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B. Application. Apply knowledge of these symptoms, causes and remedies 

during engineering casualty exercises and drills for each watch so that they can 

demonstrate their ability to cope with these casualties . In those cases where 

casualties can only be simulated, questions should be asked on their symptoms, 

causes and remedies. 
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ENGINEERING CASUALTY CONTROL - For All Engineering Personnel (Lesson Plan) 

I. Objectives 
II. Material s 

III. Introduction 

1. OBJECT IVES. 

Section 6.4 

ELECTRICAL CASUALTY CONTROL 

IV. Presentation 
V. Summary 

VI. Test and Application 

A. To describe typical casualties of· the ship's electrical equipment. 

B. To instruct all engineering personnel in the basic practices and pro­
cedures to follow in controlling or minimizing electrical casualties. 

C. To emphasize the importance of observing sound engineering and safety 
practices when performing casualty control action. 

II. MATERIALS. 

A. Training Aids. 

1. The Chief Engineers' Organization Manual. 

2. Engineers' standard watch list. 

3. Machinery and equipment operating instructions. 

4. Manufacturers' instruction and operating manuals. 

5. MSTSPACAREA Engineering Casualty Exercise Book. 

6. Ship's blue prints. 

B. References. 

1. COMSTS INSTRUCTION P3l20.2B, Chapter 2, Section 8. 

2. BUSHIPS Technical Manual, Chapters 60, 61, 62, 63, 64. 

3. Engineering Operation and Maintenance (NAVPERS 10813-A). 

4. U. S. Coast Guard Regulations. 

III. INTRODUCTION. 

A. Introduce self and subject - Electrical Casualty Control. 

B. Establish the scope of the lesson. 

1. Initial action by engineering watch personnel. 

2. Types of electrical casualties. 
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a. Ship's service generator casualties. 

b. Emergency Diesel generator casualties. 

c. Loss of electric power (generator failure). 

d. Fluctuating voltage (ship's service switchboard). 

e. Overheated ship's service generator. 

f. overheated ship's service generator bearings. 

g. Short cireui t in the main circuit breaker. 

h. Loss of electric power to the steering engine. 

L Rudder angle indicator failure. 

j. Fire behind the ship's service switchboard. 

C. Safety precautions to be observed when handling electrical casualties. 

IV. PRESENTATION Engineering casualties are generally a result of personnel 
failure. 'lihe best ca.sualty control 1s casualty prevention. 

A. Initial Action. In the event of a casualty, the following initial 
action must be taken immediately: 

1. Notify the bridge via the telephone and/or engine room telegraph if 
the maneuvering capabilities of the ship are impaired, or if a change of speed 1s 
necessary to correct or minimize the casualty. 

2. Notify the chief engineer. 

3. Control the casualty to prevent further damage. 

4. Restore the normal operating effectiveness of the ship as soon as 
possible by using isolation or bypass methods, or by utilizing available standby 
units. 

B. Types of Electrical Casualties. The types of electrical casualties 
and their remedial procedures are: 

1. Ship's service generator casualties. In the event of a casualty 
to the ship's service generator, it is necessary to start the standby generator 
and cut out the affected generator. The following general procedures may be 
used as a guide: 

a. Direct current generators. 

(1) To start the standby generator: 

(a) Check both the steam and electrical ends to make sure 
all rotating parts are clear. 

(b) Check the lube oil for correct level. 

(c) See that all switches are open and that the rheostat 
is set so that all field resistance is cut in. 

(d) Crank hand lube oil pump. 

instructions. 
(e) Start the steam end according to the manufacturer's 
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(f) Bring the machine up to its rated speed. 
(g) Check for normal voltage with rheostat in low voltage 

(h) Test the overspeed trip. (DO not allow the speed to exceed that prescribed for overspeed tripping.) 

(i) Turn up the rheostat to bring the voltage to three or four volts above the bus vOltage. 

(j) Throw in the circuit breaker. 

equalizer switch. 
(k) If the machine is of the compound type, throw in the 

(1) Close the positive and negative switches. 
(m) Regulate the voltage and transfer the load to the in-coming machine. 

(2) To cut off the affected direct current generator: 
(a) Take the load off the machine by rheostat. 
(b) Trip the curcu1t breaker. 

(c) Open the positive and negative seitches. 

(d) Open the equalizer (if installed) . 

(e) Secure the steam end. 

machine has stopped. 
(r) Continue lubrication by use of the hand pump until the 

b. Alternating current generators. 

(1) To start the standby generator: 

(a) Make sure all rotating parts are clear and that the lube oil level is correct. 

(b) Start the steam end according to manufacturer's instructions. 

(c) Bring the machine up to rated speed and test the over­speed tripping mecPOlnism. 

(d) Adjust the exciter voltage and close the field switch. 
(e) Adjust the generator field resistance so that the gen­erator voltage will be the same as the bus-bar voltage. 

(f) Synchronize the machines and close the circuit breaker. 
(g) Transfer the KW load to the incoming machine by in­creasing speed on the incoming machine; at the same time decrease speed on the other machine using the speed-governor control. 

(2) To cut out the affected alternating current generator: 
(a) After all load has been transferred to the incoming machine, trip the circuit breaker of the machine being secured. 
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(b) Turn the voltage regulator switch to the "Manual" 

position. 

(c) Secure the steam end. 

(d) Continue lubrication by use of hand pump until the 

machine has stopped. 

c. Emergency Diesel generator and switchboard. When the ship's 

service generator fails, the emergency Diesel generator should automatically cut 

in and energize the emergency switchboard. 

(1) Keep the emergency generator and the emergency switchboard 

lined up for automatic start and transfer of emergency circuits. 

(2) When the ship's service generator fails: 

(a) Clear the main switchboard. 

(b) Energize the main switchboard from the emergency board. 

(c) Operate auxiliaries within capabilities of the emer-

geney generator. 

(3) When the ship's service generator power is restored, the 

emergency generator should stop automatically . . 
2. Loss of electric power enerator failure When the generator 

fails, the emergency ese genera or w proves and a limited amount 

of power if lined up for automatic operation. To remedy the generator failure, 

take the following action: 

operating) . 
a. Close the throttle valve to the main engine (if the engine is 

b. Conserve all possible steam by securing all unnecessary supply 

systems. 

c. Start the standby generator and put it on the line. 

d. Secure the affected generator. 

e. Start the fopc~ draft fans and the fuel oil service pump. 

f. Start the boiler feed pump, if electric, and secure the standby. 

g. Start the remaining systems and auxiliaries as time and condi-

tions permit. 

