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DEPARTMENT OF THE ARMY

HHC, 577TH Engineer Battalion 1st Engineer Brigade

Ft Leonard Wood, Missouri 65473

ATZT-TD-IJ








8 March 2000

MEMORANDUM FOR RECORD

SUBJECT: Reporting Procedures and Packing List for Phase 1 Diver Course

1. During duty hours personnel should report to the second floor, student in/out processing section Bldg. 

# 470, Dillard Hall. Inform them you are to be assigned to D Co. 169th Engr. Bn., after in-processing there report to Bldg. # 752, telephone # 596-0992. 

2.    After duty hours report to the 1st Engineer Brigade SDNCO, Bldg. # 844, telephone # 596-0222 inform them you are to be assigned to D Co 169th Engr. Bn.  Contact the Drill Sergeant on duty and report to Bldg. #757, telephone # 596-0703.  Inform the Drill Sergeant you are a diver student and he will arrange billeting for the evening.

3.    All soldiers in a MOS reclassification status will be billeted in the Specker Hall barracks Bldg. # 1729 if space permits.  All soldiers arriving from a basic training unit or directly from the carpenter-training phase in E Co. 169th Engr. Bn. at Gulfport, MS will be considered to be in an IET status and will be housed in Bldg. # 757. 

4.   To reach any of these numbers commercially from off base you must dial (573) 596-0131 then enter the last five digits of the phone number. 

5.   The packing lists for the course is enclosed and is dependent upon the soldier’s reporting status.  Any questions should be referred to the point of contact for this action who is the undersigned at telephone # (573) 596-0819 or DSN 581-0819.

Encl





PATRICK S. ANDREWS







SFC, USA







Senior Instructor

Minimum Packing list for soldiers in a TDY and return status to their losing command.

Medical records

Dental records

10 Copies of Orders

Note taking paper

Pens & Pencils

QTY 

ITEM

1 pr

Running shoes

2 PT shorts (Army Grey)

2 PT shirts (Army Grey)

1 Sweatpants (Army Grey) 

Oct-Mar

1 Sweatshirt (Army Grey)

Oct-Mar

3 pr 

White socks

3 pr

Underwear

3

Brown T-shirts

2 BDU Pant

2

BDU Shirt

1

Black belt

1 pr

Boots

1

BDU cap

1 pr 

Black Gloves w/liners

Oct-Mar

1

Field Jacket


Oct-Mar

1

PT cap



Oct-Mar

1

Swimming suit (Males: conservatively colored, short-style suit.  Females: conservatively colored, one-piece swimming suit with additional short-style suit to cover lower torso.)

OPTIONAL

Swimming goggles

Civilian clothes

MINIMUM Packing list for soldiers in a TDY enroute status from their losing command to Panama city, florida

Medical records

Dental records

Chest X-ray

10 Copies of Orders

Note taking paper

Pens & Pencils

Complete initial clothing issue (Which includes everything to include BDUs, Class A’s and APFT uniforms)

Civilian clothes

Swimming suit (Males: conservatively colored, short-style suit.  Females: conservatively colored, one-piece swimming suit with additional short-style suit to cover lower torso.)

Optional

Swimming goggles

Minimum Packing list for soldiers coming from a basic or advanced individual training command and in an iet status

Medical records

Dental records

Chest X-ray

10 Copies of Orders

Note taking paper

Pens & Pencils

Complete initial clothing issue (Which includes everything to include BDUs, Class A’s and APFT uniforms)

Swimming suit (Males: conservatively colored, short-style suit.  Females: conservatively colored, one-piece swimming suit with additional short-style suit to cover lower torso.)

Optional

Swimming goggles

NOTE: IET SOLDIERS ARE NOT AUTHORIZED TO BRING OR WEAR CIVILIAN CLOTHES
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MEMORANDUM 

SUBJECT:  Student Evaluation Plan for the Engineer Diver, MOS 00B10, Phase 1 Course

1. ACADEMIC GRADING AND TEST PLAN: Academic subject matter is evaluated on a basis of 2,200 weight points which are distributed according to this document. Total weight points will be used to determine the student’s final academic standing.  Weight point achievement is calculated to a percentage computed to the second decimal place (0.00%) and used to determine student's completion of training.  Example: 85 % (examination score) x 150 (weight points) = 127.50 total weight points. If an individual fails the test but passes the re-take the initial failed test percentage will be used for computing weight points.

a. Module  A: Diver Aquatic Adaptability Training
Weight Points
(1) Diver Line-pull Communication
100

This is a hands-on performance examination that requires the student to perform line-pull signals as the diver and tender. 

This exam covers POI File DVPQ-A01.

You must respond accurately to 80% of the signals to receive a go.

(2) Perform Army Physical Fitness Test (APFT)
100

This is a hands-on performance examination that requires the student to complete the APFT. 

This exam covers POI File DVPQ-A02.

You must score a minimum of 60 points in each event, based on sex and age, to receive a go.

(3) Perform Diver Physical Fitness Test (DPFT)
100

This is a hands-on performance examination that requires the student to complete the DPFT. DPFT consists of a 500-yard swim, push-ups, sit-ups, pull-ups and a 1.5-mile run.

This exam covers POI File DVPQ-A03.

You must complete the 500 yard swim in 14 minutes or less, and the 1.5 mile run in 12 minutes and 45 seconds or less. You must also perform 42 push-ups, 50 sit-ups, and 6 pull-ups to receive a go. This test has no separate scoring based on sex or age.

(4) Surface Swimming


100

This is a hands-on performance examination that requires the student to complete a 1000-yard surface swim utilizing only their legs and swim fins for propulsion.

This exam covers POI File DVPQ-A04.

You must complete the 1000-yard swim in 26 minutes or less to receive a go. 

(5) Drown Proofing



100

This is a hands-on performance examination that requires the students to perform basic survival, modified survival strokes and utilize a diver’s life preserver.

This exam covers POI File DVPQ-A05.

You must successfully perform basic survival for 5 minutes, modified survival stroke without the use of hands for 5 minutes then without using your legs for 5 minutes. You will also be required to orally inflate a diver’s life preserver and swim 2 laps in the pool to receive a go. 

(6) Snorkeling Techniques

100

This is a hands-on performance examination that requires the student to perform shallow water snorkeling techniques.

This exam covers POI File DVPQ-A06.

· You must, in sequence, retrieve a Scuba mask and snorkel from the bottom of the pool, don and clear both prior to surfacing. The diver will not lift face out of the water and the diver will continue to breathe through snorkel while preparing to perform the next step. Then you will retrieve an 8-pound weight belt from the bottom of the pool and clear snorkel on the water’s surface. This will be done without lifting face out of the water while continuing to breathe through snorkel for 1 minute to receive a go. 

b. Module B: Applied Physics and Decompression Procedures
(1) Applied Physics and Decompression Procedures Examination
200

This is a closed book performance examination containing multiple choice, short answer and form-completion questions that cover all material presented in Annex B.  The examination is sectionalized to evaluate each TLO individually. 

This exam covers POI Files DVPQ-B01, DVPQ-B02, DVPQ-B03, DVPQ-B04, and DVPQ-B05.

You will have 2 hours to complete all sections of the examination.

You must obtain 70% on the section covering DVPQ-B01; complete air diving charts with no major errors for sections DVPQ-B02, DVPQ-B03, and DVPQ-B05; and complete repetitive dive worksheets with 100% accuracy to receive a go on this examination.

The Air Charting Examination Scenario Guidelines are enclosed and explain the procedures used in defining major errors.

A 30-minute test review and critique of this module will follow this examination.

c.  Module C: Medical Aspects of Diving
(1) Medical Aspects of Diving Examination
200

This is a closed book performance examination containing matching, multiple choice, and short answer questions that cover all material presented in Annex C.  The examination is sectionalized to evaluate each TLO individually. 

This exam covers POI Files DVPQ-C01, DVPQ-C02, DVPQ-C03, DVPQ-C04, and DVPQ-C05.

You will have 1.5 hours to complete all sections of the examination.

You must obtain at least 70% accuracy on each section of this examination to receive a go.

A 30-minute test review and critique of this module will follow this examination.

d. Module F: Basic Demolitions
(1) Neutralize Boobytraps

50

This is an open book performance examination. 

This exam covers POI File B01CET01.

You will have 0.5 hours to complete the examination.

You must obtain at least 70% accuracy on this examination to receive a go.

(2) Tie Knots




50

This is a hands-on performance examination.

This exam covers POI File B04CET03.

You must tie each knot within 2 minutes correctly to receive a go. 

(3) Construct a Non-electrical Initiating Assembly
100

This is a hands-on performance examination.

This exam covers POI File B05CET04.

You must assemble the components correctly and in proper sequence to receive a go. 

(4) Construct a Dual Firing System
100

This is a hands-on performance examination.

This exam covers POI File B08CET07.

You must assemble the components correctly to receive a go. 

(5) Prime Explosives with MDI
100

This is a hands-on performance examination.

This exam covers POI File B06CET05.

You must assemble the components correctly to receive a go. 

(6) Construct a Detonating Cord Firing System
100

This is a hands-on performance examination.

This exam covers POI File B07CET06.

You must assemble the components correctly to receive a go. 

(7) M142 Multipurpose Firing Device
100

This is a hands-on performance examination.

This exam covers POI File B02CET02.

You must install and remove the device in one of the four modes correctly within ten minutes to receive a go. 

e. Module G: Basic Mobility and Survivability
(1) Locate Mines by Visual Means
50

This is an open book performance examination. 

This exam covers POI File D02CET10.

You will have 0.3 hours to complete the examination.

You must obtain at least 80% accuracy on this examination to receive a go.

(2) M19 Antitank Mine


100

This is a hands-on performance examination.

This exam covers POI File D05CET11.

You must install and remove the mine in proper sequence without activating the mine to receive a go. 

(3) M21 Antitank Mine


100

This is a hands-on performance examination.

This exam covers POI File D06CET12.

You must install and remove the mine in proper sequence without activating the mine to receive a go. 

(4) M15 Antitank Mine


100

This is a hands-on performance examination.

This exam covers POI File D07CET13.

You must install and remove the mine in proper sequence without activating the mine to receive a go. 

(5) M5 Pressure Release Firing Device
100

This is a hands-on performance examination.

This exam covers POI File D08CET14.

You must install and remove the M15 mine with M5 device in proper sequence without activating the mine or firing device to receive a go. 

(6) AN/PSS-12 Mine Detector
100

This is a hands-on performance examination.

This exam covers POI File D011CET17.

You must prepare the mine detector in proper sequence, locate mine in a specified area without stepping on or activating mine, correctly probe for mines with a non-metallic probe, and mark located mines with a mine bonnet to receive a go. 

(7) Install Wire Obstacle Material
50

This is a hands-on performance examination.

This exam covers POI File D012CET18.

You must install a U-shaped picket so that it will support fencing material, make correct post and apron barbed wire ties, and properly lay-out and install concertina wire to receive a go. 



TOTAL POINTS
2,200
2. COUNSELING: Students will participate in counseling sessions conducted by Instructors throughout the course to review academic progress and discuss personal development.  Students will be formally counseled whenever their academic standing falls to borderline failing status.  When a student is formally counseled, a counseling form will be completed.  Student must attend a mandatory study hall if he/she fails a test or is in danger of failing.

3. MINIMUM ACHIEVEMENTS:

a. The student will complete all graded requirements and attend 100% of the course.

b. The student must complete each test to the established standard to graduate.  Failure to pass any test will constitute failure of the course.

c. One retest will be given.  Commandants may grant exceptions based on regulatory guidance.

d. The student must meet height and weight requirements as established IAW AR 600-9.

