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FOREWORD

1. PURPOSE

Marine Corps Reference Publication (MCRP) 4-11A, Vol |, CSSField Reference Guide,
provides information and procedures to assist in the planning and execution of specific
functional areas of CSS provided to the MAGTF.

2. SCOPE

This manual contains planning factors, charts, tables, graphs and other information to
assist in planning and executing combat service support in the functional areas of Supply,
Motor Transport, Engineering and Maintenance. It was developed to use as a reference
for planners and as a guidebook for logisticians in an expeditionary environment.

Unless otherwise stated, whenever the masculine or feminine gender is used, both men
and women are included.

3. SUPERSESSION

None.

4 CERTIFICATION

Reviewed and approved this date.

BY DIRECTION OF THE COMMANDANT OF THE MARINE CORPS

J. E. RHODES
Lieutenant General, U.S. Marine Corps
Commanding Genera
Marine Corps Combat Development Command
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SUPPLY

Levelsof Supply Management. Within the Marine Corps, there are 3 inventory levels

of supply:

Wholesale Level of Inventory

Inventories, regardless of funding source, over which an inventory manager
at the national level has asset knowledge and exercises unrestricted asset
control to meet worldwide inventory management responsibilities.

Intermediate Level of Inventory

An inventory, regardless of funding source, that is required between the
consumer and wholesale levels of inventory for support of a defined
geographic area or for tailored support of specific organizations or activities.

Consumer Level of Inventory

An inventory, regardless of funding source, generally of alimited range and
depth, held only by the final element in an established supply distribution
system for the sole purpose of internal consumption.

Classes of Supply

CLASS | SUB-CLASS | SUB-CLASSDESCRIPTION DESCRIPTION
A Air (in-flight rations)
I R Refrigerated subsistence Subsistence including gratuitous health and
S Non-refrigerated welfare items
C Combat Rations
B Ground Support Material
E General Supplies Clothing, individual equipment, tentage,
- - organizational tool sets and tool kits, hand tools,
Il F Clothing and Textiles administrative and housekeeping supplies and
M Weapons equipment
T Industrial Supplies
A Air ) ]
11 Petroleum, oils and lubricants (packaged or bulk)
w Ground
Construction materialsto include installed
v equipment and all fortification and barrier
materials.
A Air Ammunition of all types to include conventional,
V chemical, biological, radiological and special
w Ground weapons.
VI Personal demand items.
VII Air Major end items. afinal combination of end
5 Ground products that isready for itsintended usg; i.e.,
roun launchers, tanks, mobile machine shops and




D Administrative vehicles vehicles.
G Electronics
K Tactical vehicles
L Missiles
M Weapons
N Special weapons

Vil A Medical/Dental Material Medical material including medical unique repair
B Blood and blood products products.
A Air
B Ground
D Administrative vehicles
G Electronics Repair parts and components to include kits,
L Missiles of all equipment.
M Weapons
N Special weapons
T Industrial supplies

X Materia to support nonmilitary programs; i.e.,

agricultural and economic devel opment.

MEF Daily Supply Requirements

Daily 30DOS 60 DOS

Class| (stons) 196 5,894 11,788
Class || (stons) 83 2,500 5,000
Class|II (P) (stons) 40 1,200 2,400
Classlll (B) (Gallons) | 950,010 28,500,300 57,000,600
Class |V (stons) 139 4,183 8,366
Class V (stons) 1,600 48,000 96,000
Class VI (stons) 26 780 1,560
Class VIII (stons) 3 100 200

Class | X (stons) 41 1,240 2,480
Water (Gallons) 260,300 7,809,000 15,618,000

Class| Requirements

The most important factor in determining requirement for subsistence is a precise number
of personnel and the duration of the deployment. It iscritical that this be determined far
in advance to alow for the appropriate lead-time. In most circumstances the Table of




Organization (T/O) serves as the starting point in any decision making process that
entails personnel. The following are types of meals available:

Meal, Ready to eat - Packaged in flexible pouches, with 12 individual meals (4
rations) per box. Accompanied by an accessory packet.

Ration Operational “ A”- Requires refrigeration. The menus and list of components
are contained in the current editionsof MCO P10110.17, Marine Corps Menus, MCO
P10110.35, 42 Day Armed Forces Menu.

Rations Operational “B” - No refrigeration required. The menus and list of
components are contained in joint publications referred to in the current edition of MCO
P10110.25.

Food Packet, Long Range Patr ol- designed for consumption in actual combat when
resupply is not possible for up to ten days. Shipped in 40 menu packets per box with eight
menus and accessory packs. It is not a complete ration or meal and requires HQMC
approval prior to acquisition.

Determine total

@—» no. of days

for operation

YES

_»Refer to
MCO P10110.17

Determine no. of|
days/meals
for fieldmess

Refrigeratiol
capability

cabilities

+NO

Determine number Refer to

e

of days for meals

MCO P10110.25

Determine number
of personnel to be
supplied MRES

Compute no. of meals
No. of personnel X no.
of meals per dy. X no. of

days.

Compute total
wt. of MREs,heat
tabsand sundries

1017

packs IAW NAVMC

Acess to
Exchange
Facilities

YES

Compute no. of
sundries packs.
(no. of personnel /
100 X no. of days)

- Compute cases of MREs

(no. of meals / 12)

Y

Compute cases of heat
tabes. (no. of meals/
1200)

Class | Computations Flowchart

9



CLASSI (water)

Temperate Zone Daily GPM Requirements
Function Sustaining Minimum
Drinking 15 15
Hygiene 17 1.0
Field feeding 2.8 0.8
Medical treatment 0.4 0.4
Subtotal 6.4 3.7
+10% 0.6 0.4
Total 7.0 4.1

Tropical Zone

Daily GPM Requirements

Function Sustaining Minimum
Drinking 3.0 3.0
Hygiene 1.7 1.0
Field feeding 2.8 0.8
Heat Casualty treatment 0.2 0.2
Medical treatment 04 04
Subtotal 8.1 54
+10% 0.8 0.5
Total 8.9 5.9
Arctic Zone Daily GPM Requirements
Function Sustaining Minimum
Drinking 2.0 2.0
Hygiene 17 1.0
Field feeding 2.8 0.8
Medical treatment 0.4 0.4
Subtotal 6.9 4.2
+10% 0.7 0.4
Total 7.6 4.6
Arid Zone Daily GPM Requirements
Function Sustaining Minimum
Drinking 3.0 3.0
Personal Hygiene 1.7 1.0
Field feeding 2.8 0.8
Heat Casualty treatment 0.2 0.2
Medical treatment 04 04
Centralized Hygiene 1.8 0.0
Construction 0.5 0.0
V ehicle Maintenance 0.2 0.2
Aircraft Maintenance 0.2 0.2
Laundry 21 0.0
Subtotal 12.9 5.8
+10% 12 0.6
Total 14.1 6.4




CLASSIII

REQUIREMENTSFOR CLASSIII (POL)

POL requirements are determined using the TAM (NAVMC 1017). The TAM provides
planning considerations for fuel requirements based on equipment, type of fuel used,
gallons per hour, and gallons per day. Other variables to consider are theater and
operational tempo. The following are some considerations when computing Class I11:

L ube Oil Percentages By Society American Engineering (SAE)

Normal temperatures (above 32F) - 20 % SAE 10, 65 % SAE 30, and 15% SAE 50.

