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Pre-Lecture

I. You Are the Fire Fighter


Time: 5 Minutes


Small Group Activity/Discussion

Use this activity to motivate students to learn the knowledge and skills needed to assist in establishing a water supply.

Purpose

To allow students an opportunity to explore the significance and concerns associated with establishing a water supply.

Instructor Directions

1. Direct students to read the “You Are the Fire Fighter” scenario found in the beginning of Chapter 15.

2. You may assign students to a partner or a group. Direct them to review the discussion questions at the end of the scenario and prepare a response to each question. Facilitate a class dialogue centered on the discussion questions.

3. You may also assign this as an individual activity and ask students to turn in their comments on a separate piece of paper.

Lecture
I. Introduction


Time: 10 Minutes


Slides: 1-5


Lecture/Discussion

A. An uninterrupted water supply:

1. Is the primary weapon for fighting the fire

2. Is essential for fire fighters’ safety

B. Ensuring a dependable water supply is a critical fireground operation.

1. Water supply should be established at the same time as other operations.
C. Water is obtained from:

1. Municipal and private water systems

2. Static water sources
3. Mobile water supply operations
II. Municipal Water Systems


Time: 25 Minutes


Slides: 10-13


Lecture/Discussion

A. Municipal water systems provide water for:

1. Public use

2. Fire protection

B. Most municipal water systems are owned and operated by a local government agency, but some are privately owned.

C. Systems include:

1. The water source

2. The water treatment plant

3. The distribution system

D. Water Sources

1. Municipal water systems can draw water from:

a. Wells

b. Rivers or streams

c. Lakes

d. Reservoirs

2. Many systems draw water from several sources to ensure a sufficient supply.

3. The water source must be large enough to meet the total demands of the service area.

E. Water Treatment Facilities

1. Treatment facilities remove impurities.

2. Nature of the treatment system depends on the quality of the untreated water source.

3. All of the water in the system must be suitable for drinking.

4. Chemicals are used to kill bacteria and harmful organisms to keep the water pure as it moves through the system.

F. Water Distribution System

1. Delivers water from the treatment facility to the end users and fire hydrants.

2. Includes:

a. Water mains

b. Pumps

c. Storage tanks

d. Reservoirs

3. Water pressure requirements differ.

a. Generally ranges from 20 to 80 pounds per square inch (psi)

b. Recommended minimum pressure for water coming from a fire hydrant is 20 psi

c. Pressure is usually produced by pumps, either directly or indirectly.

d. Some systems also use gravity to produce pressure.

i. In a gravity-feed system, the water source, treatment plant, and storage facilities are located on high ground while end users live in lower-lying areas.

ii. Elevated water storage towers maintain the desired water pressure in the distribution system.

e. Mains vary in size, depending on the amount of water needed for normal consumption and for fire protection.

i. Primary feeders carry large quantities of water to a section of a town or city.

ii. Secondary feeders distribute the water to a smaller area.

iii. Distributors carry water to the users and hydrants on individual streets.

4. Water mains in a well-designed system typically follow a grid pattern.

5. Older systems may have dead-end water mains.

a. Supply water from only one direction.

b. Have limited water supply.

c. Using multiple hydrants will rob water from each other.

6. Control valves located throughout the system allow sections to be shut down and isolated.

7. Shut-off valves shut off the water flow to individual customers or to individual hydrants.

III. Fire Hydrants


Time: 60 Minutes


Slides: 14-28


Lecture/Discussion

A. Fire hydrants provide water for firefighting purposes.

B. Hydrants can be installed on both public and private water systems.

C. Most hydrants consist of an upright steel casing attached to the underground water distribution system.

D. Dry-Barrel Hydrants

1. Used in climates where temperatures fall below freezing

2. Hydrant valve is located at the base of the barrel and allows water to flow into the hydrant.

3. Water enters the hydrant only when it will be used.

4. Turning the nut on top of the hydrant rotates the operating stem, which opens the valve allowing water into the barrel.

