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PREFACE

This Is an interim report on the analysis of watchstander
activitioes at the New Orleans Vessel Trafflc Service. The study
was performed by the Human Factors Branch of the Department of
Transportation, Transportation 5 -teoms Center (TSC), under the
sponsorship of the US Coast Guard, Office of Research and Develop-
ment. Further analysiy of the New Orleons data is planned, with
particular emphasis on developing a model of watchstander activi-
tles, This report, however, s descriptive of activities uat New
Orleans V1S and stands alone as an analysis of operations,

The authors wish to express their sincere approciation to
LCDR C.T. Johnson and LT P.R, Corpuz of the Office of Resenrch and
Development and to CDR B.B, Joyce and all the personnel of the
New Orleans VTS for their support and encouragement in every phase
of this study., We gratefully acknowledge the guldance and contri-
butions to the report provided by Dr. H,P, Bishop, Program Manager
and Chief, Human Factors Branch (DTS-532) at TSC., Appreciation
and recognition is also offered to R.A. Rudich and K.J, Kearns of
TSC, for their expert assistance in the tedious task of reducing
and analyzing the data,

Since the data were collected for this study, many of the
suggestions and recommendatlons contained herein have been imple-
mented by the commander at the New Orleans VTS, although, not
necessarily as a result of this study.

One significant change was the placement of Coast Guard
personnel at strateglic points along the river to report traffic
conditions back to the center via radic and telephone.
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EXECUTIVE SUMMARY

In this, the third study in a program of Vess:l Traffic Ser-
vice (VTS) watchstander evaluations, a team of human factors Z
specialists from the Department of Transportation, Transportation
Systems Center (TSC) visited the New Orleans VTS (NOLA VTS) from
April 10 through April 14, 1978 and collected data on operations
at the Center. The data were taken back to TSC and analyzed for
information which would provide a comprehensive description of
watchstander activities and workload, The following data were
obtained:

ST SRS S S

- Coples of VTS forms and logs,

- Detailed records of watchstander activities for a total
of 13 hours of observation,

- Records of 10 in-depth interviews with VTS personnel,

- Stress questionnaires administered to 11 watchstanders
(plus information obtained from stress guestionnaires from
12 watchstanders obtained in October 1977)

- Critical incident interviews with 11 watchstanders, 1

- Photographs of equipment and workspace layout, . |

BB R i R it

The New Orleans VTS area is divided into four sectors (three > o
fully and one partially operational), each served by a sector 5 b
watchstander at separate watch stations in the center, The watch :
team is superviaed by a watch officer and a watch supervisor, : E
Bach watch station has a radio console for VHF-FM communications
with masters and pilots of participating vessels, A CRT display
and computer terminal at each station provides a dynamic display
showing each known vessel's location and direction of travel, as
determined by an automatic, dead-reckoning computer update, and a f
method for listing data on the status of traffic in the system,
Information on vessel traffic comes into the center by vessels
communicating over the radio; there is no direct traffic surveil-
lance either by radar or television.

Bach watchstander monitors his display, his assigned VIS
radio channel, and channels 13 and 16; periodically communicating
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with the vessels in the system, requesting information and giving
advisories,

At the time of this study, there was an average peak traffic
load of 100 vessels underway at any time (during daylight hours),
with a maximum of 75 percent participation. Combing the three
operational sectors, there was a mean of 42 communications per
hour accounting for 39 minutes of total watchstander time. This
averagez out to about 13 minutea per sector watchstander, The
total number of computer displays called up on the CRT was 175 per
hour (taking 26 minutes per hour), or about 58 per watchstander,
When all of the activities of watchstanders are combined, the
following average time per activity allocgtions are derived:

ACTIVITY AMOUNT OF DUTY TIME
Communications 22%
Tracking/Computer Activity 344
Monitoring, Radio/Computer 304
Joh-Related Conversation 7%
Non-Job-Related Activity YA
TOTAL 1004

The major findings of the personnel interviews reflected
watchstander concern with the following problems:

- Poor participation by mariners,

- Lack of positive surveillance,

- Communications problems.
The results of the atress questionnaires indicated appreciable
stress levels in most of the watchstanders which were largely
attributed to lack of confidence in advisories (due to incomplete
or erroneous input from users), lack of surveillance, problems
with communications, and, perhaps, work schedules.

The recommendations of this study are as follows:

a, Give highest priority to the acquisition of surveillance

alds,
b. Redesignate sector boundaries to better conform to

transmitter capabilities,

2
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Comments are made, in the report, concerning the drawbacks
of a strictly voluntary system at New Orleans but, at this time,
no recommendation concerning NOLA VTS becoming & mandatory system
appears warranted,

QISR i 24 niA ki

Reassign communications channels to sectors or locks to
reduce interference between VTS and lock radio transac-
tions,

Provide for longer vessel identification word in , )
computer, E ]
Provide a capability for displaying two lists simulta- :

neously in the status tabular areu of the CRT, I |
in training, stress the symbolic nature of the radar- ;

simulated display.
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1, INTRODUCTION

1.1 PURPOSE

In order to reduce the probability of vessel collisions and
groundings in crowded waterways, and to keep individual vessels
apprised of the total traffic situation, the U.S. Coast Guard is
operating scveral vossel traffic services (VIS's), To profit from
the experience gained in operating these VIS's, both to improve
present services and plan future services, the Coast Guard's
Office of Research and Dovelopment has undertaken a broad program
of analysis of VTS operations,

Human performance is basic to the operation of a VIS, The
principnl product of a VIS is & traffic advisory communicated by
a VTS watchstandor to B vessel master or pilot via VIIF radio. The
value of the advisory is dependent on the skills of the various
watchstandors in acquiring and monitoring traffic data, in inte-
grating the datn into a coherent picture of present and anticipa-
ted traffic, nnd in composing and delivering a clear, conc¢ise, and
accurate traffic advisory. Thorefore, the Coast Guard has recog-
nized that any model of VTS operations and productivity must in-
cludo the influence of watchstander performance on system perfor-
mance, The Coast Guard's Office of Research and Development has
commissioned the lHuman Factors Branch of the Department of Trans-
portation's Transportation Systems Center (TSC) to obtain and
anslyze duta on watchstander performance and to integrato the
results into models of watchstander activity and productivity.

1.2 SCoPH

For ita first year's work on this study of VTS watchstanders,
TSC has undertaken the collection and analysis of data on watch-
stander activities in routine operations in four operating VIS's:
llouston-Galveston, Puget Sound, New Orleans, and San Francisco,
This roport presonts the Initial results of the analysis of the
third VIS -- New Orleans.
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2. DESCRIPTION OF NEW ORLEANS VESSEL TRAFFIC SERVICE

2.1 PURPOSE OF VTS'S

The Ports and Waterways Safety Act of 1972 authorizes the
Coast Guard to operate VIS's in designated areas to ".,.prevent
collisions and groundings and to protect the navigable waters of
the VTS area from environmental harm resulting from collisions
and groundings."® Vessel traffic services meet this abjective by
",..advising the masters of vessels with sufficient information to
avoid the dangerous situations--before they occur . '"**

2.2 GENERAL CHARACTERISTICS OF THE NEW ORLEANS VTS

The New Orleans, LA, Vessel Traffic Service (NOLA VTS) pro-
vides a continuous service to vessel traffic on the Mississippi
River from the Gulf of Mexico to the port of Baton Rouge, some
265 miles with additional side channels,*** At the time of the
TSC observations the system was carrylng an average of 380 vessels
at any one time, only about 30% of which were underway. However,
only partinl service for the upper 84 miles of the system was
being provided at the time of this study.

"There are approximately 270,000 vessel transits annually

in the New Orleans area, about 1/3 of which are tank ships

and tank barges. About 140 million tons of petroleunm,

chemical, and petrochemical products are handled yearly.

The Coast Guard has designated 22 area terminals as facil-

ities of particular hazard..,Thus, we have numerous poten-

tially dangerous cargos transiting a confined waterway

which borders on many vulnerable facilities and is close
to & major population center '+

WTode of Federal Regulations, 33CFR161,101, 1977
*wawW OUrleans VIg WhQChu anders Manual August 1977,
wnanTess otherwise specified, the descriptive material in this

report comes from the following sources:
NOLA VTS Watchstanders Manual , August 1977,
ROLA V" E

eérating Manual, ceptember 1977
Operatin Ensiruc%!on Manual for the NOLA VTS,
October 1977.
Working documents provided by the NOLA VTS,
+Federal Register, 41, 118, p. 24605, June 17, 1976,
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The NOLA VTS recognizes nearly 200 destination points within
its area. In addition to the Mississippi River, the system covers
Jouthweat Pasa (21,8 miles), South Pass (15.5 miles), and a com-
bination of the Missisaippi Rivor Gulf Outlet, the Intracoastal
Waterway, and the Inner Harbor Canal (77.8 miles), For operational
B purposes, the VTS area has been divided into four sectors, FRigure
- 2-1 shows the VTS area with the sector boundaries., Figure 2-2
schematically portrays the various waterway segments, giving their
boundaries in terms of standard mile markers.

: A VHE-FM radio system permits the NOLA VTS to communicate

directly with vessels in its urca., There are & transceiver sites ‘
(shown in Pigure 2-1). Two radio frequencies (Channels 11 and 12) I
have boen reserved exclusively for VTS use., Channel 14 is used by ;
s\: the VIS and by various locks and bridges on the river, i

.

2.3 PUNCTIONS

The NOLA VTS is a voluntary system, based on a vesscl move-
ment reporting system (VMRS), in which participating vessels
b report by radio to the VTS at speclfied locations, giving thoir
A positions and intentions, and the VTS responds with an advisory
4 on encounters and conditions that the vessel may expect, Tho
-ﬁ% , principal functions performed within the V1§ are monitoring and
advising,

RS

2.3.1 Vesapl Reporting

A veasel participating in the NOLA VTS is expocted to main-
. taln a listening watch on the ansasigned VIS channel and to make a
§ sories of reports to the VTS via VHE-EM radio, An initlal report
’ is made at least 15 minutes before a vessel onters the system, i
providing the vessol's namo, destination, route, schedule, and ; )
{ additional descriptive data on the vessel and its cargo. Movoment ' f
: reports are made when tho vessel entors the systom und at speci: ‘
-3 i fled reporting points along the route. HKach movomont report in-
S cludes veossel name, position, time of entry or passing reporting
'E ; point, and either speed or estimated time of arrival (LITA) at the
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next reporting point, There are 32 reporting points, including
the sector boundaries. A fipal report, giving vessel name, loca-
tion, and time, is made whenever a vessel departs from or moors
within the VTS area.

Although participation is voluntary, all vessels subject to
the Bridge-to-Bridge Radiotelephone Act, (e.g., ferries, passenger

vessels, towboats, tugboats and many other vessels) are encouraged
to participate,

2.3.2 Monitoring

The information received by the VTS from vessel reports is
manually entered into a computer which integrates the data into a
model of the traffic asituation. BEvery 30 seconds, the computer
uses the latest data to update (by dead reckoning) the position
of every vessel undorway in the system, Whenever new information
on a vessel 1: ¢ntered into the computer, a revised position is
calculated automatically., The computed model of the traffic situ-
ation is presented to watchstanders at the VTC on cathode ray
tube (CRT) displays, Bach CRT display shows & map of one of the
system sectors with symbolic representations of vessels in their
latest estimated positions, The watchstander may also select
tabular lists of supplementary data for display on the CRT,

Details of the information available to the watchstander are given
in Section 2.6.2.

Bach sector watchstander continuously monitors the situation
display for his sector, calling up supplementary information by
Keyboard actions, Whenever information is received from the VMRS,
the watchstander keys the data into the computer. The sector
watchatander is responsible for anticipating the development of
potontiully hazardous situations and taking appropriate actions to

avoid Inclidents, if posasible, and to resclve incidents that do
occur,
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2.3.3 Advising

Whenever a vessel reports to the VTS, or whenever VTS person-
nel judge it desirable to contact the vessel, the sector watch-
stander provides the vessel with a traffic advisory. Basically,
the advisory tells the vesse! what encounters (meetings, passings,
crossings, etc.) to expect up to the next reporting point, Infor-
mation on aids to navigation and other factors that can affect a
transit is also provided. 1In emergencies, cautions and directions
may be issued, but under normal circumstances, a watchstander will

not make a '"recommendation," nor attempt to "control" vessel move-
ments.,

2.3.4 Additional VIS Functions

Because of ita communications facilities, the NOLA VTS will
relay messages between Coast (Guard unit: and between vessela and

on-shore company installations when it does not interfere with
tho haslc functions,

To he able to perform the VTS functions, watchstanders also
perform such support functions as training and the preparation
and dissemination of records, reports, and measages,

2.4 STAFFING AND SCHEDULING

2.4,1 General Staffing

At the time of this study the NOLA VTS had an allowance of 45§
personnel, 33 of whom were divided among four watch sections as
shown in Table 2-1., Bach section included one watch officer, one
watch supervisor, at least six sector watchstanders qualified on
all sectors, and one traince when assigned,.

2.4.2 Selection

Full Lieutenants, with seagoing experience as operations
officer on a high-or medium-endurance cutter, or as Commanding
officer of a patrol boat, are selected as watch officers, Anyone
with an average or above average proficlency rating and due for a
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TABLE 2-1. NOLA VTS OPERATIONAL COMPLEMENT

i CDR  Commanding Officer
3 LCDR Executive Officer

Section 1 Section 2 Section 3 Section 4
{ LT 1 1 1 1 ,
RDC 1 1 1 1 *
QMC 1 1 1 1 !
RD2 1 2 1 3 ‘
QM2 1 1 3 2
RD3 3 ) ) ;
QM3 1 1 l
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shore assignment may he selected for a VTS watchstander assignment,
Special consideration is given to thoss who volunteer for the
assignment, In general, VTS watchstander assignments have been
made from Radarman (RD) and Quartermaster (QM) ratings. A normal
tour of duty is three years.

2.4.3 Training

Training is primarily on-the-job (0JT), Briefings and orien-
tation trips are arranged, but there is no formal schedule of
classes, This center has employed a former pilot who, as part of
his dutles, acts as an in-training advisor, He lectures on the
commercial activities along the river, techniques of piloting,
rules of the road, and arranges some of the orientation trips.
However, he does not function as an "instructor" in the uaual
sense. Every traince must complete six periods of training, de-
signed to be accomplished in six months; however, each trainee
proceeds at his own pace, some finishing earlier, occasionally
someone failing to qualify at all, Generally, it takes up to six
months for a watchstander to become fully proficient.

The first period of the training course usually involves ini-
tial indoctrination during the normal working hours, This period
lasts for approximately one week, Trainees must become familiar
with the Organization/Regulation Manual; read the Notices and
Instructions; learn operationsa, chain of command, and the watch-
schedule; attend a lecture on VTS history, mission, and area of
responsibility; tour the facility; and understand equipment opera-
tion, Dleriods 2 through 5§ involve familiarization with each sec-
tor, IHach of these four periods consists of six watches at a
sector followed by a vessel ride on that sector, Trainees rotate
through all four sectors, Hach of these four periods lasts
approximately two weeks. Trainees are to learn all communicatioens
and computer console controls, all computer keyboard functions,
and the purposes for guarding each of the FM channels available,
Trainees are to become familiar with navigation and radio communi-
cations procedures and memorize the geography of each sector in-
cluding abbreviations and mile marks. At the end of these four

12




1

LY ]

T

periods, trainees take a written examination covering this
material. Period 6 is the final qualification, The trainee must
demonstrate proficiency as a watchatander on all four sectors to
the satisfaction of the Hxecutive Officer or the watch officer.

2.4.4 Work Schedule i

There is a regular rotation of four watch sections through
watch shifts and days off. Watch shifts are 12 hours long. The
day shift starts at 0700 and finishes at 1900 followed by the
night shift from 1900 to 0700, Watchstanders must report to the
center one-half hour prior to the beginning of their shift to _
become fomiliar with the traffic situatioen, 1

Watchstanders work the day shift for three days, then have
96 hours off, They then work the night shift for three nights,
then have 72 hours off. The atandard watch schedule is presented !
in Table 2-2, ?

Typically, during a watch shift the watchstanders operate one
sector position, with a relief break approximately every 2 hours
at the watch supervisor's discretion,

2.5 OPERATING POSITIONS

The NOLA VTS provides lts services by assigning various acti-
vities to the following operating (or duty) positions: watch
officer, watch supervisor, sector watchstander and external com-
municator, A bhasic watch section comprises one watch officer, one
vatch supervisor, and six sector watchstanders, Four sector posi-
tions are continually manned, while the other two watchstanders
are either on break or performing external communicator duty. As
a rule, a watchstander does not man @& sector position for more
than two hours without a break. One or more trainees may also be
assigned to each watch section,

2.5.1 Watch Officer

This position is always manned by a commissioned ocfficer who
serves as the direct representative of the Commanding Officer.

13
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TYPICAL WATCH SCHEDULB

TABLE 2-2,
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The watch officer is in overall charge of the watch and is respon-
sible for the conduct of the watch and the completion of its mis-
sion. He conducts general supervision of all activities and may
intervene at any position to resolve difficulties.

2,5.2 Watch Supervisor

This position is always manned by a Chief Petty Officer (CPO®).

The watch supervisor monitors the activities of the watch and pro-
vides guidance and assistance to watchstanders as needed. He may
provide relief of sector watchstanders during watch rotation,
meals and the like. Watch rotation is generally conducted at the
watch supervisor's discretion,

2.5.3 Sector Watchstander

Each sector watchstander mans a sector position. He receives
communications from all participating vessels in his sector and
issues traffic advisories as required from his communications
console. He continually monitors the traffic situation as re-
vealed to him by the VMRS, by his computer-generated situation
display and associated data lists, by messages overheard on the
bridge-to-bridge radio frequency (Channel 13) which he monitors,
and by any other available source (such as looking out the window
directly at traffic on the river). He enters information into the
computer as obtained from a vessel's initial, position and final
reports, using the keyboard on his display console. He also uses
+he keyboard to call up display lists as needed to prepare advi-
sories or to increase his knowledge of the details of sector traf-
fic. Where available, he may operate, or supervise operation of,
traffic control lights.