Cold weather (0 F to 32 F)- 70% SAE 10, 25% SAE 20, and 5% SAE 50.

Extreme cold weather (O F down to -65 F) - 90 % Subzero and 10% SAE 10

Formulas

Fue formula (in gallons) for gas/diesel

# Of days x hrs/day x GPH x # of equipment = fuel requirement

Lube Qil (Internal and Gear) / Kerosene/ Grease (in gallons/pounds)

(# Gal gas x gas %) + (# gal diesel x diesel)

Percentages.

Lube Qil, Internal (gallons)

3% of gas, 3.5% of diesel

Lube Qil, gear (gallons)

0.5% of both gas & diesel

K erosene (gallons)

0.5 % of both gas 7diesel

Grease (pounds)

1% of gas, 3% of diesel

SAE formula (in gallons)

% SAE x # gal of lube ail, internal

Rodent Control Formula (in gallons)

0.12 x # personnel x #days 30

11




Class |1l Computation Flow Chart

Get hridy from Determine # of Write # of Determine GPH
scenario and write equipment equipment in from Ch 2. — Write GPH in
. authorized by fuel formula Part D. of the Fuel formula
in the fuel formula.
TIE TAM
Get hr/dy from Ch 2,
Part D of the TAM
and write in fuel
formula
Yes | Add # of gl. of Yes
Compute fuel gas to # gl. of gas
formula already present.
No
Total Determine
Add # gl. of diesel : lubricant %s Write lube oil
1o #g. diesel requirement. . %inlube oil [
g , for gas and diesel. from page 24
already determined of TAM formula.
YES
Compute the . Write gear oil
Determine Write one SAE
lube formula. ! | Compute SAE percentages
Total lube oil SAE B percentage in ! formula. in the lube
requirements. percentages. SAE formula. formula.
- YES
Total gear oil
Compute the ) ) Compute the and rodent
requirement Write greese Jube. Total _>
'Il'u?el formuli. +——P  cquals the — percentages —— gure:seo al control?
otal gear of in the lube formula. >
requirements. f:r:::ril::‘:m in the lube formula requirement.
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Add # of gl.

Compute Using diesel for
control . » control to diesel ——
formula. diesel requirement already
determined.
Add # of gl. of Wi I
. kerosene for rite al
Using t control to kerosene P computed
kerosene? requirement already requirements.
determined.
No
STOP
# of gl. for
L pt controlequals | —J——
# of gl. fuel oil.
Standard Petroleum Products Containers
Type POL Type Container #Gal | SgFt | CuFt Wt (Ibs) Wt (Ibs)
Full Empty Full
M oGas 55 Gal drum 54 4 11 54 384
5 Gal can 5 1 10 41.5
Diesel 55 Gal drum 54 4 11 54 432
5 Gal can 5 1 10 45.2
Kerosene 55 Gal drum 54 4 11 54 421
5 Gal can 5 1 10 47.1
Qil 55 Gal drum 54 4 11 54 475
Lubricating
5 Gal can 5 1 10 47.5
1 Gl (bulk) 134 75
1 case (24 qts per case) 14 57
JP-4 1 Gal (bulk) 134 6.5
JP-5 1 Gal (bulk) 134 6.8




Class |1 Planning Tables

CLASSIII (Gal)
Organization Assault Sustained
MEF 1,204,856 950,010
MEB 563,868 443,738
MEU 63,842 48,145
Classll|
Unit Daily Fuel Requirement (Gal) Daily Fuel Requirement (Gal)
Assault Sustained
MEF CE
H&SBn 5,591 3,346
Radio Bn 4,406 3,707
Comm Bn 7,128 5,641
Services Co 1,563 1,592
Gen Supt Comm Co 4,459 3,435
MEF CE total 17,125 12,694
Marine Division
HQ Bn
H&S Co 3163 1725
Truck Co 10403 5399
Det, Truck Co 2601 1350
Comm Co 2885 1938
Det, Comm Co 721 484
MP Co 337 315
Inf Reg 5402 3340
Inf Bn 966 564
Artillery Reg 22607 13970
Artillery Bn 3341 1954
Tank Bn 30285 15608
Tank Co 5222 2627
LAV Bn 8828 4715
LAV Co 1195 602
AAV Bn 20442 5376
AAV Co 3701 602
CEB 8269 7600
CEC 255 128
CESC 6544 6634
FSSG
H&SBn 5739 5151
HQ Co 3644 3134
Service Co 276 276
Comm Co 1175 1174
MP Co 644 567
Engr Supt Bn 24244 31382
H&S Co 808 805
Engr Supt Co 14685 21672
Bulk Fuel Co 5590 5394




ClassllI

Unit Daily Fuel Requirement (Gal) Daily Fuel Requirement (Gal)
Assault Sustained
Engr Co 1584 2132
Bridge Co 1577 1379
Supply Bn 740 632
Ammo Co 577 523
Supply Co 102 68
Med Log Co 61 41
Maint Bn 13298 12400
H&S Co 4922 5012
Elect Maint Co 3552 3518
Engr Maint Co 907 884
Ord Maint Co 1421 1181
MT Maint Co 1593 1505
Gen Supt Maint Co 903 300
Medical Bn 1290 1828
H&S Co 1137 1066
Surgical Supt Co 51 254
Dental Bn 123 81
H&S Co 0 0
Denta Co 411 27
Landing Supt Bn 8646 9104
H&S Co 443 429
Landing Supt Co 61 41
Landing Supt Equip Co 8020 8634
Motor Transport Bn 48998 57386
H&S Co 3638 3140
G/SMT Co 26466 31152
D/SMT Co 9447 11547

CLASSIV (CONSTRUCTION)

The TAM provides data on individual construction equipment (e.g., barb wire, sandbags,

and lumber). Thisis determined by the theater of operation.

CLASSV (AMMUNITION)

Ammunition requirements are determined by a number of dynamic variables. The current
edition of the Class V (W) Supply Rates for the Fleet Marine Force Combat Operations
MCO 8010.1 isthe source for determining ammunition requirements. When
determining ammunition requirements considerations must be made for the theater of
operations, concept of operations, equipment density list and troop list.

The following information is a general guideline for ClassV (W) computations derived
fromthe MCO 8010.1 and the MCO P 8011.4 . Your preliminary referencesin your
organization will be the T/O and the units T/E.
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Below are the basic formulas used in the calculation of ammunition requirements. Use
these formulas in the absence of other guidance concerning classV (W) guidance. It will
also prove useful in verifying load requirements for ammunition.

Calculation of Ammunition

Total BA = Basisx BA
Total DOA = Basisx DOA x # of days
Total Requirement = Total BA + Total DOA

Total Cubic Feet = Total Requirement x CU

Total Weight = Total Requirement x Weight

Legend
Basis = number of weapons, kits, sets, billets, units and DODICS
BA = Basic alowance
DOA = Day of ammunition
CU = Cubic feet

CLASSVI - VII

Class VI (Persona Demands Items).

Class VII (Major End Items). The T/E provides alowances for mgjor end items. The
TAM will provide combat active replacement figures (CARF) for amonthly basis.

CLASSVIIL

(Medical/Dental supplies). Medical and dental T/Es are designed to support the MEF for
a 60-day period of combat. The force commander is responsible for ensuring that the
T/Es are sufficient to support the operation plan.

