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FOREWORD* ' a- :: 

.:Recognition by the Government of Liberia ,for.modernizlng
its ftire services and facilities -has --been evident since 1953. 
The Nine-Year --economic.;developnent Act4 of,:th..-Repub ic of 
Liberia,approved in December 22, 1953, stated: 

It.:2s hardly-neceasary .to.-jus tifay-the ne-: 
cessity for adequate, :-ie fighting :s6rvices 
in iany' cdommunity as'.the, nedessity as an­
indiageia bl-patrt 'of :the ser.vices provided 
i n Qeery mdrn,:.o.mmunity. -A.t .the 'pr.esent 
. .me inadequate- fiacitities:exis:t -and-.only
for the -City.ofuMonroqia,! andv.even in,.this­
city great calamity has occurred because of 
the -lack of adequat4fasciditie. - Evezy. 
other.city and -town*in -this-Repubic, is 
wholly without these. facilities to, :the, great­
hazard of lifei and --:property; asi a :-result'­
,many-.lives '-ai .much pro.erty .ard iannually . 
destroyed,. , Such.ia conditi-on is.'int6erable. 
and requires decisive action on the part of 

- the: Government.. ":-. v--. :: 

The -prd.posals. -includedmone.tar~y esttmtes of '$500,.OOO A otil,
divided 'revenly betwexdi construction and ,equipment. . 

Overtures -have; been-made vby Liberian:fGovernment officials 
to include in the A.I.D. programs some Tcapable: fire lservice 
advisory unit. Initially, visitation to Washington by these
 

-officials. began as,-early:as 195,9-. The present A;ttorney .General,
Joseph J. F. Chesson, has instituted letters in this regard,
stressiing :the dire need.-of a factual suirvy plus-& dolow-up 
program of 'training.-----" -: 

Governmental records are fragmentary -with -re.'gard to past 
training, but it appears that some attempt was made in the
 
training here:.:' 'Oral, vague &omments':disclose that' a fire 
specialist was ttought here--bys-the -Government of Literia. At 
this point the factsr become -distorted-'and: ,faifl to, clarify what 
was accomplished, time or duration of stay, and just what 
personnel, was exposed -to the~pr6gram! 1,Brief.-mehtion is made 
only to indicate some exposure, however,. obd:ervation fails 'to 
discern little absorption by personnel. 

.-' The iRepublic has -realized,.the; seriousness of, the current
 
fire-.s.drvice inaddquacy through several serious. conflagrations

in. the -last two:'years. - In *1961 the Free Port of Monovia. 

it 



suffered a loss of one ware house-,-including contents. This 
fire endangered the entire port facility and only through
unusual circumstances was the loss contained to the one 
buildingi- -Shortl-ythereafter-fire- destroyed an-entire village 
in the Zorzor area.. These-inceid-ents -Iit6nsified: the- Goiernient's 
interest in 'establishing an 'ad'equate fire. service;. 

Discussions with the Attorney General indicated an extreme 
concern of the' present:.tgta.te tof- this:' servid-e.: . Attobtney General 
Chesson reque'sted 'a -cdmple.te surveytof. Liberia with particular 
interest to those -area.s under deVelopmerit. The survey was to 
reveal factual data trrespecttve of s.tigmatizing personnel in 
operational control.: -This rep6rt,-there-fore,',is compiled in 
a manner as to.idisclose:mdata cdVenine personnel, equipment, and 
facilities aU-they appeared to-:thisIcbnsultant. 

Attorney Seneral .Chess6n,assignetdResearch Assistant 
Roland Barnes to addompany this:cons'uItant to thevarious 
counties and.provinces. At this point it. should.bb. stated that 
the gracious ,cooperation of 4 Barnes it to'Mr. madie possible de­
velop this survey.: 'His 'avid, interestr-aided Materiall.y in 
making this. consultant'-s stay both pleas'dnt.4andrproductive. 

This survey covers the capital of Li-beria; :Monrovia, in 
specific detail because here is the seat of the population in 
density. The areas of -Buchanan,-Greenville, Rarper, Nimba 
Mountain, Robertsport, Saniqtdilie and Zorzor are surveyed-in 
alphabetical sequence. Many are the sources of-developing
-ravwmaterials:.and,.the :populatidon growth tate <is, and will 
continue to, be most-'rapid., .-.. 

.,Report contentis sub-divided -into' three di-stinct sections: 

- 1)' Recomnmnda.tions -if-ort-de§rT10pmeit of .uniformity in 
all-faceoT te fire service, including-personnel selection 
and training, uniform equipment purchases, facility location, 
and general- procedures..-:;-:u . 

2)' A,-suggested, Table of :Organizatibnf (Chart-I)' nation­
wide, to include the developmentriof -a, Chief Fire Marshl!-s, 
office wh-ich -would supervice the.toperation.­

;3) Alphabetihcal breakdown of areas visited withzspe­
cific :recommendati~ons.. .. . . ' 

The officials of the Government of Liberia are to be 
commended for'their foresight i rddognizing--the.'inadequacies
of the fi're-servic.e potential.at pre'ent.- -TheMyivisiialize
fully-thet.disaster-whi-h would :befall if imtedia.te 'action .:s. 

it 
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not taken to resolve this phase. Because the economic growth
 
rate is excellerating to a high degree, the development of
 
services of this kind is a necessity.
 

Attorney General Joseph J. F. Chesson is singled out for
 
a personal commendation because certainly the facts disclose 
his intense interest in upgrading the agencies under his con­
trol. His cooperation and guidance proved invaluable to the
 
consultant.
 

iii 
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I GENERAL. RECOMENDATIfONS - '. . 

Because of the present state of the Fire Service as indi­
catedby this survey, the 'following recommendati'ons -are 'IPro­
-posed._ These-reconihendations id no way reflect on any indi-:l
 
vidual or the service itself, but rather are proje'cted:to' ".
 
insure a potential for the future. In many instances these
 
-are,generdl -rather-. is intended.
in scope. than spe cilic.. iThis 
rTo be'spe cific at tis time,.wouldi tehd to td-6feat the r6enovation 
.of the Servie,:and resultidn conffustdn.Ts- . t'f 

Recommendations - 'oi ' ' . 2 

- A) A.:compldtet'reorganizati on..shouldubeaecomplished :with­
in the Fir6'<Servide.and sp'eicific tabld of organization'sould 
be designe& similar:t' Chart.,I *uSuch wotula tendv to insuretnot 
only. prbper expa'nstotef thet!S-ervfte.iCbut' providel for, 'ini­
formity in all components, -s ' : r 

!B,) An -ttftcd'Por a.E'ef1Marsh*al :should qbe-crdite'd-and the 
individual so .appoirftedshouid.hav'e sele auithrity -over 'the 
entire"Liberian Eir'e Service -and. be'attadhed-to thd.Attorney 
Generall-s office., Departme-nt::of J.ustic&e, for administative 
purposes' only.r The sel.doctibn ofthis of fit6er should b6 predi­
cated on merit and-possess 'tho qualitfes,df ileadersh-ip, 'admin­
:s.tra:tive;.:capability andrtesourcefulness to tcontrol and:- ­
supervise such on a national scale. 

RAfter the 'careful'selection.of thils. officer, arratngements 
should be imadewfor.a period. of tra:hng irfrjthd Unit'ed 8tates 
in thei fundamentals,.6Df, fire figh-tingr plus' an oppdrtunity to 
observe and; study 'the-adminfst.rative iprocedures ttsed in the 
various phases of a stateid. fire program. 

