement and retrieval
.operations are eliminated. These were considered two of the

most hazardous parts of traffic-line striping.

' RECOMMENDATTONS

4.2.2.1 Statewide-Striping Criteria - Statewide striping

criteria should be estébliéhéd to prbvide a general
frameWOfk so each district can develop its own
prbcedures. Specific congiderations for hour of

day and day of.wéek should be included. Headqguarters
Maintenaﬁce Branch should develop this by January

1, 1975 with each district implementing the program
by July 1, 1975.

4.2,2.2 Statewide Signing and Warning Device Criteria —

statewlide signing and warning device criteria to be
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4,2.2.3%

4.2.2.4

used with striping operations should be developed

to provide statewide uniformity. However, this
should contain sufficient flexibility so that each
district can adjust to meet iﬁdividual needs and
traffic conditions. Headquarters Maintenance Branch
should cooperate with Headguarters $raffic Branch to

develop this by April 1, 1975.

Uniform Placement of Lighting and Equipment on Vehicies

Used in Striping - Headquarters Equipment Branch

should develop uniform statewide specifications for
plééement of 1ightingrand warning devices uéed on all
striping equipment and vehicles. These specifications
should be developed prior to July 1, 1975 and all
equipment should be so equipped by July. 1, i977.

Hot-8tripe Equipment - The new hot-stripe application

process permits equipment to move at higher speeds
and dries fast enough to eliminate the need for
placement and pickup of cones. The Eguipment Branch

should procure this equipment as rapidly as possible.
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4.3 LITTER PICKUP

During the past fhree years, 12 employees performing litter
pickup functions have been.injuredVin accidents involving the
motoring public. Most of the accidents have occurred on or
near the shoulder where the motorist struck either a parked

vehicle or the employee.

As a result of limitations on funding and manpower levels,
littei pickup activity is now at a minimum. Thas, during

this special study, few‘litter pickup activities were observed.
‘However, much litter pickuplactivity is performed without the
benefit of signing or a shadow vehicle. Also, employees

were obeerved working with their backs to traffic. Thus,

they would have llttle or no warning if a vehicle were to

leave a trafflc lane and head dlrectly toward them.

If litter plckup aot1v1t1es are belng performed in a protected
area or in an area not- 1mmed1ately adjacent to the shoulder,
51gns and shadow vehicles are not necessary. However, working

with one's back to traffic is hazardous at any time.

RECOMMENDATTIONS

4.%3.1 Litter Pickup ~ Parking Vehicles -~ Firm policies

requiring that_litter pickup vehicles be parked well
away from_traffic gshould be adopted. Headquarters
Maintenance Branch should establish these guidelines

by October 1, 1974.
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C4.3.2

4.35.35

.Litter Pickup - Advance Warning Signs -~ Departmentwide

policies concerning the use of advance warning signs
and shadow vehicles in litter pickup operations are
reeded. Headgquarters Maintenance Branch should deﬁelop

this by October 1, 1974.

TIitter Pickup - Safe Working Techniques - Guidelines

should be issued for personnel working on foot anywhere
near the traffic lane (litter, maintenance and land-
scape personnel). ZEmployees should be given'clear
directions to always work faciung traffic so that they
can more readilj obsgerve vehicles leaving the roadwaj.
Headquartérs Mainﬁenance Branch should develop this

procedure by October 1, 1974.
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4.4 PADCHING

Patching activities are‘inherently hazardous and present the
potential for major exposure to accidents involving maintenance
employees and the motoring public. During the past three
years, 12 employees have been injured while performing patching
operations.

Eight patching type operations.in four districts were reviewed.
Patching operations wefe generally well—planned and executed
and appéared to be appropriately'and necessarily timed to
preserve the facility in a safe and usable state. All operations
reviewed were being coﬁducted during daylight hours which
appears to be appropfiate as it offered maximum visibility of
both the operation and employee to passing traffic. In one
ngration involving high-density commuter traffic on a freeway,
fﬁeJétart of the operation was delayed until the traffic

éouﬁt indicéfed it was safe and least disrupfive to begin the
operétion. Present paﬁching procedures, including scheduling,
type of equipment to be used, th..appear to be gatisfactory.
However, there is a need for some improvement in associated
activities that coild reduce exposure, increase visibility

andrassist in traffic flow.

Cone Spacing - Cone spacing in the work area does not always

adhere to Construction Safety Orders. The minimum spacings

as described in the "Manual of Warning Signs, Lights and
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Devices" are not clear and could be confusing and misinterpreted.
The Construction Safety Orders require a minimum cone spacing

of 25 feet in the immediate work zone.

Ooofdination with CHP - Coordination with CHP and other law

enforcement agencies to assist in critical traffic flow control,
lane closure set-ups, etc., varies congiderably from territory
to territory. The use of CHP or local law enforcement

officers td‘assist in traffic control can reduce job“hazarqs,
particularly in high-density traffic in metropolitan areas.
Aséistanée from these agencies can be particularly helpful at
the "sét;up and removal phase of the project by guiding and .
slowing traffic as 1t approaches the work zone. CHP does not
have sufficient manpower to.aésist in ail such operations.
However, at very hazardous locations or in heavy traffic flow

it may be appropriate to requést CHP assistance.

The Joint Operational Policy Statement provides adequate
direction from the Departmental.Headquarters Level which
operational level commanders and administrators can implement

without additional written direction.

Shadow Vehicles - There is a need to provide a mobile form of

protection in all patching—rélated activities where workers
are exposed.to the traffic flow. Shadow vehicles are used
in most operations. Buf because shadow vehicles may be in an

improper location or too far behind the exposed employee, they
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'dginot élways,pfdvide maximum prbtéction. An additional
exposure problem involves employee carelessness. At times,

. employees will position themselves in such a manner that
available shédow vehicles do not provide sufficient protection
from passing traffic. Often, employees will take risks by
unnecessarily standing on the traffic side of their work or

shadow vehicles.

Eguigment - The'visibility'of roadwork equipment seems to vary
somewhat. Not all vehicles are marked with the alternating
"black and yellow" or "black and white" striping typically
used to impomove the visibility 6f the vehicle. Visibility

of the equipmen£'can.ﬁe improvéd by alternating color com-

binations as described above.

RECOMMENDATIONS

4.4.1 Patchlng - Cone Placement - Standards for cone placement

whlch are at minimum safety levels should be clearly
understandable and included in the Maintenance Manual.
Requirements should be reviewed at least every two

years and contain the current opinion of field personnel.
Headquarters Mainﬁenance Branch should coordinate this
review with positive input from the Traffic Branch.

These requirements should be initially reviewed by
chober 1, 1974 with updated procédures disseminated

to the field by Jasnuary 1, 1975.
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G.4.2

4.4.%

Ty

Patehing - Improved Cone Placement — The Manual of

Warning Signs, Lights and Devices should be updated

to improve description of cone placement procedures.

Headquarters Traffic Branch should complete this
revision by April 1, 1975. Maintenance Branch input

shoudd be_an‘integral part.

Patching — Coordination With CHP - Procedures should

be reinforced to provide for notification and éoordina—
tion with CHP and other law enforéemenﬁ agencies on
maintenance projects. This may range from a planned
conference prior to a major'maintenance project with
high traffig'density to sufficient notification of

the beat officer prior to going on shift. CHP should
also provide positive'feedback as to their intended
degree of participation in the larger projects. There
is no need for an additional policy or directive in
this area as the Joint Operational Policy Statement
between the depértments is adequate fdr 6perationa1
level commanders and administrators to implement or
improve. This action should be undertaken as goon as

possible.

Patching ~ Shadow Vehicles — Clear directions as to

when shadow vehicleg "or other similar protectioﬁ" in
all lane closures and in all work activity near the

traveled way should be established. In most instances,
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'aﬁ.iHCreéged usé of shadow vehicles should not require
purchase of_additioﬁél equipment but simply better
utilization. The overall statewide directions should
be developed by Headaquarters Maintenance Branch by

April 1, 1975.

4,4,5 Patching - Shadow Vehicles Uge Training - A short training

\ ﬁrogram should be developed and conducted for super-—
visors in .the proper placement of shadow vehicles %o
improve safety énd increase statewide uniformity. This
can improve consistency of appearance to the motoring
pﬁbliq. Headquartérs Maintenance Branch should coordinate
the development Qflthis training program which should
in turn be chducted by district personnel. This

training program should be com@leted by July 1, 1975.

4.4,6 Patching - Safer Work Practices - Persomnel actually

performing patching functions should work facing oncoming
traffic at all'times if possible. This may require
modification of existing practices such as material
delivery, unloading, etc; Headquarters Malntenance
Branch should coordinate the development of improved

work practices in this area. Development of work
practices should be started by October, l, 1974 and the

new improved practices operational by January 1, 1975.
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Patching - Chevron Stripes on Eguipment -~ Distinetive

black and yellow diagonal striping should be installed

on the rear of all roadwork equipment including pickup

Itrucks engaged in patching operations. Headquartérs

Equipment Branch should start this project by January
1, 1975 and complete it by January 1, 1977.
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4.5 SNOW REMOVAT, AND ROCK PATROL

Snow removal operations on California highways can be divided
into two types. TFreeway or multi-lane operations and rural

two-lane procedures.

Multi-lane operationsxnermally have a lesser accident potential
for Lhe fraveling public and the plow operator due to wider
traffic - ways andloneedirection traffic flow. When accidents
do occur on multi-lane readways, they are usually of the reae-
end type and are caused by vehicles traveling at excessive
speed or following %oo closely. Because of signing and higher
levels of traffic enforcement in chain control areas on
multi-lane freeways, there is a tendency. for the public to
reduce speed and be more alert te traffic conditions. The
alignment of and non—separation of traffic on rural two-lane
roadways creates a higher accident potential. Plows must
work over or in close proxmmlty to the center line. They are
often s10w~m0v1ng motor graders or trucks equipped with a
push plow. Vehlcles on low tpafflc volume highways may travel
too fast for conditions or without chains. Vehicles parked

or abandoned on shoulders may be hidden by snow. When
collisions with large snow plows do occur, however, there is
less chance for injury to an employee due to the size and

weight of his vehicle.

Snow Temoval procedures presently being practiced by CALTRANS

appear to be adequate. Presgsent operations developed from
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actual experience over a peridd of many years. Efforts are
continually under way to further improve snow removal operations

wherever possible.

‘The equipment that CALTRANS employees operate under snow

conditions were developed specifically for snow removal and

are generally effective.  However, there are a few areas of

concern: H

a. Sloping and curved windshields on some snow plowg allow
snow to collecﬁ and wipers cannot carry it off under severe
stofﬁ'coﬁdi50ns;;thus reducing visibility. When wind-

' shield wipers are mounted at the bottom of these windshields,

they clog up with snow and are difficult to operate.

b. The Cbior of hoods on snow removal equipment is an important
factor. Black hoods reduce glare and improve Visibility.

c. Gasoline driven snow removal vehicles of larger sizes (&4
tons or over) without vertical exhaust stacks and mufflers
create problems. Maintenance costs are high as mufflers
mounted under these vehicles become encrusted and packed
with snow and ice which can crush them. This can easily
happen if the plow runs off of the roadway while plowing.
It has been estimated that mufflers are réplaced twice
each season on thesge types of snow removal vehicles.
Exhaust pipes can also become plugged with snow. This
can present an unseen hazard to the operator as carbon

monoxide fumes may seep into the cab.



f.

éommuﬁiéatibﬂjis éﬁ iﬁportant.fébfor to a snow removal
equipment operator. Without a two-way radio, it is
difficult for an operator to.summon assistance if he
becomes disabled in a remote area. Conversely, it is
difficult to contact him if thére is a need for emergency
reassignment.

Several comments have been received regarding the need

for a more distinctive coior warning light on snow removal
equipment. Due to the large number of vehicles that use
amber lights traveling on California highways, their
impact has been diluted. Snow plow operators feel that
blue would be a better color. It is realized, however,
that this wquld come -into conflict with current legislative
changes being made to restrict their use to law enforce-
ment vehidles.

Snow plow vehicles in the four to ten ton élassification
with high silh@uettes prbvide better vigibility than ones

with more silhouette and size. This provides increased

protection to the employee.

By utilizing the current bare pavement policy in snow

_plowing,_there is increased exposure to traffic in that

plcws;are continually on the roadway. It may be practical
to not remove snow down to the bare pavement on some rural

two-lane roadways. This would tend to reduce speeds;

however, it may also increase the accident® potential

when rutting and break-up of snow and ice occur.
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EECOMMENDATIONS
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4.5.4 Snow Removal - Bare Pavement Polity - Where possible,

on rural secondary highwéys the policy of snow plowing
to bare pavement should be adjusted to allow for some
snow on the'pavement; 'Headquarters Maintenance Branch
should develop statewide uniform standards on bare

pavement by November 1, 1974.

4.4.5 Sanding - Reduction of Levels — Whenever possible,

ganding bperationé on highways should be reduced to
curves, intérsectioﬁs éﬁd icy stretches to reduce_:
exposufe of maintenance persannel. Headquarters Main-
tenance Branch should develop a statewide policy for

reduced levels of sanding by November 1, 1974,

4.4.6 Inclement Weather — Public Information - Increased

information should be provided to the public regarding
driving under extreme weather conditions. Headquarters
Office of Environmental and Community Affairs should
increase coordination and cooperation with CHP Office
of Public Safety Information to disseminate this infor-

mation. This should be started immediately.

