ATTACHMENT  12

NATO  ADAPTORS

12-1.  Gossler Coupling:  

a. Use: Loading/unloading from German, British, Dutch, Belgium, French national or other NATO rail tank cars and commercial installations into/from US military tank trucks, fixed fuel storage tanks, and US fuel system supply points.

b. NSN:  3835-01-414-0464  (Silver color)
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              (GOSSLER COUPLING)

12-2.  Tank Truck Adapter Coupling:

a. Use:  A 5 piece adaptor coupling which when used in different combinations provides the capability to cross-load between US fuel trucks (M900 series and M131 series) and other NATO bulk fuel trucks/trailers and CEPS depots.

b. NSN:  3835-01-415-5873   (Brass color)
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ATTACHMENT  13

COLLAPSIBLE FABRIC TANKS, DRUMS AND OTHER CONTAINERS.

13-1.  Petroleum Containers Information:

	Size (Gal)
	Can            5                            
	Drum     500                         
	Tank   3,000 
	Tank 10,000 
	Tank 20,000 
	Tank 50,000
	Tank   210,000 

	Size (Ltrs.)
	20
	1,893
	11,356
	37,853
	75,706
	 189,265
	794,914

	  Length (FT.)
	 13¾ IN.
	63 IN.
	14
	22
	28
	65
	68

	Width (FT.)
	                               6¾ IN.
	                       54 IN. DIA.
	                      14
	                    22
	                     24
	                    25
	                            68

	Height Filled (FT.) 
	18¾ IN.
	N/A
	4
	4
	5
	6
	7

	Weight Empty (Lbs.)
	10.5
	250
	135
	180
	480
	744
	3,000

	Container                                   NSN
	7240-00- 337-5268
	8110-01- 369-7666
	5430-01- 433-8529
	5430-01- 371-2474
	5430-01- 387-3053
	5430-01- 090-3517
	5430-01-           378-5314


	Size (Gal)
	
	
	Tank   3,000 
	Tank 10,000
	Tank 20,000
	Tank 50,000 
	Tank   210,000

	BERM                      LINERS
	                    
	
	 5430-01- 237-3658
	5430-01- 237-3659
	 5430-01- 237-3660
	5430-01- 237-3661
	5430-01-         237-3657


13-2.  Water Containers Information:   

	Size (Gal)
	Can               5
	Tank        160
	Drum

500
	Drum

250
	Drum

55

	Size (Ltrs.)
	20
	606
	1,893
	946
	208

	Length (FT.)
	13¾ IN.
	5
	63 IN.
	60 IN.
	30 IN.

	Width (FT.)
	6¾ IN.
	3.5
	54 IN. DIA.
	40 IN. DIA.
	20 IN. DIA.

	Height Filled (FT.)
	18¾ IN.
	N/A
	N/A
	N/A
	N/A

	Weight Empty (Lbs.)
	10.5
	50
	250
	205
	50

	Container                                   NSN
	7240-00-     242-6153
	5430-01-  268-2330
	8110-01-              408-9013
	8110-01-                    116-8193 (S91)
	8110-01-                         116-8194


	Size (Gal)
	SMFT            3,000         
	SMFT      4,570 
	Onion Tank 3,000 
	Tank            20,000
	Tank       50,000

	Size (Ltrs.)
	11,356             
	17,299
	11,356
	75,706              
	189,265             

	Length (FT.)                                    
	28                    
	40                 
	N/A
	28
	           65

	Width (FT.)
	7.5                   
	7.5                     
	11.5
	24                     
	25                    

	Height Filled (FT.) 
	 4.5
	 4.3
	4.6
	 5
	 6

	Weight Empty (Lbs.)
	600
	1,100
	140
	480
	744

	Container                                   NSN
	5430-01-     181-4071
	5430-01-372-6898
	5430-01-           359-4774
	5430-01-      372-6902
	5430-01-    386-1544


       NOTE:   SMFT  (Semi-Trailer Mounted Fabric Tank) 

ATTACHMENT 14

BERM  CALCULATIONS  

14-1. Berm, Fire Wall, Dyke (all three will be referred to as the "Berm") all mean the same and are intended to protect against: Fire, Contain leaks and Damage from weapons fire, bombs and shrapnel.  The following are calculation that can be used to determine size, height, capacity.