, C)-B'ecaus:e oftessentiajLiedonomic growth and extension, ­
futurestic plans should be formulated tb-sub-divide- Liberia 
into two distinct parts; th-is for the purpose of administration 
and control.' Each district ' shrould7- bassiged an As'sistant 
Fire Marshal whose sole .duties would ber to. control 'those' ,: 
segments of the Service located in his districts. On assign­
ment, such Assistant Chief would be delegated the responsi­
bility-and 'accountabtlbityof.dthose uni-t under his immediate 
jurisdiction. This would ent-aili-nspection,- bgeting and 
establishing of-: an inservice- training program.'-u 

:,The proposal of an- Assistaht -Fire Marshal is based not 
upon the immediate needs., but rather:dh the ultimat6' expansion. 
This would eventually cause a decentralization of control to 

http:conffustdn.Ts


to these offices and provide for bet.ted vupeirvisIon.anxd
 
operation.
 

D) Regulations .and.procedure,s of the Fire. Servic:e ;should
be prepared and :published to insure:a conttinvity of.xnifdrmity 
throughout Liberia. .. 

- E) As provided in tthe. specific area recommendations, truck
 
cand engine -companies :should. be. f6rmedg -These- would. b.he iunifotm
 
in personnel complement.Ansofar:as: arear needs.:-and .requirements.
In this connection, the staffing pattern should be standardized 
as it pertains to rank and/or duty hours. Salary rates should 
be comparable with the National Police Force. : . 

F:) .An'elvalation :of,-curtent !peraonnel should- be initiated 
andthoseposs essiig little potential be .eliminated. "Such­
screening. process should -be,:cond.ucted1-through the. facilities 
of the -National 'Rolic:e and Sec.uity.,Trainig-.Academy which-., 
is equipped to provide such service,'- -, - I 

forul-Adefi ite'procedure-of recruitiment slection -should be 
formulated. Requirements should. be- standardized as -to age,.

height,, weight, .;physical soundness, etc."- S-election.should be
 
wholly dependent on -meeting-t.equirements and zacceptane'-of.


*trai-ning.' A, speciffi.c regulation should be prb vided..that 
entrance, into thA Fire Service. musjt be, accomplished only through
acceptance and .tTaining at .the Fire -Departmnt--Training-School. 

H) Prior to the establishment of a training schedule,
--definite actionrvshould' ibe taken- to, provide -proper fa'ciliti es 

and aides, at the -National.-Police-and Se.curity 'Training' kcademy; 
a -fire tower -(design avai,1able tb:A;CLD./L):;, ample 'c'entnt.. 
paved area for trainiag-i&n,-contm.u.and usecof all types -of 
fire streams; a complete 'set of ladjders ,, applianpesand&. -- ­
equipment. carried-on-the -fire dppiratus; oil pits, smoke room;
valves 'and connections -for,:s.tandpip-es,-,!and automatic- sprinkler,
etc.-, be provided.- :. i. - : -. 

It. wo.uld be. ma-nd:atory to provide a separate.water

supply at the Academy, to! insure -adequate flow for training
 
purposes. * .* . 

r-) When facilities -at the'.Natipnal :PRolice and Security'Training Academy are in readiness. a request should taxmade
 
through A.I.D./L for. the purp'ose' of :pr'ovid-ing a! fire' 3ervice

advisor. Definite training schedules can then be, prepared.

I.t would hardly be feasible .to request an advisor prior to
 
-completion of the necessary, training ,atds. 
 . 
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J) Adoption of A Comprehensive National Building Code 

.The purpose of a building code is to provide for the 
safety, health, and public welfare through structural.strength
 
and -stability, means of egress, adequate light and ventilation,

and protection of life and property from fire hazards incident 
to the design, construction, alteration, removal or demolition 
of buildings and structures. As soon as the fire officials of 
Liberia have acquired sufficient knowledge in the science of 
fire protection, they should commence a campaign for the­
adoption of a comprehensive building code. For instance, in 
the city of Monrovia most of the modern buildings have open 
stairways, bub to secure fire safety in a building, it is ­
necessary to enclose all stairways and elevator shafts. This 
is done not only because such an enclosure furnishes a protected 
means of egress, but because it retards the spread of fire. 

K) Creation of A Fire Prevention Code
 

This would tend to lessen the important factors-contri­
buting to fire incidents. Note: In the Monrovia area,-because
 
of the density of population and building concentration, a Fire
 
Inspector should be included in the Fire Marthal's office. 
Duties are to inspect and eliminate existing hazards and to 
control proposed hazardous installations by examining plans and
 
issuing permits if certain provisions of ordinances and laws
 
have been met.
 

L) Specific laws should be-enacted creating regulations ­
relative to (1) transportation, storage and use of explosives,
gasoline, flammable liquids- (2) erection of gasoline storage 
and dispensing stations; (3$ location and requirements of dry 
cleaning establishments; (4) inspection and approval of all
 
public buildings,new or otherwise; (5) condemnation of 
building in such a state of disrepair as to be a fire-hazard;
 
(6) public gathering places such as theatres, schools,

auditoriums, etc., and requirements as to standpipes, sprinkler­
equipment, fire extinguishers, fire escapes in public buildings,

and commercial concerns.
 

M) A standardized records and report system for the whole
 
Fire Service should be devised both for accounting and recording
 
of essential information.­
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II REPORTS & RECONMENDAT IONS OF 
INDIVIDUAL CITIES 



II - REPORTS & RECOMENDATIONS OF INDIVIDUAL CITIES.' 

A. Motrovia 

Descrjption
 

Monrovit is the capital of the Republic of Liberia and
 
is the largest city (pdp. 103,000).
 

The principal business section of the city occupies 
the crest of a hill that overlooks the suriounding -countryL 
side. The northwest section of the city is on Bushrod Island 
and consists of .an area approximately six square miles. Here 
is located the chief commercial and industrial section oftthe' 
city. The Free Portof .Monrdyia,the principal seaport in. 
Liberia', is locatbd on this tland. -Another commercial area 
has developed along the jeastside of the Mesurado River,
opposite Bushrod Island. The,prihcipal suburban areas extend 
along the othan'beach t'o the east.for over'ten'miles. The 
princ ipal businesses center .aroundthe'grbwing and exporting
of rubber, and,just recently,the'mining, and' exporting of iron 
ore.
 

It is estimated by the Bureau of Econbmcs and Research 
that approximately 10050 structures are in.the Monrovia 
metropolitan area. Beverit modern multistery- build-ings have 
beenerected and more are in the construction phase. Practically
all'of the Western-type homes, office buildings,-hotels and 
commercial buildings are of.fire resistant const'uc'tion. These 
buildings range in heightfro,' one to three .stories. 

The majority of'all the buildings' ar&'bamboo huts with 
sidewalks of either clay or bamboo matting.' Theroofs are 
made of thatch, inflammable roofing paper or metal-.p'Hundreds
of these buildings have been crowded together ih small areas 
without streets .or fire hydra.ns, thus creating a serious fire 
problem. 

In the event of a fir7 in one of these oter populated,
districts, fire apparatus must stop at its perimeter. Hose is 
then.laid by hand through the narrow paths that wind between 
the huts.' Fire hydrants are "often not available or are great, 
distances apart., 

Personnel 

Personnel consisth-of the Fire Chief ($2,625),, Deputy
Fire, Chlf ($1,8$00), Assistant Fire'Chief ($1,200)', Staff ' 
Officer ($1,200), Fire Officer ($'600), three Section Leaders' 

4 
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($540 ea.) six Leading- Firemen ($360 ea.) and an Administrative 
Assistant 1$600). The personnel is divided into three companies 
of equal numerical strength; each company has three.platoons
 
working eight hours a day, seven days a week.
 

.Training
 

There is no formal program of training nor are drills 
held at any time. 

Equipment 

There are three 'engine-companies in the Monrovia Fire 
Department.. Each pumper is equipped with a 500 GPM pump and a 
300-gallon water tank.. An-inadequate complement of minor 
equipmentand appliances is carried on each fire.truck. 

Lack of maintenance is reflected by the condition of 
the apparatus, hose, and fire stations.' Some of the most '. - ­
essential equipment in the fire department has been out of 
service for months due to th'e lack of repair. Fire apparatus 
and much of the hose are in need of a thorough cleaning. The 
condition of the tools and appliances is ndt indicative of a 
well-supervised fire setvice. 