4.5.% Driver'srﬁgpdbook - Winter Driving Information - Positive

actidn should be faken_to have winter driving informa-
tion included in the Departument of Motor Vehicles Driver
Handbook and possibly a question on the written driver's
license examination. Headquarters Office of Environmental
and Community Affairs should initiate this action by

October 1, 1974.
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" 4.5.8 Snow Removal - Driver Education Classes — Arrangements

should be made for winter dri#ing tips around snow

plow and sanding operations to be included in driver
education classes. Headquarters Office of Environmental
and Community Affairs should coordinate this with CHP
Office of Public Safety Information to arrange for

CHP officers making presentations in the schools to
include this information. = This should be done by

January 1, 1975.
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4.6 MEDIAN BARRTERS AND MEDIAN SOREEN PLANTTNG

One of the most hazardous locations for an employee to work
is fhe median area of g heavily traveled freeway.. Because of
the limited right of way on metropolitan freeways, workmen are
in close proximity to faSt—moving traffic when performing
median maintenance or repalr functions. The amount of damage
done to median barriers attests to the considerable number

of vehicles that enter median strips and strike existing
barriers. Employees are also suéceptible to being struck by

these vehicles,

Three basic types of median barriers (concrete, cable, and.
metal beam) are in usge.’ Screen planting is also used 1n some

medians. Wbrkmen 's median dutles can be divided into construc—

tion and malntenance operations.

Median cable and metal beam barriers account for over 90% _

of the repair work being done in metropolitan districts. Cable
barrier accounts for approximately 53% of these barriers.

The '72—‘75 fiscal year Quality Standard printout, however,
indicates that 88% of damaged median barrier is of the cable

type and its repair requires 75% of expended man-hours.
Maintenance management standards_provide a crew of three

men and one truck for cable and fabric repair. Four men and

two trucks are allowed for median beam barrier rail, channel,
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post eedyliéht scfeen‘repair. The Maintenance Manual of
Instructions specifies that when maintenance activity does not
encroach upon orrimpair the'normal traffic lanes, no advance
signing should be used. Also, work immediately adjacent %o
the traffic lanes should be prdtected by a truck equipped
with flashing amber lights and parked off the traffic lanes.
Tn actusl practice, however, the "Roadwark Ahead" sign is
'usuelly placed ahead of the operation and cones are used
along the shoulder. Also, trucks are being used as shadow

vehicles for workmen.

a. Concrete Barriers - Concrete median barriers are now being

installed on many freeways where conditions warrant them.
They'are very effective in safely redirecting vehicles, yetb
they experience a minimum of residual damage. This sharply
reduces the amount of maintenance needed to keep them in
effectlve condition and the amount of tlme employees spend

in exposed p051tlons. -However, there are hundreds of miles
of d1V1ded hlghways and, freeways with other types of median
barriers or screen plantings which require a higher degree of

maintenance.

Cdncrete barrlers are currently recommended to be installed
in medians up to 32 feet wide. Currently, most installations
are being slip formed. This method reduces exposure time.
However, the entry and departure of concrete trucks from the

work area presents trafflc problems. Work on limited median
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d. - Median Screen Planting . Median Screen planting is Primarily
T ———===30 Hlanting

done in medians wider than 30 feet. 1t apPpears that mainten~
ence.operationsin wide nediang gre 0o more of g risk than

work Performeq adjacent to shouldersg, However, maintaining
plants in narrow‘medians'dOeS‘expose employees to Passing
traffic, Therefore, it may be approﬁiiate to discontinge

the use_of.deeorative pianting in these areas. Also, Sprinkler

control'velves should be plaeed at locationg which gre not

the brogram fon Teplacement of beam ang cable barrierg
with concrete berriers. Thi g Program shoulg be

implemented by Jenuary 1, 1975,
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4.6.2

- 4.6.3

4e6.5

Median Barriers — Reduced Use of Glare Screen -~ Expanded
metal glare screen should be used only in those loca- |
tions where glare reduction is essential. Headquarters
Traffic Branch should develop a uniform statewide

policy for use of these materials by October 1, 197/4.

Median Barriers — Metal Beam Repairs - Repairs should

be made to metal beam barriers until they are structurely
deficient or are distracting to passing drivers.
Headguarters Maintenance Branch should develop this

as a statewide policy by October 1, 1974.

Median Screen Planting — Reduce - Screen plantings in

medians lesgs than 30 feet wide should be discontinued.
Landscape Architecture Branch should implemenf this
policy with the assistance of the Headguarters lMainten-

ance Branch by October 1, 1974.

Medians — Safer Sprinkler Controls - Headquarters

Landscape Architecture and Maintenance Branches should
coordinate the safe location of sprinkler control
valves for median and shoulder planting. FPlacement of
thege control valves ghould congider the exposure of
employees to passing traffic., This should be included

in all designs developed after September 1, 1974.
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4.7 WORK SCHEDULING VERSUS HAZARD

In construction project contracts special provisions usually
specify periods during which the contractor is restricted
from disrupting traffic flow. This is usually during commute
périods. Contract provisions may also require full widths

of roadway to remain open on Saturdays and Sundays. However,
this is usually bécausercontractofs must pay premium rates

for weekend and night work.

" Section 2.30-Traffic of the CALTRANS Construction Manual
relates to traffic considerations in contract administration.
It embodies practices and improvements developed through
experience. It also makes specific reference to night work.
The direction and guidance it provides allows for adequate
pre-planning of'traffic handling as it relates to construction.
ft :ecdmmeﬁds that representatives of various groups and
agencies be inclﬁded in the planning phase. While it makes
';reféfence td the Disfrict Traffic Branches performing a

review of traffic concerns it_appears that this role could

be Strengthened.

Nigﬁt operations add an entirely new dimension to work being
performed on or near a highway.  It is easier to control the
reduced traffic that ié on a highway at night. Such traffic
on a wulti-lane fréeway can be funneled more easily JInto a

" reduced number of lanes. This is of considerable assistance
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in marker and stripe placement or removal. Girder or falsework
erection or remOVa; can be carried out in an unimpeded and
safer manner. Reduced traffic flow provides for routing of
traffic to adjacent roadways or detouring over ramps that

would be impractical dutring daylight hours.

Many contractors are not properly equipped to operate during
darkness. The use of special contract provisions in "Traffic
Control System and Construction Area Lighting" provides

guidance for.contractOrs who do engage in night operatlons.

In some éasés, the Seiection of work hours seems to be sub-
jective.: There is no firm data on which to base a decision
as to whether night work with low traffic volumes is safer
than day work with high volumes. Strong consideration must
be given to the increased nugber of drivers under the
influence of alcohol that are on the highway at night. The
highest incidence of drunk driver involvement is on Thursday,
Friday and Saturdays between the hours of 5 p.m. and 4 a.m.
Severity of accidents at night is also higher. Conversely,
during the heavy traffic of daylight, the severity of

accidents is reduced.

Maintenance men contacted during the field survey generally
were not favorable to night work. One employee stated that
he was more comfortable in relatively high traffic volumes as

vehicles tend to follow each other better.
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" In"discussions wifh mahagémenf in VArioueriStricts, it is
apparent that working duriﬁg daylight hours is the best
procedure. Thig provides better working conditions for the
employee and less confusion to the motoring public. Any
deviations from working during daylight hours shonld be made
gfter a careful study by the Traffic Department or Highway

Operafions to determine the safest time for the operation.

) Aﬁofher‘suggGSEidﬁ féé0mmends that tasks be scheduled in
combination'Wiﬁh bthéf‘ﬁofk to reduce exposure time. This
would algo féduée fS%éIISet—up-and takéudown time énd exposure.
‘This may require delay or acceleration of some operations in

order to provide for grouping of tasks.

- RECOMMENDATIONS

%.7.1 Work Scheduling mJNights - A departmentwide policy

sould be whitten which establishes general criteria for
scheduling nighttime maintenance activities. Head-
quérters Maintenance Branch, with the assistance of
Headquarters Traffic Branch, should develop this
criteria by April 1, 1976. _Within this framework,

each district should develop night-versus-day scheduling

guidelines. This should be done by July 1, 1975.

4.7;2 Work Scheduiiﬁg - Coordination - Individual tasks or

operations should be scheduled at the same time as
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other maintenance tasks to minimize employee exposure -
time and reduce the number of individual set-ups.
Headquarters Maintenance Branch should develop é
general criteria for this multiple-task approach with.
each district developing their own specific procedures
for coordination and scheduling. Headguarters criteria'
should be established by January 1, 1975 and District.
guidelines by April 1, 1975.
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" “4.8 PACILITY REDUCTION AND DETOURS

The. objective in.any facility:reduction'or detour is to

safely restrict‘or divert traffic without causing unreasonable
delay while accomplishing the necessary work. This must be
done within reasonable cost and also provide a high degree

of safety to thé employees.

There is a variety of lane closure and detour procedures in
eXistence-throughout the state. Specific procedures are
gpelled out in a wide range of directives, manuals and guides,

emanating from both headquarters and the districts.

In preparing for facility reductions or detours, it is of
critical importance to identify potential or actual traffic
 problems. The closure or reduction must then be carefully
planned along with the actual work to be cénducted. To
préperly plan this type of activity, there should be iﬁput

from operational level maﬁagers représenting Traffic, Construc-
tioﬁ and Maiﬁteﬁance interestsralong with Bafety representatives
and the CHP or other law enforcement officers, especially if

the closure or reduction is Wifhin a city and not on a .

freeway.

Once the prenplaﬁning is completéd, there should be close
coordination and cooperation throughout the operation. At the
termination of the project there should be é post~operational

critique to evaluate action taken for use on future projects.
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pifferent approaches, however, must be taken for metrdpblitan
and tursl areas. And night versus day operation presents an
entirely different set of cipcumstances. Partial or complete

restriction of traffic flows adds another element for consid-

eration.

The following subsections include specific details and .
recommendations on how to improve 1éne closdre and detour

procedures:

n,8.1 Pacility Closure - Freeway lane closures are of major

concern at anytime of the day or night. Hazards are very high
for crews working on these roadways. Complete closure of a
facility maximizes workeT safety and offers the opportunity

for improved work production.

Pregently, however, the goal of both maintenance and congtruc—
tion practices is o provide the maximum level of gervice

and convenience to the traveling publib duriﬁg the performance
of necessary work. Facilities are not completely closed
ekcept as a last resort. This is especially true of many
construction operations because closures would halt traffic

for an extensive period of time.

Continuous closure of all or major portidns of a roadway

during off-peak periods, particularly for maintenance operations
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in large metropolitan areas, is a potential-alternative that
has not been fully explored in California. There have been
some planned closures in other states. TFor example, the
State of Illinoisg has a procedure whereltwo lanes of gix or

- eight-lane major‘freewayé are taken out of service on g
regular basis for periods of three to four months during the
summer. They .do thislto-rehabilitate the roadway. Because
of the_ﬁarsh-weather, their roadways need extensive repair on
& 1l0-year cycle. At the same -time, they do whatever other
maintenance work is necessary. Due to special procedures,
such as. having two-way traffic in the other direction of the
freeway and extensive publicity, they have been satisfied that

the adverse effects on traffic'are,acceptable.

With the Present level of development of freeway and highway
systems in the larger métropolitan areas of our state, there
are many corridors that cbuld provide adequate traffic service
dufing nighftime off-peak hours if g fréeway were closed.

Ang, in many casés, thgre‘is more than one freeway in a

corridor.

For example, in the San Francisco Bay Area it would be possible
to close several freeways during the.nighttime hours. State
Route 101 between San Jose and San Francisco could be closed

at any number of'locatiOQS-and traffic routed over Parallel
freeways and/or on essentially non—reéidential major surface

streets. Traffic handling costs would be higher than a
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partial closure, however. Careful pré-pianning of alternate
routes and work schedules would be needed. Also; the success
of infofming the traveling public as to the necessity and
presence of the closure and recomménded alternate routes would
ﬁlay a key part in public acceptance. If a continuous closure
is utilized, work activity should also be readily apparent
during the entire closure. WOrk'creWS should be scheduled 16
to 24 hours a day to take full advantage of the closure.
Local governments, nearby businesses and residents must also

be convinced of the need for this type of closure.

Complete closure of a facility would provide the following
advantages: |

a. Incressed worker safety.

b. Higher efficiency in work performance.

c. Safer movemept of vehicles entering or leaving the site.
d. Shorter overall period of traffic impairment.

e. Considsrable reduction of travel to and from the work site.
f. Tess time expended in equipment set-up and take-down.

& Improved project management technique would result because

of the sbsolute necessity for effective preéplaﬁning.

Disadvantages of comﬁlete facility closures:

a. More pre-planning would be necessary.

b. Maximum effort and coordination would be needed between
various units performing work within the closure.

c. Publiec reseﬁtment of detours and/or_delays.
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d. Movin%'state_highway.tfaffic.onto surface streets would
'reqmire_priér acceptance and cooperation of local
authorities, businesses and residents.

e. Alternate routeg may not have sufficient durability to

stand up under increased traffic flows;

With the almost total lack of information regarding complete
facility closure and coordinated activities for maintenance
and construétion, CALTRANS has an opportunity to develop and

implement a nationwide pilot program.