3. Fluctuatin 
condition is accompanle y s ea y 
generator governor; it may lead to overspeeding and 
with a loss of electric power. When this condition 
trol action should be taken: 

a. Start standby generator and shift the electrical load to it. 

b. Secure the affected unit. 

c. Check out the following items on the affected unit and make 

repairs as necessary: 

(1) Governor. 

(2) Voltage regulator. 
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(4) Check for loose connections, shorts or grounds in the system. 

d. Clean the generator and regulator, and adjust as necessary in 
accordance with manufacturer's instructions. 

4. Overheated ship's service generator. Overheating of generators may 
be caused by various condlt~ons. If allowed to continue, a very serious casualty 
may result. 

a. Causes. Some of the causes of overheating are: 

(1) Insufficient or restricted ventilation. 

(2) Running at an improper speed. 

(3) Brushes not set properly. 

(4) Restricted cooling water to the coolers. 

(5) Short circuit in the armature or field coils. 

b. Action. When it is discovered that a generator 1s operating 
above normal temperatures, the following action should be taken: 

(1) Check the ventilation for restrictions. 

(2 ) Check the speed of the generator. 

(3) Check for overloading. 

(4 ) Check the brushes for ex.cessive sparking. 

(5) Check for restriction of cooling water on water-cooled 
machines. 

c. If heating continues after checking the machine -thoroughly J 

start the standby generator and shift the electrical load to it. Secure the 
affected unit and make the following checks: 

(1) Check for a short circuit in the coil. 

(2) Check for a short ciucuit or ground in the armature or 
connnutator. 

(3 ) Check on air gaps and/or rotor rubbing on stator. 

(4 ) Check for proper setting of brush rigging. 

5. Overheated ship's service generator bearings. 

a. Causes. Overheating of generator bearings may be due to one or 
more of the followlng~ 

(1) Lube oil pump failure. 

(2) Restriction in the lube oil system. 

(3) Insufficient cooling by the lube oil coolers. 

(4) Worn bearings or misalignment of bearings. 
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and gears. 

b. Action. The following corrective measures should be taken: 

(1) Check for proper lube oil level. 

(2) See if the lube oil is being circulated to all bearings 

(3) Shift the lube oil to clean strainer. 

(4) Check the quantity of water leading to the lube oil coolers. 
Increase the supply, if possible . 

. c. If the bearings continue to overheat: 

(1) Start the standby generator and shift the load to it. 

(2) Seoure the affected machine. 

(a) Clean the lube oil coolers. 

(b) Check the bearings for wear and alignment. 

6. Short circuit in the main circuit breaker. If the main circuit 
breaker short circuits, a brilliant flash will probably occur, with the possibl­
ity of starting a fire at or near the area of the short circuit. The following 
procedure will serve to remedy this casualty: 

a. Trip out or secure the generator in service. 

b. If a fire exists, extinguish it with a co2 fire extinguisher. 
Do not use water. 

precautions .• 

c. Open the disconnect switches ahead of the circuit breaker. 

d. Start the standby generator and cut it in. 