Building Code 

The rudiments of a building code have been enacted. 
Zoning regulations designed to cbntrol the type and occupancy 
of buildings are one of its major features; however,'this 
code does ndt require a secondary means of egress, fire'
 
escapes, standpoipes, or enclosure of vertical openings.
 

Remarks 

On an average, ten fire responses are made a month. 
Approxima-tely half of-these calls are received by telephone; 
others reported by messengers, taxi drivers, etc. Many of 
these calls have been delayed so very often a fire has gained 
extensive headway by the time fire apparttis arrives. 

Pumpers are not equipped with soft suction sleeves; 
therefore, the department does not make it a practice of 
hooking pumpers to fife hydrants.. Generally, a hydrant stream 
is- used. -The capacity of the pumps is not utilized. 

Monrovia has no fire alarm system. Telephone
service is unreliable and the distribution of'phones.is 
seriously limited. For instance, the. Free' Port -hich is'in 
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sight of Monrovia cannot report a fire by telephone because 
8ervice is not available. 

The communication requirements of a modern fire- -­

'department consist of two basic elementa: (1) .an effective 
system of rapid communication between the operating units ­
of the department and--y(2) provision of means whereby a person 
discovering a fire may promptly report it to the fire de­
partment. 

Telephone- serviod is the medium by-which the-majority
 
of fire -call-_ fromthe public are reported. HoweVer, public
 
telephones have certain definite limitations with respect to
 
reporting of fire calls. For irstance, at night telephones
 
may not be available to persons on the-treetyvan excited
 
pers6n may not. give proper information, or leave the phone
 
before finishing the call. 'With dial telephones it is not
 
.generally pos-sible to 'trace -such calls. 

Furthermorejit is-desirable to have a system of' 
reportingfiris which baa built-into.it a variety of features 
which are intended to keep the system in.operation., even-under 
finfavorable or-abnormal'conditions. The stree'tbox system 
was developed to provide reliability.beyond-that .considered 
necessary for commercial telephone systems. This system is 
provided with facilities for.continuous circuit and.other . 
tes5ts.
 

Only one pumper is capable of drafting water; the.
 
priming pumps-on the other two trucks are not operative.
 

A 24-foot ladder is the only one carried .on the fire
 
apparatus. Its reach is-limited.to two ,stories.
 

Heavy duty appliances are not provided:for use where
 
large amounts-of water are required. Salvage equipment for
 
use in reducing water damage is nonexistent as are gas 'masks
 
and.protective clothing..
 

Water Supply System 

Monrovia has two water supply sources: Bushrod
 
Island plant and White Plans .planton.the S.t, PaulRiver.
 
Both water sources are operated by the Departmeut of. Public
 
Works & Utilities, Republic of Liberia.
 

The Bushrod Island operation includes two infiltration 
galleries that deliver rain water to a wet well and pumping
 
station. The pumping station, designed to deliver .4 MGD, is
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equipped idth two vertical well-type pimps, each' driven be a 
diesel engine. A chlorinator and chemical feed equipmentiare. 
provided. 

Lack of *electric.power -at,the:White Plains plans required 
that diesel generators be provid-ed. These .units. are used to,-! 
supply power to run the raw:-purified waterumps, and bther -t 
essential services. Dual gene'a-ting units were installed-as a 
safety measure aghinst mechanibal failure; all pumps aid me­
chanical equipment wete providid in duplicatei or with suffient 
sphre parts to:±nsute continued ope3ratioh-when maintenance was 
required. . This is a.combiiati6n pumping and gravity systet. 

Four slow sand filters are'used to oduce a total "daiir 
flow of.I.5 MGD -which -is considered the maximum capacity of the 
plant. Vercircal turbine-type pumps are used for the low-lift 
raw water tpumps. The 'watdr 'flows'through the treatment units,
by gravity to a clear well from where it is, th:en.pumped through 
a 16-inch transmission pipeline to the booster station on 
Bushrod Island'for delivery'to rthe' idtribution-.system. The 
clear water pumps are. of- horizontal -centritugal -type. 

-.-acilities at Btishrod -have been. provided in a high­
lift pumping station.-to raise, pressure in,the existing municipal
distribution sysitem.and to permit the filling, of the two reser­
voirs having a- total capacity of 1,6MGD. 'Two-ele.ctric driven 
pumps are installed at the booster station. An auxiliary
electric motor is provided, coupled directly with a stand-by
diesel powered -unit. in the event, of failure in the municipal
electrical system-. - -, . . - -f.. - 4 

Both plants jointly-average approximately -two mill-ion ­
gallons of water per day-at maximum output. It is estimated­
that if all the requirements could be met, the amount needed 
would exceed- three milton-:GPD.; About 20 GPD per -capita is 
consumed. This rate. is 'low ibecause the-numbero-f-outtets--s'­

- ---wlimitbed st haps less4than 60 per cent of the people 
use the system. The present water supplyis-inadequate-during 
the dry season, necessitating interruptions of service for
 
several hours in the evening from one-half-to two-thirds of the 
time. (1) 

- - - I.C 

MONROVIA WATER PROBLEM, L. R..Howson : - I,, 

.1
 



From all-available information, it is believed that 
the St. Paul River, even in times of drought, wifl provide 
adequate water for Monrovia for an indefinite period. 

Distribution System ­ -

A 16-inch transmission pipeline, 12 miles in length, 
conveys the water from the White Plains plant to the distri­
bution system in the city. This line is vulnerable to breaks. 

The secondazy:feed6rs~consist pti'marily of 6-, and 8­
inch pipe. The only section looped is the area bound by Nelson 
and Johnson Streets between'Ashmun and Benson Streets. The 8­
inch main is reduced tb 6-inch pipe as it extends out into the 
suburban area. 

The gridiron is composed almost entirely of 4-inch 
pipe with a few small areas covered with 2-inch conduits. 'One 
of the important business areas is supplied by 4-inch mains. 
The gridiron and larger pipes cover..only._a .small, percentage of 
the built up city area. Many streets have no mains. 

In a compre:hensive prbliminary report, MONROVIA WATER 
SUPPLY, prepared for the Department of Public Works & Utilities 
by Brown tngineers of Monrovia, Liberia', it states on page 44, 
paragraph 12.2, Fire Protection: "It-is mandatory to plan a ­
water system that -will provide adequate fire protection because 
of the unusually'great growth and progressiveness of Monrovia. 
It is likely that a city of such potential'will have a modern 
fire department and its water distribution system-must-be co­
ordinated with-these needs." It further states that, "Hydrants 
should be installed throughout the city and this can be-done--as­
the proposed mains are constructed. All new mains should be 
at least 4,inches in size." -

Contrary to this report, it is found that fire pro­
tection engineers give no serious consideration to water mains
 
smaller than 6 inches in diameter.'. It seems poor economy to
 
install these small 4-inch mains which will not be-satisfactory.
 
Advantage should be taken of'the special opportunity now
 
presented to start from scratch. 

Pressure -

The high level of the reservoirs will"provide adequate 
pressure if they can be fille d to the design level. This is 
not the case, however, because the-water system does not have 
the capacity to maintain-the-maximum daily consumption, plus 
the requirements of'-the-reservoirs.
 



Gate Valvbs
 

The spacing of these valves does not -comply with the 
minimum requirements of a good distribution system-.---Hydrant---­
gate valves have not beeninstalled with the hydrants until
 
recently.
 

Hydrants,
 

The dity has only a small humber of fire hydrants 
in comparison.to its sizei On the few streets which have water
 
mains, the spacing of the hydrants is so gredt that it would be 
impractical to line-in and reach certain areas with the amount
 
of hose and equipment available.
 

Hydrants that comply with the specifications developed
 
by the National.Fire Protection Association or other reliable
 
organizations should be selected for installation. 