To make this éffective, it is important that a coordination
system be an integral part. -Basically, the system would
require the cooperation of any and all ynits that have
mainténance résponsibilities on a given stretch of roadway.
This can range from patching operations to light bulb
replacement. Privately-owned companies may also havé related
activities that could be planned along with CALTRANS
activities; such as repiacement-of,o#érhead.wires and water
mains. Unit managers and supervisors should be jointly -
respongible for these activities so that all activities could
take place in a well-coordinated simultaneous manner and

minimize the period of time the roadway is closed.

RECOMMENDATIONS

4.8.1.1 Pilot.Compieté Facility Closure - A trial program

should be established in a major metropolitan
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district to fully utilize the complete facility-
closure concepb. As this is basically a traffic-
flow problem, Headquarters Traffic Branch, with the
~full support of the Maintenance and Construction
Branches, should be assigned responsibility to plan,
implement and evaluate the program. Planning should
start immediately with the pilot program to be
operational by January 1, 1975. A first-year
evaluation should be completed by January 1, 1976.

4,8.2 Lane Closure - Individuals working on the highways

adjacent to moving traffic expressed opinions that the mosf
ﬁazardous'roadwork activity was the set-up and removal of a
lane closure. The second-most hazardous activity was working
within a lane closure. These two problem areas warrant close

examination.
Information on all aspects of lane closures was obtained
through interviews, reviews of written procedures and

discussions with experienced personnel.

a. Devices and Layout - Accident analysis did not indicate

specific inadeQuacies with equipment now being used in the
léyout of the closures. Therefore, we mﬁst focus on anything
that causes confﬁsion to a moﬁoriét and operations that increase
worker exposure to traffic. Section 4.11 discusses fixed

protection in more detail.
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b. Training and Procedures ~ It has been observed that

adopted practices are not followed. This may occur because
the knowledge is not available, training is inadequate or
supervisors are not fully accepting responsibility for the

safety of individuals working for them.

Training plays a key role in improving safety of the worker.
Managers and supervisors at all levels share a major part of

the ‘respongibility of seeing that this training is adequate.

The San Francisco-Oakland Bay Bridge has an admirable worker
safety record under some of the most difficult traffic condi-
tions experienced in the state. While they have the
‘advantage of having a limited facility on which to concen-—
trate, it is readily apparent that considerable effort has
gone into pre-planning, training, and critiquing their

operations for further improvement.

411 accidents and injuries should be examined to establish

who is responsible for or contributed to the incident, and

the following questions_shduld be asked: Were the procedures
the best and safest way to do fhe Jjob? Was the worker properly

trained? Were supervisors fully accepting their responsibility?

c. - Coordination With CHP and Law Enforcement Aggﬁbiéé - The

degree of coordination and cooperation between CALTRANS and

- CHP or local law enforcement agencies in establishing lane
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closures is of major importance. The most hazardous element
of a lane closure is the actual set-up. CHP or local police
within city limits could be of considerable assistance in
set-Uups, especially under aifficult traffic conditions.
However, agencies are not always informed of lane closures in

advarnce.

- Generally, regident engineers snd maintenance superintendents
notify the CHP when they begin major projects. However, o0
many oCCcaslons routine maintenence jobs are started snd the
CHP is not aware of them until the beat officer observes the

operation in progress and trafflc is already tied up.

This communicabinn problem call easily be corrected without

additional directives or headquarter's level procedures.

Msnagers and SUpErVisoTs acheduling the work can fulfill their

responsibilities by making sSure that CHP or_local 1aw enforce-

pent agencies are notified by geveral means, including:

(1) A telephone call to the appropriate CHP area office OT
police department.

(2) A personal visit.

(3) gending an advance copy of foremen' s work schedules with

problem areas highlighted.

With this information, each CHP or local police commander
could then prief each shift conce:ning projects on their beats

or arrange for tpaffic control assigtance if necessary. Beatb
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critical period of closure set-up. They woulg be more effec-

tive than 2. non-uniforpmeq flagman. Conspicuous Presence of

One of the ways to increase traffic Capacity is to utilige

the shpulders.as'a traffic lane. This hag been done but



to reduce traffic flow. This procedure would also reduce
confusion caused by delineation where ramps within a lane
closure are kept open. All of this takes considerable pre-

?lanning.

€. Ffeewgys Without Shoulders - In some areas, traffic flow

has been increasged by converting shoulder areas into traffic
lanes. This has been done at the expense of having a
location where vehicles can stop. This affects maintenance
vehiclés; CHP and other enforcement vehicles and disabled

motorists.

When traffic flow analyses are made of existing. facilities,
consideration should be carefully given to the trade-off of
not having these safe locations available. Careful considera—
tion should be given to re-establishing full shoulders on
eéisting facilities. Where traffic does not permit, the
establishment of part-time shoulders which serve as traffic

lanes during heavy traffic periods and are clearly designated

ag shoulders in off-peak hours should be considered.

RECOMMENDATIONS

4.8.2.1 Lane Closure Training - To ensure that well-accepted,
safe_working practices in lane closﬁre activifies are
being properly handled, increased emphasié should
be placéd on training responsibilities and safety.
Each first~lihe supefvisor should be oriented to
hisg bésic training responsibilities on a one-to-one
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' basis or by the coach-pupil method. All activities

4.8.2.2

4.8. 2.5

should be monitored on a éontinuing basis by the
responsible supervisor. He should work to reinforee
safe working practices among his employees and
provide constructive guidance where improvement is

needed.

Evaluation of Accidents in Lane Closures - All

accidents and injuries within lane closures should
be evaluated on a continuing basis to determine how
this fﬁnction can be performed with increased safety.

This should be an ongoing responsibility of the first-

line supervisor with input from individuals performing

the various work tasks.

Coordinmation of fane Closures With CHP/Police - Each

maintenance'supefintendent and foreman should take
positive steps to ensure that the CHP or local
police are fully informed of planned maintenance
activities that'will effect traffic flow on non-
freeway stafe highwéys within city limits. On high
volume metropolitan freeways the presence of a

CHP officer at the lane closure set-up should bs

'requested. If this procedure ig not currently in

practice, it should be initiated as soon as possible.
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4.8.2.4

4.8.2.5

Multiple Activities in Single Closure - Improved

advaﬁb@ planning that will allow for conducting as
maﬁy aétivities as posgible during a single lane
closure and thus reduce the nﬁmber of closures should
be initiated. Maintenance branches in each district
should begin this procedure as soon as possible if

it is not presently being done.

Use of'Shoulders For Tra¥fic Lanes - Standards should.

be clearly established for freeways which provide for
an appropriate balance between traffic flow increases
ﬁy'utilizing shoulder spacé for added lanes and
pfovidiné;a safe 1§éation for parking of maintenance,
law enforcement and digabled vehicles. Part-time
shoulder lanes, as being'expefimented within . San
Diego, may provide a reasonable alternative. Head-
gquarters Traffic Branch should coordinate the develop-—
ment of uniform statewide shoulder-use standards
inckuding part-time lanes. Thi's should be developed

and implemented prior to July'l, 1975.
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4.9 FLAGGING

The flagman's is an extremely exposed position with a high
accident potential. His job is considered to be one of the

most hazardous activities on the roadway.

One way to feduce thé jotential hazard would be to minimize
the use of Tlagmen. Flagmen are basically used at those
locations where it is necessarj to change traffic controls
at frequent intervals,_such as stopping traffic for truck or
equipment movement and alternate directional use of a

single traffic lane.

A critical examination should be made of each roadwork Jjob
to'determine,if flagging is necessary and if so, what is

the miﬁimum-level*that can be used commensurate with other job
and, séfety needs. It appears that flagmen are used at times
as‘subétitqtes for other meané of warning. For éxample,

if a fiagman is being used only to slow traffic, perhaps

fixed protection could be used instead. The flagman would
only move onto the roadway when posted traffic directions

had‘to be altered.

Another apparent need is improvement of the motorists'
awareness that a flagman is ahead. Additional advance sign-
ing aﬁd increased'use of cdnés can materially assist in

alerting motorists.
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Equipment used by flagmen is ﬁsually 1imited to a red/orange
- shirt or vest, hard hat, and a hand held stop/slow paddle.
This small paddle is ﬂot as visible as the lenger pole paddle
signg that are available fof'use in California and which are
mandatory in other states. Tt ig also more difficult to
misuse the larger pole paddle by using it to wave traffic or

by holding it in such a manner that it is not clearly visible.

The most 1mportant factor in flagging procedures is proper
training. This tralnlng should be expanded to 1nc1ude not

only verbal instructions, bub ingtruction by a coachrpupll
method and a concige, brief, i1llustrated handbook or guide
which is{easiiy underStood. Several states, including
Minnesota and Washington, have developed a well-written pocket-
sized flagman's manual. It appears to be more appropriate
than the material included in the CALTRANS' Manual of Warning
Signs, Lights and Devices. Another alternative would be to
develop a single plastic card with critical flagging operations
printed on both sides. This could easily be carried in a

shirt pocket.

Any person, including CATTRANS or private contractors' employees,
who would be expected to perform flagman's duties should be
required to be trained prior to actual flagging on the roadway.
This training shouldfbe a short concise "explain, demonstrate,
and perform" type of sesgion based on uniform criteria for

use throughout the state. Instructions shoﬁld include basic
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hand signals, use of pole signs, driver reaction time,

stopping distances, use of cones, and temporary use of flares.

Even this basic'training in flagging operations and certifi-

- cation of individuals can not only contribute to increased

worker safety, But also be'of assistance in the event of

subsequent civil iitigation.

RECOMMENDATTONS

4.9.1

499-2

Flagmen - Evaluation of Use — Headquarters Traffic

Branch .should evaluate each type of operation in which
flagmen are used by CALTRANS and contractors with the
goal of reducing the use of flagmen by alternate
effective means of control. Specific Tecommendations

should be developed by April 1, 1975,

Flagmen ~ Uniformity of Equipment For statewide

uniformity, Headquarters Traffic Branch should clearly
specify the type and color of clothing, vests, shirtsg,
and hard hats to be worﬁ by personnel conducting
flagging operations. Specifications should also be
developed that require the use of pole-type signs for
flagmen. The hand-held paddle sign should be used only
where the pole gsign cannot be used. These specifications

should be developed by January 1, 1975,
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4.9.2.

Plagmen — Training - A flagman traiiling and csrtifica-

tion prograﬁ should be developed by Headquartvers
Traffic Branch‘in cooperafion With.Headquartéré Mainte-
nance and Construction Branches fér CATTRANS and
contractors' pefSonnel; A conéise handbook, instruc—
tion baﬁd or gulde should be inciuded. This program
should be developed by January 1, 1975 and all OALTRANS
personnel who may perform flagging operations trained

by July 1, 1975.
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'4.10 MOBILE PROTECTION

Mobile protéctiqn.is_that form of warning device that moves
along the highway‘to provide proteétion to mobile operations.
Mobile protection provides advance wérning.to the pubilic
that.slow;moving #ehicles or equipment are ghead so drivers

can change lanes, slow down or stop.

lWhile there is a pofential for serious injury to employees
qperéting equipment on thelhighway at reduced speeds, their
equipment is usually large. Accidents that do occur are
usually more detriwmental to the occupants'of vehicles striking

the equipﬁent.

The use of a shadow tritck provides one more vehicle in the
traffic stream. It reSuits_in substituting one vehicle for
snother in s collision. This is a trade-off that must be
congidered in deciding whether or not to deploy.a shadow

vehicle.

However, there is fuli'justificafion for use of a shadow
vehicle in those locations where there is restricted sight
disténce, such as ramps and curves. The shadow vehicle could
trail the operation stopping gt visible locations with signs

warning of the slow-moving vehicle ahead.

One recommendation suggests the use of the slow-moving vehicle

emblem as authorized under section 24615 0.C. on all slow-moving
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vehiclés'Spéré%inglbnyﬁﬁéfhiéﬁWéj:T"Wﬁile@itwié‘ﬁof'méndatory
on vehicles used by highway auwthorities, it is permissible
when vehicles‘are.§pérating‘undér 25 ﬁ.p;h._ The eﬁblem should
be femovédlor céﬁered‘if'thé vehicle or equipment is traveling
over 25 m.p.h. No additional 1egislation would be required

to permit.the use of the emblem. The uée of the slow-moving
vehicle emblemnmay not be well understéod'by the tréﬁéling
public and additional pubiic awareness may neéd to be created,
The use of the emblem would be consistant with other slow—

moving vehicles now using-it.'
The use of lighted arrow signs have been successful and their
use should be mandatbry on all glow-moving vehicles working

on the highway.

RECOMMENDATIONS

4.10.1 Shadbw Trucks — Criteria For Use — The use of shadow

trucks should‘bé limited to those situations where
sight @istance is restricted, equipment is being
protegted or if Workmen-aré in exposed positions.
Headquarters.Maintenance Branch should establish

a unifdrm criterié by Jénuary 1, 1975 for the use

of éhédow trucks with sufficient flexibility included
to provide for the unusual situations encountered

statewide.
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4.10.2 Slow Moving Vehicles — Uniformity of Equipment —

Where slow-=moving equipment and/dr shadow vehicles

‘are used, they should be equipped with uniform lighting;
color or chevron striping; 1ighted directional arrow
‘signs; and slow-moving vehicle emblems. Headquarters
Equipment Branch should design uni form specifications
for vehicies that may be uséd with both self-contained
mobile proteqtion vehicles and shadow trucks.

