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N O T I C E  

All questions or other communicat ions relating to this document  should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document.  

For information on the procedures for requesting Technical Committees to issue Formal Interpreta- 
tions, proposing Tentative Interim Amendments ,  proposing amendments  for Committee consideration, and 
appeals on matters relating to the content of the document,  write to the Secretary, Standards Council, Na- 
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269. 

A statement,  written or oral, that is not  processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of  this document  should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document,  intend to urge action which is not in compliance with ap- 
plicable laws and this document  may not be construed as doing so. 

Policy Adopted by NFPA Board of  Directors on December 3, 1982 

The  Board of Directors reaffirms that  the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important  factor in the loss of life from fire. NFPA has dealt with 
that  subject in its technical committee documents for many years. 

There is a concern that  the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment.  The  Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licens ing Provision 

This  document  is copyrighted by the National Fire Protection Association (NFPA). Public authorities 
and others are urged to reference this document  in laws, ordinances, regulations and administrative orders 
or similar instruments. Any deletions, additions, and changes desired by the adopting authority must  be 
noted separately. Those using this method ("adoption by reference") are requested to notify the NFPA (At- 
tention: Secretary, Standards Council) in writing of such use. 

The  term "adoption by reference" means  the citing of the title and publishing information only. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This  material  has been developed under  the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment  of technically competent  Committees having 
balanced representation. While these procedures assure the highest degree of care, neither the National Fire 
Protection Association, its members,  nor those participating in its activities accepts any liability resulting 
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on 
materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document  
and any certification of products stating compliance with requirements of this document  is made  at the peril 
of  the certifier. 

MGR-AM-85 
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This edition of NFPA 1402, Guide to Building Fire Service Training Centers, was 
prepared by the Technical  Commit tee on Fire Service Tra ining and acted on by the 
National  Fire Protection Association, Inc. at its Annual  Meeting held May 13-17, 1985 
in Chicago, Illinois. It was issued by the Standards Council on June 6, 1985, with an 
effective date of June 26, 1985, and supersedes all previous editions. 

The  1985 edition of  this document  has been approved by the American National 
Standards Institute. 

Origin and Development of NFPA 1402 

In 1963 a subcommittee of the Fire Service Tra ining Committee developed a docu- 
ment  titled, "How to Build Firemen's Tra in ing  Centers." This informative report was 
published and circulated as a guide and served to improve the scope and efficiency of 
fire fighter training. 

The  developments in training in the past few years indicate that more facilities will 
be needed to accommodate  the hundreds of thousands of  paid and volunteer fire 
fighters throughout  Nor th  America.  This report describes some of the modern  train- 
ing centers now available for fire fighters seeking instruction in up-to-date techniques 
of fire extinguishment and fire loss control. 
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Chapter 1 Introduction 

1-1 Scope, 

1-1.1 The  intent  of this guide  is to address the design 
and  const ruct ion of t ra in ing  facilities for fire service per- 
sonnel.  An a t t empt  has been made  to cover the aspects 
which must  be considered when p l ann ing  a facility. It 
should be unders tood  that  it is imprac t i ca l  to list every 
single i tem which may be inc luded in a t ra in ing  center  or 
every type of  specialty t ra in ing  facili ty which could be 
constructed.  Therefore ,  the components  of a t ra in ing  
center  necessary to accompl ish  genera l  fire f ighter  train- 
ing effectively, efficiently and safely are presented herein.  

1-2 Purpose. 
1-2.1 This  guide  is for the p l ann ing  of  fire f ighting 
t ra in ing  facilities. Whe the r  a pa r t i cu la r  s i tuat ion re- 
quires inclusion of all the i tems listed or not, they are here 
for the s t imula t ion  of thought .  This  guide  is in tended  as a 
shopping  list to assist in the choosing of those elements  
which will be of the greatest  benefit(s) to the planners .  

1-3 General. 
1-3.1 The  construct ion of  a fire f ighter  t ra in ing  facility, 
regardless of its size, will involve p lanning ,  design and  the 
expendi tu re  of funds.  In o rder  to derive the m a x i m u m  
benefits from the resources avai lable ,  a comprehensive  
assessment of cur ren t  and  future  needs must  be made .  
This  needs assessment must  consider:  cur ren t  and  future  
t ra in ing  needs; facilities cur rent ly  avai lable:  organiza-  
tions or depa r tmen t s  ut i l iz ing the facility; and  viable 
al ternat ives to new construct ion.  

T h e  resources avai lable  are  a ma jo r  const ra in t  to facil- 
ity deve lopment  and  construct ion.  These resources in- 
clude money,  land,  governmenta l  suppor t  and  pr ivate  
suppor t .  Questions involving the items noted above (and 
many  others) must  be answered dur ing  the p lann ing  of  a 
facility. 

This  guide  is in tended  to assist in this p lann ing  process. 

Chapter 2 Cost-Effective Analysis 

2-1 General. 
2-1.1 Is a fire service t ra in ing  facili ty necessary in your 
communi ty?  If  the answer is yes, then the init ial  step is to 
develop a s ta tement  on the b road  purpose  of the facility. 
For  example :  

"Everchangin.g technologies in fire suppression and fire 
prevent ion require  that  today's  fire f ighter  be knowledge- 

able and well t ra ined.  A p rope r  envi ronment  for obta in-  
ing this knowledge and t ra in ing  is equal ly  as impor tan t .  
This  facility will provide the physical requi rements  of  a 
modern  fire d e p a r t m e n t  t ra in ing  center  and  will enhance  
the communi ty ' s  well-being th rough  bet ter  fire protec t ion  
and fire prevent ion."  

2-2 Alternative Facilities. If  your fire d e p a r t m e n t  is 
going to request  a t ra in ing  facility, be p repa red  to justify 
its existence. Explore the use of existing facilities at the 
state or regional  level. If you are located in an industr ia l  
area,  consider  the fire t ra in ing  facilities of  the local 
plants.  You may  be able to use their  facilities or they may 
be willing to cont r ibu te  to some of the cost of bu i ld ing  a 
new facility. If  a new facili ty is dec ided  upon,  here are 
some factors to be considered:  

2-3 Cost Cons ide ra t ions .  Who  will assume the cost? 
Both init ial  and  on-going costs need to be ident i f ied such 
as site acquisit ion,  legal and  archi tec tura l  fees, staffing, 
bu i ld ing  costs, appa ra tus  and  equ ipment ,  main tenance ,  
utilities (water,  electricity, gas) and  roadway systems. 

2-4 Cost-Effective Analysis. A cost-effective analysis 
should be conducted  to enable  a communi ty  to de te rmine  
if the investment is cost-effective and if it is feasible to 
con t r ibu te  to long-range f inancial  suppor t .  This  analysis 
should include those depa r tmen t s  and  agencies which will 
use the facility. As an example ,  local police share a need 
for driver t raining,  physical  fitness and classroom space. 
Combin ing  the t ra in ing facility with an in-service fire sta- 
t ion can satisfy two needs and reduce the total  impac t  of 
separa te  facilities. 

2-5 Advisory Groups. If  the communi ty  accepts the 
purpose  'of the facility, cr i ter ia  then need to be estab- 
lished to judge  how the purpose  is being fulfilled. If  a 
commission or advisory group  has not  been organized,  
one may  be beneficial  to interface between governing 
bodies and the fire depa r tmen t .  Such a group can weigh 
the impor t ance  of the following potent ia l  benefits: 

• Reduced  injuries and  deaths  of  civilians and fire 
fighters: r educed  n u m b e r  of fires and  proper ty  
damage :  

• Increased efficiency and mora le  of  the fire f ighting 
force; and  

• Improved  t ra in ing  capabi l i ty  and improved  publ ic  im- 
age of fire depa r tmen t .  

