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ABSTRACT

This study examines damage to the New Orleans Fire Department
resulting from the Five-City~Study attack and analyzes thé capabili-
ties ol that fire department in dealing with the postattack fire
situation. After a review of the damage incurred by personnel,
facilities, and equipment, the remaining fire-service resources
were evaluated with respect to the magnitude of the demand situation

and obstacles preventing the satisfaction of those demands.
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SUMMARY

The role of the Five-City-Study fire services in dealing with situations
following nuclear attack will depend on how well the fire-service resources sur-
vive the attack, and the maghitude and kinds of demands placed upon them. The
demands facing the fire services are being analyzed in other research efforts.
The study reported here evaluated damage to the fire departments of each city
as a result of the Five-City-Study attack. The evaluation proceeded through

consideration of the following:
1. Strength and location of the fire services prior to the attack

2, Casualties and damage incurred in the fire services as a result of the
attack :

3. Analysis of the remaining capabilities in the postattack period

Briefly -summarized, the résearch reported here is for the city.éf New
Orleans under conditions of the current plan, which calls for all personnel and
equipment fo be located a4t the fire stations. The research yielded the follow-
ing findings:

1. TFirefighting-personnel would experience fatalities: on the corder of 85%
of their number, Of the remaining personnel,only 31 (approximately 3%
of the total force) are uninjured.

2, None of the fire stations would be completely usable .after the attack
and only one station could be restored to operation with limited re-
pairs. The Fire Department Headquarters, Training School, Maintenance
Garage, and Communications Center would be completely inoperable,

3. None of the fire-service trucks would be completely usaBle after the
attack, but three trucks could be restored to operation within half an
hour with light repairs,

4, Survival of the fire-service trucks would have been significantly im-
proved if they had been stationed in open areas rather thaﬁ&inside the
firehouses. If this strategy had been employed, three trucks would be
completely usable after the attack, in addition to the three¢ available
for use within half an hour.

5. Damage to the water supply system would hc quite severe withja general
loss of water pressure over most of the city,

vi
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-

Since the city would experience about 150 residential fires, the
degraded fire services would be completely incapable of dealing suc-
cessfully with the total postattack fire situation. Due to the
damaged fire-service resources and' the constraints on mobility
imposed by debris-laden streets, orthodox firefighting should be
abandoned in favor of the following: :

a. Augmenting self-help firefighting
b, Some limited exposure-control activities at crucial locations
c. Aiding evacuation from areas where uncontrolled fires threaten

population Survival

At best, however, the accomplisbments of the surviving remnant of the
professional fire service would be of small consequence.

vii
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Section 1

INTRODUCTION

This report is one of five similar reports which are submitted under the
provisions of Contract Number N00228-68-C-1793 between U,S. Naval Radiological
Defense Laboratory and URS Research Company. The purpose of this report is to.
calculate the damage to the New Orleans Fire Department due to a postulated
nuclear weapon detonation (Ref. 1). The research effort of all five reports
represents a component study (Werk Unit 2522H) of the Five-City. Study being con-
ducted by the Office of Civil Defense,

BACKGROUND

Previous research concerning fire-service capabilities was performed by
URS under Contract NO(C228-67-C-0694 (OCD Work Units 25124 and 2522E). Work
under this contract was primarily devoted to developing a generalized analytic
scheme for evaludting the probable effectiveness of the fire services in han-
dling requirements .or damage control and rescue a@ter nuclear attack (Ref. 2).
In addition, the preattack distribution of fire-service resources for the five
cities was determined and. a preliminary analysis of the damiage to the fire ser-
vices for downtown San Jose was performed (Ref. 3). Other research wcrk concern-
ing fire-service capabilities was performed under Contract N00228-67-C-0710
(OCD Work Unit 2538C, Ref. 4). Under this contract, effort was directed at the
development of an interim general model for calculation of the buildup and
spread of fire in selected cities as a result of the nuclear attack specified
in the Five-City Study. The results of all of the above effcrts have been uti-

lized as appropriaté in the preparation of this report,

SCOPE OF WORK

The five reports submitted under the current contract encompass the cal-

culation and analysis of the damage to the fire departments in the -cities of
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San Jose, Albuquerque, New Orleans, Providence, and Detroit as a result of the

Five-City-Study attack (Ref. 1). The output includes the following items for
each city:

1. Ar analysis of the damage to and remaining capabilities of each fire
department in the area

2. A map overlay showing surviving usable facilities and the nature of
damage to unusable facilities

3. Tabulations of surviving usable equipment (trucks) and of the unusable
equipment with the nature of damage indicated

Results for each of the five cities are bound separately. This report

gives the results for the city of New Orleans.