Uniform spedifications should be developed by January

1, 1975 and operational by January L, 1977.
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4,11 TFIXED PROTECTION

Fixed protectioh_is that utilized at.a specific location at
a fixed work site. Setting up fixed protection and working
within its area is cons1dered to be one of the most hazardous
exposures of employees. The broader aspects of lane closures

are covered in section 4.8,

Generally, districts follow the crlterla establlshed in the;'
CALTRANS Manual of Warning Signs, Lights and Devices for Use
in Performance of Work Upon nghways, (1973 edition). Special
procedures and’ adaptatlons of these procedures have been

trled in varlous locations throughout the state. Some of them

have not been-evaluated'as to their effeetiveness.

Some'problem'areas”reiating to fixed protection are as'follows:

a. Procedures - Setting up and taking down'fixedfprotection
in a safe, rapid manner cannot be oter emphasized; Procedures
should be'a composite of the best utilizead statewide.
Trainiag'in how to set up and take down the protection‘as _
safely and rapidly &s possible should be provided %o all per-
sonnel and supervisors. Rules-which emphasize the emplojees
always face oncoming traffic cannot be over empha51zed. By
hav1ng even the slightest lndlcatlon that a vehicle is enter~
ing his work zone, an ‘employee may have the critical instant

needed to escape.
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b. Cones - The quality and style of cones varies considerably
throughout the state. Many are of low visibility and are
eagily displaced by high speeq traffic, especially trucks and
buses. Considerable high;exposure time is spent replacing
them after they have been knocked down or have fallen over.
Rubber collars thet 2dd weight to cones have been used with
good success, For night work, reflecterized collars have been
used as well as lighted cones. There are advantages and

disadvantages to both.

In- the case of oones,.barrier placement and tapers, it has
been suggested that delineation patterns in ramp areas be
improved and standardlzed statewide. Procedures for closing
ramps as set forth;ln the Manual of Warnlng Signs, Lights

and Devices do not appear to be followed statewide. Either
the manual contents have not been utllltzed or better placement
patterns have been developed. If so, they should be evaluated

for poss1ble use throughout the state.

The use of flashing warning signs has been Dbighly recommend ed

for use in connection with fixed proteotion set-ups.

c. Shadow Vehicles - Shadow vehicles, in addition to being
used for mobile protectioﬁ, are also used in fixed locations
to protect workers on the roadWay. Due to improper placement,
shadow vehicles.have not always been used to their full

advantage. This can be corrected by development of uniform
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shadow vehicle placement procédures and by training supervisors
and employees in their use. The use of present eguipment

can be maximized with little additional expenditure.

d. BSigns ~ Generally, utilization and placement of warning
signs conforms with the sﬁandérds described in the Manual of
Warning Signs, Lights and Devices. One exception, however,
is the use of "End Roadwork" signs. They are not used for
many projects where it would be appropriate to inform the
motorist thaf he is léaving a‘work zone. Their regulér use

would be a way of providing increased signing credibility.

The present orange and black signs, although meeting recently
established color standards, are not considered as effective

as the yellow and -black warning'and:advisory signs formerly

used in conjunction with maintenance and construction activities.
Many comments have been made that they are less noticeable and

more difficult to read, especially during hours of darkness.

A need also exists to'proVidé more definitivé‘signs which

would provide more emphasis for command megsages. This includes
"Merge Left" or "Herge Right" type of signs. The Manual of
Warning Signs, Lights and De&iceS' does not indicaﬁetthe most
appropriate placement of the "Road Construction Ahead" (e-18)

or "Roadwork Ahead" (C-23) signs.l These signs should be

placed nearest to the lane of traffic requiring é lane change.
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Thé ﬁgtential of lighted or electronic changeable message signs
has nof been fully developed. In District 07, the Emergency
TIncident Response.Teamgsign vehicles with their library of
changeable messages is an initial entry into this type of
funetion which has considerable potential., Having a changeable
megsage displayed in lights may be more effective and also
‘provide for flexibility. This new type of equipment should

be thoroughly explored with manufacturers. California’is in

a position to exercise leadership in their development.

€. Eguipmenf — The viéibiiiﬁy of roadwork equipment and
vehicles varies somewhst throughout the state. The basic
vehizle color is orange with the exception of Toll Bridge
Authority whose véhicles are yellow. Not all vehicles have
black-and—yellow;or black-and-white cheﬁron striping on the

rear. Uniformity should be increased in this area.

RECOMMENDATTONS

4.,11.1 Fixed Protection'-'Uniform Set—Up and Take-Down -

Statewide uniformity should be established in procedures
for setting up and taking down fixed protection in

a safe, rapid manner. A composite of the best ideas

of all the districts and the Toll Bridge Authority

should be inporﬁorated into this procedure. Head-
quarters*MéintBﬁance Branch and Headquarters Construction
Branch sﬁbuld jointly develop this new procedure

with the'cooperation of Headquarters Traffic Branch.
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4.11.2

4.11.5

4.11.4

Action should bé started by January 1, 1975 and
concluded by July 1, 1975.

iﬁcreasing Safety By Jbb'Restr&cturiqg - Each job

or function performed on the roadway should be
regstructured in such a manner as to eliminate or
minimize the amount of time an employee or worker would
have.hié back toward oncoming traffic; Wherever possible
the employees' job should be performed so he can see
oncoming traffic in his field of vision. Headquarters
Mainténancé Branch should coordinate this restructuring
for maintenance functions and Headquarters Construction
Branch should coordinate the restructuring for
construction jobs. Action should be started on this
restructuring by October 1, 1974 and concluded by

July 1, 1975.

Uniform Specifications and Use of Cones - Uniformity

of traffic cones specifications and placement should
be egtablished throughout the state. Headquarters
Traffic Branch should develop uniform proéedures for
their placement. Action should be undertaken by

October 1, 1974 and completed by October 1, 1975.

Increaséd_Usemof Flashing Warning Signs — Flashing

warning signs should be used wherever possible in

bonstpuction'and‘maintenance zdnes‘throughOut the state.
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4.11.5

4.11.6

4.11.7

Headquarters Traffic Branch éhould establish uniform
criteria for their use and placement. Action to
develop this criteria should be started on by

January 1, 1975 and completed by June 30, 1975.

Uniform Guide for Use of Shadow Vehicles - A uniform

guide for the use of shadow vehicles as fixed protection
should be established based on the best procedures
being gsed_th:oughout the state. This should be
supplemented by training of first-line supervisors in
proper placement and use of shadow vehicles as fixed
protection.. Headquarters Traffic Branch with the
cooperation okoaintenancé and Construction Branches
should devéloplthis mniiorm;procedure and training
program. Action should start on this by January 1,

1975 and be concluded by December 351, 1975.

Use of "End Roadwork" Signs — Reemphasis should be

made of existihg procedufes relating to the placement
of "End Roadwork" signs. Headquarters Traffic Branch
with the cooperation of Maintenance and Construction
Branches should develop this reemphasis program.

Thig reemphasis on use of these signs should be

cpmpleted by . January 1, 1975.

( .
Tmprovement of Sign Colors ~ The present black and orange

color combination on consbtruction and maintenance signs
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4.11.8

4.11.9

éhbuld be evaluated to determine~£he best color
combination that will increase the safety of workers
and the motoring public. If an improved cOior com—~
bination is developed, efforts should be taken to

amend Federal requirements so the improved combination
can'be used in the future. Headquarters Traffic Branch
should have an alternate color combination plan pre-—

pared by January 1, 1976.

Sign Piscement - The Manual of Warning Signs, Lights

and Devices should be clarified to indicate the most
appropriate‘placement'of "Road Construction Ahead"
(C-18) or "Roadwork Ahead" (C-23) signs; Headquarters

Traffic Branch should develop this clarification by

Jaly 1, 1975.

Changeable Mesgage Signs - An in-depth svaluation should

be made of the potential of mechanical lighted or
electronic changeable message signs. Headquarters
Traffic Branch, with the cooperation of Maintenance

and Construction Branches, should start this evaluation
by January 1, 1975 and complete it by January 1, i976.
Headquarters Traffic Branch should also coordinate

the implementation of new sign standards in the field

by July 1, 1976.
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%.11.10

Vehicle and Equipment Color — Color combinations of

equipment and vehicles should be standardized state-
wide. This includes mniform chevron striping on
vehicles.  Headquarters Equipment Branch should develop
uniform specifications by Januwary 1, 1975. They

should be implemented by July 1, 1975.
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4.12 CONSTRUCTION OVER TRAFFIC

Traffic related accideﬁts during construction over traffic
have been limited to vehicles hitting falsework located on the
shoulder and over-height loads hitting falsework girders.
While there have been no workmen injured as a result of these
accidents, there have been enough incidents to indicate a

potential hazard.

The probability of injuries to workmen from a vehicle hitting
the vertical members of falsework has been virtually eliminated
during the pagt five jears by establishing strict standards
for the desigﬁ and construction of these falsework members to
better resist vehicle impact. Fortunately, those cases which
resulted in major damége-have occurred during noh-working
hours, either early in the morning or on weekends. In these
caseg, however, probably only the absence of workmen prevented
their injury. Section 7-204.7 of the Highway Design Manual
needs additonal emphasis on providing for as much élearaﬁce

as possible to increase worker safety. Most construction-

over-~traffic accidents involve illegal oversized loads.

Statistics on accidents involving work over a State highway
indicates that the greatest hazard is to the vehicles and
occupants traveling under the work rather than to the workmen.
However, tﬁe potential for serious injury to workmen is
always present when construction over a highway results in a

height restriction for vehicles pasgsing underneath.

86



© RECOMMENDATIONS -

4.12.1

5.12.2.

Falsewofkudlééﬁance Spécifibétibns - Section 7-204.7

of the Highway Design Manual should be revised to
include specific cbmments on construction safety
relating to falsework clearances over roadways. Head-
quarters PrbjectﬁDevelopment Branch should implement

these changes by dJanuary 1, 1975.

Construction Structures and Worker Safety - Volume IIT,

Chapter 10 of the Bridge Planning and Design Menual
should be revised to specifically refer to worker
safety during construction as a consideration in
structure type selection. Headquarters Office of
Structures should implement these changes prior to

January 1, 1975.
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4.13 CONSTRUCTION ADJACENT TO TRAFFIC

Construction performed adjacent to traffic can be broken
down into three general operations: | o
8. Median and shoulder widening or reconsfruction.
b. Median Barrier Construction.
c. IMiscellaneous shoulder and median work - signs,

signals, lights, drainage, etc.

The main problem.in all three cases is the close proximity of
men and equipment to moving traffic. Quite often there is
little or no buffer zone between the work area and the traffic
lanes. This condition provides no leeway or recovery area for

driver error and can distract workmen.

One of the most cbmmon accidents within a construétion zone
occurs when a vehicle partially encroaches or actually enters
the work area. This may result from driver inattention,
confusion, or error. The potential for this type of accident
is most prevalent when no buffer or neutral zone is provided

to allow for recovery of control between the traffic lane and

the work area.

Another type of common accident in this area occurs when
construction equipment Or vehicles enter or leave the work
area. Entering a work ares from a traffic lane involves the

task of slowing down enough to safely leave the traffic lane
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and yet not cause féeffic to backup behiﬂa. There is also

the problem of having a trailing car follow the work vehicle
into the work area. Teaving a work area 1s probably a more
hazardous maneuver, particularly when one must leave & median
area by merglng into & fast lane of traffic. Trucks and other
construction equipment have a major problem making these
maneuvers{because ofﬁtheir gize, slow acceleration and poor
maneuverability. Many .times truck drivers are unfamiliar with
the project and the hest method or route . for entering oOTr
leaving the project.. This i1s a serious problem in relation

to passing traffic.

Men.working adjaceﬁf to ﬁraffic lanes with no buffer zone

are suscepfible-to severai type of accidents. They have been
struck by mlrrors and other obaects extendlng from vehicles.
They,have been struck by vehigles that wandered only inches
1nto the work area. They have peen struck when they inadver—
tently leaned or stepped into the adjacent traffic lane.

=They have also been struck while attempting to cross traffic

lanes to elther enter or leave a WoOrk area.

Accidents have aleo.occurred when a workman performs traffic
direction functions, sometimes without a flag or paddle.
Motorists have become confused and struck the rear of vehicles,
. workers oI flagmen. There is a need for well-planned, clear,
caoncise dlrectlons to drlvers by anyone performlng traffic

direction functions.
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All of these tjpes of accidents are compaunded at night. Work-
men often cannot see the size of the vehicle and misjudge

its width. Drivers, on the other hand, cannot properly see
individual workmen even though the work area may be adequately

delineated.

The causes of this type of accident can be attributed to all
people and conditions involved. They are caused by errors

in judgement by workmen and drivers, the contractor in
selecfing equipment and wbrk procedures, and the state in its
design of the work or by not exercising more control of work
methods or sequence. Usually, the cause is not directly attri-
buted to any single factor but to several that combine to

create an unsafe condition.

State designéré'must give more thought as to how the work

will be safely done. Too often this has been considered the
contractor's and/or resident engineer's problem. Work
provisions should specify procedures and operational sequences
if regular methods may be unsafe. More consideration to
traffic management should be given when designing individual

projects.

