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INSTRUCTOR NOTES
I.  Orientation (NFPA 1002)
A.  Outline of the Training Program

Identify:  the needs, objectives, purposes of course, course content, schedule, instructor’s expectations and materials.

Explain definitions of:


1.  Identify


2.  Demonstrate


3.  Cognitive and psychomotor behavioral 
objectives


4.  Concurrent work training activities 
credit


5.  Training Aids


6.  Introduction of students, faculty, 
department name and fire service 
experience.

B.  Duties and Responsibilities

Define:


1.  Fire department rules, regulations, 
procedures, and guidelines.


2.  Student responsibilities as established 
by the local authority having jurisdiction.


3.  Performance observation, appraisal 
and counseling as required and 
administered by the local department or 
school authority.


4.  Local authority having jurisdiction 
responsibilities as covered on page VII:2.

C.  Testing Procedures


1.  Performance of objectives for 
qualifications covered by this standard 
shall be evaluated by:  two approved 
individuals from the fire service, one of 
whom is the Lead Instructor (Certified 
Instructor II, Fire Apparatus Engineer); the 
other is the Evaluator (Certified Fire 
Apparatus Engineer). Practical must be 
administered and supervised by at least 
one Instructor II, Fire Apparatus Engineer 
and witnessed by one individual approved 
by the lead instructor per evolution 
/station.
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2.  Performance of objectives for 
qualification, when the work 
“demonstrate” is used in this standard, 
shall require that actual performance and 
operation be accomplished, unless 
otherwise indicated within the specific 
objectives.  Simulation, explanation, and 
illustration may be substituted when 
actual operation is not feasible.

D.  Familiarization with Training Facilities

Identify:


1.  Student access to and utilization of 
resources


2.  Controls, security, restrictions


3.  Requirements of senior staff members 
to supervise


4.  Fire department terminology related to 
available resources and devices


5.  Care, use, availability of grounds, 
buildings, fixed installations, tools, 
accessories, apparatus

E.  Responsibilities of the Training Agency


1.  Explain the delivery system of qualified 
instructors


2.  To provide safe training standards and 
adequate resources for the simulation of
 realistic fire protection problems and 
practices


3.  Explain the training and evaluation for 
successful job performance; to insure 
relevance of all requirements to local 
needs, certification and/or accreditation to 
the fire department and to governing body 
to insure cost effective utilization of 
personnel equipment, and supplies; to 
provide well qualified personnel.
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F.  Terminology  (11-1-1)


 1.  Student Handout Glossary


 2.  Pumping Apparatus Driver/Operator 

Handbook

II.  Preventive Maintenance
A. Identify apparatus and equipment preventive maintenance including general and special purpose equipment which require that maintenance be performed in accordance with local procedures and manufacturer’s technical data. (11-2-1)

Perform inspections and service functions required to assure the operational status of the apparatus and its compliment of equipment, including:  (11-2-2)


 1.  Battery check


 2.  Booster tank level (if applicable)


 3.  Braking system


 4.  Cooling system


 5.  Electrical system


 6.  Fuel level


 7.  Lubrication


 8.  Oil level (power plant)


 9.  Tire pressure(s)


10.  Hydraulic system


11.  Monitoring gauges (tachometer, 
speedometer, oil pressure, water 
temperature, air pressure, etc.)


12.  Tools, appliances and other 
equipment


13.  Communication systems


14.  Steering systems

C.  Demonstrate the recording and reporting, as specified by the authority having jurisdiction, of all servicing functions.  (11-2-2)
III Pumps
A.  Positive Displacement Pumps (11-3-1)

Explain:


1.  The principles of operation


2.  The components of:



a.  piston pumps



b.  rotary gear pump



c.  rotary vane pump



d.  pressure release mechanism


3.  The advantages and disadvantages
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B.  Centrifugal Pumps (11-3-2)
Explain:


1.  The principles of operation


2.  The components:



a.  eye



b.  volute



c.  vane



d.  impeller


3.  The advantages and disadvantages


4.  The methods of power transfer from 
vehicle engine to pump

C.  Common Pump Capacities (11-3-3)

Identify the percentages of rated capacity, rated pressures, and the capacity in gallons per minute at the rated pressures a fire department pumper is designed to deliver.