4. OTHER EVALUATIONS: (none)

5. CHALLENGING TRAINING: Due to the progressive nature of the instruction in this phase 1 course and the unlikely ability for a student to perform to standard without instruction, students will not be permitted to take any tests prior to receiving the training.  

1. The grading of a Diving Chart – Air used to chart no decompression, and standard air decompression dives will be done utilizing the scoring guide chart on the next page.  Blocks with a deduction value of 31 points are MAJOR ERRORS.  Incorrect information in these blocks constitutes a failure (NO-GO) on the chart.

2. Repetitive Dive Worksheet must be completed with 100% accuracy. Any incorrect information on the repetitive Dive Worksheet will constitute a failure and receive a NO-GO for the worksheet.




	Lesson Title
	DIVER LINE-PULL COMMUNICATION

	


	

	Terminal Learning Objective
	Action:
	Communicate using line-pull signals.

	
	Condition:
	In a field, blind folded, with a tending line, given line-pull signals from an instructor.

	
	Standard:
	Communicate with line-pull signals, move and respond as dictated by signals received with 80% accuracy and IAW FM 20-11.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to lesson : Read section 8.7.2 in FM 20-11, Military Diving, titled Line-pull Signals prior to the start of the lesson.

2. Night of Lesson: Study information sheet DVPQ-A01-1 contained in Appendix A.

	

	

	Practical Exercises
	Refer to Appendix C for PE sheet DVPQ-A01-1.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-A01
	Student Handout

	Required
	
	

	For Training
	
	

	

	

	Notetaking Guide
	

	
	


	1.
 
	Learning Step/Activity 1: Identify the purpose of line pull signals

	
	

	
	a. Line pull signals are used for communication.

(1) between ____________

(2) between the diver and tender



	2.
 
	Learning Step/Activity 2: Identify the techniques used to send line pull signals

	
	a. Tending line or lifeline

(1) Signals given sharply and hard enough to be distinctly felt

(2) Signals not given hard enough to pull the tender in the water or pull the diver from his work.



	
	b. Tender ________________________________________________

c. Arm squeeze or tap method

d. Hand signals (be familiar with only, they’re on pg. 5-31 in FM 20-11)

e. With the exception of ______________, all line pull signals are answered as given.



	3.
 
	Learning Step/Activity 3: Identify the conditions under which line pull signals are used.

	
	

	
	a. During normal operations

b. Loss ____________________________________________

c. When using SCUBA

(1) With a tending line to the surface

(2) From diver to diver 

	
	

	4.
	Learning Step/Activity 4: Define line pull signals from tender to diver

	
	

	
	a. When a tender gives a signal, at the supervisor’s direction, the diver must answer the signal. The tender then informs the supervisor of signal received.

b. 1 Pull - “Are you all right?” When diver is descending, one pull means “_________”

	
	

	
	c. 2 Pulls - “Going down” During ascent, 2 pulls mean” you have come up too far, go back down until we stop you”

d. 3 Pulls - “Stand by to come up”

e. 4 Pulls - “______________”

	
	

	
	f. 2-1 Pulls - “I understand” or “Talk to me”

(1) A distinct pause is placed between each set of pulls when used in combination.

g. 3-2 Pulls - “Ventilate”

h. 4-3 Pulls - “________________”

	
	

	5.
 
	Learning Step/Activity 5: Define line pull signals from diver to tender

	
	

	
	a. When a diver gives a signal the tender must inform the supervisor of the signal received. The supervisor will then direct the tender to return the signal.

b. 1 Pull - “I am all right” When descending one pull means “Stop” or “I am on the bottom”

	
	

	
	c. 2 Pulls - “Lower” or “Give me slack”

d. 3 Pulls - “Take up my slack”

e. 4 Pulls - “_________________________”

	
	f. 2-1 Pulls - “I understand” or “Talk to me”

g. 3-2 Pulls - “More air”

h. 4-3 Pulls - “Less air”

	
	

	6.
	Learning Step/Activity 6: Define special line pull signals from the diver 

	
	

	
	a. 1-2-3 Pulls - “Send me a __________________”

b. 5 Pulls - “Send me a _________”

c. c. 2-1-2 Pulls - “Send me a ________________”

	
	

	7.
 
	Learning Step/Activity 7: Define searching signals (without a circling line)

	
	

	
	a. 7 Pulls - “Go on (or off) searching signals”

b. 1 Pull - “Stop and search where you are”

c. 2 Pulls - “Move directly away from the tender if given slack, move toward the tender if strain is taken on the lifeline”

	
	

	
	d. 3 Pulls - “Face your umbilical, take a strain, move right”

e. e. 4 Pulls - “Face your umbilical, take a strain, move left”

	
	

	8.
	Learning Step/Activity 8: Define searching signals (with a circling line)

	
	

	
	a. 7 Pulls - “Go on (or off) _____________________”

b. 1 Pull - “ “Stop and search where you are”

c. 2 Pulls - “Move away from the weight

	
	

	
	d. 3 Pulls - “Face the weight and go right”

e. 4 Pulls - “Face the weight and go left”

	
	

	9.
	Learning Step/Activity 9: Define emergency signals from the diver

	
	

	
	a. 2-2-2 Pulls - “I am fouled and need the assistance of another diver”

b. 3-3-3 Pulls - “________________________________”

c. 4-4-4 Pulls - “Haul me up ______________________”

	
	d. 


	Lesson Title
	Army Physical Fitness Test

	


	

	Terminal Learning Objective
	Action:
	Perform Army Physical Fitness Test.

	
	Condition:
	In a physical fitness training area, with a 2-mile measured running track or trail, wearing Army physical fitness uniform.

	
	Standard:
	Perform Army Physical Fitness Test IAW FM 21-20, scoring at least the minimum standards outlined in AR 611-75 on DA Form 5030-R.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	AR 611-75
	Management of Army Divers
	2 Dec 94
	2-2.
	

	FM 21-20
	Physical Fitness Training
	30 Sep 92
	
	

	

	

	Student Study Assignments
	None

	

	

	Practical Exercises
	None

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	
	Army Physical Fitness Uniform

	Materials
	
	Reflective Vest

	Required
	
	

	For Training
	
	

	

	

	Notetaking Guide
	1. If run is conducted on a trail or road, ensure to run against traffic and wear appropriate reflective equipment.

2. Inform students to hydrate adequately prior to the start of the Physical Fitness test
3. Common error made by students is they expend all their energy by attempting to perform more repetitions then required early in examination and fail a later event. Be sure to pace yourself.


	Lesson Title
	Diver Physical Fitness Test

	


	

	Terminal Learning Objective
	Action:
	Perform Diver’s Physical Fitness Test.

	
	Condition:
	In a physical fitness training area, with a swimming pool at least 20 yards long, 1 ½-mile measured running track or trail, pull-up bar, wearing Army physical fitness uniform.

	
	Standard:
	Perform Diver’s Physical Fitness Test and at least meet the minimum standards outlined in AR 611-75 on DA Form 5030-R

	


	

	References
	number
	title
	date
	par.
	additional 

information

	AR 611-75
	Management of Army Divers
	2 Dec 94
	2-2.
	

	

	

	Student Study Assignments
	None

	

	

	Practical Exercises
	None

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	
	Army Physical Fitness Uniform

	Materials
	
	Reflective Vest

	Required
	
	Swimming Suit

	For Training
	
	Towel

	

	

	Notetaking Guide
	1. If run is conducted on a trail or road, ensure to run against traffic and wear appropriate reflective equipment.

2. Hydrate adequately the night prior and prior to the start of the Physical Fitness test.
3. You will change from swimming suit to Army Physical Fitness Uniform during the ten-minute rest period between 500-yard swim and push-up steps.
4. Common error made by students is they expend all their energy by attempting to perform more repetitions then required early in examination and fail a later event. Be sure to pace yourself.

	Lesson Title
	Surface Swimming

	


	

	Terminal Learning Objective
	Action:
	Swim on the surface wearing individual swimmer support set equipment.

	
	Condition:
	In a swimming pool at least 20 yards long or open water, wearing swimming suit, Scuba mask, life preserver, and fins.

	
	Standard:
	Swim 1000 yards on the surface wearing individual swimmer support set equipment, on their back, using only legs as propulsion in 26 minutes or less.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	None

	

	

	Practical Exercises
	Refer to Appendix C for PE sheet DVPQ-A04-1.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	1. Diver’s Mask
	2. Life Preserver

	Materials
	3. Fins
	4. 2 Inert/Dummy CO2 cartridges

	Required
	5. Diver’s boots
	6. Net laundry bag to carry equipment

	For Training
	7. Swimming Suit
	8. Towel

	

	

	Notetaking Guide
	1. Protect your head by placing your hand outstretched above it in the water when approaching the ends of the pool prior to turning. Turn lines, if hung overhead across pool, are to notify you of the approaching wall.

2. Students will use legs only for propulsion, no use of hands is allowed for propulsion.

3. In the swimming pool, the other student not swimming will count laps. Laps will be counted out loudly for instructor to monitor.

4. Students may push off the wall on turns.


	Lesson Title
	Drown Proofing

	


	

	Terminal Learning Objective
	Action:
	Perform drown proofing.

	
	Condition:
	In a swimming pool in at least 8 feet of water, wearing swimming suit, given a line, and life preserver.

	
	Standard:
	Perform the following drown proofing techniques while remaining on the water’s surface and by not touching the pool sides for their stated duration:

· basic survival stroke for 5 minutes

· survival stroke with out using hands and arms to assist for 5 minutes

· survival stroke with ankles tied together for 5 minutes

· inflate life preserver orally and swim two laps in pool using back stroke

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 55-501
	Marine Crewman’s Handbook
	15 Mar 83
	
	Pg. 10-5

	

	

	Student Study Assignments
	1. Prior to lesson: Study Information sheet DVPQ-A05-1 contained in Appendix A. Review Practice exercise sheet DVPQ-A05-1 contained in Appendix C.

	

	

	Practical Exercises
	Refer to Appendix C for PE sheet DVPQ-A05-1.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	9. Swimming Suit
	10. 2 Inert/Dummy CO2 cartridges

	Materials
	11. Towel
	12. Net laundry bag to carry equipment

	Required
	13. Life Preserver
	

	For Training
	
	

	

	

	Notetaking Guide
	5. While drown proofing you must maintain positive buoyancy, pushing off the bottom is not allowed.
6. Do not hyperventilate, it may lead to shallow water blackout.
7. Ensure you know how to perform the Valsalva maneuver (clear your ears) by pinching nose or exhaling forcefully through nose.

	Lesson Title
	Snorkeling Techniques

	


	

	Terminal Learning Objective
	Action:
	Perform shallow water snorkeling dives.

	
	Condition:
	In a swimming pool in at least 8 feet of water, given an 8-pound weight belt, diver’s mask, snorkel, and wearing swimming suit, life preserver, and fins.

	
	Standard:
	In sequence, perform the following shallow water snorkeling dive techniques:

· Retrieve a Scuba mask and snorkel from the bottom of the pool, don and clear both prior to surfacing. The diver will not lift face out of the water and the diver will continue to breathe through snorkel while preparing to perform the next step.

· Diver will retrieve an 8-pound weight belt from the bottom of the pool and clear snorkel on the water’s surface. This will be done without lifting face out of the water while continuing to breathe through snorkel for 1 minute.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	None

	

	

	Practical Exercises
	Refer to Appendix C for PE sheet DVPQ-A06-1.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	14. Diver’s Mask
	15. Life Preserver

	Materials
	16. Fins
	17. 2 Inert/Dummy CO2 cartridges

	Required
	18. Diver’s boots
	19. Net laundry bag to carry equipment

	For Training
	20. Swimming Suit
	21. Towel

	
	22. Snorkel
	

	

	

	Notetaking Guide
	1. Do not hyperventilate, it may lead to shallow water blackout.

