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BACKGROUND

This analysis is as a joint effort between HQ, Operations Support Command (OSC) and the Army Materiel Systems Analysis Activity (AMSAA).  It is considered to be Phase II of the strategic configured load (SCL) feasibility study directed by TACOM-ARDEC, Defense Ammunition Logistics Activity (DALA).  The Defense Ammunition Center (DAC) provided key information on the CL configurations and on packing single items in containers and on CROPs.

In FY99 we conducted an SCL Feasibility Study as part of the Army Studies Program.  That study was sponsored by DA DCSLOG and directed by DALA.  The final report was completed by AMSAA in December 99.  The objective of that study was to analyze the SCL concept and help the Army make smart decisions on how best to implement it.  We considered the potential “factory to foxhole” solutions that would make economic, analytical, and doctrinal sense to the Army.  We evaluated various alternative locations for building the SCLs.  Our conclusion was that the most cost-effective location is at the ammunition depots.  The Command Analysis Office, Operations Support Command, developed a computer model that computed the costs associated with these alternative construction site locations.

In this phase II effort, we redesigned the computer model to compare the ammunition outloading requirements in discrete time periods with the outloading capability of the depots.  We used the model to determine the total cost, to determine the ammunition shortfalls, to determine the number of containers and CROPs needed, and to identify potential workload bottlenecks resulting from the constrained depot outloading.   We conducted sensitivity analyses to determine the effects of variations in the time-phased depot outloading capability and variations in the time-phased ammunition requirement.

ANALYSIS PROCEDURE

The first step of our analysis procedure was to compute the total number of CL’s and single item loads that could be made from the total retail ammunition requirement.  For this calculation, the actual amount of ammunition on-hand is immaterial – we ran the model as if the amount of ammunition available was unlimited.  The calculation represents shipping the entire QWARRM ‘07 requirement.  See Table 1, page 8, for the number of CL packages that can be made for this retail requirement.  The data in Table 1 is reported by CL number, by scenario, and by whether the single item loads are floor-loaded or on a CROP.

The next step in our analysis was to determine the wholesale ammunition requirement.  We did this by reducing the retail requirement for each scenario by the amount of applicable ammunition available in each theater.  We further reduced the SWA requirement by the amount of applicable ammunition on the pre-positioned ships.  See appendix A on “Wholesale Requirement Determination”, page 18, for a more detailed description.  We ran the model with several different sets of data: configured loads and single item loads versus only single item loads; actual assets versus unlimited assets; and single item loads floor-loaded versus single item loads on a CROP.  Table 2, page 9, shows the number of CLs for the various sets of data.

MODEL PROCESSING

The model acts as a “scheduler”.  Each requirement has a date, which is the day on which the scheduler knows that requirement exists.  On day D, the scheduler can see requirements occurring on day D and earlier.  In addition to the requirements, the scheduler has several controls: a list of acceptable CL building sites, a list of sites that can issue assets, a list of assets, a maximum delay that can occur for inter-depot shipping, a maximum number of days he can wait before scheduling requirements, and a scheduling criterion.  Using these requirements and controls the scheduler creates a daily plan in the following manner:

1. First schedule all the CL packages he can. 

2. From the remaining requirement, for items in a CL package, older than the maximum wait, schedule as many full container loads of single items as he can.  Items not in a CL package are scheduled without regard for the maximum wait.

3. From the remaining requirement, for items in a CL package, older than the maximum wait, build mixed container loads of whatever ammunition we have that can be applied to the requirement.  Items not in a CL package are scheduled without regard for the maximum wait.  In this step, the model ignores compatibility considerations.  At each depot, on each day, we will have at most one partly full mixed container load going to PAC and one partly full mixed container load going to SWA.  (The partly full container load may be a single item, if that is all that the depot still has to ship on that day, or it may be a mixed load of several different items.)

The intent of step three is that no requirement will have a shortfall unless there are no more assets anywhere that could be applied to that requirement.

The scheduler is always “looking forward” from the day on which he/she handles the requirement.  On day D, the scheduler can schedule a CL package, a single item container load, or a mixed container load to be built on a day later than D.  When the package is built depends on when there is lift available, but it will not be scheduled later then period D plus the maximum inter-depot shipping delay.  Inter-depot shipments will be scheduled to accommodate CL package dates.  Also on day D, the scheduler can schedule a shipment on a day later than D to satisfy remaining item requirements.  When these shipments occur depends on when there is lift available. 

Control Variables
1) Site Lists: A list of issuing sites and a list of CL building sites are inputs to the model.

2) Assets: The assets used in the study are filtered by ownership code, condition code, and the site lists.

3) Maximum delay for inter-depot shipping.  For example, if this variable is 2, no CL construction will be scheduled on day D, which ships on day (D + 3) or later.

4) Maximum number of days he can wait before scheduling requirements for items in a CL package, M.  For example, on Day D, any unfilled requirement older than (D – M) will be scheduled as a single item shipment.  Item not in a CL package are not delayed by this variable.

5) Schedule Selection Criteria:  Shipments can be scheduled based on the following criteria:

a) Shipping Date

b) Date Of Arrival At POE

c) Issue And Receipt Cost

d) Available Outloading Capacity

Heuristics And Assumptions

1. When CAPULDI data is not available, the number of items per container is based on 13.9 tons per container.

2. Outloading is measured in containers per day.

3. Each CL counts as one unit of outloading capacity.

4. No additional time is required to build a CL package compared to a single item load.

5. For issuing CL packages, single item container loads and mixed item container loads, outloading is used in units of whole containers – no fractions

6. For receiving single item container loads and mixed item container loads, outloading is used in units of whole containers or fractions

7. Outloading measurement of inter-depot shipments.  The issuing site will decrement its outload capability by one for each full or partial container equivalent sent off to another depot.  Example: four issues, each one-quarter container equivalent, going to four different destinations will count as four container equivalents of outload capability.  The receiving site will decrement its outload capability by the container equivalents received.  Example: four receipts, each one-quarter container equivalent, arriving from four different locations will count as one container equivalent of outload capability. 

8. ‘Date’ on a requirement means the day on which the ‘scheduler’ knows the requirement exists.

9. A plant can be a CL building site if all the ammunition needed for the CL package is at the plant.  The model does not ship to a plant to build a CL package. 

10. Plants have container outloading capability.

11. Any depot can be a CL building site.

12. Substitute item replacement factors are all one (except for the DXXX/D563 substitution which was done by hand before the model was run)

13. There are no “buffer constraints” at the depots or the ports.

14. The model moves a prime item from another site before using a substitute item that is at the building site.

15. Each scenario has only one POE.

16. We have only “theater level visibility” of shipping: there are no individual destinations within the theaters.

17. The model tracks containers only until they arrive at the port.

18. Single item shipments that correspond to a single item package are counted as CL shipments.

Package Selection

The model builds CL packages one at a time, in priority order, until no more can be built or the user-input requirement for each CL has been reached for each scenario.  A package is defined as all ammunition making one complete CL configuration.  The model constrains package construction based on available assets, outloading capacity, the package’s requirement, as well as the current individual requirements for the items making up the package. 

Building Site Selection

The user supplies a list of acceptable building sites.  The model generates a schedule using each site on this list as the building site.  The “best” schedule, as defined by the selection criterion input by the model user, is used to allocate assets and build the package.  If two or more sites receive the same value, the model uses alphabetical order to select a schedule and building site.  The user has the option of limiting CL construction to either staging sites or the POE of each scenario.  Another option gives preference to sites, which have all the required assets to construct the CL. 

Issuing Site Selections

If the building site is a plant no inter-depot moves are made.  If the building site is not a plant, inter-depot moves are made in the following manner.  Prime assets are applied first.  The model makes a list of sites with their available assets and available shipping date.  The available shipping date is dependent on the issuing site’s lift capability, the receiving site’s lift capability, and the distance between the two sites.  Assets are allocated based on the selection criteria input by the model user.  If there are insufficient prime items to build a package, the model attempts to build the package with substitute items.  The rules for the selection of issuing sites for substitutes are the same as the rules for selecting prime item issuing sites.  A model option allows for construction of a package without sufficient assets on hand.  Newly issued assets are positioned at the building site when there are insufficient assets to build a package.

Single Item Requirements

After the model finishes scheduling CL shipments, it attempts to schedule any remaining eligible requirements.  Eligible requirements include unsatisfied requirements for items in a CL package, which are older than a user input value and all unsatisfied requirements for items not in a CL package.  Prime items are initially used to fill these requirements.  If there are sufficient items to fill the requirement for every scenario, the model schedules these items based on outloading capability and the selection criterion input by the model user.  If there are not sufficient resources to meet every scenario’s requirement for the item, the model prorates the available items based on each scenario’s remaining requirement.  For example, if one scenario has a remaining requirement of 1000 items and a second has a requirement of 500 items, the scenario with a requirement of 1000 items would receive 2/3 of the remaining assets and the second scenario would receive 1/3 of the assets.  The day that single item requirements reach the scenario’s POE depends on the selection criterion, outloading capability and the distance between the POE and shipping sites.  If a requirement remains after applying prime assets, the model uses substitutes to meet a scenario’s remaining requirement for individual items.  The allocation and site selection logic used for prime assets is also used for substitutes.  A model option allows requirements to be filled when there are insufficient existing assets.  The logic for positioning these new assets is the same as selecting issuing sites for existing assets.

 Data Requirements

	CL Data
	Required Items

	
	Quantities

	Asset Data
	Location

	
	DODIC

	
	Quantity Required By Day

	
	Condition Codes

	
	Ownership / Purpose Codes

	Transportation Data
	Distance And Time Between Sites

	
	Break bulk shipping rates

	
	CROP shipping rates

	
	Number of items per CROP

	Site Data
	Outloading Capacity By Day

	
	Issue Cost

	
	Receipt or Stuffing Cost

	Item Data
	DODIC

	
	Weight

	
	Substitutes

	Scenario Data 
	CL Requirements For The Entire Scenario

	
	Daily Single Item Requirements

	
	CL Priority by day

	
	POE

	
	Export-Handling Fee

	
	Over Ocean Cost

	
	Import-Handling Fee

	
	Container Stuffing Cost


ASSUMPTIONS

Requirements:

· No requirement for configured loads was available, thus a requirement for single items was used instead.

· The basic requirement is the DA QWARRM07.

· We (OSC) computed the requirements for prop charges, fuzes, and primers. Where we could, we computed the prop charges, fuzes, and primers based on the latest configurations.