The calculation of  the containment barrier must hold 100% of the storage containers capacity plus one (1) foot added on as freeboard which would be the minimum height.   

The exception to the minimum berm height is for tactical fuel systems (i.e. collapsible tanks 3k through 210k size) should be raised to the containers maximum fill height.

Working space between edge of collapsible tanks and berm should be 5 feet for tanks of 3K through 50K size and 10 feet for the 210K tank.

Collapsible

Tank Dimensions:        Berm Dimensions:

                              3K bag   -   (dry)   14' x 14' ))       (wet)   19' x 19' x 4'))

                            10K bag   -   (dry)   22' x 22' ))       (wet)   27' x 27' x 4'))

                            20K bag   -   (dry)   28' x 24' ))       (wet)   38' x 34' x 5'))

                            50K bag   -   (dry)   65' x 25' ))       (wet)   70' x 30' x 6'))
                          210K bag   -   (dry)   68' x 68' ))       (wet)   78' x 78' x 7'))

14-2.  To determine the Inside Diameter of a fire wall when the Height is known:

                                 D = 2.68 √C ÷ (H - 1)                               

                        C = Tank Capacity in Barrels (42 gallons per bbl.) 

                          (NOTE:  Capacity in Gallons needs to be converted to barrels 

                                         Example:       3,000 gal.   ÷ 42  =    71.43 bbl.

                                                               10,000 gal.  ÷ 42  =  238.10 bbl.. 

                                                               20,000 gal.  ÷ 42  =  476.19 bbl.. 

                                                               50,000 gal.  ÷ 42  =  1,190.48 bbl. 

                                                             210,000 gal.  ÷ 42  =  5,000 bbl. 

                     H = Height of  berm (firewall) in feet (known) 

                            (Example:  Tactical tank    10K bag maximum fill height  = 4 feet                                               20K bag maximum fill height  = 5 feet                                      50K bag maximum fill height  = 6 feet                                       210K bag maximum fill height  = 7 feet)

                
(minus) - 1 = Freeboard is subtracted from the height of the berm wall.

               
D = diameter of berm wall (Unknown). 

        
√     =  Square Root
14-3.  To check the Berm Height when the inside diameter is known:  

                   .       c      .      + 1  =  H
                          (d  ÷  2.68)²      

                 C  =  Tank Capacity in Barrels (Unknown)

                  d  =  Inside Diameter of Berm in Feet

                  H =  height of Berm in feet (Unknown)

14-4.   To check the Berm Volume:

            V (in gallons)  =  ((L x W x H) x 7.48))  

            V (in barrels)  =  ((L x W x H) x 7.48))  ÷ 42

                    L  = length

                   W  =  width

                   H  =  height   (Minus (-)) Freeboard  (Subtract one foot from height)

7.48 =  Cubic Feet to Gallons

42 =  Number of Gallons in a barrel

ATTACHMENT  15

CONVERSION FORMULAS 

The following formulas are used in computing weight or quantity conversions:

15-1.  Converting API Gravity  to Specific Gravity: 

              141.5  ÷  (API +  131.5)   =  Specific Gravity 

15-2.  Converting Specific Gravity to API Gravity:  

                    (Useful when OCONUS to identify product gravity from Sg. to API)

(141,5  ÷  Sg.)  -  131.5  =  API Gravity

15-3.  Converting POUNDS  to GALLONS;  

(In issuing fuel to an aircraft the quantity information provided by the flight crew most likely will be in pounds of fuel requested.  The following formula will allow conversion from pounds to the quantity in gallons.)