D.  Pump Staging (11-3-4)

Explain:


1.  At what point the pump should be 
placed in a particular operating mode 
depending on GPM requirements or 
pressure requirements to avoid undue 
stress to the pump


2.  The relation of the impeller design and 
speed to volume and pressure


3.  Design of a single stage pump


4.  Front-mount pump


5.  Mid-ship mounted pump


6.  Operating principles of the 
series/parallel pumps


7.  Change over valves, clapper valves 
and pressure developed by each impeller 
when used


8.  Trace the flow of water through the 
pump in both modes


9.  Design of multi-stage pumps
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E.  Principles of Drafting (11-3-5)

Define:


1.  The terms and principles of drafting


2.  Lift


3.  Maximum theoretical lift


4.  Maximum practical lift and hydraulic 
factors affecting lift


5.  Net pump discharge pressure


6.  Discharge at various lifts

F.  Characteristics and limitations of hard, flexible and soft pumper supply hose (11-3-6)

IV  Pump Controls
A.  Transfer Valve (2-stage pump)  (11-4-1)

Identify:


1.  The operating principles and function 
of the transfer valve


2.  The terms of pressure and series


3.  The terms of capacity, parallel and 
volume

B.  Cooling Devices (11-4-2)

Identify the auxiliary cooling controls and gauges on pumps; i.e. radiator filler valve, auxiliary coolers, oil and engine coolers, etc.

C.  Priming Devices (11-4-3)

Explain the functions, operation and necessity for:


1.  Priming devices


2.  Two types of rotary primers


3.  Two types of pump drives


4.  The use of priming oil


5.  Vacuum primers:



a.  the means of preventing water 

from entering the engine



b.  the RPM range where vacuum 

is the highest
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6.  Exhaust primers



a.  The operating principles of 

exhaust primers



b.  The RPM range where exhaust 

primer is most effective

D.  Pressure Control Devices (11-4-4)

Identify:


1.  The need for automatic pressure 
control devices


2.  The operating principles of pressure 
relief valves; intake/discharge


3.  The operating principles of pressure 
control governors

E.  Gauges (11-4-5)

1.  Explain:


a.  The function of compound, pump 
pressure, discharge, tachometer, oil 
pressure, temperature and automatic 
transmission fluid temperature gauges 
and needle dampeners


b.  The relative location of 
compound/pump pressure gauges on the 
pump panel


c.  The reason for the name compound 
gauge


d.  The function and limitations of the flow 
meter.

2.  Using the gauge being shown, demonstrate in 15 seconds or less within one increment, the accurate reading of:


a.  Compound gauge


b.  Pump pressure gauge


c.  Discharge gauges


d.  Flow meters
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V  Water Supply 
A.  Identify the types of hydrants used within the jurisdiction, including descriptions of:  (11-5-1)

1.  Connection size and type of thread of 
discharge openings


2.  Construction and operation of drain 
valve


3.  Direction of operation of the main 
valve


4.  Internal diameter of hydrant barrel


5.  Hydrant discharge outlet coefficient


6.  Procedures and policies of hydrant 
locations

B.  Identify problems related to flows from dead-end water mains (11-5-2)

C.  Given reference material, identify and explain the approximate pressure-discharge relationship for various water pipe sizes. (11-5-3)

D.  Identify at least two causes of increased resistance or friction loss with water flowing in water mains  (11-5-4)

E.  Identify the NFPA recommended color code system for fire hydrants (11-5-5)
F.  Identify private water supply systems and explain the operation, care and maintenance of those systems.  (11-5-6)

G.  Ascertain the expected fire flow, given a specified location, a water source, and water supply information for that location, so that the amount of water available for firefighting at the location is estimated and alternative sources of water are identified. (11-5-7)


1.  Static


2.  Mobile


3.  Pressurized
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H.  Identify the components of mobile water supply operations.  (11-5-8)


1.  Types of apparatus


2.  Portable  tanks


3.  Auxiliary equipment

I.  The Fire Apparatus Engineer shall position a fire department pumper to operate at a fire hydrant and static supply source utilizing each existing pumper intake connection, given a pumper, a length of intake hose, an appropriate fittings or tools, so that the intake hose can be connected, without kinks, to the pump connection without repositioning the vehicle.  (11-5-9)
VI  Calculations
A.  The Fire Apparatus Engineer shall identify and demonstrate the use of proportions in mathematical calculations as required to solve fire department pumper hydraulics problems. (11-6-1)


1.  Identify and demonstrate the 
determination and use of square roots as 
required to solve fire department pumper 
hydraulic problems.


2.  Identify and demonstrate the use of 
fractions, percentages and decimals in 
mathematical calculations as required to 
solve fire department pumper hydraulic 
problems.