1-2
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Section 2

PREATTACK DISTRIBUTION OF RESOURCES

The actual location of the various fire department resources at the time
of the postulated attack is determined -by the situation estaﬁiished in the New
Orleans attack preparation scenario (Ref. 5), the latéét emergency plans for
the fire department (Ref. 6), and the current roster of resources of the New

Orleans Fire Department.

According to the attack preparation scenario, New Orleans has been brought
up to the highest level of preparedness. No general evacuation has been or-
dered or has taken .place, but it is estimated that about 5 percent of the pop-
i1llation has evacuated the city. An estimated 80 percent of the remaining pop-
ulation is sheltered according to plan, The Civil Defehse Emergency Operating
Center has been placed on a 24-hour alert basis. The fire department has en-
gaged in intensive recruitment and training which has resulted in maintaining
its normal strength of approximately 1000 members in spite of loss of employees

to the National Guard and military reserve units.

Given. the crisis build-up period as described in the above rscenario, fire
department responses to the situation have been identified (Ref, 6). The New

Orleans department is organized basically as depicted below.

FIRE
bEpARTIENT || APMINISTRATION
HEADQUARTERS

L
[ | T— [ 1

1 Divisi . i i
'F1rg Training ion Fire Fire
Fighting . . of Alarm Prevention
o Division . T DR
Division Repairs Division Division
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In accordance with the fire department emergency plans, all personnel
would be located at their normzl duty stations at the time of the postulated
attack. This procedure corresponds to that used during the moét recent:hurfi-
care incident in New Orleans. Administration Division personnel would be at the
Central Fire étation, Training Division personnel at the Training School, Fire
Fighting Division personnel at their respective staticns, Division of Repairs
personnel at the Maintenance Garage, and Fire Alarm and Fire Prevention Division

persomnel at City Hall.

The locations of all fire department facilities are shown in Fig. 1, which
also indicates ground zero for the attack and corresponding overbressure con-

tours of interest.

The locations of all personnel, trucks, and facilities at the time of the
postulated attack are given in Table 1. It should be noted that approximately
50 motor-driven boats owned by fire department personnel have been officially
volunteered to form a fleet to be used by the New Orleans Civil Defense organi-
zation in times of emergency, such as..nurricanes. Emergency plans call for
assembly of these boats in the New Orleans City Park. They have been assumed

to be in position at the park, in the stadium parking lot.

2-2
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Section 3
POSTATTACK CONDITION OF ALL FIRE-SERVICE PERSONNEL

Casualty curves have been developed for various building types by 5everal
investigators (Refs. 2, 7, and 8). By means of these curves, the number of sur-
vivors and their condition may be estimated for the shelter buildings: of inter-
est, It has been assumed that fire department personnel suffer casualties in
the same ratio as the general population. Wherever necessary, spedific mortal-
ities and casualties in a group of personnel were assigned randomiy. Overpres-

sure levels associated with specific locations may be seen in Fig. 1.

It has generally been assumed that the only personnel available for duty
after the hypothetical attack are those in the uninjured category. A complete
listing of the various casualty categories has been given, howeéver, since some
of the injured personnel could be .vailable for duty after a short period of
medical ‘treatment. In some cases even firemen with untreated injuries may be

capable of performing normally,

Table 2 presents the location and condition of all fire-service personnel
after the attack, A summary of the condition of personnel for the various fire

department divisions is given in Table 3.

The casualty numbers given inh Tables 2 and:3 are for blast effects only.
These casualty figures are analogous to those of the Dikewood report for New
Orleans (Ref. 9) wherein no consideration has been given to.pcssible casualties

resulting from fire, residual nuclear radiation, or flooding.
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Section 4
DIMAGE ESTIMATES FOR FIRE-SERVICE FACILITIES

Facilities of the New Orleans Fire Department irclude Fire Department
Headquarters, Fire Stations, shintenarce Garage, the Training School, Central

Communications, and the water supply system.

The Maintenance Garage, Communicatiorns, and the water supply sysiem are
actually shared facilities under the jurisdi-~tion of other city departments but
are vital to effective fire department operations and are therefcre included.