RECOMMENDATIONS

4,.13.1 Safétj,Trainihg‘For Eﬁﬁlbyées ahd'Workers - Workmen

should be properly instructed and frequently reminded
of the hazards and prockdures of their work. This
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isTa:basic'reépbnSiﬁility of the first-line
supervisor who shpuld have the full, meaningful
support of upper levels of management. Increased
compliance with Construction Safety Orders 1509 and
1510 can also be of assistance. However, a "work
safe" attitude is probably the most critical factor.
Headquarters Construction Branch should ensure that
proper training and féllow—up.is being provided

throughout the state.

4.,1%.2 Planned_Wbrk Sequences-For‘Increased Safety - Contractors

should be réquired.tb plan their operations and work
sequences in -a manner that provides increased
consideration for the safety of the workmen in addition
to concerns‘for production. Construction Safety Order
1509 Qrdvides support in this area. Headquarters
Construction Branch should deveiop guidelines for this

requirement by January l, 1975."

4.1%3.3 Use of Safety and Traffic Experts During Construction -

The contract special provisions should require that
the contractor include safety and/or traffic experts
in developing and executing construction plans if
the Project Dévelopment Branch congiders conditions
complex enough to warrant an expert's attention.
These reqﬁirements should be developed by the Head-
quarters Project Development Branch and implemented

by January 1, 1975.
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4.1%.5

Traffic DiTection Training - Anyome performing traffic

direction functions on a construction job - even on

an infrequent basis - shoﬁld have basic ihstruction

in traffic direction and flagging. See Recommendation

4.9.% - Flagman Training.

Safety Considerations in Design Stage —~ Safety during

construction, including adequate buffer zones, should
be an infegral pért of the design phase. Headquarbters
Project Development Branch, with the help of the
Headqﬁartérs Safety Coordinator, should create specific
safety requirements and practices to be folioWed during

construction. This program change should be operational

by January 1, 1975.
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4,14 WARNING SIGNS AND DEVICES; WARNING DEVICES ON EQULPMENT

Driver response to traffic control devices (TCDs) becomes
extremely critical in the proximity of maintenance and
construction zones. This is especially true on urban freeways.
Drivers tend to respond to devices only when they feel there

is a reason to respond.

a. Drivers' Attitude — Drivers moving along in an urban

freeway traffic stream apparently adopt an expectation pattern
which results in' much closer intervals between vehicles than
on rural hignways or city streets. The nature of modern free-
way,design,_with'its limited access, traffic separation and
high geometric standards fosters a "trusting.attitude” in

the driver. Maintenance and construction work being performed
on and along;s:.de freeways can upset the f:ceeway "mental get”
om attltude of the drlver. The drlver is apparently less
prepared to antlclpate and cope with anythlng pnusual.
Consequently, a hazardous condition to both the motorist and

nearby construction or maintenance personnel is created.

b.  Alerting Drivers - Engineers have endeavored Lo preserve

gafe conditions in these areas through the use of warning
devices, such as, special delingation, channelization,
illumination and signs. In extreme cases, it may be necessary
to interrupt the steady traffic stream with attention-getting

lights, flares and law enforcement officers.
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There is a need to develop distinctive and appropriété'
strategies to cope with various types of activities realizing
that drivers will only respond when they see an actual need

to respond. Areas of concern are:

(1) ﬁuring-iong-term activities, drivers wholpass.through.
an area frequently become indifferent fo ordinary |
traffic control devices that they havé seen often.
They no longer relate to them as being assoclated ﬁith _
any immediate hazard. o |

(2) During short-term operations, a disproportionate |
amount of time is used to place, mové-and remové=
traffic control deviées. | |

(3) 1In some operations, the use of_tfaffic éonffol dévices
involves frequent posting, removal,.or coﬁering and
uncovering. | |

(4) Many activities'involVe moving vehicles énd equipment
from place to place, such as mowing; sweeping; lamp
replacement; object retrieval; flushing; spraying;
atriping; and weeding.

() At many times no work activity is obvious. This
includes employees' lunch periods. |

(6) Setting up and taking down traffic control devices
creates an unusually hazardous exposﬁre oflpersonnel;

(7) In some cases there is no "safe" time to do the work.

A closure is the only alternative.
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 Changeable message signs in comstruction zones could be of
considerable vaiue.' The ability to have a sign that can be
changed to meet current needs could be of assistance. This

ig a relatively new area that deserves full exploration.

It appears that there is a need for established procedures
concerning the .use of ‘signs, flashers and flags on mbving and
fixed proteétion equipment. Equipment and vehicles that are
now available can be eésily misused which lessens long-range
c:edibility. For instance, rotating beacons on maintenance
vehicles that are visible from %60 degreeg have a long-range
effect on motoyistg on the other side of the freeway in that
they become less”alert'to warning lamps. Covers or partial
covers should be available for these warning lights to limit
their visibility in areas whererthey are not needed. When
vehicles are at.locatioﬁs-where they do not present a hazard
td passing traffic, warning lights are not necegsary. There
should be unifopm guidelinés for the use of signs, flashers,

and flags which will contribute to theit credibility.

c. Drinking Drivers - Alcohol and fatigue greatly impairs a

drivers' ability to detect unusual or hazardous conditioans.
Current research shows that these drivers literally "follow
their noseé". Therefore, TCDs must be placed directly in, or
és cloge as possible, to thei: path. Drunk and fatigued
drivers are particularly susceptible-to optical illusions or

confusing displays.
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d. Driver Response - It is generally true that motorists

respond to the total driving environment (primarily visual),
and that TCDs constitate only a part of that total. TCDs,

by themsélves, will have little influence unless they are

used to create a barrier or narrow a lane. Even then, They
must be "seen" by the motorist. Hulbert and Beers, in a study
of driver response to "wrong way" signs, found that 5% of
healthy, alert, young drivers utterly and completely failed

to see two sets of large red signs when they unexpectedlx came

upon them. Therefore, it is of critical importance that the
total scene agree with the TCD treatment and/or the TCDs be

strong enough to overcome or override the "natural scene'.

e. Legal Reguirements - Mraffic control devices which are

errected for "legal" reasons must be appropriate to actual
field conditions to maintain their credibility. At some
1ocations;'it is readily apparent that the devices are not
needed, yét the only reasoh they are used is for "legal®
purposes. Advance warning signs must be followed quickly by
an appropriate scené so that they do not lose their impact or
importance. The legality of not using such devices on
construction zones that do not warrant them should be thor—
oughly reviewed to determine what is really essential and
what is nice to have. For example, the Btate of Delaware
only uses traffic control devices whére‘a‘definite need for
.them_is established. Limiting traffic control devices %o those
locations where theré is an actual need will increase their

credibility to the driver.
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f. On The Job Traffic Safety Coordinator ~ On large

construction and maintenance operations it would be appro-
priate to assign an individual to a clearly defined job of
"ppaffic Safety Coordinator". It would be his responsibility
to see that motorists are aware of each major construction
aﬁd maintenance p:oject. Having an indiﬁidual filling the
spot who is familiar with traffic control from engineering,
maintenance, human factors and legal standpoints would be

an advantage. He could also_perform coordinating functions
for traffic handling and safety with the CHP and other appro-
priate law enforcement agencies. He should be familiar

with the requirements_Qf'the-california Occupational Safety
and Health Act. He should be easily recognizable on the job
site by a distingtive badge, hat or other apparel. This
individual WOuld perform his.duties under the direction of a
malntenance foreman or the regident engineer of the project.
Hav1ng an 1nd1v1dua1 sp801flcally assigned these responsgi-
bilities shoitld result in an increased attention to safety

factors.

B Contract Requirements - Traffic control and employee safety

requirements are often not émphasized clearly in a contract.
If they are not obvious, they do not attract the attention
they deserve from a contractor or his representatives.
Stating contract items regarding traffic control and safety
along with penalties for non-compliance clearly and concisely

could be of considerable assistance to resident engineers and
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other CALTRANS personnel in making work sites safer. Having

a bonus system to'reward the contractor for proven employee

safety records could also be an incentive.

RECOMMENDATIONS

4.14.1

4.14.2

Agsignment of Traffic Safety Coordinatbrs‘oh Cbnstructibn

Projects — A clearly-defined assignment of Traffic
Safety Coordinator for construction and maintenance
operations should be created. This should be a full-
time assignment on major projects and a clearly esta-
blished part-time function on minor projects and it
should be as important as other components of a project.
Headquarters Traffic Branch, with the cooperation of
fhe Headquartgrs Safety Coordinator, shollld develop
the criteria for this position by April 1, 1975. It
should be implemented on all major projects as of
July 1, 1975.

Uniformity of Signs and Devices on Equipment - Uniformity

of design, placement and -use of warning signs and
devices on equipment should be increased. This is
gimiliar to recommendations in other parts of this
reporﬁ. ﬂeadquarters Traffic Branch should develop
uniform guidelines for equipment and its use. It
should cooperate with the Headquarters Equipment Branch

to develop the design and placement specifications.
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The development phase should be completed by January
1, 1975 and uniform use should be fully operational
by January 1, 1976.

4,14,% Increasing Drivers' Alertness - Distinetive and

appropriate-means to change drivers' attitudes and
increase their alertness to maintenance activities

and coanstruction zones should be produced. Headguarters
Traffic Branch should develop this approach with the
support of the Maintenance and Comstruction Branches.
This project should be started by October 1, 1974 and
completed by April 1, 1975. A test phase should be

conducted for two years and the results evaluated.

4.14.4 Changeable Message Sigrs — A trial changeable message

sign program should be developed and evaluated for
possible use in statewide construction projects. Head-
quarters Traffic Branch should conduct this program
with the support of the Construction Branch during

a major construction project in 1975. 1t should be

evaluated at the conclusion of the project;

4,14.5 Contracts to Include Items for Traffic and Safety -

Heédquarters Construction Branch should implement
separate contractual items for traffic and-employee
safety as part of all future contracts starting on

January 1, 1975.
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4.14.6 Reévaluaﬁion of Traffic Control Devices - Headquarters

Traffic Branch, with the assistance of Headquarters
Construction and Legal Branches, should reevaluate

all tréffic control devices being used in construction
and maintenance projects. Their goal should be to
determine which devices are necessary as opposed to
those which are nice to have or for legal purposes.
This evaluation ghould be started by October 1, 1974
and completed by April 1,‘1975. '
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4,15 QOPERATIONS, CONSTRUCTION AND MAINTENANCE SAFETY

CONSIDERATTONS AT "DESIGN PHASE"

-
=

Concern has been expressed that there is insufficient consid-
eration giveﬁ'to maintenance and construction worker safety

in the désign of -a highway or structure. Some construction
workers and maintenance “employees believe that their safety

has been neglectéd 6r has a relativeiy low priority at the
design stdge as compared to the public's safety and convenien%e.
It is apparent tﬁat the reductioﬁ or elimination of hazards

to ﬁhich‘%he traveling public is exposed to is being dealt

with at the design stage. Some working level employees feel
that their exposure could also be reduced if this goal

' received proper emphasis at every stage of a project.

An evalua@ioﬁ of.existing policies and procedures iﬁ relation
to employée safety and the desigﬁ Phase reveals there is a
lack of specific directives and/o; ingtructions on the subject.
Those in existence are as follows: ! |

a. Circular Letter 70-93 -~ Thig requires formal safety

reviews during the design and construction stages. Public
safety and reduction of hazards to the traveling public are
emphasized. Only %two districts Have issued supplemental
instructions to this directive. (District 04 Circular Letter
71-15 and District 07 Design Procedures Manual Section IV -

21.0) While the concern for public safety in this Circular
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should not be given any less attention, there is a need for

increased emphasis on road worker safety.

b. Héadquéfters Congbtruction Branch Chief's Memo of.August

28, 1972 - To all Branch Chiefs and District Directors. A
portion of this memorandum states, "regarding safety for
workmen we should take a closer look at our designs to be sure
we aren't designing into our projects items that could be a

safety hazard when being constructed."

It appéars that much.can be done during the design phase to
improve the safety of construction and maintenance personnel
who build and maintain highways and related facilities. Items
that need attentionlinclude:

1. TInsufficlent separation of workmen from passing traffic.
2; The construction of detours under traffic conditions.

4. Lack of parking room for Maintenance vehicles. |

4, Access of sprinkler control valves.

RECOMMENDATIONS

4,15,1 PRolicy Regarding Worker Safefy During Degign - The

department should take a stronger position in regard
to construction and maintenance employee safety during
the design stage of a project. Headquartérs Project
.Development Branch should initiate a policy change in

circular letter and/or directives by October 1, 1974.
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4.15,2

:ég}eﬁy Review Dﬁring Design - Requirements. should be

established for g detailed review of planned construc-

~tion during the design stage in order to evaluate

safety aspects in relation to construction ang

‘maintenance employees. Thig should be done by a

4.15.3

c@mmittee composed of a design project engineer; a
maintenance superintendent; a representative from the
Construction Branch (preferably with current resident
engineer experience), and a District Safety Coordinator.
Headquarters Project Development Branch should

implement this program by January 1, 1975.

Increased Emphaéis on Safety in Desien Publications —
All manuals, handbooks ang Qﬁher applicable publica-
tions should be reviewed énd amended to stress the
importance of construction and maintenande safety
considerations during the design of highways, landscape
areas, and utility locations. This should be imple-

nented by the Project Development Branch by January

L, 1975 and should be completed by January 1, 1976,
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4,16 STATEWIDE AND REGIONAL UNIFORMITY, TRAFFIC CONTROL

STANDARDS, ENFORCEMENT "MOTORTST EXPECTANCY™

Traffic warning and control devices in construction and
maintenance zones should be uniform in order to fulfill the
needs of passing motorists, attract their attention, and

encourage a proper regponse.