· Some DODICs were changed in the requirements to make a better match with the configurations.

· Some required items were deleted, because we could not find information about them.

· (More details in Appendix B, Adjustments to Requirements.)

Time phasing:

· Time phasing for the main munitions is based on combat consumption from the CAA model.

· Time phasing for the non-modeled munitions is based on the DA WARREQ05.

· The dates in the “time phasing” were assumed to be the day the scheduler sees the requirement.

· The required dates for the second scenario were shifted to match the dual OPLAN time line.

· For items that did not have time phasing, we used the time phasing for a similar item.  For missiles and engineering items there weren’t very many items that did have time phasing, so some of the “similar items” aren’t very similar.

· (More details in Appendix C, Adjustments to Time Phasing.)

Configurations:

· The basic configurations for this study are those used for the prepositioned ship conversion.  During the meeting on March 27-28, 2001, the members of the Configured Load Working Group suggested corrections to the printed list of the configurations.  The Transportation Engineering Division of the DAC
 provided a corrected list of the configurations on May 17, 2001.

· Purely for this study we made “without fuzes” versions of the 155MM artillery configurations.  The reason for doing this is that we anticipated that the computer model would not build many of the full configurations because of the number of fuzes in the retail inventory.  We wanted to avoid an unrealistic undercount of the total number of packages built.

· Remove configuration 23 from the study.

· Several minor changes were made to the configuration list as documented in Appendix D, Adjustments to Configurations

· Final configured load configurations are listed in Appendix G, CL Configurations.

Priorities:

The priorities for the configured loads were prepared by HQDA ODCSLOG
 , based on input from EUSA.

(More details in Appendix H, CL Package Priority.)

Single item container loads:

The quantity of each ammunition item that will fit in a container was computed using data from the Conventional Ammunition Packaging and Unit Load Drawing Index (CAPULDI).  The quantity was determined by computing the number of pallets that will fit in a container based on the dimensions (“footprint”) and weight of a pallet and on the internal dimensions and weight limit of a container.

Substitute item lists:

· The basic lists are the current lists of Army substitute items for OPLANs.

· Some substitute items were added to make a better match with the requirements and the configurations.

· (More details in Appendix E, Adjustments to Substitute File.)

Depots and plants:

McAlester, Crane, Blue Grass, Tooele, Anniston, Letterkenny, Red River, Hawthorne, Milan, Iowa

Lake City, Lone Star, Pine Bluff

Retail assets:

· WARS assets as of 30 June 2001was used.

· Included all serviceable assets (including condition codes E and N).

· The ammunition on the prepositioned ships was applied for the scenario that started first.

· All available primes and applicable substitutes were applied to satisfy the requirements.

· (More details in Appendix F, Details About Retail Assets.)

CONUS assets:

· Both CCSS and VISTA assets as of 30 June 2001 were used .

· Inventory assets utilized included condition codes ABCDEKN and purpose codes ABCDMSTU.

· A quantity of  8,278 MLRS was relocated from Camden, AR, to McAlester (5,819 of which 5,000 are projected to be moved in 2002), Blue Grass, Anniston, and Tooele (819 or 820 each).  Except for these MLRS, the other inventory assets were considered where they actually are located and the model was allowed to choose which location and what ammunition to move in order to build packages.

Outloading capability:

· Building one package on a CROP uses the same amount of outloading capability as filling one floor-loaded container with a single item.  The amount of outloading capability required to fill one container is a constant independent of which configuration or which single item goes in the container.

· Plants have container outloading capability as well as depots.

· For the final set of runs we will use ASMP lift capability, Army only.  (A percent of the outloading capability for each day is subtracted to allow for outloading used by the other services.  The percent subtracted was computed from OPLAN data.)

Transportation network:

· Transit times between depots and from depots to ports provided by AMSOS-RST.

· Shipments to the Pacific will go through Concord.

· Shipments to southwest Asia will go through MOTSU.

Cost data:

· See appendix I for handling and transportation cost data.

· The cost offset for a CROP is the cost avoidance from the cost that would be incurred by blocking and bracing ammunition floor loaded in a container. The cost offset was determined by the Defense Ammunition Center to be $258.00 per container.

Repackaging:

· Some repackaging will be done at the unit pack level; for example, primers, N523.

· Some repackaging will be done at the pallet level; for example, light pallets of various items.

· Do not reduce lift capability for repackaging.

Runs:

· Current assets, single DODIC loads only (no configured loads) floor-loaded

· Current assets, single DODIC loads only (no configured loads) on CROP

· Current assets, configured loads plus single DODIC loads floor-loaded

· Current assets, configured loads plus single DODIC loads on CROP

· Unlimited assets, single DODIC loads only (no configured loads) floor-loaded

· Unlimited assets, single DODIC loads only (no configured loads) on CROP

· Unlimited assets, configured loads plus single DODIC loads floor-loaded

· Unlimited assets, configured loads plus single DODIC loads on CROP

About the model, general:

· Model builds packages using assets, requirements, and outloading capability as constraints.

· User can choose among several alternatives for the criterion for selecting which location to build package.

· Required items that are not shipped in configured loads are shipped as single item loads in containers.

 STUDY RESULTS

The following tables summarize various details, to include the number of configured loads and single item loads that could be built in total as well as at each depot.  Some of the results are shown for the retail requirement and some for the wholesale requirement.  The total cost for construction and shipping of the wholesale requirement is portrayed in Table 5, page 14. An average container weight was calculated and is displayed in Table 6, page 15.  The impact upon depot outloading is shown in Table 7, page 15.  The following baseline runs were conducted:

Current assets, single DODIC loads only (no configured loads) floor-loaded,

Current assets, single DODIC loads only (no configured loads) on CROP,

Current assets, configured loads plus single DODIC loads floor-loaded,

Current assets, configured loads plus single DODIC loads on CROP,

Unlimited assets, single DODIC loads only (no configured loads) floor-loaded,

Unlimited assets, single DODIC loads only (no configured loads) on CROP,

Unlimited assets, configured loads plus single DODIC loads floor-loaded, and

Unlimited assets, configured loads plus single DODIC loads on CROP.

Table 1: CL Packages Based on Retail Requirements with Unlimited Outloading and Unlimited Assets

A listing of CL construction by scenario using floor and CROP loaded containers.  We based this listing on runs using retail requirements and unlimited assets.  This chart shows the number of containers that would be required if we moved the entire retail requirement.

	
	FLOOR-LOADED
	CROP

	CL
	Scenario A
	Scenario B
	Total CL
	Scenario A
	Scenario B
	Total CL

	002
	193
	136
	329
	193
	136
	329

	004
	626
	998
	1624
	626
	998
	1624

	006
	0
	317
	317
	0
	317
	317

	007
	6120
	12026
	18146
	6120
	12026
	18146

	008
	1161
	2336
	3497
	1161
	2336
	3497

	010
	5078
	8286
	13364
	5078
	8286
	13364

	011
	162
	140
	302
	162
	140
	302

	013
	20
	15
	35
	20
	15
	35

	017
	0
	0
	0
	0
	0
	0

	018
	77
	47
	124
	77
	47
	124

	019
	70
	42
	112
	70
	42
	112

	020
	216
	167
	383
	216
	167
	383

	021
	62
	145
	207
	62
	145
	207

	022
	368
	598
	966
	368
	598
	966

	024
	195
	152
	347
	195
	152
	347

	028
	0
	47
	47
	0
	47
	47

	030
	0
	0
	0
	0
	0
	0

	034
	721
	1509
	2230
	721
	1509
	2230

	035
	240
	503
	743
	240
	503
	743

	036
	746
	1487
	2233
	746
	1487
	2233

	037
	336
	601
	937
	336
	601
	937

	038
	144
	286
	430
	144
	286
	430

	039
	71
	43
	114
	71
	43
	114

	040
	2
	3
	5
	2
	3
	5

	041
	280
	564
	844
	280
	564
	844

	042
	21
	99
	120
	21
	99
	120

	043
	3
	31
	34
	3
	31
	34

	044
	5
	26
	31
	5
	26
	31

	045
	3
	21
	24
	3
	21
	24

	046
	28
	65
	93
	28
	65
	93

	047
	9
	32
	41
	9
	32
	41

	048
	114
	236
	350
	114
	236
	350

	049
	20
	44
	64
	20
	44
	64

	050
	1156
	2239
	3395
	1156
	2239
	3395

	051
	69
	97
	166
	69
	97
	166

	052
	0
	170
	170
	
	170
	170

	053
	70
	67
	137
	70
	67
	137

	054
	2216
	3616
	5832
	2216
	3616
	5832

	07A
	0
	0
	0
	0
	0
	0

	08A
	0
	0
	0
	0
	0
	0

	16A
	247
	274
	521
	247
	274
	521

	21A
	80
	38
	118
	80
	38
	118

	34A
	0
	0
	0
	0
	0
	0

	35A
	0
	0
	0
	0
	0
	0

	36A
	0
	0
	0
	0
	0
	0

	37A
	0
	0
	0
	0
	0
	0

	38A
	0
	0
	0
	0
	0
	0

	50A
	0
	1
	1
	0
	1
	1

	Scenario CL
	20929
	37504
	58433
	20929
	37504
	58433

	Single Item
	5682
	6690
	12372
	6971
	7914
	14885

	Total
	26611
	44194
	70805
	27900
	45418
	73318


Table 2: Summary of Runs Using Wholesale Requirements

Summary of output from the eight baseline runs.  It contains the number of CL shipments, number of single item shipments, and movement cost to the port of debarkation.  Note the primary drivers for CL shipments are asset availability and single item requirements.  The primary driver of cost is the number of containers shipped (POE costs).

	
	
	FLOOR-LOADED

	CL
	
	CL
	SINGLE ITEM
	TOTAL
	MOVEMENT

	REQUIREMENT
	ASSETS
	SHIPMENTS
	SHIPMENTS
	CONTAINERS
	COST

	ITEM BASED
	CURRENT
	17043
	18649
	35,692  
	546,168,204  

	ITEM BASED
	UNLIMITED
	36457
	15769
	52,226  
	825,992,897  

	NONE
	CURRENT
	0
	35552
	35,552  
	569,824,747  

	NONE
	UNLIMITED
	0
	53516
	53,516  
	787,176,470  


	
	
	CROP LOADED

	CL
	
	CL
	SINGLE ITEM
	TOTAL
	MOVEMENT

	REQUIREMENT
	ASSETS
	SHIPMENTS
	SHIPMENTS
	CONTAINERS
	COST

	ITEM BASED
	CURRENT
	17,043  
	21,607  
	38,650  
	573,209,780  

	ITEM BASED
	UNLIMITED
	36,457  
	18,228  
	54,685  
	850,540,080  

	NONE
	CURRENT
	0  
	40,187  
	40,187  
	558,708,325  

	NONE
	UNLIMITED
	0  
	60,448  
	60,448  
	863,716,959  


Table 3: Container Distribution for Wholesale Requirements

Distribution of containers used by site for each baseline run.  Tier 1 depots use only 47-52% of the required containers.  The requirement for containers averaged 4.7% higher for runs with out CL shipments.