The sector watchstander anticipates developing traffic prob-
lems and advises masters and pilots in time for them to initiate
corrective action. In emergencies and with the approval of the
watch officer, he may issue directions such as not to enter certain

¥Enlisted pay grade, B-7, E-8, or B-9.
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areas, not to overtake certain traffic, not to exceed a certain
speod, and the like, (These same actions may be initisted under
direction of the Captain of the Port). When the situation permits
or requires it, he assists other agencies by relaying messages

via his communications equipment,

2.5,4 Bxternal Communicator

The external communicator duties include guarding the tele-
type circuit, the telephone system, and Channels 13 and 16, These
duties involve handling routine enquiries from other agencies, in-
cluding the general public, and relaying messages. At the time of
the TSC observations, the duties of external communicator were
shared by the watch officer, the watch supervisor and any watch-
standers on rest hreaks, rather than being assigned specifically
to one watchstander,

2,6 BQUIPMENT AND WORKSPACR

2.,6,1 VHE-FM Radio and Communications

The NOLA VTS has a VHE-FM communications system that allows
the center to communicate with all vessels within the VTS area of
responsibility. This system consists of 5 remote transceiver
sites and a microwave relay station., (Locatlions of the transcejver
sites are shown in Pigure 2-1.) Three frequencies have been re-
served for VTS use and are assigned as follows:

Sector 1| Channel 12 (156,600 MHz)
Sector II Channel 11 (156,550 MHz)
Sector II1 Channel 14 (156,700 MHz)
Sector IV Channel 11 (156,550 MHz2).

{(Channel 14 is shared with the locks.)

Additional frequencies that may be selected as required include
Channel 13 (bridge-to-bridge communications), Channel 16 (maritime
emergency channel) and Channel 6,

Communications Consoles, Each of the seven operating posi-
tions (5 sector watchstander positions, supervisor, and external

16
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communicator) has a communications console. All consoles have
; most features in common. These featurss inclwde controls (push-
Loy buttons or knobs) for:

ik Selection of channels to be heard on headsets
Selection of channels to be heard on console speakers

[ 4
1oy ) Seloction and operation of VTC intercom : g
: ¢ Seloction and aperation of assigned transceviors i (t
g & Oporation of tape recorders to roplay the last recorded N B
; message, %

(Migure 2-3 shows a typical sector watchstander's communica-
tions console,)

P o -

Three of the sector watchstander consoles and the supervisor's
console have controls for operating and monitoring three sets of
traffic control lights., The supervisor and the oxternal communi-
cator both have a weather monitor panel with a speaker and con-
trols for monitoring broadcasts from the local National Weuather
Service, and hoth positions have a 29-line telephone call director,
K The oxternal communicator has an automatic telephone answering
i unit which can automatlically answer incoming calls with a pre-

% ! rocorded mossage,

)

o o TR SRR

, The supervisor alone has a special console through which

- assignment of transcelver sites is made for the consoles at the
o other poaitions, Therefore, at any position, channels cun be
selected for monltoring and transmitting, but only the supervisor
can determine which transceiver site will bhe used, This console
also has a fault sensing panel tor monitoring the status of the
microwave, power and telemetyy systoms,

Other Hguipment. Thove are two teletype printers located in
the external communicationa room, one to provide hard copy of com-
puter lists selected at tho display consoles, the other for com-
munication with agencies outside the VIC, The equipment room
contains the VTS audio logging rocorder, a 28-channel tape ve-
cordor that contintuously monitors and records on 24-hour tapes all

y ‘ VHF communications within the VIS area, selectoed tolephone com-
k muinicatlons with the VI, and the time (24-hour clock),

17
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2.6.2 Display Console

Console. The NOLA VTS has a computer that accepts, into-
grates, stores, and displays vessel traffic information., \Using
a vessel's location, destination, and speed of advance (SOA), it
dead-reckons every underway vessel's position and updates this
information in the displays every 30 seconds, The VTS personnel
interact with the computer through input-output terminals (the
display consoles), one of which is shown in Figure 2-4,

There are ecight diaplay consolos in the VIC, one at oach sec-
tor watchstander position, one in the external communications
room, and two at the supervisor's position, Ono of the supor-
visor's display consoles is a slave unit, which will ropeat any
display showing on a selected sector watchstander's display but
which cannot be used to exercise any control, Othorwise all eight
display consaoles are identical,

Bach display console contains a 22-inch CRT for the prosen-
tation of alphanumeric and geographic data to the oporator. The
CRT periphery is ecncirclod by u compass rose. Oporutor controls
are locuted on the four panels that surround the CRT, These
panols are back 1it to provide illumination in a darkened onviron-
ment., Separate controls are provided for independent adjustment
of the illumination of the compass rose and the other front panel
lights.,

The operator controls include such capabilities as adjust-
ments of power, intensity, focus, scale, centering, expansion,
leador leongth, and character size. There are also inhibit
switches which can bo used to delete such groups of data as vesscels
upbound, downbound, awaiting entry, anchored, or crossing; vessel
designators; geogruphic symhology; lecader lines; vessel position
symhols; and tabular data,

Keyboard. A keyboard for data ontry and display selection is
attached to onch console (excopt the supervisor's slave unit),
The 64 back 1it keys are arranged in a matrix that includes:

20 alphabetic letters in standard typewriteor ("QWHRTY')
arrangement
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10 numerics in standard telephone keypack arrangement,

13 function keys (such as "Vessel Status", "Traffic Summary",
etc.)

7 miscellaneous keya (such as "Enter", "Print", etc,)

8 unassignad keys

Figure <-5 shows a keyboard.

Position Entry Module (PEM). The PEM is a small joystick

control that positions a cursor symbol on the CRT display. The
unit also has an "Hnter PEM" pushbutton to enter a PEM-indicated
position into the computer., The PEM unit is attached to the
keyboard (see Figure 2-5).

Displays. Alphanumeric and symbolic information is genora-
tod at selected locations on the CRT with a 30-Hz refresh rate,
As a background for this information, a vldeo'mnppinn unit gener-
ates u map by a radial sweep of 3 seconds per cycle. An indivi-
dual map may be solectod for each soctor, presenting a stylized
view of the baslc¢ geographic data, such as the waterway, land-
marks, bridges, and navigational aids, The map may be offset or
expanded using the consocle switches. The individual map formats
are shown in Appendix A,

Dynamic Digplay. The dynamic display shows the positions of
vesseln in the waterwvay, uaing a symbol for the vessel coded to
indicate mode of operation and direction of movement, A leader
Iine connects each position aymbol with a 4-character data tag.
The first three characters in the data tag constitute a vessel
designator, consisting of one numeral and two letters randomly
assigned by the computer. 'The fourth character is a letter code
for type of vessel. All elements of the dynamic display are off-
sot or expanded with the map. In addition, the size of characters
and the length and direction of leader lines can he independently
controlled, Figure 2-6 shows the bhasic¢c symbols used in the dyna-
mic diaplay,

Bvery 30 seconds, the computor dead-reckons the position of
every moving vessel in the system and updates its position on the
dynamic display, advancing the leader and data tag with the vessel
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symbol. Whenever a displayed symbol reaches a specified reporting
point, the symbol ias advanced no further and the symbol, leader,
and data tag commence flashing on and off. Flashing continues
until the operator takes some appropriate action to cause track-
ing to resume. When a symbol has been flashing for ten minutes
(the flashing period is sclectable anywhere from 2 to 10 minutes),
the words "HOLD ALERT' appear on the CRT and also flash until
action is taken,

System Tabular Area. At any location designated by the
operator, the following system tabular information is continuously

displayed: time (to nearest minute), date, sector being displayed,
and the number of seconds (1-30) since the last position update.
This area is also used for the "HOLD ALERT'" message, and a precau-
tionary area alert message (flashing '"PA ALBRT") used when certain
unacknowledged alarm conditions are present.

Status Tabular Area. For any location designated by the
operator, any one of several datn lists may be called up by appro-
priate keyboard action., These lists constitute one meana whereby
the operator communicates with the VTS aystem, Data entry is
effected by filling in blanks in the new vessel status lists via
keyboard action. Other lists simply present system status infor-
mation on request. The lists are:

New Vessel Status

Vessel Status

Critical Traffic

Vessels Anchored

Vessels Docked

Vessels Underway

Awaiting BEntry-Reentry
Operator Information
Precautionary Areas Definition
Precautionary Area Alert.

An example of each of these 1ists is given in Appendix A.
Rigure 2-7 shows a typical CRT display, including map, dynamic
data, system tabular data, and a system status list,
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Console Operation. Data entry is effected primarily by
appropriate keyhoard actions, principally through the use of one
of the following function keys and the appropriatc alphanumeric
keys:

New Vessel
Vessel Status
Track Continue
Track Correct
Track Terminate,

o O O C ©

There are additional functions mainly used by the supervisor
to set up operating positions and operating information,

The new vessel and vessel status function keys call up the
related status tabular lists, A cursor marker can be keyed to any
space on the 1ist and desired data can then be keyed in, Actua-
tion of any of the other function keys will call up & prompter
list in the status tabular area which will guide the operator in
making the necessary entries, Position information may often be
entered using the PEM. As entries are keyed, they appear on the
display for preview but enter the computer for processing only
when the "ENTHR' key is pressed.

Whenever the '"PRINT" key is pressed, the status tabular data
currently on display will be printed on the teletype in the exter-
nal communications room. A buffer memory permits entry of print
requests at a much greater rate than the printer's response,

To assure detection and correction of erroneous entries, the
computer checks each "ENTER" action against such criteria as wrong
soequence of keys, numerical values outside acceptable ranges,
missing data, and the like. When an error is detected, an error
symbol is displayed at the appropriate location, and an explana-
tion is given in the lower portion of the status tabular area
under the heading "VALUE WRONG," "VALUB MISSING", or "CONFLICT."
If no errors are detected, the message "ACCEPTED" is displayed,
and the entry is processed.
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2.6.3 Supervisor's liquipment

At the supervisor's position there is a fully operational
display console, & communications console, a supplementary com-
munciations console for asaigning transceiver sites to the sector
positions, and a slave diaplay console that can be set to repeat
everything displayed at any one of the sector position display
consoles, The position also includes a amall desk for the watch
officer,

2.6.4 Workspace Layout

The operations room at the NOLA VTC is approximately 20 by 60
feet. It can be illuminated by fluorescent ceiling lights, but is
generally kept at a low level of illumination by the use of a
dimmed overheoad spotlight at each operating position, to minimize
interference with the CRT displays, Windows overlook the main
waterway at the western side of its junction with the Inner Harbor
Navigation Canal (in Sector II). The windows are covered with
heavy drapes in the daytime; however, the Sector II watchstander
will sometimes observe traffic from the window, since this consti-
tutes the only available direct check on the accuracy of the com-
puted traffic situation. The room is air conditioned and has
sound-absorbent panels in the ceiling.

About two-thirds of the operations room is occupied by the
sector positions, each position having a display console and a
ommunications console, Figure 2«8 shows the arrangement of equip-
moent and workspace, Figure 2-9 shows a general view of the sector
positions area, and Figure 2-10 shows one of the sector positions.
At the time of the TSC observations, Positions 2, 3 and 4 were
assigned to Sectors I, II and III, respectively., Position 5 was
assigned to Sector 1V for monitoring enly, and Position 1, some-
times used for separate operation of Sector IA, was unmanned.

The remaining third of the operations room is occupied by the
supervisor's position and an entrance ramp, as shown in Figures
2-8 and 2-11,
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Adjacent to the operations room are the external communica-
tions room (with a display console, two communications consoles,
and teletypes), and the electrical equipment room (containing the
supporting computer and communications equipment).

2,7 BVENTS IN A ROUTINE TRANSIT

This study is limited to routine VTS operations, Below is
described, briefly, the sequence of events as & vessel makes a :
normal transit within or through the NOLA VTS area. In operation, "

procedures are regularly adapted to circumstancea, and many varla- |
tions on the described routine may occur, Figure 2-12 shows the :
sequence of principal events, !

2.7.1 -Im

Initial Report, At least 15 minutes before entering the sys-
tem (from outside the VTS area or from a dock or anchorage within
the area) a participating vessel reports its intentions to the V1S
sector watchstander, generally via the assigned VHF radio channel,
An initial report contains some or all of the following informa-
tion:

Name of vessel

Type of vessel

Present position of vessel

Destination and route

General nature of cargo carried

Cargo of particular hazard

ETA at point of entry, or time of departure
from point within VTS area

Maximum length (including tows)

Maximum beam (including towa)

Configuration of tows

Special handling requirements,

The watchstander mukes written notes while recelving this
information, then acknowledges the reception. le then calls up
the new vessel display and uses the keyboard to enter the data
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into computer storage., A few watchstanders can type the informa-
o tion directly into the system while receiving it.

Entry Report. When the vessol enters or gets underway within
the VTS area, it reports the following information:

Name of veasel

Position

Time of entry

Next reporting point and BTA (or speed),

The watchstander calls up the vessel status display and uses
the keyboard to enter the data., Completion of this entry starts
a tracking routine by which the computer calculates the position
of the vesael by dead reckoning every 30 seconds. Location of the
vessel is automatically updated on the dynamic display and all
appropriate listings,

Non-Participating Vessels. Participation in the vessel move-
ment reporting system is voluntary, and there are always numerous
non-participants in the system. By maintaining a continuous
listening watch on Channel 13 and through reporta from other ves-
sels, the watchstander becomes aware of non-participants. When a
non-participant is thus detected, the watchstander enters all
available information on the vessel and initiates a track., By
adding a letter "X" to the vessel designator and appropriate re-

) marks in the vessel status list, the watchstander can readily
distinguish between participating and non-participating vessels,

e e — A T I A St 1, T 8 Attt i S = < b} S+ P e

2.7.2 Transit

Routine Position Monitoving und Upduting, The watchstander
maintains a mental picture of traffic in his sector by monitoring
the dynamic display, communications on the assigned sector channel
and Channel 13, and any supplementary computer displays he may
eloct to call up., The principal decisions and actions of the
watchstander in performing this function are shown in Figure 2-13,

Position Report. At designated reporting points, the vessel
is required to report to the VTS the following information:
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Name of vessel
Position
g Time of passing reporting point
; Next reporting point and ETA (or speed).
] Bxample: "New Orleans Traffic, ROBERT L., abeam Empire Locks
gl at 1530, estimating Getty Oil, 1650, OVER."
€ The watchstander checks this information against the dynanmic
A display and supplementary listings (if needed)., If the new data .
and the displays agree, he will exccute a track continue action 5

with the appropriate function key, and the computer will continue
tracking., If there is disagreement among the data, the watch-
stander will determine the most probable true location, using all
relevant available data. He may correct the track either by
moving the vessel symbol to the new location via a track correc-
tion action, or ho may call up the vessel status display and enter
the corrected data via the alphanumeric keyhoard, In either case,
the computer will automatically make all necessary corrections in
all displays and continue tracking, These actions generally re-
quire only a few seconds to accomplish.

Traffic Advisory. As soon as the vessel's positien is checked
and (if necessary) corrected, the watchstander will call up a . k
traffic summary display for the vessel, and using that, plus any { E
other relevant data available, he will give the vessel a traffic :
advisory, This report tells the vessel the type and location of
all traffic he may expect to encounter up to the next treporting
peint., The advisory will also include special conditions on the
river, problems with alds to navigation, and any other information
the watchstander considers desirable, D[xample: "ARGO, Traffic,
my computer indicates tanker PETROL NAVIGATOR, NOBR 36, upbound
at port ship service and towboat VIKING with six barges on the
head downbound near Pilotown Dikes. An unlighted barge has bheen {
reported adrift in the vicinity of Shingle Point, OVER."

Y
The VTC does not normally exercise "control" over vessels, - §
However, the watch officer is authorized to take whatever action !
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is necessary to prevent any maritime mishap. Occasionally, the

watch officer or the watchstander may operate traffic control
lights.

Hold Function. When the computer has tracked a veasel to its
next reporting point, the vessel ia "held" in the system (no
further advance), and its aymbol on the dynamic diaplay is caused
to flash until the watchstander takes appropriate action, 1If a
vessel has been held for 10 minutes, the flashing words "HOLD
ALERT" appear on the diaplay until the watchstander causes track-
ing to resume or to be terminated.

Monitoring Non-Participating Vessels. Non-participating ves-
sels do not report to the VIS, and generally the watchstander

simply monitors their progresa without communicating with them
(no traffic advisories), Whenever the watchstander feels that he
doesn't know enough about a non-participator to justify tracking,
he will drop the track with a track terminate action., The prin-
cipal declisions and actions associated with a non-participating
vessel are shown in Figure 2-14,

Other Communications. In addition to the routines described,
the watchstander and the vessel may exchange information at any
time that cither may desire throughout the transit,

Sector Handoffs. During many transits, a vessel may paas
from one sector to another, Since each sector boundary is also a
ynporting point, the vessel will make a position report at the
voundary. The first sector watchstander will respond to the call
by advising the vessel of the next sector's assigned radio fre-
quency and requesting the vessel to contact the next sector watch-
stander. The routine reporting and advisory procedure then

follows.

When a vessel departs from the VIS area or moors within it,
the VTS is given a final report containing the following informa-
tion:
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h Name of vessel , i
y Time of departure or mooring :
j? Place of departure or mooring. i
KL [
b _ Bxample: '"New Orleans Traffic, FRANZ JOSEPH, moored Bienville I
B St. 1345, Final Report, OVER," “FRANZ JOSBPH, New Orleans Traf- !
b . fi¢, Roger, OUT," !
. The watchstander then uses the koyboard to execute a track

'ﬁ. terminate action, including entering one of the following ter-

:? ' mination modes: anchored, docked, in lock, or departed. The

s% computer then automatically dropas the track and adds the vessel !
ﬁ l to the appropriate location listing (if required), or causes the

ﬁ“ ; updated vessel status entry to be recorded on magnetic tape,

4 printed on'the teletype, and removed from the system.
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3, METHOD

3.1 SCOPE

The data collected during VTS operations at NOLA VTS included: |
frequency and duration of watchstander activities, recordings of :
radio communications with vessels, individually administered in-
terviews and stress questionnaires, photographic recordings of
center activities, and center records covering the data-collecting _
periods. i j

Watchstander activities were observed in order to determine
how often and for how long watchstanders perform their various
tasks. The sample periods included 13} hours of watchstander ;
observations distributed over the daylight hours from April 10 ' ]
through April 14, 1978. This sampling entailed 4 hours at each '
of the three fully operational sectors and one at the fourth
sector in which the watchstanders job was mainly one of passive
monitoring of vessel traffic, Nine individual watchstanders from
two watch crews were observed, covering both morning and afternoon
time periods, The exuct sampling schedule is presented in Table
3-1, Interviews and stress information were acquired over the
same 5 days.