2. Ensure you know how to perform Valsalva maneuver.


	Lesson Title
	Diving Physics Application

	


	

	Terminal Learning Objective
	Action:
	Define and apply the physical laws of nature that effect diving operations.

	
	Condition:
	In a classroom, given FM 20-11, non-programmable hand calculator, and dive scenario.

	
	Standard:
	Know how the physical laws of nature effect diving operations IAW FM 20-11 and dive scenario guideline with 70% accuracy.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to lesson: Read sections 2-9., 2-10.1 thru 2-10.4, 2-10.7, 2-10.8, 2-11, 2-12.1, 2-12.3 and 2-12.6 in FM 20-11, Military Diving, titled Underwater Physics.

2. Night of lesson: Assignment sheet DVPQ-B01, contained in Appendix B, will be completed following the instruction and prior to the practical exercise.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-B01
	Student Handout

	Required
	
	Hand-held Non-programmable Calculator

	For Training
	
	

	

	

	Notetaking Guide
	

	
	


	A.
	ENABLING LEARNING OBJECTIVE A

	
	

	Action:
	Define pressure and how it is measured in reference to diving.

	Conditions:
	In a classroom, given a formula sheet, non-programmable hand calculator, and dive scenario.

	Standard:
	Define pressure and how it is measured by computing the following IAW FM 20-11 and within degree of accuracy as stated below:

· Convert depth, measured in feet of seawater (FSW), to atmospheres (ATM) and atmospheres absolute (ATA) accurate to the hundredth position.

· Convert depth in FSW, to pounds per square inch gauge (PSIG) rounded up to next whole number.

· Convert PSIG to ATA accurate to the hundredth position.

	
	

	1.
 
	Learning Step/Activity 1: Define pressure

	
	

	
	a. On the surface we are exposed to the pressure exerted by the atmosphere. This is called ____________________________.

b. Under the sea, pressure is a result of two factors. First is the weight of the water surrounding the diver, and the second is the weight of the atmosphere over the water. Together we call this __________________________.

	
	

	
	c. Any diver at depth must be in complete balance with the forces at that depth.

d. To understand the effects of pressure on the body, it is necessary to be aware of the physical forces involved.

(1) Pressure is defined as “force acting upon a particular area of matter”, normally expressed in pounds per square inch (PSI).

	
	

	
	(2) A container that is one foot cubed filled with seawater will weigh 64 lbs. The length and width on the bottom of this cube is 12 inches so it has an area of 144 square inches.

	
	

	
	(3) To find the pressure exerted on the bottom, we simply divide the force by the units of area and find that, 64 lbs. divided by 144 square inches gives us a pressure of .445 lbs. per square inch.

	
	

	
	(4) Now we know that for each foot of seawater (FSW) over us we have .445 PSI pressing on our bodies.

	
	

	2.
 
	Learning Step/Activity 2: Identify pressure units of measure used in diving

	
	

	
	a. Atmospheric Pressure - ATM

(1) Standard atmosphere, usually expressed as ______ PSI or ______ ATM. 

(2) For each 33 FSW we travel down in the water column we are exposed to the equivalent of one atmosphere of pressure, 1 ATM (33 FSW x .445 = 14.7 PSI). Therefore at 99 FSW we are exposed to a pressure of 3 ATM. (99 ÷ 33 = 3 ATM)

(3) When calculating ATMs, the atmospheric pressure at sea level is ignored. ATM measures only the pressure exerted by the water.

b. Barometric Pressure – 

(1) Essentially the same as ATM, but varies with weather and is expressed in terms of the height of a column of mercury, normally 760 mm of mercury.

(2) Not generally used in diving applications.



	
	c. Gauge pressure - PSIG (also written as PSI)

(1) Gauge pressure indicates the difference between atmospheric pressure and the pressure being measured.  It does not include the pressure of the atmosphere and is therefore zero at sea level.

(2) There are two types of gauges commonly used to read gauge pressure

(a) Calibrated to read in PSI, measures pressure in flasks, cylinders, etc.

(b) Calibrated to read in FSW, measures depth of a diver or “depth” inside a recompression chamber

	
	

	
	a. Absolute Pressure  – PSIA, ATA

(1) Absolute pressure is gauge pressure plus the pressure of the atmosphere

(2) 200 PSIG + 14.7 PSI = 214.7 PSIA

(3) (66 FSW + 33 FSW) ( 33 FSW = 3 ATA



	
	

	3.
 
	Learning Step/Activity 3: Calculate and convert depths and pressures used in diving

	
	

	
	a. The following formulas are used for diving related conversions:

FSW to PSIG






FSW x .445 = PSIG





FSW to ATM






FSW ( 33 = ATM






FSW to ATA

(FSW + 33) ( 33 = ATA


PSIG to ATA

(PSIG + 14.7) ( 14.7 = ATA



	
	

	
	a. Rounding Rules:

(1) Depth in feet of seawater (FSW) and pressure in pounds per square in gauge (PSIG) are rounded up to the next whole number.

(2) Atmospheres, (ATM), and atmospheres absolute, (ATA), are carried to the hundredths place and the remaining places dropped.

	

	B.
	ENABLING LEARNING OBJECTIVE B

	1.
 
	Learning Step/Activity 1: Identify atmospheric component gases

	
	

	
	a. Composition of atmospheric air

(1) ____________ N2 - 78.084%

(2) Oxygen O2 - 20.946%

(3) Carbon Dioxide CO2 - 0.033% 

(4) Argon - 0.0934%

	
	

	
	(5) Trace Elements

(a) __________

(b) Helium

(c) Krypton

(d) Xenon 

(e) Hydrogen

(f) Nitrous Oxide



	
	(6) Water vapor - humidity

	
	

	
	b. Composition of air for most purposes and diving computations

(1) Nitrogen - ______%

(2) Oxygen - _______%



	
	

	2.
 
	Learning Step/Activity 2: Characteristics of Gases Involved In Diving

	
	

	
	a. Oxygen - 02
(1) _________, ____________, _____________

(2) Very active, readily combines with other elements

(3) Supports combustion but will not burn, matter can not burn unless oxygen is present

(4) Only gas that can sustain life

(5) Prolonged exposure to 100% oxygen can be harmful to the body



	
	b. Nitrogen - N2

(1) Colorless, odorless, tasteless

(2) Does not readily combine with other elements

(3) _____________________can occur at deeper depths



	
	c. Helium - He

(1) Colorless, odorless, tasteless

(2) Totally inert, does not even combine with itself

(3) Used to eliminate nitrogen narcosis in deep diving

(4) Disadvantages

(a) Voice distortion - Donald Duck effect

(b) _________________________- rapid body heat loss



	
	d. Hydrogen – H2

(1) Colorless, odorless, and tasteless

(2) Highly active element - seldom found not paired with another element or itself.

(3) Pure H2 is violently explosive which has limited its use in diving to experimentation.



	
	e. Neon – Ne

(1) Colorless, odorless, and tasteless

(2) Is inert and found in minute quantities

(3) Does not distort speech or effect body temperature. It has been used in some experimentation to replace N2 in diving.



	
	f. Carbon Dioxide - C02
(1) Colorless, odorless, and tasteless in low concentrations. Has an _______ and odor in higher concentrations.

(2) Natural by-product of respiration in animals and humans

(3) Can be extremely toxic in high concentrations

(4) Two main concerns with CO2 in diving

(a) The quantity in the diver’s breathing media

(b) Removal of exhaust after breathing



	
	g. Carbon monoxide - CO

(1) Colorless, odorless, tasteless

(2) Does not naturally occur in any quantity in air and is hard to detect



	
	(3) Most commonly found in the exhaust of internal combustion engines

(4)  __________________________

(5) Highly active, interferes with the blood’s ability to carry oxygen to the tissues

	
	

	
	h. Water vapor - H2O

(1) Air contains water vapor, which is considered to be a gas, and is responsible for humidity in the diver’s air. 

(2) Water vapor moistens body tissues – throat and sinuses, keeps the diver comfortable

(3) Too much water vapor can

(a) _______________________

(b) Freeze and block passages in hoses and equipment

(c) Corrode his equipment

	

	3.
 
	Learning Step/Activity 3: Identify gas laws involved in diving and describe their relevance

	
	

	
	a. Boyles Law: At a constant temperature, the absolute pressure and volume of the gas are inversely proportional.

(1) Squeeze: Pressure ____________- volume decrease

	
	

	
	(2) Embolism: Pressure decrease - volume _________________

	
	

	
	b. Charles’ / Gay Lussac’s Law: states that at a constant pressure, the volume of the gas is directly proportional to the change in the absolute temperature and at a constant volume, the absolute pressure will change in proportion to the absolute temperature.

	
	

	
	(1) Pressure is constant (i.e. freely expanding container)  temperature doubled = volume doubled



	
	(2) Volume is constant (i.e. rigid container, SCUBA jugs) pressure increases = temperature increases



	
	

	
	c. General Gas Law: With any gas, the factors of temperature, volume, and pressure are so interrelated that a change in any one of these must be balanced by a corresponding change in one or both of the others. It is a combination of Boyles, Charles and Gay-Lussac Laws.

	
	

	
	

	
	d. Daltons Law: The total pressure exerted by a mixture of gases is equal to the sum of the pressures of each of the different gases making up the mixture, with each gas acting as if it alone were present and occupied the total volume.

	
	

	
	(1) In other words - The whole is equal to the sum of the parts and each part is not affected by any of the other parts.



	
	

	
	(2) On the surface we are at 1 ATA and the partial pressures (pp) of the gases are .79 ATA N2 and .21 ATA O2.

	
	

	
	(3) At 33 FSW we are now at 2 ATA, the percentages haven’t changed but the partial pressures have.

	
	

	
	(4) At 66 FSW we are now at 3 ATA, again the partial pressures have increased and combine to equal the total pressure.

	
	

	
	e. Henry’s Law: The amount of any given gas that will dissolve in a liquid at a given temperature is directly proportional to the partial pressure of that gas.

	
	

	
	(1) Gas dissolves in the blood because of the difference in the partial pressure between the inhaled air and exhaled air. These gases are carried to, and absorbed by the tissues.

	
	

	
	(2) On the surface the partial pressure of nitrogen in the tissues is in equilibrium with the air.

	
	

	
	(3) Upon descent, the partial pressure of nitrogen increases in the breathing media, and it will begin to be absorbed by the tissues.

	
	

	
	(4) After an extended time at depth the tissues will absorb enough nitrogen to be in equilibrium with the breathing media again. 

	
	

	
	(5) As soon as the diver begins ascending, the pressure is reduced and can no longer keep all the nitrogen in solution in the tissues. If the ascent is controlled, by using an appropriate decompression table, the gas is carried from the tissues, by the blood, to the lungs where it is released through normal respiration.


	
	

	
	(6) If the diver ignores his decompression obligation and surfaces, the gas in solution in the tissues will not have time to be released through normal respiration. It will come out of solution in the tissues, forming bubbles. This is decompression sickness.

	
	

	
	(7) Factors affecting absorption

(a) __________________________

(b) Time at depth

(c) Condition of the body to __________________

	
	

	
	f. Archimedes Principle: Any object wholly or partly immersed in a fluid is buoyed up by a force equal to the weight of the fluid displaced by the object.



	
	(1) _____________ buoyancy: An object displaces an amount of fluid that weighs more than the object weighs. It will float, some portion of the object will be above the fluid level.