Remarks About the Water Problem 

Water is so fundamental a factor in fire fighting 
that a good water supply is the-most important single factor 
in fire protection. Therefore, it is essential that the fire 
and water departments cooperate closely in all matters per­
taining to fire.protection.*
 

The fire department is.interested in the location and 
condition of fire hydrants and in the adequacy and reliability 
of the water flow from.these hydrants. Naturally, the fire 
department is also concerned with the gmanner in which the 
water department supplies water to private premises such as- -­

large industrial plants and tall buildings. It also makes a­
study of the amount of water it can obtain from lakes, ponds,
streams, or the sea in event of an emergency.
 

In the dry season the'water supply is inadequate,
 
even for domestic use. This condition will rapidly deteriorate 
unless something is done inmediately to expand the water works. 
Several nights a week (3 to 4 hours) the water is discontinued. 
This is a most serious problem for the fire department because 
it is well known that fires occur at all times. Some means must 
be provided to turn on the water in case -of an emergency so that 
the tanks on the fire trucks can be refilled and that a water 
supply will be available for fire fighting.
 

Another grave problem is the serious deficiency in
 
the number of fire hyd-rants and their distribution. Still 
another matter of equal importance is the limited amount of 
water that these hydrants can deliver. This is due to the 

9
 

http:comparison.to


design capabilities. of the hydrant itself. -The hydrants presently 
being installed are not suitable for fire7"s rvice-fbr the 
following reasons: (1) There is no-lar.ge opening forta pumper 
C neiKn---+ - 4h -eenee-ti-ng­
pipe to the water main,are too small, thus creating high, friction 
loss. (3) The two 2-1/2 inch connections are so constructed that 
service.with a hard,.sleeve .is.impractical and-many.,of the hydrants 
are placed where the-fire apparatus .cannot get near enough to use 
them. . . 

-on The solution tb the Monrovia;water -problem appears to 
hingae.on whether the Agency for International Developm6nt will 
grant the --Republic .af, Liberia ,a Development Loan, -hich it has 
requested, -for the purpos-e of ext6ndihg the water 6upply-system, 
etc. The specifications. call ,for:-., 

1) Construction of a n6w water treatment plant, 
increa,si,-ng ;supply, to 10 MGD. 

Y2)Oustruction of a 30- to 36-inch -rahamission 
pipeline.- (2) -: and - . 

3) improvement and expansoi n of the distribution 
system by installing of additional 16-, 12-, 8-, 6-, and 4-inch 
pipe. .. - . -­

t)Constru.ton ofadditional reservoir capacity 
whereneeded.- . . - -

It is eStimat6d that citj with a. population of 
100,000 should have a fire flow of 9,000 GPM. At tfie Free Port 
area consideration is. iven to h act that all closed ware­
ho'uses have a sprinkler 'system, but.due. to-the congestion in the 
movement-ahd,s.toragae',of cargo, lak of segregati6h.'af .supplies,
the unloading <of .compresse'd gases and sometimes ..explpsives a-t 
the c.ommon dock, it is believedthata fire noiginating in cargo 
outside '&f a sprinkled warehouse may become so intense that it 
would overcome the capacity of the.. sprinkler system;therein and 
a severe, fiie wbuld result. Therf'6re,' it is estimated t-hat an 
8,000 GPM fire floW is required. (Over one-half of this amount 
can be supplied by the two diesel pumps maintained by ihe Free 
Port which pumpa s.a water.) .. ,The fire flow for the conjested 
residential area is estimated to 'be at least<.1,000 GPM and the.­
scattered residential hut area 500 GPM. 

Note,: The new. 30- to 36-inch..pipeline will enter the -city by ­
mdans-offanother route, thereby providing a loop with the 
present line.. . .; 
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Recomendations ­

1)Immediately install two-way radios i the -fire 
departme'nt--ean I-MfVt Fbt t.LieUftcat 
when it desires the water supply turned on'. 

2) The. capacity of-storage sheIldbe indreased to
 
provide' domesti& and industrial -demand s, 'plus 'fire flow of
 

ten hours during any period of five days of maximum consumption.
 

3) The'@pmiping capacityshould be*,sifficient, with the 
two .most impoqtant pumps out 'of 'serVice, -to maintain the -maximum 
daily consumptioni ra-te,, pius 'fire fl16w at 're tquired pressure. 

4). A minimum water 'pressure -'6f at east '20 PSI should 
be provided during fire flow.
 

5) The capacity of the supply system'sh6uld b±Atitc'eased 
to maintain maximum-consumption demand,plus fire flow. 

6) The capacity of the water works should be' increased 
in capaci-ty--s---projposed-tin'applicati-on made to, A.I.D. (from 
1.5 to :10 MD-). - - .* . 

7) The electric power supply should be so arranged*
 
that a failure in any power line or the repair o,r,replacement

of a. -ttansfrpne6hig-gsngyitghz,..c~ontrdL\unit, -.or..other
 
power device -will not prevent the delivery in connectioi with
 
storage of the required fire flow for ten hours during.a period
 
of two days with'consumption at the -maximum daily'Iratd. 

S.L-'r~S ue 'ecrc ;n-attag-t-a-aait--or--al--ternate 
source of supply should be prdvided-to operatIl.ma.chne'ry­
.and -pumps-i-n- conndctior-iTith-storage and other sup'lie's availa­
ble to d'elivr 'th6 re-quired fire flow for t6n hou~s -uring- a 
period of five days with c6ns'iamption at 'the 'maximum daily rate. 

9) The-c6ndition- arah ement,: operati.0n and' reliability 
of plafit equipment should be such that the required viater flow 
can'be, ma'itained at-all. timed. . ' 

10) "The -reliability of su plyyniihs: as affecting ade­
qua ey should b& such that:
 

a) Sufficient mains be installed so that in the
 
event...of a s.eri.ous break the remain-i-ng- ma-ins from the source -of­
supply and storage can provide a fire flow of ten hours for a 
period 6f five days' with 'consumpti qxat the m'aximum daily rate.. 

and b). In _c.onnecqtion with the supply mains, arteries 
and secondary feeders shall extend throughout the system. They 
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shall be of sufficient size -to.deliver fire flow and,'consumption 
demands to all areas served;,properly spaced (about'every 3,000
feet) and looped; valved so that within the distributiohsystem 
no length gata .than one-four--th mile will be affecte' by'a, 
brake.
 

11) .The gridiron.ofminor distributors supplying 
residential districts.shall'cjonsist of mains at least'six inches 
in size, arranged so that the. lngths' on lohg sides of .the" 
blocks'b6tween intersecting mains do-nbt excped 600 feet. Where 
longer' lengths of 6-inch pipe', are ne cessary, 8-inch or larger'
intersectihg mains, should be used.' Where initial press'ures are 
high, a satisfactory gridiron may.be, obtained with longer 
lengths' of 6-inch pipe. between intersecting mains. In hew don­
structions, ,-inch-pipe shall be used- where dead ends and poor 
gridironing are' likely to exist o'r. a considerable p-eriod or 
where the. layout bf the. streets .and.the topography are not-well 
adapted to the above ar ngbment.'-In high yalue districts, 
minimum size shall be g-inch with intersecting maths in each 

­

street; 12-inch or.1arger mains shall be used on the principal 
streets -and--for--ohg.-lines. that &re-not Tconnected to oth.er 
mains .at iitervajls clos& enough for prope 'mutual support. 

12) The disfributlon' systemshould be equipped with a 
sxufficientW'number -'of- valves so' locat d hat no'single case off 
accideht breakage orreJr to pip. System, exclusive-of 
arteries, ri1 necessae the pn n artery or alength
of pipe greater thin- 500 feettin' highvalVe istricts, or.greater 
than 800 feet-in othertspcti6ns-. 

'13-) Hydrants should be so 'erangedithat: . 

aT T~I~dstmati i 12t~mlareso py.1ced 
that an average area covered will not exceed 60,000 square 
feet; 

b) in residential districts a hydrant should be 
placed at each intersection and set intermediate hydrants where 
the;'distance betwee intersecti6hs e'xceds'400 feet. 