5. Draining

a. If water is left standing in the hydrant, it will freeze in cold weather.

b. After each use, water drains out through an opening in the bottom of the barrel.

c. When the hydrant valve is fully open, the drain hole is closed.

d. When the hydrant valve is fully closed, the drain hole is open.

e. A partially open hydrant valve allows the drain hole to be partially open allowing pressured water to escape.

i. Causes erosion of the surrounding soil

ii. May damage the hydrant

f. A fully-opened hydrant allows for maximum flow.

6. Each outlet must be capped or have a hose attached prior to opening the hydrant valve.

7. Foreign materials may have been placed in the empty barrel.

8. Flush out debris before operating.

E. Wet-Barrel Hydrants

1. Used in locations where temperatures do not fall below freezing

2. The barrel always has water in it and does not need to be drained.

3. Each outlet is controlled individually.

4. Additional lines can be added while water is already flowing.

F. Operating a fire hydrant will be practiced in Skill Drill 15-1.

G. Shutting down a hydrant will be practiced in Skill Drill 15-2.

H. Location of Fire Hydrants

1. Located according to local standards and national recommended practices

2. May be placed a certain distance apart, such as:

a. Every 500' in residential areas

b. Every 300' in high-value commercial and industrial areas

c. At every intersection, with mid-block hydrants if the distance between intersections exceeds a specified limit

3. Requirements for locating hydrants can be based on the occupancy, construction, and size of a building.

I. Inspecting and Maintaining Fire Hydrants

1. Hydrants should be inspected at least once a year.

2. Check for visibility and access

a. Should be visible from every direction

b. Should not be hidden by tall grass, brush, fences, debris, dumpsters, or other obstructions

c. May be painted reflective color to increase visibility

d. Bonnet may be color-coded to indicate available flow rate

e. Should be installed at an appropriate height above the ground 

f. Should allow fire fighters to easily make connections

g. The large steamer connection should face the street.

3. Check for exterior signs of damage.

4. Open the steamer port to ensure the barrel is dry and free of debris.

5. Make sure all caps are present and that outlet hose threads are in good working order.

6. Open the hydrant valve to ensure that water flows, and remove debris.

7. Shut down the hydrant, and ensure it drains properly (if it is a dry-barrel hydrant).

8. After draining, replace the cap.

9. If threads need cleaning, use a steel brush.

10. Use a triangular file to remove burrs in the threads.

11. Check gaskets in caps to ensure they are not cracked, broken, or missing, and replace them as needed.

12. Follow the manufacturer’s recommendations for lubrication.

J. Testing Fire Hydrants

1. Fire-suppression companies are often assigned to text the flow from hydrants in their districts.

2. Procedures for testing hydrants are simple, but an understanding of hydraulics and careful attention to detail are essential.

3. Flow is: 

a. The quantity of water moving through a pipe, hose, or nozzle.

b. Measured by its volume, usually in gallons (or liters) per minute.

4. Water pressure is:

a. An energy level

b. Measured in pounds per square inch (psi) (or kilopascals)

5. Static pressure

a. Pressure in the system when water is not moving

b. Generally created by gravity or pumps

c. Measured by placing a pressure gauge on a hydrant port and opening the hydrant valve

i. There cannot be any water flowing out of the hydrant.

6. Normal operating pressure

a. The amount of pressure in the system during a period of normal consumption

b. A pressure gauge connected to a hydrant port during a period of normal consumption will indicate the normal operating pressure.

7. Residual pressure

a. The amount of pressure that remains in the system when water is flowing.

b. The best indicator of how much more water is available

i. The more water that is flowing, the less residual pressure there is.

8. Flow pressure

a. Measures the quantity of water flowing through an opening during a hydrant test

b. Calculated by measuring the pressure at the center of the water stream as it passes through the orifice, factoring in the size and flow characteristics of the orifice

c. A Pitot gauge is used to measure the flow in psi and calculate the flow in gallons per minute.