Chapter 3 Components and Considerations 

3-1 General. 
3-1.1 This  chap te r  lists general  components  that  could 
be p laced  in a t ra in ing  facility. The re  are other  com- 
ponents  that  may  be unique  to a pa r t i cu la r  area  of  in- 
dustry which are not  included.  For the purpose  of this 
guide,  the bui ldings  are discussed separately;  however, 
combina t ions  may  be necessary or advantageous .  As long 
as the goal  of an individual  componen t  is not compromis-  
ed, each componen t  can be p laced  in any locat ion that  is 
conducive to effective t ra in ing  and safety. The  installa- 
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t ion of all componen t s  is not  necessary for an efficient 
t ra in ing  facility. The  following list of  components  should 
be considered:  

3-1.2 Admin i s t r a t ion  and  Suppor t  Facilit ies: 

Offices 

Conference areas 

L ib ra ry  

Photo l a b o r a t o r y / d a r k  room 

Pr in t ing /copy ing  area  

Graph ics / aud iov i sua l  a id  p r e p a r a t i o n  area  

Arson l abora to ry  

Student  housing, dormitor ies  

Food service faci l i t ies /ki tchen,  cafeter ia  

Restroom and  locker  facilities 

A p p a r a t u s  ma in t enance  and repa i r  center  

Equ ipmen t  and  supply facili ty 

Storage space for various mater ia ls .  

3-1.3 Indoor  Ins t ruct ional  Facilit ies: 

Classrooms 

Aud i to r i um 

Gymnas ium 

Special  t ra in ing  labora tor ies :  

Task  s imula t ion  
Au toma t i c  sprinklers 

Pumps  

EMS and  rescue 

Storage space for equ ipmen t  and  props.  

3-1.4 Outs ide Facilit ies: 

Drill tower 

Draf t ing  pi t  

Burn  bu i ld ing  

Driving course 

F l a m m a b l e  l iquids and gases / fuel  d is t r ibut ion  area  

Hazardous  mater ia l s  area  

Hel icopter  l and ing  site 

Smoke bu i ld ing  

Storage space for equ ipmen t  and props.  

3-1.5 S i te /Exter ior  Facilit ies: 

W a t e r  dis t r ibut ion,  sewer and  other  utilities 

Parking  facilities 

Site ma in t enance  equ ipmen t  and facilities. 

• Avoid occupancy  problems  in the locale - check the 
area  master  p lan  

• Investigate the possible joint  use with other  agencies 

• Explore avai lable  g ran t  funds 

• Develop an envi ronmenta l  impac t  s ta tement  

• Visit existing facilities for ideas and experience;  new 
facilities may  show s ta te-of- the-ar t  features, while 
o lder  facilities may identify o p e r a t i o n a l / m a i n t e n a n c e  
problems to be avoided 

• Consider  wea ther - re la ted  problems  and the effects of 
seasonal use 

• Determine  which par t  of the facility, if any, will have 
night  use 

• Provide ample  space between bu i ld ings /ou tdoor  
facilities to enable  s imul taneous  use 

• Provide ample,  secured storage space for each segment  
of the facili ty 

• Select site l andscap ing  which complements  the train- 
ing activities with m i n i m u m  upkeep 

• Choose in te r io r / ex te r io r  finishes which require  a mini- 
m u m  of ma in t enance  

• Locate  hea t ing  and air condi t ioning  equ ipment  where 
regula r  ma in t enance  can be easily per formed,  but  
avoid the ins ta l la t ion of individual  units in classroom 
areas 

• Provide separa te  locker  and res t room facilities for 
male  and female occupants ,  and  separa te  facilities for 
staff  and  students 

• Ident i fy space needed  for guests and visitors, staff, and  
future  users 

• Specify sl ip-resistant  surfaces for all stairs and  well- 
t raveled paths  

• Specify au tomat i c  spr inklers / smoke detectors  for all 
app rop r i a t e  areas 

• Provide facilities for s torage of fuel used in t ra in ing  

• Provide facilities for refuel ing appa ra tus  

• Provide communica t ions  between structures and 
t ra in ing  areas 

• Provide s torage for appara tus ,  especially dur ing  cold 
weather  

• Provide dr ink ing  water  facilities at all dri l l  areas in- 
c luding  those out-of-doors.  

3-3 Usage Guidel ines .  Rules should be developed re- 
ga rd ing  the use of the facility. The  various components  of 
the facil i ty should be in use as much  as possible. The  
needs of the prospective users will be fulfil led by proper  
scheduling.  Insurance  coverage of users must  be verified 
before any use is authorized.  

3-2 P l a n n i n g  Considerations.  Because a training 
facility is a specialized facility, there are a number of  spe- 
cific features to be considered.  Also, since a fire depart- 
ment will probably only build one such facility to serve 
for some 40 or 50 years, it is des i rable  to call  on the ex- 
perience gained by others. The  remaining chapters pro- 
vide some specific areas of  guidance. A few broad general 
comments  follow: 

Chapter 4 Consideration in Locat ing the Facility 

4-1 General .  
4-1.1 Some aspects to consider  in de te rmin ing  the 
p lacement  of the t ra in ing  facili ty in the communi ty  are: 
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site, water supply, environment,  security, support  services 
and access to utilities. 

4-2 Site C o n s i d e r a t i o n s .  

4-2.1 Wha t  land is available? Does the municipali ty 
own land that  could be considered for this purpose? Are 
there abandoned  properties available? The  cost of the 
land has to be within the parameter  of the community 's  
budget.  A progression of  spending might  allow for the 
purchase of the necessary land one year and the construc- 
tion of  certain buildings in the future. This sequential 
plan would enable the communi ty  to realize their objec- 
tive over an extended span of  time rather  than placing 
pressure on present resources for immediate  large expen- 
ditures. On the other hand, utilizing a bond issue to build 
at this year's rate and pay off with future dollars may be 
more  favorable. Financial consultation would be 
desirable. 

4-2.2 Proper  drainage is a major  consideration because 
of  the use of large amounts  of  water for certain exercises. 
Also, effort should be made  to ensure that drainage will 
be sufficient for variable weather conditions as well as 
future expansion. There  always is a possibility of  a ledge 
format ion or a high water table posing hidden problems; 
therefore, a geological expert should be consulted dur ing 
the planning stages. 

4-2.3 The  slope of  the land may be advantageous for 
drainage but an excessive slope may be a negative safety 
factor  for manpower  and apparatus  movement  especially 
when the surface is wet. Digging out a slope would be ex- 
pensive; in addition, a cliff situation may  be created. 
Future expansion may not be possible. 

4-2.4 The  area masterplan,  if one is in existence, needs 
to he taken into consideration. The  site of the training 
facility should he located away from the center of  com- 
muni ty  life to minimize negative impact  on adjacent land 
use. If  the site has many  positive factors and a plan 
variance is necessary, gather  all the facts and make a pro- 
fessional presentation to the community 's  p lanning 
board.  If  possible, use the area masterplan to the fire 
depar tment ' s  advantage.  The  voting public should be 
made  to unders tand the advantages of the training facil- 
ity and every effort should he made  to have them as allies 
in this endeavor. 