3.2 PROCBDURES
3,2,1 Traffic Data

Information on vessol traffic in the system during periods of
data collection was obtained from VTC records and from computer
printouts. These printouts included a complete listing of vessels
anchored, docked, and awaiting entry in the sector, obtained just
before each hour of data recording; listings of vessels underway
in the sector, taken at the beginning and at the end of each re-
cording hour and at ten-minute intervals during the hour; and
salected critical traffic listings, made at the option of one of
the observers,
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E ‘ TABLE 3-1, DATA COLLECTION SCHEDULE
%
Eq } Run Ne, Date Time Sector
: 1 4/10/78 1645-1745 I
? ’ 2 4/11/78 0930-1030 11
‘ 3 4/11/78 1100-1200 II1
4 4/11/78 1345-1445 11
5 4/11/78 1530-1630 I
6 4/12/78 0915-1018§ I
7 4/12/78 1100-1200 I
8 4/12/78 13301430 I
9 4/12/178 15001600 11
10 4/13/78 0920-1020 11
11 4/13/78 1110-1210 I
12 4/13/78 1415-1515 I
13 4/13/78 1700-1800 v
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3.2.2 Watchstander Activity Data

An observer, seated behind and to one side of the watch-
stander, kept a running narrative on a cassette tape recorder of
the activities of a single watchstander at this sector station,
These activities were basically of three types: monitoring the
traffic situation, including rudio and display; Interacting with
the computer; and communicating with vessels participating in the
system,

Within each of these throe categories, the frequency of
specific activities was noted and, durations of the longer lasting
activitles were recorded.

\

While one observer was chtaining activity data on the watch-
stander another was monitoring a second computer display, identi-
cal to that of the watchstander, Whenever the watchstander made
a data change in one of his displays, the second observer attemp-
ted to obtain a printout of the change, Occasionally, however,
the watchstander changed displays too quickly for the copy to be
made,

Activities of the watch officer and the watch supervisor were
observed for an hour each in order to obtain an understanding of
the tasks associated with those positions,

3.2.3 Interviews

Ten individual interviews were conducted by one interviewer,
Each interviow generally followed the same format and covered the
same topics but was open-ended. The interviewer and interviewee
were seated comfortably either in the lounge area or in the public
observation room, The interviewer was assured that he was not
being evaluated in any way and that he would remain anonymous,
All interviewees were asked to be completely candid, as their com-
ments would be used as additional information in the evaluation
and future improvement of the VTS aystem, The interviews proceeded
as a conversation, with the interviewer observing the planned
format but freely following up leads and probing interesting
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toplcs at his discretion. Each interview lasted approximately
one hour,

3.2.4 BStress Questionnaires

A questionnalre designed to elicit information on subjective
stress was administered to 11 watchstanders, The questionnalre
contained 30 items (20 on body sensations, 10 on mood) that could
be simply checked off by the subjoect. (A copy of the question-
naire appears in Appendix C,) Watchstanders recruited for the
critical incident interviews described in the next section were
asked to participate in this survey of stress levels. At the
beginning of the interview, the experimenter explained the pur-
poses of both the survey and the critical incident interviews. He
further explained that although their purposes were related,
watchstanders could participate in one and not the other, 1If the
watchstander agrood to participate in the atress survey, the
experimenter handed him the written instructions to read immedi-
ately, and answered any questions, The experimenter gave him a
packet of 16 coples of the questionnaire and asked that the watch-
stander complete them four times dally for four days and mail them
back to the experimenter in the envelop provided, To coordinate
the results of the questionnaire with the work schedule, watch-
standers were instructed to begin the survey on the first day of
their next three consecutive days on duty., They were to complote
the last four questionnaires on the {irst day following their
broak.

3.2,5 (Criticul Incident Interviews

A structured interview designed to gain information identify-
ing sources of stress waa conducted with 13 watchatanders, This
intorview dealt with three main topics: possible changes in
equipment, layout, and procedures which could identify, roduce or
climinate stress; individual stress responses; and speclfic inci-
dents which were stresaful., (A copy of the interview form appears
in Appendix C,) Watchstanders were temporarily relieved from
duty to participate in hoth this interviow and the survey
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described in the previous section, Tor those watchstanders who
agreed to participate in the critical incident interview, the

interviewer asked each question from the interview form and re-
corded the watchatanders response on the form, This interview

generally lasted about 20 minutes,
j
|
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4, RESULTS

4.1 TRAFFIC

The traffic loads for NOLA VIS over the 5 days of this study,
taken from the watch officer's log, are presented in Table 4-1,
The time of peak traffic load was not correlated with any particu-
lar time of day but varied throughout the week from late morning
(1100 hours) on April 10, to late evening (2200 hours) on April 13,
These peak loads varied from 83 to 117 veasels active in the sys-
tem at a given time, Actual participation in the VIS system was
impossible to measure precisely since NOLA VTS has no direct sur-
veillance of the river other than by physically looking out the
window to see what ships are outside the VTC. But, of the known
vessels in the systom at these peak times, an average of 69
percent of them actively participated for at least part of their
transit, Records of traffic load at the end of each watch (i.e.,
0700 and 1900 hours) were also maintained by the watch supervisors,
Mean traffic load was 74 (75 percent participation) and 85 (76
percent participation) vessels at 0700 and 1900 hours, respec-
tively,

Table 4-2 summarizes the traffic data by sector for the 13
hours of observation., The fully operational sectors (Sectors I,
11, and III) had approximately the same traffic load (around 27
vessels) while Sector LV had only 10 known vessels in the
system, The resultant mean traffic load for the entire system was
97 vessels with 77 percent participation,

In the above analyses, non-participating vessels comprise
only those vessels known to be in the system, either from monitor-
ing Channel 13 or from information received from participating
vesaels,

4.2 SBCTOR WATCHSTANDER ACTIVITY

Basically, the activities of the watchstanders were identical
but there were a few operations which varied according to the
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TABLE 4-2, TRAFFIC SUMMARY FOR
OBSERVATION HOURS BY SECTOR

4 TOTAL
L NO. OF PARTICIPATION
E , ECTOR | RUN VRSSELS (IN PERCENT)

: 1 7 26 96
A 8 23 91
b 11 25 p2
4 12 29 12
k- MEAN 26 87

31 65
25 64
25 92
_10 22 72 |
26 64 ]
32 63 i
27 70 4

0O O

)
'{ MEAN

U Gt B s | s

. 33 67

b 23 65

1 MEAN 29 66 ’
; 4 13 16 94 @
1 !
A Mean Traffic ;
9 for entire system 97 7

E: over 1 hour,
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particular sector. Watchstanders at each sector maintained a
guard on both the single site for their assigned channel and on
Channels 13 and 16, BSector I watchatanders had the added respon-
gsibility to monitor and transmit over a second assigned site,

This entailed switching back and forth on Channel 12 from the site
covering the Head of Passes to the site covering the upper portion

’ of Sector I including the Innor Harbor Navigationnl Canal., (See
§ pt“n 2‘1)0
; Sector 11 watchstanders were the only ones with any form of |

When they wantod to know what the
they simply went to the
IV, though not of ficially

E direct traffic survelliance,
traffic situation was 1ike near the VTC
window and looked at the river, Soctor

operational, provided limitod service to traffic traveling between
Since thore was little emphasis put ;

ST

New Orleans and Raton Rouge.

&

E on the opoeration of this sector, not many vessels used the Sector

i IV service and it wan usually manned by a trainee. Therefore, §
In all

Sector IV was not included in the following analyses.
othor respects the operation of the differont sectors wus :
!

osrentially identical, \

e R B S
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% 4.2,1 Communications

§ (omplote evaluation of watchstunder activities, as they re-

b late to communicatlions, was difficult since & large proportion of
? the information on n vessel's status was obtained from monitoring
;o Channel 13; oven though virtually all of the communication inter-
¢ actions were carried out over the assigned VTS channel for u given
g : goctor.,  Tho majority of the following analysos are restrictod to
Lo transactions and communication activity on the VIS-assxignoed

f ! channels and are summarized in Table 4-3,

; The mean number of communications for the four hours of datan
! at cach of Sectors 1, 11, and 111 were 12,5, 14,3, and 15,3, re-
;- spectivoly, Summing thoso mouns the total mean communication time
2 ' for the fully operational portion of NOLA VTS was 42 communicu-

] tiona por hour. The smount of time dedicated to these communica-
; tlons wax botween 1l and 15 minutos in each of the three scctors,
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The only major difference between the sectors, in terms of total
communication traffic, 1s in the amount of extraneous, non-VTS
related transmissions, Sector ! had an average of 1.1 minutes
per hour; Sector II, about 4.7 minutes per hour; and Sector III,
slightly more than 19 minutes per hour,

Traffic in Sector I is made up mostly of vessels going to
and from the Gulf of Mexico and the Inland Waterway and required
little radio interaction with the VTS or with other vessels. In
Sector II, there was more local traffic, hence mare communication
on the radio. The major increase in radio tranamission in Sector
III, however, comes from the vessels communicating with the locks
over tho same channel assigned to VTS for that sector.

When channel utilization (time spent in communication divided
by total time available for communication) is evaluated from the
standpoint of total channel usage very different results, relative
to strict VTS communication, are shown, Channel utilization func-
tinns for VTS-related communications are .17, .16, and .19 for
Sectors I, II, and [II, respectively, When the total amount of
radlo transactions over the asaigned VTS channel are considered
(including extraneous communications) the channel utilization
values increase to ,19, ,23, and .51 for the three sectors. The
increase from .17 to .19 in Sector I and .16 to .23 in Sector II
reflects pilots and masters communicating among themselves, but the
major portion of the increase from .19 to .51 in Sector III can
be explained by communications between the locks and the pilots
and masaters,

Another measure of communication problems is the number of
calls made by veasels and by the VIS which received no response,
In Sector I, 20 percent of the calls made by 4 vessels were not
responded to by VTS either because the watchstander was already
engaged in conversation with another vessel or else contact could
not be established due to noise in the syatem or a weak receiver
on board the veasels, The non-response calls to VIS in Sectors Il
and III were 3 and 15 percent, respectively,
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Non-response from the vessels, however was much greater; 56
percent for Sector I, 69 percent for Sector II, and 72 percent for
Sector 111, The reasons for this high non-response rate are not
clear, but it probably reflects one or more of the following
explanations:

:
g
3
%

a) weak transceviers on board the vesasel,

b) extraneous conversation on the VTS channel overriding the
attempted communication (especially in Sectors II and
111),

i c) 1inattention to the radios by masters and pilots, §

d) personal decision not to answer a call,

Whatever the reasons, this tendency not to respond to VTS
calls only adds to the frustration of the watchstander and to
those masters and pilots who are cooperating.

4,2,2 Computer Activities

{ Since the computer and its associated display systems are the l
core of the information processing aspect of NOLA VTS it is
obvious that much of a watchstander's nctivities should involve
interactions with the computer., A summary of these activities
is presented in Table 4-4,

In Sector I, watchstanders called up an average of 45 dis- ‘
plays per hour, mostly vessel status displays. Sector IIl was !
next, with 60 per hour., Sector II watchatanders called up the i
greatest number of displays, 70 per hour. Since the number of
displays called up per sector does not scem to vary with traf- ‘ .
fic load it is felt that these differences are related more to i
individual watchstander differences than to any real functional C
differences. b

o n s o

P

The lower portion of Table 4-4 (time at displays) indicates ' y
that watchstanders spend from 40 tb 850 percent of their time in- : i
teracting with the computer and its display. By combining these ‘
duration data with the frequency data it can be seen that watch-
standers spend an average of 27 seconds on each display called up.
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Most of this time was related to operations on the vessel status
display,

When a watchstander initiated the vessel status display there
were seven major operations or changes which could be made. The i
frequencies ol these classitied operations are presented in Table
. 4-5. Most of the operations on the vessel status display followed
A either a communication with the vessel or occurred after hearing
| pertinent information over Channel 13 and included changes to the
vessel's location (28 percent of all changes) and SOA (22 percent).
These changes usually were followed by alterations in the comments
written in the "special handling" and "remarks" sections of the
display (23 percent).

4,2.3 Other Activities

As mentioned earlior, the only form of direct traffic sur-
veillance occurred when the watchstander for Sector II walked over
to and looked out the window at the river. e did this an average .
of four times per hour with an mean duration of slightly more than
30 seconds per trip.

SRR VR e L T e

Other recorded activities, presented in Table 4-6, include
the {requency and duration of activitios involving a) malntaining
a written list of current vessels in the sector, h) communicating
: with other VTS personnel in job-related discussions, and c¢) non-
E Job-related conversations with other personnel.

e LDt * W i the W e et
e e S e

lL.ooking across sectors, the average time spent writing on the

vessel lists was a little more than 3 minutes per hour (191,25
seconds) and the time engaged in job-related conversation averaged .
4-3/4 minutes per hour. In each of these categories watchstanders
in Sector IT were the most involved and Sector I watchstanders,

: the least. The overall total time spent in non-job-related con- :
i versation, averaged only 25 seconds per hour with no meaningful

' differences between sectors,
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4,2.,4 Total Time Allocation

The prescribed tasks of watchstandars can be classified into
three major categories; communications, tracking, and monitoring.
This grouping subsumes virtually all of the activities performed
during a watch by sach sector watchstander with two minor cate-
gories, job-related conversation and non-job-related activities,
accounting for the remainder, Table 4-7 contains the time allo-
cation data for each run, a summary for each sector, and a grand
mean for the system as a whole, A graphic representation of the
sector means is presented in Figure 4-1.

Communications, occupying 22 percent of watchstander time,
include all the time that a watchstander's prime concern was conm-
munication with pilots and masters even though he may have heen
involved in other activities simultaneously,

Tracking/computer time, 34 percent of the total available
time, included those times when n watchstander was initiating a
display, reading, editing, and entering data except when these
sctivities occurred during a communication, This overlap of
communications, and tracking, occurring about 9 percent of the
time, was time attributed to communications,

For 30 percent of the time, watchstanders wore huuy'monitoring
the traffic situation in two ways: either by inspecting the dead-
reckoning display or listening for calla on their assigned VTS
c¢hannel and for relevant information over Channel 13, Genorally,
watchstander monitoring was an extremely active and intense pro-
cess. Each watchstander, especially in Sectors I and III, had to
maintain high vigilance on Channel 13 in order to discern infor-
mation about a vessel in their sector, Even though monitoring
time was greater in Sector I then in Sectors II and III, this
reflects leas activity in other joh-reclated work rather than more
intense monitoring,

Job-related conversations with other VTS personnel as
described earlier, accounted for seven percent of all watchstanders
activity, The remainder, seven percent, was time the watchstanders
were involved in non-job-related activities,
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4,3 ACTIVITIES OF OTHER PERSONNEL !

In mddition to the watchstanders at the three fully opera-
tional sector stations, and the partially operational Sector IV,
there are nominally three other stations in a full watch team; !
the watch officer, watch supervisor, and external communicator.
At the time of this study, however, the external communication
position was not being manned, but his duties were performed by
various members of the rest of the team,
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4.3.1 Watch Officer

E The watch officer was observed for a total of about an hour,
distributed over several periods, Basically his duties can be
divided into three job-related categories: administration,
monitoring, and supervision,
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The time spent in administrative duties (15 percent) involved i .
! writing in his logs, answering and making calls on the telephone,
! and interacting with the front office at the VTC., Monitoring (20
t percent of the time) involved inspecting the traffic situation by
5 calling up the dynamic displays for a given sector, listening to
Channel 13, 16, and various VTS channels and reading information :
j received from the teletype or other printed sources, Almost 20 ! \
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kK ) . percent of his time was devoted to assisting sector watchstanders
b in their jobs, (The amount of time varied, depending on the
: availability of the watch supervisor to perform these tasks), . .

This involved activities such as answering questions, giving in-
structions, and, under certain ¢ircumstances, taking over communi-
cations,

4,3,2 Watch Sugervisor

Basically, the watch supervisor's job is similar to the watch
officer's except he apends more time assisting the sector watch-
standers with problems and much less time on administrative duties, K
\ A major difference between the watch supervisor and the officer is
ﬁ that the supervisor often spells the waichstanders when they are
) due for a rest break,
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4.4 INTERVIEWS

The greatest awareness of how a system operates resides in
those who operate it, To tap this source of vital information, 10
watchstanders were given in depth interviews covering all aspects
of VTS work. Their principal judgments and opinions are summa-
rized below., Detalls of their responses are given in Appendix B,

4.4,1 General Services

There was o consensus that a vessel traffic advisory service
is needed in the NOLA VTS area (B3)*, However, all but one inter-
viewee rated the present service as only falr to poor (B4, B27),
The principal problems cited as affecting quality of service were
inaccuracy of data and poor communications (B4)., On the other
hand, mention was made of special services (principally relaying
messages) by the VTS that were of value and were well received by
users (B26).