Authorized Medical / Dental Allowance sets

Health Services Support, Authorized Medical Allowance List (AMAL) and Authorized
Dental Allowance List (ADAL) are arranged in amodular concept. The equipment
modul e contains equipment and reusable materiel required to establish the basic function
of the module (e.g. operating room). The supply module contains consumable material
designed to support the function in the treatment of a designated number of casualties or
to perform a specific task. For readiness purposes, an equipment module may be stored
in combination with its corresponding supply module. The materiel listed in each
AMAL/ADAL isthe minimum amount to be maintained. The AMAL/ADAL number

and nomenclatures are stated below.
16



MCO4400 seriesisthe primary source for the policies and procedures for procurement of
AMAL/ADALS to meet the required capability of the Marine Corps. Thisincludes
assembly, maintenance, levels of supply, and distribution of materiel. AMAL/ADALS
are maintained and resupplied by the Medical Logistics Company, Supply Battalion,
FSSG.

AMAL 618 - Laboratory Equipment
Equipment and reusable materiel required to establish a laboratory capable of
hematology, microbiology, urinalysis, collecting, and chemistry testing.

AMAL 619-Laboratory Supply
Consumable supplies required to perform hematology, microbiology, urinalysis, and
chemistry testing for 100 patients.

AMAL 627-X-Ray Equipment
Equipment and reusable materiel required to establish one X-Ray room and processing
facility.

AMAL 649-X-Ray Supply
Consumable supplies required to provide X-ray support for 100 patients at 10 films per
patient.

AMAL 629-Pharmacy Equipment
Equipment and reusable materiel required to establish a pharmacy.

AMAL 630-Pharmacy Supply
Consumable supplies required to provide pharmacy support to 1,000 persons, in six 5-day
packages for atotal of 30 days.

AMAL 631-Shock Surgical Team/Triage Equip
Equipment and reusable materiel required to establish a basic shock trauma surgical team
or triage to support the receipt, resuscitation, sorting and temporary holding of casualties.

AMAL 632-Shock Surgical Team/Triage Supply
Consumable supplies required to receive, resuscitate, sort and temporarily hold 50
casualties with major wounds and to provide basic line corpsman resupply.

AMAL 633-Ward Equipment
Equipment and reusable materiel required to establish a 20-bed unit providing care for
patients.

AMAL 634-Ward Supply
Consumable supplies required to provide ward support for 100 bed days to patients.

AMAL 635-Aid Station Equipment
17



Equipment and reusable materiel required to support one Division, Wing, Group, or
Engineer, Battalion Aid Station.

AMAL 636-Aid Station Supply

Consumable supplies required to provide aid station support, initial resuscitative and
stabilizing care for 50 casualties with major wounds prior to evacuation and to resupply
basic line corpsman.

AMAL 637-Preventive Medicine Equipment

Equipment and reusable materiel required to establish a preventive medicine section
providing technical preventive medicine advice and inspection of food service operations,
waste disposal, water potability, and sources, vector control, and coordination of control
measures required of communicable diseases and monitoring and assisting in
Immunization programs.

AMAL 638-Preventive Medicine Supply
Consumable supplies required to provide support of preventive medicine effort of the
MEF, in twelve 5-day packages for atotal of 60 days.

AMAL 639-Operating Room Equipment

Equipment and reusable materiel required to support one operating room for performance
of major surgical procedures, administration of general anesthesia, sterilization and
maintenance of sterile material.

AMAL 640-Operating Room Supply
Consumable supplies required to provide operating room support for 25 surgical cases.

ADAL 662-Field Dental Operatory

Equipment and reusable materiel required to establish afield dental clinic. Consumable
supplies required to provide emergency, diagnostic, preventive and maintenance dental
support for 400 patients.

AM AL 684-Geographic Supplement

Consumable supplies and reusable material required to accommodate special
mission/geographic related requirements for aMEF, in twelve 5-day packages for a total
of 60 days.

AMAL 685-Cold Wesather Supplement

Consumable supplies and reusable material required to accommodate special

mi ssion/geographic related requirements into areas where cold related injuries are likely
to occur.

AMAL 686-Hot Weather Supplement
Consumable supplies and reusable material required to accommodate special

18



mission/geographic related requirements into areas where heat related injuries are likely
to occur.

AMAL 687-NBC Individua
Materials required in order for the individual to conduct primary decontamination and
treatment in a Nuclear, Biological and Chemical environment.

AMAL 688 NBC, Unit
Materials required in order for the units to conduct primary and secondary
decontamination and treatment in a Nuclear, Biological and Chemical environment.

AMAL 691 Med Log Test/Repair Equip
Equipment and reusable materiel required to perform testing, calibration and 3d & 4th
echelon maintenance of medical/dental equipment.

AMAL 692 Med Log Test/Repair Supply
Consumabl e supplies required to accommodate a medical repair section in the testing,
calibration, and 3d & 4th echelon maintenance of medical/dental equipment.

Initial Issue MEDLOG MPS Total

Required

AMAL 618 13 0 4 17

Lab Equip

AMAL 619 13 63 21 97

Lab Supply

AMAL 627 13 0 21 97

X-ray Equip

AMAL 649 13 63 21 97

X-ray Supply

AMAL 629 13 0 4 17

Pharm Equip

AMAL 630 13 52 18 83

Pharm Supply

AMAL 631 11 0 5 16

STP Triage

Equip

AMAL 632 11 46 15 72

STP Triage

Supply

AMAL 633 9 0 4 13

Ward Equip

AMAL 634 9 84 24 117

Ward Supply

AMAL 635 30 0 15 45

Aid Station

Equip

AMAL 636 30 96 30 156

Aid Station

Supply

AMAL 637 1 0 1 2

Prev Med Equip

AMAL 638 1 0 1 2

Prev Med

Supply

AMAL 639 9 0 4 13




OR Equip

AMAL 640 9 114 30 153
OR Supply

ADAL 662 26 0 8 34
Field Dental

AMAL 684 0 9 0 9
Geo Block

AMAL 685 0 9 0 9
Cold Weather

AMAL 686 0 9 0 9
Hot Weather

AMAL 687 0 9 0 9
NBC Individ

AMAL 688 0 9 0 9
NBC Unit

AMAL 691 0 3 0 3
Med Log Equip

AMAL 692 0 3 0 3
Med Log Supply

AMAL /ADAL requirementsfor | and Il MEF. AMALS/ADALS to be carried by FSSG
areinitia issue plus MEDLOG. Class VIl requirements for the Marine Corps Reserve
includes all equipment blocks but no consumable AMALS.

Initial Issue | MEDLOG MPS Total

Required

AMAL 618 9 0 4 13

Lab Equip

AMAL 619 9 46 21 76

Lab Supply

AMAL 627 9 0 4 13

X-ray Equip

AMAL 649 9 46 21 76

X-ray Supply

AMAL 629 9 0 4 13

Pharm Equip

AMAL 630 9 37 18 64

Pharm Supply

AMAL 631 10 0 5 15

STP Triage Equip

AMAL 632 10 34 15 59

STP Triage Supply

AMAL 633 6 0 4 10

Ward Equip

AMAL 634 6 60 24 20

Ward Supply

AMAL 635 26 0 15 41

Aid Station

Equip

AMAL 636 26 44 30 100

Aid Station Supply

AMAL 637 1 0 1 2

Prev Med Equip

AMAL 638 1 0 1 2

Prev Med Supply

AMAL 639 6 3 4 13

OR Equip

AMAL 640 6 86 30 122

OR Supply




ADAL 662 16 0 8 24
Field Dental

AMAL 684 0 6 0 6
Geo Block

AMAL 685 0 6 0 6
Cold Weather

AMAL 686 0 6 0 6
Hot Weather

AMAL 687 0 6 0 6
NBC Individ

AMAL 688 0 6 0 6
NBC Unit

AMAL 691 0 3 0 3
Med Log Equip

AMAL 692 0 3 0 3
Med Log Supply

AMAL /ADAL requirementsfor |1l MEF.