	
	

	
	(2) _____________ buoyancy: An object displaces an amount of fluid that weighs less than the object weighs. It will sink.

	
	

	
	(3) _____________ buoyancy: An object displaces an amount of fluid that weighs the same as the object weighs. It will stay in one place beneath the surface in the fluid if not moved by other forces. 


	Lesson Title
	No-Decompression Dive Charting

	


	

	Terminal Learning Objective
	Action:
	Complete chart for no-decompression dive.

	
	Condition:
	In a classroom, given a non-programmable hand calculator, FM 20-11 and dive scenario.

	
	Standard:
	Complete chart for no-decompression dive with no major errors IAW FM 20-11 and scenario guidelines.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to lesson: Read chapter 9 paragraphs 9-1 thru 9-5, 9-6.1, and 9-7 in FM 20-11, Military Diving, titled Air Decompression.

2. Night of lesson: Assignment sheet DVPQ-B02, contained in Appendix B, will be completed following the instruction and prior to the practical exercise.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-B01
	Student Handout

	Required
	
	Hand-held Non-programmable Calculator

	For Training
	
	

	

	

	Notetaking Guide
	


	1.
 
	Learning Step/Activity 1: Identify the reasons for using decompression tables

	
	

	
	a. To prevent the development of decompression sickness, (DCS), special decompression tables have been established. These tables take into account the amount of nitrogen absorbed by the body tissues at depth for given periods of time.(Henry’s Law)

	
	

	
	b. A decompression table is a structured set of decompression schedules, or limits, usually organized in order of increasing ______________ and depths.

	
	

	
	c. A decompression schedule is a specific decompression procedure for a given combination of depth and bottom time as listed in a decompression table. It is normally indicated as feet/minutes.

	
	

	
	d. The diver must ascend to the surface in accordance with the decompression table/schedule to allow for the removal of the absorbed nitrogen through the normal gas exchange in the lungs.

e. Decompression sickness can result from failure to follow the decompression table/schedule.

	
	

	
	f. Factors affecting table selection

(1) Depth and duration of the dive

(2) ______________

(3) Availability of an oxygen breathing system within the recompression chamber


	
	(4) Environmental conditions

(a) ______________

(b) Water temperature

(c) Type of work performed

	
	

	2.
 
	Learning Step/Activity 2: Identify the uses of the different decompression tables

	
	

	
	a. Unlimited/ No Decompression Limits and Repetitive Group Designation Table

(1) Identifies that dives 20 FSW and shallower have unlimited bottom time

(2) Summarizes depth and bottom time combinations in which no decompression is required

(3) Provides a repetitive group designation for each unlimited/ no-decompression dive

(4) SCUBA dives are almost always conducted using the “No Decompression Table”

	
	

	
	b. US Navy Standard Air Decompression Table

(1) Combines standard air decompression schedules and exceptional exposure air schedules

(2) You can plan to use this table if you are diving a surface supplied rig

(a) Need surface supplied? - Plan longer bottom times

(b) Need longer bottom times or deeper depths? - Plan to use surface supplied

	
	

	
	c. Residual Nitrogen Timetable for Repetitive Air Dives

(1) Provides residual nitrogen times in minutes based on previous dive’s repetitive group designation, surface interval and depth of planned repetitive dive

	
	


	
	d. Surface Decompression Table Using Oxygen 

(1) Used when an on-site recompression chamber has oxygen breathing capabilities

(2) Benefits the diver by removing him from the water faster, significantly reducing in-water decompression time and the effects of chilling

(3) Divers are under constant observation in the event of decompression sickness

	
	

	
	e. Surface Decompression Table Using Air

(1) Used when recompression chamber facilities are available which do not have oxygen breathing capabilities

(2) Same benefits as when using oxygen however decompression times in the chamber are longer since the diver is still breathing nitrogen



	
	

	3.
 
	Learning Step/Activity 3: Define terms used in charting no-decompression dives.

	
	

	
	a. Depth - Used to indicate the depth of a dive, expressed in feet of seawater (FSW)

b. ______________ - The deepest depth attained during a dive

c. Pneumofathometer - A device used by topside support personnel to monitor the depth of a surface supplied diver

	
	

	
	d. Pneumofathometer Correction Factor - A depth correction that accounts for the resistance inside the pneumofathometer hose

	
	

	
	Pneumofathometer Depth
	Correction Factor

	
	0-100
	FSW
	+1
	FSW

	
	101-200 
	FSW
	+2
	FSW

	
	201-300
	FSW
	+__
	FSW

	
	301-400
	FSW
	+__
	FSW

	
	e. Maximum Depth - The deepest depth plus the pneumofathometer correction factor, used in surface supplied diving. In SCUBA diving the deepest depth and the max depth are the same.

f. Stage Depth - The depth taken when the divers are on the stage and ready to leave the bottom. It is used to compute ascent time to the first decompression stop or to the surface if no stops are required.

g. Left Surface Time (LS) - The time of day that the divers leave the surface, in military 24 hour format

h. Descent Time - The total elapsed time from when the divers leave the surface to the time (rounded up to the next whole minute) when they reach the bottom.

i. Reached Bottom Time (RB) - The time of day when the divers reach the bottom, derived by adding the descent time to the left surface time

j. _______________- The total elapsed time from when the divers leave the surface to the time (rounded up to the next whole minute) they begin their ascent from the bottom or from the deepest depth attained

k. Left Bottom Time - The time of day that the divers leave the bottom, derived by adding the bottom time to the left surface time

l. Time to First Stop - The time it should take the divers to travel from the bottom to their first decompression stop, or to the surface if no stops are required, measured in minutes and seconds

m. Total Decompression Time (TDT) - The total elapsed time from when the divers leave the bottom to when they reach the surface, measured in hours, minutes, and seconds

n. Reached Surface Time (RS) - The time of day that the divers reach the surface, written in the 24 hour format using hours, minutes and seconds, derived by adding the total decompression time to the left bottom time

o. Total Time of Dive (TTD) - The total elapsed time from when the divers leave the surface to the time the divers reach the surface, measured in hours, minutes, and seconds, derived by adding the bottom time and the total decompression time

p. Repetitive Group Designator - A letter which is used to relate directly to the amount of nitrogen in a diver’s body for a 12 hour period following a dive

	
	


	4.
 
	Learning Step/Activity 4: Determine a decompression table and schedule using the Unlimited/ No Decompression Limits and Repetitive Group Designator Table



	
	a. Parts of the table

(1) Depth column - Depths are given every 5 or 10 feet, do not use meters

(2) No decompression limits column - gives the maximum bottom time that a diver can have for that depth and still use the No “D” table

(3) Bottom times - a series of increasing bottom times given in rows for each depth

(4) Repetitive group designators - a letter located at the top of each column of bottom times

b. Procedures for finding a table and schedule

(1) Go down the depth column to find the first depth, in FSW, that is as deep or deeper than the maximum depth of the dive

(2) Go right from that depth and find the first bottom time that is as long or longer than the bottom time of the dive

(3) Find the repetitive group designator by moving up from the selected bottom time to the letter at the top of the column

	
	

	
	Learning Step/Activity 5: Identify procedures for charting a no -decompression dive

	
	

	
	a. Filled out for every dive

(1) Used to plot decompression schedule

(2) Written record of the dive

	
	

	
	a. Three sections

(1) Information heading

(a) Date - day, month, year

(b) Rank and last name of diver

(c) Diving apparatus - SCUBA, MK20 (AGA), SL17B

(d) Type dress - wetsuit, drysuit, Swimsuit

(e) Emergency Gas Supply (EGS) - PSI of come home bottle if diving surface supplied of bottle pressure if diving SCUBA

(f) Tenders - numbers 1&2, enter last name

(2) Dive record

(a) Place travel rates on travel arrows

(1) Descent rate is 75 FPM

(2) Ascent rate is 30 FPM

(b) Place circle on top of chart

(c) Fill in the left surface time, this time is taken from the chartman’s watch on the supervisor’s cue

(d) Descent time is placed in two places, it is put in the descent time block and it is flagged on the descent arrow, all travel times are flagged on the arrows

(e) Reached bottom time is also put in two places, the reached bottom block and the R block at the bottom of the chart, both times are then crossed out with a single line

(f) Fill in the depth block as follows:

(1) Put in the deepest depth, (i.e. 74)

(2) Add the pneumofathometer correction factor, (i.e. 74 + 1)

(3) Equals the Max Depth, (i.e. 74 + 1 = 75), and then circle the max depth

(g) Stage Depth - Cross out the “130” at the bottom of the chart and write in the stage depth

(h) Put the bottom time in the block marked “Total Bottom Time” and circle it

(i) Fill in the “table and schedule used” block

(j) Fill in the time to first stop

(k) The left bottom time goes in the “left bottom”  block and in the “L” block at the bottom of the chart

(l) Place the actual ascent time on the ascent arrow

(m) Fill in the “total decompression time” block

(n) Fill in the “reached surface” block, this time is then rounded up to the next whole minute and placed in the circle at the top of the page

(o) Fill in the “total time of dive” block

(p) Fill in the “repetitive group” block

(3) Summary

(a) Purpose of dive - Why did the dive take place?

(b) Remarks - normally used to indicate if the diver can conduct a repetitive dive

(c) Diver’s condition - Indicates any difference in the diver’s condition upon surfacing

(d) Diving Supervisor - Dive supervisor’s rank, last name, and signature


	Lesson Title
	Standard Air Decompression Dive Charting

	


	

	Terminal Learning Objective
	Action:
	Complete chart for standard air decompression dive.

	
	Condition:
	In a classroom, given a non-programmable hand calculator, FM 20-11 and dive scenario.

	
	Standard:
	Complete chart for standard air decompression dive with no major errors IAW FM 20-11 and scenario guidelines.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to lesson: Read chapter 9 paragraph 9.8 in FM 20-11, Military Diving, titled Air Decompression Tables.

2. Night of lesson: Assignment sheet DVPQ-B03, contained in Appendix B, will be completed following the instruction and prior to the practical exercise.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-B01
	Student Handout

	Required
	
	Hand-held Non-programmable Calculator

	For Training
	
	

	

	

	Notetaking Guide
	

	1.
 
	Learning Step/Activity 1: Define terms used in charting decompression dives

	
	

	
	a. Decompression Stop - A specified depth at which a diver must remain for a specified length of time, (stop time), to eliminate inert gases from the body. The diver’s mouth should be located as close as possible to the stop depth

b. Decompression Stop Time - The amount of time (in minutes) that the diver must remain at a given stop depth. This time begins when the diver reaches that depth, travel time is not included.

	
	

	2.
 
	Learning Step/Activity 2: Determine a decompression table and schedule using the US Navy Standard Air Decompression Table

	
	

	
	f. Parts of the table

	
	

	
	(1) Depth - in large numbers on the left side of the page, listed in FSW every 10’, do not use meters

(2) Bottom time column - listed in increasing order and expressed in minutes

(3) Time to first stop column - DO NOT USE!

(4) Decompression stops - depth of stops are listed across the top of each section in increments of 10 FSW, do not use meters

(5) Decompression stop times - listed in a column beneath each stop depth

(6) Total decompression time column - DO NOT USE!

(7) Repetitive group column - Gives the repetitive group designator for that table and schedule

(a) * Denotes a no-decompression dive

(b) ** Denotes an exceptional exposure dive

g. Procedures for finding a table and schedule 

(1) Go to the first depth that is as deep or deeper than the maximum depth of the dive

(2) Go to the first bottom time that is as long or longer than the bottom time of the dive

(3) Go right from the bottom time to find any required decompression stops and their stop times

(4) Continue to the right to find the repetitive group designator

	
	

	3.
 