	CURRENT ASSETS

	
	FLOOR-LOADED
	CROP

	DEPOTRIC
	CL
	SINGLE ITEM
	TOTAL
	SINGLE ITEM ONLY NO CL
	CL
	SINGLE ITEM
	TOTAL
	SINGLE ITEM ONLY NO CL

	B13
	0
	115
	115
	115
	0
	114
	114
	114

	B19
	0
	112
	112
	143
	0
	117
	117
	150

	B38
	0
	130
	130
	130
	0
	130
	130
	130

	B47
	3773
	964
	4737
	4388
	3806
	1199
	5005
	5161

	B51
	288
	143
	431
	306
	288
	150
	438
	459

	BA9
	0
	447
	447
	447
	0
	500
	500
	500

	BAD
	6222
	963
	7185
	5500
	6189
	1050
	7239
	5861

	BB2
	50
	2505
	2555
	3468
	50
	3026
	3076
	4090

	BC2
	2661
	3410
	6071
	7267
	2661
	3914
	6575
	7858

	BD2
	963
	4890
	5853
	5521
	963
	5741
	6704
	6642

	BKD
	2028
	1768
	3796
	4134
	2028
	1928
	3956
	4461

	BRD
	2
	949
	951
	983
	2
	1061
	1063
	1096

	BTD
	1056
	2253
	3309
	3150
	1056
	2677
	3733
	3665

	TOTAL
	17043
	18649
	35692
	35552
	17043
	21607
	38650
	40187


	UNLIMITED ASSETS

	
	FLOOR-LOADED
	CROP

	DEPOTRIC
	CL
	SINGLE ITEM
	TOTAL
	SINGLE ITEM ONLY NO CL
	CL
	SINGLE ITEM
	TOTAL
	SINGLE ITEM ONLY NO CL

	B13
	0
	112
	112
	113
	0
	113
	113
	113

	B19
	0
	32
	32
	139
	0
	32
	32
	146

	B38
	0
	128
	128
	129
	0
	128
	128
	129

	B47
	6039
	1592
	7631
	6377
	6053
	1994
	8047
	7541

	B51
	234
	135
	369
	186
	234
	141
	375
	222

	BA9
	0
	413
	413
	438
	0
	481
	481
	482

	BAD
	9150
	2339
	11489
	9239
	9115
	2603
	11718
	9884

	BB2
	1184
	1192
	2376
	5275
	1167
	1486
	2653
	6050

	BC2
	4005
	1605
	5610
	9023
	4065
	1799
	5864
	9851

	BD2
	6109
	3404
	9513
	8062
	5965
	3916
	9881
	9481

	BKD
	2362
	834
	3196
	4073
	2364
	1085
	3449
	4778

	BRD
	41
	963
	1004
	3135
	58
	1114
	1172
	3593

	BTD
	7333
	3020
	10353
	7327
	7436
	3336
	10772
	8178

	TOTAL
	36457
	15769
	52226
	53516
	36457
	18228
	54685
	60448


Table 4: CL Construction By Depot With Wholesale Requirements

This listing provides CL construction by site for each baseline run.

	CURRENT ASSETS
	CURRENT ASSETS
	UNLIMITED ASSETS
	UNLIMITED ASSETS

	FLOOR-LOADED
	CROP
	FLOOR-LOADED
	CROP

	CL
	RIC 
	Quantity
	CL
	RIC 
	Quantity
	CL
	RIC 
	Quantity
	CL
	RIC 
	Quantity

	4
	B47
	381
	4
	B47
	381
	4
	B47
	449
	4
	B47
	452

	7
	B47
	1141
	7
	B47
	1167
	6
	B47
	25
	6
	B47
	26

	8
	B47
	394
	8
	B47
	401
	7
	B47
	2540
	7
	B47
	2529

	10
	B47
	1053
	10
	B47
	1056
	8
	B47
	327
	8
	B47
	339

	18
	B47
	1
	18
	B47
	1
	10
	B47
	1030
	10
	B47
	1025

	22
	B47
	117
	22
	B47
	117
	18
	B47
	1
	18
	B47
	1

	34
	B47
	81
	34
	B47
	81
	21
	B47
	1
	21
	B47
	1

	35
	B47
	2
	35
	B47
	2
	22
	B47
	400
	22
	B47
	397

	38
	B47
	27
	38
	B47
	27
	24
	B47
	2
	24
	B47
	5

	41
	B47
	329
	41
	B47
	329
	34
	B47
	159
	34
	B47
	162

	47
	B47
	2
	47
	B47
	2
	35
	B47
	43
	35
	B47
	39

	48
	B47
	24
	48
	B47
	24
	36
	B47
	199
	36
	B47
	206

	54
	B47
	169
	54
	B47
	166
	37
	B47
	48
	37
	B47
	43

	21A
	B47
	1
	21A
	B47
	1
	38
	B47
	67
	38
	B47
	67

	50A
	B47
	51
	50A
	B47
	51
	39
	B47
	3
	39
	B47
	3

	41
	B51
	288
	41
	B51
	288
	41
	B47
	221
	41
	B47
	221

	4
	BAD
	109
	4
	BAD
	109
	47
	B47
	4
	47
	B47
	4

	7
	BAD
	1454
	7
	BAD
	1428
	48
	B47
	32
	48
	B47
	34

	8
	BAD
	472
	8
	BAD
	465
	50
	B47
	240
	50
	B47
	247

	10
	BAD
	2001
	10
	BAD
	1997
	54
	B47
	192
	53
	B47
	1

	20
	BAD
	188
	20
	BAD
	188
	16A
	B47
	16
	54
	B47
	200

	21
	BAD
	36
	21
	BAD
	36
	21A
	B47
	1
	16A
	B47
	11

	34
	BAD
	167
	34
	BAD
	167
	50A
	B47
	39
	21A
	B47
	1

	35
	BAD
	53
	35
	BAD
	53
	41
	B51
	234
	50A
	B47
	39

	38
	BAD
	17
	38
	BAD
	17
	4
	BAD
	132
	41
	B51
	234

	39
	BAD
	7
	39
	BAD
	7
	6
	BAD
	2
	4
	BAD
	129

	41
	BAD
	1
	41
	BAD
	1
	7
	BAD
	2556
	6
	BAD
	2

	47
	BAD
	2
	47
	BAD
	2
	8
	BAD
	542
	7
	BAD
	2567

	48
	BAD
	36
	48
	BAD
	36
	10
	BAD
	2165
	8
	BAD
	530

	50
	BAD
	16
	50
	BAD
	16
	11
	BAD
	6
	10
	BAD
	2204

	54
	BAD
	1652
	54
	BAD
	1656
	20
	BAD
	179
	11
	BAD
	6

	21A
	BAD
	11
	21A
	BAD
	11
	21
	BAD
	125
	20
	BAD
	179

	18
	BB2
	6
	18
	BB2
	6
	22
	BAD
	92
	21
	BAD
	125

	41
	BB2
	24
	41
	BB2
	24
	24
	BAD
	47
	22
	BAD
	90

	44
	BB2
	11
	44
	BB2
	11
	34
	BAD
	266
	24
	BAD
	44

	47
	BB2
	1
	47
	BB2
	1
	35
	BAD
	94
	34
	BAD
	263

	48
	BB2
	8
	48
	BB2
	8
	36
	BAD
	201
	35
	BAD
	98

	6
	BC2
	39
	6
	BC2
	39
	37
	BAD
	173
	36
	BAD
	194

	10
	BC2
	1539
	10
	BC2
	1539
	38
	BAD
	36
	37
	BAD
	178

	18
	BC2
	11
	18
	BC2
	11
	39
	BAD
	13
	38
	BAD
	36

	19
	BC2
	7
	19
	BC2
	7
	41
	BAD
	55
	39
	BAD
	13

	41
	BC2
	28
	41
	BC2
	28
	48
	BAD
	28
	41
	BAD
	53

	45
	BC2
	16
	45
	BC2
	16
	50
	BAD
	413
	48
	BAD
	26

	54
	BC2
	1021
	54
	BC2
	1021
	51
	BAD
	12
	50
	BAD
	401

	4
	BD2
	364
	4
	BD2
	364
	53
	BAD
	16
	51
	BAD
	12

	6
	BD2
	1
	6
	BD2
	1
	54
	BAD
	1958
	53
	BAD
	15

	8
	BD2
	464
	8
	BD2
	464
	16A
	BAD
	16
	54
	BAD
	1916

	18
	BD2
	1
	18
	BD2
	1
	21A
	BAD
	11
	16A
	BAD
	11

	54
	BD2
	133
	54
	BD2
	133
	50A
	BAD
	12
	21A
	BAD
	11

	10
	BKD
	1684
	10
	BKD
	1685
	2
	BB2
	13
	50A
	BAD
	12

	28
	BKD
	3
	28
	BKD
	3
	4
	BB2
	47
	2
	BB2
	14

	53
	BKD
	24
	53
	BKD
	24
	6
	BB2
	10
	4
	BB2
	47

	54
	BKD
	317
	54
	BKD
	316
	7
	BB2
	294
	6
	BB2
	10

	40
	BRD
	2
	40
	BRD
	2
	11
	BB2
	8
	7
	BB2
	322

	6
	BTD
	2
	6
	BTD
	2
	18
	BB2
	3
	11
	BB2
	8

	8
	BTD
	373
	8
	BTD
	373
	22
	BB2
	77
	18
	BB2
	4

	18
	BTD
	6
	18
	BTD
	6
	34
	BB2
	127
	22
	BB2
	84

	19
	BTD
	4
	19
	BTD
	4
	35
	BB2
	15
	34
	BB2
	127

	22
	BTD
	1
	22
	BTD
	1
	41
	BB2
	46
	35
	BB2
	15

	41
	BTD
	92
	41
	BTD
	92
	44
	BB2
	11
	41
	BB2
	49

	54
	BTD
	578
	54
	BTD
	578
	47
	BB2
	1
	44
	BB2
	11

	CL TOTAL
	
	17043
	CL TOTAL
	
	17043
	48
	BB2
	8
	47
	BB2
	1

	
	