  Step 1.  Convert API gravity to Specific Gravity (Sg.).

  Step 2.  Multiply the weight of 1 gallon of water (8.33 lb.) by the Specific Gravity (Sg.)  of  the fuel.

                                      ( 8.33 lbs.  x  Sg. = Wt. Of one gallon of fuel)

  Step 3.  Divide the weight of the entire load of fuel by the weight of one gallon of fuel.

                                    (Total # of  Pounds  ÷  Weight of  one gallon of  fuel  =  Total gallons)

Example:  500 lbs  of JP-8 are requested by an aircraft .

(the fuel handler has two choices in determing the quantity issues one is be the AC fuel pressure gauge, the second is the metered quantity.  Both require the conversion from pounds to gallons)

The API for JP-8 is (37.0 - 51.0° = avg.  44°) (average lbs./gal = 6.7)   

            ( 44.0° + 131.5 = 175.5)  141.5 ÷  175.5  =  0.8062    (8.33  x  0.8062  = 6.71 lbs.)) 

500 lbs.  ÷  6.7 lbs  =  74.62 gallons

15-4.  Converting GALLONS to POUNDS:

(For a load of fuel to be sling loaded calculate the weight of the fuel and the weight of the container to determine total weight.  Also where a transporter has a bridge to cross with a weight restriction would need to calculate the weight of fuel plus weight of transporter)

  Step 1.  Convert API gravity to Specific Gravity (Sg.).

  Step 2.  Multiply the weight of 1 gallon of water (8.33 lb.) by the Specific Gravity (Sg.)  of  the fuel.

                                      ( 8.33 lbs.  x  Sg. = Wt. Of one gallon of fuel)

  Step 3.  Divide the weight of the entire load of fuel by the weight of one gallon of fuel.

                                    (Total # of  Gallons  x  Weight of  one gallon of  fuel  =  Total pounds)

Example: 

A bridge weight restriction exists on an MSR, a semi-trailer with 5,000 gallons of  JP-8 fuel . 

The semi-trailer weight  empty is 15,580 lbs.

     5,000 gal.  x  6.7 lbs. per gal.  =  33,500 lbs.

     33,500 lbs.  +  15,580 lbs. (wt. of trailer.)  =  49,080 Total weight of Trailer and fuel.

Example:  

Sling load JP-8 fuel in 500 gallon collapsible drums calculate the weight of  the fuel

 plus weight of the drum empty  then divide to determined how many loads (trips) would be required.  

ATTACHMENT  16

TANK FIELD STRAPPING  

The following methods are applied in field strapping of above ground tanks and rail cars.

16-1.  TERMS: 

 "Deadwood"  is any part of a tank interior and exterior that (adds (plus) or subtracts (minus)) changes the volume.

                 Plus deadwood = pipe connection from valve to tank, cleanout door.

                 Minus deadwood = roof support (solid), ladder,  etc.

"Product Fill Height" (maximum)  95 %  of  capacity  for above and below ground ridged tanks.

                                        (Example:  10,000 gal. = 9,500 gal. max. fill level.).

16-2.  RING METHOD:  

a. One Ring -  Measure Diameter of second or third ring (course, stave).  Measure height of tank.  Computer inside diameter of tank.  Computer volume of tank.

b. Avg. Circumference - Measure outside circumference of all rings and take average of those measurements.  Compute the Diameter from the circumference average.  Compute inside diameter of tank.  Compute volume.

          c.  All Ring - Measure outside circumference of each ring.  Measure height of each ring. Compute inside diameter. Compute volume for each ring and add all rings quantity together.

16-3.  
CALCULATION METHODS:   (Volume Computations)

      
a.   Outside Diameter:      Circumference   =  OD  (outside diameter)  

                                                            π 

            b.   Inside Diameter:       OD  -  [2 x wall thickness] (2 x t)  =  ID  (Inside Dia.)  