9. Hydrant Testing Procedure

a. Requirements:

i. Two adjacent hydrants

ii. Pitot gauge

iii. Outlet cap with a pressure gauge

b. Place the cap gauge on one of the outlets of the first hydrant.

c. Open the hydrant valve to fill the hydrant barrel.

d. Record the initial pressure reading as the static pressure.

e. At the second hydrant, remove a discharge cap and open the valve.

f. Place the Pitot gauge in the middle of the stream and take a reading.

g. Record as the Pitot pressure.

h. At the same time, record the residual pressure at the first hydrant.

i. Calculate (or use look-up tables to determine) the flow availability based upon the readings.

IV. Rural Water Supplies


Time: 60 Minutes


Slides: 29-36


Lecture/Discussion

A. In areas not served by municipal water systems, residents usually rely on individual wells or cisterns to provide water.

B. There are no hydrants in these areas, so fire fighters depend on water from other sources.

C. Static Sources of Water

1. Potential static water sources include:

a. Rivers or streams

b. Lakes, ponds, or oceans

c. Reservoirs

d. Swimming pools

e. Cisterns

2. The water source must be accessible to a fire engine or portable pump.

a. If there is a road or hard surface within 20' of the source, a fire engine can drive close enough to draft water directly into the pump.

3. The water source may have a dry hydrant permanently installed for speed and reliability.

a. A dry hydrant is a pipe with a strainer on one end and threaded cap on the other.

b. The strainer end is placed below the water surface away from silt and obstructions.

c. The threaded end is placed at an accessible point and allows a section of hard suction hose to attach it to the engine for drafting operations.

4. A portable pump may be utilized for areas that are inaccessible to apparatus.

D. Mobile Water Supply Apparatus

1. Often called tankers or water tenders

2. Designed to carry water to a fire

3. Generally carry 1,000 to 3,500 gallons of water, but some can carry as much as 5,000 gallons

4. May be used to pump water directly into the attack engines to refill the engine’s water tank

E. Portable Tanks

1. Carried on fire apparatus to be set up on the scene

2. Typically hold between 600 and 5,000 gallons of water

3. Tankers are used to fill the portable tanks and then leave to get another load of water.

4. The attack engine drafts water from the portable tanks.

5. Dump valves on the tankers allow them to off-load water at rates up to 3,000 gallons in one minute.

6. Additional portable tanks, tankers, and attack engines can be added to quickly increase the delivery rate.

7. Unloading and assembling a portable water tank will be practiced in Skill Drill 15-3.

F. Tanker Shuttles

1. Used to deliver a large volume of water for an extended period of time

2. Number of tankers needed depends on: 

a. The distance between the fill site and the fire

b. The time it takes the tanker to dump and refill

c. The flow rate required at the fire scene

3. Fill site should be designed to refill tankers without delays.

4. Portable tank site should be designed to allow tankers to dump without delay.

5. Usually a separate component of the incident command structure is established to coordinate effective water delivery.

V. Summary


Time: 5 Minutes


Slide: 37


Lecture/Discussion

A. Municipal water systems consist of

1. Water sources

2. Water treatment facilities

3. Distribution systems

B. Fire hydrants may be wet-barrel or dry-barrel.

C. Hydrants should be inspected at least once a year.

D. Testing of hydrants is done to determine the maximum flow availability.

E. Rural water supplies utilize:

1. Fill sites

2. Tankers 

3. Portable tanks

VI. Skill Drills


Time: 45 Minutes


Demonstration/Group Activity
Remember to maintain an adequate instructor to student ratio.

Purpose

Following instructor-facilitated demonstrations, this activity allows students to observe and demonstrate competency in the operation of hydrants and the use of portable tanks.

Materials Needed

1. Hydrant wrenches

2. Hoses and valves

3. Portable tanks

Instructor Directions

1. Demonstrate each skill, placing emphasis on describing to the students any critical points or procedures.

2. On the basis of the specific skill, assign each student to a partner or team. Provide each partner/team with equipment or materials as needed.