CLASSIX (REPAIR PARTYS)

MAGTF Commanders are ultimately responsible for the determination of their Class I1X
requirements. The Sassy Management Unit (SMU) known within the MEF as the
Intermediate Supply Support Activity (ISSA) can assist the commander through using the
deployed support generator package (Gen Pack). The Gen Pack can provide repair part
usage and historical usage data on the desired end items.

The SMU/ISSA uses the data from an equipment density list (EDL) and “runs’ specific
programs that produces a Gen Pack. Because the Gen Pack does not consider the specific
factors (e.g. operating environment and climates), this estimate should only be used as a
starting point to develop and refine the Class IX block.

The Gen Pack must be disseminated within the MAGTF to be reviewed (or scrubbed)
Changes to the Gen Pack will be forwarded back to the SMU/ISSA. The Deployed
Support Unit (DSU) of the SMU/ISSA will review the results of the scrub and will
approve the quantities per NSN based on current on hand, due in, and backorder. The
following factors should be considered during repair parts block determination:

a. Type and density for equipment to be supported

b. Level of maintenance to be performed by the organizational and CSSE
mai ntenance elements

c. MAGTFs objective and scheme of maneuver
d. Environmental factors

e. Projected length of operation
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f. Other resourcesin the MAGTFs area of operation (ie., joint or host nation support)
g. After action reports of MAGTFs deployed to same region
h. Popular demand NSNs reporting.
i. Embarkation and lift constraints

The SMU/ISSA will use the completed Gen Pack to produce a Class IX Block. The
MAGTF and DSU personnel will conduct ajoint inventory of the block prior to receipt.

( CUSTOMER)

SMU/ | SSA
Customer and SMU
agree on qty, and
i ssue parts for
parts bl ock

DSU

H

<—E<—

Parts Bl ock
Recei ve and
inventored by
customer

MAGTF scrubs
Genpack.

GENERATOR PACKAGE FLOWCHART

CLASS X (NONMILITARY PROGRAMYS)

These supplies are not usually requirements for Marine Corps forces. If used higher
headquarters will assign the required levels.



PRIORITY DESIGNATORS

Priority Designators relate to the mission and are constructed of a Force/Activity
Designator (F/AD), and the Urgency of Need Designator (UND). The F/AD’s are broken
down as follows (M CO 4400.16 ).

F/AD I: U.S. Forcesin combat and other activities designated by the Secretary of
Defense.

F/AD 11: Combat ready forcesin CONUS, FMF CONUS forces on call, programs or
projects vital to defense.

F/AD 111: FMF forces within and outside CONUS not included under F/AD II.
Programs and projects of comparable importance, ships detachment afl oat, specified
combat-ready and direct combat support forces of foreign countries.

F/AD IV: FMF reserve units, training bases, FMF supporting establishments, security
forces, program and projects of comparable importance, Federal Agency programs which
contribute to planned improvement of defense.

F/AD V: All other active and reserve forces, programs and projects not designated,
forces of foreign countries not otherwise designated.

Asthe UNDs are used in combination with the F/AD’ s they are presented below.

UND “A”: Prioritiesthat fall under UND “A” will be used to requisition parts that
require immediate installation to end items that prevents units from performing their
assigned operational and training mission.

UND “B”: Prioritiesthat fall under UND “B” will be used to requisition parts that
require immediate installation to end items that impairs the operational capability of the
unit.

UND “C”: Prioritiesthat fall under UND “C” will be used to requisition parts for
scheduled maintenance and stock replenishment.

The combination of a units F/AD and UND will determine the UMMIPS priority
designator, which isatwo digit Arabic number. Below is the actual UMMIPS Priority
Designator Matrix. To use the matrix connect the F/AD with the UND, for example a
F/AD “111" unit with aUND of “B” for an item would assign priority designator “06” to
their requisition.
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UMMIPS Priority Designator Matrix

Urgency of Need Designator (UND)

For ce/Activity Designator A B C
| 01 04 11
1 02 05 12
[l 03 06 13
1V 07 09 14
Vv 08 10 15

Category Code (CC) UND
M A, B
N C
P A B
X B
C A B,C

Note: if Aand B are selected for CC—-“C",
then a M, X, or P must also be open
F,.H A, B
K A,B,C

REQUISITION FLOW

While each deployed situation will vary MCWP 4-1 L ogistics Oper ations provides an
excellent guideline for the MAGTF commander to establish a sustainable requisition
flow.

The Organic (Using Unit) supply capability is at the battalion level in ground units and at
the aircraft group level for aviation units. Marine Corps/Navy Directives and local CSSE
operating procedures dictate the procedures that units use to request replenishment in
combat. The below chart depicts the management and execution of ground supply
operations after the CSSE is ashore and functioning.

YES
MAINTAIN
REQUIESIINE | BASIC — —®| ISSUE
UNIT LOAD
%NO
PROCESS YES SELECT
@* cssD |~ — — B! TRANSPORT-
REQUEST ATON

*NO *
@ ISSUE
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YES SELECT
on N
Q ATION

NO +

ISSUE

PROCURE

Y

SELECT
ITRANSPORTH
ATION

ISSUE

The standard method of ensuring CSS support is through the use of the Combat Service
Support Rapid Request. The CSSE will publish how thiswill be used.

EXAMPLE RAPID REQUEST

RAPID REQUEST

A. REQUESTING UNIT

B. TO

C. DATE/TIME

D. PRIORITY

E. LOCATION

F. NOMENCLATURE

G. NSN

H. ull

I QTY

J END ITEM APPLICATION

K. EQUIPMENT TYPE

L. OWNING UNIT

M. NATURE OF REPAIR

N. TRANSPORTATION REQUEST FOR TROOPS/CARGO

o. FROM/TO LOCATION

P. READY TIME

Q. OTHER SERVICES

NOTES: BREVITY CODES (EXAMPLE)

ALL REQUESTS - FILL IN LINESA-F QUARTERBACK-- RAPID
REQUEST

SUPPLY REQUESTS -FILLINLINESG-J TOUCHDOWN-- EMERGENCY
RESUPPLY
AMMO

MAINTENANCE REQUEST - FILL IN LINESK-M PASS -- EMERGENCY
RESUPPLY
WATER

TRANSPORTATION REQUEST - FILL IN LINESN-P PENALTY--CONTACT TEAM
FORWARD PASS-MT
TACLKE--ORDNANCE

SERVICES REQUEST -SPECIFY ON LINE Q

* THESE CODES ARE EXAMPLES.
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TRAINS CONCEPT
“TRAINS’ provide an internal procedure for the conduct of CSS by the tactical unit.
e They are alink between the forward/subordinate elements of the tactical units
and the CSSE.
e Trains are usualy movable rather than mobile.