.1 ) -All -new-fire hydrants should.inply'with'th6
specifications, 'developed, by the National'Fire Protection 
Association. In addition to the two 2-1/2 inch outlets 
hydrants should also have a large suction connection. 6treet 
connbctions--mdst-'be ri6tleps-'than six inches in'diameter. 
All fire-,hydrants without a -iuction conkction should be re­
placed as soon as possiblewith" the above-approved type. 
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15)- Two*permanent-type- subtion pipes as discribed 
below , should be installed onyater-Street in the area called 
Slipway. These hydrants should be spaced so as to provide' the 
best-coverage for the use of fir& apparatus. 

Two permanent-type suction pipes of at-least 6-inch 
piping should'be install&d -n 01d'Kru.Town Road.' 'Su6Y pipes 
shouldhave a screened intake -well'bbli4 th& low water level 
andoutlets ,hohid be provded withfire- department suctioP 
-hose thread properly,6a5'ped.1 these pipes should be spaced 'abopt 
equal dista'ce apart from'the ne'arest hydraht on Uhited Nations 
Drive. They woul frotid acoess to water in a 'densely popu-, 
lated area that has 'no mains" and only one access street. 

RecomendatioAs -Fire Fikghting Facilities 

1) Three pumping engines shbodb abcquired with the -

f ollbwing- e quipment: , :,.. 

.A;,pumping..ekgfing of-750'GPM At 150 -PSI capacityl. 
Pump should be ceitifugal-typp ,and have a, priming pump, or -

other~acceptable priming devicd. ftmihg evice' to be of such 
type that it. will operate while main pump as engaged! apd shall 
not necessitate the shutting dowhtof'main.pump.to rep-rime.. -
Pump impeller shall be'made 6f brohie; shafps stall'be mader.i f 
stainless steel or .other.,itble nohcorrosive metal,. The 
frame or chassisshould'be of. ample dinen'ion-and strength for 
hard service and be thoroughly braced, -rivited, orwelded. 
Hose body should have a- capacity of 1,200'feet of 2-1/2 inch 
and 600 feet of 1-1/2,inch.cotton covered, rubber.lined 
double jacketed hose.' Separiate compartments should be'provided 
for the hose. .The.watertank shouldr have a capacity of not less 
than '400 .,gallon . -- -:-­ -

a. A pre-connected 1-1/2 inch line system should 
be provided.. . . '-. ; . 

b. A protablanozsle,assemblwith.i-3/8, 1-1/2,
and 1-5/8 inch tips should'be"mounted'on the right side of the 
hose compartment. The assembly should be -of, amplesize so 
that 'friction loss will not,exceed 1.PSI.when discharging. 
600 GPM. - , 

''' c. A hse-reel with a capacity of 300-.feet of 3/4 
inch booster. hose: should be conpected to the fire pump. 

d. Two smooth bore flexible rubber suctions of 
suitable size should be acquired for drafting rated capacity 
of pump. 
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e) A strainer for the hos.e mentioned in (d)
 
should be acquired.
 

f). A.-soft sleeve, four inches in diameter, twenty
feet long, rubber lined, double jacketed, cotton covered with 
female conneptions.designed to fit suction connection on 
apparatus and large outlet on hydrant should be acquired. 

g) A reducer, male to female, to be used to connect 
soft sleeve to 2-1/2, inch hydrant. outlet should' also be acquired. 

h) Two 'thousand-feet of 2-1/2 inch'rubber lined, 
double jacketed, cotton covered hose (mildew resistant cover) 
for each new pumper should be acquired. All hose, total feet 
6,000, half of which-will be carriedon..the apparatus and the 
remainder in reserve, should be equipp-ed with standard , I 
couplings. In addition to the 6,000 feet:of hose, such amount
 
as is necessary to equip the apparatus now in service, as
 
described-.above, should be purclhased. -' . 

i) Twleve hundred feet of 1-1/2 inch cotton covered,

rubber lined, double jack6ted-hose.-(mildew resistaht cover) with
 
standard couplings for each new pumper should be acquired,.
 
Total feet should be 3,600, half of which is to be carried on
 
apparatus -and the: remainder in.reserve.' Acditibfal hose should 
be purchased to equip'apparatus presently in service,if-needed.
 

fee J) Three-qUarter inch rubber-covered fire hose 
(300 feet per-new pumper).'shouldbe. purchased. All 3/4-inih 

hose on present appa-batus should, be tested and such additional 
-amount should be purchased as is necessary to.'fil-'hose -reels 
to capacity. 

k) It is suggested that equipment si-iilar.-tto­
that listed on Purchase Order #2 Form, Revised April 1956, as 
used by the' Washington,',D. C.. Fire'D-epartment 1shduld be 'ought. 

1 ' ' I I 

2. Equipment &.kp:Liances tof Pumpers Now in Service -' 

Following is a sugg6sted. list-of -equipment and 
appliances to be purchased for-pumpers presently ih-service. 

a) Three soft sleeves,4indheslin diameter; 20 feet 
long, rubber lined, double jacketed and cotton covered hose with 
female couplings designed to fit suction connection on apparatus
and large outlet on hydrint.- .'-. 

b) Three reducers, male to female, to be used to 
connect soft sleeve to 2-1/2 inch hydrant outlet.
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II c) Three 2'1/2 inch combination'variabie fog and 
straight stream playpipes, having a fog pattern of .300 to 900 

e) One pick ax, six pounds in weight.' 

f Three New York spyle clawT bars... 

g) Three six foot pike poles.
 

h) Three 12.' x 18' -salvage covers.. 

I '. i) Three- hose hoists- (Woaster :Brass' style or 
s iiitar type,) ... . . 'K.i . : A 

.j) Twelve hose and, ladder straps- (D.C. Fire 
Department-, orisimilar type). . . 

,. Three hand pump-type -firp extinguishers with' a".' 
capacity of 2-1/2 gallons of 'water. The'se. extinguitshers should 
be equipped with ten feet of 1/4-inch hose and nozzle. 

S3. Rew aerial 'ladder truck sh'ould 1e-'acquired and. equippe 
As' follows;::., .' ' 

a) Conventiopal' aexial ladder- truck 'assembly with ­
.a 75-5 fopt aerial .ad r. The ladder. shoul be- metal- and '1 
hydraulically operated. 

Lb) Pprtable ladders should bq.,of -light-weight-ietal 
designed for .fire servi-ce-,. he-avy'duty construction,and, range in 
size. from.a:; six4foot step ladder t.0.a-45-,foot extension ladder. 

c) Detachable ladder pipe with 1-3,/ 1-1/2,,and­

dSuch-other equipment: provgded,.. similar' to, that 
listed on Purchase Order No. 2 Form, Revised April, 1956, as
 
used by the: lash-ington-,-D.'. .Fire DepArtment. 

4. Suitable automobilestshould be, provided for the 
use of the Fire Chief and.-the Assistant.Fire-Chief. 

t 5.,:Plans should Tbe' .made. to' set.up a standard municipal 
fire, alarm-system in the !near'future. 

6. All fire trucks and chiefs,' cars should be equipped 
with two-way radios designed to operate on the 39 MC band. 

.II ­
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Radio equipment is gehe ally install'd in'all 
fire dep~rtient cars ad in many-cities 'there' is ailotht­
each station.' Radio- keeps fire fighting uhits int'teh wuith 
headqdarters, facilitates the reporting of emergency 
situations back to headquarters, and is used to request ad­
ditional assistahce, as w'11 s inform othedrofficrs and.units 
of -alarms-with 1Tich they my be 'concerried.- The'equipping of 
fire company apparatus with radio makes it possible -t6 assigh
fire companies on regularly scheduledi.nspection service with 
each company-.spending'- eveial days-'a week -d-oidg fiR6 prevention 
inspections.-The- driver df'the appdratds in sWih,"a scheme' stakg 
with the apparatus to receiv6 an alarm.- Soundingbf -th'e sireh 
on the truck would make it possible to assmeble the men engaged 
in inspectio6 with-vey'littli'losof time" I'. 