A preliminary evaluation indicates that damage to the water supply systea would
be quite severe. A mjor portion of tke city experiences more than 10 psi over-
pressure. This results in general loss of wxater prossure because of extensive
piping damage due to the weapon crater, grournd motion, and collapsed structures.
Drafting from open bodies of water such as carals and bayous would be difficult

due to access problems and would have very limited usefulness.

Damage estimates for the various fire department facilities have been made
utilizing the URS building damage predicticn methods (Ref. 10). The facilities
are primarily brick load-bearirgz buaildings with similar response characteris-
tics. On a gross basis, buildings experiencing less that 1-1/2 psi are con-
sidered completely operable since the only damage would be some broken windows.
Buildings which are exposed to 4 - 5 psi are considered completely inoperakble
(although some of these buildings would still be standing, they would be too
hazardous for use by the fire department). The intermediate range of overpres-
sure conditions (1-1/2 — 5 psi) would yield buildings o=nly partially usable;
appropriate overpressure ranges have been identified with corresponding damage

levels.

The Maintenance Garage, Training School, Communications Center and almost
all the Fire Stations would be completely inoperable since they experience 5
psi overpressure or more. The fire department facilities are indicated in

Fig. 2, which also gives The postattack condition of each in terms of usable
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facilities and the mture of damrge to the umesable facilities. XNot shosn in
©ig. 2 is Fire Scation 5-8 which is located 2t New Crlearms Intermetiomel Air—
port. Thke damge SFnbols used in Fig. 2 are identified as folloxs:

Cospletely operable {except some broken wirdows)

Firehouse decis jammed or otherwise inoperable plus some light damge
such as 1os=s of windows and light interior partitions

Exterior walls cracked and partially blown out

Roof disrupted and partially removed

® & 00 O

Completely inoperable

The damage descrintions shosn apove are additive with ircreasinr overpres-—
sure; for example, where a fire station has experienced exterior wall cracking,

the lower overjressure damage to docrs, etc., would also be present.
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Section 5
DAMAGE ESTIMATES FOR FIRE-SERVICE TRUCKS

Damage to fire-service mobile equipment must be estimated for two distinct
categories. First, for mobile equipment located inside (or immediately adja-
cent to) the fire department facilities, damage depends almost totally on dam-
age to the facility itself. Second, for mobile equipment located outside (and
sufficiently separated from surrounding structures to be unaffected by damage
to the structures), a separate damage function related to overpressure is used
(Ref. 2).

For vehicles located inside facilities, the following damage levels apply:

S—— -
o ERPRE%SURE DANAGE DESCRIPTION
(psi)
0 —-1-1/2 Completely operable -except some windows broken

1-1/2 - 2-1/2 Light damage such as broken windows, bent and dented
hood, fenders and compartment doors (up to half an
hour may be needed to restore operability)

2-1/2 - 4 Moderate damage such as wheels and/or engine dam-
aged (1 to 2 hours required to restore operability)

4 -5 Destroyed (or at least trapped in damaged buildings)

All the trucks of the New Orleans Fire Department are assumed to be sta-
tioned inside their normal facilities. The exact location and condition of

all these trucks after the postulated attack are given in Table 4.

A summary of the condition of the trucks is given in Table 5, The last

item in Table 5 summarizes the damage if all ctrucks had been stationed outside
the facilities.
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F,
f Table 4
y POSTATTACK LOCATION A.\'D CONDITION OF FIRE-SERVICE TRUCKS
COMPLETELY LIGHT MODERA™ ¥ g \
LOCATION USABLE DAMAGE | DAMAGE INOPERABLE
% Trazining School 2 pumpers
City Park ] 50 motor boats
1 *
- Fire-Stations
i 1 -1 1 pumper
3 1 salvage unit
: 1 -2 . ’ 2 pumpers
3 1 ladder truck
4 1 -3 1 pumper
- 1 snorkle
1 ladder truck
1 rescue unit
2 -1 2 pumpers
E 2 -2 2 pumpers
L 2 -3 . 1 pumper
3 ; 1 ladder truck
: - 2 -4 ’ 1 pumper
. 1 ladder truck
i | 2 -5 1 pumper
| 1 ladder truck
| 3-1 ' 1 .pumper
1 1 ladder truck
| 3 -2 2 pumpers
|
; 3 -3 2 pumpers
- ! 3 -4 2 pumpers
: é 3 -5 1 pumper
. 1 ladder truck
H
| 3-6 2 pumpers
3 : 4 -1 1 pumper
& ‘ 1 ladder truck

3 *
- District and station number.
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Table 4, cont.