	Learning Step/Activity 3: Identify procedures for charting a decompression dive using the US Navy Standard Air Decompression Table

	
	

	
	a. Information heading - filled out the same as a no- decompression dive

b. Dive record - fill in the same as a no-decompression dive until the diver is ready to leave the bottom

	
	

	NOTE:
	Fill in:

· Descent rates

· Circle on top

· Left surface time

· Descent time - both places

· Reached bottom time - both places/cross out

· Depth - deepest, pneumo corr factor, max

· Stage depth

· Bottom time

	
	

	
	(1) Fill in the “table and schedule used” block

(2) Determine the correct decompression stops and stop times and put them in the blocks marked “decompression time, water”

(3) Fill in the time to first stop 

(4) The left bottom time goes in the “left bottom” block and in the “L” block at the bottom of the chart

(5) The actual travel time to the first stop goes on the ascent arrow

(6) The time that the diver reached the stop goes in the “R” block at the corresponding depth

(7) The time that the diver left the stop goes in the “L” block at that depth

(8) Travel time between stops is flagged on the ascent arrow

(9) Repeat steps 6-8 for subsequent stops

(10) Put the travel time from the last stop to the surface an the ascent arrow

(11) Fill in the reached surface time, round it up and place it in the circle

(12) Fill in the total decompression time

(13) Fill in the total time of dive

(14) Fill in the repetitive group designator

c. Summary - filled in the same as a no-decompression dive unless the repetitive group designator was **, then put “no repet, exceptional exposure” in the remarks block


	Lesson Title
	Repetitive Dive Worksheet

	


	

	Terminal Learning Objective
	Action:
	Complete a repetitive dive worksheet

	
	Condition:
	In a classroom, given a non-programmable hand calculator, FM 20-11 and dive scenario.

	
	Standard:
	Complete a repetitive dive worksheet with 100% accuracy IAW FM 20-11 and scenario guidelines.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	3. Prior to lesson: Read chapter 9 paragraphs 9.9 in FM 20-11, Military Diving prior to the start of the lesson.

4. Night of lesson: Assignment sheet DVPQ-B04, contained in Appendix B, will be completed following the instruction and prior to the practical exercise.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-B04
	Student Handout

	Required
	
	Hand-held Non-programmable Calculator

	For Training
	
	

	

	

	Notetaking Guide
	

	1.
 
	Learning Step/Activity 1: Define terms used in charting repetitive dives

	
	

	
	a. ___________ - Any dive conducted 12 or more hours after a previous dive

b. Repetitive dive - Any dive conducted within 12 hours of a previous dive

c. Residual nitrogen - Nitrogen that is still dissolved in the diver’s tissues after he has surfaced

d. Residual nitrogen time (RNT) - The time, in minutes, which must be added to the bottom time of a repetitive dive to compensate for the nitrogen still in solution in the diver’s tissues from a previous dive

e. ______________ (SI) - The time which the divers have spent on the surface between dives, beginning as soon as the divers surface from the previous dive and ending as soon as they begin their descent on the repetitive dive

f. Single repetitive dive - A dive for which the bottom time used to select the decompression schedule is the sum of the residual nitrogen time and the actual bottom time of the dive

g. Equivalent single dive bottom time (ESDT) - The time, in minutes, used to select a schedule for a single repetitive dive



	2.
 
	Learning Step/Activity 2: Use the residual nitrogen timetable for repetitive air dives to find a residual nitrogen time for a repetitive dive

	
	

	
	a. The residual nitrogen timetable is used to calculate the amount of nitrogen still in a diver’s tissues after a dive

b. As long as a diver stays on the surface following a dive the amount of nitrogen in his tissues will continue to decrease due to the natural exchange of gases during respiration

c. Parts of the timetable

	
	

	
	(1) Repetitive group designators are arranged diagonally on the top half of the table

(2) Time intervals are located in rows to the right of the repetitive group designators, these represent surface intervals

(3) At the bottom of the columns of time intervals are new repetitive group designators

(4) Repetitive dive depths are located at the left side of the bottom half of the table, use feet not meters

(5) Residual nitrogen times are located in rows to the right of the repetitive dive depths

d. Procedures for finding a residual nitrogen time

(1) Enter the table at the left end of the row identified by the repetitive group designator of the previous dive

(2) Move right until you have a time interval that the surface interval lies within

(3) Move down from that interval to find the new repetitive group designator

(4) Go down the repetitive dive depth column until you find the first depth that is as deep or deeper than the maximum depth of the repetitive dive

(5) Move right in the row from the depth found until this row intersects with the column represented by the new repetitive group designator. The number at this intersection is the residual nitrogen time for the repetitive dive

	
	

	3.
 
	Learning Step/Activity 3: Identify the procedures for completing a repetitive dive worksheet

	
	

	
	a. Used to plan repetitive dives

b. Must be filled out for all repetitive dives

	
	

	
	c. Part 1 - Previous Dive

(1) Fill in date

(2) Fill in information from first dive

(a) Bottom time

(b) Deepest depth + pneumo corr. factor = max depth

(c) Type of table used

(d) Repetitive group of previous dive

d. Part 2 - Surface Interval

(1) Determine surface interval to next dive, in hours and minutes

(2) Bring down repetitive group designator from part 1

(3) Fill in the new repetitive group designator

e. Part 3 - Residual Nitrogen Time

(1) Plot depth of the repetitive dive

(2) Bring down new repetitive group designator from part 2

(3) Write down residual nitrogen time from the residual nitrogen timetable

f. Part 4 - Equivalent Single Dive Time

(1) RNT Exception Rule: If the repetitive dive is to the same or greater depth, and the RNT from the timetable is greater than the bottom time of the previous dive, use the bottom time of the previous dive as the RNT of the repetitive dive

(2) Fill in RNT from part 3, or the bottom time of the previous dive if the RNT exception rule applies, and write in “RNT exception rule” to the right

(3) Add the bottom time from the repetitive dive

(4) Fill in the total time as the equivalent single dive time (ESDT)

g. Part 5 - Decompression for Repetitive Dive

(1) Fill in depth of repetitive dive

(2) Fill in ESDT from part 4

(3) Select appropriate decompression table

(4) Use the table to fill in the decompression stop depths and stop times

(5) Fill in the decompression schedule used 

(6) Fill in the repetitive group designator


	Lesson Title
	Repetitive Dive Decompression Charting

	


	

	Terminal Learning Objective
	Action:
	Complete chart for a repetitive decompression dive.

	
	Condition:
	In a classroom, given a non-programmable hand calculator, FM 20-11 and dive scenario.

	
	Standard:
	Complete chart for a repetitive decompression dive with no major errors IAW FM 20-11 and scenario guidelines.

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to lesson: Read chapter 9 paragraphs 9.9 in FM 20-11, Military Diving prior to the start of the lesson.

2. Night of lesson: Assignment sheet DVPQ-B05, contained in Appendix B, will be completed following the instruction and prior to the practical exercise.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-B05
	Student Handout

	Required
	
	Hand-held Non-programmable Calculator

	

	

	Notetaking Guide
	

	1.
 
	Learning Step/Activity 1: Identify procedures for charting a repetitive dive using the “No-Decompression” or “Standard Air” tables

	
	

	
	h. Identify information from repetitive worksheet that will be placed on repetitive dive chart

	
	

	
	i. Information Heading – Filled out the same as a “no-D” or “Std Air” dive

j. Dive Record - Filled out the same as a “no-D” or “Std Air” dive except for the bottom time block. The actual bottom time of the repetitive dive is put in the block and circled, this is followed by a + sign, then the RNT time, then the = sign, followed by the ESDT. (i.e. BT + RNT = ESDT)

k. Summary - Filled out the same as a “no-D” or “Std Air” dive


NOTE: The repetitive dive worksheet is not finalized until the divers leave surface on the repetitive dive. At this time surface interval is annotated and verified to see if it changes the worksheet.
	Lesson Title
	Human Anatomy and Physiology

	


	

	Terminal Learning Objective
	Action:
	Identify major systems and components of human anatomy and their functions.

	
	Condition:
	In a classroom, given FM 20-11-1.

	
	Standard:
	Identify the following major systems and components of human anatomy and their functions with 70% accuracy IAW FM 20-11-1:

· Musculoskeletal system

· Nervous system

· Respiratory system 

· Circulatory system

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to the start of the lesson: Read in chapter 3 paragraphs 3-1, 3-2, 3-3.1, 3-3.2, 3-4, 3-4.1 and 3-4.2 in FM 20-11, Military Diving.

2. Night of lesson: Complete assignment sheet AS DVPQ-C01.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-C01
	Student Handout

	Required
	
	

	For Training
	
	

	

	

	Notetaking Guide
	

	1.
 
	Learning Step/Activity 1: Identify the components and function of the body’s major systems.

	
	

	
	a. Nervous System

	
	

	
	(1) The nervous system sends signals between the brain and the body.

(2) Includes the brain, spinal cord, and a complex network of nerves that course through the body

	
	

	
	(3) Collectively, the brain and spinal cord are known as the Central Nervous System, (CNS).

	
	

	
	

	
	b. Circulatory System

	
	

	
	(1) Consists of the heart, arteries, veins, capillaries, and blood.

(2) Its function is to bring oxygen, nutrients, and hormones to every cell of the body and to carry away carbon dioxide, waste chemicals, and heat.

	
	

	
	(3) The heart is divided into two halves and a total of four chambers, the right and left atrium and the right and left ventricle.

	
	

	
	c. Respiratory System

	
	

	
	(1) Consists of the lungs, trachea, bronchi, and the air passages leading to and from these parts.

(2) Its function is to bring oxygen into the body and expel carbon dioxide.


	Lesson Title
	Common Breathing Gas Disorders

	


	

	Terminal Learning Objective
	Action:
	Identify causes, symptoms, and treatment of common diving respiratory problems.

	
	Condition:
	In a classroom, given FM 20-11-1.

	
	Standard:
	Identify causes, symptoms, and treatment of the following breathing gas disorders with 70% accuracy IAW FM 20-11-1:

· Hypoxia

· Hypercapnia

· Asphyxia

· Dyspnea

· Carbon monoxide poisoning

· Nitrogen narcosis

· Pulmonary oxygen toxicity

· Central nervous system oxygen toxicity

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to the start of the lesson: Read in chapter 3 paragraph 3-5, and 8-2.1 in FM 20-11, Military Diving.

2. Night of lesson: Complete assignment sheet AS DVPQ-C02.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-C02
	Student Handout

	Required
	
	

	For Training
	
	

	


	1.
 
	Learning Step/Activity 1: Identify the causes, symptoms, and treatment of respiratory problems related to diving.

	
	

	
	a. __________- The general term that is applied to the condition that arises as a result of a lack of O2 to the tissues.

	
	

	
	(1) Causes

(a) Interference of oxygen delivery from equipment malfunction 

(b) Airway obstruction or restriction



	
	(c) Inadequate oxygen in the breathing supply

(d) ___________________________________

	
	

	
	(2) Symptoms

(a) Increased pulse rate and blood pressure

(b) Lack of concentration

(c) Lack of muscle control

	
	

	
	(d) Inability to perform delicate or difficult tasks

(e) ________________

	
	

	
	(f) ________________

(g) Cyanosis, blue lips and nail beds

(h) Loss of consciousness

(i) Euphoria

(j) Agitation

	
	

	
	(3) Treatment

(a) If diver is in the water, shift to alternate gas supply containing sufficient oxygen

(b) Administer _________________by mask at the surface

	
	

	
	(4) Anoxia - Hypoxia can progress to anoxia, which is a complete lack of oxygen to the tissues. Symptoms are the same as hypoxia and the treatment for hypoxia will usually benefit the diver.