        (Note:  Convert the plate thickness to Decimal divided by 12)

        Example:  wall thickness = ⅛,    ⅛ = 0.125 ÷ 12 = 0.0104166

                                              (2 x  ⅛  =  ¼")  2 x 0.0104166 = 0.0208 = 0.021))

                                       If OD = 5 ft.  -  0.021 = 4.979 ft.  is the ID (inside diameter).


c.  Circular (Pipe) Horizontal Cylinder:  

                                                  (π · D² · H) ÷ 4  =  V (cubic feet)  x  7.48  = V (volume in gallons) .

           
d.   Cube/Elongated Rectangle:   L x W x H  = V (cubic feet)  x 7.48 = V (volume in gallons).

ATTACHMENT  17

ARMY HOSE TESTING  
17-1.   Hose Testing Continuity check Requirements:  Continuity checks on hoses are a unit level   responsibility (Operator) (Note: all hoses should be tested)).

a. HTARS  -  Monthly continuity checks of hoses. 

                                   Reference:   TM 10-4930-247-13&P (Table 4-1/Page 4-5).

          b.  AAFARS - Monthly continuity checks of hoses. 

                                   Reference:  TM 10-4930-250-13&P (Table 4-1/Page 4-5).

17-2.   Using a multimeter, test fuel hoses for broken or disconnected internal ground cable as follows:


a.  Place multimeter leads against metal surface of both couplings.

            b.  Check for continuity between coupling.  Continuity must exist.  If continuity does not exist, hose is defective. 

NOTE:  The multimeter can be obtain from the unit motor pool, for use in testing hoses monthly.  Can be order through the supply system or purchased at Radio Shack with the impact card.  Not being authorized a multimeter is not the answer, for not conducting the continuity check.  

17-3.  Recommend a unit LOI on how to accomplish the requirement.    Suggest contents of LOI:

           a.  Who:      Squad/Section leader

           b.  What:     Conduct monthly continuity checks of hose in their HTARS/AAFARS assigned.

           c.  When:     First Wednesday of each month.

           d.  Where:   Equipment Storage Area.

17-4.   Recommendation is to mark as set's, all HTARS/AFFARS hoses.

           a.  HTARS assigned to a HEMTT Tanker:   Suggest stenciling tanker bumper number on the discharge sexless hose (10ea).  The rolled hose can be stored in such a manner that couplers are facing outward, allowing for easy testing.

           b.  AAFARS is a systems:  Number each system Pump/Engine #1, Filter Separator #1, Control Panel (Box) #1, Defuel Pump (Auxiliary Pump)#1, Mark sexless hoses 1-1, 1-2, 1-3 and so forth to match the set. 

17-5.   Maintain records (a historical ledger) on each HTARS/AAFARS set/system on hand.

Records should identify the item (See 17-4 above) tested,  date tested, passed or failed test, who conducted the test. Records need to be maintain as test is required.

17-6.  Questions or comments pertaining to the monthly testing should be directed to Commander, US Army Tank-Automotive and Armaments Command, ATTN: AMSTA-AC-NML, Rock Island, IL 61299-7630.  The email address is amsta-ac-nml@ria.army.mil.  The FAX number is DSN 793-0726 or commercial (309) 782-0726. 