4,4,2 Inaccuracy of Data

Inaccuracy of data wes attributed to lack of participation
by area traffic and lack of surveillance equipment (B4, B5, B4,
B25). Interviewees generally estimated that less than half of
the vessel traffic in the VTS area was participating in the
voluntary VMRS (BS, B22, B25, B28). Without aid from surveillance
equipment, the watchstander could obtain information on non-
participants only from secondary sources, mainly transactions
overheard on Channel 13, This lack of information resulted in
poor advisories and further reluctance on the part of pllots and
masters to participate in the service, Other reasons given for
inaccurate data included erroneous position reports (B25) and
omissions by the watchstander (B27), sometimes caused by such dis-
tractions ss maintenance or failure of equipment and pressure by
the supervisnr (B24), Additional reasons given for fallure of
some vessels to participate in the service included apathy,

WX letter reference indicates an apiondix to the report. Thus,
B3 refers to Paragraph 3 in Appendix B,
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varying needs for informatien, interruption of other bridge
duties, and an unfavorahle opinion of the watchstander based on
his communlcations performance (B5, BR22, B27),

In the interviews (B28) and in other conversations, mandutory
participation was suggested as a means of assuring more complete
participation. This idea raises a potential problem in addition
to the political implications and the reluctance of some personnel
to use the VTS as a police operation. Interviewers estimated
average trafflc loads in each sector, degree of participation, and
the maximum traffic load that they could handle comfortably (B22,
B23). Combined, these ostimates suggest that if all vessels were
to participate today, the average watchstander would bhe regularly
overloaded on Sectors Il and III, and some would be on Sector I,

4,4,3 Communicution Problems

Meat interviewoes complained about some aspect of communica-
tions (B4, B24, B25), They noted that some transmitters are not
powerful enough to cover their assigned sectors, although this
situation could be improved by relocation of sector bounduries
(B25), The VTS shares Channel 14 with the Army Corps of Bngineers
(COL), operators of the locks and bridges in the urea. This flact,
coupled with tho close proximity of tho VIS transceiver with those
of the COE and the presence of powerful transmittors on the ves-
gols, rosultys in masking VIS communlcations (B25). Some poople
misuse the communications, oven to the point of heckling the
vrtchsatander (B24),  Within the VIO, watchstundors aro distracted
by tho sounds from speakers at adjacent positions (B1v, B20).
Since a transmiteing site can be used from only one console at a
timo, the watch supervisor in order to intervone In any communi-
cations, must move to tho appropriate soctor position and plug
his headset into that communicuations console. Uno intorviewoo
rocommended adding the ability to communicate with vossols to the
watch cupervisor's statlon (B25),
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4.4,4 Computer Assistance

All interviewees rated the computer as easy to use for both
input and retrieval of data (B17). Training and experience in
typing aro considered helpful but not necessary for keyboard
operation, The principal display lists are valued highly and used
often, except for operator information, precautionary area list,
and precautionary area alert (the latter two applying to only one
soctor) (Bl18), Since most of the intervieweea like to maintain a
handwritten 1ist of vesscls underway, some wore asked why the
vessels underway list was not sufficient. Thelr reply was that
too much keying is roquired to call up vessels underway (B17,

B19)., Other reconmendations for improving computer value were to

allow more characters for entering vessel name and to provide the
capability to call up two data Lists simultanoously.

General arrungoment of equipment was satisfactory to most
interviowees, Tho only suggestions for improvement wero to give
the watch supervisor o more contral location and to attompt to
shileld oach position from noiso at adjuacont positions (B19),

4.4.5 Work Schedule

Opiniony gplit on the work schodule; five interviewees liked
it and flve wore noutral or disliked it (Bl4). "Tho principal
reason for liking the schedule was for the amount of liberty it
provided, Disadvantages of the schodule Included long hours,
boredom, cycling betweon day and night watches, and belng tired
when off duty., Scoven intervieowees admitted to foeling tired in
the latter part of the watch, and six said it atfoctod their
efficiency (B15).

meee Thore was relativoly little response to questions probing

the possibllity-of a soctor watchstunder's opportunities to help
an adjacent operator with @ treavy workload. Although some ways
of helping wore noted, it was evident that the watch supervisor
(or 4 watchstander on a broak) ls more likely to provide the
asslstance (B21),
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4,4,6 Personnel Considerations

The watchstanders interviewed at NOLA VTS had little to say
about training and selection. Tralning was considered adequate
and easy except for the amount of memorization required for local
knowledge (BS, B10, Bl2),

The principal suggestion for selection of personnel for VTS
assignments was to select people who lndicate a desire for the
duty (B13). This idea was consistent with the fact that 6 of the
10 interviewees did not like their assignment (B2)., Reasons for
disliking the work included the feelings of inadequacy in issuing
advisories with little confidence in their accuracy (4.4.2) as
well as lack of recognition, pressure from outside, monotony
without challenge or responsibility, and disruption of home 1life.
Six of the ten felt that VIS is not a good career assignment,
since there is little opportunity to advance in your chosen
rate..."you are not doing what you were trained for" (B7). Two
people suggested making VIS a rate. Nevertheless, 7 of the 10
interviewees indicated that they would not mind having an assign-
ment at another VTS, Only four would welcome a second tour at
NOLA VTS (B8), and three of them said they would like it only if
improvements were made. Much of the undesirability of VTS duty,
then, appears to be related to conditions at the NOLA VTS rather
than to VTS duty in general,

4.5 STRESS QUESTIONNAIRES AND CRITICAL INCIDENTS INTERVIEWS

A stress questionnaire, in which respondents indicated how
they felt with regard to body (somatic) feelings and mood, was
administered twice to watchstanders at NOLA VIS. The first
administratlon was made to 12 watchstanders in October 1977, and
the second to 11 watchstanders in April 1978. The New Orleans
VTS was not operational when the questionnaire was first given;
watchstanders monitored and tracked vessel traffic for practice
but did not interact with mariners over the radio. The second
presentation of the questionnaire occurred during the week of
data collection when watclhstanders were serving a 12-hour shift
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in the fully operational VIS, This socound group of watchstanders
ulso participated in a eritical incident interview designed to
identify the sources of strews,

Five watchstunders from the pre-operational and seven from
the operational period completod and returned their packets of 16
questionnaires indicating variations in stross four times a shift
for threc consecutive worvking days and the first day off, The
principal results from both administrations are summarized below,
A detalled description of the questionnuire, its administration,
and results is given in Appendix .

For the pre-oporational poriod only two itoms, "“Aching,
burning oyes" and “"Fidpety”, showed appreciable levels of stress,
These results did not corrolate well with those obtained from
plitheor an TAA study of operational air traffic¢ controllers or
from Houston-Gulveston VIS watchatanders,

Mast lmportantly, these pro-operational Now Orloans stross
rosults wore considorably less in magnitude thun those f{or Houston-
Galveston, un operational VIS similar to New Orleans.

For the operationnl period, 8 of the 19 somatic Ltems und all
of the 11 mood items reflectod approcliublo stress levels, Hspeci-
ally high stress lovels woro obtuinod for the somatic items,

"Loss of Tempor", “"Headache", und "Aching, burning eyes", and for
the mood ltems, "Tived" and "Drowsy", These results corrvelated
woll with those from bosh the FAA and Houston Galveston studles,
Most importantly, these oporational NOLA VIS rcesults Indicatod
considerably higher stress than did those for Houston-Gnlveston
VIS, Comparison of pre-opervational with operational New Orleans
VIS results revoalod highor operntional stroess Jevels and a Jdif-
foront pattern of stress response,

Criticul Incldent Interviows were administered to 15 respon-
dents during the opeorational periad at NOLA VIS, Tho most often
reported sources of stress concorned diftficulty with radio conm-
municatlons, lach of survelllance oquipment, and feelings of
inadequacy to perform the job.
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5. DISCUSSION AND RECOMMENDATIONS

Rl S Ol A

5.1 LACK OF CONFIDENCE IN ADVISORIES
5.1.1 Effects of Nonparticipatlion

During the periods of observation, an avorage of 25 percent
3 of the traffic stored and tracked in the computer was designated
; as nonparticipating (4.1). This was traffic detocted by the
watchstanders (genorally by monitoring Channel 13) in spite of
failure of the vessels to participate in the VMRS, There is no
measure of how much additional traffic stays undetected; however,
| it was the consensus of personnel who were interviewed that less
i than half of the traffic in the VIS area participates in the VMRS
(4.4.2),

Watchstanders are acutely aware of thelir lack of precise
knowledge of tho true traffic situation, a condition that is part
of o vicious circle of consequonces., This chain of offects is
z f1lustrated in Figure 5-1 and can be summarized us follows:
fnilure of many vessels to partlcipate in the VMRS results in
advisories from the VIS that are based on inadequate knowledge of
traffic and that are ofton incomplete. Awareness of the inadequa-
cles in the traffic advisories undermines the masters' und pilots'
confidonco In tho VIS and increases thelr reluctance to participate
in the VMRS,
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Two secondary offects aggravate the circle further: (1) Some
nasters and pllots, disillusioned with the value of the VMRS,
) hecome carcless in glving position reports, thus adding ervors to
‘ the VIS data base and the resultant advisories, (2) Some watch-
' stunders betray thoir lavk of confidence in their advisories by
ﬁ ! volce and manner of speaking, which is detected by the pilots and
; masteors, Incroasing turther their reluctance to participate.

) , Two solutions to thls problem, two ways of breaking the

* vicioun virele, have heen proposed: (1) Increase the accuracy of
the data base and advisories by providing survelllance aldy that

will give watchstanders information on actunl traffic conditions.
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(2) Increase the completeness of information on vessel traftic by
making participation in the VMRS mandatory,

5.1.2 Surveillanco Aids

Other VIS's are making effective use of radar and closed cir-
cuit television (CCTV) as surveillance aids, and participation in
voluntary VMRS's in these areas is indeed far better than in the
NOLA VTS arou,

Modern radar equipment gives a high resolution all-weathor,
ingtantancous, and continuous pleture of actual traffic in its
area of survoillance. Although no existing VIS has automatic
identification capablility, the potentiul for error is low, The
VMRS generally provides enough information for the watchstander
to identify returns, Although tho winding Mississippl, with
structures lining its banks, 18 not ideal for area radar coverage,
it should be possible to locato somo survelllance sites with good
coverage of extensive porvtions of the channel,

Use of CCTV has the advantage of providing detail most llke
what the human obscrver would ses on the spot. Type, and some-
times oven the name of the vossel cun be seen on the VIC monitors,
alding greatly in ifdentificution, Low lightlevel CCTV provides
cons lderable information during hours of darkness. On the othor
hand, fog, haze and preciplitation can obscure TV asx 1t does human
vision, Although TV rango is limited, careful site selection can
provide up-and-down-channel views of many portions of the rviver,

liven though radar and TV both have limitations uy sonsors
and can not provide complete coveruge of the VIS area, tho checks
on tho VMRS information that oven & few installationy could pro-
vide would slgniflcantly increase the accuracy of the VIS data
base, the accurncy ot the VIS advisories, the confidence of usors
in the advisories, and their participation In the VMRS, This has
proven to bo the case with rogard to radar in Houston, Seattlo,
and San PFrancisco, and with roegarvd to 'I'V in Houston,

.
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5.1.3 Mandatory Participation

Imposing mandatory participation in the VMRS in a VTS area
{s a politically complex problem, involving extensive interac-
tions among shippers, vessel owners, pilots associations, and the
1,8, Coast Guard, These factors can not be evaluated in this
study, However, the following observation is relevant in VI$
areas whore surveillance alds have been installed: voluntary
participation in the VMRS has increased and is far better than in
the NOLA VTS, Apparently, when uan accurate traffic advisory
system can be operated with confidence, users learn to value the
service and want to provide the cooperation required to maintain
the servico.

8.2 COMPUTHR

This study uncovered no serious problems with the computor,
Input and retrieval of data are easy to perform and to learn. In
general, the display capuabilities are adequate for the watch-
standers' needs. Only two deflcliencleos were noted: (1) an inade-
quate number of characters ullowed for vessel identification, and
(2) tabular listy limited to one list at a time,

The computer ullows for only 10 characters for vessel ldentl-
fication In the vessel status file; thus longer names must be
abbreviated, If an operator wishes to retrieve informution on a
vessol through the name, the nume entered for retrieval must bhe
oxactly the samo as the one In storage, This sometimes prevonts
vetrleval by name, Addition of capacity for o few more characters
in the vessol ldentification would solve thls problom.

Tabular lists of information can be displayed only one at u
time, Often informution from two lists is needed. This forces
the watchstander to delete one list in order to call up the other,
and to go through another callup routine to got the first list
aguin, For example, n watchstander calls up the trafflc summary
list while giving a veossel a traffic advisory, Should the pilot
or master’rocolving the Information ask a questlon about one of
the vessels he will encounter, the watchstander must evase trafflc
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summary in order to call up the vessel status list for the vessel
in question, then recall the traffic summary in order to continue
wlith the advisory, The capability to call up two tabular lists

at the same time would appear to be well worth the effort required
to attain it.

A word of caution with regard to synthetic displays is appro-
priate here. The NOLA dynamic displav is a symbolic representa-
tion of the generul direction and deyrec of progress of vessels
in the system. 1t shows only those things that someone in the VTS
has manually ontered, and it never shows lateral location and
orientation of vessels, lor example, two vessels actually about
to collide head-on would be reprosented on the display as passing
with u wide separation. Often vessels are actuully on tho opposite
side of the channel from that shown on the display. Although
watchstanders avo intellectually aware of these discrepancioes
between thelr display and the reoal world, aull they can see is tho
display, and there is o reul risk that, whon traffic iz dense,
they may make decisions based on the belief that the roal world
Is like the Jdisplay, Thls risk should be thoroughly explained and
discussed during watchstander training, sand qualitiod watchstanders
should be reminded of it regularly by thelr supervisors,

If and when radar sensors uare added to the system, it will bo
fmportant to treprogram the dynamic display to place all symbols
in the channel where the radar shows them to be rather than to
retuln the upbound/downbound positlion conventions of the synthotic

display.
5.3 COMMUNICATILIONS

Interviews and observations both uncoverod somp communicn-
tions problems,

Because some soctors extend into areas of poor reception for
thelr assignod transceiver, thero is a noed to re-examine and
relocuate some sector boundaries,

The shaving of Channel 14 with the locks und bridges poses
problems for Sector TII, by the masking out and interruption of
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VTS communications., This problem could be solved by assigning
another channel to the COE for the locks or assigning Channel 14
to a more remote sector,

Within the V1S, watchstanders complain of radio noise from
adjacent positions, Some kind of sound shielding is advisable
between positions,

et e P T 4T 2

5.4 PERSONNEL FACTORS

Although the TSC observations did not discluse any serious
personnel problems, two matters warrant some attentlon: (1)
selection criteria and (2) the watch schedule.

The Commanding Officer of NOLA VTS had encountered problems
in tne past with personnel who could not qualify as watchstanders
for reasons that could have been identified in a preliminary
screening., Believing that tho time and effort lost due to such a
misassignment warranted some corrective action, he explored with
the district medical officer the possibility of defining a set of o
physical fitness criteria for VTS duty that could be checked in a ; E
preliminary physical examination, The TSC investigators met with ‘ ;
4 the CO and the district medical officer and added their sugges-
- tions., The CO has since forwarded a recommendation for selecti 1
' criteria to the Office of Marine Environment and Systems (G-WLE).

I L Nt S NP P S LS

Although the present 12-hour watch schedule at NOLA VTS i
popular because of the distribution of liberty time, most watch-
standers admit that they become tired during the latter part of
the watch and that thelr efficiency is affected (4.4,5)., At this
time, nothing definitive can be sald about the efficacy of a 12-
hour work shift. In situations where vigilance is very important,
12-hour shifts tend to be too long for efficlent performance. It
is proposed tnat work shifts at the VTS's he more closely examined
before any specific recommendation is made,
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5,5 STRESS QUUSTIONNAIRES

Most of the increased stress levels from the pre-operational to
the oporational period at NOLA VTS are probably due to the
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responsibility of being fully operational in a new system which
lacks proper positlve surveillance and does not have full coopera-
tion from its users,

The recommendations offered to help alleviate this problem
are the same as for general improvement of the system: get posi- ;
tive surveillance (radar and/or CCTV) and obtain better user '
participation. This latter recommendation can be achieved in i
several ways: {

1) Positive surveillance itself should increase user parti- j
cipation, 1

2) More concerted public relations effort with users.

3) Keep working on improving watchstanders' performance, thus
instilling more confidence in the users.

4) Mako purticipation mandatory,

Each of these suggestions has its own speclal problems, but
it iy ovident that for improved user participation and a resultant
improvement in petrsonnel morale the system must work more smoothly !
and more accurately. The viclous c¢ircle must be broken sonewhere.

5.6 RECOMMENDATIONS

Analysis of the data collected on watchstander activities and
the responses to the interviews and stress questionnaire has re-
vealed several arcas that appear umonable to lmprovements. [t 1s
recommended that consideration be glvon to these changes and that
thelr feasibility be piven study.,

a, Give highest priority to the acquisition of surveillance
alds,  (5.1.2)

b, Redesignate scctor boundaries to conform better to
transmitter recoptivity., (5.3)

¢. Reoassign communications channels to sectors or locks
to reduce interference hetween VIS and lock radio
transdactions.,  (5.3)

d. Provide for a longer vessel identification word LIn
the computer, (5.2)

11

LR ey Lkt




e e

e oo

TR R

e

Provide a capability for displaying two simultaneous
1ists in the status tabular area of the CRT. (5.2
Continue c¥ffort to anfline personnel selection
criteria, (5.4)

In training, stress the fact that the symbolic repre-
sentation of vesdels on the dynamic display is merely
a representation of their general direction and degree
of progress and never of their actual position and
orientation in the waterway. (5.2)

Sound-shield individual sector positions. (5.3)
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APPENDIX A

EXAMPLES OF COMPUTER DISPLAYS
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FIGURE A-1.  SECTOR T MAP PROJECTION
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FIGURLE A-2. SECTOR 11 MAP PROJUECTION
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SECTOR II1 MAP PROJECTION

FIGURE A-3.
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FIGURE A-4. SLECTOR 1V MAP PROJLECTION
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FIGURE A-S.

DESIG

CKETA
SPEED
CR*PT
LoC
MODE
ROUTE
DIR
DESTIN
TYPE
SPCIAL
K2 *CAR
LENGTH
DRAFT
PT*ENT
SPHDLG

REMRKS

NEW VESSEL PUNCTION PROMPTER

NEW VESSEL
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DESIG
NAME
CK*ETA
SPEED
CR<PT
LOC
MODE
ROUTE
DIR
DESTIN
TYPE
SPCIAL
HZ*CAR
LENGTH
DRAFT
- PTENT
SPHDLG

REMRKS

FIGURE A-6. VESSEL STATUS INFORMATION

VESSEL STATUS

2K

ACINDERELLA
1315R
146C

. 0880A

0923A

UN

.UMR DAl DSW
D
CLAIRFREE
B

N

PET

800

20
INHARCANAL
RADIO OUT

8 BARGES

78




e g

o R R T TR

T

BT R

s

S T et

m e R

et o e e e e

FIGURE A-7,

CRITICAL TRAFFIC

DES NAME

1AB SUBARUJIMA
1AC MARY LoOU
1AD CORINTHOSL
1AF CHRISTINA
1AE MUD HEN II
2AG GOOD LUCK
2A1 MARINER I
2AH ELIZABETH
2AJ CINDERELLA
1CK TARAWA

1CL ANNABELLE

TURN PAGE

EXAMPLE OF A CRITICAL TRAFFIC SUMMARY L1ST

Loc EN TIME

1138A

12004 A 2250

12204 A 2310

12304 o 2320

12404 N 2345

12504 2 0013

12600 o 0048

12704 A 0100

12804 2 0130

1290A o 0150

13000 o 0200

M = Meating

Z = Crossing or
Zaro Speed

0 = Dvertake

A = Anchored or

Awaiting Reentry
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VESSELS ANUHORED
DES NAME

1AB CORINTHOSI
2CD MARY LOU
SEF CHRISTINA
4GH GOOD LUCK
11J MUD HEN IX
2KL MARINER 1
3MN ELIZABETH
4OP CINDERELLA
1PA TARAWA

2BC ANNABELLE

TURN PAGE

FIGURE A-8,

~ VESSELS DOCKED
DES NAME

1AB CORINTHOS1
2CD MARY LOU
3EF CHRISTINA
4GH GOOD LUCK
11J MUD HEN Il
2KL MARINER I
3MN ELIZABETH
40P CINDERELLA
1PA TARAWA

4BC ANNABELLE

TURN PAGE

FIGURE A-9.