In a city'wA6're th6 teleghrneseiyicei'urliable 
and the coverage limited,, radio assumes a more important roll 
than usual. "If-'a ''nit 'is notIeqi .ped with fa'dio, it is. out of 
service the'rinute it"leaves-the fire station..insofar -asCth 
fire departmeit is coibcern6d'. It lannot' be'dis patched 6n an 
alarm until it report6 back to'its quaft6rs.Onbceall units 
are equipped, constant communication and supervision-can be 
maintained'-'at all tiite? . 

7'."a) Acentri'he'iAiri -shop' hold be 'provid-ed. 
equipped -ith propet- a'biities; ample supply of. epir parts:. 
and -staffed'with 'such-nuiber -of mecfhiicsas -Is refquired. 
These mechanics should-bh'subject to cal -around-the-clock.' 
If it is necessary to.train these men, arrangements should be 
mad& with' regular fir6 appara us'mnufactures for major service, 
until such time asrthe tra'iinng program is-ceiplted. 'If the.. 
se'tvice is-not tailable, a garagewhich'is a recognized 
sb'yice- outlet for a-'fire'ap aratus manufdctirer"may be 'utili ed. 
Fire -apparatus is- only' as reliable is-its maint6nance.­

b) Equipment should be provided forerecharging 
fire extinguishers such as C02,dry powder or foam.
 

8. The use of the fire station at Broad and Mechlin 
Streets be discontinued. -* . 

9. A new station be erected in the same general area
 
with accommodations to house two engine compani6- 'a--ttuck
 
company, fire, chief and assistant chief.Eacilities should be 
provid~d forthe prope 'hfbusing of''mii,'h an adequate atea for 
drillin aid-the dryingand 4At'sttge.'bf hose. 

v';.o0)"Anew 'fire'hotdeshould be eiected,.oii Bushrod 
IslandMin 'the 'vicinity of' the Free Port for"a new engine ' 
company. 
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11)-A newfirI e station ..should be provided -in the 
vicinity of 18th and. Tubman, Bquevardfor a'new-enginea company.
These twoins allaion Should have:facilities as described. 
above. . . .. -- . . . . 

12) hTho; f aci itis o.f. thb..enine company. on- Camp Johnsn 
Rod shoeuld, benlarges as ovide a classroom and an-area 
to wash telho.sej.:hose o' t prode~ 

I1) The*pumper of Engine .Company No6. 1 should be,
placed in a reserve status :whenit enew pumpers Iarrv.Its 
cdndition precludes furthe.dipendable service..... 

14) A fire prevention program should."be initiated as, 
soon as personnel has received sthfficibnt' traihing ad exp6r'6fice
to..b,gin.paking fire pxeventiQn inspections, 

'The"purp6 e- of such.inspecti0n is' to. secure, the 
correction 6f bcomon fire hazards (e.g ,ru bish,, unsafe heailg 
appliances:, openrflimesetc.) and other'violationb ot.fire 

dantgerous conditinordinances hichidaily create dang'rous 'codtin -. 
Fire iTspections can be cohdu ted-.in two.ways, b6th 

of which are essential to good coverage. t First, radio-equipped ­
fire companies dake -inspections, in;.their, local, response areas 
while, remainingin service by radio'.'to answer fre calls.-. 
Seconity,'individual officers andsmeniare assignedfrtim.each 
company daily,to make'.'more detailed -inspections. 

It is essential for.firemen t6 become w6lacquainted
with types and occ.upanciesaof buildings.in which they-will be., 
called upon'to'fight fires. Through such;inspections, firemen 
are, informed, concerning the physical structure _of.buildi-ngs-and,
how fi± might-spIread-and'-consequntlIy how.best t&ofight the 
fife&. Thit type of'program must be supplerheite& by a fire 
prevention code.',, . 

B. Free Port of Monrovia 

Dfesoriptiont-, -

TThe Free Port' f M6dero0ia is.operated by the jMonrovia.-
Managerient Conipany and is'the, principal import and-,export r: 
center of the Republic. Facilities have beehprovided for the 
loading and unloading.of all types of.-cargo,-.including-petroleum 
products. . Sevetal large warehouses have .been .built ,andeach is. 
equipped with a'sprinkler'system. 
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- -

-Three sources of water are available for:-fire protettion 
-purposes. The city mains can be utilized to boost the supply 
in the company's facilities. The plant has developed a
 
private source which it utilizes, together with a-25,000 gallon 
elevated storage tank. -'Two diesel-powered pumps of 2,500 GPM 
each can be. used to pump :seawater into the private -mains in -. 

event of a fire.
 

The Port.Authority does n.ot have a fire boat. -Two tugs 
have been ordered, each to be-equipped with a turret nozzle 
and a fire pump. No information is available as to their 
specifications. These tugs will be assigned to regular tug 
duty but are supposed to be used as fireboats in event of a 
fire. 1 , -. 

house 
Private f-ire hydrants 
area. Hose reels cont

are distributed 
2-1/2-inchaining 

around 
hose 

the ware­
and play­

pipes are stationed near the hydrants. 

Personnel .-

Employees have been assigned to specific-fire posts in 
event of a fire but nq drills are held nor have these people 
been trained in the control and operation of fire hoses. 

Port Facilities 

No segregation- of cargo- is-practiced but the -management 
attemps to keep the cargo mbving -throughthe port. A special 
pier built off the regular docking area is provided for the 
unloading of ga-soline. Fire protection is not.-provided 
during this operati0n. : 

Remarks- - - -

A serious fire occurred here in 1961 when a warehouse and 
its contents were consumed. It appears.that a pile of rubber 
was stored in a lean-to adjoining a. warehouse which was ignited,
producing intense -heat which soon overcame the design capabilities 
of the sprinkler system. It was necessary to use all fire 
fighting equipment to protect exposures. 

Recommendations ­

1) The authorities at the Free Port realizing that it
 
was necessary to provide fire protection for their installation,
have equipped their warehouses with automatic sprinklers and 
provided stationary fire pumps, first aid appliances, and a 
private water system. At this time it is doubtful if the city 
fire service is capable of furnishing much in the way of fire
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protection. Therefore,: it is most imp'artant that an effective 
maintenancel-and housekeeping- program'be tcerried"out. 

2) All personnel who 'areassiigned fire positions'in 
event of a fire should be thoroughly iinstruc-tod-in 'all phases-t 
of fire fighting from detection, toLsalvage. After the initihl'­
instruction, drills should be held regularly with thee men 
actually handling and controlling fire streams6 The determining 
factor in saving .property from fire %is often the- efficient use 
of available manpower. already i-on the* premises. ­

:3) Means, should be.-provided -for -irrnediately notifying' 
the fire departme'nt;"tpon the discovery of a fire', especiilly
since telephone service does not exist. 

-41 St'ock -should be 'segragatdd' to th' most practicable 
degree.., C . t t-* 2t'."­

5) The pier where petroleum products are unloaded should 
be equipped with suitable sprinkler protection.
 

6 'Cargo' sThod1d,:not be stored in the vicinity of wae­
housdsso, as. t: create, an exosQre hatard. 5 *" 

7) The sprinkler systems should be inspected and given 
water flow tests at regular intervals. % 

''8) Employees should be "instructed in the iiportance of 
cldsing the. manually-ope'rated fire doors.*­

9) 'Provision for, the 'collectioni and disposal- of packing'," 
materials and other trash should be provided<­

10 )-Sufficient- hose -should -be mai ntain-d 5on1e he reels 
-reach a fire in any part of the area covered by the hydrant. 

11) A,fireboat or other suitable.eqli-pped boat should'be­
,provided for fire protectioh.- This boa-t sh'ould' be equipped 
. with:,fire. pumps., turret nozzles , hose, 'and bther necessary 
equipment. - .. 