Unit Trains:

e Singlelocation.
o Centralizes CSS assets.

Battalion Trains:

Exanpl e of Field and Conbat . .
Trains Enpl oyment Exanpl e of Unit Trains

|
CBT ’ | |
0O O @) o\

k) o - =]
= T
L .

FLD @
T -

®

ANININ
NN\

® 3D
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COMBAT

Close to and tailored to a unit.
Dual locations.
Ammunition, rations, fuel and critical class |

BAS

FIELD

e All organic CSS not in combat trains.

X.

Maintenance contact teams with recovery capability.

MCSSD

Resuppl i es
Bn trains
MCSSD or Bn Conpany resupplied
trains or at RRP by MCSSD or
Resuppl y Bn trains or by helo

conpani es from CSSA
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SUPPLY DISTRIBUTION METHODS

Supply Point Distribution
Supplies are issued to the consumer at the established supply issue point. The
configuration of the supply issue point will be determined by the terrain and relevant
Security concerns..

Unit Distribution

The CSSE dédlivers supplies to the consumer using CSSE transportation. The receiving
unit is then responsible for it’s own internal distribution.

Replenishment Systems

Pull System. Requires that the customer submit a requisition for the required supplies.
This system only provides what the unit determines it needs.

Push System. Uses reports as the requesting document. Units provide usage reports to

the CSSE. The CSSE compares the usage to the basic load that the unit carried and
deficiencies are then pushed to the unit.

Consuner subnits request

PUSH PULL

\J

Forwar ded hased on usaane

SO= 0O + SL
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Replenishment M ethods

0 ,
i
i
i
@\ e

S INSPECTION AREA )"~ N MAINTENANCE
RN HOLDING

AREA

SO EPW
! HOLDING !
. AREA ,'

N
SO

% DMEDIC [ ] suppLy TRUCK

% SERVICE STATION

1
1
1
1
1
1
|
1
1
1
1
1
1
\
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Service Station | ssue M ethod

e Tactical vehicles enter resupply point following one-way traffic flow.

e Only vehicles requiring immediate unit or higher maintenance will stop in the
mai ntenance holding area before being resupplied.

e WIAS, KIAsand EPWswill be removed from vehicles once they have stopped at
the refuel or rearm point.

e Vehicleswill rearm and refuel by moving to each point.

e Personnel move individually to feed, pick p mail, supplies, and refill or exchange
water.

e Once all vehicles have completed resupply, the vehicles move to aholding area
where the unit can perform areadiness inspection. Time may be a consideration
here.

The* service station” method is faster than the “ Tailgate Issue” method but, this method
requires personnel and vehicles to leave their positions to effect resupply.
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Tailgate | ssue M ethod

Combat vehiclesremain in place. POL and ammunition trucks go to each vehicle
position.

Personnel rotate through feeding area, pickup supplies, water and mail as
individuals.

KIAs and personnel effects are brought to the holding area by unit personnel.
EPWs are centralized and guarded.

V ehicles requiring maintenance are brought to the maintenance area.

The “ tailgate issue” method is normally conducted in an assembly area only. If itis
employed in “ forward” positions, the terrain must mask resupply if at all possible.
This method takes much longer than the “ service station” method and places more
risk on the resupply vehicles.
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Symbology

Classes of Supply

Class |- Food

Class: |I: Clothing, individual equipmeant, tentage. organizational tool sets

Class Il Petroleurmn supply

Class IV: Construction and barrier material

Class V: Ammunition

Class VI: Personal demand

Class VII: Major assemblies

Class VII: Medical supplies

Class IX: Repair Parts

Class X: Agricultural and nonmilitary material not in the other classes of supply
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Chapter ||
Transportation

(Motor Transport)
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1. RouteClassification System.

The route classification system is designed to assist in planning and executing military movements.
Usually, classification is carried out during hasty route reconnaissance. When technical difficulties are
encountered, routes are classified by military engineers whose findings are based on information contained
on route reconnaissance reports. Route classification is established for favorable conditions of light and
weather. Conditions other than favorable, such as blackout movement, require special considerations. If
reconnaissance personnel are to fulfill their mission adequately, reconnaissance instructions must include
other than normal ways by which movement could be made.

2. Route Classification Formula.

Routes are classified by using the route classification formula. The route classification formula briefly
describes a specific route and is used on the route reconnaissance overlay. The formulais made up of a
series of numbers and letters that express, in a standardized sequence, the route width, route type, lowest
military load classification, overhead clearance, obstructions to traffic flow, and special conditions on the
route.

3. RouteWidths.

The width of aroute, including bridges, tunnels, roads, and other considerations, is the narrowest width of
the traveled way and is expressed in meters or feet. The width of the traveled way determines the number
of lanes of agiven route. The number of lanes determines traffic flow.

The average width of alane required for movement of one column is established at 3.5 meters (11 Y2 feet)
for wheeled vehicles and 4 meters (13 feet) for tracked vehicles. A single flow route can accommodate
vehicular traffic in one direction only with no overtaking or passing.

A route is double flow when it allows two columns of vehiclesto proceed simultaneously either in the same
or opposite direction. The width of a double flow route must be greater than or equal to two lanes.

If reconnaissance personnel are to perform hasty route reconnaissance, instructions indicate whether the
anticipated traffic is to be single or double flow and whether the route is for the use of wheeled or tracked
vehicles. A width obstruction for single flow wheeled traffic does not exist until the traveled way isless
than 5.5 meters (fig. G-1). The minimum width must be increased to 6 meters to accommodate single flow
tracked vehicles. For double flow traffic awidth obstruction is not present for wheeled vehicles until the
traveled way is reduced below 7.3 meters. For tracked vehicles the width is critical below 8 meters. In the
absence of instructions routes are reconnoitered and reported based on the minimum traveled way for
double flow-tracked vehicles.

FLOW WIDTH FOR WIDTH FOR

POSSIBILITES WHEELED VEHICLES TRACKED VEHICLES
Isolated vehicles of appropriate width At least 3.5m (11.5 ft) At least 4m (13 ft)
and in one direction only.
Generally one-way only; no overtaking 3.5mto 5.5m (11.5 ft to 18 ft) 4mto 6m (13 ft to 19.5 ft)
or passing.
Single flow 5.5mto 7.3m (18 ft to 24 ft) 6m to 8m (19.5 ft to 26 ft)
Double flow Over 7.3m (24 ft) Over 8m (26 ft)

Fig. G-1. Traffic Flow Data.
4. RouteTypes. weather. The worst section of the route determines

routetype. There are three types of routes:
For the purpose of classification, routes are
designated by their ability to withstand the effects of




Type X isan al-weather route, which with reasonable
maintenance is passable throughout the year to
maximum capacity traffic. The roads that form this
type of route normally have waterproof surfaces and
are only slightly affected by precipitation or
temperature changes. At no time isthe route closed to
traffic other than temporary blockages created by
severe weather conditions.

TypeY isalimited all-weather route that with
reasonable maintenance can be kept openin all
weather but is sometimes open to less than maximum
capacity traffic. The roads that form thistype of route
usually do not have waterproof surfaces and are
considerably affected by precipitation or temperature
changes. The route may be closed for short periods of
up to one day at atime by adverse weather conditions
during which heavy use of the road would probably
lead to complete collapse.