ACY
cLX
PPL
ErC
POX

CAR
ACY
CLX
PPL
ERC
POX

1300A
1280A
1270A
12604
1230A
1240A
1230A
12204
1210A
1200A

EXAMPLE OF A VESSELS ANCHORED LIST

1300A
1280A
1270A
1260A
1230A
1240A
12304
1220A
1210A
1200A

EXAMPLE OF A VESSELS DOCKED LIST
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VESSELS UNDERWAY
" DES NAME CAR  M¢

! OAA CORINTHOSL ACY 13004
b OAB MARY LOU 1280A
OAC CHRISTINA CLX 12704
0AD GOOD LUCK 12604
QAE MUD HEN II PPL 12504
OAF MARINER I 12404
OAG ELIZABETH EPC 12304
OAH CINDERELLA 1220A
OAT TARAWA POX 12104
OAJ ANNABELLE 12004

2 i A

END LIST 4

FIGURE A-10, BXAMPLE OF A VBSSELS UNDERWAY LIST
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AWAITING ENTRYREENTRY
b DES NAME PT.ENT.LOC  TIME

OAA CORINTHOS1 ALGIERSLOC 223D
OAB MARY LOU  HARVEYLOC 2250 :
OAC CHRISTINA HARVEYLOC 2310
OAD GOOD LUCK  ALGIERSLOC 2320

E OAE MUD HEN II 0934A 2348

A OAF MARINER I  HARVEYLOC 0018

i 0AG ELIZABETH  HARVEYLOC 0048 |
OAH CINDERELLA ALGIERSLOC 0100 . ;
OAL TARAWA 095234 0130 :
OAJ ANNABELLA  ALGIERSLOC 0130 i

- TURN PAGE

= sl

. FIGURE A-11, BXAMPLE oOF A VESSELS AWAITING ENTRY/REENTRY LIST
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OPERATOR INYO

SECTOR 1

- 001
M WEAT GALE WARNING
(TEXT)
(TEXT)

TR AN e e

002 PROTECT
S8AR  (TEXT)
(TEXT) ;
(TEXT) j ;

END LIST z i

FIGURE A-12. EXAMPLE OF AN OPERATOR INFORMATION LIST ;

PRECAUTIONARY AREAS
NO LOCST LOCEN

1 12304 1260A
¢ 0010sP 00208P
3 00238wW 0033sw
4 0130M 0200M
17 0300 0350M
18 00108w 00608W
19 0loosp 01508P
20 0730A 0800A

END LIST

FIGURFE A-13, EXAMPLE OF A PRECAUTIONARY AREAS DEFINITION LIST
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anwmmvw‘W'- F
| :-.
: TIME 2359 N
: DATE 09+01+77 Cod
| BECT 4 , b
: UPDT 29 ,
(NAEEEN] )
ot 725N\ f f1ashing ,;
: PA ALERT - alere ;
; ", o nessage :
.¢¢"““\\\\\
E i
|
)
] f
. ; FIGURE A-14, SYSTEM TABULAR AREA WITH PRECAUTIONARY
§ AREA ALERT DISPLAYED
q i |
1 i
e
i
d
i PRECAUTIONARY AREA ALERT
'f DES NAME PA ACK
20D MARY LOU 3
b 4CH GOOD LUCK A
A LPA TARAWA A
: END LIST
1 Note: A = PREVIOUSLY ACKNOWLEDGED
FIGURE A-15. PRECAUTIONARY AREA ALERT LIST
83




APPENDIX B
INTERVIEWS AT NOLA VTS

Individual interviews were conducted with watchstanders

during the same days that observations were made. The interviewer to
and interviewee were seated comfortably in a room that was quiet i
and free of interruptions., The interview was conducted as a
conversation, The interviewer was guided by a format in order to
cover all topics, but the exact wording of questions and order of
topics were varied to allow spontaneity in the interviewees'
responses.

The interviewer explained the aims of the project and the
interview, stressing the fact that the system, not the interviewee,
was being evaluated, Then the interviewer asked, and encouraged
discussion of, a serles of questions, The nature of each question
(not necessarily the exact wording used with each interviewee) is
given below, followed by a summary of the responses,

1, How long have you been in the U.S. Coast Guard? How_long
have you been at NOLA VIS? What were your previous assignments?
The answers to these questions are tabulated in Table B-1. This
sample constitutes 29 percent of the NOLA VIS complement and re-
presents an agyregate of 9 years of VTS experience,

2, Do you like working at the NOLA VTS? Four interviewees
liked the assignment, six disliked it. No specific reasons were
given for liking the duty, and two who said they liked it added
negative comments, QReasons for disliking the assignment includud
statements that the advisory information is unnecessary and often
repetitious, there is much effort for little recognition, there
is pressure from the outside, the work is monotonous with no
challenge or responsibility, and home life is disrupted (you're
elither in bed or on watch).

3a, Is some form of vessel traffic advisory system necessary
for the NOLA area? Only one interviewee felt that the VIS was
unnecessary; he suggested '"more pilot intervention,"
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TABLE B-1. RESPONSES TO BIOGRAPHICAL QUESTIONS

Years in | Months at | Years Other Training
Inter- Coast NOLA of Sea UscCa and Experience
viewees Guard VTS Duty Schools - :
Officer 9.0 11 4.0 Academy
Enlisted
1 3.5 12 2.0 Radar
2 4.0 12 2.2 QM Typing, Computer
entry
3 3.8 11 2.0 Radar
4 4,5 7 4.0 Radar Typing
5 3.5 9 2.0 Radar
6 3.0 11 1.5 Radar Typing
7 3.5 12 10,0 Typing, Navy 10
yrs,
gn 5.0 12 9.0 Radar Navy 10 yrs,
Alr Controller
6 yrs
o* 3.0 11 2.0
Mean
- Enlisted 3.8 11 3.9

"Interviewees 8 and 9 were interviewed during a preliminary visit,
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3b, Who should operate it? Four interviewces felt that the
USCE should operate the VIS; two preferred a Clvil Service opera-
tion, and one a private operation., Three interviewees had no
opinion, One felt that Sector I is not needed except at 60-Mile
Point. Another noted that, although the USCG has good training
in laws and regulations, it 1s spread too thin with its SAR and
law onforcement responsibilities,

4, How well does this VIS moot the needs of the area? Light
interviewees felt that tho service is falr to poor, Another said
that the information on type of traffic is excellent but the loca-
tion of traffic is poor, Only one rated the service as good. The
principal reason for low ratings (five responses) was the inaccu-
racy of tho data, Three mentioned lack of sonvors (such as radar),
and two montioned poor communications., One commented: '"Anyone who
listens to us is a fool; wo're a hazurd to navigation". Anothor,
who had simitar feellings, pointed out that it is not the fault of
the VIS,

"5, low well do mustors and plilots cooperate? On the average,
the group indicated that 78 poercent of the ferry masters give ox-
cellent to good cooperation, but only 43 percent of the tow
masters and 46 percont of the pilots, 8Since there are roelatively
few forriey, tho consensus scems to be that somewhat under hulf of
the poople in command of vessels in the system are cooperative,
Reavons given for half-hearted cooperation included apathy, vary-
ing neods for information, and lack of confldence in the accuracy
of the datu., It was pointed out that some pllots will Judge the
watchstandor and participate only If thoy have a favorable opinion
of his competence (see also Item 22),

6, 1s the VIS properly appreciuteod? Opinlon was about evenly
divided as to whether mastery and pllots appreciate the VIS,
Comments noted that thoy approciate It but are dlsappointed with
what It dJdoes, that they don't {ully understand it, that they have
made some good c¢omments on it, and that they morely tolerate it,
Only five intorviewees wero willing to costimate the general
public's apprecliatlion of the VIS--all negative, 'Three sald the
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public doesn't know about it, one sald the press is negutive, and
? : one felt that public opinion is improving, Seven interviewees

,ﬁ i estimated the Coast Guard's appreciation of VTS services. Five i
gi 3 gave poaitive responses, The two negative responses attributed !
ﬁ { lack of appreciation to lack of communication--"We're the other

outfit,"

R S 7. 1s the VIS a good career assignment? Four interviewees
sald, "Yes," six said, "No," Two of those who considered VIS a
good career assignmont sald it was preforable to sea duty; one
said it should bo a "rate;" the fourth added that..,"there are
problems hoere." On the negutive side, four noted that VTS duty

; does not advance your career bocsuse you are not doing what you

ﬁA - wore tralnod for, One negative respondent also thought that VIS

i duty should be a "rate."

e e it A} e
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8., Would you want unother tour at NOLA VIS? At another VIS8?
Four interviowees said they would like another tour at NOLA VTS,
but three of them qualified their answer--in 10 years, if diffi-
cultles were ironed out, and with improvements, The other six
| gave unqualified no's, However, seven interviowees indicated an
intereost in the tour at some other VIS, One of the negative
repliers added: "I'm not a4 career man."
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9, Was your training for VTS duties adequate? Nine inter-
viewees rosponded, "Yes", The negatlve response was qualified
with: "But it's botter now." There were two comments: that
you'd have to be u qualified pilot to be fully tralned, and that
b ; troining involves too many river rides,

PR

. ' 10. What was hardest to learn? 'Throe interviewoocs simply
‘ stated that nothing was hard for them to learn. Seven mentioned
local knowledge, puarticularly the memorization involved, Other
items were language and how to avoid "VALUHK WRONG" computer ; ﬁ
ontries, ‘

_ 11, How long does it tuke to quulify? Responses ranged from
, 2 to 6 months, with a mean of 4,3,
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12, Have you any ideus for improving training? Five inter- i
] vieweos offered no suggestions, Three suggested fewer river rides,

¥ :
Other suggostions: Give tho trainee a few river rides and time i B
sitting beside consoles before he starts the book work., Include f @\
| typing training. DBEnforce the quarterly requalification require- t f
j ment, Assign fewer people to training duty, o B

13. Have you any ideas for the selection of personnel for |
VIS duty? Suggostions offered for selection criteria follow, with T
tho number offoring each criterion given In parentheses: i

An indicatlion that tho duty i desired (4); one interviewee ;

i rocommended a proviow of thoe job.

: Training in typing (3), %

Sea duty (2). ?

Selection from rates other than RD and QM (2); one |
interviowee recommended u speclal rate,

Selection from lower grades, but not right out of boot
camp (1),

Bxporience in radio communicatlons (1), ; E

Exclusion of people with a history of nervous problems (1). i %

e

Gl

14, llow Jdo you like the present watch schedule? Five inter-
viewees liked the present schedule, three disliked it, and two
were noutral. Reasons for liking tho schedule included the liborty
; time and reduction in driving time. ''wo who liked the schedule
: still had roservations--disliked the long hours; noted drawbacks

i : with too fow people, Reasons for disliking the schedule were
: long hours, shifting back and fourth frequently botween day and
T night watches, and being tired whon off duty,
o
LI 15. Do _you get purticularly tired in the latter part of the ‘
ﬁ ? watch? Does it affect your efficiency? Seven interviewoes re-

P ported feeling tired in the latter part of the watch, and six

; said it affected their efficliency. One interviewee noted getting
f' , equally tired on an 8-hour watch, and one reported getting tired,
:; taking a break, and then belng OK. Other cumments included:

o “about 4:30 a.m, it ls unreal," ",,,your mind goes out to lunch,"
and "...1t affects your patience."”
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16. Rank the difficulty of the duty positions. Most of the
intervicewees (7) considered Sector I the most difficult., Sectors
: 11 and 1] were rated about equal in difficulty--Sector Il because
B it is hectic, Soctor IIl because of the radio traffic from the
4 locks on its channel. Although Sector IV was only being monitored,
one interviewee commented that it would still be the easiest sec-
' tor position if it were being worked. All agreed that external
¢ _ communicator was the easiest position to work,

sy et
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17, Rate the computer for case of data input and rotrieval.
‘ All intervieweces rated the computer as easy to use both for input
and retrioval of data. Most watchstanders maintain a handwritten
; listing of vessels underway; two reportoed that there is too much
keying required for the vessels underway computer listing, that
the computeor cannot keep up with their keying speed, and that thoy :
might substitute the vessels underway lists for thelr handwritten 1
lists if leoss keying wore required, It was also noted that more ;
characters ure necded for the vessel name,

18. Rate the vurious computor listings for value, usuge and
aceuracy., The average ratings on a scale of High (H), Medium (M),
Low (L), and Very Low (VL) were us follows!

T

Listing Value Usage Accuracy :
Vessel status H H H 1
Critical traffic H H M '
Vessels anchorod H M M
Vesscls dockoed H H M
‘'ossols undorway H H M
Awalting entry/reentry A VL M
Operator informdtion M M H
Precautionary area list VL VL M : A
Precautionury area alert VL Vi M v

Comments regarding the value of the listings included: oo
vessels underway ls redundant to the situation display; vessels f :
underway would be more valuable if it could be called up easier; : 1
, nobody ever uses the precautionary area list and alert. Regarding
c frequency of usage: precautionary area list is used only in Sector
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1. Regarding accuracy: reports are not accurate--s0 you cannot
rely on the lists; they neglect to report vessels anchored,

19, Would you like to see a different arrangement of cquip-
ment? Seven interviewcos said, "No,'" to this question. Onec said,
"Yes," but offered no alternative arrangement., One interviewee
would put the watch supervisor in the middle, on a raised plat-
form, with two sector positions on each side and & quiet teletype,
eliminating the oxternal communicator position., One interviewee
would angle ench communicuations console so that it would mask ou:
sounds from adjacent positions; he said that a cubicle is needed.

20, Rate tho operations room with respect to illumination,
noise, and ventilution, One interviewee had no comments on this
item. Hight thought the illumination was good; one didn't like
working 1n the durk, Fblve interviowees gave the room a modium
rating, three a good rating, and one a bad rating with respect to
noise. Comments were that background noiso is confusing, especi-
ally when all monitors are turned up. Specific montion was mado
of problems with Channel 13 and, in Sector 11, Channel 14, Six
interviewees rated the room high with regard to ventilation, two
commenting that it must be pood because they are not bothored by
smokers, ‘There are two complaints that the room is c¢old.,.that
the {loor vents are drafty,

21. (an a secctor watchstander help another sector watch-
stander who is overloaded? Doos this happen often? There was
general ugreement (7 of 10) both that Intersdector asslstance cuan
be glven and that it does not happen very often. When one watch-
stander ls very busy or has poor communication with a vessel, an
adjacent watchstander may handle some of his calls by temporarily
switching hils transcolver to the other position's frequency., Or
the adjacent watchstandor may monitor the other man's calls and
remind him of missed communications, An adjacent watchstander may
also help u busy watchstander by keying up a display or performing
a track continue operation. llowever, communicntions assistance ls
more often provided by the watch supervisor than by an adjacent
watchstander,
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22. What is the average number of vessels in a sector? What
is the percent participation? For the threo operational sectors,
estimates wore as follows:

Sector 1 Secctor 11 Sector 111
Range 18-30 13-30 20-35
Mean 25 18 24
Participation (%) 82 50 35
Calculated averaye load 30 36 ~ 6y

One interviewee noted that participation depends on the
operator; an authoritative voice will attract participation, while
a cut-and-dried voice will lose it (#ee ltoem 5),

23, What is the maximum number of vessols a Sector Watch-
stander can handle comfortably? For the three operational sectors,
estimatos were as follows:

Soctor | Sector 1l Sector 111
Range 20-45 15-43 20-45
Meoan 33 36 31

Although these are crude cstimates, it appears that if all
vessols were participating, the average operator would be over-
loaded on Sectors Il and 111, today, and some would be overloaded
on Sector 1,

24, Do some situations, tusks or incldents seriously increase
the Jdifficulty of VIS operation? Five interviewees mentioned com-
munivations problems, including bad communications in Sectors 1
anl 111, SAR calls taking precedence in a sector, and misuse of
channels (including heckling). Three interviewoes c¢ited such
river incidents as a collision, grounding, barge breakew~say, or
man overboard. 7Two noted maintenance or failure of equipment,

Two intervieweces said that pressure and distract on by the super-
visor is a problem, Other problems noted once :ncluded: lack of
visual information on traffic, confusion in the use of the "X"
designator, late rotation (over 3 hours on a position), and
horseplay.,
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25, What fuuctions most badly need improvemont? Seven in-
terviewees suggested communications improvements, including more
transmittor power, goetting either the VIS or the locks oftf Channel
14, more working channels, changes in soctor bhoundaries for bettor
channel utilization, a multichannel monitor at each position, and
the ability for the supervisor to communicate with vessels from
his own position, Seven intorviewces called for surveillance aids
(radar and television) and more accurate position reporting. ‘Two
interviewees proposed the capabllity to call up 2 listings at the
same time, Additional individunl suggestions included increasod
participation, dropping Sector 1V, and closing down the VIS until
improvements are made (sce also Item 28),

26, Can_you rocall instances whero the VIS was u significuant '

aid in resolving an_incident? All such incidents involved use of

tho VIS communications cupabilitices, mainly in volaying mossuges,

auch as notifying the COTP and vessels of accidonts and incidents,

helping with SAR culls, und helplng vessels wlth weak radios. The

VIS also provides public rolations type sorvices, such as fining

up pilots, tinding berths, locating vessols for agents and muking

flight reservatlons,

27, Can_you recall instunces where the VIS caused an _inei-
dent or mude one worse? Throe Interviewoes could recall no such
fnstances, Among instances recalled woere: VIS communications
interfering with other bridge dutiex (4 interviewces), vesseis
placing too much rellance on VIS advisories (2 mentions), and
bad intormation (such ax fuilure to mention a dredge in an
advisory).