12) The crew should be instructed in the operation of this 
equipment and regular drills should be held at fre.quent. 
intervals. 
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C. Buchanan (Bassa) 

D'escription ' - t. * ' -

Buchanah ts a, smll dbas-tal cityt (populatioh'l2 d0-00 
Joc&t6a aboit 10X miles southeast of Monrovia.' Most of iihe 
buildfhgs 1-h-'thb city'-proper are-mae '-S-concretd-brick with 
fir resistant 'oofs. A mode'ni dkin-i'stratibh'building ad­
a high school are two of the. most impressive jbuildings in, the 
city.t Mady> thht'ch huts are'se6n' i" the oikt ing sectbions. 
Several new streets "arebeingla-id"ih-theimowntown sect'ioin 

Lamco, a mining company, is in the prbc&ss-of .building a 
modern port at Buchanan. Fapilities are being built to handle 
the huge- amounts - of rn ord that'"Wi2l b6shAippbd -ou- of. this 
port. These' i s-1atiiois inluiuae raio''ad 'ard power 
house, hugeconveyor belt, accommodations for personnel, etc. 

. 

A railrdad liint its -his' beingiaid'O hi pot"to its 
mine at Nimfiba M6htai±'near-the- uiniie4bord-r . ,. 

Private Fire Protettin . 

A jeep equipped with a fire pump hose, nozzles and'other 
minor equipment has,beenprovided by the company for its own 
fire' prdebti onV'Afir :ttigad hasl-a1so b be'orgnized and 
the men in this group reIceive!extrW co'mpensabon. A' fire 
consultant has .been engaged and the c.ompany is fpllowing,his 
reco'meadati'oi . "All buiildings wiitlb6erquipped Wthith Suitable 
extinguishers and the conveyor belt will be sprinkler protected. 

A private water'supply is being developed, Limited 
capacity of fire hydrants are spotted around- the housing area 
in which personnel and their families wll 1ive. .- n 

Personnel
 

s The rank, salary,, and number of personnel will be the 
same the ityofHar6r. ras , I- -t 

Equifren - - . 

A new fire truck has been acquired and is now stored in 
MonroYia, The pumper is equipped with a 500 OPM.pump and 
carriyes- .a 500- 11'on a'teittank'. A general asof tment -of minor 
todis hare mount6d'on th idtazfiP3-/4-, it1-1/, :Ad 247/2 inch 
hose is cdrried-i'ith-hoset bod . a ' t: 
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Remarks o 

This city will expand rapidly in the next ifew:.years. as 
the port goes into operation. One engine compalfiy"ith- Well-. 
drilled -personnel should, provide. reasonable fire protection 
at this time.. A close watch must beI maiitained :-on developments; 
in this.area so that pIe'para-tions. can be made to secur.ing
additional equipment-.and_ mentas needed.'. 

There 'is no publi 'oWater supply .or -fire alarm system, 
nor hals. the .city any. fire 'prote ction at this' ime.. 

Recommendations. . . 

1) Temporarr quarters should be, prvided immediately for, 
the -eigine 'company %,othat, it can be. put pervice. : 

2). Preparttiois sh6uld1 be:'mae tb.er echr a:1 iw ire. 
station with essential' equipment .iticl4ting a- hos :drer., 

3) Suitable approaches should.be arranged, so the. fi-re 
truck can draft water from the ocear rbothar-avai-labic water 
supplies.. ... .. . 

4), Wells .cisternsr.or stoage. nks -should b prvided 
where 'no other water supplyis, obtainable. 

5)A practical taining prograni;hould be implemented,. 

D.Greenville .(.LSino) 

Description 

Greenvill6 is& a small coastal city .,(poppla tion 3.500)
located about 150 miles southeast of Monrovia. The only means 
of access is by boat or plane. A new highway is being built 
which will make the city accessible from the inteiori of-the 
country.,. .- ; 

. M6st-.of the, uildings -in the ctty areofjcement- block-:. ­
construction with fire res-istant roofs, orie or twostories in 
height. A new hospital Edniiistrati-oibaud'anbuilding have 
been built in the last few years'. In the butskirts of the 
city most of the buildings are made of bamboo with the thatch 
covering. Practically all of the streets in the downtown area 
are being removed and will be replaced with modern streets and 
sidewalks. 
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Personnel . 

Arrangements have been made to acquire personnel. The 
rank, salary, and number of employees will be the. sainet a for 
the city, of Harper. 

-A,new pumping -engih -of 50 GPM,-capdcityhas'been puachased 
and is no td-tred in Montovia.:4t is equipped with minota 
pliances and a limited amount of 1-1/2 and 2-1/2 inch-hose. 

Reconmend ations 

<>jJ: Teinporary quatitr 'should e:b&fzd-vi ed' ininedi tely so 
that the .equipmdent bhn be put T'sev-c6 * 

2) Personnel should be adequately trained.
 

* 3) Wells, cisterns, storange tanks and other arrangements 
shoudtbe'fnad-elfor the! storage -and d:Fa'ftifglof wrater.' 

t 4) A heffire hbtte ehot d be built and equipped tith 
the necesss'ry' fTac-ilities. 

D. Harper 

The city 56 Ht "er (,Mary-hah'd1C6uhtY') i 1st o1 he 
southeast corner of the Republic of Liberia, near the border 
of the Ivory Coast. It has a population ofZ4-O8',QOO.' p6ple.eiand 
is approximately 260 miles from Monrovia. At, present .Hrper 
can be- rea16d'only by,bt6at--6r -pilarie. -:"A lighway-n-etwork -is 
being developed to ease this s-itia-tion 'in the Fect ea.. 

"PresidentWiiliam V. 8 "iTh1 an w6sorn, - edtidf; and now
 
maintaiis a loise 2i IFite'rp'e r.-*::
 

Most of the buildings in the city are masonary with fire 
resistant roofs -ranging inhi-i-ght 'frem woriet-to7-"hred stories. 
Around the outskirts 'of th&'city ate foud-' ma'ny- tihatch' ruts­
which are generally arranged into communities. During the dry 
season the's'eibu'ildings cnstittit'e 'dc6h'slidrerabie fi-fe 'hamard. 
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A hospital, mission school, and high school occupy 
prominent positions near the business district of the city. 

Personnel
 

The personnel consists of a Senior Deputy Fire Chief 
( 2,400) an- Administrative-Assistant ($600), a Fire Officer 
( 600), 6taff Officer ($500) three Fire Engine Operators 
(1360 ea.), and six Firemen .t$360 ea.}, The perso nnel is 
divided into two platoons working twelve hours a day, seven
 
days a week...
 

Equipment 

A 1960 Studebaker pumper equipped with a 500 GPM-pump, a 
supply of 3/4-, 1-1/2, and .2-1/2 inch hose and minor equipment,
is provided.
 

Remarks
 

Due to the infrequency of response (about -one run each 
month and a half) and the fire resistant construction of 

­

building, it is believed one engine company can provide 
reasonable fire protection at this time, provided personnel 
is well trained and arrangements are made for obtaining a 
water supply. 

It is realized that no means of communication exists,
but unfortunately nothing can be done until a telephone system 
is installed. 

The hazards created by the proximity of the- huts .and 
their inflammable construction will not be eliminated until 
a suitable building code is enacted and enforced. 

Recommendations 

1) The fire house should be completed and equipped with 
essential furnishings and a hose .-dryer,. 

2) Suitable approaches should be provided so that fire 
apparatus can be driven close enough to available bodies of.­
water without becoming mired. 

3) Wells, cisterns, and/or tanks should be installed 
where open bodies- of water are. not available. 

4).A practical training program should be implemented. 
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F. Nimba' Mountain 

Description
 

Nimba is the terminus of the railroad .line that is being 
laid from Buchanan. The great Nimba iron ore mines are ., 
located here. A huge self-sufficient mining complex is also 
being constructed here in anticipation of the opening of the 
railroad line. An extensive saw mill operation is now providing 
the ties for therailroad bed. A power plant, railroad yard, 
conveyor belt and other adjuncts necessary for this type of a 
project are being constructed. Sewage, water, and highway 
systems are also in the plans and a large housing project for 
personnel is new under construction. 