e. Replace or repair the circuit breaker, observing all safety 

~~~=-~~~~~~w~e~r~t~o~r.s~~~~~~9;i~n~e. A loss of electric 
y e soun ng of an alarm, and the 

shift with the movement of the helm 

a. Causes. Listed are some of the causes for 10S8 of electric 
JXlwer to the steering engine. The outlined causes and procedures are very 
general in order to apply to all types of ships. The systems and procedures for 
each individual ship should be checked out and personnel instructed in that par­
ticular system. 

(1) Severance of power cables between the steering engine room 
and the engine room. 

of the circuit 

(2) Heavy shock from collision or explosion. 

(3) Power failure due to overload, blown fuses, or tripping 
breaker. 

b. Result. A loss of power to the steering engine may result in: 

(1) Loss of steerage. 

(2) A derangement of the hydraulic telemotor system. 

(3) A derangement of steering motors. 
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c. Action. The following procedures will be required to restore 
the steering engine to emergency operation: 

installed. 

(1) Check the control panel for electric power. 

(2) Check the electric power leading to the steering motors. 

(3) Shift to the alternate power supply (if available). 

(4) Rig casualty power (jury rig jumper). 

(5) Operate emergency hand-operated hydraulic pump to rams, if 

(6) Jury rig chain falls for emergency steering, if required. 

8. Rudder angle indicator failure. 

a. Cause. Failure of the rudder angle indicator may be due to any 
of the following: 

(1) Blown fuse. 

(2) Loss of power at the I.C. board. 

(3) Opening in the circuit. 

b. Action. A check of the following should be made to locate the 
source of failure: 

(1) Power to the system at the I.C. board. 

(2) Cut-out switches for open position. 

(3) Fuses. 

(4) Mechanical operation of the system. 

(5) Opening in the circuit. 

9. Fire behind the ship's service switchboard. Short circuits, loose 
connections and overloads are the principal causes or switchboard fires. Remedial 
action should be as follows: 

a. De-energize the affected circuits. 

b. Extinguish the fire wtth C02 or dry chemical. Use a portable 
extinguisher or the semi-portable installed hose and reel type extinguisher. 

c. Where C02 is being used in a confined space, or if smoke and 
fumes are heavy, use an oxygen breathing apparatus when fighting fires. 

d. Do not return circuits to use until they have been carefully 
checked out and repairs made. 

C. Safet~ Precautions. The following safety precautions should be ob­
served when h8ri ling electrical casualties: 

1. De-energize circuits before attempting repairs. All circuits must 
be considered as energized until a personal check has been made. 

2. Make sure all portable electric tools are grounded. 

3. Before making electrical connections, be sure they are the correct 
ones. 
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4. Do not remove guards from equipment. 

5. Be cautious when using hand tools in the vicinity of energized 
circuits. 

V. SUMMARY. 

A. Personnel failures cause electrical casualties because of: 

1. Improper maintenance. 

2. Inattention to standard operating practices and procedures. 

B. Action required of engineering watch personnel during electrical 
casualties. 

1. Notify the bridge of all casualties requiring speed changes or 
affecting the maneuvering capabilities of the ship. 

2. Notify the chief engineer. 

3. Control the casualty. 

4. Restore the ship to normal operation as soon as possible. 

C. Safety in handling electrical casualties. Stress safety precautions. 

D. Review the key pOints in the following electrical casualties: 

1. Ship's service generator casualties. 

2. Emergency Diesel generator and sWitchboard. 

3. Loss of electric power (generator failure). 

4. Fluctuating voltage (ship's service switchboard). 

5. Overheated ship's service generator. 

6. Overheating of the ship's service generator bearings. 

7. Short circuit in the main circuit breaker. 

8. Loss of electric power to the steering engine. 

9. Failure of the rudder angle indicator. 

10. Fire behind the ship's service switchboard. 

E. Stress the importance of a combination of prompt action, proper pro­
cedures, and safety in controlling casualties. 

F. (Restate) Casualty prevention is the most effective form of casualty 
control. 

VI. TEST AND APPLICATION. 

1. Test. The following questions may be used for an oral quiz. 

1. Q. State three causes of a rudder angle indicator failure. 

A. !lj Blown fuse. 
2 Loss of power at the I.C. 
3 Opening in the circuit. 
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A. 

3· Q. 

A. 
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A. 
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A. 

6. Q. 
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A. 
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A. 

10. Q. 
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If the maneuvering capabilities of the ship are impaired, or 
speed changes are required to correct or mlntmlze a casualty, 
what action must be taken? 

The bridge must be notified immediately by telephone and/or 
the engine order telegraph. 

By what general means would you restore a ship to normal 
operating effectiveness? 

Through isolating methods, through by-passing and/or using 
available standby units. 

Would you attempt to make repairs to an electrical circuit 
which had not been de-energized? 

No. Circuits should always be de-energized before working on 
them. 

When the ship's service generator fails, what means are provided 
to allow electric aux.111arles to operate? 

Emergency diesel generator and switchboard. 

Fluctuating of the voltage on the ship's service switchboard 
may result in what casualty? 

Overspeedtng and tripping out of the generator, with loss of 
electric power. 

What are some of the causes of overheating of the ship's 
service generator? 

1 Insufficient or restricted ventilation. 
2 Running at improper speed. 
3 Brushes not set properly. 
4 Restricted cooling water to coolers . 
5 Short in armature or field coils. 

If the ship's service generator continued to heat up ex.cessively 
and you could not correct the condition immediately, what 
control measure should be taken? 

Start up the standby generator and shift the electrical load 
to it; then cut out the a~fected machine. 

What condition would indicate the failure of the rudder angle 
indicator? 

Failure of the rudder angle indicator is revealed when the 
electric indicator does not correspond to the mechanical angle 
indicator at the helm. 

What procedure is followed when a fire occurs behind the ship's 
service switchboard? 

De2energize the affected circuits and extinguish the fire with 
CO or dry chemical. If the space is confined, or if smoke 
and fumes are heavy, use oxygen breathing apparatus. Then 
check and repair the affected circuit s before returning them to 
use. 

B. Application . Check the ability of engineering personnel to identify 
and cope with electrical casualties during continuing practical engineering cas­
ualty control excerises and drills conducted as part of the ship's regular pro­
gram ot instruction and drills. 
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LESSON PLAN AND l'RESENTA!I'ION 0UTLI1iES 
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All the pl ann1 ng and effort devoted to the preparation of this Manual 

would serve li tt~e purpose if the shipboard instructor is unab~e to pre­