CONPLETELY LIGHT MODERATE
LOCATION Y
10 USABLE DAMAGE DAMAGE INOPERABLE
4 -2 i pumper
1 ladder truck
4 -3 2 pumpers
4 - 4 2 pumpers
4 -3 2 pumpers
5~-1 1 pumper
1 hose tender
5-2 2 pumpers
5 -3 2 pumpers
5~ 1 pumper
1 ladder truck
5 -5 1 pumper
1 ladder truck
5 -6 1 pumper
1 ladder truck
5-~-7 3 pumpers
5 -8 1 pumper
6 -1 1 pumper
1 ladder truck
6 - 2 2 pumpers

SN I B < B B )
|
N = AW

7 - 3
8 -1
8 -2
8 -3
8 -4

1 ladder truck
2 pumpers
2 pumpers
2 pumpers
2 pumpers

1 pumper
1 ladder truck

1 pumper
1 hose tender

2 pumpers
1 ladder truck

1 pumper
1 pumper

2 pumpers
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URSE 697-6
Tzble 4, coc=t.
[
COPLETELY LIGETY MODERATE —
v INCPEESEE
LoCATICN USABLE BASAGE BANAGE
9 -1 3 upers
9 -2 1 peper
2 emergency
units
9 -3 2 pumpers
Tzble 5
SUMBBANRY CF DAMMGE TO FIRE-SERVICE TRUCHS
COMPLETELY LIGHT RODERATE
o ” N yeJ
TYPE OF TRUCK USABLE DAMAGE puncg | NOPERABLE
Puspers - 3 1 64
Ladder trucks - - - 16
Emergency units - - 2 -
Snorkle - - - 1
Salvage unit - - - 1
Hose tender - - - 2
Rescue unit - - - 1
TOTAL TRUCKS - 3 3 85
(located inside)
TOTAL TRUCKS 3 3 12 73
(if located outside
in open areas)

5-4
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Secticn 6

OFEZR! FIZE DEPREINESES IN TEE XSV CELEASS XRER

In additzon .» ke Cliy of JSew Ozicams Fisy Deporimest, twoe otber commo-
nitles oiside Jew Orleams Bave professiozel fime departments abich shoold be
oxsidersd, QOmly those cities within 39 niles of the Sew Oxlearms cfay Rimig
2re included sioee the fire deparimenis of more distant ciities wpald recu-e
excessive lime 2o respoad 1o 2 Nex Orlezns peed z2zd’or woxld Rave morze press-—

ing locxl :equimnems-‘

Table 6 presepts a summry of 74e persownex, facilizfes, zrd “rucks for
the fire depariments of each of the oiher commmmities (Ref. 6). Panrge esti-
mates I, these fire dep.riments bhave been mude using tke followinz assumpions
in the absence of detailed information for the cities 2avolved:

1. Fire stations are loc2ied randomly in the commm:pities, but those of
eact ccouunity are assigned equal areas to protect.

2. Fire static ‘s are 21l assuzmed to be of brici load-Dearirz coastruvction.
3. Aii fire-serv.ce personnel are locatea at or near the fire stations
and exerience casualties similar to the New Orleans gemeral popula-—-

tion located a¢ corresponding overpressure levels.

4, All fire department vehicles are located withinr the fire stations.

This had been done in spite of any mutual-aid agreemen.s with cities inore
than 10 miles distant.
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POSTRTINCE ECCATIONR ARD COSUITION OF RESQURLES
EUR QUHER FERE DIPARIIESES JX TET SV (RLELRS IRER

JEEFERSOR PARESH

ST. EZEXIED PARISHE

Toixl Persocmel 148 136
Crszx2lities
Eiiled G 23
Injured 72 63>
Fire Sixtions
Total Xunher 8 s
Co-dition
Lightly
éanaged b 2
Yederately 2 2
daraged
inoperablie =1 4
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Section 7

ARALYSIS OF BEMAINING FIRE DEPARTIENT CAPADILITIES

This section summrizes the resvolis of previocus sectiozs and will atiempt
1o 2malpze e reminicy capabiliziies of the New Orleans Fire Depariment. This
22lssis will ioclwde coxsideratiozs of tke meznitude of the demands on the
fire depariment, obstacles hamperims fire-service performzpce, 2nd altermative

actiocs by the fire depariment.