	
	

	
	b. Hypercapnia - The buildup of excess carbon dioxide in the breathing supply or tissues.

	
	

	
	(1) Causes

(a) Inadequate ventilation in surface supplied diving helmets 

(b) Excess CO2 in the gas supply due to failure of CO2 absorbents

	
	

	
	(c) Inadequate lung ventilation, such as breath-holding, skip breathing, or shallow respiration

(d) __________________________________

	
	

	
	(2) Symptoms

(a) Headache

(b) Increased respiration and heart rate

(c) ________________

	
	

	
	(d) Inability to concentrate

(e) Drowsiness

(f) Loss of consciousness

(g) _______________

(h) Dizziness

(i) _______________

	
	

	
	(3) Treatment

(a) Increase helmet ventilation

(b) ________________________

(c) Shift to alternate breathing source

(d) Abort dive if caused by defective equipment

	
	

	
	c. Asphyxia - The condition when hypoxia and hypercapnia are present at the same time

	
	

	
	(1) Causes - Breathing stoppage due to airway obstruction

	
	

	
	(2) Symptoms - The symptoms of hypoxia and hypercapnia may be present

	
	

	
	(3) Treatment - The treatment for hypoxia or hypercapnia will usually benefit the diver

	
	

	
	d. Dyspnea - Used to describe difficulty in breathing

	
	

	
	(1) Causes

(a) ______________________________________

(b) Increased density of the gas at depth

	
	

	
	(2) Symptom - Difficulty in breathing

	
	

	
	(3) Treatment

(a) ____________________________

(b) Decrease the work load

(c) Ascend if the condition becomes too severe

	
	

	
	e. Carbon Monoxide (CO) Poisoning - Carbon monoxide is a very dangerous gas, concentrations of as little as 0.002 ATA can be fatal. CO displaces oxygen on hemoglobin and interferes with the blood’s ability to deliver O2 to the tissues.

	
	

	
	(1) Causes

(a) Engine exhaust being sucked into the compressor intake

(b) Improper lubricating oils being used in the compressor

	
	(2) Symptoms

(a) Tightness across the forehead

(b) _______________________

(c) Pounding at the temples

	
	

	
	(d) _______________________

(e) Vomiting

	
	

	
	(f) Weakness

(g) Dizziness

(h) Confusion

	
	

	NOTE:
	Warning: At depth the higher partial pressure can force oxygen into the plasma and allow a sufficient amount of O2 to get to the tissues. Symptoms may not be present at this time. Upon ascent the decreasing partial pressure of O2 will not be able to force oxygen into the plasma. With the hemoglobin “bound-up” by the carbon monoxide, a sufficient amount of oxygen will not be delivered to the tissues and symptoms will appear and worsen rapidly.

	
	

	
	(3) Treatment

(a) Shift to an alternate air source if available

(b) Get the diver to fresh air

	
	

	
	(c) Administer 100% O2 by mask

(d) In severe cases hyperbaric O2 treatments may be indicated

	
	

	
	f. Nitrogen Narcosis - A reaction to breathing high partial pressures of nitrogen

	
	

	
	(1) Causes

(a) Breathing air under pressure, usually occurs at depths greater than 100 FSW

	
	

	
	(2) Symptoms

(a) Tingling and vague numbness of the lips, gums, and legs

(b) _____________________________

(c) False feeling of well being

	
	

	
	(d) Lack of concern for job or safety

(e) Apparent stupidity

(f) Inappropriate laughter

	
	

	
	(3) Treatment - Decrease the partial pressure of nitrogen by having the diver ascend

	
	

	
	g. Pulmonary Oxygen Toxicity - A mild reaction to breathing high partial pressures of oxygen

	
	

	
	(1) Cause - Breathing 0.6 ATA of O2 for 24 hours or more, usually on long treatment tables

	
	

	
	(2) Symptoms

(a) Burning on inspiration which may progress to pain on inspiration

(b) Shallow breathing

(c) _______________________

	
	

	
	(3) Treatment

(a) Limit the amount of O2 to what the patient can tolerate

(b) Limit the amount of O2 given to unconscious patients so as not to damage the patient’s lungs

	
	

	
	h. Central Nervous System (CNS) Oxygen Toxicity - A potentially severe reaction to breathing high partial pressures of oxygen

	
	

	
	(1) Cause - Breathing above 1.4 ATA of O2, even for a short time

	
	

	
	(2) Symptoms (VENTID-C)

(a) V  Visual symptoms

(b) E  Ear symptoms - ringing or roaring in the ears

(c) N  _____________________________

	
	

	
	(d) T  Twitching and tingling symptoms

(e) I   Irritability – any change in mental status including confusion, agitation and anxiety

(f) D  Dizziness

	
	

	
	(g) C  Convulsions

	
	

	
	(3) Treatment - Decrease the partial pressure of O2, take the diver off oxygen


	Lesson Title
	Diving Barotrauma (Squeeze)

	


	

	Terminal Learning Objective
	Action:
	 Identify causes, symptoms, and treatment of barotrauma (squeeze) that occurs in diving.

	
	Condition:
	In a classroom, given FM 20-11.

	
	Standard:
	Identify causes, symptoms, and treatment of the following types of barotrauma (squeeze) that occurs in diving with 70% accuracy IAW FM 20-11-1:

· Sinus squeeze

· Tooth squeeze

· Lung squeeze

· Face or body squeeze

· Ear squeezes

· Reverse squeeze

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to the start of the lesson: Read in chapter 3 paragraph 3-6, and 8-3.10 and chapter 19 paragraph 19-4. in FM 20-11, Military Diving.

2. Night of lesson: Complete assignment sheet AS DVPQ-C03.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-C03
	Student Handout

	Required
	
	

	For Training
	
	

	

	

	Notetaking Guide
	

	1.
 
	Learning Step/Activity 1: Define barotrauma and identify conditions required for it to occur.

	
	

	
	a. Barotrauma - Barotrauma, or a squeeze, is damage to the tissues resulting from a pressure change

(1) Squeeze - Increased pressure/decreased volume

(2) Reverse squeeze - _____________________________________________

	
	

	
	b. Conditions required for barotrauma to occur

(1) Gas filled space

(2) Rigid walls

(3) ____________________________

	
	

	
	(4) Vascular penetration, (veins and arteries), and a membrane lining

(5) ____________________________



	2.
 
	Learning Step/Activity 2: Identify the causes, symptoms and treatment of barotrauma (squeezes).

	
	

	
	(1) Caused by a blocked Eustachian tube. The blockage will prevent air from entering the middle ear to compensate for the increasing pressure in the surrounding tissues. As the volume of the middle ear decreases, blood and fluid will be forced into the middle ear. 

	
	

	
	(2) Symptoms

(a) Fullness in the ear

(b) _________________________________

(c) If the descent is continued, the eardrum may rupture

	
	

	
	(3) Treatment

(a) Stop the descent

(b) Ascend a few feet

(c) Gently attempt to clear

(d) If the attempt fails, abort the dive

(e) If damage occurs, diver should report this to the supervisor and seek medical attention

	
	

	
	b. Sinus Squeeze

(1) Caused by a blockage in the sinus cavities. This blockage can prevent air from entering the sinuses to equalize the increasing pressure in the surrounding tissues.


	
	(2) Symptoms

(a) Pain in the affected area

(b) Often a bloody nasal discharge

	
	

	
	(3) Treatment

(a) _______________________________

(b) Ascend a few feet to restore pressure balance

(c) Abort the dive if space cannot be equalized

	
	

	
	c. Tooth Squeeze

(1) Caused by a pocket of gas in a filling, generally by decay

	
	

	
	(2) Symptoms

(a) Pain in the affected tooth

(b) If the descent is continued the tooth may implode

(c) If it occurs on ascent the tooth may explode

	
	

	
	(3) Treatment

(a) Stop the descent

(b) ____________________________

	
	

	
	d. External Ear Squeeze

(1) Caused by gas trapped in the external ear canal remains at atmospheric pressure while external water pressure increases during descent.  This usually happens when diver wears earplugs or a tight fitting wetsuit hood.

	
	

	
	(2) Symptom - Pain in the affected ear

	
	

	
	(3) Treatment - If wearing a hood, open the side of the hood to allow water to enter the ear canal

	
	


	
	e. Lung Squeeze

(1) Caused by the air in the lungs being compressed to a volume somewhat smaller than the normal residual volume of the lungs. Usually occurs on deep breath hold dive

	
	(2) Symptom - Pain in the chest

	
	

	
	(3) Treatment - Seek medical help

	
	

	
	f. Face or Body Squeeze

(1) Caused by compression of the air in a mask, goggles or an exposure suit

	
	

	
	(2) Symptoms

(a) If it is from goggles or facemask the diver could have pain in the eyes

(b) If it is from a suit, the skin will be pinched between the folds of the suit and cause discomfort

	
	

	
	(3) Treatment

(a) If wearing a face mask, exhale lightly through the nose

(b) Never dive with __________________

(c) If wearing a variable volume dry suit, increase the amount of air in the suit. This must be done carefully to avoid a blowup.

	
	

	
	g. Reverse Squeeze  

(1) Caused by an expansion of air, or over-pressurization, that cannot be equalized during ascent.

	
	

	
	(2) Symptoms - Pain in the affected area

(a) ________________

(b) Ears

(c) ________________

	
	

	
	(3) Treatment

(a) Halt the ascent

(b) Descend 2 - 4 feet and try to vent the gas

(c) Ascend slowly to allow time for equalization

(d) Avoid forceful Valsalva, NEVER attempt to Valsalva during ascent


	Lesson Title
	Decompression Sickness

	


	

	Terminal Learning Objective
	Action:
	Identify the causes, symptoms, and treatment of decompression sickness.

	
	Condition:
	In a classroom, given FM 20-11-1.

	
	Standard:
	Identify the causes, symptoms, and treatment of the following decompression sicknesses with 70% accuracy IAW FM 20-11-1:

· Type I decompression sickness

· Type II decompression sickness

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to the start of the lesson: Read in chapter 3 paragraph 3-10.3, 3-10.5.1, 3-10.5.2, 3-10.6, 20-3.1 thru 20-3.4 in FM 20-11, Military Diving.

2. Night of lesson: Complete assignment sheet AS DVPQ-C04.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-C04
	Student Handout

	Required
	
	

	For Training
	
	

	

	

	Notetaking Guide
	

	1.
 
	Learning Step/Activity 1: Identify the causes of decompression sickness.

	
	

	
	a. Decompression sickness results from the formation of bubbles in the blood or body tissue, and caused by inadequate elimination of dissolved gas after a dive or other exposure to high pressure.  This can also occur in subatmospheric conditions (altitude exposure) as in sudden loss of cabin pressure in an aircraft. 

b. At sea level the human body is saturated with .79 ATA of nitrogen

	
	

	
	c. With the application of high partial pressures of nitrogen (Dalton’s Law) more nitrogen will dissolve into the blood and tissues. ( Henry’s Law )

	
	

	
	d. The amount of nitrogen absorbed is affected by three things

(1) ____________

(2) ______________________

(3) The condition of the diver’s body to off gas – blood flow, greater capacity to store gas (fatty tissue)

	
	

	
	e. As long as the diver is on the bottom he is in no danger of decompression sickness

f. Upon ascent the absorbed nitrogen in the tissues has a higher partial pressure than the gas in the circulatory system

g. Normally the gas will exit the body through the lungs

	
	

	
	h. If the ascent is made too rapidly, or decompression is omitted, the dissolved gas will come out of solution and form bubbles

i. These bubbles will usually get trapped in the ____________________

	 
	

	
	j. Generally the seriousness of the symptoms will be dependent on the size, number, and ____________________________

	
	

	2.
 