sent this _teri~ in an interesting and ~g1~ manner. 'lberefore, these 

~esson ~ and presentation outlines are appended as aids in the p~ng, 

arrangement and presentation of instructio~ _teri~. Add1tio~ in­

structor training guides avaUab~e aboard ship are Manual. for Navy In­

structors, HAVPERS ~6~03B and Shipboard Training Manuals, NAVPERS 9Oll0 

and 9Oll0-A. 

PART ~ - KNCMLEDGE-TYPE LESSON PLAN AND PRESENTATION OUTLINE 

~. Identifies ~esson - should be descriptive and concise. 

I Establish aims and go~. 
II A guide inprepar1ng more deta1~ed pres~ntation. 

III Use such terms as to acquaint, familiarize, give, show, impress, 

stress, and develop. 

MATERIAL. 

I Training aids. 
II References. 

III. Expendahle supplies and handouts. 

INTRODUCTION. (~e preparation phase) To st1mu.l.ate interest and reate 

to objectives--keep it brief. 

I Establish friencUy reations. 
II Establish scope of ~esson and state objectives. 

III Arouse gene~ interest. Reate ~esson to past experience. 

IV create perso~ interest. state benefits of the lesson. 

V Secure group's cooperation. Give instructions regarding Q!lestions, 

~tes, etc. 
VI Reestablish scope of the lesson. What sho~ students know at the 

end of the lesson? 

PRESEII'J!ATION. (The ·putting-over" and "application" phases). 

I Dev~p a complete outline with directions for presentation, appli­

cation, use of training aids, and Q!lestions. 

II Guides instructor in presentation and application phases. 

III Use proper outlining (as I - A - 1 - a - (1) - (a), etc.). 

IV Use appropriate method of instruction. 

A. Teaching by "telling" - for imparting knowledge. 

B. Teaching by "showing" - for knowledge or operations d11'f'icult 

to describe--indudes teaching by "telling" and utilizes 

training aids. A-l 
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V Make presentation ertective: 

A. Ta.1.k on the 1eve1 of the cJ.ass. 
B. Maintain two-way contact Qy means of: 

L Eye contact. 
2. CJ.ass participation. 

C. Use e:f:fective gestures. 
D. Elnphasize and repeat important points. 
E. Work cJ.ass ments.lJ.y by posing questions. 
F. APpea1 to as many of the senses as possib1e. 
G. Use appropriate training aids properly. 

VI Check on application by: 

A. Watching c1ass reaction. 
B. Ora1 questions. 
C. CJ.ass participation. 

SUMMARY. 

I Qlt1ine "must know" subject matter. 
II Assure that students take with than a11 "must know" subject matter, either through notes or handouts. 

I List and use representative questions to measure ertectiveness of the instruction and to gauge progress. 
II Give questions ora1ly or in writing. 

ASSIGNMENT. 

I Provide for individual. se1:f-improvanent outside cJ.ass. II ExpJ.ain what, when, where, how, and why of assignment. 

PART 2 - SKILL-TYPE LESSON PLAN AND PRESENTATION OUTLINE 

TITLE. Identifies lesson - shou1d be descriptive and concise. 

OBJECTIVES • 

I Establish aims and goa1s. 
II A guide in preparing more detai1ed presentation. 

III Use such terms as to acquaint, familiarize, give, show, impress, stress, and deve1op. 
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MATERIAL. 

I Training aids. 
II References. 

III Expendable supplies and handouts. 
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INTRODUCTION. (The preparation phase) To stilml1.ate interest and relate 

to objectives--keep it brief. 

I Establish friendly relations. 
II Establish scope of lesson and state objectives. 

III Arouse general interest. Relate lesson to past experience. 

IV Create personal interest. state benefits of the lesson, the im­

portance of mastering the skill. 
V Secure group's cooperation. Give instructions regarding questions, 

notes, etc. 
VI Reestablish scope of the lesson. What should students know at the 

end of the lesson? 
VII Stress the application periods and safety precautions. 

PRESENTATION. 

I Develop a complete outline with directions for presentation, appli­

cation, use of training aids, and questions. 

II Guides instructor in presentation and application phases. 

III Use proper outlining (as I - A - 1 - a - (1) - (a), etc.). 

IV For phySical skills, prepare a job analysis--what to do--how to do 

it--and key points. Use it as the basis for preparing the presen­

tation. 
V Define terms, explain equipnent, and give background information. 

VI Use actual equipnent or appropriate training aids. 

VII Use the teaching by "doing" four-step method to teach complex 

Skills. 

A. For large groups: 

1. Instructor does and tells slowly (presentation). 

2. Instructor repeats at almost normal rate (presentation). 

3. An average trainee does and tells. 
4. All students practice under supervision (application and 

inspection) • 

B. For a small group: 

1. Instructor does and tells slowly (presentation). 

2. Instructor does and students tell (presentation). 

3. students do and tell (application). 
4. Students practice under supervision (inspection). 
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VIII Use the "coach and pupU" method to teach simp1e skills to large groups. students are paired ort and each pair given the necessary equipnent. 

A. Instructor does and te11s s1.owly (presentation). 
B. One of each pair does and other checks and coaches (appl1cation). C. Pairs reverse and repeat the procedure. 
D. Instructor checks each pair (inspection). 

SUMMARY. 

I May be omitted since sufficient repetition in presentation part. 

TEST. 

I Need only cover related know1edge since skill was demonstrated in application. 

ASSIGNMENT • 

I As necessary to proviq.e for additiona1 individual. practice and se1:f­improvement. 
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INSTRUCTOR'S GUIDE FOR MSTS DAMAGE CONTROL FIIM 

Navy Training Film MN-8387 

"Damage Control. Training in Civil.ian-Mallned Ships" 

Size and ~ 
Running Time 
Photograpby 

- 1.&mn sound 
- 20 minutes 
- black and white 

I. PURPOSE. nus f'ilm is used to acquaint crew members with the organi­

zation, equi];lllent and methods applicabl.e to control. and repair of' damage 

in merchant-type ships. 

II. PREPARATION. l)lring emergencies, a ship, lives, or val.uabl.e cargo 

and eq).lipnent may be saved by prompt, intel.l.igent action. What you 

l.earn of' dalnage control. through this f'ilm may some day save your lif'e. 

III. CONTENT. nus f'ilm emphasizes the importance of' dalnage control. in 

ships by reviewing prominent marine disasters. It defines responsibility 

f'or safety-at-sea, outlines dalnage control. training and organization, and 

shows damage control. in action, including care of' personnel. casual.ties. 

IV. CONTENT OC1J!LINED. 

A. Introduction to IlaD!a§e Control.--and importance to MSTS (3 minutes). 

1. Shots of' marine disasters and camnentary relative to damage 

control. as a save-the-ship~easure. 

2. MSTS responsib1l.1ty f'or safety-at-sea of' passengers and cargo. 

3. Damage control. in MSTS. 

a. Def'inition and scope of' the damage control. safety-training 

program. 

b. The importance of' material. readiness and preparation. 

c. Standard station bil.l.s and standardized =king of' bu1l.t­

in safety f'eatures. 

4. Shots of' an MSTS ship underway. 

a. Crew activity in maintenance of' buil.t-in safety features. 

b. Use of' station bil.l.s and bunk emergency assigcment cards. 

c. Use of' standardized damage control. markings. 
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B. Damage Control Training (6 millUtes). 

