
No. Fuel on Board
At Start-up Cruise Fuel Flow Holding Fuel Flow 10% Variable

Reserve?
Fixed Reserve
45 min @ holding

Holding
(@ holding FF)

Start up/Taxi
Allowance

Safe Endurance
(minutes)

1 46 gal 10 gph 7 gph Yes None 3 gal

2 42.7 gal 11 gph 7.7 gph Yes 30 min 3 gal

3 223 litres 53 lph 37 lph No 30 min 15 litres

4 48.1 gal 12.9 gph 9 gph No 30 min 3 gal

5 234 litres 52 lph 36 lph Yes 30 min 11 litres

6 135 litres 44 lph 31 lph No 60 min 11 litres

7 49.1 gal 13.1 gph 9.2 gph Yes 60 min 3 gal

8 33.6 gal 9.8 gph 6.9 gph Yes None 2 gal

9 112 litres 42 lph 30 lph No 10 min 11 litres

10 24.1 gal 9.5 gph 6.7 gph No None 2 gal

11 97 litres 36 lph 25 lph Yes 60 min 8 litres

12 51.7 gal 11.5 gph 8.1 gph No 30 min 3 gal

13 18.8 gal 8.9 gph 6.2 gph Yes 30 min 2 gal

14 41.8 gal 11.9 gph 8.3 gph Yes None 3 gal

15 42.4 gal 13.5 gph 9.5 gph No 30 min 3 gal

16 32.9 gal 12.5 gph 8.8 gph No None 3 gal

17 251 litres 51 lph 36 lph Yes 60 min 11 litres

18 59 litres 30 lph 21 lph No None 8 litres

19 139 litres 32 lph 22 lph Yes 60 min 8 litres

20 30.8 gal 10 gph 7 gph No None 3 gal

EXERCISES: Safe Endurance

Gallons x 3.8 = Litres,  Litres ÷ 3.8 = gallons. 
Express Gallons to 1 decimal place. Round litres to the nearest litre.

EXERCISES: Safe Endurance – ANSWERS

Gallons x 3.8 = Litres,  Litres ÷ 3.8 = gallons. 
Express Gallons to 1 decimal place. Round litres to the nearest litre.



No. Fuel on Board
At Start-up Cruise Fuel Flow Holding Fuel Flow 10% Variable

Reserve?
Fixed Reserve
45 min @ holding

Holding
(@ holding FF)

Start up/Taxi
Allowance

Safe Endurance
(minutes)

1 46 gal 10 gph 7 gph Yes 5.3 gal None 3 gal 206 min

2 42.7 gal 11 gph 7.7 gph Yes 5.8 gal 3.9 gal 3 gal 149 min

3 223 litres 53 lph 37 lph No 28 litres 19 litres 15 litres 182 min

4 48.1 gal 12.9 gph 9 gph No 6.8 gal 4.5 gal 3 gal 157 min

5 234 litres 52 lph 36 lph Yes 27 litres 18 litres 11 litres 187 min

6 135 litres 44 lph 31 lph No 23 litres 31 litres 11 litres 95 min

7 49.1 gal 13.1 gph 9.2 gph Yes 6.9 gal 9.2 gal 3 gal 125 min

8 33.6 gal 9.8 gph 6.9 gph Yes 5.2 gal None 2 gal 147 min

9 112 litres 42 lph 30 lph No 22 litres 5 litres 11 litres 106 min

10 24.1 gal 9.5 gph 6.7 gph No 5 gal None 2 gal 108 min

11 97 litres 36 lph 25 lph Yes 19 litres 25 litres 8 litres 68 min

12 51.7 gal 11.5 gph 8.1 gph No 6.1 gal 4.1 gal 3 gal 201 min

13 18.8 gal 8.9 gph 6.2 gph Yes 4.7 gal 3.1 gal 2 gal 55 min

14 41.8 gal 11.9 gph 8.3 gph Yes 6.2 gal None 3 gal 149 min

15 42.4 gal 13.5 gph 9.5 gph No 7.1 gal 4.8 gal 3 gal 122 min

16 32.9 gal 12.5 gph 8.8 gph No 6.6 gal None 3 gal 112 min

17 251 litres 51 lph 36 lph Yes 27 litres 36 litres 11 litres 189 min

18 59 litres 30 lph 21 lph No 16 litres None 8 litres 69 min

19 139 litres 32 lph 22 lph Yes 17 litres 22 litres 8 litres 158 min

20 30.8 gal 10 gph 7 gph No 5.3 gal None 3 gal 135 min
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No. Scenario (See Appendix for Figures 18 and 19) 

1 Refer to Fig. 19.   Your aircraft is cruising with a TAS of 100 kts but after covering 80 nm (D1), you find you are already 3 minutes late. If your 
orginal ETA was 1112, what will be your new ETA at the destination, another 80 nm (D2) along track?