4-2.5 The  title to the property should be clear. Further  
expansion is often a possibility so the surrounding land 
should be surveyed. A land priority for fire depar tment  
use would be beneficial to obtain.  This would require the 
municipali ty to check with the fire depar tment  before 
allowing other usage. If  possible, have the site marked 
prominent ly on land maps  with a non-residential area 
a round  it. A lawyer's guidance would be beneficial in 
these endeavors. 

4-2.6 Traff ic  patterns should be studied and the least 
detrimental  route to the t raining facility should be 
chosen. Heavy, noise-producing apparatus  should avoid 
residential areas. Travel time to the facility for the users 
must  be taken into consideration. 

4-2.7 The  size of  the site should be ample for planned 
buildings, parking, and future expansion. Allow ade- 
quate separation between buildings for safety, vehicular 
movement,  and instructional purposes. It is better to con- 
serve on structures than to overcrowd limited land. 

4-2.8 Site pavement  should be such that the facility can 
be used in all kinds of  weather. Any pavement  will 
deteriorate, especially when hydrocarbons or hot ex- 
hausts impinge on them. Concrete (cemen 0 pavement  
seems to withstand training facility usage with min imum 
maintenance.  

Landscaping and site layout should take into con- 
sideration local climatic conditions. Consideration should 
be given to rain, snow, wind, heat and other adverse 
elements that may affect facility operations. 

4-3 Wate r  Supply.  

4-3.1 The  max imum water supply required should be 
estimated so that  an adequate  system can be installed to 
deliver the necessary volume for training activities and 
domestic water needs. A loop or grid system with properly 
placed valves would help to ensure an adequate  water 
delivery. If  possible, dead-end mains should be avoided; 
if not, compensators (surge chambers)  should be con- 
sidered. Valves should be placed to segregate sections of 
the water system to allow for repairs without complete 
shutdown. 

4-3.2 Type of  hydrant(s) installed at the training center 
should be representative of the types found in the com- 
munity.  Where  more  than one communi ty  uses the train- 
ing center and the hose threads are not uniform, a variety 
of fittings with appropria te  threads will be needed. 

4-3.3 Many fire departments '  only source of  water is 
drafting. Even where there is a hydrant  system, draft ing 
is always a good additional source. During times of water 
emergency, draft ing may be necessary. Lakes or ponds, 
flowing streams, man-made  containers, and dry hydrants 
are potential draft ing sources. 

Figure 4-$.$ Pump testing area. Pump test can vary drafting height 
from 3 to 8 ft (10 cm to 240 cm). Note splash wall ,  pump test stand 

and protective cover area for students. Mississippi Fire Academy. 

4-3.4 On-site water supply needs must  be determined 
and storage containers constructed a n d / o r  installed. 
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Either elevated, surface, or underground storage may be 
used. Pumps could also be used to move the water at the 
desired pressure. 

4-3.5 For durability, the water main should be con- 
structed with bolted flanges or steel-rodded joints. If 
severe turns have to be engineered into piping, considera- 
tion has to be given to thrust blocks. Both of these fea- 
tures will help overcome the effect of water hammer. To 
keep a steady pressure in the water main, a compensator 
(surge chamber) should be installed. 

8 

AC 

G 

Figure  4-3.5(a) Bolted and  steel-rodded joints  u n d e r  compensator .  
New York Fire Depar tment  Fire Academy,  New York, New York. 

4-3.6 Tank trucks or long relays could be used to pro- 
vide some water for training. This will increase the 
number of vehicles and personnel needed to accomplish 
basic evolutions; it will further increase the vehicular ac- 
cident potential and maintenance cost. 

4-4 Security. 
4-4.1 The training facility must be secure. The site 
should be fenced and well lighted and, if necessary, a 
guard should be provided. Local police can make the 
training facility a part of their rounds. Security could be 
augmented by. burglar alarms and central station alarm 
connections. 

!iii ̧I~I 

Figure  4-3.5(b) Compensator .  

A. Cha rg ing  valve - -  45 psi 

B. Gauge 

C. Ni t rogen in rubber  bladder 

D. 80 to 250 gal (304 L to 950 L) of water 

E. Dra in  

F. Shutoff  valve 

G. Water  ma in  

4-5 E n v i r o n m e n t .  

4-5.1 Federal, state, and local environmental protec- 
tion agencies need to be consulted. The results of these 
consultations should facilitate obtaining the necessary 
permits and licenses. Also, these consultations should ad- 
dress the problem of wastewater (treatment and disposal) 
and pollution (air, water and noise). The facts gleaned 
from these agency contacts may be of use when the ar- 
chitect is consulted. 

4-5.2 Prevailing winds can be used to direct smoke away 
from neighbors. Shifting winds will have to be taken into 

Figure  4-4.1 Security fence. O m a h a  Fire Academy, Om ah a ,  
Nebraska.  

consideration especially during training involving vapor- 
producing material. Residue from extinguishing agents 
and products of combustion have been found a con- 
siderable distance from the training site. A wind sock 
may be used advantageously to alert the training staff as 
to the wind movement. The growth potential of the facil- 
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ity must be given careful consideration. Effects of sur- 
rounding  development and zoning changes may impact  
upon the at tainment  of long-range training goals. 

4-6 Utili t ies.  

4-6.1 The  use of  pumps, air compressors, simulators, 
heat, ventilation, and air condit ioning (HVAC) units will 
g.reatly increase the power requirements. An on-site sta- 
uonary  electrical generator  may be a practical alter- 
native. The  largest portion of the electrical needs will be 
dictated by the number  of buildings and their purposes. 

4-6.2 Coincidental with electrical requirements is the 
possible need for natural  gas feed and telephone connec- 
tions. The  distance from these services could be a deter- 
mining factor in locating the facility. 

4-7 Support Services. 
4-7.1 If  housing and food services are to be provided, 
space will have to be planned for such purposes. Food ser- 
vice may be provided by a private vendor. The  transpor- 
tation of staff and trainees, housekeeping and laundry 
service, vending machine location, janitorial service, and 
ground  and facility maintenance  may have to be con- 
sidered. 

5-2.5 Contractors build according to approved specifi- 
cations and blueprints drawn by the architect. A client 
has little recourse except through change orders. These 
orders must be approved by the architect and could be 
very expensive. Therefore,  changes after a contract  is let 
should be avoided. Some change orders may be necessary 
to reduce cost overruns. The  procedure for executing a 
change order must be spelled out in the original contract.  

5-2.6 A pre-bid conference with the architect is neces- 
sary to establish the requirements. A fire depar tment  
representative should be present. A request-for-bids 
notice normally will follow the pre-bid conference. It is 
desirable to review the work process at such junctures as: 
25 percent, 50 percent, 75 percent, 90 percent and 100 
percent of the project completion. 

5-2.7 As-built drawings should be provided and retain- 
ed after the project has been completed for use during 
repairs, alterations and future expansions. 

5-3 Clerk of the Works - -  Owner's Project Manager. 

5-3.1 A clerk of the works may be necessary according 
to the complexity of the project. The  clerk must be able 
to read blueprints and interpret specifications. The  
clerk's job is to be on the project daily, checking progress, 
overseeing the work of the contractors and insuring com- 
pliance with specifications. 

Chapter 5 Design and Construction 

5-1 General. 

5-1.1 The  objectives the fire depar tment  wishes to reach 
by building a fire service training center need to be writ- 
ten down. Priorities have to be set. After proper research 
of this building project, an architect has to be chosen. 