1. Phase I - Initial afloat training in damage control. Shots of damage control instructor at conference with the master and department heads discussing and planning Phase I training. Shots of damage control instructor conducting training sessions for ship's force. 

2. Phase II - ContillUed shipboard instruction and drilling of ship's force by ship's officers with shots of ship's officers conducting Uf'eboat training. 

3. Phase III - Annual one or two-ds;y damage control cruise. Observation, evaluation, and on-the-spot training of the ship's force in resolving aJ.l types of marine casualties. Shots of' underway observer team conducting emergency exercises and drills and providing helpful on-the­spot instruction in problem areas. 

4. Phase IV - Training ashore in practical fire fighting, damage control and ABC defense. Shots of fire fighting school; patching, pumping, and shoring in Treasure Island "Buttercup" (floating compartment); and radiological monitoring. 

C. Damage Control Organization (6 millUtes). 

1. Description of shipboard damage control organization and coordination. 

2. Animated shots of the inboard profile of the ship showing zone area activity, manning of emergency statiOns, repair parties standing by at damage control lockers, and damage control central on the bridge. 

3. Ship's organization for ABC defense; Closures, securing of vents, the washdown countermeasure, radiological monitoring, and decon­tamination stations. 

D. The Damage Control Organization in Action (4 minutes). 

1. Collision casualty. Shots of master conning ship and meeting this emergency; bridge plotting and reports; activities of repair parties and zone area personnel; activities of the medical officer. 

2. Engineering casualty control. Shots of loss of fuel oil suc­tion to boilers, sputtering burners, loss of fire, casualty action to get boiler back on the line, and related engineering requirements. 

3. Personnel casualty control. 

a. Hospital corpsmen providing first aid during casualty. 

b. Use of high line to transfer injured personnel from or to another ship. 
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SuI8ary of Damage Control Training (1 minute). 

1. I\llportance of dalQage control to MaTS and crewmen ot the fleet. 

2. I\llportance of dalQage control to the shipper services. Shots 

ot MaTS ships arriving sate~ in port with a full load ot passengers and 

cargo. 

V. POIl'iTS TO LOOK FOR. 

A. Mention that iDYestigation of major marine disasters discloses 

that onlJ" a tew ships have ever been lost due to severity of initial dam­

age. AllIIost all of the disasters could have been coped with by trained 

personnel with adequate e~iI&ent. 

B. Point out that MSTS takes particular pride in its .satety-at-se& 

achievements, including rescue, tircy and salvage missions. 

C. Explain that all MSTS ships which exceed 1500 tons have 8J11Qke 

detecting systems. Mention that o~ passenger ships have fire detecting 

systems and fire screen doors. 

D. ElaphaBize the relationship of training and equi];Dent. Stress this 

POint: Trained men have successfully handled serious casualties with 

minima or 1Ilprovised equiIJllent but III&DY minor emergencies have developed 

into casualties and total los8es despite excellent equi];Dent, because 

crews were not trained. , 

E. Outline the basic ~ficatiODS ot dalQage control instructors. 

1. Possession ot a USCG license not lover than chietmate or first 

assistant engineer. 

2. Specialized training in dalQage control. 

F. Explain the tour-phases of damage control training. 

1. ~e I, initial organization and instruction by damage con­

trol iDStructors, provides orientation to and preparation for partici­

pation in the ship's cont1m11ng program. 

2. Pbase II, the ship's continuing program ot 1DStru9tion and 

drills Ulld.er ship's officers, ensures develolDeDt of the program as an 

intearaJ. part of shipboard adIII1nistration and operatioDS. 

3u Phase III, the sDmle l damage contro"l one or two-~ training 

cruise, provides tor evaluation of the ship's damage control organization 

and sk1lls and appraises progress ot the program. 

4. ~e IV, practical damage control, fire fighting, and ABC 

defense tra1n1ng ashore, otters training ashore to 1Ilprove individual 

skills and thus aid the atloat program. 

B-3 



G. stress the 1IIportaDce of a-raJ. drilJ.a. 

1. Pire baa 10118 bee a -.lOr ba&ari to IIIID in lhipa. 

2. Dr1lls aDd exere1.He wb1ch prortcle pract1ce in control of f'lood1.Dg are .. sent1al f'or aaf'etJ-at-sea. 

3. Def'enae practice against radiat10n, geDUS, gas, or ~ other ~are agent 1s vital to your welf'are aDd the eecur1tT of your ship and. country. 

4. It is hoped that your ship can and will be saved, however, should this be iIIposs1ble, abandon1Jls; ship in a aaf'e, order17 lllaDDer is of paraIIOunt iIIportance. To assure this, regular drilJ.a IIIWIt be conducted. 

H. state that drills and exercises to be ef'f'ective !lUst: 

2. Be planned for Mxi.m rea.lisa. 

3. Include related instruction. 

4. Provide f'or constructive criticilllll and ilIIprovement of per­fOnlaDCe. 

5. Be repeated until mastery of casualties is assured. 

I. One of' the most 1IIportant f'eatures of dallage control is clear, standardized marlt1nge to ident1f'y damage control e~PRent, sTsteas, and cOlllpal"taents. 

J. llaIIage control orgen1zation in MSTS civil-serT1ce-lllaDDed ships is designed for practical application in merchant-type ships. The orgen1za­tion overcomes, in part, the disadvantages of' l1m1ted 1I&DD1118 scales and press1D8 operatill8 schedliles. 

K. POint out that there are no professional actors in the f'illlt. All actions are perf'01'lled b;y crew members or seamen with slt1lls theT have ac~red throus;b regular exercises aboard ship. 

L. l!aphas1ze that proper traiD1D8 dur1D8 drills is a 8IIIall invest­ment; the Savill8 of' ships and lives is a large return. 

M. Read and explain the statement on the back of' MaTS certificate of' Tra1D1118: "')heir want of practice will malte thea unslt1ll:t'ul, and. their w.nt of skill, t1m1d. lit>.ri time slt1ll, like slt1lls of' other lt1nds, is not to be cultivated bT the we;y or at chance times." -- 'lhucydides, 500 B. C. 

VI. GLOSSARr • 

A. ~e Control is aD¥ action which controls or repairs damage; prevents~ss Of a ship, lives of pass8D8ers and crew, or it's cargo 

.... ' 
J 
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or equixaent; or contribu.tes to ~e prevention, contro~, or repair ot, 

claMse 8I2d thus to ~e ahip's operational rea41n .... 

B. Dr1~ are practical exercises to usure readiness ot equixaent 

8I2d crew to cope w1~ sergency aituatiol18. Various exerciaes .,q be 

cOlllb1nea in one drill, B.IId several 4ri~ .,q be ru:Q at the _ t:liae or 

in sequence. For exaIIql~, IJIaP1DC B.IId shonDS exercises coul.d be part ot 

a collision drill, tol.l.owed b:Y a tire 4rill B.IId abandon sh1p drill. 

C. BuUt-in Features are it_ bu.1~t into, or installed penanent~ 

in, a sh1p for the safety of pass8D&ers 8I2d crew 8I2d tor protection of 

the ship, its equipllent B.IId cargo. ExuIples are vatertilht bzlkbeads 

B.IId doors, tire pIlIIIps, emergency cl1eau generators au4 cl1esu tire pIlIIIPS, 

tiXed Ca! fire ext1DCll1shillg ayet_, etc. 

D. SIIIOke Detectors are de'I'1ces tlIrouIh which air sBlllp~ea tl'Olll un­

attended cCllllpart;aents are exbausted; smoke activates an al.a!:s au4 an in­

cl1cator identities the 8IIOke-filled compartaent. 

E. The ~ectric Fire Detect S st_ consist. of a series ot eac-

tricu cirCllits w1~ devices thexwJstats wh1ch sllort the circvJ.t-8I2d 

callSe an identifying al.a!:s to be sounded. The ~cation ot the fire can 