As they become more experienced, drivers develop certain
expectancies and condifioned reflexes which help them drive
safely and efficiently. When thése expectancies do not occur
and a driver ié faced with a new set of circumstances, con-

fusion and error frequently result.

The use of non-uniform traffic control devices in construction
and maintenance operations can violate the drivers' expectancy
and adversely alter his behavior or response. This can
seriously affect the safety of highway construction and
maintenance workers. However, occasional oversized or

unugual signs.or devices of standard design may be appro-

priate to gain attention.

a. Detour Signs — Vehicle Code Section 21362 states that

detour signs are required at the nearest point of detour or
from any bridge which is closed to traffic while under

congtruction or repair. This type of signing is appropriate
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“at;ibcatibﬁs where thé:traveling public must take an alternate
route. However, thege same signs are also required on
detours where high—standard_roadways are used and there is

no possibility of driﬁéfs having to retrace their fuute to
reach a detour or destination. In these cases, this required
signiﬁg is unrealistic and contributes to driverrdisrespect

of other necessary and meaningful signs. There ig a need

for flexibilify in this section to allow that gigns not be
required on high-standard defours that are equal to or better

than the original roadway.

b. Sign Removal or Coverage - Signs are often erected days

or’weeks ahead of a work date and are often left uncovered
when there isn't any‘activity. This has a detrimental effect
on the integrity of the signs. By covering and uncovering
or removing these signs, their credibility can be increased

in the eyes of the driver,

c;r Lane Clésufe Wafning Signs and Devices - There is a lack

of statewide uniforﬁify‘iﬁ the use of lane ciosure warning
signs. Two of the elévén districts have adopted Special
Provision 7.26 of the Traffic Control System for Planned
'Freewaf Lane Closures; The provision is supplemented by a
detailed plan for the "Traffic Control System for Lane Closuresg"
which specifies the usé of Type B advance warning (sequential)
arrow signs. Techniques uséd by maintenance operations are

not the sgame as ﬁhbsé'used by construction. As the average

motorist does not recognize the difference between construction
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and maintenance ‘operations, there is a need for increased

consistency in this type of signing.

REGOMMENDATTONS

4.16.1

4.16.2

Legislation'Changes Regarding Detodr Sigﬁs - Section

21362 of the Vehicle Code should be amended to
eliminate the requirement that detour signs be placed
at those locations where the detour is of comparable

standard with the original route and there is no need

- to. notify the motorist in advance. Thus detour signs

would be posted only where absolutely necessary.
The Headquarters Traffic Branch should initiate action

to éménd the Vehicle Code during the 1975 session of

the legislature.

Tmproved Standards for Display of Siens - Uniform

standards for uncovering and removing construction

and maintenance zone signs that are commensurate with

the actual need for the signs should be established

and followed. Headquarters Traffic Branch should
develop this departmentwide criteria with the assist-
ance- of the Headquarters Construction and Maintenance
Branches by January 1, 1975. This should be fﬁlly
operational by April 1, 1975. '
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41603 Increésed'UnifOfmijy,bf Lane Closure Signs and Devices -

The use of lane closure warning signs and devices for
both construction and waintenance operations should

be uniform statewide. Headquarters Traffic Branch,
with the assistance of the Construction and Maintenance
Branches, should develop statewide uniform application
standards for their use by January 1, 1975 and should
be implemented statewide by April 1, 1975.
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4.17 SPEED LIMITS: LEGISTATION, POLICIES, COMPLIANCE AND
ENFORCEMENT |

On major highways and freeways, drivers are not respnnsible

to reduced speed postings in construction and maintenance gites
when tThere is not a visual impact that conveys the need to
reduce . speed. This éreates a hazardous situation for

employees ané workmen on the highway due to the reduced time
available for reaction or evasive action where speeds are too

high for conditions.

Speed reductions in coastruction and maintenance zones should
be instituted only as a last resort to provide safety to
motofiéts and'workérs. The posted cdnstruction zone hazards
may be quite'obvious to the motorist and yet compliance is

not assured as drivérs are generally not receptive to reduced .

speed postings, especially on freeways.

Posting techniques to obtain maximum "voluntary" driver
compliance should be a high priority objective. Without a
high percentage of driver compliance, the job of enforcement
is made ﬁirtually impossible.. Radar speed checks shoi1ld

be used befbre and.after posted reduction signs to check
their effectiveness and detérmine to what degree'driVers are

complying with them.
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"Redﬁééd éﬁeed“ Eénes éﬁgu&d be pogted in~a flexible manner
based on the immediate hazards, hour'of the day, worker loca-
tion in respect to pagsing traffic, holidays, weekends, etc.
The speed limit should be set at the maximum.safe speed
possible and should be uniformly enforced on a statewide

basig.

To increase safety during high hazard hours, traffic has

beéen escorted by CHP units throughlcritical areas abt reduced
.sppeds. This has been an effective means to prevent accidents.
CHP units equipped with roof-mounted electronic changeable
message signs would be useful for this type of escort. Some
signs are used on the rear of CHP vehicles in some CHP areas
in_the‘state'for providing escorts under hazardous traffic

conditions.

A black-and-white CHP unit parked near or within the construc-
tlon zone or maintenance area would be of positive assistance
.1n reducing speed. While there is a limitation on the number
of officers and units that CHP can supply, there are times
when this type of depioyment’can be of congiderable assgistance
and prevent accidents. Districts and maintenance territories
have'estabiished working relationships with CHP area

commanders to obtain assistance for these operations.

It is difficult at times for a traffic officer to effectively

obéerve, overtake, follow and clock a violator within a
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relatively short construction zone of maintenance area. The
officer observing a violator must at times travel at high
speeds to oveftaké théhﬁibla%or ahd he.is then also subject
to accident involvemenf. This is especially true in areas
where there may be reduced highway standards as in detours.
If the officer had electronic or mechanical speed measuring
equipment (radar or vascare) to use in speed enforcement he
could do é more effective job without decreasing his own safety .
or that of the motorist and people working within the

construction or maintenance zone.

In California, local law enforcement agencies have used

radar effectively for several years on surface s%reets'and
other secondary roads. The California Highway Patrol hés

not used radar because of a lack of specific approval for

its use by the California Iiegislature. Bills have been
introduced several timés and haﬁe not passed. Haviﬁg rédar
or other electro—-mechanical means available for speed enforce-~
ment throughout the state would be of considerable vaitue to
the CHP. An appropriate starting point for its use, if
unavailable statewide, may be the authorization for its use
within construction zones. In conjunction with this, construc-
tion and maintenance zones could be appropriately posted

with "Speed Iimit Enforced by Radar" signs. This would have

a considerable_deterent in méintaining realistic reduced

speeds through these zones.
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RECOVMENDATIONS

4.17.1

4.17.2

Support of Legislation For CHP to Use Radar -~ CALTRANS

and the CHP should take positive action to secure
passage of legislation to permit CHP use of electronic
or related mechanical devices to measure speed. It
nay be_abpropriate to‘iﬁitially secure legislation

ﬁo pgrﬁit‘theruse of radar to enforce realistic speed
limits in such critical locations where construction
or maintenance activities are under way. This should
be implemented by the CALTRANS Assistant Director for
Tegislative Affairs with the support of the Headquarters
Traffic Branch and in cooperation with the CHP Office
of Special Representative. Legislation should be

introduced at the 1975 session of the legislature.

increased Flexibility of Spéed Limif Signs - Speed
limits thrdugh construction zones and maintenance

work areas‘should be established with sufficient
flexibility to provide for timely realistic changes

by the:day of week and hour if necessary. While

the establishment of speed limits based on this
criteria is under way at the present time, there is

a need for.increased flexibility. Headquarters Traffic
Branch should develop guidélines for this increased
flexibility by July 1, 1975. District Traffic Branches,

with the assistance of District Construction and
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4.17.3

4.17.4

Maintenance Branches should implement this policy

ag soon as the gpeed limit data is availlable.

Increaged Coordination With CHP - District traffic

branchés, resident engineers and maintenance super-—
intendents should increase their present levels of
coordination with appropriate CHP area commanders

and traffic control and enforcement functions for
construction zones and maintenance work areas. This
coordination should inelude arrangements for visible
preventive patrol, enforcement, fixed-post activities,
and traffic escorts (Round-Robin) where critical
conditions exist. This should be implemented immediétely.
Headquarters Office of System Operations should .
provide for reemphasis to appropriate fiéld. functional

administrators by November 1, 1974,

Congtruction Zone Signing for Radar Enforcement - If

legislation is secured for the use of electronic-
mechanical means of measuring speed, all construction

zones and critical maintenance work areas should be

- posted with "Speed Limit Enforced by Radar" signs.

Headquarters Traffic Branch, in coordination with
Construction and Maintenance Branches, should
initiate signing standards so as to be prepared for

poSting as soon as thé legislation is authorized.
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4,18 PURLIC INFORMATION ACTIVITIES RELATING TO CONSTRUCTION

The objective of a public information program regarding
construction and maintenance activities is to create and main-
tain an awareness in the mind of the motorist regarding the
unusual hazards.and conditions that prevail in roadwork zones.
This area has considerab;e_potential for utilizing new and

innovative means to attain this goal.

The . California Drivers' Handbook (revised 1974) published by
the Department of Motor Vehicles covers a wide variety of
situations that the Galifqrnia driver may encounter. However,
it does not specifically cover consﬁruction and maintenance
Qperations.. To make drivers and potential drivers more

aware of highway construction and maintenance functions,
information should be added to the handbook along with a
related qﬁestion’on drivers examinationg. This material
should include bﬁt not be limited ﬁo: The ﬁental attitude
related to coastruction and maintenance activities; explanation
of the orange-and-black warning signsy procedures to follow
when encountering a flagman, and safé driving near lane and
road closures. This could be one of the best means to

reach the new driver.

Until now, CALTRANS has not utilized the full potential of

the public information media to increase the motofing public's
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awareness of highway maintenance and'cdﬁ$£ructibn‘activity.
The following are some activities currentlyjunder way to
remedy this situation:

a. Headquarters Gréphic Services Unit hasldeveloped‘five
30-~second television spdt announcements geared to the safety
of maintenance personnel. "Be Aware Out There" is the
attentiohmgetting slogan for this series. This pilot program
could be the forerunner of a very beneficial activity. They
were distributed to district Public Information Offices on
July 3, 1974 for subsequent distribution to all state T.V.

stations.

b. Public service radio announcements based on the above
T.V; gpots have been prdduced by Graphic Services.. They should

augment the impact of the T.V. spots.

c. ‘Headquarters Public Tnformation Office has developed an
illustrated "Be Aware Qut There" brochure informing motorists
how to drive safely through highway construction and mainte-
nance zones. Accurate depiction of signs and signals that
motorists will encounter plays a key part. With the aid of
the California Department of Education, CHP and the Office of
Traffic Safety, it will be distributed to: | |

(1) Driver education claéses.

(2) Auto Club offices.

(3) Highwéy Users Federatioq.-

(4) Construction companies and organizations.
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(5) Other interested organizations and individuals such
as the National Safety Council, Public Organizations,
Civic groups, etc.
(6) TUtility companies.
(7) NHTSA of the Uﬁited States Department of Transportation.
(8) Information KIOSKS at State Highway Rest Areas.

d. Headquarters and District Public Information Offices now
provide public service news releases'relating to counstruction
and maintenance projects. These are sent to lecal radio and
television stations, and newspapers. The level of these
messageé could be increased by adding safety tips for driving

through these ZOnes.

e. Thege information releases are providad for all construc-
tion activities which affect traffic flows and last more
than 24 hours. This is an important means of disseminating

this information.

f. Several news releases on the importance of maintenance
and construction man safety have been issued, and additional
releases and magazine stories are planned. The CALTRANS
Public TInformation Program can play a key role in helping
lto make construction and maintenance work safer. Activities
such ag this reflect management's attitude toward employee

safety and also have a direct bearing on employee morale.

115



')

RECOMMENDATIONS

4,18.1

4.18.2

Construdtion and Maintenanbé Infofmatién in.DMV

Dri#ér's Handbook - Arrangements should be made with

the Department of Motor Vehlcles to have specific
1nformatlon regarding driving through malntenance and
COnstructlon zones 1ncluded in the next revision of

the California Driver's Handbook; Headquérters Traffic
Branch should prepare the material and necessary
éorrespondence for the Director's signature and
cooperate with DMV in implementing this recommendation.
This-material should be developed and presented to

DMV by October 1, 1974.-

Public Information Activities Relating to Construction

and Maintenance - The Headquarters Public Information

Office should continue its program to inform the public
of the importance of driving safely through mainte-
nance and consfruction zoneg. All ways of digseminating
public information should be utilized. The Headquarters
Office of Environmental and Community Affairs should
cooperate with the Headquarters Office of System
Operation and the Headguarters Safety Coordinator

and provide them with copies of all maintenance/ .

construction related information activities.
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4.18.3 Digtrict Public Information Activities - Each

District Public Information Office should endeavor to
increase the level of public information relating to
construction and maintenance safety and support the
Headquarters program. District Public Information
Offices sghould inform the Headquarters Public
Information Office and their District Director and
Maintenance and Construction Branches of their

activities.