	Learning Step/Activity 2: Identify the symptoms of decompression sickness

	
	

	
	a. Diagnosis of DCS is relatively simple; differentiating between Type I and Type II DCS tends to be more difficult.

b. Type one decompression sickness symptoms – 

(1) Musculoskeletal pain-only symptoms - pain, typically a deep dull ache in the muscle or joint in the extremities, always present at rest and may or may not be affected by movement, it can progress from mild to unbearable

(a) It may be difficult to determine if a diver has DCS if he has suffered underwater trauma like a muscle sprain or bruise.  In any event always resolve the symptoms in favor of the diver

(b) NEVER give the diver anything for the pain as it may mask other more important symptoms

(c) Abdominal or trunk pain should be considered as symptoms arising from spinal cord involvement.. Extremities can be defined as the area exposed when wearing shorts and a regular short sleeved T-shirt. Treat them as Type II DCS.

(2) Cutaneous (Skin) symptoms – Itching and faint rash, and marbling of the skin, also referred to as Cutis Marmerata

(a) Cutis Marmerata may precede a symptom of serious decompression sickness and shall be treated by recompression as a Type II DCS

(3) Lymphatic symptoms – pain and swelling of the lymphatic nodes



	
	c. Type II DCS – also called serious decompression sickness.  Many of the symptoms of Type II DCS are the same as Arterial Gas Embolism, except the time of onset usually is different.  AGE usually occurs within :10 of surfacing. There are 3 categories of Type II symptoms

(1) Neurological symptoms

(a) ________________ 

(b) Pins and needles sensation (parathesias)

(c) Decrease sensation to touch

(d) Muscle weakness

(e) _________________

(f) Mental status changes

(g) Motor performance alterations

(h) Personality changes

(i) ___________________

(j) Bizarre behavior

(k) Light headedness 

(l) In-coordination

(m) ______________

(n) Disruption of urinary function

	
	

	
	(2) Inner Ear – “Staggers” –Usually seen only in mixed-gas (HeO2) diving. Symptoms

(a) Tinnitus

(b) Hearing loss

(c) _________________

(d) Dizziness

(e) Nausea

(f) Vomiting



	
	(3) Chokes - is a massive shower of bubbles which clog up the lung circulation. Chokes usually occur from long dives that require long decompression stops, extreme exposure dives, or omitted decompression. 

(a) __________________, aggravated by deep inspiration

(b) Irritating cough

(c) Increased breathing rate 

(d) Circulatory collapse

(e) Loss of consciousness

(f) Death if recompression treatment is not initiated immediately.

	
	

	3.
 
	Learning Step/Activity 3: Identify procedures for treatment of decompression sickness

	
	

	
	a.  Any diving injury or illness must be immediately brought to the attention of the diving supervisor.  If diving supervisor is not available contact supervisor or DMO and transport effected individual to treatment facility.

b. Any neurological symptom is abnormal following a dive and should be considered Type II DCS or AGE.

c. If Type I DCS symptoms are present a neurological exam must be performed.  Serious symptoms may be present, but because of the pain the diver may not be aware of them. The symptoms may also go unnoticed if the diver had an emergency underwater.

d. If diver requires treatment then transport on 100% oxygen.

e. The speed with which treatment must be started will depend upon the severity of the symptoms.

f. Initial treatment depth in the chamber is 60 FSW and the descent rate is 20 FPM for Type I and II symptoms.

g. The treatment table used will depend upon the symptoms noted and the patient’s initial response to treatment.



	
	h. The speed with which treatment must be started will depend upon the severity of the symptoms.

i. The treatment table used will depend upon the symptoms noted and the patient’s initial response to treatment.


	Lesson Title
	Pulmonary Over-Inflation Syndromes

	


	

	Terminal Learning Objective
	Action:
	Identify the causes, symptoms, and treatment of pulmonary over-inflation syndromes

	
	Condition:
	In a classroom, given FM 20-11.

	
	Standard:
	Identify the causes, symptoms, and treatment of the following pulmonary over-inflation syndromes with 70% accuracy IAW FM 20-11:

· Mediastinal emphysema

· Subcutaneous emphysema

· Pneumothorax

· Tension Pneumothorax

· Arterial gas embolism

	


	

	References
	number
	title
	date
	par.
	additional 

information

	FM 20-11
	Military Diving
	20 Jan 99
	
	

	

	

	Student Study Assignments
	1. Prior to the start of the lesson: Read in chapter 3 paragraphs 3-7, and 8-9 in FM 20-11, Military Diving.

2. Night of lesson: Complete assignment sheet AS DVPQ-C05.

	

	

	Practical Exercises
	Practice exercises for this task are designed to give you and the instructor an indication as to how well you are retaining the information. Practice exercises are “quiz-like” in nature and are maintained by the instructor.

	

	

	Evaluation
	Refer to Student Evaluation Plan contained in Appendix D.

	

	

	Student
	FM 20-11
	Military Diving

	Materials
	SH DVPQ-C05
	Student Handout

	Required
	
	

	For Training
	
	

	


	1.
 
	Learning Step/Activity 1: Identify the causes, symptoms and treatment of Mediastinal Emphysema



	
	a. Caused by an over-expansion of the air in the lungs.  This ruptures the alveoli and forces air into the tissues behind the breastbone, the mediastinal area of the chest.  Diver voluntarily or involuntarily holding their breath can cause over-expansion.  Obstructions that can cause trapping of gas can be caused by asthma, thick secretions from pneumonia, severe cold or other means.

	
	

	
	b. Symptoms

(1) Mild to moderate pain behind the ________________

(2) Deep inspiration, coughing or swallowing makes worse

(3) Pain may radiate to the ________________________________

	
	

	
	c. Treatment

(1) Diving supervisor conducts neurological examination to rule out AGE

(2) Prompt referral to medical personnel to rule out pneumothorax

(3) Breathing ______________________on the surface

(4) Shallow recompression may be needed for severe cases with recommendation from DMO

	
	

	2.
 
	Learning Step/Activity 2: Identify the causes, symptoms and treatment of Subcutaneous Emphysema

	
	

	
	a. Caused by the movement of the gas from the mediastinal area to the region under the skin of the neck

	
	

	
	b. Symptoms

(1) May experience a feeling of fullness around the neck

(2) Difficulty in swallowing

(3) Observer may notice swelling or apparent inflammation in diver’s neck

(4) The voice may change in pitch

(5) Movement of the skin around neck may produce crepitating, or rice crispy, sounds around the neck.

	
	

	
	c. Treatment

(1) Diving supervisor conducts neurological examination to rule out AGE

(2) Prompt referral to medical personnel to rule out pneumothorax

(3) Breathing 100% O2 on the surface

(4) Shallow recompression may be needed for severe cases with recommendation from DMO

	
	

	3.
 
	Learning Step/Activity 3:  Identify the causes, symptoms and treatment of pneumothorax or simple pneumothorax

	
	

	
	a. Caused by a one time escape of air which gathers between the lung and the chest wall

	
	

	
	b. Symptoms

(1) A sudden sharp chest, shoulder, or upper back pain that is aggravated by deep breathing

(2) Followed by difficult, rapid breathing

(3) The victim may appear pale and lean towards the affected side

(4) Cessation of normal chest movements on effected side

(5) Tachycardia

(6) ______________________

(7) ______________________

	
	

	
	c. Treatment

(1) Diving supervisor conducts neurological examination to rule out AGE

(2) Mild cases can be treated by breathing 100% O2 on the surface

(3) In severe cases the insertion of a catheter or chest tube may be needed to remove the gas

	
	

	4.
 
	Learning Step/Activity 4: Identify the causes, symptoms and treatment of tension pneumothorax

	
	

	
	a. Tension Pneumothorax is much more dangerous than a simple pneumothorax

b. Caused by a tear in the lung tissues that acts like a one way valve and allows air to enter the space with each inspiration, but not allowing it to exit.  The expanding air pocket forces aside the lungs and the heart and can cause the collapse of one or both of the lungs. This can rapidly progress to death if the gas is not vented.

	
	

	
	c. Symptoms

(1) Begins with rapid breathing and ends in cyanosis (a bluish skin color)

(2) Hypotension – Low blood pressure

(3) __________________

	
	

	
	d. Treatment

(1) Diving supervisor conducts neurological examination to rule out AGE

(2) Insertion of a catheter or chest tube into the chest

(3) If occurs during ascent on a recompression treatment, recompress (descend) to depth of relief until air can be vented

	
	

	5.
 
	Learning Step/Activity 5: Identify the causes, symptoms, and treatments for Arterial Gas Embolism

	
	

	
	a. Arterial Gas Embolism, or A.G.E., is considered to be the most severe diving injury.

	
	

	
	b. Causes

(1) Over expansion of air in the lungs ruptures the alveoli allowing air to enter the capillary beds. 

(2) The bubbles or bubble of air are pumped into the arterial circulation and dispersed to organisms in the body.

(3) The organs that are especially susceptible are the central nervous system and heart.

	
	

	
	c. Symptoms

(1) Any neurological deficit, weakness, paralysis, dizziness, blurred vision, etc.

(2) ________________________________

(3) A basic rule, “ Any diver who has obtained a breath of compressed gas from any source at depth, whether from diving apparatus or diving bell, who surfaces unconscious or becomes unconscious within :10 minutes of reaching the surface must be assumed to be suffering from A.G.E. 

	
	

	
	d. Treatment - Immediate recompression to 60 FSW in a recompression chamber

	
	

	6.
 
	Learning Step/Activity 6: Identify measures taken to Prevent POIS

	
	

	
	a. Proper training and dive planning

b. Medical screening of candidates to eliminate those with a history or evidence of a obstructive lung disease

c. Evaluation of the divers condition prior to the dive to determine if any respiratory problems are present.  Never dive with a cold or with any lung problems. 

d. Never interrupt breathing during ascent from a dive

e. Exhale continuously during an emergency ascent


	

	

	Supporting Lesson Number /Title: 
	DVPQ-A01 / Diver Line-pull Communication 

	
	

	
	

	From Tender to Diver
	Searching Signals Without Circling Line)

	1 Pull
	"Are you all right? When diver is descending, one pull means "Stop".
	7 Pulls
	"Go on (or off) searching signals".

	2 Pulls
	"Going Down". During ascent, 2 pulls mean "You have come up too far; go back down until we stop you".
	1 Pull
	"Stop and search where you are".

	3 Pulls
	"Stand by to come up".
	2 Pulls
	"Move directly away from the tender if given slack; move toward the tender if strain is taken on the life line".

	4 Pulls
	"Come up".
	3 Pulls
	"Face your umbilical, take a strain, move right".

	2‑1 Pulls
	"I understand" or “Talk to me” 
	4 Pulls
	"Face your umbilical, take a strain, move left".

	3‑2 Pulls
	"Ventilate"
	
	

	4‑3 Pulls
	"Circulate"
	
	

	From Diver to Tender
	Searching Signals (With Circling Line)

	1 Pull
	"I am all right". When descending, one pull means "Stop" or "I am on the bottom".
	7 Pulls
	Same

	2 Pulls
	"Lower" or "Give me slack".
	1 Pull
	Same

	3 Pulls
	"Take up my slack".
	2 Pulls
	"Move away from the weight".

	4 Pulls
	"Haul me up".
	3 Pulls
	"Face the weight and go right".

	2‑1 Pulls
	"I understand" or "Talk to me".
	4 Pulls
	"Face the weight and go left".