3. Direct students to practice each skill. Closely monitor the practice sessions and provide constructive comments and redirecting.

4. As individual students achieve success, track their skills and conduct skill proficiency exams using the Skill Drill Evaluation Sheets located on the Instructor’s ToolKit CD-ROM. Students failing the exam should be given redirection and an opportunity to practice before being retested.

Skills

A. Operating a Fire Hydrant (Skill Drill 15-1)

B. Shutting Down a Hydrant (Skill Drill 15-2)

C. Setting up a Portable Tank (Skill Drill 15-3)

Post-Lecture

I. Wrap-Up Activities


Time: 40 Minutes


Small Group Activity/Individual Activity/Discussion

A. Fire Fighter in Action 

This activity is designed to assist the student in gaining a further understanding of water supplies. The activity incorporates both critical thinking and the application of fire fighter knowledge.

Purpose

This activity allows students an opportunity to analyze a firefighting scenario and develop responses to critical thinking questions.

Instructor Directions

1. Direct students to read the “Fire Fighter in Action” scenario located in the Wrap-Up section at the end of Chapter 15.

2. Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as needed.  Use the answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.

3. You may also assign these as individual activities and ask students to turn in their comments on a separate piece of paper.

Answers to Multiple Choice Questions

1. Answer B: The fire fighter making the connection opens a large outlet cap and then releases the valve just enough to ensure that water flows into the hydrant and flushes out any foreign matter

2. Answer D: A partially opened valve means that the drain is also partially open, and pressurized water can flow out. This can erode (undermine) the soil around the base of the hydrant and may damage the hydrant. For this reason a hydrant should always be either fully opened or fully closed. A fully opened hydrant also makes the maximum flow available to fight a fire.
3. Answer C: If you feel suction on your hand when you place it over the opening, the hydrant is still draining.

4. Answer A: It is important that dry-barrel hydrants are completely drained, even if the weather is warm. By winter, any water left in the hydrant could freeze. Fire fighters will lose valuable time connecting a hose to a frozen hydrant only to discover that it will not operate. If this happens, fire fighters will be without water until they can locate a working hydrant and can reposition and reconnect the hose lines.

B. Technology Resources

This activity requires students to have access to the Internet. This may be accomplished through personal access, employer access, or through a local educational institution. Some community colleges, universities, or adult education centers may have classrooms with Internet capability that will allow for this activity to be completed in class. Check out local access points and encourage students to complete this activity as part of their ongoing reinforcement of firefighting knowledge and skills.

Purpose

To provide students an opportunity to reinforce chapter material through use of online Internet activities.

Instructor Directions

1. Use the Internet and go to www.FireFighter.jbpub.com. Follow the directions on the web site to access the exercises for Chapter 15.

2. Review the chapter activities and take note of desired or correct student responses.

3. As time allows, conduct an in-class review of the Internet activities and provide feedback to students as needed.

4. Be sure to check the web site before assigning these activities, as specific chapter-related activities may change from time to time.
II. Lesson Review


Time: 15 Minutes


Discussion


Note: Facilitate the review of this lesson’s major topics using the review questions as direct questions or overhead transparencies. Answers are found throughout this lesson plan.

A. What are the water sources of a municipal water supply system?

B. What is the purpose of the water treatment facility?

C. What are the major components of a water distribution system?

D. How does the design of a dry-barrel hydrant differ from that of a wet-barrel hydrant?

E. How is a hydrant inspection conducted?

F. How is a hydrant test conducted?

G. What is static pressure, residual pressure, and flow pressure?

H. What are the three components of a rural water supply?

I. Why are water shuttle operations used?

J. What purpose do portable tanks serve?

III. Assignments


Time: 5 Minutes


Lecture

A. Advise students to review materials for a quiz (determine date/time)

B. Direct students to read the next chapter in Fundamentals of Fire Fighter Skills as listed in your syllabus (or reading assignment sheet) to prepare for the next class session.