5-2 Architects. 
5-2.1 Architects who specialize in fire service training 
facilities are available. Check with the American Institute 
of Architects (AIA) for references. There  are local AIA 
chapters in many cities. Visit some training facilities and 
ask about  their architect. 

5-2.2 Consider visiting training facilities that have been 
in operat ion for a period of five to ten years to learn of 
any inherent construction or operational  deficiencies. 
Ask the training personnel at the facility if they are 
satisfied with the architect 's work. How would the train- 
ing personnel improve the facility? 

5-2.3 Interview the architectural firm before making 
the final selection. The  architect 's responsibilities are the 
design of  the facility, the product ion of  working draw- 
ings, and usually the supervision of construction. 

5-2.4 Positive steps must  be taken to ensure that the ar- 
chitectural firm will abide by the fire depar tment 's  wishes 
and provide for declared needs. Such measures would in- 
clude: educat ing the architect as to the training mission 
and the depar tment ' s  fiscal constraints, and establishing 
schedules for schematic reviews. 

5-3.2 Such a person is usually compensated by the fire 
depar tment  or the jurisdiction. At times the architect 
may provide on-site inspectional services. 

Chapter 6 Administration/Classroom Building 

6-1 Genera l .  

6-1.1 This chapter  addresses the many  components  
which must be considered when a jurisdiction is planning 
an administrat ion/classroom building. 

Certain components  are required only if the structure 
will be used for administrative purposes; others are par- 
ticular only to a classroom building. However, if the pur- 
poses are to be combined then all of  the following items 
need to be considered. Only those items needed for your 
part icular  situation should be included to produce a 
viable, functioning administrat ion/classroom building. 

6-2 Offices. Office space should be provided for the of- 
ricer in charge, assistant administrator,  instructors and 
clerical personnel. Further office space will be dictated by 
agencies housed at the facility. Properly designed open 
office space can add flexibility. Do not forget to include 
closet and storage space. 

6-3 Conference Room. A conference room is desirable 
for staff meetings, press conferences and use by the com- 
missioner or the chief of depar tment .  A built-in projec- 
tion booth increases the versatility of the room. 
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Figure 6-1.1(a) Administration building. Dover County Fire 
Academy, Dover County, New Jersey. 

Figure 6-1.1(b) Administration building. Toronto Fire Academy, 
Toronto,  Canada. 

: ! 

6-4 Audi tor ium. 
6-4.1 The auditorium can be used for classrooms, 
seminars, promotional ceremonies and community ac- 
tivities. Movable chairs would increase the utility of this 
component. A balcony would add to the seating capacity. 
Physical fitness classes could be held in the auditorium. 

6-4.2 The floor and the wall coverings could be de- 
signed to withstand indoor basic training when inclement 
weather precludes outside activities. A public address 
system should be installed. Some of the features discussed 
in the classroom component should be installed in the 
auditorium. (See Section 6-5.) 

6-5 Classrooms. 

6-5.1 Classroom size will be dictated by the number of 
students and the type of training to be conducted. For ex- 
ample, hands-on training may require more space per 
student than a lecture. 

; ' 

Figure 6-5.1 One of fifty-four student classrooms. Mi~issippi 
Fire Academy. 

6-5.2 Movable soundproof walls can be utilized to vary 
classroom size. Adequate aisle space is necessary for 
proper classroom function. Heavy-duty flooring has to be 
installed to withstand the movement of fire fighters with 
soiled gear. 

Figure 6-1.1(c) Administration b u i l d i n g -  including: director's 
office; boardroom; clerical area; instructor offices; A/V storage 
area; four classrooms with capacity for fifty students in each room, 
one double classroom with capacity for two hundred  students, 
making a total student capacity of four  hundred;  dining area; 
ki tchen; and s tudent  lockers with restrooms. Mississippi 

Fire Academy. 

Figure 6-5.2 Large double classroom with capacity for two hun-  
dred or one hundred  students per room with divider closed. 

Mississippi Fire Academy. 
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6-5.3 The instructor should be able to control room 
climate and audiovisual equipment. Good lighting is a 
must and the use of both individual controls and 
rheostats should be considered to vary the illumination. A 
podium light and separate chalkboard illumination can 
make a presentation in a darkened room more effective. 
Electrical outlets in the floor and the walls should be 
spaced to eliminate the use of extension cords. Before the 
sound system is installed, advise the installer to eliminate 
dead spaces in the room. 

6-5.4 Classroom furniture has to be durable. Writing 
surfaces for use by the instructors and students should be 
provided. Folding tables, 18 in. (45 cm) wide, and stack- 
ing chairs permit greater flexibility in room utilization. 
Experience has shown that wider tables occupy space that 
can be better utilized. 

6-5.5 To lessen classroom disturbance the following fea- 
tures must be considered: doors to the room should open 
and close quietly, sanitary and refreshment facilities 
should be close to the room, and ceiling height must per- 
mit the hanging of wall screens or the placement of por- 
table screens for good viewing. The ceiling height should 
be a minimum of 10 ft (300 cm) as dictated by ex- 
perience. 

6-5.6 Air conditioning and heating units should not be 
installed in the classroom because of the noise factor. 

6-6 Library.  

6-6.1 The library is an essential part of the fire depart- 
ment training program. The library should contain job- 
related periodicals and technical books. The fire depart- 
ment's regulations, procedures, history, past and present 
orders, and local, state and national standards should be 
on the shelves. 

6-6.2 An index system has to be maintained. Security of 
library contents has to be considered. The librarian 
should attempt to motivate retirees or people interested 
in the fire department to bequeath their fire department 
books to the library. 

6-6.3 The services of a retired teacher may be secured 
on a voluntary basis. Most town libraries would be glad to 
assist the fire department in starting a library "and pro- 
viding advice. 

6-6.4 If the library is large enough, individual carrels 
could be provided to allow the student to concentrate 
without interference. If there is a need, the library hours 
should include nights and weekends. The library should 
be located near the parking lot to decrease user travel and 
prevent classroom disturbance. 

6-7  K i t c h e n  a n d  C a f e t e r i a .  

6-7.1 Kitchens could have the following appliances 
available for staff and trainees: refrigerators, stove, table 
and chairs, sink, vending machine, coffee maker, 
microwave oven, and dishwasher. If the facility is large 
enough, a cafeteria service line could be installed. 

Figure 6-7.1 Dining area - -  seating capacity about eighty-five. 
Mississippi Fire Academy. 

6-7.2 Fire protection for cooking equipment should be 
provided according to standards. It may be desirable to 
have a separate eating facility for the faculty. The dining 
area may be turned into a classroom. 

6-8  A u d i o v i s u a l  A r e a .  

6-8.1 To allow the instructor to take advantage of 
various media, the following equipment should be 
available: chalkboard (liquid chalk is highly desirable), 
felt board, hook and loop, and magnetic board. Cameras 
and associated equipment can be big assets in bringing 
realism to the classroom; the following could be used effi- 
ciently: portable video camera, recorder, and video 
editing machine. A TV monitor would be useful. 

6-8.2 Projectors would fall into the following 
categories: Super 8 movie, 16-mm movie, 35-mm slide 
with a dissolve unit and an overhead projector with 
acetate roll. Cassette tape equipment, sound sync unit, 
portable wall or ceiling screen, or rear projectors are 
beneficial adjuncts. 

6-8.3 To make a professional presentation an audio 
jack should be installed near any equipment use station. 