then be determined. 

F. Firescreen Doors are doors of apecW fire-resistant constru.ction. 

They prevent the spread of tire. 

G. Watertilht Doors are doors designed to prevent progressive 

t~ocl1ng tl'Olll one daiii&ied caapartaent to ano~er. 

H. Emergency Power Generators produce uectricity for emergency use 

in event the main power equipnent is daDlaaed. 

I. Intercormmml cations Systems incllld.e &IlIIOUI1cers, service te~e­

phones, sOWld-powered te~ephones, voice tubes B.IId push-button slgnels. 

VII. KEY QUESTIONS. 

A. Q. Why are so IIIELDY damaged ships ~st in marine cl1eastersY 

A. The crews lacked Wlderstsni!lng of and training in damage 

contro~. 

B. Q. Are dri~ necessary it damage control techniques are thor­

ciughl.y understood Y 

A. Yes. Know~edge is of no value unless it is applied in practice. 

C. Q. Give tive examp~es ot bu.i~t-in teatures. 

A. Watertilht bulkheads B.IId doors, firescreen doors, 8IIIOke de­

tectors, emergency generator, fire ext1DCll1shing equipaent. 
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D. Q. What phase of damage control training provides for continued training during drills and exercises while on a regular operating schedule? 

A. Phase II. 

E. Q. What is phase N of the MSTS damage control program? 

A. DsnJage control training ashore in practical fire fighting, damage control, and ABC defense. 

F. Q. Who is responsible for the direction, control, and safety of passengers in MSTS civil-service-nuulned ships? 

A. The coDlDand1ng officer of the military department, COMILDEPr. 

G. Q. Where are the emergency duties of the crew outlined? 

A. On the station bill and on berth emergency assigDll1ent cards. 

H. Q. How do new crew members know where to go and what to do during emergency drills? 

A. The station bill lists stations and general duties. lobre details of duties are shown on berth emergency assigDll1ent cards. Depart­ment heads also familiarize new crew members with their emergency stations and duties in routine indoctrination. 

I. Q. How does a standard damage control marking system help improve damage control? 

A. Markings help the crew to identify equi:r;ment and locatiOns readily and accurately. 

J. Q. Where is damage control central located? 

A. On the bridge. 

K. Q. Would central control be lost if the bridge (damage control central) was severely damaged? 

A. No. A secondary damage control central would be established in the engine room. 

L. Q. How is the initial investigating and reporting of damage done? 

A. Crewmen, supervised by a zone area officer, investigate and report all damage in their assigned patrol stations. 
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M. Q. Who repairs damage or takes direct damage control action in 
emergencies? 

A. One or more repair parties. 

N. Q.. Why does the crew "button up" or make a.1J. closures during 
emergencies? 

A. Sometimes a crew member may not know the nature of the emer­
gency, but he knows that: 

1. If there is a fire, closed doors will keep it from 
spreadiDg. 

2. If there has been a COllision, closed watertight doors, 
ports and fittings will avoid progressive flooding. 

3. If there has been an atomic explosion, the hazards of 
spreading contamination will be reduced. 
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INSTRUCTOR'S GUIDE FOR MSTS RADIOLOGICAL DEFENSE FILM 

URadiologlcal Defense in Civilian-Manned Ships l1 

(MN-8923) 

Size and Type 
Running Time 
Photography 

- 16 mm Sound 
- 27 minutes 
- Black and White 

I. PURPOSE. This film is used to acquaint officers and crew members of 
civilian-manned ships with the radiological defense procedures that should be 
followed before, during, and after a nuclear explosion. 

II. PREPARATION. The effects of nuclear explosions vary with type and place of 
burst. The important effects are--blinding light, heat, air blast and/or under­
water shock, penetrating radiation by gamma rays, and residual radiation from 
alpha and beta particles. Standard damage control measures will protect you 
from heat, blast and shock. Protection from radiation requires special knowledge 
and preparation. This film will show you these special procedures for radiological 
defense. 

III. CONTENT. After showing some actual bomb bursts, this film diagrams the 
effects f'rom three different types of bursts and shows the specific hazards from 
gamma rays and alpha and beta particles. The film goes on to show the six 
defensive measures required to protect against nuclear attack--button-up, shielding, 
washdown, distance, monitoring and decontamination. 

IV . CONTENT OUTLINED. 

A. Introduction to Radiological Defense (5 minutes). 

1. Any ship, no matter how peaceful its misSion, may find itself under nu­
clear attack or radiological fallout. 

2. Types of nuclear explosions: 

a. Air burst - effects are blinding light, heat, air blast, pene­
trating radiation and a high altitude radioactive cloud. 

b. Surface burst - effects are blinding light, heat, blast, Bome 
underwater shock and a radioactive cloud. 

c. Underwater burst - effects are underwater Shock, some air blast, 
a radioactive cloud and a radioactive base surge. 

3. Radiation hazards: 

a. Alpha-emitting particles are easily stopped and are dangerous only 
if you swallow them, or breathe them in, or get them in an open cut. 

b. Beta particles are high speed electrons. They are dangerous if 
swallowed or inhaled or if they get on your skin. Ordinary heavy clothing se­
curely buttoned up and work gloves will stop beta particles. 

c. Gamma rays are highly penetrating, like X-rays. They travel at 
the speed of light. It takes lead, thick steel or other dense material to protect 
you. 

d. Although our bodies receive 10 to 12 roentgens (the unit of radia­
tion) in a lifetime from natural sources, an overdose can Cause radiation sickness, 
such as nausea, skin burns, anemia, and perhaps serious internal damage. 
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B. ABC Defense Organization ( 3 minutes). 

1. The ship's station bill and the ABC defense bill call for the 
following six. protective measures: 

a. Button-up the ship. 

b. Shielding of personnel. 

c. Washdown water curtain. 

d. Maneuvering for distance and to avoid fallout. 

e. Monitoring. 

f. Decontamination. 

2. These emergency bills also assign the following responsibilities: 

a. The First Officer is the Damage Control Officer. 

b. The First Assistant Engineer is the ABC (Atomic, Biological, 
Chemical) Defense Officer. 

c. The Third Officer is in charge of a repair party (in passenger 
ships) and directs rigging for the washdown. 

d. The Chief Steward and Junior Deck Officers are in charge of 
their assigned zone areas. 

e. The Senior Radio Officer maintains the monitoring equipment and 
trains personnel in its use. 

f. The CO, Military Department directs troop and cabin class passen­
gers to areas providing the best shielding. 

3. Each crew member can refer to his bunk-side emergency assignment 
card for his station and duties under ABC attack. 

C. Procedure after Warning of an Imminent Attack (7t minutes). 

1. The Master, upon receipt of message, orders the Senior Watch 
Officer to sound the ABC alarm. 

a. This is a steady signal for 10 seconds on the general alarm 
followed by 10 seconds of dot-dash (the letter T1A"). (i.;. aItYlD£tJl'- rn t",r Cln 11.(. /!/-). Sr sj (''''' 

b. In ships equipped with a PA system, the Senior Watch Officer 
announces - lAtomic attack, atomic attack, man your ABC stations, button up the 