	
	
	
	
	50
	BB2
	118
	48
	BB2
	8

	
	
	
	
	
	
	16A
	BB2
	14
	50
	BB2
	123

	
	
	
	
	
	
	50A
	BB2
	392
	16A
	BB2
	15

	
	
	
	
	
	
	6
	BC2
	59
	50A
	BB2
	329

	
	
	
	
	
	
	7
	BC2
	1289
	6
	BC2
	59

	
	
	
	
	
	
	10
	BC2
	1540
	7
	BC2
	1351

	
	
	
	
	
	
	18
	BC2
	2
	10
	BC2
	1540

	
	
	
	
	
	
	19
	BC2
	4
	18
	BC2
	1

	
	
	
	
	
	
	22
	BC2
	32
	19
	BC2
	4

	
	
	
	
	
	
	38
	BC2
	42
	22
	BC2
	32

	
	
	
	
	
	
	45
	BC2
	16
	38
	BC2
	41

	
	
	
	
	
	
	54
	BC2
	1021
	45
	BC2
	16

	
	
	
	
	
	
	2
	BD2
	1
	54
	BC2
	1021

	
	
	
	
	
	
	4
	BD2
	364
	4
	BD2
	364

	
	
	
	
	
	
	6
	BD2
	1
	6
	BD2
	1

	
	
	
	
	
	
	7
	BD2
	3586
	7
	BD2
	3432

	
	
	
	
	
	
	8
	BD2
	890
	8
	BD2
	859

	
	
	
	
	
	
	10
	BD2
	62
	10
	BD2
	62

	
	
	
	
	
	
	11
	BD2
	2
	11
	BD2
	2

	
	
	
	
	
	
	34
	BD2
	701
	34
	BD2
	683

	
	
	
	
	
	
	35
	BD2
	245
	35
	BD2
	243

	
	
	
	
	
	
	38
	BD2
	16
	38
	BD2
	15

	
	
	
	
	
	
	54
	BD2
	212
	54
	BD2
	212

	
	
	
	
	
	
	50A
	BD2
	29
	50A
	BD2
	92

	
	
	
	
	
	
	10
	BKD
	1912
	10
	BKD
	1878

	
	
	
	
	
	
	22
	BKD
	3
	22
	BKD
	1

	
	
	
	
	
	
	24
	BKD
	57
	24
	BKD
	57

	
	
	
	
	
	
	28
	BKD
	4
	28
	BKD
	4

	
	
	
	
	
	
	41
	BKD
	2
	41
	BKD
	1

	
	
	
	
	
	
	53
	BKD
	54
	53
	BKD
	54

	
	
	
	
	
	
	54
	BKD
	89
	54
	BKD
	123

	
	
	
	
	
	
	16A
	BKD
	206
	16A
	BKD
	211

	
	
	
	
	
	
	36A
	BKD
	35
	36A
	BKD
	35

	
	
	
	
	
	
	7
	BRD
	39
	7
	BRD
	56

	
	
	
	
	
	
	40
	BRD
	2
	40
	BRD
	2

	
	
	
	
	
	
	2
	BTD
	7
	2
	BTD
	7

	
	
	
	
	
	
	4
	BTD
	305
	4
	BTD
	305

	
	
	
	
	
	
	6
	BTD
	138
	6
	BTD
	137

	
	
	
	
	
	
	7
	BTD
	1586
	7
	BTD
	1633

	
	
	
	
	
	
	8
	BTD
	429
	8
	BTD
	460

	
	
	
	
	
	
	10
	BTD
	1118
	10
	BTD
	1118

	
	
	
	
	
	
	11
	BTD
	6
	11
	BTD
	6

	
	
	
	
	
	
	18
	BTD
	2
	18
	BTD
	2

	
	
	
	
	
	
	19
	BTD
	3
	19
	BTD
	3

	
	
	
	
	
	
	21
	BTD
	5
	21
	BTD
	5

	
	
	
	
	
	
	22
	BTD
	286
	22
	BTD
	286

	
	
	
	
	
	
	24
	BTD
	51
	24
	BTD
	51

	
	
	
	
	
	
	28
	BTD
	12
	28
	BTD
	12

	
	
	
	
	
	
	34
	BTD
	151
	34
	BTD
	169

	
	
	
	
	
	
	35
	BTD
	39
	35
	BTD
	41

	
	
	
	
	
	
	38
	BTD
	22
	38
	BTD
	24

	
	
	
	
	
	
	41
	BTD
	217
	41
	BTD
	217

	
	
	
	
	
	
	51
	BTD
	4
	51
	BTD
	4

	
	
	
	
	
	
	53
	BTD
	21
	53
	BTD
	21

	
	
	
	
	
	
	54
	BTD
	2360
	54
	BTD
	2360

	
	
	
	
	
	
	36A
	BTD
	375
	16A
	BTD
	4

	
	
	
	
	
	
	50A
	BTD
	196
	36A
	BTD
	375

	
	
	
	
	
	
	CL TOTAL
	
	36457
	50A
	BTD
	196

	
	
	
	
	
	
	
	
	
	CL TOTAL
	
	36457


Table 5: Shipping Cost Summary With Wholesale Requirement

This chart provides a breakdown of the costs associated with each baseline run into SDO, transit, and port costs.  The majority of cost for each run is associated with various port fees including over ocean cost.  The cost offset for using a CROP is $258.

	CURRENT ASSETS

	
	FLOOR-LOADED
	CROP LOADED

	INTER DEPOT ISSUE
	10,943,561 
	10,829,659 

	SINGLE ITEM ISSUE
	59,371,659 
	59,263,533 

	CL ISSUE
	58,619,502 
	58,551,486 

	CROP OFFSET
	(4,397,094)
	(9,971,700)

	INTER DEPOT RECEIPT
	11,920,932 
	11,772,845 

	INTER DEPOT TRANSIT
	8,357,536 
	9,566,213 

	SINGLE ITEM TRANSIT
	30,809,183 
	35,308,368 

	CL TRANSIT
	29,349,758 
	29,345,741 

	CL PORT COST
	168,800,694 
	168,800,694 

	SINGLE ITEM PORT COST
	172,392,473 
	199,742,940 

	TOTAL COST
	546,168,204 
	573,209,780 

	
	
	

	
	
	

	UNLIMITED ASSETS

	
	FLOOR-LOADED
	CROP LOADED

	INTER DEPOT ISSUE
	28,995,255 
	28,712,228 

	SINGLE ITEM ISSUE
	53,402,636 
	53,039,995 

	CL ISSUE
	135,745,483 
	136,051,224 

	CROP OFFSET
	(9,405,906)
	(14,108,730)

	INTER DEPOT RECEIPT
	28,070,320 
	27,909,569 

	INTER DEPOT TRANSIT
	19,623,041 
	22,084,441 

	SINGLE ITEM TRANSIT
	27,944,284 
	31,770,757 

	CL TRANSIT
	54,374,595 
	54,528,271 

	CL PORT COST
	343,117,614 
	343,117,614 

	SINGLE ITEM PORT COST
	144,125,575 
	167,434,710 

	TOTAL COST
	825,992,897 
	850,540,080 


	CURRENT ASSETS W/O CL

	
	FLOOR-LOADED
	CROP LOADED

	INTER DEPOT ISSUE
	0 
	0 

	SINGLE ITEM ISSUE
	114,742,934 
	114,645,810 

	CL ISSUE
	0 
	0 

	CROP OFFSET
	0 
	(10,368,246)

	INTER DEPOT RECEIPT
	0 
	0 

	INTER DEPOT TRANSIT
	0 
	0 

	SINGLE ITEM TRANSIT
	114,742,934 
	70,153,657 

	CL TRANSIT
	0 
	0 

	CL PORT COST
	0 
	0 

	SINGLE ITEM PORT COST
	340,338,879 
	384,277,104 

	TOTAL COST
	569,824,747 
	558,708,325 

	
	
	

	
	
	

	UNLIMITED ASSETS W/O CL

	
	FLOOR-LOADED
	CROP LOADED

	INTER DEPOT ISSUE
	0 
	0 

	SINGLE ITEM ISSUE
	187,408,179 
	186,837,682 

	CL ISSUE
	0 
	0 

	CROP OFFSET
	0 
	0 

	INTER DEPOT RECEIPT
	0 
	0 

	INTER DEPOT TRANSIT
	0 
	0 

	SINGLE ITEM TRANSIT
	99,913,028 
	111,913,551 

	CL TRANSIT
	0 
	0 

	CL PORT COST
	0 
	0 

	SINGLE ITEM PORT COST
	499,855,264 
	564,965,727 

	TOTAL COST
	787,176,470 
	863,716,959 


Table 6: Average Weight of CL and Single Item Shipments

Average weight of CL shipments and single item shipments for those baseline runs in which we modeled CL construction.

	
	
	FLOOR-LOADED

	CL REQUIREMENT
	ASSETS
	CL SHIPMENTS
	WEIGHT
	AVERAGE
	SINGLE ITEM SHIPMENTS
	WEIGHT
	AVERAGE

	ITEM BASED
	CURRENT
	17,043 
	195,218 
	11.45
	18,649
	216,748 
	11.62

	ITEM BASED
	UNLIMITED
	36,457  
	458,940  
	12.59
	15769
	178,348  
	11.31

	
	
	
	
	
	
	
	

	TOTAL FOR ALL RUNS
	
	53,500 
	654,157 
	12.23
	34,418
	395,096 
	11.48


	
	
	CROP LOADED

	CL REQUIREMENT
	ASSETS
	CL SHIPMENTS
	WEIGHT
	AVERAGE
	SINGLE ITEM SHIPMENTS
	WEIGHT
	AVERAGE

	ITEM BASED
	CURRENT
	17,043 
	195,218 
	11.45
	21607
	216,744  
	10.03

	ITEM BASED
	UNLIMITED
	36,457  
	458,940  
	12.59
	18228
	178,347 
	9.78

	
	
	
	
	
	
	
	

	TOTAL FOR ALL RUNS
	
	53,500 
	654,157 
	12.23
	39,835
	395,091 
	9.92


Table 7: Number of Days Outloading is Constrained by Site

This chart provides the number of days outloading capacity, assets, or single item requirements constrained the construction of at least one CL.  In addition, it provides the number of days each site was constrained by outloading capacity.  Outloading capacity had only marginal effect on CL construction for the entire base compared to asset or single item requirement constraints.  However, numerous individual sites show at least some local outloading bottlenecks.