3.  Demonstrate the use of algebraic 
formulas to solve fire department pumper 
hydraulic problems.


4.  Given a series of fireground situations, 
mentally calculate correct pump discharge 
pressure, GPM. friction loss, and nozzle 
pressure using formulas specified by the 
authority having jurisdiction.


5.  Given a series of fireground situations, 
involving various operating pressures, 
demonstrate the calculation of nozzle 
reaction of hand and master streams 
used by the authority having jurisdiction.


6.  Given the necessary information, 
compute the maximum lift of a fire 
department pumper.
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B.  Supply of Elevated Streams (11-6-2)
Identify the method of calculating engine pressure including friction loss for aerial ladder pipes, elevation (head pressure) and loss for pre-piped waterways.

NOTE:  Losses in pre-piped waterways may vary between manufacturer.  A generic friction loss is provided in course material.

C.  Gallons Per Minute Parameters (11-6-3)

1.  Identify GPM flows at standard tip pressures:


a.  Master Streams



i.  solid stream nozzle



ii.  fog nozzle


b.  Hand Lines



i  solid stream nozzles



ii  fog nozzles



iii mid range fog nozzles


c.  Automatic Nozzles, available in Hand 
Line and Master Stream Modes (follow
 manufacturer’s guidelines)


d.  Elements of Friction Loss (11-6-3.1)



i.  Explain:




a  The definition of friction 


loss




b.  Variables affecting 


friction loss




c.  Formula for friction loss 


in 2-1/2 inch hose with 


various flows




d.  Friction loss formulas for 


1-1/2 inch, 1-3/4 inch, 2-1/2 


inch, 3 inch, 4 inch, 5 inch 


hose

2.  Identify friction loss(mentally compute, with no access to writing materials and/or tables) with variable times, depending upon specific problems.  In no instance will the most complicated problem require more than one minute to complete. (11-6-4)
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VII Operations
A.  Given a series of fireground situations and using the written formulas contained in course handout, determine:  (11-7-1)


1.  Nozzle or pump discharge pressures 
when the length and size of hose and size 
of nozzles are given


2.  Water flow in GPM when the diameter 
of the orifice and pressure at the orifice 
are given


3.  Friction loss in the supply and attack 
lines when the GPM flow is given


4.  Friction loss in Siamese lines when 
size of hose and GPM flow are given


5.  Friction loss in Wyed lines when size 
of hose and GPM flow are given


6.  Friction loss in multiple lines when the 
size of hose and GPM flow are given


7.  An estimated remaining available 
volume from a hydrant while pumping a 
given volume

B.  Given a fire department pumper, demonstrate the method(s) of power transfer from vehicle engine to pump (11-7-2)

C.  Given a fire department pumper and a series of fireground situations, produce effective hand and master streams specified by the course content (11-7-3)

D.  Demonstrate correct operations of the throttle to obtain and maintain each discharge pressure, within 10 psi (plus or minus) of the required pressures (11-7-4)

E.  Given a fire department pumper and drafting conditions, demonstrate a systems check when the pumper will not draft (11-7-5)
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F.  Given a fire department pumper, properly positioned, demonstrate the following operations (11-7-6)


1.  Pump at maximum delivery rate from 
the apparatus water tank


2.  Pump at maximum rated capacity from 
a hydrant


3.  Pump at maximum rated capacity from 
draft

4.  Pump in a relay (in-line) operation, per course handout


5.  Transfer for internal booster tank to 
external source.

G.  Given a fire department pumper with a multiple-stage pump, demonstrate the operation of the volume/pressure transfer valve under actual pumping conditions (11-7-7)

H.  Given a selection of nozzles and tips, identify the type, design, operation, nozzle pressure, and flow in GPM for proper operation of each as described in course content (11-7-8)

I.  Given a fire department pumper, demonstrate the operation of the pumper pressure relief system, or the pressure control governor, or both  (11-7-9)

J.  Given a fire department pumper, demonstrate the operation of the auxiliary cooling system (11-7-10)

K.  After charging one hose line, demonstrate, within one minute and 100% accuracy, using mental computation:


1.  The residual pressure at the pump 
panel


2.  Using the square method, determine 
the number of additional hose lines of 
equal flow that can be supplied by the 
source.
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L.  Given a series for fireground situations, identify the capabilities and limitations of the water supply operations.  (11-7-11)