ship, rig for washdown, and then take cover. 11 

In pra 
ships 
if des 
ensure 

2. The watch officer trips the ventilation controls to stop fans and 
blowers, except for engine and fireroom blowers. 

3. The First Officer mans Damage Control Central to direct all emer­
gency action. 

4. Passengers and troops are led below decks to deSignated shelter 
areas. 
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5. The ship is buttoned-up. 
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a. All weather deck openings are secured or covered. 

b. Zone area personnel secure all ports and deadllghts, manually 
controlled firescreen doors and all manual watertight doors. 

6. The ship is prepared for washdown-, 

a. Engine Department personnel temporarily secure main fire 
pumps while fire hoses are being rigged. 

b. At all weather deck fire stat,ions, hoses are led out and 
hydrants are opened. All-purpose fog nozzles are hung on the special MST-S 
brackets which, under pressure, hold the nozzles in open fog spray position. 

c. All loose gear 1s stowed below. Line 1s stowed because it 1s 
almost impossible to decontaminate. 

7. After all personnel are in assigned areas, all bridge controlled 
fire screen and watertight doors are closed. 

8. When all areas have reported to Damage Control Central that they 
are secured and ready, the washdown is started. 

a. All emergency fire pumps are put on the line and at maximum 
pressure. 

b. In some ships, with hoses rigged in advance, the washdown can 
be started from inside the ship by using root valves. 

9. The Master maneuvers the ship to improve washdown coverage and to 
drain off water on deck. The continuous flow of water prevents radioactive par­
ticles from adhering to the surfaces of the ship. 

10. Personnel shift to more protected locations. 

a. Bridge personnel man their alternate stations. The Master 
conns the ship from a space providing better shielding. The steering engine room 
is manned and Damage Control Central shifts below. 

b. All unassigned personnel sit on deck against bulkheads in 
shelter areas--no smoking, eating or drinking until conditions are determined to 
be safe. 

D. Procedure If There Is No Warning (~ minute). 

1. The ship should be buttoned up and the washdown started immediate­
ly after the burst. 

2. The Master puts as much distance as possible between the burst 
and the Ship. His problem 1s to escape before fallout arrives or, if close in, 
to avoid the base surge of radioactive mist. 

E. Monitoring Procedures (3 minutes). 

1. First, emergency control of any major physical damage (e.g. fire, 
flooding) must be carried out, regardless of radiation hazard. 

2. Injured personnel must be tended to. 

3. Determine if fallout has ended as follows: 

a. Use a low-range radiae. 
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b. Check radiation level periodically at the same location, such 
as a~ the wheelhouse. 

c. When readings remain constant for half an hour or decrease, 
assume that fallout has ceased. 

4. If fallout has ended, secure the washdown. 

5. Rough survey: 

a. Monitor wears boots, foul weather gear, gloves, gas mask. 

b. Uses high-range survey meter, held waist high. 

c. Ex.its to weather decks through a designated door, checking in­
side of door first. 

d. Follows a designated route, noting the readings, and enters at 
a specified door leading directly to a decontamination station. 

e. ABC Defense Officer evaluates reports and recommends: 

(1) Either waiting for dose rate to decrease through natural 
decay. 

(2) Or, it is safe to start detailed survey. 

6. Detailed survey: 

a. Two man team, monitor and recorder, dress as for the rough sur-
vey. 

b. Monitor uses low-range survey meter. 

c. Vital operational areas are covered first, from Windward, top­
side down, and from bow and stern to amidships. 

d. Data obtained will be used to determine stay time for personnel 
and will pinpoint areas requiring decontamination (masts, stacks{ stays, antennas, 
etc. will be left for industrial decontamination by the Shipyard). 

F. Decontamination (5 minutes). 

1. Weather Deck. 

a. Teams dress like the monitors, in foul weather gear and masks. 

b. They wet down contaminated areas, scrub with salt water deter­
gents, and flush away the contaminants with straight streams. 

c. Areas are then checked with a low-range radiac. 
bings do not reduce the radiation level to acceptable limits, the 
with atomic hazard signs and later roped off. 

2. Decontamination of Messing and Berthing Areas. 

If two scrub­
area is marked 

a. Monitor all interior vital areas. All contaminated areas must 
be thoroughly cleaned. 

b. Assume that uncovered food and liquids are unsafe. 1TDeep six 
!ern.!T 

c. The food inside cans will be safe, but the cans must be moni­
tored and cleaned if necessary. The man washing the cans sho~use rubber 
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3. Personnel Decontamination. 
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a. Personnel decontamination is necessary because contaminants may 
clotiling and shoes and spread throughout the ship. Decontamination sta­
laid out along a one-way route. 

b. The team's self-reading dosimeter will indicate the accumulated 
dosage and when the team has been ex.posed up to its stay time. 

Each man also wears around his neck a personal dosimeter which 
indicates the total amount of radiation to which he has been exposed. 

d. Procedure for Decontamination. 

(1) All personal gear and clothing are removed and stowed in 
metal cans. (Note that the monitor in the film should have removed his jumper 
before taking his mask off. This would avoid possible contamination of his Skin.) 

(2) 

(3 ) 

Each man turns in his personal dOSimeter. 

attention to hair and 
Each man takes a thorough soap shower, paying particular 

fingernails. 

(4) The man is monitored and if necessary the shower is re-
peated. 

(5) Clean clothes are provided. 

(6) Anyone receiving a hi~ accidental dosage will be relieved 
from duty and placed under medical observation. 

(7) The station itself must be monitored periodically and de­
contaminated as required. 

G. S~ry (3 minutes). 

1. Advance preparation in radiological defense and knowing your specific 
duties in the overall team is important. 

2. The ship must be completely buttoned up. 

3. All hands take cover (shielding). 

4. Washdown 1s started. 

5. The Master maneuvers .the ship to escape the base surge and/or the 
fallout. 

6. After washdown has been stopped, a rough survey determines the ex­
tent of contamination and permissible stay time. 

7. A detailed survey will identif.y those vital areas requiring further 
decontamination. 

8. Decontamination teams start working. 

9. Exposed personnel must also be decontaminated. 

V. POINTS TO LOOK FOR. 

A. Mention that radiological fallout can be a hazard to a ship and its crew 
even in peacetime. The crew of the Japanese fishing boat I1Lucky Dragon'! were 
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caught under fallout from a test hydrogen bomb. 
samples of the white ash and stowed it under his 
died of radiation sickness. 

The radio officer gathered up 
pillow. Several months later he 

B. Point out the main differences between the air burst and the underwater 
burst. (Surface burst would be a compromise between the two.) Air burst gives 
off blinding light, great heat aad blast, penetrating radiation and a radioactive 
cloud. Underwater bUrst results in underwater shock, some air blast, a radioac­
tive base surge. 