4,19 MANAGEMENT SUPPORT AND SAFRTY STANDARDS ENFORCEMENT

A critical factor in making a safety program effective is
gaining the support of all levels of management and super-—
vigion. Each worker's attitude toward safety is, in most
cases, a direct reflection of that of his supervisors and
managers. 1f the organization's or the manager's main
concern is for production and not safety, the employee's will

usually be also.

Employee morale, along with adequate supervision, proper
safety'policiés and work procedures and safety standards
enfordement élso have a direct bearing on safety. Units with
poor morale frequently have poor accident records. Individusal

employees with poor morale may be accident prone.

Safety is something'that cannot be delegated by a ménager
or supervisor and forgotten about. Menagers and super-
visors at all levels must be fully involved in the safety

of their operations.

As part of the field inquiry, several first and second level
supervisors and four District Safety Coordinators were

contacted. In substance, their obéervations and comments

were as follows:
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2. Mdst sﬁpervisors are accepting a degree of responsibility
for the safety of their crew. They discuss work assignments
with their crews in detaill and emphasize how to avoid
hazards. Foremen usually remind their crews of safety
procedures pertaining to each particular job assignment.

They generally conduct tailgate safety meetings euvery 10
days, as required, and also meet with their superintendents
and assistant foremen once a month. The-éwpervisor'é-jeb

of showing his employees how to perform their job in the
safest manner could be improved by an actual show-and-tell

type operation.

b. Employee safety considerations are included as part of
the annual appraisal and development process (Form 637).
However, safety is considered in the general context of work
habits, such as use of tools, etc. As a result, safety
emphasis tends to become diluted, if it is specifically

congidered at all.

Congideration of the supérvisor's respongibility and performance
in developing employee safety is not specifically addressed

in any formal appraisal process. The annual appraisal and
development process could conceivably be used for that

purpose.
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In summary., evaluation of both employee and supervisor
performance, as it relates TO safety, can and ghould be

strengthened.

c. District Safety Coordinatore say that the Safety Program
has the support of 1ocal management. Funding constraints,
however, at times cause sowe of the lower priority safety
items Lo recilve deferred attention. The recent passage of
the California and Occupational Safety and Health Act (AB 150)
has stlmulated increased interest 1in employee safety and
management generally geems mMOre lncllned to devote effort and

fundg for safety puUrposSes.

d. It was expreeSed that management needs a more positive
and easier way to evaluate which cost centers and which
persons in these cost centers are having the accidents and
poor safety pecords. In small and medium size districts
with few accidents (SO-IOO/year), this information'can'be
easily tabulated manually. HoweveT, in large districts and
on &4 statewide basis 3 automated system would be more

appropriate. (See 4.20 Safety Management Information Systems)

e. District Safety-personnel said they would welcome more
frequent contacts and visits from Headquarters gafety
personnel in order to strengthen the understandlng of

district and statewide problems.
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- This would apply pPrimarily to new developments; new standards;
new techniques; Successful activities in other districts;

citation information; Problem areas; ete.

h. Some_Safety,personnel_feel that it is desirable to have
sSome persons on the Headquarters Safety staff who POsgess
detailed knowledge of field safety. This would assure that
from a statewide berspective, Safety personnel are experienced
in CALTRANS' Particular safety practices ang understand

loecal probiems; :

i. In order for any change in safety procedures %o be
truly effective, both employees ang management must clearly
understand the Teasons and rationale for the procedure,
Increased'two~way communications are needed to help in this

application process.

Jde There is a need for increagseqd consistency by managers

in accepting their safety Tesponsibility, identifying
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accident—prone employeées and'haﬁdling ungafe activities.
Under AB 150 (CAL/OSHA) it is clearly the responsibility

of the “pérson in responsible charge" for enforcing employee
safety and insﬁring that the work'environment is mafe. The
person in responsible charge is usually the first-line

supervisor.

Actions to correct this weakness can range from suggestions
and tralning on how to do the Jjob properly to disgciplinary

action.

In general; some comments indicate that generally not enough
is beinngone to locate the individual with chronic safety
problems and that this type of individual is getting off

too easy.

RECOMMENDATIONS

4.,19.1 Inéfeaéed Safety Ingtruction to Emﬁloyees m‘First—line
' supervisors should become more involved in providing

safety instructions to thelr employees. This should
be done by coachrpupii or show-and—tell.seésions in
which job duties are explained, demonstrated and
performed. ThenDepartmental Safety Coordinator should
develop a Departmental pdlicy statement regarding
.this em@haéis by'October 1, 1974, Eaéh level of
maﬁagement and supervision within the department

has a responsibility to see that this is an pngoing
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4.19.2

4.19.3

4.19.4

portion of their supervisory and managerial

responsibilities.

Positive Corrective Actions Related to Safety -

Departmentwide action should be taken to prevent
reoccurrences of accidents contributed to by employees
or supervisors. This should include a full range of
acfions;_from trainiﬁg, counseling, direction, and
guidance to punitive'action. The Departmental

Safety Coordinator should develbp such a policy for
the department with the cooperation of the Maintenance,
Construction, Personnel, and Training Branches and
representatives of employee groups. This policy

should be developed by January 1, 1975.

Safety Management Information System - A safety related
management infdfmation system to identify safety
trends, needs and problems and evaluate results is
critically needed within the department. See 4.20

for sgpecific analysis of this item and recommendations.

Increase@_Support to District Safety Programs - The

Headgquarters Safety Unit Shauid strengthen its role

by providing field contact and support to district

'safety programs and increasing its ability to provide

and share safety information with the districts.

The Headquarters'Safety Coordinator should determine

123



4,19.5

4.19.6

[

district safety needs by means of .conferences and
interviews with district line managers and safety
personnel. This determination should be initiated
prior to September 1, 1974, and be ready for

implementation beginning January 1, 1975.

Evaluation of District Safety Programs - An appraisal

of the strengths, weaknesgses, SUCCESSES and failures
of each district safety program should be conducted
annuallj by each District Director and submitted to
the Déﬁuty Director for Operations for review by the
Operations Accidenf PfeVentioﬁ Committee. This

annual appraisal should, as a minimum, address success
in attaining injury and accident prevention goals,
actions to achieve hazard control, attitudes of
supervisors in achieving.safe production and effective-
ness of safety personnel in providing saf ety consul-
tation to line managers. The Office of the Deputy
Director for Operations should initiate thig-program

by January 1, 1975.

Safety Program Management Manual - A department

safety program management manual should be developed
which provides clear, complete and coordinated
information. It should be'composed of portions of
the multitude of manuals, directives, and gﬁides now

in use. This would provide a central resource for
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- this information. It should be developed by the
Departmental Safety Coordinator prior to July 1, 1975.
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4,20 SAFETY MANAGEMENT INFORMATTION SYSTEM

An important element of any viable séfety program is an
information system which provides manégement at all levels
with timely aﬁd accurate aﬁérenéss of safely problems and
progress Loward achievihg éafety improvement efforts and
goals. After the task force started its arnalysis of accidents
and, incidents relating'to maintenance, constructionland
passing traffic, it became evident that the present safety
information system is not providing adequate, timely
information to administrators and managers»at all levels
throughout the department. A complete revamring of the
existing safety information system must be instituéed'to

satisfy the department's safety information needs.

The department's existing safety information syStem was
developed over the years in an evolutionary manner and has
not been modified for the past six or seven years.‘ During
the past several years,‘safety information needs have changed
and_production management systems have been deﬁeloped in
other areas which could be reiated to work activities and
'safety (eg. Maintenance Management System). The recent
enactment of GAL/OSHA.also requires a more complete and

sophisticated safety program and information system.

It is difficult to extract special data from the existing

system to recap prior accidents. This lack of data
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availability and non-usability of wuch of the existing data

can be related to the following findings:

a.

d.

E.

To

of

The existing system does not allow for forecasting or
predicting potential accident situations.

The existing gystem was developed to compile the accident
data.in a summarized form.

There is no possible correlation with accident data from
the public sector. Example: traffic flow versus accidents;
traffic speed’ reduction versus accidents; facility type
versus'accidéﬁts.

Large amounts of clerical time are expended on inpﬁt
documenﬁs to insure accuracy.

Data hés been inéufficient to use in Maintenance/Construction
work zone programs, i.e., data not specifically related
5o work activities.. -

Existing summary data being gathered and run through the
computer is not usable; it must be reviewed against the
original input document to obtain precise accident-cause
information. -

Input, using the existing system, is in some cases
inaccurate.

The existing sjstem does not provide timely information
(i.e., there is always a 60 day delay).

Progress towardisafety goals is difficult to measure.

effectively manage the department's safety program, it is

critical importance to have a comprehensive safety management
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information system that will provide usaﬁle'date at all levels
within the department. The maintenance territory superintendent
should be able to retrieve informaﬁion relating.to his
operation. With this information, he can identify trends
before they become serious'problems by taking positive, timely
action. ,The-District Director of Transportation should have
current, concise information in a more summarized form which
_Will accurately portray the state of maintenance and construc—
tion.safety.within his sphere of respomsibility. The Deputy
Director for Operations should heVe the same information in

a more summarized form by which he can evaluate statewide
maintenance and construction safety. Many Headquarters
functional administrators and units need different pbrtions

of this'information_on which to base management and program
decigions. Each of these levels has a different, yet related,
need for thig information. It should be available in a

single computerized system with retrieval capability at any

of these levels.

If management information is only a statistical report that
supervisors and managers gather to f£ill headquarters reporting
requirements, it is a waste of time and money. The'truly
viable system should be a working tool that all levels of
management can use to meet their responsibilities in making

their units safer plaees to work.
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RECOMMENDATTONS ™

4.20.1 Developﬁéht‘bf.Safétj Mahagément Tnformation System -

A CALTRANS safety management information system should

be developed to provide meaningful safety information

to all levels and units throughout the department.

To méet current and safety program information needs,

it shoﬁld:‘

a;ﬂfAlert maﬁagement_to developing problems.

b; Provide monitoring against safety goals.

¢. Provide sufficient flexibility to allow retrieval
of data which will make testing of hypotheses
possible.

d.. Provide sufficient flexibility to allow tracking
of special projects or situations which arise.

The system should also provide compatibility with:

a. Requirements of the State Administrative Manual.

rb. ;ﬁeef insurance fequirements of the State Compen-
sation‘Insurance.Fund and Motor Vehicle insurance
carriers.

c. Departmental policy.

d. California Occupational and Safety Health Act.

The Headquarters Safety Coordinator should initiate

development of the system prior to October 1, 1974.

The system shouid be tegted by July 1, 1975 and fully

: operational by January 1, 1976. See Annexes D and E
for development sequence and a contents outline of

the system.
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5.0 CONCLUSIONS *

In the relatively.short period of time available, this study
focused upon those areas that reflect the highest degree of
hazard based on concern expressed by the gteering committee,
available accident records, and fhe input of employees who
actually pérform the work. While there are many safe,

effective operations under way throughout the state, there are
also areas where additional steps could be taken. The following
general comments are in regard to the safety of maintenance

and constructlon personnel in their relationship to passing

traffic:

Darlng the study of malntenance and construction safety

and its relatlonshlp to passing trafflc, it became apparent
that the safety of employees and workers has been included in
planning, conducting, and evaluating maintenance and construc—
tion operations throughout the state. The departuent could
not have_attained the status it has today without making
concerted efforts toward improving employee and worker safety
and keeping traffic moving. However, if the‘organization
wants to move forward, it must continually work to increase
oeffectiveness. Therefore, we must continue to improve our

safety efforts.

During the task force inquiries, it was found that safety is
a vital-bbncern in many operations. In others, however, 1%t

plays a less conspicuous role.
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Eaflj:inéﬁhis special study, it became apparent that meaningful,
in-depth 1nformat10n was not readily available throughout

the department to properly identify current and potential
problems and the.results of efforts to correct them. There

is a need to develop a Safety Management Information Systen
that will provide for the selective retrieval of information
related to maintenance and construction safety by individual
managers at any level in the department. This shoild not be

a massive!érray of statistics and fine detail, rather a
method of indicating developing problemg and evaluating results
of-specific safety efforts. Presently, there is no easy way

to correlate information from the several information systems
that are available within CALTRANS. Hand tallying is the only
way-to obtain some key information. A safety management
information system_couid coordinate these resources ang

provide ﬁéaningful data. This isvone of'the most pressing

needs for improvement in the management safety progran.

Of major lmportance to a maintenance ang constructlon safety

program is the degree of support and acceptance of responsibility

given by all levelg of management and supervision. Safety is
somethiﬁg that cannot be delegated. Administrators may have
saféty coordinators to assist them, but in the final analysis
the line administrator mﬁst accept and fully support his
ﬁnit's safety program. As'safefy plays such a visible ahd

important'role in managing this department, administrators
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should includé specific objectives and goals related to safety
in their management plans. Each employee's periodic_evaluation
should spegificallj include an iﬁdication of his performance
in the area of safety. This includes evaluating the Directar
on the safety‘of the entire depaftment; Deputy Directors on
their spheres of responsibility; each District Director of
Transportation‘for his District; the superintendent for his
maintenance territory; the resident engineer for his

project; the foreman for his crew; as wéll as the individual
worker for those proéedures and respbnsibilities_that are |
under his control. There appears to be a need within the
department for an increased commitment to and evaluation

of safety:effortshwhen méasuring.managérs' and indivi@uals'
true effectiveness.‘_This does involve_risk, but'nothing will

be gained without it.