	
	
	RETAIL REQUIREMENTS
	WHOLESALE REQUIREMENTS

	
	
	UNLIMITED ASSETS
	UNLIMITED ASSETS
	CURRENT ASSETS

	SITE
	DEPOT RIC
	FLOOR-LOADED
	CROP
	FLOOR-LOADED
	CROP
	FLOOR-LOADED
	CROP

	BLUEGRASS
	B47
	8
	9
	8
	10
	1
	2

	CRANE
	BB2
	4
	4
	0
	0
	0
	0

	MCALESTER
	BC2
	4
	5
	2
	2
	0
	0

	TOOELE
	BTD
	40
	40
	15
	15
	2
	2

	ANNISTON
	BAD
	58
	65
	45
	50
	19
	20

	HAWTHORNE
	BD2
	50
	53
	38
	42
	12
	14

	LETTERKENNY
	BKD
	18
	18
	14
	14
	11
	11

	RED RIVER
	BRD
	1
	2
	0
	1
	0
	0

	IOWA
	B13
	0
	0
	0
	0
	0
	0

	LONESTAR
	B19
	0
	0
	0
	0
	0
	0

	LAKE CITY
	B38
	0
	0
	0
	0
	0
	0

	MILAN
	B51
	8
	9
	0
	1
	3
	3

	PINEBLUFF
	BA9
	47
	54
	30
	51
	42
	55

	
	
	
	
	
	
	
	

	NUMBER OF DAYS

WITH AT LEAST ONE

CL CONSTRAINED
	
	
	
	
	
	
	

	OUTLOADING
	
	16
	18
	1
	0
	2
	3

	ASSETS
	
	0
	0
	0
	0
	177
	177

	ITEM REQUIREMENTS
	
	200
	200
	200
	200
	200
	200


OBSERVATIONS

1. We used the QWARRM ‘07 requirement for single items as a starting point.  There is no comparable requirement in terms of configured loads.  We were forced to “build” configured load packages from the requirements for individual items.  This added significantly to the complexity of the computer model.  The results are probably less reliable than they would have been if we had a requirement that included both configured loads and single items.

2. CL Packages Built

a. Over 59% of the CL packages built were MLRS, CL #s 10 and 54

b. Over 94% of the CL packages built were

MLRS, CL #s 10 and 54 (single item)

155mm DPICM, CL # 7

155mm ER DPICM, CL # 8

MICLIC, CL # 4

120mm Mortar HE, CL # 41 (single item)

3. Effect of outloading constraint

a. When the model is using the wholesale requirement and current assets, the depot system as a whole is not constrained by outloading.  Individual sites are constrained by outloading on individual days, but there is capacity at other sites on those days.  The one site that seems to be constrained by outloading on quite a few days is Pine Bluff. 

b. When the model is using the wholesale requirement and unlimited assets, the depot system as a whole is still not constrained by outloading.  More sites are constrained by outloading on more individual days, but there is still capacity at other sites.  In addition to Pine Bluff, Anniston and Hawthorne are constrained by outloading on quite a few days.

c. When the model is using the retail requirement and unlimited assets, there are time periods when the entire depot system is constrained by outloading.  However, putting the entire retail requirement on the CONUS depot system is somewhat unrealistic, as is assuming unlimited assets.  So it is a little hard to get worried about the outloading capability of the depot system just because of this.

4. Container distribution

The total number of containers varies about 13 percent among the “current assets” runs and about 16 percent among the “unlimited assets” runs.  The number of containers at each individual location varies more than the total does: 20 to 30 percent variation is typical – several locations have much more variation than that.

5. For a few items (K045, PV18/PV82, C379, and C454) there is a discrepancy between the number of rounds per container as a configured load and the number of rounds per container as a single-item load.  This causes a variation in the shipping results.  The main reason for the discrepancies is that these items can be stacked two pallets high floor-loaded in a container, but they can only be stacked one pallet high on a CROP.  For the TOW missiles there is an additional complication.  There are two pallet configurations with the same national stock number.  How many pallets you can fit in a single layer on a CROP depends on which pallet configuration you use.

6. Reasons why some CL configurations are not built:

a) CL configurations not built for retail requirement:

17 – A072 not in QWARRM ‘07

30 – M670 requirement is so spread out that we never build up enough requirement to build a package in the “maximum wait” period (A and B)

b) CL configurations built for retail requirement but not for wholesale requirement with unlimited assets:

13 – HA12 filled in theater (A and B)

42 – C868, C871 filled in theater (A and B)

43 – B647 filled in theater (B), wholesale requirement for B642, B647 is so spread out that we never build up enough requirement to build up a package in the “maximum wait” period (A)

46 – C445 filled in theater (A), N340 filled in theater (B)

49 - HA12 filled in theater (A and B)

52 – H186 filled in theater (B), H186 not required (A)

c) CL configurations built for wholesale requirement with unlimited assets but not for wholesale requirement with current assets:

2 – A576, C791 filled in theater (A), A576 filled in theater until day 172 (B), G815 assets used up by day 78

11 - A576 filled in theater (A), A576 filled in theater until day 172 (B), A064 assets used up by day 74

16A – A131 filled in theater until day 131 (A), B542 filled in theater until day 160 (B), A064 assets used up by day 74

24 – PL81 assets were applied to requirements for PL38, PL47.  This seems to have caused them not to be counted as configured loads because there are no configurations for PL38 or PL47.

36 - N340 filled in theater (B), D579 filled in theater until day 103 (A) but D579 assets used up by day 77 for D529 requirement

37 - N340 filled in theater (B), D544 filled in theater until day 76 (A) but D544 assets used up by day 66 for D529 requirement

Appendix A: Wholesale Requirement Determination

We calculated the wholesale ammunition requirement from the total QWARRM ’07 requirement.  We reduced the retail requirement for each scenario by the on-hand assets.  We further reduced the SWA retail requirement by the pre-positioned ship assets.  We used these requirements for all the subsequent calculations.  The individual command codes we used are as follows:

· Use two scenarios, PAC and SWA.

· For SWA, apply retail stocks from WARS to retail requirements using ARCENT (command code 901) and QATAR (command code 903).

· For PAC, apply retail stocks from WARS to retail requirements using USARJ(Japan) (command code 202) and EUSA (Korea) (command code 210).

· For the scenario starting first apply pre-positioned ship stocks using command codes 910 – 913 and 920 - 926.

· Use all serviceable and condition code E and N stocks.

· Use all available prime items and substitute items.

Appendix B: Adjustments to Requirements

1. In the requirements files, we filled in missing DODICs and changed DODICs in cases where we felt that the DODIC in QWARRM07 was out-of-date or otherwise wrong.

· Use DA22 for 155MM RADAM-L (ref. item manager)

· Use DA19 for 155MM RADAM-S (ref. item manager)

· Use DXXX for 155MM XM982D, EXCALIBUR

· Use BXXX for 40MM GREN RP SCREENING SMK, M998

· Use HXXX for MLRS, GUIDED ROCKET

· Use PLOS for LINE OF SIGHT ANTI-TANK (LOSAT)

· Use PTFF for TOW FIRE AND FORGET

· Change FZ07 to GG03 (ref. item manager)

· Change BZ04 to BA11 (ref. AMSTA-AR-WEP)

· Change B000 to EWAF (ref. SOSMA-SNR
 discussion w/ Marine Corps)

· Change T915 to CA11

· Change HZ01 to SQ20

2. In the requirements files we changed some DODICs after consulting SOSMA-SNR
. 

· Change CA04 to C379

· Change C452 to C479

· Change AA05 to AA02

· Change H165 to HA14

3. We used the Javelin (PL34) requirement up to the actual assets, by scenario.  We converted the Javelin requirement that exceeded the assets to a requirement for Dragon (PM80).

4. We converted the Excalibur (DXXX) requirement to a requirement for D563, with a fifteen-to-one replacement factor up to the existing assets of D563.  For the “unlimited assets” runs, beyond the existing assets of D563 just replace Excalibur with D563 one-for-one.  Both the fifteen-to-one factor and the limitation to existing assets were worked out in discussions between the study director and HQDA DCSOPS
.

5. We deleted the following items from the requirements files for lack of information.

· LIDD
LIGHT-WEIGHT DISPOSABLE DISRUPTER

· MZ32
CAP BLASTING NON-ELEC W/10 FT SHOCK TUBE

· MZ33
CAP BLASTING NON-ELEC W/30 FT SHOCK TUBE

· PLOS
LINE OF SIGHT ANTI-TANK (LOSAT)

· HZZZ
NON SELF DESTRUCT ALT AP LAND MINE

Appendix C: Adjustments to Time Phasing

1. In the daily time-phasing files, we replaced some DODICs and added together the required quantities.

· C379 CTG, 120MM HE M934

combined with CA04

· C448 CTG, 105MM HEP-T M327

combined with C445

· C513 CTG, 105MM APERS-T M546

combined with C445

· C624 CTG, 120MM SMOKE XM929

combined with CA03

· H464 RKT. 2.75IN MPSM W/RS

combined with H165

2. In the time phasing files, we added lines for required items that did not have a time-phased requirement.

· A068 used time phasing for A063

· A071 used time phasing for A059

· A165 used time phasing for A131

· A518 used time phasing for A576

· A589/590 used time phasing for A576

· A607 used time phasing for A576

· AA04 used time phasing for A131

· AA02 used time phasing for A064

· AA11 used time phasing for A059

· AXXX used time phasing for A576

· B129 used time phasing for B542

· BA03 used time phasing for B536

· BA04 used time phasing for B647

· BXXX used time phasing for B506

· BZ04 used time phasing for B506

· GG03 used time phasing for G815

· G963 used time phasing for G911

· H164 used time phasing for H165

· HA08 used time phasing for C995

· HA12 used time phasing for H165

· J003 used time phasing for K143

· J143 used time phasing for K143

· K022 used time phasing for K143

· K045 used time phasing for K143

· L283 used time phasing for L119

· L508 used time phasing for L306

· M913 used time phasing for K143

· ML04 used time phasing for ML03

· ML05 used time phasing for M627

· ML45 used time phasing for ML03

· MM50 used time phasing for M627

· MN02 used time phasing for ML03

· MN03 used time phasing for M627

· MN06 used time phasing for ML03

· MN07 used time phasing for M627

· MN08 used time phasing for ML03

· MN26 used time phasing for M627

· MN28 used time phasing for ML03

· MN41 used time phasing for M627

· PL34 used time phasing for C995

· PL41 used time phasing for C995

· PL86 used time phasing for C995

· PTFF used time phasing for PV18

· PU41 used time phasing for PV18

· WF33 used time phasing for PV18

· EWAF used equal time phasing

3. For southwest Asia, we added the day 0 requirements to the day 1 requirements.

Appendix D: Adjustments to the Configurations

1. Added configuration 8A, a “without fuzes” version of configuration 8.  Reason: see reasoning for “without fuzes” configurations above.