M.  Identify:  (11-7-12)


1.  Four types of master stream devices


2.  Purpose of stream straighteners


3.  The friction loss elements for course 
purposes


4.  Operating pressures


5.  Pressures for fog and straight tips 
(nozzles)


6.  Rules for applying master streams


7.  The angle of penetration and deflection 
of effective fire streams


8.  Limits and correct placement of 
apparatus to achieve maximum results

N.  Identify the method of calculating engine pressure including friction loss for aerial ladder pipes, elevation (head pressure) and loss for pre-piped waterways (11-7-13)

O.  The Functions of Valves


1.  Identify the correct operation of 
discharge gate valves, in such a manner 
as to reflect an understanding of 
principles learned in the classroom. (11-7-
14)


2.  Identify the function of the bleeder 
valves, drain valves, tank to pump valve, 
and recirculating valves. (11-7-15)


3.  Identify the function of:  (11-7-16)



a.  Throttle



b.  Proportioners



c.  Gauge dampers



d.  Grease fittings



e.  Panel lights



f.  Tank fill



g.  Discharge outlets



h.  Booster tank level (gauge)



i.  Intakes (ports and/or gates)
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VIII  Supply and Support of Sprinklers and Standpipe Systems

A.  Given a check valve on the fire department connection to an automatic sprinkler system, demonstrate the direction of water flow through the valve.  (11-8-1)

B.  Demonstrate the method specified to supply water to fire sprinkler and standpipe systems, given specific system information and a fire department pumper, so that water is supplied to the system at the proper volume and pressure key.  (11-8-2)

C.  Given specific information on a sprinkler system, identify the number of sprinkler heads that can be adequately supplied by various capacity fire department pumpers.  (11-8-3)

D.  Given specific information on a sprinkler system, calculate the hose layouts, pump discharge pressure, and procedures to adequately supply water to that sprinkler system.  (11-8-4)

E.  Given specific information on a dry standpipe system, calculate the hose layouts, pump discharge pressure, and procedure to adequately supply water to that dry standpipe system.  (11-8-5)

F.  Given specific information on a standpipe system, calculate the hose layouts, pump discharge pressure, and procedures to adequately supply water to that standpipe system.  (11-8-6)

G.  Identify the proper methods and procedures to supply a standpipe system if the fire department connection is not usable.  (11-8-7)

H.  Identify at least one method of determining actual water flow into a standpipe system, using handout content example.  (11-8-8)




SECTION IV LESSON PLANS



INSTRUCTOR NOTES
IX  Foam and Specialized Equipment

A.  Define classification/types of foam, their capabilities/limitation and the operating principles of proportioning devices.  (11-9-1)

B.  Identify matching nozzles and proportioning devices:  figure percentages of foam and water.  (11-9-2)

C.  Given a selection of foam nozzles and eductors, identify the type, design, operation, operating pressure, and flow in GPM for proper operation of each.  (11-9-3)

X  Pumping Apparatus Tests
A.  Certification Tests (11-10-1)

Identify requirements that the pump be tested for certification in accordance with NFPA 1901, Chapter 12-13.

B.  Acceptance Tests  (11-10-2)
Identify requirements that the pump be tested in accordance with NFPA 1901, Chapter 12-13.

C.  Delivery test as specified by purchaser (NFPA 1901, Chapter 12-13)  (11-10-3)

D.  Service Tests (11-10-4)

Identify:


1.  The frequency and requirements for 
pump service tests


2.  Duration (time) of service test


3.  Agency responsible for conducting 
service test


4.  The equipment required to perform the 
service test


5.  Lift height required for the service test 
(NFPA 1911, Chapter 3)
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E.  Dry Vacuum Tests (NFPA 1901, Chapter 12-13)  (11-10-5)

Identify when dry vacuum test is given; the:


1.  Purpose of the test


2.  Methods of testing


3.  Duration (time) of test


4.  Testing variations

F.  Road Tests (NFPA 1901, Chapter 2-12)  (11-10-6)

Identify:


1.  Loading


2.  Acceleration and speed


3.  Time and Distance Requirements


4.  Required braking test

G.  Discharge Pressure Relief Devices (NFPA 1901, 12-10.9)  (11-10-7)

XI  Troubleshooting/Problems Occurring During Pump Operations

A.  Explain common problems which occur while pumping, including the following conditions that may result in pump damage or unsafe operations; and their solutions:  (11-11-1)


 1.  Cavitation


 2.  Leaking fuel, oil or water


 3.  Overheating


 4.  Unusual noises


 5.  Vibrations


 6.  Water hammer


 7.  Pump engagement indicator lights


 8.  Improper use of pressure relief or 
 governing system


 9.  Transfer valve


10.  Failure to prime or loss of prime
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