C. Explain the three types of r.adiation hazards. Alpha-emitting particles 
are easily stopped and are dangerou8 only if you swallow them, or breathe them 
in, or get them in an open cut. Beta particles are dangerous if breathed or 
swallowed or if they get on your skin. Gamma rays are very penetrating, like 
X-rays, and can only be stopped by dense material such as lead, thick steel or 
concrete. 

D. Review the ABC defense organization for the ship as outlined in the ship!s 
station bill and the ABC defense bill. Mention the duties and responsibilities of 
the First Officer, First Assistant Engineer, the Third Officer, the Zone Area 
Commanders, the Senior Radio Officer, and the CO Military Department. 

E. Explain that the film shows in considerable detail the six. main steps in 
defending against radiological attack or fallout. These six steps are: 

1. Buttoning up the ship. 

2. Shielding of personnel. 

3. Rigging for washdown. 

4. Maneuvering for distance and to avoid fallout. 

5. Monitoring (Rough, then a detailed survey). 

6. Decontamination. 

F. It will be noted in the film that some specialized gear is required for 
the best radiological defense, such as survey meters, dosimeters, masks, and all­
~rpose fog nozzles. However, if a ship were caught in the situation that the 
TLucky DragonlT found itself in, some defensive measures could be improvised. 

After the film has been shown, discuss these impromptu measures. Note that the 
washdown clips shOlfn in the film are those in MSTSLANTAREA ships. A different 
type clip serves the same purpose in MSTSPACAREA ships. In fact, hoses rray be 
lashed in position if necessary. 

G. Stress the importance of advance preparation, including regular drills and 
related instruction, to assure that your ship, your passengers, and you yourself 
will survive under atomic attack or radiological fallout. 

VI. GLOSSARY. 

A. Radiological Defense consists of the protective measures taken before, 
du~ing and aiter a nuclear bomb explosion. 

B. Roentgen is the standard unit of exposure dose of gamma (or X-ray) radia­
tion. 

C. Atom. The smallest particle of an element that still retains the charac­
teristics-of that element. When the nucleus of an atom is split, or combines with 
other nuclei to form heavier elements, great amounts of energy are re1eased in a 
nuclear explosion. 

D. Air Blast. A pressure pulse of air, accompanied by winds, which results 
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from a nuclear explosion. 

E. Underwater Shock. A pressure pulse or wave in the water which is started by the expansion of' the hot gases produced by a surface or underwater burst. 
F. Button-Up. The process of making the ship, as nearly as possible, gas tight and water tight. This 1s done by securing all openings to the weather 
G. Shielding. The process of getting as many layers or thicknesses of dense material -lead, stee~ water--between you and the burst for protection from the penetra t lng gamma ray's. 

H. Washdown. Rigging of the weather deck fire hoses using all-purpose noz­zles in the fog spray position (or the ship's built-in washdown system) to produce a curtain of fog spray over the whole ship. 

I. Djetl , The decrease in activity of any radioactive material with the passage 0 me due to the giving off of atomic nuclei of either alpha or beta particles, sometimes accompanied by gamma radiation. 

J. _ Radiac Instrument. Stands for M.diation, ~etection, ~dentification, ..:lnd ..Q.omputatlon. Thus the term includes all high and low-range survey meters, pocket dosimeters, the gJass dosimeter (non-indicating), film badgec, and all in­struments u3ed in measuring and computing radiation. 
K. Dosimeters. Simple instruments carried by individuals or teams to measure the amount of' accumulated radiation. The pocket dosimeter is self-reading while the glass dosimeter must be "read!! by an associated instrument. 
L. Monitori~. The procedure of locating and measuring, by means of survey instruments, the rate of radioactivity. The individual performing this operation is a monitor. 

M. Decontamination. The reduction or removal of contaminating radioactive material from a structure, area, object or person. 
N. Fallout. The process of the fall back to the earth's surface of particles contaminated wlth radioactive material from the atomic cloud. 

VII. KEY QUESTIONS. 

A. Q. Give at least three effects of a nuclear explosion. 
A. Blinding light, heat, blast or shock, penetrating radiation, and a radioactive cloud. 

B. Q. What radiation hazard requires heavy shielding for protection? 
A. The highly-penetrating, speed-of-light, gamma rays. 

C. Q. List some of the effects of radiation Sickness. 
A. Nausea, skin burns, anemia, perhaps serious internal damage. 

D. Q. Who is the Damage Control Officer and the ABC Defense Officer in an MSTS civilian-manned ship? 

A. The First Officer is the Damage Control Officer, and the First Assist­ant Engineer is the ABC Defense Officer. 

E. Q. Give two places where you can learn what your specific duties are under ABC atta.ck. 

A. The ship's standard station bill and your bunk-side emergency assign-
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ment card. 

F. Q. What is the ABC alarm? 

A. A steady signal for 10 seconds on the general alarm followed bYt ~ 
.Q{)UIl3SmsI1b GUCI tire PA system 81 by 10 seconds of dot-dash (the letter !lA I) ion 4 .... 4 q""Jlo~"c:.eJt""1 
.sitii3e nut equlppi3d wlCp a ftK sjsGGm 8~ if t~9 Fit system 1:s ir16pslal.lve. 
()vt~ jln Ifl} SjSi(,.M In j "P sO i!.'II////~t/~ 

G. Q. When the ship is buttoned-up, why is it a good idea to stow line belov? 

A. Line is virtually impossible to decontaminate. This is also true of 
other porous materials. 

H. Q. With the washdown system operating, what is the purpose of maneuvering 
the ship? 

A. To improve washdown coverage and to drain off water that 1s on the 
deck. 

I. Q. What is the purpose of the Master, bridge personnel, and Damage Control 
Central shifting below after the ship is buttoned-up and washdown started. 

A. To seek greater shielding deeper in the ship against the highly pene­
trating gamma rays. 

J. Q. How can you determine that fallout has probably ceased? 

A. When the readings taken at a specific door remain constant for balf an 
hour or decreasE:.. .• you can assume that fallout has ceased. 

K. Q. What is the purpose of the rough, waist-high survey? 

A. This is to determine if it is safe to start the detailed survey and if 
so what !1 s tay-tirnes II will be set. 

L. Q. Why 1s a one-way route followed during the surveys and through the de­
contamination station? 

A. To prevent the spreading of contamination which might adhere to clo­
thing and shoes and be spread unnecessarily about the ship. 

M. Q. How are masts, stacks, stays, antennas, etc. decontaminated? 

A. They are left for industrial decontamination by the Shipyard. Only 
vital areas are decontaminated at sea by ship1s personnel. 

N. Q. What are the six main steps in defending against radiological attack 
or fallout? 

A. Button-up, shielding, washdown, distance, monitoring and decontamina-
tion. 

O. Q. If your ship were not equipped with all-purpose nozzles and gas masks, 
how could you improvise to provide some degree of radiological defense? 

A. Straight stream nozzles could be lashed down pointing forward, and the 
ship1s head kept into the wiud. As an emergency measure only, wet handkerchiefs 
could be used over the nostrils to filter out contaminants. 
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