ATTACHMENT  18

Tractor and Fuel Tanker Load Limits

	Tractor Model Number
	Tractor          Load Limit (lbs.)
	Fuel Tankers (2,500,  5,000 & 7,500 gallon)

	
	
	Model Number
	On-Hwy Load Limit (gallon)
	Off-Hwy Load Limit (gallon)

	M818 Series
	37,500 
	M131 
	5,000
	3,000

	M931 & 932 Series
	37,500
	M131A2
	5,000
	3,000

	
	
	M131A3C
	5,000
	3,000

	M1088
	60,710 (Hwy)
	
	
	

	M1088
	46,007(Off-Hwy)
	M131A4
	5,000
	3,000

	
	
	M131A4C
	5,000
	3,000

	
	
	
	
	

	
	
	M131A5
	5,000
	3,000

	
	
	M131A5C
	5,000
	3,000

	
	
	
	
	

	
	
	M967
	5,000
	3,000

	
	
	M967A1
	5,000
	3,000

	
	
	M967A2
	5,000
	3,000

	
	
	
	
	

	
	
	M969
	5,000
	3,000

	
	
	M969A1
	5,000
	3,000

	
	
	M969A2
	5,000
	3,000

	
	
	M969A3
	5,000
	3,000

	
	
	
	
	

	
	
	M970
	5,000
	3,000

	
	
	M970A1
	5,000
	3,000

	
	
	
	
	

	
	
	M1062 (7,500 gal)
	
	

	
	
	
	
	

	
	
	M1098 (Water)
	5,000
	2,443

	
	
	
	
	

	  SEE NOTE #2
	
	M978  HEMTT
	2,500 
	2,500


NOTE:  1.   GPM 96-09 refers to a towing load limits of 37,500 pounds.    

A DA waiver (96-3 dtd 30 Apr 96) was issued allowing the M818, M931, M932 series tractors (prime movers) to tow the M131 and M900 series fuel semi-trailers with up to a 5,000 gallon load (but not water) on hard surface, gravel and dirt roads. 

A maximum towing speed of 40 mph for Highway and Secondary roads, 35 mph for Cross country roads, 25 mph for sand and snow and 12 mph for Icy conditions.   The M931 and M932-series tractors rear tire pressure must be increased to 70 psi.  If equipped with the Central Tire Inflation System (CTIS) the CTIS must be disabled per the tractor technical manuals. 

When the M818, M931 and M932 series prime movers are operating on cross-country terrain the payload is limited to 3,000 gallons load limit.

The M52 is not covered by the DA waiver this means they are limited to a maximum load of 3,000 gallons on all surfaces.

The M1088 FMTV series vehicles load limits Off-Hwy 46007, Hwy 60710 Lbs. weight.

NOTE:  2.  HEMTT TANKER M978.

The HEMTT M978, load capacity is 2,500 on or off road.  A reduced load of 2,200 gallon limit should loaded when recirculation is to be performed as the fuel automatic shut-off will be activated when the quantity is greater then the 2,200 gallon quantity. 

ATTACHMENT  19

Collapsible Fabric Fuel Tanks Fill Capacity and marking

Collapsible fabric tanks are affected by the operating condition.  In hot climates, the coating material becomes increasingly delicate as the temperature rises, with the potential that the bag will seep and could fail.  The following are recommended service procedures.

19-1.  Air Force: Local procedures for the 50k and 210k bags depend on bag manufacturer, size and use. The local reduced inventory percentage depending on a tanks capacity can range between 16 and 40 percent.  After an initial period of use (under 1 year) at a reduced volume a further reduction in the volume is set if the bag is still in use.

(Example: 50K bag (depending on bag manufacturer) may have a fill volume of no more then 30 to 35k gallons and for the 210k bag, volume starts at 160k then after one year is reduced to 125k gallons.)

19-2.  Marine Corps: Local procedure reduces fuel volume by approximately 10%.  

(Example: 20K bag fill volume is reduce to 18k gallons, a 10% reduction.)

19-3.  Army: Local procedures should consider the following when operating under hot/humid conditions: location, temperature, condition of bags, and requirements to base a maximum fuel fill limit.  A volume reduction of 10%  minimum is suggested during hot temperature conditions where procedures from higher authority are not provided.                                                                     

(Example:  A 10% reduced volume per bag  is for the 10k = 9k, 20k = 18k, 50k = 45k and 210k = 189k gallons.)