Personnol 

The only personnel are members of a company fire brigade. 

Equipment 

A jeep equipped with a fire pump, hose and- minor.appliances 
is now in service. 

Remarks 

This projct is a private undertaking of certain mining 
companies. A fire consultant has been engaged and his recom­
mendations are being followed. The conveyot belt will be 
equipped with a sprinkler system; First aid fire appliances 
are being installed in buildings, etc. 

This ari'3-'oing o expand rapidly'7~h nea Tidri 

insofar as buildings, equipment and personnel are concerned. 

Recommend'ations 

At this time no public fire equipment is required as this 
is a private enterprise. 

G. Robertsport 

Description 

"This is- aj'mall- coastal village 3(-3,000 inhabitants) 
situated about 50 miles northwest -of Mvonrovia in Cape Mount 
County. It is estimated that there are approximately 100 
Western style homes here, the majority of which are of fire 
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resistant construction. About one-half of the buildings are. 
erected on the steep sides of a high hill that overlooks the
 
lower part of the village. Avenues are of laterite and the
 
grades are very steep in places. Because of the terrain, 
ordinary passenger cars are scarce. Jeeps or Land Rovers are
 
used .in this community. 

Personnel
 

None. 

,Equipment. 

None.
 

Remrks 

'There are no fire protection facilities. The town-is 
practically isolated from other sections of the coantry due 
to its location and almost completely circled byywater. A 
small landing strip is available for the use of airplanes 
transporting passengers and freight. 

Recommeidations 

1) A small trailer should be equipped with a 125 GPM 
pump, a 100-gallon water tank, 250 feet of 1-1/2 inch hose,
and a combination variable fog and straight stream playpipe. 
This trailer could be attached to a jeep and-pulled to a fire 
when desired. 4: 

2) Small dams should be built in the stream that flows 
down the hillside to the village below so that water wll be 
provided fo.r drafting or refilling of the water tank. 

3) Instructions should be given to thecivi.c-minded 
people who are willing to form a volunteer fitb-departmdent.
 

H. Saniquellie (Central Province)
 

Description
 

This is a small town which is located in a peninsular­
shaped area of land that projects into French Guinea. Most 
of the modern buildings are either one or two stories in 
height-and are made of cement blocks. A new market of-un­
usual beauty and size 6tands on the shores of a small lake 
near the business district.of town. 
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Personnel 

None. 

Equipmint 

None. 

Remarks 

The basic problem here is the existence of many thatch 
structures that create fire hazards. An enforced building 
code is the best means of eliminating' such a condition. The 
fire resistant Qualities: of Western-style buildings arb a 
large factor in reducing fire in6idents., 

Recommentations .. .­

1) The organization of a volunteer fire department with 
a complement of qualified personnel should be instituted. 

2) A course of instruction should be, given-so that, 
personnel will be qualified to operate the apparatus and be 
able to utilize-the trainihg in fire situations, 

3) A jeep-type vehicle, vequipp'ed with a 125 GPM pump,
at least a 100-gallon water tank, a 1-1/2 inch .hose and ­
variable fog and straight- stream playpipe should be furnished 
and provided-with storage"to protect it from weather conditions. 

4) A series- of' wells, .ciaterns, or -ground- tanks should 
be provided for water storage.
 

5) Approat h sfib-uhl-ew dori-rat--th e-- Tak--ft-fire 
pump drafting. 

I. Zorzor (Western Province) 

Description.. 

Zorzor is a small town in the Western Province, located 
near the French Guinea border. 

Most of the Western-style buildings in the town are one­
story cement block structures but the majority of the other 
structures are thatch huts. These huts are built very close 
together and constitute a large segment of the town. A hospital 



and a well maintained school are probably the most important 
building in the community. 

Personnel 

None. 

Equipment
 

None.
 

Remarks-

Several serious fires involving -many,thatch huts have 
occurred in the Zorzor area inthe last few years. The most
 
practical means of preventing these fires is to enact and 
enforce a code which would require these structures to be
 
built a safe distance apart and to be equipped with fire 
resistant roofs. 

It would be difficult, if not impossible, even for a
 
modern fire department to control one of these fires that
 
developed into conflagration proportions, .egen if an adequate
 
water supply system were available. It is evident that one
 
fire truck dependent on the limited amount of water carried 
in its tank would have little effect on such a fire. 

Recommendations
 

1) Efforts should be made to organize a volunteer fire 
department with competent personnel. .. If this proves successful, 
a course of instruction should be given.
 

2) A jeep-type, vehicle equipped with a 125-GPM pump, a 
water tank of at least 100 gallons, a 1-1/2- inch hose., and a 
variable fog and straight stream playpipe should be furnished 
and protected from weather conditions. 

3) A few well placed ground tanks, cisterns, or other
 
water storage facilities should be built for water storage.
 

4) A suitable approach should be provided at the creek 
below town so that water could be drafted without danger of the 
jeep becoming mired.
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4 SPECIAL FACILITIES 

FIRE MARSHAL 

Clerk Typist 

FIRE INSPElCTOR ­
(Monrovia) 

Clerk Typist 

TRAINING 

Captain -
Private 

SCHOOL 

Lieutenant 
- Typist 
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MONROVIA FIRE.SERVICE 

FIRE CHIEF 

Clerk - Typist 

Shift I# 1 

Assistant
 
Chief Aide
 

Engine Co. # 1 
-~ Captain, Sergeant 

Privates (5) 

Engine Co. # 2- Lieutenant, Sergeant 
Privates (5)
 

Engine Co. # 3 
Lieutenant, Sergeant 

Privates (5) 

Truck Co. # 1 
Lieutenant, Sergeant 

Privates (6) 

Shiftf 2 

Assistant
I 
Chief Aide J 

Engine Co. # 1
 
--Lieutenant, Sergeant
 

Privates (5)
 

Engine Co. # 2 
-- Captain, Sergeant 

Privates (5)
 

Engine Co. # 3 
-Lieutenant, Sergeant
 

Privates (5)
 

* Truck Co. # 1 
SLieutenant, 	 Sergeant 

Privates (6) 

Shift # 3 

-A

Assistant
 
Chief Aide
 

Engine Co. # l 
- Lieutenant, Ser eant 

. Privates (5f 

Engine Co. # 2 
--Lieutenant, Sergeant 

Privates (5) 

Engine-Co. # 3'
 
Captain, Sergeant
-1Privates (5) 
Truck Co. # 1 
Captain, Sergeant
 
Privates (6)


K{ 

Administra tive
 
Division
 

Clerk - Typist 

Garage 

Mechanics (2) 

Fire 	Alarm Division 

Operators (3)
 

Technicians (3)
 

NOTE: There are five (5) Engine Companies in the Fire Service. Engine Companies # 4 and # 5 
will be manned like Engine Companies # 1 and # 2, respectively. 
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DEPUTY
 
FIRE MARSHAL
 
Clerk-Typist
 

I 
BUCHANAN GREENVILLE HARPER
 

Assistant Chief Assistant Chief Assistant Chief
 
. Clerk-Typis t Clerk Typist Clerk-Typist
1 I 

Engine Companies Engine Companies Engine Companies 

F-
Shift # 1 Shift # 2 Shift # 1 Shift # Shift #1 2 

Captain Lieutenant Captain Cantain Lieutenant 
Sergeant Sergeant Sergeant Sergreant Sergeant


PArivates (5) Privates (5) Privates (5) Privaltes (5) Privates (5) 

Shift # 3 Shift #, 2 Shift # Shif3 t # 3 
Lieutenant Lieutenant Lieutenant Lieu tenant 
Sergeant Sergeant Sergeant Ser geant

Privates (5) Privates (5) Privates (5). Priva tes (5) 

Volunteer
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