6-8.4 To aid in the use of audiovisual equipment the 
following recommendations are made: 

• Provide an extra electrical switch with a rheostat to 
control illumination 

• Protect rearview screen with chalkboards 

• Place projector area near hallway so equipment can be 
easily moved 

• Provide adequate distance for front and rear projec- 
tors 

• Avoid stepped-down ceiling if it will interfere with 
projection or viewing 

• Provide heating, ventilation and air conditioning 
(HVAC) in the projection room to assure comfortable 
workers' environment and to avoid thermal shock to 
expensive electrical projector bulbs 

• Provide projectors with permanent remote control 
wire 

• Install electrical receptacles in the floor to eliminate 
the use of extension cords. 
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6-9 Darkroom.  
6-9.1 The department's photographic needs may in- 
clude a darkroom facility. Allow sufficient space for the 
necessary equipment, storage, and future expansion. The 
storage room could also be used as a projection booth; 
however, keep in mind the applicable firesafety regula- 
tions. 

6-9.2 Taking the cost factor into account, it may be 
more economical to send material out for processing. 
Fewer personnel and less space will be needed. The disad- 
vantage of this option is the time required to send 
material out and waiting to receive the finished product. 

6-10 Pr int ing  Room.  
6-10.1 The facility will require the reproduction of 
printed materials. Space for the following may be re- 
quired: copier, mimeograph machine, offset duplicator, 
collator, binding machine, transparency maker, or elec- 
tric stencil maker. Some of this equipment makes noise, 
so location of the printing room should be carefully con- 
sidered. 
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Figure 6-18.1 One of two student lockers with showers and 
restroom f ac i l i t i e s .  Miss iss ippi  F i r e  Academy. 

their gear with water from a hose or shower. This room 
should be accessible from the outside and from the locker 
room. 

6-10.2 Proper storage for flammables and an exhaust 
system should be considered during the design stages. 
Also, space to store supplies and printed materials is 
essential. 

6-11 Graphic Unit .  
6-11.1 A room for the preparation of graphics and 
other aids should be considered. Place this unit in a quiet 
area. In addition, space should be planned for instructor 
preparation of audiovisual programs (slide-tape, video, 
etc.) 

6-12 Simulator Facility.  
6-12.1 If simulation in training is desired, then space 
will have to be provided. Consideration may be given to 
the following types: flat board mock-ups, actual equip- 
ment, videotape, simple to complex computer ar- 
rangements, and rear screen projection. 

6-13 Locker and Shower Facilities. 
6-13.1 Locker and shower facilities are necessary. 
Separate areas must be provided for males and females. 
Included in this area would be a shower room(s), sinks 
with mirrors, and toilets. Remember to stress ventilation 
to reduce the water vapor accumulation from the 
showers. 

6 -13 .2  Locke r  space  will be r e q u i r e d  for :  
instructors/staff, long-term students (recruits, etc.), 
short-term students (one to three days), personnel utiliz- 
ing the fitness room, and maintenance people. Separate 
areas are suggested for personnel lockers and turnout 
gear storage. The instructors' showers and lockers should 
be separate from the students'. 

6-14 C l e a n u p / D r y i n g  Room.  
6-14.1 A cleanup/drying room for turnout gear is a 
must if students leave their gear at the facility or if turn- 
out gear is maintained at the facility. This area should 
provide space for the students and instructors to clean 

6-15 Arson Lab. 

6-15.1 It is recommended that the agency having re- 
sponsibility for arson investigation be included in the 
planning stage of the facility. The arson investigation 
force might want office space; they might want room for 
sophisticated equipment or just a room to keep some 
teaching materials. Meetings between the arson group 
and the fire department planners will be necessary to 
determine their needs. 

6-16 First Aid Room.  
6-16.1 Safety should be the foremost consideration in 
facility design. Accidents and illnesses do occur; 
therefore, one or more properly designed first aid rooms 
should be provided. Space should be provided so that 
temporary care can be administered to victims suffering 
from burns, cuts, cardiac distress, smoke inhalation, heat 
exhaustion, and other injuries or illnesses. 

6-16.2 A parking area for an ambulance should be pro- 
vided during major training programs. Transportation 
for multiple victims must be considered. Communica- 
tions with a local hospital may help provide resources for 
design as well as a personnel pool for staffing. 

6-17 Building Maintenance .  
6-17.1 The material used as a finish for the facility 
should be attractive and easy to maintain; durable 
material would cut down on replacement and refinishing 
costs. Custodial space will be required for deep sinks, 
mops and wringers, and cabinets for the storage of clean- 
ing materials and other equipment. 

6-17.2 Electrical outlets should be provided in hallways 
for use of buffers and vacuum cleaners. 

6-18 Miscellaneous.  
6-18.1 Public telephones should be provided. 
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Chapter  7 D r i l l  T o w e r  

7-1 G e n e r a l .  

Figure 7-1(a) Drill tower. University of Kansas, Lawrence, Kansas. 

7-1.1 The  m a i n  purpose  of  the dril l  tower is to t ra in  fire 
fighters in the basic evolutions using p u m p e r  and  l adde r  
equ ipment .  Using this tower will instill conf idence in the 
trainees and  fur ther  their  abi l i ty  to work at various 
heights  in a skilled manne r .  Some areas have had  requests 
f rom law enforcement  agencies to use the tower to t ra in  
in rappe l  or o ther  skills. 

7-1.2 Whi le  some t ra in ing  towers are  designed for ac- 
tual  t r a in ing  fires, this is not  a good pract ice .  It is expen- 
sive to bu i ld  such large structures with sufficient fire 
resistance to wi ths tand intense heat .  Soot and  dir t  
resul t ing from such fires soon impa i r  the tower for nor- 
mal  use. It is be t ter  to use the tower for t ra in ing  evolu- 
tions and conduct  in ter ior  fires in ano ther  bui lding.  

7-2 H e i g h t .  

7-2.1 The  height  of  the tower should be typical  of  
bui ldings  found  in the locale.  However,  considera t ion  
should be given to fu ture  communi ty  development .  A six- 
story tower would seem o p t i m u m  when evolutions involv- 
ing the exter ior  of  the tower, such as r appe l l ing  and pom- 
piering,  are  pe r fo rmed .  In these instances, adequa te  

Figure 7-1(b) Drill tower. Toronto Fire Academy, Toronto, 
Canada. 

height  must  be provided  between the g round  and the first 
open ing  to a c c o m m o d a t e  safety net  sag, while still main-  
ta in ing  a full story from the net to the first opening.  In 
general ,  the height  from the g round  level to the first 
open ing  should be approx ima te ly  20 ft (600 cm). 

7-3 Construct ion .  
7-3.1 T h e  mate r ia l s  used in the const ruct ion of  the 
tower may  be wood f rame,  re inforced concrete,  steel, or 
o ther  du rab le  mater ia l .  Both inter ior  and  exter ior  walls 
of  the drill  tower should be s t ructura l ly  sound; this will 
provide for the safety of  personnel  in t ra in ing  and  for 
wi ths tanding  the force of  mas te r  streams.  

7-4 D i m e n s i o n s .  

7-4.1 The  tower should be at least 20 ft x 20 ft (400 sq 
ft of  floor area)  (600 cm x 600 cm [360,000 sq cm]). This  
will a c c o m m o d a t e  in ter ior  stairwell openings  and allow 
room for fire companies  to maneuver  hose lines. 