Type Z is afair-weather route that quickly becomes
impassable in adverse weather and cannot be kept
open by maintenance short of major construction.
This category of route is so seriously affected by
wesather that traffic may be brought to a halt for long
periods.

5. Military Load Classification.

During sustained operations ashore, the MAGTF must
make maximum use of existing routes. To do this, the
military load carrying capacity of the routesin the
objective area must be determined. This processis
known as classification. The military load
classification system assigns whole numbersto
vehicles, bridges, roads and routes. Weight, type and
effect of routes determine vehicle classifications.
Bridge, road and route classifications are determined
by physical characteristics, type and flow of traffic,
effects of weather, and other specia conditions.

Usually the lowest bridge military load classification
number (regardless of vehicle type or conditions of
traffic flow) determines the military load
classification of aroute. By selecting the lowest
bridge classification number it is assured that the
bridge is not overloaded. In those cases where
vehicles have a higher military load classification than
the route, the route reconnaissance overlay is checked
or aspecial reconnaissance isinitiated to determine
whether a change in traffic control procedures, such
asasingle flow crossing, would permit use of the
route by heavier traffic. If no bridge islocated on the
route the worst section of the road governsthe route’s
classification.

The basic military road network is composed of
average routes and includes a number of heavy traffic
routes and a few very heavy traffic routes. The class
of amilitary road maneuver network is fixed by the
minimum route classification of the network.

Individual routes are grouped and identified in broad
categories:

Average traffic routes — Class 50.
Heavy traffic routes — Class 80.

Very heavy traffic routes — Class 120.
6. Overhead Clearance.

Overhead clearance isthe vertical distance between
the road surface and any obstruction over which it
denies use of the route/road to al vehicles or loads
that exceed thisheight. If clearanceisunlimitedisit
symbolized by using the infinity symbol in the route
classification formula.

7. Route Obstructions.

Route Obstructions are factors that restrict the type,
amount, or speed of traffic flow. Route obstructions
are indicated in the route classification formula by the
abbreviation (OB). If an obstruction is shown in the
route classification formula, the route reconnaissance
overlay will show the exact nature of the obstruction.
Reconnai ssance overlay symbols are used to describe
the nature of each obstruction on the route
reconnaissance overlay. Certain obstructions must be
reported —

Overhead obstructions such as bridges, tunnels,
underpasses, overhead wires, and overhanging
buildings with overhead clearance of lessthan 4.3
meters (14 feet).

Reduction in traveled way widths that are below
standard minimums prescribed for the type of traffic
flow such as bridges, tunnels, craters, lanes through
mined areas, and projecting buildings or rubble.
Gradient (dopes) of 7 percent or greater.

Curves with aradius of 100 feet.

Ferries and fords

8. Snow Blockage and Flooding.

The effects of snow are not usually considered an
obstruction to traffic flow in route classification since



vehicular movement is determined by the depth of
snow and the availability of snow removal equipment.
However, in those cases where snow blockageis
regular, recurrent, and serious the formula for
classifying aroute isfollowed by a (T).

The effects of flooding are also not usually considered
in route classification except where flooding is
regular, recurrent and serious. In such casesthe
formulafor classifying aroute isfollowed by a (W).

9. Route Classification Formula Examples.

20ft / Z 140/ 00. Thisexample formuladescribesa
fair-weather route (Z) with a minimum traveled way
of 20 feet and amilitary load classification of 40.
Overhead clearance is unlimited and there are no
obstructionsto traffic flow. Thisroute, based on its
minimum width of traveled way, accommodates both
wheeled and tracked, single flow traffic without
obstruction.

20ft /2 140/ 00 (OB). Thisexample formula
describes aroute with characteristics similar to those
of the previous example but with an obstruction. This
obstruction could consist of overhead clearances of
less than 4.3 meters (14 feet), grades of 7 percent or
greater, curves with aradius of 25 meters (82.5 feet)
and less, or fords and ferries. Twenty feet of traveled
way limits this route to single-flow traffic without a
width obstruction. However, if the routeisto be used
for double flow traffic, 20 feet of traveled way
congtitutes an obstruction and isindicated in the
formula as such.

7m/Y /50/4.6 (OB). Thisformuladescribesa
limited all-weather route (Y) with a minimum
traveled way of 7 meters, amilitary load classification
of 50, an overhead clearance of 4.6 meters, and an
obstruction. The route width is not suitable for
double flow, wheeled or tracked traffic. Thiswidth
congtriction would be indicated as (OB) in the route

SINGLE LANE TWO LANE BRI DGE
FI XED BRI DGE USED FOR ElI THER

SINGLE OR TWO
LANE TRAFFI C

TURN
BRIDGE out
1/4 MILE

classification formulaif the route were to be used for
double flow traffic.

10.5/ X/ 120/ 00 (OB)(W). Thisformuladescribes
an all-weather route (X) with aminimum traveled
way width of 10.5 meters, which is suitable for both
wheeled and tracked double flow traffic, a military
load classification of 120, an unlimited overhead
clearance, an obstruction, and regular, recurrent
flooding.

10. Military Load Classification System.

The military load classification system is aload
capacity rating system based on the vehicle' s weight
and it effects on routes and bridges. In this
classification system, whole numbers are assigned to
vehicles, bridges and routes. Military load
classifications are assigned to bridges and routes
based on their safe load capacity and physical
dimensions.

Vehicles. Except for prime movers, self-propelled
vehiclesin Class 3 or higher and towed vehiclesin
Class 1 or higher are marked to indicate their class.
Prime movers are marked either with their own class
or the class of the normal combination of prime
mover with trailer. Markings of trucks should be on
the right front, on or above the bumper and below the
driver'svision. USMC vehicles are not marked with
amilitary load classification number.

Bridges. Every military bridge is posted with a
number capacity to indicate the highest weight class
vehicle that can safely cross. Fixed bridges may also
be marked with the length in feet of the span.

There are two types of bridge signs: classification
signs (circular) and information signs (rectangul ar).
In both types, symbols and |etters are black on a
yellow background (fig. G-2).

N

| NFORVATI ON SI GNS

Fig. G-2. Bridge and Information Signs.



Movement Planning

Time and Distance Factors

Time and distance factors are used to perform a
wide range of calculations for planning highway
movements. They can be used to develop
movement tables, conduct expedient planning and
calculating to deconflict movement requests.

Each term used for distance has a corresponding
term for time. Distance factors and their
corresponding time factors for columns or elements
within columns are —

Distance Time

Length Time Length

Gap Time Gap

Lead Time Lead

Road Space Time Space

Road Distance Time Distance

Road Clearance Road Clearance Time
Distance Time

Distance Factors. Distancesin amarch column are
expressed in miles, yards, and feet or kilometers and
meters. The column may be several kilometers long
and each vehicle may have several meters between
it and the next vehicle in the column. Theterms
used to describe these distances are —

Length of any column or element of a column
is the length of the roadway which it
occupies, measured from front to rear.
Length also appliesto asingle vehicle.

Road spaceisatotal length of aroadway
occupied by a column or element thereof,
and any space added to the length that may
be required for safety or to maintain
flexibility.

Gap is the space between elements or
successive vehiclesin a column or between
successive columns as measured from the
rear of one element to the front of the
following element.

Lead isthe linear spacing between the heads of
elements in a column or between heads of

successive vehicles, serials, march units or
columns.

Road distanceis the distance from point to
point by road, usually expressed in
kilometers or miles.