	3‑2 Pulls
	"More air".
	
	

	4‑3 Pulls
	"Less air".
	
	

	Special Signals From the Diver
	Emergency Signals From the Diver

	1‑2‑3 Pulls
	"Send me a square mark"
	2‑2‑2 Pulls
	"I am fouled and need the assistance of another diver".

	5 Pulls
	"Send me a line".
	3‑3‑3 Pulls
	"I am fouled but can clear myself”.

	2‑1‑2 Pulls
	"Send me a slate".
	4‑4‑4 Pulls
	"Haul me up immediately"

	
	ALL EMERGENCY SIGNALS WILL BE ANSWERED AS GIVEN EXCEPT 4‑4‑4

	


	

	

	Supporting Lesson Number /Title: 
	DVPQ-A05 / Drown Proofing 

	
	

	
	


Drown proofing, also called water survival, is based on the natural buoyancy of the human body when the lungs are filled with air. It is in​ tended to keep anyone alive in the water in​definitely, even a non-swimmer who is fully clothed.  Drown proofing saves energy for the potential drowning victim. It is much easier to do the steps on drown proofing for long periods of time than to stay afloat by swimming. Each diver should know drown proofing since it is an excellent way to stay afloat without a life  preserver or when your life preserver is damaged. This method can best be described in five steps. 

STEP 1 — Resting Position. The swim​mer takes a deep breath and lets himself sink below the surface. The face is kept  down with the back of the head even with the water sur​face. In this position, he will sink no deeper.

[image: image1.png]



Resting Position

STEP 2—Preparing to Exhale. When ready for another breath (in about 6 to 10seconds), maintaining the body and head position shown below, the swimmer slowly lifts the arms to about shoulder height. The legs slowly separate into a scissors‑type  kick.

[image: image2.png]



Preparing to Exhale

STEP 3 — Exhalation. The head of the swimmer is raised just high enough for the mouth to be out of the water. The swimmer now exhales through the nose, the mouth, or both. To give the swimmer bearing, the eyes should be open.
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Exhalation 
Inhalation

STEP 4  — Inhalation. As the head becomes vertical, the swimmer presses his arms downward and brings his legs together. The air is then inhaled through the mouth. The action of arms and legs should be carried out slowly.

STEP 5 — Return to Rest Position. The swimmer relaxes his arms, and at the same time his legs move back to a dangling position. The swimmer's face goes back into the water and he "rests" once again. The cycle is then repeated. 

[image: image5.png]



	

	

	Supporting Lesson Number /Title: 
	DVPQ-B01 / Diving Physics Application

	
	

	
	


Assignment Due Date:    Assignment sheet DVPQ-B01 will be completed following the instruction and prior to the practical exercise.

Match the gas law with the most accurate definition.

1. 

Boyle’s law


A.  Law of flotation and  buoyancy

2. 

General gas law

B.  Law of motion

3. 

Henry’s law


C.  Temperature volume relationship

4. 

Dalton’s law


D.  Temp., volume, pressure relationship

5. 

Archimedes’ principle
E.   Pressure volume relationship

F.   Law of partial pressure

G.   Law of absorption

6. To have a squeeze
________________  must increase and________________  must decrease.

7. To have an embolism or reverse squeeze
_________________must decrease and
_____________   must increase.

8. Three signs that a diver’s air had too much water vapor in it would be:

9. What is absolute pressure?  

10. Convert the following using the formulas contained in student handout DVPQ-B01.


101 FSW = _______ PSIG
96 FSW = _______ PSIG
121 FSW = _______ PSIG


45 FSW = _______ ATM
195 FSW = _______ ATM
60 FSW = _______ ATM



154 FSW = _______ ATA
250 FSW = _______ ATA
130 FSW = _______ ATA


2145 PSIG = ______ ATA
1250 PSIG = ______ ATA
5000 PSIG = ______ ATA
	

	

	Supporting Lesson Number /Title: 
	DVPQ-B02 / No-Decompression Dive Charting

	
	

	
	


Assignment Due Date: Assignment sheet DVPQ-B02 will be completed following the instruction and prior to the practical exercise.

CHART THE FOLLOWING DIVES:

	1.
	Left Surface - 0715

	
	Bottom Time - :12

	
	Max. Depth - 120 FSW

	
	Superlite 17B

	
	

	2. 
	Left Surface - 2318

	
	Bottom Time - :05

	
	Deepest Depth - 164 FSW

	
	SCUBA

	
	

	3.
	Left Surface - 1630

	
	Bottom Time - :04

	
	Deepest Depth - 183 FSW

	
	Superlite 17B


COMPUTE THE TIME TO FIRST STOP (SURFACE) IN THE FOLLOWING PROBLEMS:

	Stage Depth (FSW)
	1st Stop Location (FSW)
	Time to First Stop

	180
	0
	

	76
	0
	

	45
	0
	

	22
	0
	

	19
	0
	

	119
	0
	

	79
	0
	

	127
	0
	

	100
	0
	

	62
	0
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	Supporting Lesson Number /Title: 
	DVPQ-B03 / Standard Air Decompression Dive Charting

	
	

	
	


Assignment Due Date: Assignment sheet DVPQ-B03 will be completed following the instruction and prior to the practical exercise.

CHART THE FOLLOWING DIVES:

	1.
	Left Surface - 2315

	
	Bottom Time - :25

	
	Max. Depth - 130 FSW

	
	

	
	

	2.
	Left Surface - 1115

	
	Bottom Time - :100

	
	Max. Depth - 70 FSW

	
	

	
	

	3.
	Left Surface - 1045

	
	Bottom Time - :312

	
	Max. Depth - 35 FSW


COMPUTE THE TIME TO FIRST STOP IN THE FOLLOWING PROBLEMS:

	Stage Depth (FSW)
	1st Stop Location (FSW)
	Time to First Stop

	92
	10
	

	162
	20
	

	114
	10
	

	180
	40
	

	150
	50
	

	157
	10
	

	195
	30
	

	134
	30
	

	108
	10
	

	177
	40
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	Supporting Lesson Number /Title: 
	DVPQ-B04 / Repetitive Dive Worksheet

	
	

	
	


Assignment Due Date: Assignment sheet DVPQ-B04 will be completed following the instruction and prior to the practical exercise.

CHART THE FOLLOWING DIVES AND COMPLETE THE REPETITIVE DIVE WORKSHEETS FOR THE PLANNED REPETITIVE DIVES:

1. Two divers wearing Superlite 17B leave the surface at 1314 and make a dive on a buoy in 39 fsw deepest depth. They stay down for 1 hour and 10 minutes. When they surface they tell topside they need some rigging to move the clump 20 feet to the north. It is estimated to take the crew 80 minutes to get the gear together before the same team will go down again to 39 fsw to move the clump, they think it will take 10 minutes of bottom time to finish the job.

2. Two divers using Superlite 17B deploy at 2259 to survey a wreck in 79 fsw (deepest depth); their bottom time was 80 minutes. The same team will deploy at 0143 to a deepest depth of 69 fsw to recover a lost toolbox. They figure it will take a bottom time of 12 minutes to complete the mission.
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	Supporting Lesson Number /Title: 
	DVPQ-B05 / Repetitive Dive Decompression Charting

	
	

	
	


Assignment Due Date: Assignment sheet DVPQ-B05 will be completed following the instruction and prior to the practical exercise.

CHART THE FOLLOWING DIVES:

1. Use the repetitive dive worksheet you completed from question number 1 on assignment sheet DVPQ-B04, and chart the repetitive dive. The two divers are wearing Superlite 17B. It is took the crew 80 minutes to get the gear together before the same team goes down again to 39 fsw to move the clump, it took 10 minutes of bottom time to finish the job.

2. Use the repetitive dive worksheet you completed from question number 2 on assignment sheet DVPQ-B04, and chart the repetitive dive. The two divers used Superlite 17B. The team will deployed at 0143 to a deepest depth of 69 fsw to recover a lost toolbox. They found it, rigged it, and brought it to the surface. The diving supervisor told you that they had a bottom time of 11 minutes and 34 seconds.

3. Chart the initial dive, complete a repetitive dive worksheet and chart the repetitive dive for the following mission. A diver makes a dive for 41 minute bottom time to 58 fsw deepest depth.  He left the surface at 0800. After a surface interval of 1 hour and 5 minutes he makes a dive to a max. depth of 60 fsw for a bottom time of 20 minutes.
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	Supporting Lesson Number /Title: 
	DVPQ-C01 / Human Anatomy and Physiology

	
	

	
	


Assignment Due Date:  Assignment sheet DVPQ-C01 will be completed following the instruction and prior to the practical exercise.

Match the item with the body system.  Answer may be used more than once.

1. 

 Spinal cord


A.  Nervous system

2. 

 Bronchiole


B.  Respiratory system

3. 

 Arterioles


C.  Circulatory system

4. 

 Capillaries




5. Describe how the ribs and diaphragm move during an evolution of respiration. 

6. What function does hemoglobin perform in blood? 

7. What is the watery, colorless fluid portion of the blood?  

8. What are the six important phases of respiration?

9. What is the Central Nervous System?  

	

	

	Supporting Lesson Number /Title: 
	DVPQ-C02 / Common Breathing Gas Disorders

	
	

	
	


Assignment Due Date: Assignment sheet DVPQ-C02 will be completed following the instruction and prior to the practical exercise.

Write the causes, symptoms, and treatment for the following breathing gas disorders on the paper following this list:

A. Hypoxia

B. Hypercapnia

C. Asphyxia

D. Dyspnea

E. Carbon monoxide poisoning

F. Nitrogen narcosis

G. Pulmonary oxygen toxicity

H. Central nervous system oxygen toxicity

	

	

	Supporting Lesson Number /Title: 
	DVPQ-C03 / Diving Barotrauma (Squeeze)

	
	

	
	


Assignment Due Date: Assignment sheet DVPQ-C03 will be completed following the instruction and prior to the practical exercise.

Write a list of the causes, symptoms, and treatment for the following Diving Barotraumas:

a. Middle Ear squeezes 

b. Sinus squeeze

c. Tooth squeeze

d. External Ear squeezes 

e. Lung squeeze

f. Face or body squeeze

g. Reverse squeeze

	

	

	Supporting Lesson Number /Title: 
	DVPQ-C04 / Decompression Sickness

	
	

	
	


Assignment Due Date: Assignment sheet DVPQ-C04 will be completed following the instruction and prior to the practical exercise.

1. List the causes of decompression sickness for both Type I and II.

2. List the symptoms of decompression sickness

a. Type one decompression sickness - 

b. Type II DCS –

3. Explain in writing the treatment of decompression sickness.

	

	

	Supporting Lesson Number /Title: 
	DVPQ-C05 / Pulmonary Over-inflation Syndromes

	
	

	
	


Assignment Due Date: Assignment sheet DVPQ-C05 will be completed following the instruction and prior to the practical exercise.

1. List the causes, symptoms and treatment of Mediastinal Emphysema.

a. Causes: 

b. Symptoms:

c. Treatment:

2. List the causes, symptoms and treatment of Subcutaneous Emphysema

a. Causes: 

b. Symptoms:

c. Treatment:

3. List the causes, symptoms and treatment of pneumothorax or simple pneumothorax.

a. Causes: 

b. Symptoms:

c. Treatment:

4. List the causes, symptoms and treatment of tension pneumothorax.

a. Causes: 

b. Symptoms:

c. Treatment:

5. List  the causes, symptoms, and treatments for Arterial Gas Embolism.

a. Causes:

b. Symptoms:

c. Treatment:

6. List the measures taken to Prevent POIS.

NAME: _____________________


COURSE NUMBER: __________ 
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