2. Deleted A068 from configuration 11.  Reason: A068 is for the M16A1 rifle, the other 5.56MM rounds in this configuration are for the M16A2 rifle.

3. Replaced H163 with HA12 in configurations 13 and 49.  Reason: HA12 is the latest version of the 2.75 inch HE rocket with PD fuze, and HA12 is the required item in the QWARRM.

4. Replaced H464 with HA14 in configurations 13 and 49.  Reason: HA14 is the latest version of the 2.75inch MPSM rocket.

5. Replaced PV82 with PV18 in configurations 17, 20, and 51.  Reason: PV18 is the required item in the QWARRM.

6. Deleted M757 from configuration 30.  Reason: No requirement for M757 in the QWARRM.

7. Deleted M965 from configuration 30.  Reason: M965 is obsolete.  Also, no requirement in the QWARRM.

8. Replaced D514 with DA19 in configurations 34 and 34A.  Reason: DA19 is the DODIC for the RADAM-S, which is the required item in the QWARRM.

9. Replaced D515 with DA22 in configurations 35 and 35A.  Reason: DA22 is the DODIC for the RADAM-L, which is the required item in the QWARRM.

Appendix E: Adjustments to Substitute File

The following lists the modifications that we made to our standard substitution file for Army items.  The standard file is what we use to determine substitute items for OPLANs.

We added some items to the substitute lists:

· Added A171 as a sub for AA11.

· Added B535 as a sub for BA03.

· Added B509 as a sub for BXXX.

· Added C624 as a sub for CA03.

· Added N286 and N278 as subs for N290.

· Added PL87, PL94, PL95, and PL96 as subs for PL86.

· Added PV18 and its substitutes as subs for PTFF.  (Note: the total assets of PV18 and its substitutes are large enough to cover the requirements for both PV18 and PTFF.)

· Added PD68 as a sub for PV30.

· Added H186 and H104 as subs for HXXX.

· Added PL81 as sub for PL38.

· Added PL53 as sub for PL34 (to get PL53 assets used).

Appendix F: Details about Retail Assets

1. Southwest Asia: we used ARCENT (WARS command code 901) and QATAR (903).

2. Pacific: we used USARJ- JAPAN (WARS command code 202) and EUSA (KOREA) (210).

3. Prepositioned ships: we used the John U D Page (WARS command code 910), the Eddie Carter (911), the Gilliland (912), the Watson (913), the Green Valley (920), the Jeb Stuart (921), the Green Harbour (922), the Dahl (923), the Red Cloud (924), the Charlton (925), and the Watkins (926).

4. [Note: June 2001 WARS extract shows nothing in command codes 911, 912 and 922.]

Appendix G: CL Configurations

	SCL #
	DODAC
	NOMENCLATURE
	QUANTITY

	2
	1305A131
	CTG 7.62MM BALL 4/1 TRCR M62 LKD
	25,600

	2
	1305A576
	CTG CAL .50 API M8 API-T M20 AC LKD
	4,800

	2
	1315C791
	CTG 120MM HEAT-MP-T M830E1
	60

	2
	1315C792
	CTG 120MM APFSDS-T M829E2/M829A2
	240

	2
	1330G815
	GREN LAUNCHER SMK SCREENING RP UK L8A1 L8A3
	48

	2
	1330G826
	GREN LAUNCHER SMK IR SCREENING XM76
	48

	
	
	
	

	4
	1340J143
	MOTOR RKT 5 IN MK22 SERIES W/IGN MK275 MOD 1
	6

	4
	1375M913
	CHG DEMO FLEXIBLE COMP C-4 M58 SERIES (MICLIC)
	6

	
	
	
	

	6
	1345K045
	CANISTER MINE SCATTERABLE (VOLCANO XM87)
	400

	
	
	
	

	7
	1320D563
	PROJ 155MM HE M483 SERIES (DPICM)
	192

	7
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	7
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	7
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	7
	1390N289
	FUZE ELEC M762 W/O BOOSTER
	208

	7
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	7A
	1320D563
	PROJ 155MM HE M483 SERIES (DPICM)
	192

	7A
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	7A
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	7A
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	7A
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	8
	1320D864
	PROJ 155MM HE BASEBLED XM864 M864 W/FZ M577
	192

	8
	1320D532
	CHG PROP 155MM M203A1
	96

	8
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	8
	1390N289
	FUZE ELEC M762 W/O BOOSTER
	208

	8
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	8A
	1320D864
	PROJ 155MM HE BASEBLED XM864 M864 W/FZ M577
	192

	8A
	1320D532
	CHG PROP 155MM M203A1
	96

	8A
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	8A
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	10
	1340H104
	ROCKET POD 298MM RKT M-26 HEAT (MLRS)
	4

	
	
	
	

	11
	1305A059
	CTG 5.56MM BALL M855
	80,640

	11
	1305A063
	CTG 5.56MM TRCR M856
	19,200

	11
	1305A064
	CTG 5.56MM BALL M855/M856 LKD
	76,800

	11
	1305A131
	CTG 7.62MM BALL 4/1 TRCR M62 LKD
	32,000

	11
	1305A576
	CTG CAL .50 API M8 API-T M20 AC LKD
	4,800

	11
	1310B542
	CTG 40MM HEDP M430 LKD
	1,344

	11
	1310B546
	CTG 40MM HEDP M433 SGL RD
	1,944

	11
	1315C995
	LAUNCHER AND CTG 84MM M136 (AT4)(LAAW)
	60

	11
	1345K143
	MINE APERS M18 SERIES NONBOUNDING
	192

	
	
	
	

	13
	1305A965
	CTG 25.4MM DECOY M839
	100

	13
	1305B129
	CTG 30MM HEDP M789 SGL RD
	2,640

	13
	1340HA12
	RKT 2.75 IN HE M151 W/PD MK66 MOD 4
	60

	13
	1340HA14
	RKT 2.75 IN HE M261 MPSM W/RS MK66 MOD 4
	120

	13
	1410PV30
	GUIDED MISSILE SURFACE ATTACK 114-F (HELLFIRE II)
	36

	
	
	
	

	16A
	1305A064
	CTG 5.56MM BALL M855/M856 LKD
	86,400

	16A
	1305A131
	CTG 7.62MM BALL 4/1 TRCR M62 LKD
	64,000

	16A
	1310B542
	CTG 40MM HEDP M430 LKD
	10,752

	
	
	
	

	17
	1305A059
	CTG 5.56MM BALL M855
	15,120

	17
	1305A072
	CTG 5.56MM TRCR M196
	6,720

	17
	1305A131
	CTG 7.62MM BALL 4/1 TRCR M62 LKD
	19,200

	17
	1305A975
	CTG 25MM HEI-T M792 LKD M28
	1,620

	17
	1305A986
	CTG 25MM APFSDS-T M919
	3,240

	17
	1330G815
	GREN LAUNCHER SMK SCREENING RP UK L8A1 L8A3
	40

	17
	1330G826
	GREN LAUNCHER SMK IR SCREENING XM76
	40

	17
	1410PV18
	GM SURFACE ATTACK BGM-71F (TOW 2B)
	36

	
	
	
	

	18
	1315C792
	CTG 120MM APFSDS-T M829E2/M829A2
	300

	18
	1305A576
	CTG CAL .50 API M8 API-T M20 AC LKD
	14,400

	
	
	
	

	19
	1315C791
	CTG 120MM HEAT-MP-T M830E1
	300

	19
	1305A576
	CTG CAL .50 API M8 API-T M20 AC LKD
	14,400

	
	
	
	

	20
	1410PV18
	GM SURFACE ATTACK BGM-71F (TOW 2B)
	84

	
	
	
	

	21
	1315C995
	LAUNCHER AND CTG 84MM M136 (AT4)(LAAW)
	40

	21
	1427PM80
	GUIDED MISSILE SURFACE ATTACK (DRAGON II)
	60

	
	
	
	

	21A
	1315C995
	LAUNCHER AND CTG 84MM M136 (AT4)(LAAW)
	40

	21A
	1427PL34
	GUIDED MISSILE (JAVELIN)
	36

	
	
	
	

	22
	1315C625
	CTG 120MM ILLUM M930/XM930 ILLUM COMP W/FZ M776
	48

	22
	1315C379
	CTG 120MM HE M934 W/FZ M734
	336

	
	
	
	

	23
	1305A576
	CTG CAL .50 API M8 API-T M20 AC LKD
	4,800

	23
	1320D563
	PROJ 155MM HE M483 SERIES (DPICM)
	192

	23
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	23
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	23
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	23
	1390N289
	FUZE ELEC M762 W/O BOOSTER
	208

	23
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	24
	1427PL81
	GUIDED MISSILE W/LAUNCHING ASSY XM39 (ATACMS)
	4

	
	
	
	

	28
	1315CA05
	CTG 120MM HE OBSTACLE REDUCTION-T XM908/M908
	300

	
	
	
	

	30
	1375M023
	CHG DEMO BLK COMP C-4 1 1/4 LB M112
	6,480

	30
	1375M039
	CHG DEMO BLK AMMONIA NITRATE CRATERING 40 LB
	30

	30
	1375M130
	CAP BLASTING ELEC SPEC M6
	40

	30
	1375M131
	CAP BLASTING NON-ELEC SPEC M7
	40

	30
	1375M241
	DESTROYER EXPLO UNIV M10
	50

	30
	1375M420
	CHG DEMO SHAPED 15 LB M2 SERIES
	32

	30
	1375M421
	CHG DEMO SHAPED 40 LB M3 SERIES
	24

	30
	1375M456
	CORD DETONATING REINF WTRPRF
	9,000

	30
	1375M670
	FUZE BLASTING TIME M700
	4,000

	30
	1375M766
	IGNITOR FUZE TIME BLASTING M2
	600

	
	