2 Refer to Fig. 18.  Your aircraft is cruising with a TAS of 90 kts but after covering 30 nm (D1), you find you are already 9 minutes late. If your orginal 
ETA was 1626, what will be your new ETA at the destination, another 40 nm (D2) along track?

3 Refer to Fig. 19.   Your aircraft is cruising with a TAS of 100 kts but after covering 120 nm (D1), you find you are already 3 minutes late. If your 
orginal ETA was 0737, what will be your new ETA at the destination, another 60 nm (D2) along track?

4 Refer to Fig. 18.  Your aircraft is cruising with a TAS of 140 kts but after covering 30 nm (D1), you find you are already 6 minutes late. If your orginal 
ETA was 1932, what will be your new ETA at the destination, another 40 nm (D2) along track?

5 Refer to Fig. 19.   Your aircraft is cruising with a TAS of 150 kts but after covering 150 nm (D1), you find you are already 6 minutes late. If your 
orginal ETA was 0808, what will be your new ETA at the destination, another 90 nm (D2) along track?

6 Refer to Fig. 19.  Your aircraft is cruising with a TAS of 100 kts but after covering 150 nm (D1), you find you are already 9 minutes late. If your 
orginal ETA was 2300, what will be your new ETA at the destination, another 150 nm (D2) along track?

7 Refer to Fig. 18.   Your aircraft is cruising with a TAS of 120 kts but after covering 80 nm (D1), you find you are already 6 minutes late. If your 
orginal ETA was 2306, what will be your new ETA at the destination, another 100 nm (D2) along track?

8 Refer to Fig. 18.  Your aircraft is cruising with a TAS of 90 kts but after covering 40 nm (D1), you find you are already 9 minutes late. If your orginal 
ETA was 1614, what will be your new ETA at the destination, another 100 nm (D2) along track?

9 Refer to Fig. 19.   Your aircraft is cruising with a TAS of 100 kts but after covering 60 nm (D1), you find you are already 9 minutes late. If your 
orginal ETA was 1529, what will be your new ETA at the destination, another 60 nm (D2) along track?

10 Refer to Fig. 18.  Your aircraft is cruising with a TAS of 140 kts but after covering 40 nm (D1), you find you are already 3 minutes late. If your orginal 
ETA was 1622, what will be your new ETA at the destination, another 50 nm (D2) along track?

11

12 Refer to Fig 18.  Your aircraft is cruising at a TAS of 90kt but after covering 20nm (D1) at B, you find that you are 1 minute late.  If your 
original ETA was 1914, what will be your ETA at the destination C, if D2 is 40nm?

13 Refer to Fig 18.  Your aircraft is cruising at a TAS of 120kt but after covering 30nm (D1) at B, you find that you are 2 minutes late.  If 
your original ETA was 0830, what will be your ETA at the destination C, if D2 is 60nm?

14  Refer to Fig 19.  Your aircraft is cruising at a TAS of 130kt but after covering 50nm (D1) at X, you find that you are 2 minutes late.  If 
your original ETA was 1224, what will be your ETA at the destination C, if D2 is 25nm?

15

EXERCISE - ETA Planning

Refer to Fig 19.  Your aircraf is cruising with a TAS of 90kt but afer covering 40nm (D1)you find that you are already 4 minutes late.  If 
your original ETA was 1143, what will be your new ETA at the destination 30nm (D2) along track?

Refer to Fig 19.  Your aircraft is cruising with a TAS of 110kt but after covering 60nm (D1)you find that you are already 4 minutes late.  If 
your original ETA was 1152, what will be your new ETA at the destination 30nm (D2) along track?
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No. EXERCISE - ETA Planning - ANSWERS

1 If you have already lost 3 minutes after travelling 80 nm (D1), you are getting 1 minute later every 27 nm. Therefore, after travelling another 80 nm 
(D2), you will lose another 3 minutes. Your new ETA will be 6 minutes later than the orginal ETA of 1112. Your revised estimate is 1118.