7-4.2 A square  conf igura t ion  m a y  be easiest to con- 
struct  [see Figure 7-4.2(a)] but  a r ec tangu la r  design will 
allow for an exter ior  enclosed stairway and a fire escape 
to provide two means  of  en t rance  or  egress [Figure 
7-4.2(b)]. The  rec tangu la r  design will provide more  in- 
ter ior  floor space for hose s t re tching pract ice .  
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Figure 7-1.2(a) Drill tower. New York Fire Department Fire 
Academy, New York, New York. 

Figure 7-1.2(b) Drill tower. Burlington County Fire Academy, 
Burlington County, New Jersey. 

Figure 7-3.1 

j j :  

Ladder training tower. Dover Township Fire 
Academy, Ocean County, New Jersey. 

Illllllll 

Figure 7-4.2(a) Square drill tower. 

Figure 7-4.2(b) Rectangular drill tower. 

7-5 Stairways.  

7-5.1 Stairways in the drill tower may be provided 
ei ther by interior  or exterior  means,  or both. Stairways 
provide not only a means of access between floor levels, 
but  also should simulate f i reground conditions. A variety 
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of  types, widths,  and  si tuat ions m a y  be real is t ical ly 
represented .  Stairways inc luded  in the tower should be 
loca ted  so as to maximize  avai lable  in ter ior  floor area.  All  
s ta i rway t reads  in the tower should be slip resistant;  open 
gra te  t reads  will prevent  water  accumula t ion .  

7-6 E x t e r i o r  Open ings .  

7-6.1 All  doors and  window openings  should be fully 
f r amed  and  loca ted  so as to s imula te  s i tuat ions existing in 
the  field. I f  safety net  opera t ions  are con t emp la t ed  at the 
tower,  all openings  on that  side of  the  s t ructure  should 
have heavy wooden sills instal led to a c c o m m o d a t e  rope 
and  p o m p i e r  l adde r  evolutions.  

7-6.2 If  the tower cannot  inc lude  various types of  doors 
and  windows, then a separa te  display mock-up  inc lud ing  
an  example  of  each could  be const ructed.  For  those areas 
nea r  ocean or  river sh ipping  facilit ies take into considera-  
t ion doors /ha tches  found  on ships. 

7-7 Fire Escapes. 
7-7.1 Var ious  fire escape conf igurat ions  can be p laced  
on the bui ld ing .  Rai l ings should be high enough to 
sa feguard  a fire f ighter  who may  be ope ra t ing  a cha rged  
hose line on the fire escape.  T h e  bo t tom of  the  fire escape 
can  t e rmina te  in a s t ra ight  l adde r  or a coun t e rba l anced  
ladder .  T h e  top of  the fire escape could  end at the top 
f loor or  go over the roof  by means  of  a gooseneck ladder .  
Caged  vert ical  l adders  may  also be desi rable  to have in- 
s ta l led if they are  representa t ive  of communi ty  construc- 
tion. 

7-8 Sprinkler and Standpipe Connections. 
7-8.1 T h e  dril l  tower should  include provisions for 
s t andp ipe  connect ions  at all f loor levels of  the facili ty.  
These  connect ions  will not  only provide  the oppor tun i ty  
to develop the p rope r  rout ine  of  connec t ing  to and  pro-  
v iding a water  supply  for the system, bu t  also may  be 
ut i l ized for s imula ted  fire a t t ack  by fire forces ope ra t ing  
in a high-rise bui ld ing .  Siamese connect ions  should  be in- 
s tal led and  ident i f ied  at g round  level to a c c o m m o d a t e  
auxi l ia ry  water  supplies.  

7-9 Roof O p e n i n g s .  

7-9.1 Roof  openings  should  be provided  for prac t ice  of 
vent i la t ion procedures .  Var ious  size openings  on both  flat  
and  sloped roof  surfaces should  be designed into the 
s t ructure  so various si tuat ions and  types of  roof  condi t ions 
can  be s imula ted .  Normal ly ,  these prac t ice  sessions are 
best conduc ted  at  lower levels of  the bu i ld ing  because  of 
the  safety factor .  In  all cases, safety rai l ings should  be 
considered for roof  opera t ions .  

7-10 Cop ing .  

7-10.1 If  not  covered by the roof, the topmost  section of  
the walls must  have a coping.  Heavy wood bol ted  into the 
s t ructure  is best for rope  work and  p o m p i e r  l adde r  evolu- 
tions. Stone, concrete,  or  o ther  ma te r i a l  m a y  b reak  away 
in pieces or a b r a d e  equ ipmen t  and  personnel .  

7-11 Nets .  

7-11.1 Cons idera t ion  should be given to the  provision of  
a t e m p o r a r y  or  p e r m a n e n t  safety net  on at  least one ex- 

Figure 7-9.1 Safety railing roof of smoke building. Burlington 
County Fire Academy, Burlington County, New Jersey. 

te r ior  side of the bui ld ing,  especially if r appe l l ing  or the 
use of  p o m p i e r  l adders  is con templa ted .  A safe dis tance 
mus t  be provided  between the g round  and  the net  to 
allow for movement  upon  impact .  

• A temporary ,  removable  net  will allow full access to 
the tower 

• Removal  and  p rope r  s torage will p ro long  the ser- 
viceabil i ty  of  the net  

• Springs instal led between the net  and  the pe r imete r  
f rame will increase the life of  the net by lessening 
di rec t  impac t  on the  net  

• A l adde r  aff ixed to the tower for m o u n t i n g  the net  
should be considered 

• For a p e r m a n e n t  net  a ca twalk  a r o u n d  the per imete r  
f rame with a l adde r  to the g round  can provide  a s tand- 
by area  for ins t ructor  and  trainees.  

7-12 Drains. 
7-12.1 Each floor of  the bu i ld ing  should be equ ipped  
with floor dra ins  or  scuppers.  In  areas subject  to freezing 
tempera tures ,  convent ional  f loor dra ins  may  not  be effec- 
tive. W h e r e  scuppers  are used, the water  discharge 
should  be d i rec ted  to areas which will not  in terfere  with 
activities below the openings.  Regardless  of  the  types of  
d ra ins  that  are selected, their  ins ta l la t ion should ensure 
quick runof f  of  water .  
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Figure 7-11.1(a) Frame of the net. New York Fire Department Fire 
Academy, New York, New York. 

Figure 7-11.1(b) Springs anchored into the side of the drill tower. 
New York Fire Department Fire Academy, New York, New York. 

Figure 7-11.1(c) Texture  of net and catwalk a round net. New York 
Fire Department Fire Academy, New York, New York. 

7-13 Special T r a i n i n g  Features.  
7-13.1 Special features can be included in the tower to 
accommodate  local area needs. For example, a 36-in. 
(90-cm) diameter  pipe may  connect  two floors for caisson 

Figure 7-12.1 Scuppers at work on multiple dwelling. New York 
Fire Department Fire Academy, New York, New York. 

and mine shaft rescue simulation. An  elevator could be 
installed to be used in simulation of elevator emergencies 
and for the movement  of  personnel and equipment .  

Chapter 8 Burn Building 

8-1 Genera l .  
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Figure 8-1(a) Hot drill building. This  building features two 
buildings in one - -  residential and commercial. The  residential side 
is two stories with attic, six interior rooms, all masonry. Mississippi 

Fire Academy. 

8-1.1 The  purpose of  the burn  building is to safely train 
fire fighters in methods of  interior fire suppression. Every 
room should have an exterior exit or a secondary means 
of  egress. Burn areas below grade are not desirable and 
should be avoided. In order  to provide simulated training 
for the suppression of  basement or cellar fires, a raised 
open grid walkway can be constructed level with the sec- 
ond floor on the exterior of  the building. 