NOTE:  Army units should stencil the collapsible tanks when wetted (fuel put in tank) with the following two items of information:  1) Date wetted and 2) product type.

The stenciled information will be of use if a failure report (QDR) is submitted and with the product indicated on the tank the same product as previously stored would be placed back in the tank when placed in use. This requirement should be included in the unit SOP. 
NOTE:  The following applies to the Army.

US Army Tank Automotive Command (TACOM) Ground Precautionary Message (GPM) 03-002 and Army Petroleum Center (APC) Technical Advisory Message (TAV) 03-001, establish the maximum fill level for all “RELIANCE” manufactured collapsible tanks at 70% under all conditions in all areas. 

ATTACHMENT 20

WET-WING DEFUELING EQUIPMENT 

The following are the minimum suggested items to conduct operations from the skin of an Air Force aircraft connecting to one or two defueling points.  The hose will allow clearance outside of the 50 foot fuel servicing safety zone (FSSZ).   

NOTE: The following listed items were compiled from the following TM's:   10-4930-250-13&P,                5-4930-237-10  and 10-4930-232-12&P.

 Item #          Item Description                           Quantity              NSN                          P/N
     1.       Nozzle, D-1  (Unisex)                                  2          4930-01-297-3777             50-0052

     2.       Hose Discharge (2"Unisex  x  50')              4          4720-01-298-0732             50-0049

     3.       Coupling, Adapter                                       2          4730-01-459-4416
13230E5964-01

                  (2" Unisex to 3" Camlock Male)

     3.      Coupling, Adapter                                        2          4730-01-459-4424         13230E5965-01

                  (2" Unisex to 3" Camlock Female)

    4.        Wye Assembly                                            1          4730-01-096-1045    
     13222E9893

                   (2ea. - 3" M  x  1ea. - 4" M/Camlock)

    5.
Quick-Acting Valve Assy. (3")                   2         4820-01-098-4925          13222E9888

    6. 
Gate Valve Assy.  (4")                                 1         4820-00-075-2404          13222E9882

NOTE: Additional items 

1.  Fire extinguishers, 3 ea.ch – 20 lb, Dry Chemical.  

                    (2 at AC fuel connection point and one at edge of safety zone.) 

2.  Grounding Rod, 1 each  For us at un-improved airfields. 

3.  Grounding Cable (w/Plier Clamp), 2 ea. 

                (1 each - 20 ft, and 1 each - 100 foot cable for aircraft at un-improved airfields).

Layout of Wet-Wing Defueling Equipment


                             1


  2

     3

   Item                Item

Number      Description

     1.            Nozzle, D-1  (Unisex) 

     2.            Hose Discharge (2"Unisex  x  50') 

     3.            Coupling, Adapter (2" Unisex to 3" Camlock Male) 

     3.            Coupling, Adapter  (2" Unisex to 3" Camlock Female)

     4.            Wye Assembly  (2ea. - 3" M  x  1ea. - 4" M/Camlock)

     5.
     Quick-Acting Valve Assy. (3") 

     6. 
     Gate Valve Assy.  (4")                                            


ATTACHMENT  21

MATERIAL SAFETY DATA SHEETS 

(JP-8,  JP-8 + 100,   JP-5,  MOGAS,  JP-4,  DF-2,  AVGAS,  etc.)

The Material Safety Data Sheets (MSDS)  can be downloaded from the following internet sites:

http://hazard.com/msds/ 

http://www.msdssearch.com/DBLinksN.htm

http://www.dscr.dla.mil/htis/htis.htm



















Aircraft





Connection to FSSP and/or Fuel  Truck





100 feet





NOTE:  If two defueling points are connected at the aircraft, add to  item #3's (Coupling Adapter);            item #4 (Quick Acting Valve), attaching to item #5 (Wye Assy.), followed by item #6 (Gate Valve Assy.) before connecting to the receiving point (FSSP or Fuel Tank Truck).
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