PEESONSEL

Top mrmagemeni persoxzel of the fire deperimen: (including the entire
Aéminisiration Division) would 21l be kilied. Similarly, 211 personnel of the
Repairs, Fire Alarm, and Fire Preveantion Divisions would suffer 100% moriali-
ties. Onaly ore member of the Traininz Division would survive. The Firefight-
inz Division would have about 85% of its mexbers killed and only 31 (spprox-

imately 3% of the toial force) of the survivors would be uninjured.

FACILITIES

The Fire Departzent Headquarters, Training School, Maintenance Garage, and
Co—=unications Center would a2ll be co=zpietely inoperable. Of the 42 fire sta-
tions, 39 would be cozpletely inoperablie, 1 would Lave exterior walls cracked
and partialiy blcwi out, 1 would have the roof disrupted and partially removed,
and 1 would have the firehouse doors jacmed or otherwise inoperable plus light

danage such as loss of windows and light interior partitions.

Based on the above, none of the fire stations would be completely operable
and only one would be operable after sume repairs to firehouse doors, windows,
and interior partitions. The remaining fire stations are inoperable aund would

prebably require complete rebuilding to restore operations.
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On an overall basis, none of the fire-service trucks would be completely
! operable after the postulated attack. Only three trucks would be lightly Jdam-
aged and capalkle of being restored to operability within half an hour.

Cicarly there are some benefits to be derived from selecting the alterma-

tive posture of locating fire-service trucks outside the stations before the

attack. Under suc. conditions, three trucks would be cocrpletely operable afier
| the attack and taree others would be capable of beinz restored tc operability

F : within *=21f an hour.

3 z DEMANDS ON THE PIiRE SERVICES
u
i

An examination of the pertinent fire-behavior model study (Ref. 4) indi-
cates that New Orleans would experience a very large nucber of structural fires

in the region between 3 and 5 psi overpressure. The probability of significant

3 ijre per residential structure would be about 0.2 at 4 psi, dropping off rapid-
1y to zero at about 3 psi. This region encompasses on the order of 300 blocks

of residential structures in Newx Orleans. Assuming no more tk.i: five residenies
per block (conservative) and an average ignition probability of 0.i, this would
result in approximately 150 residential fires in this area alone¥ A demand
situation of this magnitude might be handled by the entire undegraded New Orleans
f Fire Department but it is obvious that the fire services remaining after the

i hypothetical attack could not meet the emergency.

! GBSTACLES TO FIRE-SERV. CE ACTIVITIES

! Fire-service activities performed in the postattack period would be
hampered by the loss of resources as indicated above and by other factors such

| as radioactive fallout, structural debris, and flood waters.

*It is recognized that fire spread in the city could be affected by rising
! waters, which would enter soon after the attack. Such effects have been
ignored for this study, however, since the blast and primary-fire damage
suffered by New Orleans is so extensive.

7-2
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An exaninztion of overpressure contours for New Orileans (Fiz. 1) reveals
tkat pearly all of the ciiv would by exposed to overpressure levels inm excess
of 5 psi. Suack overpressure levels would surely reswlt in grextly recuced
mol2lity in these areas due to debris and would limiz aceess to the wider

sireeis.

It has been esiimated thut rising wmater would start filling into the city
imzediately atier the detonation and would continue for tke mext 24 hours, at
which time much of the city would be covered. MNobilizy in much of the city would,

therefore, be greaily reduced.

POTENTIAL FIRE-SERVICE ACTIVITIES

Orthodox firefighting would require norsma2l fire-reporiing mrthods, full
water pressure amnd supply, cozpletely operable trucks with full crewxs and sup-
porting oificers, and cozpleiely free access to any part of the city. It is
obvious that all of tke above requirecents are nmissing in tiae postattack situa-
tion and, therefore, orthodox firefighting cannot be carried out. 1In view of
the overwhelming demands existing, the orthodox approach of fighting one fire
at a time with large forces of firefighters should not be follozed anyway. An
exmination of altermative actions for the fire services is appropriate (Refs.

2 and 11) even though so few firemen rerain.

The remaining fire-service personnel would probably achieve the most good
by supporting self-help firefighting activities in the shelters near where
firemen are located. Beyond this it is possible that some limited exposure-
control activities could be performed at crucial locations. Finally, the fire
services could assist in evacuation. It is obvious, however, that with the
small number of fire-service personnel remaining very little could be accomplished

in relation to the magnitude of the demands.

7-3
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