8-1.2 The  building could be designed to take into con- 
sideration the following problems: fire spread, rescue, 
ventilation, and special problems. 
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Figure 8-1(b) Burn building consisting of a private dwelling sec- 
tion and a commercial section. Burlington County Fire Academy, 

Burlington County, New Jersey. 

8-2  F i r e  T e m p e r a t u r e .  

8-2.1 Walls, floors, ceilings, and other permanent fea- 
tures must have strong resistance to heat generated by 
Class A materials. Class B materials should not be used 
for fuel because of their high heat production. High tem- 
perature training fires will cause accelerated deteriora- 
tion of the structure and expose fire fighters in training to 
unnecessary risk. 

Figure 8-1.1 Burn building with raised open grid walkway level 
with the second floor. New York Fire Department Fire Academy, 

New York, New York. 

8-2.2 In planning a burn building, the designer, the ar- 
chitect, and the fire chief must consider the problems 
created by fire temperatures. If unprotected, concrete 
will spall and steel will distort when exposed to fire tem- 
peratures. Even in new burn buildings built with ade- 
quate protection, fires should be limited to short dura- 
tion. To provide high temperature protection to the burn 
building the following materials may be utilized: 

• Precast modules made from poured perlite or 
aluminate concrete form a wall which has high 
strength and resistance to spalling 

• Gunning, the spraying of exposed surfaces with a 
cementitious concrete, provides a self-adhering joint- 

free surface whose usefulness can be extended by 
patching 
Refractory blocks set in refractory mortar 

Panels made from fire-resistive material can be at- 
tached to the structure. 

8-2.3 As an alternative to the high cost of fire-resistant 
materials, a fire in a heavy gauge metal drum, with metal 
plates welded above to prevent flame impingement on the 
structure, can be utilized as a smoke and heat simulation 
method. If utilized, the drum should be raised above the 
floor and the floor protected with a steel plate. 

8-3 I n s t r u m e n t a t i o n .  

8-3.1 The purpose of the instrumentation is to keep the 
fire within safe parameters, observe the effect of suppres- 
sion agent application, and with sophisticated equipment 
observe and record the products of combustion. Ther- 
mocouples and analyzing equipment can be used to at- 
tain the first two objectives. Extremely large budgets have 
to be anticipated for involvement in the products of com- 
bustion analysis without a special grant. Staff, equip- 
ment, and time requirements generally make this choice 
beyond the fire department's capability. Department 
standards should be set before becoming involved with 
the purchase of instruments. 

8-4 Built-in S a f e g u a r d s .  

8-4.1 The first step in the safeguarding of both staff 
and trainees is the proper design of the building. Emer- 
gency ventilation can be provided by manual control of 
the roof openings, doors, and exterior shuttered windows. 

8-4.2 Open sprinklers are not reliable in a burn room 
because of repeated heat exposure. Other methods of ap- 
plying water must be provided and coordinated with 
proper ventilation procedures. 

8-5 Cutouts. 

8-5.1 In order to perform rescue and ventilation evolu- 
tions, parts of the building should be designed which can 
be destroyed and replaced. These expendable sections 
(cutouts or chopouts) can be located in walls, ceilings, or 
roofs. 

/ 

Figure 8-5.1 Pitched roof with chopout. Alexandria Fire Depart- 
ment, Alexandria, Virginia. 
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8-5.2 The  cutout  openings  should have a safety device 
instal led to prevent  personnel  or tools f rom fal l ing 
through.  Take  into cons idera t ion  tha t  the cutouts  can 
catch on fire, cost money  to replace,  and  m a n p o w e r  will 
be needed  to reconstruct  them.  

Chapter  9 Smoke  B u i l d i n g  

9-1 G e n e r a l .  
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Figure 9-1 Smoke building. University of Kansas, Lawrence, 
Kansas. 

9-1.1 The  purpose  of  the s t ructura l ly  safe smoke 
bu i ld ing  is to acqua in t  the t ra inees with the skills and  
abili t ies necessary for survival in an oxygen-def ic ient  at- 
mosphere  by c rea t ing  a cont ro l led  learn ing  s i tuat ion that  
is under  constant  supervision. 

c ircui t  television (CCTV).  CCTV can only be used when 
the smoke concen t ra t ion  is l ight or  nonexistent .  

9-1.3 A maze  can be bui l t  as an enhancemen t  for mask 
t ra ining.  It should be large enough to allow the trainees 
to crawl with their  masks donned .  This  could be a s imple 
4 ft square  (120 cm 2) wooden tunnel .  

Figure 9-1.3 Maze-interlor of smoke building. Burlington County 
Fire Academy, Burlington County, New Jersey. 

A 

Figure 9-1.1 Smoke building with exhaust fan at roof level. Burl- 
ington County Fire Academy, Burlington County, New Jersey. 

9-1.2 The  bu i ld ing  should be designed to allow for con- 
stant  survei l lance of  the trainees by an instructor .  This  
may  be accompl ished  by accompany ing  the t ra inee,  by 
observing the t ra inee  th rough  windows, or  by using closed 

9-2 F l e x i b i l i t y .  

9-2.1 T h e  facil i ty should have the abi l i ty  to change the 
in ter ior  conf igura t ion  so that  various si tuations can be 
created.  T h e  ut i l izat ion of  modules  or segments which 
can be quickly changed  provides for m a x i m u m  benefi t  at  
a m i n i m u m  cost. 

9-3 Safety.  

9-3.1 T h e  smoke bu i ld ing  should have entry  points and  
escape hatches  at f requent  intervals in case of  an emer- 
gency. 

9-3.2 Any area  of the maze  tha t  cannot  be seen and  
reached  by the ins t ructor  should have the walls or  top 
h inged  so tha t  any section could  be opened.  This  would 
make  trainees accessible to the ins t ructor  cont inual ly .  

9-8.3 Some smoke rooms have sensors bui l t  into the 
floor tha t  indica te  where the trainees are at all t imes. 
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9-3.4 Provisions must  be m a d e  for quick vent i la t ion of  
the  bu i ld ing  if needed.  Cons idera t ion  should be given to 
quickly s topping  or red i rec t ing  the smoke be ing  intro- 
duced  into tha t  section of  the smoke bui ld ing;  this may  be 
accompl i shed  by the use of  blowers or  exhaust  fans. 

9-3.5 Communica t ions  capab i l i ty  between the instruc- 
tor  and  trainees should be designed into the system. This  
will provide  add i t iona l  safeguards  as well as the abi l i ty  to 
t ransmi t  instruct ions to the trainees.  

9-4 S m o k e .  

9 4 . 1  Smoke used in the t ra in ing  facili ty should be of a 
cont ro l led  composi t ion  with m i n i m u m  toxicity.  Special ly 
designed mechan ica l  equ ipmen t  may  be instal led in the  
facil i ty to p roduce  t ra in ing  smoke. T h e  use of  mil i tary-  
type smoke grenades ,  r ubbe r  tires, diesel fuel, or  o ther  
sources should he avoided.  Hay, straw, c a r d b o a r d  boxes, 
or  s imilar  combust ib les  provide  a much  more  typical  fire 
and  are  cons iderably  safer. 

C h a p t e r  10 

10-1 G e n e r a l .  