Road clearance distance is the total distance
that the head of a column must travel for
the entire column to clear a given section of
the road.

TimeFactors. Time factors are used to clock the
relative positions and the arrival and/or passage of
elements of amarch. They are expressed in hours,
minutes, and seconds. The following terms are used
to describe time factors —

Pass time (time length) is the time required for
acolumn or element thereof, to pass a
given point. Time length may also be
applied to asingle vehicle.

Time gap is the time measured from the rear of
one element or vehicle and the front of the
next vehicle or element as they move past
any given point.

Timelead (headway) is the time measured
between the head of one element or vehicle
and the head of the next asthey passa
given point.

Time distance is the time required to move
from one point to another at a given rate of
speed.

Road clearance timeisthe total time a column
or element thereof requires to travel over
and clear either a section or all of aroad.
Road clearance time equal s time distance
plustime length.

Time space is the time consumed while a
column or element thereof proceeds past
any point in route. It includes time gaps
between subordinate elements and any
additional time added for safety or
flexibility.



VEHICLE FACTORS
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Distance and Time Factors, Vehicle and Column/Element.

How to M easur e M ovement

Movement is measured by finding how long it takes
to move agiven distance. It isexpressedin
kilometers or miles per hour. Convoy planners use
three terms to express rate of movement: speed,
pace and rate of march.

Speed isthe actual rate at which avehicle is moving
at a given time as shown on the speedometer. Itis
normally expressed in miles per hour (mph) or
kilometer per hour (kph).

Pace is the regulated speed of a column or element
as set by the lead vehicle, the pacesetter. Itis
constantly adjusted to suit the road, terrain, traffic,
and weather conditions. It isexpressedin
kilometers or miles per hour.

Rate of march isthe average number of miles
traveled in any specific time period. It includes
short periodic halts and delays. It does not include
long hauls such as messing or overnight stops. It is
expressed in kilometers or miles per hour.

How to Find Distance, Rate, and Time

A move cannot be scheduled or aroad movement
graph prepared without using certain basic formulas.
The terms make up the necessary vocabulary of the
road movement planner. The formulas represent the
basic arithmetic. Regardless of the size of the move,
the planner uses the same basic terms and formulas.
Using simple formulas, he can find the unknown
factor necessary to complete his movement plan.
The three basic march factors are distance (D), rate
(R), and time (T). When two of the three are
known, the third can be found by simple algebraic
equations —



D = Rx T (distanceequals rate multiplied
by time)

R =L (rate equalsdistancedivided by
time)

T = & (timeequalsdistancedivided by
rate)

Determining Distance. Distanceishow far a
march column travels. If the rate of march is 40
kilometers per hour and the timeis 4 hours, the
distance traveled is 160 miles

D=40x4

Determining Rate. Rateisexpressed as kilometers
or milestraveled in the hour. For example, a
column travels for 5 hours to complete a 190-
kilometer trip. Itsrate of march would be 38
kilometersin the hour.

— 190
R=1>

Determining Time. Timeishow long it takes to
complete amove including short halts or other small
delays. For example, a column traveling 210
kilometers at 42 kilometers per hour would require 5
hours to complete the move.

T =210
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Arrive and clear time calculations

Arrive and clear times are not the same astime
factors. The time factors measure a quantity of time
or distance.

Arrive and clear times represent actual time as
displayed on aclock. The arrive time is the time the
first vehicle in the column will arrive at an SP, CP,
or RP. It is derived from the time distance. The clear
time is the time the last vehicle in the column will
clear that SP, CP, or RP.

Calculating arrive times

The arrive time at the SP is the same as the SP time.
Calculate arrive times as follows:

To calculate the arrive time at the first CP, take the
distance from the SP to the first CP, divide by the
planned rate of march, and multiply by 60
(minutes). Add this amount of time to the arrive
time at the SP to determine the arrive time at the
first CP.

Example: Distance from SP to first CP: 10 km
March rate: 50 KMIH

Solution: 10 + 50 = .20 hrsx 60 = 12 min

If the arrive time at the SP was 0800, then the arrive
time at the first CP would be 0812. To calculate the
arrive time at the second CP, take the distance from
the first CP to the second CP, divide by the rate of
march, and multiply by 60. Add is amount of timeto
the arrive time at the first CP to determine the arrive
time at the second CP.

Example: Distance from first to second CP: 15 km
March rate: 50 KMIH

Solution: 15+ 50 = .30 hrsx 60 = 18 min

If the arrive time at the first CP was 0812, then the
arrive time at the second CP would be 0830.
Continue this method to calculate the arrive time at
succeeding CPs through the RP.

Calculating, Clear Times

To calculate the clear times at each CP, planner
must determine the pass time. Calculating pass time
reguires four calculations. density, time gaps, road
space, and pass time. These four calculations are
determined using the following formulas:

Density = 1,000/ Vehicle gap + avg. length of
vehicle

Note: Vehicle gap is expressed in meters,
representing the gap between vehicles. Average
length of vehicleis expressed in meters,
representing the average length of the most common
vehicle in the column.

Example: If the vehicle gap is 100 meters and the
average vehicle length is 18 meters, then-

1000 1000
100+18 118

Density - = 8.5 vehicles per km



Time gaps = [(number of march units- 1) X march
unit time gap] + [(number of serials- 1) X (serial
time gap — march unit time gap)].

Example: If acolumn has two serials with two
march units each and the gap between march unitsis
5 minutes and the gap between serialsis 10 minutes,
then-

Timegaps[(4-1) x5)+[(2-1) x5 =[3x5] +[1
x 5] =15 + 5 = 20 minutes

Road space

(Number of vehicles/density) + (time gaps x rate)/60
minutes]

Example: number of vehicles= 87
Density = 8.5 per km
Rate = 50 KMH
Time gaps = 20

Road _ space= 87 + (207 50)
85 60

Road _ space* 60

Pass_time=
rate

Example:

26.9%60 1614
50 50

=32.3min

Pass_time=

In this example, the clear time at the SPis 33
minutes after the first vehicle crossed the SP. If the
arrival time at the SP is 0800 the clear time at the SP
will be 0833. If the arrival time at the first CPis
0812, the clear time at the first CP will be 0845. Use
this same method to calcul ate the arrive and clear
times at succeeding CPs to the RP. This movement
can be depicted as follows:

CP ArriveTime Clear Time
1 0800 0833
2 0812 0845
3 0830 0903

The passtime will stay the same throughout the
route as long as the march rate and density do not
change. If the march rate or density changes, then
recal culate the pass time to determine the new clear
time.

Preparation of a Road M ovement Graph

The road movement graph is prepared on a graph
with the vertical axis showing distance and the
horizontal axis showing time. Critical points along
the route such as cities, towns, road junctions and
bottlenecks are indicated in the left margin in scale
with the graph at their respective distances from the
start point.
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Schedule of the Head of a Column.

The figure shows the movement of the head of a
column from Newport to Jackson Heights. The
vertical scale shows kilometers. Each line equals 3
kilometers. The horizontal scale of the graph
indicates hours. Each line equals 12 minutes. The
head of the column is plotted on the graph at the
timeit is scheduled to leave Newport (0400), travel
time to Jackson Heights a distance of 90 kilometers,
and a scheduled arrival time of 0700. To complete
the move in the prescribed time, a rate of march of
30 kilometers per hour must be maintained.