28. Do_you have anything to add? 1ive interviewees added

comments, Two streossed the need for more participation--one would
make it mandatory., ‘Two others urged exploration of the relution-
ships with the COTP und with other Coast Gunrd commands., Other
comments woro: assign people where they want to go, the work is
monotonous; look out for the needs of the watchstanders ax well as
the users, and shut dJdown and evaluate the NOLA VIS (sce ulso ltem
28).
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APPENDIX C
STRESS LEVELS AND SOURCES AT THE NEW ORLEANS VTC

;‘; *

C.1 INTRODUCTION

In staffing a vesscl traffic conter care imust be taken not to
overly stress any individual watchstander. lixcessive stress leads
to poor morale, dogenorative health, and accidents.? Numerous
comments by both officers and watchstanders and careful observa-
tion have indicated the presence of stress at the VIC's, however,
no systematic assessment has been made., An assessment of stress
performed by the Federal Aviation Administrnti.on2 {(FAA) succoss-
fully established elevated stress levels among air traffic con-
trollers, a position similar to watchstanders, using o paper-and-
pencil questionnaire.

A modified version of the FAA questionnaire has been vompleted
by nine watchstanders nt the Houston-CGalveston VIS and nine wuatch- :
standers at the Puget Sound VIS, Detailed descriptions of proce- 1
dures und results are available for Houston-Galveston® and for '
Puget Sound* VIS's, This same stress questionnaire was adminis- _
tered twice to watchstanders at the New Orleans VIS, ‘The first '
administration was made to 12 watchstanders in October of 1977 und
the second to 11 watcehstanders in April of 1978, The New Orloans
watchstanders monitored and tracked vessel tratffic for practice,
tut did not interact with mariners over the radio, During the
Apritl 1978 administratlion, watchstanders served a 1Z2-hour shift
in a fully oporational VIS, This sccond group of watchstanders
also particlipated in a critical Incident interview designed to
pinpoint the sources of stress (sce Section 11}, The following
materinl first treats the procodures and results of the October
1977 administration; then the April 1978 administration; then
compares the two, '
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C.2 PREOPERATIONAL STRESS LEVELS

- €.2,1 Subjects: Twolve warchstanders at the Now Orleans VTS served

as subjocts during breaks in thelr 8-hour workshifts, The average
age of these watchstandors wus 26,8 yeurs and they had served in
the U,S, (oast Guard for an averagoe of 0,4 years.

C.2.2 Apraratus: The questionnaire (sec Table ¢-2) consisted of
30 items ussessing tho degreo of stress in terms of susceptible
somatic and moud statos on a continuous scale from "None" through
"Moderate'" to "Severe", This scale is in contrast to tho ltems
used by the FAA which assessed only the presence or absence of
such symptoms,

C.2.3 Procedure: Watchstandors woro recruited either individually
or in a group., Upon finding an individual on a breuk or meeting
with & group of watchstanders ut the ond or beginning of a shift,
the experimenter Introduced himsoll and explained that since
stress had been reportod ut the DPuget Sound VIS, a questionnaire
had been devised to axsess stress levols among watchstanders at
New Orleans. lach watchstander who agreed to participate was
given written Ilnstructions (sce Table (C-1). Any questions were
answored, and tho watchstander began filling out the questionnaire.

Subjects scored each item by indicating the distance along
the scale tfrom None through Moderate to Severe corresponding to
thelr degrec of response to cach item.  The exporimenter ohsorved
the watchstander's mothod of answering to assure that it complicd
with the instructions. The questionnuire required about 2 minutes
to complete.

Watchstanders then roeceived a packet of 16 questionnairves to
be completed according to the following schedulo, YFor each of 4
days, watchstanders were to vomplete one questionnaire just prior
to a shift (Pre), one about haliway through (During), one imme-
diately upon ending the shift (Post), and one at least 3 hours
later at homo (llome), Four duays were specified because watch-
standers worked one shift for at least 4 days before taking a
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TARLE © 1, INSTRUCTTONS FOR STRESS QUESTIONNAILRE

U.S5. Department of Transportation
Transportation Systems Center
Kendall Square
Cambridge MA 02142

This survey is designed to assess the physical and
psychological effects you experience in connection with
your work as a U.S., Coast Guard Vessel Traffic Services
watchstander, Under no circumstances will your answers
become a part of your personnel file or in any way affect
your status in vessel traffic services work, You will be
assigned an jdentification number so that all responses
from each individual can be kept together. These data
will be stored at the Transportation Systems Center until
summarized. At that point there will be no further need
to identify an individual's data and all forms will be
destroyed,

Your task i3 to rate the degree of physical or psy-
chological effects you are experiencing at the time you
fill-out the rating form. You are to complete the rating
form four times each working day: Just before beginning
a shift, during a break or lull about half way through a
shift, at the end of the shift, and at home at least three
hours after a shift, You are to do this for one week.

Your specific task on each form is to rate the degree
of physical or psychological effects you are presently ex-
periencing for each item from none through severe by
marking an X anywhere along the line as illustrated in the
examples below, Suppose at the time you are completing
the form you do not have a headache, then mark the item
as shown!:

1. Headache: b |
None Moderate Severe

Suppose you do have a headache at the time you are completing

the form, then depending upon its degree you might mark the
item as shown:

1, Headavhea: L * B
None Moderate Severe

Your cooperation is greatly appreciated. Thank you.
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'_ , TABLE C-2. STRESS QUESTIONNAIRE

Complete valy thewe first twn linen,

P e o4

o X

,, 1.D. DATE: SHIPT:

TIME OF DAY ERE DURING PoST HoME '
TRAFFIC LOAD: .
5 WEATHER!

Rach line below represents a scale of symptoms you might experience ranging
Yor each item below please mark an (X) anywhere along
the line corresponding to the degree of symptom you are now experiencing.

(You may go beyond the ends of the line if you wish.)

from none to severe.

1. Headache: “ |
one Modarate Severs

2. Conetipation:: | J
None Modarate Severs

3. Sweating: |
None Modarata Severs

4. Twitching L J
nuscles! None Moderats Severs

3. Dizziness! ]
Nona Moderate Severe

6. Poor appetite: | ]
None Moderate Savere

7. Chast painst l J
None Moderate Severe

8. Loose bowels: lﬁ |
one Moderate " Severe

9. Loss of temper: )
None Modarate Savere

10, Difficulty L |
in breathing: Nona Moderate Savere

11. Aching or |ﬁ‘ |
burning eyest one Moderate Savere
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TABLE C-2.

STRESS QUESTIONNAIRE (CONTINUED)

12.

13!

14,

ricibor el e

1%,

17,

18,

19.

to seavere.

Indigestion or |____

heart burn: None Hoderate “Severe
Difticulty in L J
staying avake. None Moderate Severe
Stiffness or . ,
body tensensss: None Moderate Severe
Bothared by dis- | 1
tracting noise: None Moderate Severe
Nausea or sick J
te your stomach: None Moderate Severe
Asthma! L ]
None Moderate Severe
Insomnia: L. J
None Moderate Bevere
Backache! ]
None Moderate Sevare

) Each lite below represents & acale of moods you might feel ranging from none
L Por each item below please mark an (X) anywhere along the line

A corresponding to the degree of mood you feel at the present moment.

I go beyond the ends of the line if you wish.)

(You may

R R IR
L ALk LDl

1. VWorry: . )
None Moderate Severe
4 I 2. Uncomfortable L )
p: None Moderate Sevare
3. Tense:! L d
None Moderats Savere
4, On edge: L {
None Moderate Severe
5. Irritable: L J
None Moderate Severe
Fidgety: lﬁ )
one Moderats Severe
Depressed! L ]
None Moderate Severe
97
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TABLE C-2,

STRESS QUESTIONNAIRE (CONCLUDED)

10,

1l

Upset!

Anxioue!

Tired:

Drowsy

Woee

Roderate

Tevere

Wese

Woderate

J
“Severe

J

Wore

Moderate

Savers

hﬂﬂ.

— Hoderate

“Severe
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break, Thoe questionnaires were then returned to the experimenter
through the mail.

£,.2.4 Results:

Five watchstanders completed and returned their packets of 16
questionnaires. Table C-3 presents the results from the pre-
operational New Orleans VIS orderecd by the magnitude of the post-
shift median® scores for those iltems whose post-shift score ex-
coeded & rating of None, 0,85, Of tho 19 somatic items, only
"Aching or burning eyes" indicated upprociable stress; of the 11
mood items, only "Fidgety'" indicated appreciable stress,

The results for the only approcinbly rated somatic and mood
ltems, "Aching burhing eyes" and "Fldpety'", ave presonted graphi-
cally In Figures C-1 and C-2, respoctively., Rach figure presents
the 75th percentile, median, and 25th percentile values for the
four periods during the shift in which the quostionnaire was
comploted: bofore going on duty (PRH), while on Duty (DUR) just
after going of f duty (POST) and aftor arriving at home (HOMYW).
The numbers on the vertical axis indicate the distance (in centi-
meteors) along the rating scale from None (0 to 0.85 cm) through
Moderate (3.50 to 5.25 ¢m) to Severe (8.0 to 9.5 cm) at which
wutchstandors marked ocach item. ‘Ihese itoms are typical in that
neuarly evory ltem exhlbited o worsening trend throughout the shift.
The 75th percentlle and 25th porcentile spread of ratlngs about
the median is typical of the sprend in scores for other items,

Finally, Pilgures (-3 and C-4 show tronds of the most sensi-
tive somatlc and mood ltems over the four days. Both types of
itoms exhibited increases across the work woek; and the magnitudo
of these increasing trends was ubout the same uas that across
periods within a duy,

TodTan: Tho middlemost rating; half tho ratings fall above the
median, halt below,
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: TABLB C-3, MEDIAN STRESS SCORLES, PRBOPERATIONAL NEW ORLHBANS VTS .
l‘).i 5
& Somatic Index
] Lten PRE  DUR  POST  HOME |
Aching or burning eyes 0.45 0.74 1.03 0.69
3 Mood Index
: Item PRE DUR POST HOME
Fidgety 0.42 0.84 0.95 0.40
s Note 1. The stress scores indicate the distance (in centimeters) b
| along tho scale from None (0.00 to 0,85 cm) through b
i Moderato (3.50 to 5.25 ¢m) to Severe (8.0 to 5.5 em), A
f Note 2. .Only those items for which the POST Median score exceeded ;
. 0.85, None, are tabulated. ; i
¢ Note 3. Median: The middlemost rating; half the ratings fall % :
above the median, half below. j bt
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The pre-opoerational New (Orlodns stress results are compared
with the original FAA survey in Table C-4 in rank order. These
two rankings do not agree well at all (Spearman rank-order corre-
lation = 0,38, not significant®) indicating a differont rank order
or pattern of responses,

The results of the survey conducted at the Houston-Galveston
VTS aro also prosented in Tables ¢-4 and C-5 for the somatic and
mood indices, respectively. A comparison of the somatic queation-
naire results from these two centers rovealed: a) different rank
order or pattern of jtems for esch center, and b) considerably
lower levels of stress reported at the New Urleans VTS than at the
Houston-Galveston VIS, Although stress data is also available
from the Puget Sound VTS4, theae New Orleans VTS datu were compared
with those from the Houston-Galveston VIS becuuse, when surveyed,
watchstuanders at both centors served an B-hour shift, not 12 hours;
utilized computer displays, not a map; sorviced long, winding
waterways, not an opoen hurbor; and handled much the same kind of
trafflc.

"Aching or burning eyes' ranked highest for both centers;
however, for New Orleans, no other items exceoded u rating of None,
"Stiffness," "Difficulty staying awake," "qua of temper," "Poor
appetite,” "I'witching muscles,” and "Houdache" all exceoded o
rating of None at louxton, but not at New Orleans. In general,
the two rankings do not agree well at all (Spearman rank-order
correlation = 0,42, not significant).

The magnitude or level of stress reported at Pro-opoerational
New Orleans was considerably lesus than that from the Housxton-
Galveston VTS, On the leading item, "Aching or bhurning eyes', the
median POST shift response for watchstanders at New Orleoans way

¥ACorrolation coefficient is an index of the degree to which two
sets of measures vary together: 1,00 indicates a perfect rela-
tionshlﬁ,'o.oo indicates no relationship, and a negative value
moans that one measure incroases ax the other decreasos, Statis-
tical significance Is based on an estimate of the likelihood that
the value obtalned was due to chance alone rather than to a true
relationship, It is customary to accept as significant, only
vialues that would have leoss than one chance in twenty (p<0.05) of
ocurring by random variation,
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- TABLE C-4, PREOPERATIONAL NEW ORLEANS VTS RESULTS COMPARED WITH |
3 \ HOUSTON-GALVESTON AND FAA--SOMATIC i
- .
: : Somatic Index 3
'% o POST Median Scores RANK :
. Ttem NOLA TS ™! Gulvesten VIS FAA Ualveaton VIS b
?ﬁ : Aching or burning eyes 1,03 2.39 1 1 | ;‘
Stiffness «.85 1.27 4 2 P
'a i Looao bowels . 16 11 } %
% Insomnin 18 10 = é
L Neaduche <88 0.95 3 ? P
f% i Difficulty staying awake <,88 1.12 s 3 1 ¥
fﬁ : Indigention 8 18 § i
- Constipution 11 12 ! |
ﬂ? Distvacted by Noise 6 v ! g
: ‘ Twitching muscles <. 85 0.98 9 6 ’i
k % ' Sweating 2 8 %
‘ lLoss of temper <, 88 1.06 ? 4 1;
j“ : Nausva 14 19 :
’ ’; Asthm 17 17 i
A Chostpaing 13 13 ?
B Breathing difficulty 12 1 P
F bizziness 15 10 i !
| Poor Appetite <,85 1.03 10 5 ’ )
4 Nightmares 19 18 : :
_; ',
. |
{ A '
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TABLE C-5, PRE-OPERATIONAL NEW ORLEANS VIS RESULTS COMPARED n

WITH HOUSTON-GALVESTON~-MOOD S
Mood Index |
POST Median Scores RANK
PRI -OPRRATIONAL HOUSTON-GALVESTON HOUSTON- GALVESTON
ITEN NOLA_VTS VTS VTS ]
Iidgety 0.95 1,57 3 _ |
lrritable <, 85 1.46 5
Tonse <. 85 1.62 2
Auxtous <.85 1.35 o 1
on edge <85 1.58 4
Uncomfortable <.85 .90 8 ‘ 1
Worry 9 3
_ Depressed 11 | I’l
b "‘i‘
Upsot 10 i
! | s
L Drowsy <.85 1,12 7 -
b ] ,
K Tieed <L BS 3,00 1 ; i
‘l' 1 3
| 1
{ )
?
! :
'S
]
i
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1.03 compared to 2.39 for those at the Houston-Galveston VIS, No
other item at New Orleans produced a rating exceeding None while
6 out of the 18 others at Houston-Galveston did,

Comparison of the Pre-operational New Orleans and Houston-
Galveston results on the Mood index (Table C-5) again revealed:
a) a different rank order or pattern of reasponses for each center
and b) conslderably lower levels reported at the New Orleans VIS
than at the Houston-Galveston VTS, "Fidety" not only ranked
highest at New Orleans, but also was the only item whose score
exceeded None on the rating scale for Mood; "Tense" rated highest
at Houston-Galveston. In general, the two rankings did not agree
well at all (Spearman rank order correlation = 0.34, not signirli-
cant) .

The level of stross reported on the Mood index at New Orleuns
was considerably loesa than that from the Houston-Galveston VTS,
On the loeading item for New Orleans, "Fidgety", the median POST-
shift response for watchatanders was 0,95 compared to 1.57 for
those ut Houston, No other Mood items produced a rating exceeding
None ut New Orleans while 7 out of the 8 others at Houston-
Gulveston did,

C.2.5 Discussiont

This survey of stress responses among watchstanders conducted
during a pre-operation period at the New Orleans VTS demonstrated
mild stresy on both somatic und mood indices. In general, there
vir & worsening trend throughout tho shift for the only two sensi-
tivo itoms at New Orleans, "Aching or burning eyes" on theo somatic
index and "“Fidgety" on the mood index. More importantly, scores
on both these indices wero considerably less in magnitude than
those for Houston-Galvesaton, an operational VTS similar to New
Orleuans,

The rank ordering of scores from New Orleans does not match
those from ecither the FAA study, or Houston, although the ordering
between the FAA and llouston does correlate well.
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Comparison of both the magnitude and rank-order results indi-
cate that the pre-operational conditions at New Orleans induce
lesa stress than the operational conditions of either Houston or
the FAA, and that the stress which does appear is a different
: i type. The "Aching or burning eyes' item ranks high at both centers
J because watchstanders at both must make use of a computer-driven
b cathode-ray tube display but the magnitude of reported stress is
much less at New Orleans. There were no other sensitive somatic :
items at New Orleans, '"Fidgety" ranks high at New Orleans, and ©
: is the only sensitive mood item, while "Tired" is highest at
2 Houston and lowest at New Orleans. At New Orleans, watchstanders
: reported being anxious to become operational and were responsible
only for monitoring vessel movements, nothing further. The impli- '
cation is that they were fidgety to commence operations rather '
than tired due to the responsibility,. !

[P

R T T
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P C.3 OPERATIONAL STRESS LEVELS

C.3.1 Subjects: Eleven watchstanders at the New Orleans VTS served
as subjects during breaks in their 12-hour shift. All watch-
standers were in their early twenties, had served in the U.S,
Coast Guard for a median of 4.9 years, and all but one had been

at the New Orleans Center from the time it became operational in
October 1977, Only two had participated in the pre-operational
survey.