An important consideration relative to maintenance and
congbruction activitj.is uniformity in the eyes of the motorist;
The study reveals that there are differences in our equipment,
procedures, and warning devices that could be inconsistent with
the motorist's expectations. -There is a need for some
flexibility in order to meet local needs; however, the best
ideas could be'combined and used statewide to increase

uniformity in the eyes of the public.

Such a stress upon uniformity in maintenance and construction

procedures would not be intended to develop a rigid inflexi-

bility with a commensurate deadening effect. However;
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héaéq égédfuﬁafional units can effectively serve as
catalyéts for_ideas and developments that originate in the
field so that they can be shared statewide. By taking the
best ideas and using ﬁhem as a basis to establish uniform
procedures and equipment design, the department can receive
the benefit of statewide thinking and development. Also,

time and effort can be saved and the possibility of redeveloping

something that another district already has can be eliminated.

VWhen_aﬁalyéi%g those conditions contributing to accidents,
the.fdcus is frequently on the more mechanical aspscts of the
incideﬁt such as equipment; gsigng; weather; design of the
structﬁre_and_location where the individual is working. Often,
recommendationsﬂtolcorrect the condition include more or
better equipment. While these are positive contributions,

they are not the szt important factors. The attitude and
saféty conscioﬁsness 6f the individuals involved is probably
the most single impoftant factor affecting the success or

failure of any safety pfogram.

This appiies not only‘to the individual worker but to his
swper?isors.and administrators as well. Their attitudes also
have an'effect dn his- safety. [Frequently, a poor safety
record or an unusual adcidenﬁ or incident pattern is a
symptom of undeflying problems. To make meaningful improve-
ments in the.saféty of an.ofganization, managers must broaden

their focus to include the entire work situation.
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Throﬁghbutlthié study, the role of training was frequently
identified. Not only is it important at the employee level
but also for management and supervision. Providing employees
with a sound foundation of how to perform a particular job in
the most effective‘and safe manner is a major responsibility
of every manager and 3upérvisor. However, training and
procedures should not be so firmly structured that creativity
and experimentation to develop a better and safer way of
performing a particular job are blocked. Under the hazardous
conditions that-are.present on the highway, an employee or
worker may not get a second chance if he ié expecfed to learn

by trial and error.

Every leadman; foreman; supervisor; manager and administrator
should be familiar with the basic techniques of teaching.

This should be aéquired when an individual is first moved

into a supervisory position. .Training'Of the formal structured
classroom’ type, however, while important, is not the most
critical trainming factor that relates to safety. 1t is the
day-to-day ‘guidance that a supervisor provides to his sub-
ordinates. This should include the following: a one-to-one
coach-pupil method of instruction explaining the how's and
why's of a job, a demonstration on how to do the job, and

the employee's performance of the job under observation with
the supervisor providing guidance if necessary. Basic

teaching techniques of going from simple to coumplex or following

a logical sequence of operation provide for an easy basic
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structufé;for’iﬁstructional procedure. If a unit or individual
is experiencing work-~related accidents or near accidents, an
‘examination of his trairing may reveal the underlying cause.
Throughout the analysis section of this report there are

many refefences to training as a means of increasing safety.

Training is an integral part of any safety program.

Public information activities relating to maintenance and
consbruction safety are receiving increased attention. Tele-
vision spot announcements, brochures and news releases are
increasingly being utilized. These are the beginning of an
effort that can make a meaningful contribution to improving
safety in this important area. This resource needs to be more
fally deﬁeloped to raise the level of awareness of the driver
passing through maintenanée and construction zones. Driver
education clagses in the high schools and references to
maintenance and construction safety in the study material for
Califorhia drivers' license examinations should be an integral
part of the program. This is another key area that plays an

important part in'making the highway worker's Jjob safer.
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6.0 RECOMMENDATIONS

~ One hundred and one separate recommendations have been
developed by this Special Study on Maintenance and Construction
Safety as it relates to passing traffic. These recommendations
range from reinforcement of existing procedures or actions

to ‘major adjus%ments and new undertakings. Collectively,

these recommendations should substantially improve the safety

of California's highway maintenance and construction workers.

To aid.iﬁ their‘impleméﬁtation, these recommendations include:
the specific action to be taken; the unit or organization
responsible for implementing or deveioping the recommendation;
and a specific time frame in which to start, develop and

implement the task. -

Without such designations, thése recommendations would be
open-ended. It would be all too easy to take this report

and place it on a shelf to activate "sometime.

Each separate recommendation names a specific'unit or
organization responsible for its development and impiementation.
While this unit or organization is responsible, it is notw
intended that it do all of the developmental work alone.
Idéally, it shounld function as a catalyst and coordinator

of ideas from an entire cross section bf the department. If
the best sourcés available for each of the recommendations can

be tapped, their validity and usefulness will be markedly
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increaged. Implementation should not bé Just a downward
flow of new directions and procedures from headquarters. It
should be a composite of the best thinking available from

the entire department.

With the large number of recommendations included in this
report, it is important to provide follow-up evaluations on
a systematic basis. This should take place annually for the
next five years to determine:

a. How many of the recommendations were implemented?

b. How many were.not, and why?

c. What benefits have been realized?

d. What detriments have developed?

e. Hag maintenance and construction employee and worker

safety actually improved?
f. What changes or adjustments should be made to the program?
Some of the recommendations involve an increase in fiscal
expenditures and manpower allocations. It is important that

the responsible organizational units evaluate each recommenda-—

"tion for budgetary adjustments that may be necessary.
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The foliowing ig a list of recommendations indicating the
subject; the unit or organization regponsible; and

| implementation and complefion dateg. The full text of eacn
recommendation is included in the analysis section. Reference

numbers are included for ease of location.
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Mechanical and Construction
Trades Council s o stser sacravenro,ca. s

Printing Trades Advisory Subgroup, Clvil Malntenance Advisory Subgroup, Maintenance and Trades Managers' Assn.
Trades and Crafts Advisory Subgroup, Highway Maintenance Statewide Action Group (HMSAG)

- ocarovs You Can Help Improve
EMPLOYEES’

. AsseCIATION Your working Condiﬁans | -

- CSEA is helpihg'the‘Department of Transportation (CalTrans) gather
data on the hazardous aspects of your working conditions.

'D.0.T. (CalTrans) has established a Maintenance and Construction

Safety Task Force to identify, study and formulate changes of em-
- ployees’ hazardous working conditions when they are working on or

near the highways.

The study's goal is "to reduce accidents and injuries in mainten~-
ance operations and construction zones that involve passing traffic.”

HMSAG and the Maintenance and Trades Managers Association will have
representatives on the subgroups, studying various problem areas.
Your help is needed in identifying and acquiring details of those
aspects of your work which are hazardous. All information you supply
will be held in CONFIDENCE.

Please answer the following qguestions and give the completed ques-
tionnaire in the eénvelope provided, to your yard rep by December 28,
1973. The yard rep will then send your comments to CSEA Headquarters,
attention Bill Denny, 1108 "0O" Street, Sacramento, 95814.

For assistance in answering the questions, attachment #1 contains a
listing of major work activities and general work locations descrip-

tions.
5 1. General Information About Yourself
| {a) ClaSSLflcatlon _ (b) Age
A o (c) Years of state service {d) Years of service at current

work place

2. Have you ever been operating a piece of maintenance eguipment
on or near the traveled way when you, the equipment, or one of
your fellow workers were almost struck or injured by a pass-—
ing vehicle?

c-1 ANNEX C



:meleaSé'giﬁé”aetailé of the incident(s) and how you think it
could have been avoided.

WORK ACTIVITY

PROGRAM METHOD NUMBER*

INCIDENT

APPROXIMATE DATE

WORK LOCATION

COMMENTS

3. Haﬁéryou'eﬁér'béen“workiﬁg'on or near the traveled way when you
or one of your fellow workers were almost struck by a passing
vehicle?

Please give details of the incident and how you think it could
have been avoided.

WORK ACTIVITY & PROGRAM METHOD NO.

INCIDENT

APPROXIMATE DATE

WORK LOCATION

*pProgram method number - use attachment #1 and Maintenance
- Management system numbers.
' ‘ c=-2



6

COMMENTS

Are there any maintenance procedures or work activities which
you think are hazardous?

Please list in order of most hazardous to least hazardous and
state what you think can or should be done to reduce the hazard.

PROCEDURE OR WORK ACTIVITY

HAZARDOUS CONDITION

COMMENTS

Have you ever received any comments or complaints from a motor-
ist regarding maintenance activities or procedures as they re-
late to employee or motorist safety?

Please describe below:

WORK ACTIVITY OR PROCEDURE

COMMENTS OR COMPLAINTS




APPROXIMATE DATE

YOUR REACTION

If you need additional space, please attach additional sheets,

You can help yourself by sending us details of your experience.

-
&ydﬁ,{ i
"/

Bill Denny
Employee Relatlons Representative
Mechanical & Construction Trades

1s

Issue date:

01-000
02-000
03-000
04-000
' 05-000
06-000
07-000
08-0C0
Q9-CU0
10-000

12/17/73

MAINTENANCE PROGRAMS

MAJOR WORK ACTIVITY LISTING

ROADBED, FLEXIBLE 11-000

ROADBED, RIGID 12-000
ROADSIDE MAINTENANCE 13-G00
ROADWAY LITTER & DEBRIS 14-000
VEGETATION CONTROL 15-000
PAVEMENT DELINEATION 16-000
SIGNS. 17-000
ELECTRICAL ' 18-200
TRAFFIC SAFETY DEVICES 19-000

SNOW REMOVAL & 1CE CONTROL

W OB .

« 1

. .

GENERAL WORK LOCATION DESCRIPTION

FREEWAY (URBAN)
FREEWAY {RURAL).

CONVENTIONAL HIGHWAY (2 LANE URBAN)
CONVENTIONAL ‘HIGHWAY (2 LANE RURAL}
EXPRESSWAY (4 OR MORE LANES - URBAN)
" EXPRESSWAY (4 OR MORE LANES - RURAL)

ON OR OFF RAMP
FRONTAGE ROAD

ATTACHMENT #)

FUBLIC SERVICE FACILITIES

LANDSCAPE MAINTENANCE

BRIDGE & PUMP MAINTENANCE

TUBE, TURNEL & FERRY MAINTENANCE
PERMIT

CPERATIONS

ADMINISTRATION & AUXILIARY SERVICES
MAJOR DAMAGE & DISASTER MAINTENANCE
WORK FOR OTHERS

*program method number - use attachment #1 and Maintenance Management System

Numbers.



SAFETY MANAGEMENT INFORMATION SYSTEM

DEVELOPVENT SEQUENCE

Departmenté and other involved'parties formalize requests

for data they wish to receive from the system. (Headquarters
Safety to coordinate efforts.) |

Contact Computer Systems. Alert them to need for

revision of system or possibility of new program being needed.
Review of existing programs, i.e., CHP's and our own

existing system which could be utilized as either a data
base or capable or receiving input for analysis - purposes,
i.e., Maintenance Management Systemn. Permié T & II.

Coupile list of all other computer programs which supply

data to the Safety Office. Example: Equipment Départment
mileage report. |

Tnterim modifications to existing data collection procedures.
Changing of accident data flow to computer.

Results of Study Committee to Safety with recommendations.
Ties Tesults of task force effort of M.I.S. (Committee)

into devglopment.

Correlation of needs versus existing system.

Develop program(s) to fill needs not presently satisfied.
Computer Systems.

Tmplement and test system. Safety.

ANNEX D






SAFETY MANAGEMENT INFORMATION SYSTEM — CONTEﬁTS

Ag discussed in Section 4.20, available safety management
information system should be organized and programmed to

contain at least the following categories of information:

I. Two Broad Categories
A. DMotor Vehicle & Personal‘lnjufy
B. Cross reference system between Motor Vehicle & Personal
Injury
ITI. Pergonal Injury Computations

“A. Tabulation; Basic

1. Cosgst Center 7. BSpecific work activity
of injury based on a

2. Name management system

4. Position Code 8. Csuse of injury

4. Date 9. Nature of injury

5. Hour 10. Days lost |

6. Age

B. Injury (location on body versus activity)

C. Activity (work codes) at time of injury vs. cause of
injury

IIT. Motor Vehicle

A. Tabulation, basic
1. Cost Center
2, 8S #
5. Name

4. Recordable

E-1 ANNEX B



Iv.

13..

Date/Acciaéﬁt

Time
Vehicle make
Vehicle model

Driving experience

- Accident type

Road type (if enroube to or from work zone)
Work activity

Road surfaces

Cross reference sgystem

A. Type of motor vehicle accident vs. type of injury

B-

C-

D.

Type of accident vs. activity, weather, lighting

Type of accident vs. total accidents, recordability,

Dept. inJuries, other injuries, Dept. vehicle injury,

other vehicle damage.

Type of motor vehicle accident vs. work activity

Dept. vehicle movement prior to collision vs. other

‘vehicle's movement preceding collision

Type of accident vs. vehicle -

Type of accident vs. recordsbility

E-2 ANNEX E
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