2 If you have already lost 9 minutes after travelling 30 nm (D1), you are getting 1 minute later every 3 nm. Therefore, after travelling another 40 nm 
(D2), you will lose another 12 minutes. Your new ETA will be 21 minutes later than the orginal ETA of 1626. Your revised estimate is 1647.

3 If you have already lost 3 minutes after travelling 120 nm (D1), you are getting 1 minute later every 40 nm. Therefore, after travelling another 60 nm 
(D2), you will lose another 2 minutes. Your new ETA will be 5 minutes later than the orginal ETA of 0737. Your revised estimate is 0742.

4 If you have already lost 6 minutes after travelling 30 nm (D1), you are getting 1 minute later every 5 nm. Therefore, after travelling another 40 nm 
(D2), you will lose another 8 minutes. Your new ETA will be 14 minutes later than the orginal ETA of 1932. Your revised estimate is 1946.

5 If you have already lost 6 minutes after travelling 150 nm (D1), you are getting 1 minute later every 25 nm. Therefore, after travelling another 90 nm 
(D2), you will lose another 4 minutes. Your new ETA will be 10 minutes later than the orginal ETA of 0808. Your revised estimate is 0818.

6 If you have already lost 9 minutes after travelling 150 nm (D1), you are getting 1 minute later every 17 nm. Therefore, after travelling another 150 nm 
(D2), you will lose another 9 minutes. Your new ETA will be 18 minutes later than the orginal ETA of 2300. Your revised estimate is 2318.

7 If you have already lost 6 minutes after travelling 80 nm (D1), you are getting 1 minute later every 13 nm. Therefore, after travelling another 100 nm 
(D2), you will lose another 8 minutes. Your new ETA will be 14 minutes later than the orginal ETA of 2306. Your revised estimate is 2320.

8 If you have already lost 9 minutes after travelling 40 nm (D1), you are getting 1 minute later every 4 nm. Therefore, after travelling another 100 nm 
(D2), you will lose another 23 minutes. Your new ETA will be 32 minutes later than the orginal ETA of 1614. Your revised estimate is 1646.

9 If you have already lost 9 minutes after travelling 60 nm (D1), you are getting 1 minute later every 7 nm. Therefore, after travelling another 60 nm 
(D2), you will lose another 9 minutes. Your new ETA will be 18 minutes later than the orginal ETA of 1529. Your revised estimate is 1547.

10 If you have already lost 3 minutes after travelling 40 nm (D1), you are getting 1 minute later every 13 nm. Therefore, after travelling another 50 nm 
(D2), you will lose another 4 minutes. Your new ETA will be 7 minutes later than the orginal ETA of 1622. Your revised estimate is 1629.

11 Point X is 40nm from A so you have lost 4 minutes in 40nm.  You have 30nm to go so you will lose another 3 minutes from X to C.  
Your original ETA was 1143 and you will be 7 minutes late when you arrive at C.  Your revised ETA at C will be 1143 + 7 = 1150.

12  Point B is 20nm from A so you have lost 1 minutes in 20nm.  You have 40nm to go so you will lose another 2minutes from B to C.  
Your original ETA was 1914 and you will be 3 minutes late when you arrive at C.  Your revised ETA at C will be 1914 + 3 = 1917.

13 Point B is 30nm from A so you have lost 2 minutes in 30nm.  You have 60nm to go so you will lose another 4 minutes from B to C.  Your 
original ETA was 0830 and you will be 6 minutes late when you arrive at C.  Your revised ETA at C will be 0830 + 6 = 0836.

14  Point X is 50nm from A so you have lost 2 minutes in 50nm.  You have 25nm to go so you will lose another 1 minutes from X to C. Your 
original ETA was 1224 and you will be 3 minutes late when you arrive at C.  Your revised ETA at C will be 1224 + 3 = 1227.

15 Point X is 60nm from A so you have lost 4 minutes in 40nm.  You have 30nm to go so you will lose another 2 minutes from X to C.  
Your original ETA was 1152 and you will be 6 minutes late when you arrive at C.  Your revised ETA at C will be 1152 + 6 = 1158.


	Safe Endurance
	PNR.pdf
	PNR

	PNR2.pdf
	PNR