C o m b i n a t i o n  B u i l d i n g s  

Figure 9-4.1 Smokemaking machine - -  very simple 55-gal (209-L) 
drum with hinged door half and smoke pipe to rooms on various 

floors. 

Figure 10-1(a) Combination building. Omaha Fire Academy, 
Omaha, Nebraska. 

Figure 10-1(b) Combination building - -  maximum use of mini- 
mum space with existing smoke stack for EPA considerations. 
Building provides for ventilation; smoke chamber; rappeling; lad- 
dering; live fire training; sprinkler laboratory; gas and electric 

cutoff; and forcible entry. 

10-1.1 In many  t ra in ing  facilities, e i ther  because of  a 
lack of  avai lable  space or funds, or both,  individual  struc- 
tures for l adde r  evolutions, fires, or smoke t ra in ing  may  
not  be buil t .  In these instances, a combina t ion  bu i ld ing  
may  be const ructed embrac ing  all of the desi rable  func- 
tions in one s tructure.  Cons idera t ion  should be given to 
any de t r imen ta l  effects any one funct ion will have on the 
facility, equ ipmen t  or o ther  functions.  

10-1.2 Cer ta in  combina t ions  of  funct ions are,  by their  
very na ture ,  more  compa t ib l e  than  others.  Cons idera t ion  
might  be given to combin ing  all functions except  ac tual  
fires; the fire funct ion usually results in faster than  nor- 
mal  de te r iora t ion  of  the facility. I f  adequa t e  pro tec t ion  
f rom water  and  smoke damage  is provided,  then 
classroom facilities may  be combined  with the dril l  tower 
and  smoke funct ion.  Many o ther  combina t ions  are possi- 
ble, depend ing  on what  functions are requ i red  or  desired,  
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including functions performed by other divisions of the 
department. Most facility planners find that the limiting 
factors are available space and funding. 

Figure 11-1 Transportation problem m train in tunnel. New York 
Fire Department Academy, New York, New York. 

Figure 10-1.2(a) Fire apparatus building classroom. This building 
is approximately 100 ft (29.9 m) long with five 15-ft (450-cm) 
overhead doors, classroom, maintenance area and apparatus storage 

area. Mississippi Fire Academy. 

.... . 

Figure 10-1.2(b) Combination building classrooms, mask service 
unit, garage and kitchen. Burlington County Fire Academy, 

Burlington County, New Jersey. 

Chapter 11 Outside Activities 

Figure 11-2 Flammable liquid burn area. Area includes cross pit, 
oval pit, square pit, electrical transformers, baffled pit, running 
spill area, drum pit, vertical tank, horizontal tank and railroad tank 

car. Mississippi Fire Academy. 

11-2.2 Pits can be constructed in various sizes and 
shapes. Obstructions can be built into these pits to make 
extinguishment more difficult. Pit aprons should be 
made of concrete, crushed stone, or iron ore slag. 

11-1 General. 
11-1.1 Ample outside space should be provided for a 
variety of activities including auto extraction, ventilation, 
forcible entry, and salvage. Specific layouts will be 
needed as permanent installations for training in the 
following areas: 

11-2 Flammable Liquids and Flammable Gases. 
11-2.1 This area should be located as remote from the 
main building as possible. Fencing and/or  curbing 
should be provided as a safety factor. 

Figure 11-2.2 District of Columbia Fire Department flammable 
liquid pond. Note heavy stone surrounding pond. 
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11-2.3 Other props might include aboveground tanks, 
overhead flanges, "Christmas trees," and liquefied petro- 
leum gas facilities. For this area, careful consideration 
must be given to water supply, fuel supply, fuel pumping 
capability, drainage, and environmental regulations. 
Close coordination with environmental protection agen- 
cies is essential to ensure that the area is designed to ap- 
plicable standards. 

Figure  11-2.3(a) District  of  Columbia  Fire Depar tment ,  Wash ing-  
ton, DC - -  na tu ra l  gasline r u p t u r e  in subsurface  excavation.  

V 

Figure 11-2.3(c) Chris tmas tree mock-up.  Note p ip ing  where f lam- 
mable  l iquid unde r  pressure is fired off. Metal shell increases fire 

concentrat ion.  

Figure  11-2.3(b) Indus t r i a l  t ank  rescue t r a in ing  aid. Fire 
Protection T r a i n i n g ,  Texas  A. & M. Universi ty .  

11-2.4 If flammable liquid or gas is fed to an area, the 
flow must be controlled by quick shutoff valves. In case of 
an emergency, an instantaneous shutdown will be neces- 
sary. 

11-3 Electrical. 

11-3.1 Electrical safety could be taught by constructing 
various electrical wiring systems between poles. Some 
electrical problems that might be addressed are downed 

Figure 11-2.3(d) Hazardous  mater ia l  spill t r a in ing  aid. Fire 
Protection T r a i n i n g ,  Texas  A. & M. Universi ty.  

wires, vaults, transformers, meters, and main disconnect. 
The local utility could be requested to participate in the 
planning phase of this section of the training facility. 
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Figure 11-2.3(e) Flammable liquid cooled electric transformer 
mock-up. Note diking to contain runoff. 

is necessary, assuming water will be recycled to the pit. 
Where  the pit also serves as the sole supply of  water for 
training, much  larger quantities will be needed. 

11-4.2 Permanent ly  installed wood chafing blocks are 
desirable to lessen wear on the hose; tie down rings are 
also beneficial. It is desirable to have a hinged cover on 
the pit. Ample  access openings are needed and collection 
hoods can be arranged to direct pumper  discharge back 
into the pit. Baffles are needed in the pit to minimize tur- 
bulence. 

Figure I1-2.3(f) Vertical "floating roof" fuel storage tank fire 
training aid. Fire Protection Training, Texas A. & M. University. 

Figure 11-3.1 Electrical safety when using ladders. Dover County 
Fire Academy, Dover County, New Jersey. 

11-4 D r a f t i n g  Pit .  

11-4.1 A draft ing pit is desirable to facilitate the train- 
ing of  p u m p  operators and to test pumper  apparatus.  In 
general, a capacity of  at least 5000 gal (19 000 L) of  water 

Figure 11-4.2 Collection hood. Omaha Fire Academy, Omaha, 
Nebraska. 

11-4.3 Instrumentat ion should be placed in a protected 
location. It may  be advantageous to locate the instrumen- 
tation in an area removed from the apparatus  noise. In 
this case an intercom system may be needed between the 
instrumentat ion area and the p u m p  operator.  When por- 
table instrumentat ion is used, provisions can be made for 
the units. 

11-5 Apparatus  Dr iver  T r a i n i n g  Course.  

11-5.1 The  design features of  any driver training course 
should challenge the abilities of  the student driver based 
on the customary or anticipated problems encountered in 
that  part icular  jurisdiction, and by matching  those 
challenges to practical situations. In addition, course 
components  must reflect national professional qualifica- 
tion standards for driver training certification. 

11-5.2 Limited resources, high property values, and 
availability of  sufficient property adjacent to the pro- 
posed facility will impact  on the design features of the 
driver training course. Resource pooling with other 
depar tments  or agencies might  be explored as a means to 
overcome these obstacles. 

11-5.3 The  specific design components  must  be agreed 
upon in advance and suitable time sharing agreements 
reached prior to any commitment  of  funds. Agreements 
between different parties should be resolved at the very 
min imum through an appropria te  "letter of  understand- 
ing" or preferably a formal contract .  

11-5.4 Incorporat ing driver training space within the 
drill field area of  the training facility is by far the most 