	
	

	34
	1320DA19
	PROJ 155MM (RADAM-S)
	192

	34
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	34
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	34
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	34
	1390N289
	FUZE ELEC M762 W/O BOOSTER
	208

	34
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	34A
	1320DA19
	PROJ 155MM (RADAM-S)
	192

	34A
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	34A
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	34A
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	34A
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	35
	1320DA22
	PROJ 155MM (RADAM-L)
	192

	35
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	35
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	35
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	35
	1390N289
	FUZE ELEC M762 W/O BOOSTER
	208

	35
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	35A
	1320DA22
	PROJ 155MM (RADAM-L)
	192

	35A
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	35A
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	35A
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	35A
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	36
	1320D579
	PROJ 155MM HE RA M549
	192

	36
	1320D532
	CHG PROP 155MM M203A1
	192

	36
	1390N290
	FUZE ELEC M767 W/BOOSTER
	64

	36
	1390N291
	FUZE PROX ARTILLERY M732E2/M732A2
	80

	36
	1390N340
	FUZE PD M739 SERIES W/BOOSTER
	64

	36
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	36A
	1320D579
	PROJ 155MM HE RA M549
	192

	36A
	1320D532
	CHG PROP 155MM M203A1
	192

	36A
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	37
	1320D544
	PROJ 155MM HE M107 DEEP CAVITY
	192

	37
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	37
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	37
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	37
	1390N290
	FUZE ELEC M767 W/BOOSTER
	64

	37
	1390N291
	FUZE PROX ARTILLERY M732E2/M732A2
	80

	37
	1390N340
	FUZE PD M739 SERIES W/BOOSTER
	64

	37
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	37A
	1320D544
	PROJ 155MM HE M107 DEEP CAVITY
	192

	37A
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	96

	37A
	1320D540
	CHG PROP 155MM GB M3 SERIES
	48

	37A
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	37A
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	38
	1320D505
	PROJ 155MM ILLUM M485 SERIES W/O FUZE
	192

	38
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	72

	38
	1320D540
	CHG PROP 155MM GB M3 SERIES
	80

	38
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	38
	1390N289
	FUZE ELEC M762 W/O BOOSTER
	208

	38
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	38A
	1320D505
	PROJ 155MM ILLUM M485 SERIES W/O FUZE
	192

	38A
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	72

	38A
	1320D540
	CHG PROP 155MM GB M3 SERIES
	80

	38A
	1320D541
	CHG PROP 155MM WB M4 SERIES
	60

	38A
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	39
	1320D510
	PROJ 155MM HE CLGP M712 COPPERHEAD
	60

	39
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	48

	39
	1320D541
	CHG PROP 155MM WB M4 SERIES
	30

	39
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	40
	1427PL86
	GUIDED MISSILE INTER-AERIAL FIM-92D (STINGER -RMP)
	108

	
	
	
	

	41
	1315C379
	CTG 120MM HE M934 W/FZ M734
	384

	
	
	
	

	42
	1315C868
	CTG 81MM HE M821 W/FUZE M734 MULTI-OPTION
	540

	42
	1315C870
	CTG 81MM XM819
	90

	42
	1315C871
	CTG 81MM ILLUM M853
	90

	
	
	
	

	43
	1310B642
	CTG 60MM HE M720 W/FUZE
	3,024

	43
	1310B647
	CTG 60MM ILLUM XM721 M721 (LWCMS)
	384

	
	
	
	

	44
	1315C454
	CTG 105MM SMK WP M60 SERIES W/FUZE PD
	360

	
	
	
	

	45
	1315C449
	CTG 105MM ILLUM M314 SERIES W/FUZE
	432

	
	
	
	

	46
	1315C445
	CTG 105MM HE M1 W/O FUZE
	432

	46
	1390N290
	FUZE ELEC M767 W/BOOSTER
	224

	46
	1390N291
	FUZE PROX ARTILLERY M732E2/M732A2
	112

	46
	1390N340
	FUZE PD M739 SERIES W/BOOSTER
	112

	
	
	
	

	47
	1315C473
	CTG 105MM HE M760
	432

	47
	1390N290
	FUZE ELEC M767 W/BOOSTER
	224

	47
	1390N291
	FUZE PROX ARTILLERY M732E2/M732A2
	112

	47
	1390N340
	FUZE PD M739 SERIES W/BOOSTER
	112

	
	
	
	

	48
	1315C546
	CTG 105MM HERA M913
	300

	48
	1390N290
	FUZE ELEC M767 W/BOOSTER
	160

	48
	1390N291
	FUZE PROX ARTILLERY M732E2/M732A2
	80

	48
	1390N340
	FUZE PD M739 SERIES W/BOOSTER
	80

	
	
	
	

	49
	1305A576
	CTG CAL .50 API M8 API-T M20 AC LKD
	9,600

	49
	1340HA12
	RKT 2.75 IN HE M151 W/PD MK66 MOD 4
	60

	49
	1340HA14
	RKT 2.75 IN HE M261 MPSM W/RS MK66 MOD 4
	120

	49
	1410PV30
	GUIDED MISSILE SURFACE ATTACK 114-F (HELLFIRE II)
	27

	
	
	
	

	50
	1320D529
	PROJ 155MM HE XM795
	192

	50
	1320D532
	CHG PROP 155MM M203A1
	96

	50
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	 72

	50
	1320D541
	CHG PROP 155MM WB M4 SERIES
	30

	50
	1390N290
	FUZE ELEC M767 W/BOOSTER
	112

	50
	1390N291
	FUZE PROX ARTILLERY M732E2/M732A2
	48

	50
	1390N340
	FUZE PD M739 SERIES W/BOOSTER
	48

	50
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	50A
	1320D529
	PROJ 155MM HE XM795
	192

	50A
	1320D532
	CHG PROP 155MM M203A1
	96

	50A
	1320D533
	CHG PROP 155MM M119 W/O PRIMER
	72

	50A
	1320D541
	CHG PROP 155MM WB M4 SERIES
	30

	50A
	1390N523
	PRIMER PERC M82
	200

	
	
	
	

	51
	1305A576
	CTG CAL .50 API M8 API-T M20 AC LKD
	4,800

	51
	1310B542
	CTG 40MM HEDP M430 LKD
	5,376

	51
	1410PV18
	GM SURFACE ATTACK BGM-71F (TOW 2B)
	48

	
	
	
	

	52
	1340H186
	ROCKET POD 298MM RKT ER/ERG DPICM (6 RKT/POD)
	4

	
	
	
	

	53
	1427PL38
	GUIDED MISSILE ATACMS BLOCK 1A
	4

	
	
	
	

	54
	1340HXXX
	MLRS, GUIDED ROCKET DPICM (PODS)
	4


Appendix H: CL Package Priority

	Priority Level
	CL packages
	CL packages by number

	1
	Not used (Patriot would be here, but there are no Patriot CL packages.)
	

	2
	ATACMS, MLRS
	10, 24, 52, 53, 54

	3
	Aviation (Apache and Kiowa Warrior), Stinger missiles
	13, 40, 49

	4
	Javelin/AT-4, Dragon/AT-4
	21, 21A

	5
	155mm: DPICM, DPICM-ER, RAAMS (and RADAM)
	7, 8, 23, 34, 35

	6
	“w/o fuze” versions of 155mm: DPICM, DPICM-ER, RAAMS (and RADAM)
	7A, 8A, 34A, 35A

	7
	MICLIC, VOLCANO, Engineer – counter-mobility/demo
	4, 6, 30

	8
	Bradley, TOW missiles, HMMWV-TOW, 155mm: RAP, HE (D529 and D544), Illum, Copperhead, 120mm Tank
	2, 17, 18, 19, 20, 28, 36, 37, 38,

39, 50, 51

	9
	“w/o fuze” versions of 155mm: RAP, HE (D529 and D544), Illum
	36A, 37A, 38A, 50A

	10
	Small arms
	11, 16A

	11
	 120mm Mortar, 81mm Mortar, 60mm Mortar, 105mm Artillery
	22, 41, 42, 43, 44, 45, 46, 47, 48


Note: We are not proposing the “without fuzes” configurations as something to be actually built.  Our computer model uses current assets, but a future year requirement and CL configurations that try to anticipate future year ammunition items.  We anticipate that the actual number of fuzes in-theater today will cause our computer model to count fewer CL packages than it would if we could estimate future assets accurately.  The “without fuzes” configurations are our attempt to get the computer model to give better planning numbers than it otherwise would.

Appendix I:  Handling and Transportation Costs

Transit to Port Container Rates

	Origin
	RIC
	Destination
	RIC
	TL Cost
	RC Cost
	90 / 10 Rate

	Iowa AAP
	B13
	MOTSU 
	1N4
	$3,748.58
	$7,280.00
	$2,246.86

	Iowa AAP
	B13
	Concord
	3CD
	$6,714.92
	$6,461.00
	$2,332.89

	Lone Star AAP
	B19
	MOTSU
	1N4
	$3,741.85
	$5,612.00
	$1,817.27

	Lone Star AAP
	B19
	Concord
	3CD
	$6,482.42
	$8,156.00
	$2,745.50

	Lake City AAP
	B38
	MOTSU
	1N4
	$4,129.17
	$7,800.00
	$2,418.63

	Lake City AAP
	B38
	Concord
	3CD
	$6,219.16
	$8,400.00
	$2,781.92

	Blue Grass
	B47
	MOTSU
	1N4
	$2,222.70
	$3,920.00
	$1,230.27

	Blue Grass
	B47
	Concord
	3CD
	$8,174.83
	$10,364.40
	$3,482.61

	Milan AAP
	B51
	MOTSU
	1N4
	$2,728.08
	$4,544.00
	$1,441.27

	Milan AAP
	B51
	Concord
	3CD
	$7,521.80
	$8,956.00
	$3,055.15

	Pine Bluff ARS
	BA9
	MOTSU
	1N4
	$3,344.42
	$5,472.00
	$1,741.53

	Pine Bluff ARS
	BA9
	Concord
	3CD
	$6,868.77
	$7,103.60
	$2,513.52

	Anniston
	BAD
	MOTSU
	1N4
	$1,897.32
	$3,992.00
	$1,216.25

	Anniston
	BAD
	Concord
	3CD
	$8,157.73
	$10,500.00
	$3,515.77

	Crane
	BB2
	MOTSU
	1N4
	$2,775.23
	$4,080.00
	$1,326.67

	Crane
	BB2
	Concord
	3CD
	$7,767.97
	$10,000.00
	$3,348.23

	McAlester
	BC2
	MOTSU
	1N4
	$4,149.38
	$6,800.00
	$2,163.51

	McAlester
	BC2
	Concord
	3CD
	$6,048.21
	$8,051.60
	$2,675.23

	Hawthorne
	BD2
	MOTSU
	1N4
	$9,676.26
	$15,585.20
	$4,975.25

	Hawthorne
	BD2
	Concord
	3CD
	$1,830.00
	$2,025.00
	$703.71

	Letterkenny
	BKD
	MOTSU
	1N4
	$1,830.00
	$3,740.00
	$1,144.71

	Letterkenny
	BKD
	Concord
	3CD
	$9,385.16
	$11,502.00
	$3,896.17

	Red River
	BRD
	MOTSU
	1N4
	$3,768.79
	$5,972.00
	$1,912.54

	Red River
	BRD
	Concord
	3CD
	$6,461.91
	$8,156.00
	$2,743.45

	Tooele
	BTD
	MOTSU
	1N4
	$7,938.38
	$12,810.80
	$4,088.04

	Tooele
	BTD
	Concord
	3CD
	$2,439.40
	$3,440.00
	$1,128.51

	
	