C.3.2 Apparatus: The questionnaire was identical to that used in
the pre-operational survey, described previously,

C.3.3 Procedure: Watchstanders recruited for the critical incident
interviows (see Section II) were asked to participate in this
questionnalre survey of stress levels., For those watchstanders
consenting to participate, the procedure was the same as that used
in the pre-operational survey, described previously,
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C.3.4 Results:

Seven watchstanders completod and returned their packets of
16 questionnaires., Table (-6 presents the results from the opera-
tional New Orleans VTS ordered by the magnitude of the post-shift
median scores for those items whose post shift score exceeded a
rating of None, 0.85. Of tho 19 somatic items, 8 items -- '"Loss
of temper", "Headache", "Aching or burning eyes", "Difficulty
staying awake",. "Bothered by nolsc", "Backache", "Stiffness", and
"Swoating" -- indicated appreciable stress. Responses to all of
the 11 mood items also indicated appreciable stress., The leading
mood item was "Tired" followed by "Drowsy',

The results for the most highly rated somatic and mood items,
"Loss of temper" and "Tired", are presented graphically in Figures
¢-5 and C-6, respectively., ULach figure presents the 75th percen-
tile, median, and 25th percentile vulues for the four periods
during the shitft in which the questionnaire was comploted: before
going on duty (PRE), while on duty (DUR), just after golng off
duty (POST) and after arriving home (HOME). 'The numbers on the
verticul axis indicate the distance (in centimeters) along the
rating scale from None (0 to 0,85 cm) through Moderate (3.5 to
5,25 ¢cm) to Severe (8.0 to ©.,5 ¢m) at which watchstanders marked
each item, These ltems are typical in that every item exhlbited
a worsening trend throughout the shift, The 75th and 25th per-
centile spread of ratings about the median is typical of the
spread in scores for other items,

Finally, Figures (-7 and (-8 show trends of the most sensi-
tive somatic and mood ltoms over the four days., Both types of
items exhibited somewhat decreasing levels across the four shifts,

The Operational Now Orleans steas results are compared with
the original FAA survey in Table C-7 in rank order. The two rank-
ings agree very well (Spearman rank-order correlation « 0,81,
p<0.001) lending support to the validity of the survey.

The results of the survey conductod at the Houston-Galveston
VIS are also presentod in Tables C-7 and C-8 for the somatic and
mood indices, respectively. A comparison of the somatic
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TABLE C-6. MLEDIAN STRESS SCORES, OPERATIONAL NEW ORLEANS VTS

. b
| SOMATIC INDEX | -
- ITEM PRE DUR POST __ HOME | n

Loss of temper 0.40 1,49 1,96  0.93 ; f
Headache 0.62 1,31 1.5 1,60 " ¥
Aching or burning eyes 0.77 1.23 1.77  1.06 i i
Difficulty staying awake 0.33 0.62 1.44 1,08 i ]
Bothered by noise 0.53 0.95 1.24 0.50 ! o
L Backache 0.73 0.98 1,20 0,98 ; |
| Stiffness 0.45 0.93 1,14 0,93 §
- Sweating 0.50 0,86 0.93 0.50 i
1 o
1 NOOD_INDEX I
L Tired 0.72 1,43 3.0 1.69 i 3
E ; Drowsy 0.55 1,04 2.74 1,81 | ;
. on edge 0.94 2,00 2.38 1,03 § g
f Tense 1.16 1,87 2,24 0,61 s E
i Irritable 0.97 1,32 2,20 0,79 : ¥
: Uncenfortable 0.79 1,60 1.94 0,68 | i
b Depressed 0.53 1,48 1.73 0,91 | |
¢ Worry 0.60 0,97 1.73 0,55 i
4 Fidgety 1.11 1,48 1,66  0.69 ot
| Upset 0.65 1,38 1.47 1,09
2 |_Anxious 0,77 1,04 1,07 0.52

Note 1: The stress scores indicate the distance (in centimeters) ‘
along the scale from None (0.00 to 0.85 cm) through i i
|t moderate (3.50 to 5.25 c¢m) to Severe (8.0 to 9.5 cm). o ;

! Note 2: Only those items for which the POST Median score exceeded
0.85, None, are tabulated.

Note 3: Median: The middlemost rating; half the ratings fall
above the median, half below

110 _ {




e

et

I.__SEV‘ERE___A

-8

=7

~=6

=5

-4

h"— mDERATE_.l

=3

T
£

P IR T

.

—~d
]
i

S|
1

- e

75 PERCENTILE i
T : i

MEDIAN ;
OPERAT IONAL \

ﬁJi_ L —LZS PERCENTILE

FIGURE C-5,

PRE DURING POST HOME 1 '
SEVERITY RATINGS FOR ITEM "LOSS OF TEMPER"

AVERAGED OVER 4 DAYS (N=7)

111

L Aot e f e e




SEVERE

1
~3
e

3 T‘
: =~ 75 PERCENTILR

MODERATE

i | - )
A i
3 - 4
i 3 i

MEDIAN
OPBERATIONAL

SRR

T

2
2 0 == 25 PERCENTILR
PRE DURING POST HOME

FIGURE C-6. SBVHERITY RATINGS FOR ITEM "TIRLD'" AVERAGED :
OVER 4 DAYS (N=7) BN [

B e

o A ah i AP bor v ooy .




e

IR i
Ealadeetie)

e
TS

SRRy R

_N

e

AN

—n miTem Tt 4T M

[

BIGURE C-7.

ol

1

MIDLAN
OPLRATIONAL

28 PHRCUNTILD

DAY 1

OPERATIONAL PERIOD (N=?7)}

!

\}

DAY 2

DAY 3

DAY 4

RATINGS FOR I'TEM "LOSS OF THMPLR" OVER 4 DAYS DURING

=75 PHRCHNTILY

MIDTAN
OPHRATTONAL

wha 25 PHROHNTILY

FIGURE (-8,

— .T.
T ]
DAY DAY 2 DAY ¥ DAY 4

OPERATIONAL PERIOD (N=7)

T SR

113

RATINGS FOR ITHEM "TIRED"™ OVUER 4 DAYS DURING

s e by A

okl V0 R bbbl il

e ke




TABLE C-7. OPERATIONAL NREW ORLEANS VTS RESULTS COMPARED WITH
HOUSTON-GALVESTON AND FAA--SOMATIC :

SOMATIC INDBX

o .

- s RANK

v OPERATIONAL HOUSTON - HOUSTON- ' p

- LTEM NOLA VIS GALVESTON VT$ g s

Loss of Temper 1.96 1.06 ? 4

L Hoadache 1,98 0.98 3 ?

Aching eyes A .39 1 1

‘ Difficulty staying awake 1.44 1.12 5 3

Bothersd by noise 1.24 <.88 ¢ v

Stiffness 1.14 1.27 4 2 )

tod Sweating 0.98 <.8% 2 8 q

3 Indigestion (] 15 ’3

; Poor appetito <,88 1.03 10 5 3

3 i Nausea 14 18 1

' Loose howels 1¢ 1 % ‘

! Twitching muscles <,8% 0.98 9 ) ﬁ
! Chest painws 13 13 { 5

(o Nizziness 15 10 f i

- (onstipation 11 12 i {

o4 Insomnia 18 16 »

‘ i Asthma 17 17 ! I
b Breathing difficulty 12 14 é; ;
1 g .H

' A
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TABLE C-8, OPERATIONAL NEN 0 S
HOUSTON~GALVESTON= sMOOL RLEANS VTS RESULTS COMPARED WITH ¥

MOOD INDEX

‘ pggz_mngggu_gggnns RANK 18
I OPERAT IONAL HOUSTON- HOUSTON - GALVESTON b
| ITEM NOLA VTS GALVESTON VTS A% :
Tired 3.04 3,09 1 ; :
¥ Drowsdy : 2.74 1,12 7 3
r On odge 2.38 1.5 4 ;
3 Tense 2,24 1,62 2 L
¥ . | Irritable 2,20 1,46 5 |
Y Uncomfortable 1,94 0,90 8 [
i Depressed 1,73 <.85 1 |
i Worry 1.73 <. 88 9 ]
,§ Fidgety 1,66 1.57 3 g {
8 ‘ Upsot 1.47 <, 88 10 by
3 Anxious 1.07 1,35 6 L
b i “
b
; i
)
o Il K
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questionnaire results from these two centers revealed: a) a similar
rank order or pattern of items for each center, and b) considerably
higher levels of stress reported at the New Orleans VTC than at

the Houston-Galveston VTC, Operational New Orleans, however, had
switched to a 12-hour shift., '"Loss of temper" and "Headache" both
ranked higher at operational New Orleans than ''Aching or burning
eyas" which ranked highest not only at Houston-Galveston but also
at Puget Sound., Of the remaining items exceeding rating of None,
watchstanders at New Orleans agreed well with those at Houston-
Gavelston in terms of the rank order of the somatic items (Spearman
rank-order correlation = 0,71 p<0.001).

The level of stress reported at the operational New Orleans
VTS was considerably greater than that from the Houston-Galveston
VTS. On the two higher ranking New Orleans items, the medlan POST
shift response was 1,96 for ''Loss of temper" compared to 1,06 and
1.95 for "Headache" compared to 0,95 at Houston-Galveston., '"Dif-
ficulty staying awake!, "Bothered by noise", and "Sweating" all
received higher ratings at New Orleans than at Houston-Galveston,
Oonly "Stiffness", "Poor appetite' and "Twitching muscles' rated
higher at Houston.

Comparison of the operational New Orleans and Houston-
Galveston results on the Mood index (Table C-8) again revealed:
a) a similar rank order or pattern of items for each center, and
b) considerably higher levels of stress reported at the New Orleans
VTS than at the Houston-Galveston VTS, '"Tiroed" ranked highest at
both centers with "Drowsy" next at New Orleans but "Tense'" next
at Houston. Inspection of the two rankings in Table C-8 indicates
that, in general, these two rankings are similar (Spearman rank-
order correlation = 0,49, p<0.05), though not strongly so,

Tho magnitude or level of stress reported on the Mood index
at New Orleans was considerably greater than that from the Houston-
Calveston VTS, Bxcept for the highest ranking item from both
centers, "Tired"; all items at New Orleans produced ratings often
much higher than at Houston. The magnitude for "Tired'" was the
same for both centers,
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% This survey of stress responses among watchstanders conducted !
during an operational period at the New Orleans VTS demonstrated
high levels of atress on both somatic and mood indices. There i B
was a worsening trend throughout the shift for all items. The B
| following somatic items ranked especially high: "Loss of temper", :
! “Headache", and "Aching or burning eyes", and the following mood {
itoms ranked high! "Tired" and "Droway",

| More importantly, scores on both these indices were consider-
ably greater in magnitude than those for Houston-Galveston, an i
operationul VTC similar to New Orleans, 1

: The rank ordering of scores from New Orleans agreed with
p | those from both the FAA study and Houston.

R Comparison of both the magnitude and rank order results indi-
g cate that the operational conditions at New Orleans induce greater
;§ ! stress than the oporational conditions of either Houston or the

i FAA, and that the stress is of a similar type.
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‘18 : C.4 COMPARISON OF PREOPERATIONAL AND OPERATIONAL STRESS RESPONSHS
3 ) C.4.1 Introduction:

Ty T

The two previous sections have presented and discussed the

. rosults obtained from the New Orleans VTS during pre-operational
and operatlonal conditlons, This section compares these two sots
of results on thoe basis of levels and pattern of recorded stress,

it e TR L2 e AP i e S

C.4,2 Comparison:

The results based on the responses of five pre-operational
and seven operational watchstanders ordered by the magnitude of
the post-shift median scores are compared in Table C-9 for the ,
somatic and the mood itoms. Comparison reveais: a) a different L ;
rank order or pattern of responses between the two conditions, and 5'
b) considerably lower levels of stress reported for the pre- ‘
! operational condition,




'ﬁ ! TABLE C-9. COMPARISON OF PREOPERATIONAL AND OPERATIONAL STRESS
' RRSPONSES OBTAINED AT THE NEW ORLEANS VTS

| SOMATIC INDEX
f POST MEDIAN SCORES RANK o
b I TEM PRE_ OPERATIONAL PRE 0PBRATIONAE1 i
o . ;
i Aching or burning eyes 1.03 1.7 1 3 !
4 stiffness 0.77 1.14 2 6 .
b Loose bowels 0.63 0.44 3 11 !
5 Insomnia 0.60 0.28 4 16 I
. Headache 0.59 1.95 5 2 !
. Diff. staying awake 0.52 1.44 6 4 i
;| Constipation 0,51 0.29 8 15 i
b ! Distracted by noise 0.48 1.24 9 5 i
o Twitching muscles 0.46 0.43 10 12 3
y: Sweating 0.42 0.93 11 7 {
2 Loss of temper 0.39 1.96 12 1 |
g Nausea 0.38 0.54 13 10 {
- Asthma 0.35 0.26 14 17 .
- Chest painy 0.35 0.30 15 13 t
| Broathing difficulty 0.34 0.25 16 18 ;
2 Dizziness 0.33 0.29 17 14 :
N Poor appetite 0.35 0.68 18 9 ;
i Nightmares 0.30 1.20
" MOOD INDEX
) POST MEDIAN SCORES RANK
- ! 1TEM PRE OPERAT IONAL PRE | OPERATIONAL
E | Fidgety 0.95 1.68 1 9
A Irritable 0.75 2,20 2 5
Anxious 0.58 1.07 4 11 .
On edge 0.558 2.38 5 3 ‘
; Uncomfortable 0,52 1.94 6 6 :
3 NDepressed 0.43 1.73 8 7 : ,
N Upset 0.43 1.47 9 10 g
‘ Drowsy 0.42 2.74 10 2 g
0.35 3.04 11 1
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Comparison of the rank-orders of the somatic items shows
! "Aching or burning eyes" to rank highest for the pre-operational
{ condition while "Loss of temper'" ranks highest for the operational
|

condition, followed by "Headache' then "Aching or burning eyes.,"
In general, the two rankings do not agree (Spearman rank-order
correlation = 0,42, not significant).

In terms of mugnitude only "Aching or burning eyes" showed i
appreciable stress in the pre-operational condition, while eight
somatic itoms excoeded a rating of None for the operational con-
P dition, This difference indicates conslderably lower levels of
: somatic stress for the pre-oporational condition.

Co Comparison of the rank-orders for the mood items shows

: i "Fidgoty" to rank higheat for the pre-operational condition while i
( "Pired! then "Drowsy" loud a list of eight mood items which rank !
‘ higher than "Fidgoty" for the operational condition, In general,

e o Sl o

the two ratings do not agree (Spearman rank-order correlation =
<0,34, not significant),

In terms of magnitude, only "Fidgety", showed appreciable
stross in the pro-operational condition, while ull 11 mood items
ashowed appreciable stross for the oporational condition, Scores
on the 11 mood items wore greuter for the operational than the
pre-operationual mood itoms,

8 A, i s BBl T A

C.4.,3 Discusslon:
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! Although only & out of 12 pre-operational and 7 out of 11

; operutional watchstanders who roceived the forms participated and
the forms for the operational condition were returned very slowly, : >
o the results are not unexpected., Theso results indicate:

i eeat 2

- A very low pre-oporational stresys level, lower than at !
operational Houston-Galveston, !

< A very high operational stress, higher than at operational ,
Houston-Galveston,

« A difforont pattorn of stress response for the high stross
operational condition than for the low stress pre-operational
condition,
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In essence, the pre-operational situation at New Orleans
generated very little stross and a pattern differing from opera-
tional Houston-Galveston or the FAA, The operational stress
levels wore cloarly higher, while being similar to operational
Houston-Galveston and the FAA, This incrcase in stress from pre-
operational to operational levels is probably due to the respon-
sibility of belng fully operational and the change to a twelve
hour shift, However, the operational levels at New Orleuns ex-
ceeded those at a similar VTS Houston-Galveston. Unlike the
Houston-Galveston VTS the New Orleans VTS lacks any form of posi-
tive surveillance, New Orlesans wutchstandors do not have ruadar
or television for definite locution and continuation of vessol

positions and relative movemonts, Watchstanders glean such infor-

mation by monitoring bridge-to-bridge and other radio communica-
tions activity in a voluntary system with an unknown level of
participation, This absence of accurate position information
louds to considerable uncoertainty., This uncertainty underlics
the increased levels of stress obtained,

C.4,4 Recommendation:

+ Provide positive surveillance ut the New Orleans VTS,
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C.5 CRITICAL INCIDENT INTERVIEWS CONDUCTED AT THE NEW ORLEANS
VTS CENTER ON 10-14 APRIL 1978

C.5.,1 Introduction;

The elevated levels of satress reported by watchstanders in a
previous survey conducted in September, 1977, at the Houston-Gal-
veston VTS prompted a need to uncover the sources of these elevated
stress levels., In tho Houston survey, watchstanders indicated
degree of stress from none through moderate to severe on a linear
scale for each of the 30 survey items describing physical and
emotional symptoms of stress. Watchstanders reported appreciable
stress on 7 of 19 somatic items (e.g., '"tense", "worry"). The most
sensitive items were "aching or burning eyes" and '"tiredness",

More importantly, respondenta to every item exhibited a worsening
trend throughout the watchstander's shift. These results are fully
reported in Reference 1.

The survey at Houston and the two additional surveys conducted
at New Orleans (see C,2-C.4) demonstrated elevated stress levels,
but their sources remain unknown. If known, these sources might
be relieved through changes in equipment, layout, or procedures,
However, these stress levels may also arise from such uncontrollable
sources us an individual's predisposition towards stress, or from
specific, unanticipated incidents, such as accidents,

One technique for determining the sources of these stresses is
to nak the watchstanders, using a structured interview method
developed by Flanagan (Reference 2) known as the critical incident
technique., This method has proved useful in finding causes of
accidents and near accidents. The technique involves identifying
a particular kind of incident and then obtaining details about the
incident itself and the events which led up to it. For example,
Fitts and Jones (Referonce 3) used this technique to ask pilots to:
"Describe in detail an error in the operation of a cockpit control
(flight control, engine control, toggle switch, selector switch,
trim tab, etc.) which was made by yourself or by another person
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whom you were watching at the time." They uncovered several sys-
tematic errors: substitution errors, adjustment errors, forget-
ting errors, reversal errors, unintentional activation, and in-
ability to reach controls.

In the prosent study a structured interview was developed to
ask watchstanders to recall an incldent in which they experienced
stress, The incident need not be of major proportions or obviously
stress-inducing 1ike a collision, ramming, or grounding, but might,
for instance, only involve difficulties with a particular piloet.
Details about the lncident are obtained in order to determine:

1) possible changes in equipment, luyout, and procedures which
could roduce or eliminate these stresses; 2) individual differences
in stress responses; and 3) specific incidents which are stressful, ?

C.5.2 Subjects: Twelve watchstanders, one watch officer and two ' !
watch supervisors (CPO's) participated in this interview, All had
participated in or had knowledge of the stress surveys conducted
in October 1977, and April 1978, Participants came from two dif-
forent shifts. All watchstanders were in their early twenties,
had served in the U,S. Coast Guard for a median of 4.9 years, and
all but one had served in the New Orleans VT8 from the time it
became operational in October 1977, The one exception had just
completed training. The chiets and supervisor were older and had
considerably more U.S, Coast Guard experience. HKach had been
relieved briofly from duty to participate in this interview,

e et e e b e

C.".3 Apparatus: Lbach 1nforviow proceeded as outlined in the form ‘
pivosented as Table C-10, Rach question required discussion by the ?
watchstander., Questions included general inquirles about streus '
sources as well as requests for overall recommendations for changes : ‘
at the VIS and elaboration of specific incidents, i

This interview is a revised version of that used at the Houston- :
Galveston VTS in March, 1978. On the basis of data gathered at !
that center, this interview emphasized certain topics. These
topics included suggestions for new equipment, descriptors of




TABLE C-10, CRITICAL WATCHSTANDER STRESS INCIDENTS STRUCTURED

B e T
% - T

; INTERVIEW
¢
i Preface: . g
§ The survey administered at this Vessel Traffic Service Center 2 %
¥ revealed the presence of stress. The purpose of this inter- g %
5 view is to uncover the sources of that stress and to assess 1 t
; the form of these stresses. Do you agree that there is stress ! ¥
i present at the VTS Center?
; Yes No f ‘
p A. General: |
1. Sources: Please indicate those sources of stress which in f
your opinion exist at this VTS Center, i
' !
| L
!
4
!
!
g
.f 2. Changes: What changes do you suggest be implemented to
reduce or eliminute these sources of stress?
Equipmont:
New Equipment:
Layout!
Procedures:
124 ‘
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TABLE C-10. (CONTINUED)

Descriptors:

1. Stress respondent: In comparison to others, rate your
response to stress on the following scale:

Much more than others Same as others Much less than

others

2., Stress response: Please describe those stress responses
which you usually experience?

3. Motivation for VTS duty: After this tour of duty expires,

what would motivate you to continue on as a watchstander
in the U.S, Coast Guard?

Incident:

Please describe a recent stressful incident occuring while
you were standing watch at the VTS ccnter. This incident

need not be of major proportions, only one in which you experi-
enced stress,

Description:

How recently did this event occur?
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TABLY C-10., (CONCLUDED)

What made this u satresaful incident?

What stross sonsatlons did you faeel?

For how long after the Incident did you foel this way?

What changes in thoe oquipmont, layout, or procadures would
you suggoest to provent such an incldent from recurring?
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watchstander's potential or predisposition for stress response
and type of stress response, and inquiries about the stressor and
the behavior, mood, and sensations experienced during critical
incidents.

C.5.4 Procedure: Interviews were conducted in the observation room
adjacent to the operations room, where both the interviewer and
the respondent could remain comfortably seated and uninterrupted
for the 20-minute interview period. The interviewer began by
reintroducing himself to the watchstanders, and explaining that
since tho previous survey had identified the presence of stress,
the purposc of the present interview was to uncover the sources
of that stress., If the watchstander agreed to participate, the
interview proceeded, All watchstanders approached in this way
agreed to participate., The interviewer then asked each question
from the invorview form in a conversational manner, rather than
merely reading the question aloud. The watchstander's responses
were recorded in writing on the form, and the interviewer often
probed for further details.

C.5.5 Results:

The nature and frequency of responses obtained from these
eritical incident interviews are summarized in Table C-1l, It was
found that the stress source reported by most watchstanders involved
the radio. Apparontly, listening to the volce transmissions plus
static on the radlo is normally fatiguing, but becomes very stress-
tul during surges in traffic loads (more than three or four
murinors calling in at the samo time). These surges produce a
situation in which one pilot or operator breaks in on another on
the radio channel, making communications very difficult. Further
complications arise from the U,S., Army Corps of Englneer's trans-
mittors at the locks., Vessels communicating with the locks some-
times overpower all other radio activity. Other sources of com-
munication problems are switching among transcievers in Sector
[ and non-participant or abusive pilots and mariners.
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A second source of stress involves boredom, on the one hand,
and at the other, extreme high traffic loads (20 to 25 vessels)
and long houra. The third major source is interpersonal conflict
between the watchstander and supervisor or the watchstanders and
other watchstanders., An additional source of stress is the fecl-
ings of inadequacy to perform a good job with the available equip-
ment and procedures,

The most frequent suggestions for new equipment revolved
around acquiring various types of surveillance equipment., Such
equipment would allow watchstanders to identify vessels, fix their
positions, and determine their speeds more easily., This equip-
ment would permit improved acquisition of this information while
reducing the need for radlo usage. Other suggestions to reduce
or eliminate noise and clutter on the radio channel included the
use of filters and noise limiters,

The watchstanders suggested two ways to improve the present
equipment layout: 1) by positioning the communications console
at an angle to the computer display so that watchstanders could
reach it without moving their chairs, and 2) by centrally locating
the supervisor's position so that watchstanders do not disturb
othors while requesting his assistance.

Suggested changes in equipment to reduce or eliminate sources
of stress concerned the computer, the radio communications, and
the intercom between the watchstander and supervisor. Suggested
improvements in the computer system include those for the tabular
displays and those for the map. In addition to adding another
display area, a number of improvements to the present displays
were suggested. These are listed in Table C-11. From the discus-
sions about the map, it became apparent that the map should convey
more information about the river, destination points, and adjoining
sectors. Improvements suggested for radio communications involved
the reduction or elimination of interfering radio traffic. Sug-
gestions specific to each sector are presented in Table C-11,
Finally, the need for the intercom between supervisor and watch-
stander 1is questioned.
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The procedural change most desired by the watchstanders would
be to alter the radio communications style making it more accep-
table to the mariners; this change would facilitate courteous
communications and might possibly increase participation, Several
other suggestions are listed in Table C-11. Most notable are the
last two concerning rearrangements of Sector Il boundaries, in
order to reduce radio interference.

Several suggestions concerning personnel were offered (see
Table C-11,, the most notable being a request for more watch-
stunders to muke shorter, 8-hour shifts possible,

Table C-11 contains a catagory entitled "Descriptors', These
two items were incorporated to find out how watchstanders actually
respond in general to stress, FRrom Item 1, it appears that they
tend to respond “less than othors", However, from Item 2, no
conclusive pattern of responses tends to emerge. These data are
reported for information and for later comparison with other
conters,

Thirteen critical incidents are reported in Table C-11., (Only
watchstander incidents are reported since this is the position of
interest), The critical incidents reported are interesting in
their variety and the explanations of why they are stressful,
There were, in essence, 13 different instances, but explanations
of what was stressful about the incident involved only three main
{tems: indefinite radio communicutions with the mariners, diffi-
~ult coordination with the Captain of the Port's office, and
inability to find written information rapidly.

Finally, the closing quesation, "Do you have anything you wish
to add?", brought forth many responses, Those falling into the
catagories outlined in Table C-11 are included therein. The
several other responses are listed without comment in Table C-12.
These further responses can be described by four categories:
Comments about their job, about their career, about specific
problems, and about other suggestions for improvements.
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C.5.¢ Discussion:

No difficulties were encountered in conducting the interviews.
The watchstanders were familiar with the interviewer from two
previous visits to the New Orleans VIS, Watchstanders began
answering questions immediately and appeared confident of their
privacy, They also displayed an understanding of the need for
such an interview, often by requesting to participate. Watch-
standers did display some nervousness during the interview; how-
ever, this nervousness was probably due to the process of being
interviewed, not to the subject matter at hand.

This critical incident technique proved effective in eliciting
information unobtainable by the other data gathering methods
employed. The responses throughout the inverviews dealt with radio
communications, acquisition of surveillance equipment, and feelings
of inadequacy to perform the job, This last item was emphasized
greatly in response to the closing interview question, ''Do you
have anything you wish to add?"

It appears that the absence of any positive surveillance
apparatus in the New Orleans VTS system necessitates increased
reliance on radio communications for information concerning the
whereabouts of the vessels, Watchstanders know thelr sole source
of information comes from the pilots and mariners who are often
inaccurate or, at best, casual about the information they give,
who are at times reluctant to participate, or who simply do not
participate., Watchstanders also encounter considerable difficul-
ties with the radio itself in terms of background noise and clutter,
non-VTS users, very powerful transmitters, and mariners' breaking
in. Consequently, there is considerable uncertainty about the
completeness and validity of the information, resulting in stress
for the watchstanders and feelings of inadequacy about doing the
job well, Stress levels should be reduced considerably by the
installation of positive survelllance equipment such as radar,
television and so on,

These results are based on 15 interviews taken from watch-
standers in two different day shifts. There are a total of 33
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L operationnl personnel split into four 12-hour shifts at New Orleans.
’f The sample taken is considered representative of the operational
3 contingent at NOLA VTS.

C.5.7 Conclusions:

3% R In general, the greatest stresses experienced by VTS watch- :
@% standers at the New Orleans Center appear to be difficulties in

4 . radic communication, a noed for positive surveillance systems and

kf boredom alternating with overload from high traffic loads or ;

) surges, Their descriptions of stross indicate that most watch- &

standors perceive thomsolves as responding less than other watch-
standers in stressful situations, but no consistent pattern of
responses appears across individuals, The critical incidents also
, reveal no consistent pattorn in stress sensations, although most
i subside quickly,

TR b

- €.5.8 Recommendations: ;

. 1. Hquipment chunges most strongly recommended were:

- - Acquisition of positive survelllance equipment such as radar,
4 closed-circuit television, etc.

; ' - Installation of noise filters and noise limiters into the :
! radio 3
’ - Proviston of u second tabular Jdisplay area for the computer f
diaplay, f

«: Radio communications should be reduced by:

- Relocuting radio transcelver antennas
« Asslgning a different radio frequency to cuch sector

|

| ,
I | "
A ! =  Rearranging sector boundaries ]

:

|

! - Removing non-VTS users from the radio channels.

i
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: TABLE C-11. RESULTS FROM NEW ORLEANS CRITICAL INCIDENT INTERVIEWS
1 A, Stressor Sources:
i Freq,
b Background noise and Non-VTS activity on the radio
1 | channel (eapecially in Sector 3). 5
E More than three or four mariners calling in simul- .
8 taneously, 3
i
T Necessary switching between tranacelvers in Sector I. 3 '
R
g Pilots and mariners not participating or abusive when
v thoy do. 3 :
k- Boredonm, 3 i
@. ‘ Trafflc load exceeding 20 to 25 veasels. 2
ﬂ% Long hours (12 hour shift). 1 %
b
f; Difficulty with supervisors q
‘ﬁ Difficulty with other watchstanders, l g‘
:%~ Feeling inadequate to perform the job. 3 ﬁ
. 3
. 1
E B. Changes suggested to reduce or eliminate stress sources: f
f : 1. Bquipment ' %
] g Computer Tables . E
) Provide two tabular display areas on the computer Jdis- j :
L play. 5 ! }
i Add a function to display the vessels underway listing § }
; in alphabetical order, 1 B ¥
: ¥ Ry
Add to a vessel's critical traffic summary those % ;
vessels docked or anchored at his destination, 1 j i
;? Provide listings of standard vessel name and geo- g 3
2 graphlic location abbreviations accessod using ] i
the PEM. 1 i ]
{ Provide for more than 10 characters in the vessel ; q
! status display to reduce or eliminate abbreviations, 1 ’ \
e ——— . ’ i
| Total exceeds 15 becausn most reported more than one stressor .
: source,
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TABLE C-11. (Cont'd)

Map

Provide a precise map of the river,

Display more destination points on the map.
Display a portion of the bordering sectors.
Radio Communications

Sector I. Ratablish one transcelver site per sector
even if Sector boundaries must be charged.

Section IIl, Bither provide another VTS channel or
remove other users,

Sectors II and IV, Hither place on different fre-
quencies or reduce power to eliminate cross talk,

Intercom

Provide each watchatander with equipment to both
recoive and transmit on all channels or

Install a better intercom between watchstanders and
suporvisors,

2, New Bquipment

Positive Surveillance

Closod clrcuit tolovision

Radar

Patrol bout

Helicopter

Cover windows with Mylar shoets to replace drapes,

Radio Recelver

H
e Lkl

-

P ot Pt
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Filter all frequencies below 300 Hz. and above 3000 Uz,

Inst:ll o fast responding automatic noise limiter cirv-
cult,

Plgcekdepth indicating buoys in river especially near
anks.
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k TABLE C-11. (Cont'd)
4 Fregq 3
E i
4 3, Layout ]
& Position communications console at an angle to the i
b computer display facilitating reach. 2 %
pr: : e 3
K | Pluceo supervisor's position on a raised glltform in §
! the middle of the watchstanders' positions. 2 ;
. 4, Procedures
- Chango radio communications procedures from strict !
. military to a more courteous interaction with the '
. public, 6
- Rliminate the long, diaturhing procedure of requesting 1
3 the supervisor to permit radio transmissions on other }
4 froquencies. 2 :
& Space chockpoints more evenly. 1 :
g I
g} Make training more approprinte and effective, 1 §
jﬁ‘ Conduct brldgo-to-brldﬁe communications so that i
pi watchatandors know who is passing whom and where, 1 %
- Baso the adjustment trom day shift to night shift §
1 by having watchstanders ropeatedly stand the same v
- watch, 1 :
; { Move Industrial Cuanal to Sector 2 (bocausc of proximity .
‘ i of radio antonnu). 1 )
‘ : ‘
b | lixtend Sector 2 to the next inridye beyond H.P. Long. 1 ;
E § Make an estimated advisory subject to revision when a
b | vossel calls in, to speed response. 1
& §. Personnel i f
| !
& More watchstanders are needed, enough for an extra section, : :
80 that B«hour shifts with reasonable amounts of time 3
oft betwoen shifts will become possible. d ;
More recognition tor this job is nceded, 1 } \
More appropriate ranks and rates for this job must be )
doetermined, 1
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TABLE C-11. (Cont'd)

e oo,

G,

Change from Coast Guard to Civil Service since the

military manner interferes with public

Descriptors

*n
iz
1.4
0

o

acceptence.

1, Stress Responder, Self-Reported ("In comparison
with other watchstanders, how would you rate

your response to stress?!),

Rating
Much more than others
More than others
Same as others
Less than others
Much less than others

(2 R7 8 W

2, Stress Response, Self Reported ('Please describe those
stress responses which you usually experience.").

Behavioral Mood
Response Response

Hyperactive - 2 Mad/angry -« 3
Talks louder - 2 Short tempered - 2
Yells - 1 Controlled - 2

Shouts - 1 Irritable -~ 1
Curses - 1 Intolerant of
Argues - 1 errors - 1
Forgets more - 1 "Clutching out" -1
Frustrated - 1

Apprehensive - 1
Uneasiness - 1

Somatic
Response

Growing uneasiness - 2

Tension headaches - 2

Anxious - 2

aeela udroniin flow - 2
ped-up -

SKook-up -1

Nervous - 1

Shaking - 1

Tight - 1

Wound-up - 1

Tense - 1

13§
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TABLE C-11 (Cont'd)
D.  Incidentcs
Incident fgressor Sensetion Duration
Had a bad day, Folt picked on, Mild anger 3 hours
Highway hridge broke Inability to elt liko walking 2 hours

1 down, hacked up
{ traffic, tied up
radlo

Sector 3! Teyiny to
pive a traffic summary
when the lock operator
broke in,

Sector 4: Two talking
who will neither get
off or lot us break in

Sector 21 Plrat day
on with 18 vessels
calling in, Just
after Conter's
oponiny

Shiy dragging anchor
in fogry wenther
atriking soverat
othera, Notifled COTP
0“"\\'0&

Two vessels reyuesting
information at the
same tima, two await-
ing entry, one mupply
hoat, and one other

Vensel called in
stnting he was at a
cortain point, how-
over, theve was no
idea who he waa,

Tug sank killing 3.

got through to
veusels on radio,

Confusing situa-
tlion because did
not know how much
mariner had recoiveds

Unable to communi-
Cite,

High traffic load
coupled with boing
¢losely watched,

tonsegquoncos to
othor traffic

¢ uncertainty
wbout actions of
the COTP office.

Gotting backed up
as all vossols!
information must
he onterced into
computer

No idoa what
vensel Lt was,

Last person in
contact with
them,

out, telling them
off,

Anger

Angry.

Tenseness
teay, dejection,
anger

Rrustrated,
not rested.

Nervous

Mad, angry,
\upaet,

An§rK bocause
neither pilots nor
rescue informed him
30 that he might
have done something

2+3 minutes

20 minutes

2 hours

aftor u night's

sloep

Quite a while

1018 minuten

S minutes
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TABLE C-11, (Cont'd)
D, Incidents (Cont'd)
Incident Stressor Sensation Duration
Middleman between Does not like being | Uneasiness puring most of

tow and a ship, Ship
broke tow, Neither
Rnrtlcipnnts. Ten

‘A, later tow calls
to identify ship for
legal purposen

Syatem went off the
air

Sector 2: contained
18 vesnels when locks
opened at 1730: four
enteresd from Indus-
trial and three from
Harvey Locks, Two
vessels away from
pler, Requested and
obtained aid,

Sector 2 contained
33 vessels, Worked
solid for 3 hours

caught between
two users.

Count not find
manual describing
steps to bring it
up,

Uable to get in.
formation to
mariners

Very high number
of vessels,

Bxcited and
concerned,

Frustrated,
butterfly's in
stomach,

Tenseness in
shoulders, back
of neck, very
tight.

12 hr. shife,

3 minutes

2-3 minutes

1 hour

o
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TABLE C-12, GENHERAL COMMENTS FROM NEW ORLEANS WATCHSTANDERS

Comments
About their job:

Total simulution makes it all unreal.

Watchstanders are limited in what they can say by the
information they have,

Absence of any positive surveillance produces doubt and
uncertainty,

Would like more accurate information so that Lhey are not
operating in a vacuum,

No feedback as to how well watchstanders are doing as
individuanls, sections are evaluated on the basis of the
percent of participants,

Somotimes leave out information to clear radio channel
quickly,
About thoir career:

Recognition for this job is not high.
Job 18 not perceived as challenging or meaningful,
Does not believe systom is useful.

Problem with distribution of ranks and rates; watch officers

and chiefs do the same job,

Desiros sea duty, no career advancoment at the VIS8 center
sinco there is no VTS rating.

On specific problem:

One rveported documented hearing loss.
Another claims headaches resulting from headphone pressure,
A third is taking medication for undiagnosed headaches.

Other suggostions for improvement

Bstablish emergency procedures.

Rules arv not well established, creating doubt and uncertainty

of action,

Make advisorles cover ferries.
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