	
	
	
	
	

	
	90 / 10 Rate equals 10% of TL Cost plus 90% of RC Cost divided by 3.5


Interdepot Breakbulk Rates

	Origin
	RIC
	Destination
	RIC
	TL Cost

	Blue Grass
	B47
	Anniston
	BAD
	$1,626.00

	Blue Grass
	B47
	Crane
	BB2
	$1,626.00

	Blue Grass
	B47
	Hawthorne
	BC2
	$4,888.27

	Blue Grass
	B47
	McAlester
	BC2
	$1,895.62

	Blue Grass
	B47
	Letterkenny
	BKD
	$1,626.00

	Blue Grass
	B47
	Red River
	BRD
	$1,642.94

	Blue Grass
	B47
	Tooele
	BTD
	$3,755.65

	Anniston
	BAD
	Blue Grass
	B47
	$1,626.00

	Anniston
	BAD
	Crane
	BB2
	$1,600.00

	Anniston
	BAD
	McAlester
	BC2
	$1,600.00

	Anniston
	BAD
	Hawthorne
	BD2
	$4,996.08

	Anniston
	BAD
	Letterkenny
	BKD
	$1,653.22

	Anniston
	BAD
	Red River
	BRD
	$1,613.00

	Anniston
	BAD
	Tooele
	BTD
	$4,216.60

	Crane
	BB2
	Blue Grass
	B47
	$1,613.00

	Crane
	BB2
	Anniston
	BAD
	$1,626.00

	Crane
	BB2
	McAlester
	BC2
	$1,626.00

	Crane
	BB2
	Hawthorne
	BD2
	$4,629.26

	Crane
	BB2
	Letterkenny
	BKD
	$1,626.00

	Crane
	BB2
	Red River
	BRD
	$1,613.00

	Crane
	BB2
	Tooele
	BTD
	$3,496.64

	McAlester
	BC2
	Blue Grass
	B47
	$1,895.62

	McAlester
	BC2
	Anniston
	BAD
	$1,626.00

	McAlester
	BC2
	Crane
	BB2
	$1,626.00

	McAlester
	BC2
	Hawthorne
	BD2
	$3,720.53

	McAlester
	BC2
	Letterkenny
	BKD
	$2,908.57

	McAlester
	BC2
	Red River
	BRD
	$1,626.00

	McAlester
	BC2
	Tooele
	BTD
	$2,983.01

	Hawthorne
	BD2
	Blue Grass
	B47
	$4,093.23

	Hawthorne
	BD2
	Anniston
	BAD
	$4,251.29

	Hawthorne
	BD2
	Crane
	BB2
	$3,876.34

	Hawthorne
	BD2
	McAlester
	BC2
	$3,115.41

	Hawthorne
	BD2
	Letterkenny
	BKD
	$4,745.72

	Hawthorne
	BD2
	Red River
	BRD
	$3,337.81

	Hawthorne
	BD2
	Tooele
	BTD
	$1,600.00

	Letterkenny
	BKD
	Blue Grass
	B47
	$1,626.00

	Letterkenny
	BKD
	Anniston
	BAD
	$1,630.69

	Letterkenny
	BKD
	Crane
	BB2
	$1,620.90

	Letterkenny
	BKD
	McAlester
	BC2
	$2,868.94

	Letterkenny
	BKD
	Hawthorne
	BD2
	$5,667.49

	Letterkenny
	BKD
	Red River
	BRD
	$2,618.60

	Letterkenny
	BKD
	Tooele
	BTD
	$4,471.65

	Red River
	BRD
	Blue Grass
	B47
	$1,642.94

	Red River
	BRD
	Anniston
	BAD
	$1,626.00

	Red River
	BRD
	Crane
	BB2
	$1,600.00

	Red River
	BRD
	McAlester
	BC2
	$1,626.00

	Red River
	BRD
	Hawthorne
	BD2
	$3,986.12

	Red River
	BRD
	Letterkenny
	BKD
	$2,654.77

	Red River
	BRD
	Tooele
	BTD
	$3,318.84

	Tooele
	BTD
	Blue Grass
	B47
	$3,144.82

	Tooele
	BTD
	Anniston
	BAD
	$3,530.80

	Tooele
	BTD
	Crane
	BB2
	$2,927.93

	Tooele
	BTD
	McAlester
	BC2
	$2,497.84

	Tooele
	BTD
	Hawthorne
	BD2
	$1,626.00

	Tooele
	BTD
	Letterkenny
	BKD
	$3,797.31

	Tooele
	BTD
	Red River
	BRD
	$2,779.06


Plant to Depot Breakbulk Rates

	Origin
	RIC
	Destination
	RIC
	TL Cost

	Iowa AAP
	B13
	Blue Grass
	B47
	$1,626.00

	Iowa AAP
	B13
	Anniston
	BAD
	$1,781.08

	Iowa AAP
	B13
	Crane
	BB2
	$1,626.00

	Iowa AAP
	B13
	Hawthorne
	BC2
	$3,953.20

	Iowa AAP
	B13
	McAlester
	BC2
	$1,626.00

	Iowa AAP
	B13
	Letterkenny
	BKD
	$1,924.82

	Iowa AAP
	B13
	Red River
	BRD
	$1,722.68

	Iowa AAP
	B13
	Tooele
	BTD
	$2,820.58

	Lone Star AAP
	B19
	Blue Grass
	B47
	$1,614.41

	Lone Star AAP
	B19
	Anniston
	BAD
	$1,613.00

	Lone Star AAP
	B19
	Crane
	BB2
	$1,613.00

	Lone Star AAP
	B19
	Hawthorne
	BC2
	$3,967.41

	Lone Star AAP
	B19
	McAlester
	BC2
	$1,613.00

	Lone Star AAP
	B19
	Letterkenny
	BKD
	$2,617.90

	Lone Star AAP
	B19
	Red River
	BRD
	$974.68

	Lone Star AAP
	B19
	Tooele
	BTD
	$3,305.45

	Lake City AAP
	B38
	Blue Grass
	B47
	$1,626.00

	Lake City AAP
	B38
	Anniston
	BAD
	$1,774.34

	Lake City AAP
	B38
	Crane
	BB2
	$1,626.00

	Lake City AAP
	B38
	McAlester
	BC2
	$1,626.00

	Lake City AAP
	B38
	Hawthorne
	BD2
	$3,634.92

	Lake City AAP
	B38
	Letterkenny
	BKD
	$2,284.18

	Lake City AAP
	B38
	Red River
	BRD
	$1,626.00

	Lake City AAP
	B38
	Tooele
	BTD
	$2,502.30

	Milan AAP
	B51
	Blue Grass
	B47
	$1,326.00

	Milan AAP
	B51
	Anniston
	BAD
	$1,626.00

	Milan AAP
	B51
	Crane
	BB2
	$1,626.00

	Milan AAP
	B51
	Hawthorne
	BC2
	$4,666.57

	Milan AAP
	B51
	McAlester
	BC2
	$1,626.00

	Milan AAP
	B51
	Letterkenny
	BKD
	$1,808.03

	Milan AAP
	B51
	Red River
	BRD
	$1,626.00

	Milan AAP
	B51
	Tooele
	BTD
	$3,542.73

	Pine Bluff ARS
	BA9
	Blue Grass
	B47
	$1,613.00

	Pine Bluff ARS
	BA9
	Anniston
	BAD
	$1,613.00

	Pine Bluff ARS
	BA9
	Crane
	BB2
	$1,613.00

	Pine Bluff ARS
	BA9
	Hawthorne
	BC2
	$4,213.46

	Pine Bluff ARS
	BA9
	McAlester
	BC2
	$1,613.00

	Pine Bluff ARS
	BA9
	Letterkenny
	BKD
	$2,355.00

	Pine Bluff ARS
	BA9
	Red River
	BRD
	$1,613.00

	Pine Bluff ARS
	BA9
	Tooele
	BTD
	$3,429.56


Standard Depot Operations (SDO) Rates

	Installation
	RIC
	Receipt Cost
	Issue Cost

	Iowa AAP
	B13
	$133.00
	$189.00

	Lone Star AAP
	B19
	$133.00
	$189.00

	Lake City AAP
	B38
	$133.00
	$189.00

	Blue Grass
	B47
	$206.26
	$240.92

	Milan AAP
	B51
	$133.00
	$189.00

	Pine Bluff ARS
	BA9
	$503.01
	$803.79

	Anniston
	BAD
	$330.96
	$377.61

	Crane
	BB2
	$188.87
	$276.51

	McAlester
	BC2
	$224.58
	$220.19

	Hawthorne
	BD2
	$133.00
	$189.00

	Letterkenny
	BKD
	$269.05
	$289.53

	Red River
	BRD
	$285.14
	$422.15

	Tooele
	BTD
	$270.42
	$396.10


Port Rates

	Port
	RIC
	Export Cost per CTR
	Destination
	Import Cost per CTR
	Ocean Sailing
	Total Container Cost

	MOTSU
	1N4
	$1,699.32
	SWA
	$1,351.84
	$8,045.25
	$11,096.41

	Concord
	3CD
	$1,703.74
	Korea
	$1,151.92
	$5,290.50
	$8,146.16

	
	
	
	
	
	
	

	The cost per container is based on the use of MOTSU for SWA and Concord for Korea.
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