Columns, serials, or march units are shown on the
graph by parallel diagonal lines. Thetimeit takes
for the march element to clear a section of road
(timelength or TL) is shown by the horizontal space
between the diagonal lines. Draw ahorizontal line



connecting the points representing the first and the
last vehicles of an element, the time length of that
element. In the following explanations, the first
vehicle of amarch element is called the head and
thelast vehicleiscalled thetail. The head of the
column is plotted at the intersection of the starting
point on the vertical scale and at the starting time on
the horizontal scale. The clearancetimeif thetail is
then plotted.

Progress of the column or element isindicated by
plotting time and distance on the graph using the
planned rate of march. When halts are planned, they
are shown on the graph. The graph can be altered to
show schedule changes as they occur.

The figure below shows the motor movement terms.
Notice that a move is now completely pictured; both
the head and the tail are shown by the two parallel
diagonal lines. The time length of the columnis
shown as 36 minutes. That is, it took 36 minutes for
the entire column to clear the start point. In
addition, this graph shows the column length to be
about 14 kilometers, according to the position of its
head and tail. Remember that time distance (TD) is
how long it took the head of the column to go from
the start point to the release point. Pass time (time
length) is how long it took the entire column to pass
one point. The road clearance timeisthe time
distance plus the pass time (time length) of the
column.
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Road Movement Graph

Critical Time and Point Graphs.

A critical time and point graph may be used by the
headquarters responsible for the movement of
numerous columns over alimited road net. Thisaid
will speed consolidation of road movement graphs
of subordinate units to help solve conflicts at critical
points.

The critical time and point graph consists of a
separate graph chart for each selected critical point.
These charts are divided into four sections

representing the directions of column movement and
into time segments to represent a 24-hour period.

To use acritical time and point graph, the period of
occupation of each numbered critical point is taken
from the road movement graphs of units using the
road net during the same period. Asthis
information is plotted, conflicts will show up.
Separate columns may be identified by symbols or
colorsinstead of shading.

To demonstrate the use of the graph, three numbered
critical points have been selected an identified. A



column traveling east will occupy critical point 25
from 0015 to 0030. It will occupy critical point 26
from 0130 to 0145 where it changes direction to
move north. Between 0245 and 0300, it will occupy
critical point 35. With thisinformation plotted on
the graph, possible conflicts will show up as
information of other movementsis plotted.

Other information is recorded in the space above or
on the reverse side of the graph. It includesthe
average speed of the convoy, average density, halts,
routes, and critical points.
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Critical Time and Point Graph.

Extra Time Allowance (Extal). When 25 vehicles
aremoving in aserial, 1 extraminute is added to the
serial’ s time length as determined by the passtime
formula. A serial lessthan 25 vehiclesis not
alotted extratime. The following are planning
figures used for extratime allowances —

VEHICLES AMOUNT OF EXTAL (min)
25 vehicles or fewer 0
25-37 vehicles 1
38-62 vehicles 2
63-87 vehicles 4

Formulas. Calculations are abasic part of road
movement planning. Formulas must be worked and
properly applied to a situation to obtain the
information needed to plan amove. The planner
must know the distance, rate, and time formulas
discussed earlier along with the following —

Restrictions.

Often the commander of aroad movement is
ordered not to move his column over certain
sections of aroute during certain hours. Planners
must schedule motor columns to comply with these
route restrictions.

#of vehicles N timegapsx rate

road space = - :
density 60 (minutes)
passtime(timelength) = road spacex 60 + EXTAL
rate
timedistance= distance
rate

Passing After Restriction Ends. To compute the
earliest time the first vehicles of a column or
element thereof can cross the start point to clear the
end of aroute restriction without halting at the
restriction, use the following formula—

(End of restriction time) + (safety factor)
— (time distance fromstart point to
restriction point) = earliest time the first
vehicle can cross the start point.

Example: Restriction isfrom 1140 to 1240. The
distance from the start point to the restriction is 32
kilometers. A safety factor of 15 minutesisin force
before and after the restriction to keep other moves
frominterfering with the column using the route.
Thisisa closed column move executed at a rate of
16 kilometers per hour; time length is 12 minutes.

Substituting in the formula —
End of restriction = 1240

Safety factor = 15 minutes
Time distance = 2 hours (32 km/ 16 kph)

(1240 hours+ 15 minutes) - (2 hours)

=1055hours
1055 isthe earliest time a vehicle can cross the
start point.

Passing Before Restriction Begins. To compute
the latest time the first vehicle of a column can cross
the start point to have the last vehicle clear at the
1140 to 1240 restriction before it begins, use the
following formula—

(Beginning of restriction) — (safety factor)
— (tine distance fromstart point to
restriction) — (tinme length) = latest tine
the first vehicle can cross the start point.

Substituting in the formula -




Beginning of restriction = 1040

Safety factor = 15 minutes

Time distance = 2 hours (32 km/ 16 kph)
Time length = 12 minutes

((1040hours-15minutes)- (2 hours)- 12 minutes)
=0913hours

0913 isthe latest time the first vehicle can crossthe
start point.

Road M ovement Tables.

Data on aroad movement graph are not in aform
that can be readily used by operating units.
Therefore, information is taken from the graph and
put on an easily read table. Thisis called aroad
movement table. Thistable serves as a convenient
means of sending subordinates and other interested
personnel the movement schedule and other
essential details pertaining to amove. It may be
issued as an annex to the operation order.

Asillustrated the road movement table shows the
date of the move, unitsinvolved, number of
vehicles, and load class of the heaviest vehicle. It
also shows the routes to be used, and the times at
which the serials will arrive and clear critical points.

( CLASSI FI CATI ON)

Annex B “Movenent table” to Operation Order for Mvenent No.

Copy No
May I'ssuing HQ
Yap Place of Issue
Date-Time group of Signature
General Data Message Reference No
1. Average speed 4. Routes (i.e., between start points and rel ease
2. Traffic poi nt s)
density 5. COritical points
3. Halts (a) Start points
(b) Release points
(c) COher critical points
6. Minroutes to start points
7. Min routes fromrel ease points
Serial or (Is'oad . Qitical
Nunber of ass of Poi nt
M’xg”‘?m Date Dnits/Formation |ehicles Heavi est From To Rout e g):he ‘Pgi nt s xr‘egsgrgg nt Rermar ks
Nunber Vehi cl es Ref Due |dear
(hrs) |(hrs)
(a) (b) (¢) (d) (e) (f) (9) (h) (i) (1) (k) () (m (n)
Acknow edge:

Distribution:
Aut hent i cati on:

( CLASSI FI CATI ON)

Road M ovement Table
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Hasty Route Reconnaissance

This type of reconnaissance is conducted to determine the immediate military trafficability of a specified
route. Such information isvital to all units engaged in planning and executing vehicular movements. Itis
limited to critical terrain data that is necessary for route classification and meets the intelligence
requirements of the situation. Full appreciation of aroute's capability cannot be determined until each
factor affecting traffic flow is separately analyzed. The report of hasty route reconnaissance usually
consists of a map overlay, supplemented by additional reports (dependent on the detail required) about
various aspects of the terrain (see fig. E-1). The route reconnaissance overlay is accurate, clear and
concise. Standard topographic symbols, military symbols and overlay symbols are used to ensure that route
reconnai ssance reports are universally understood. Figure E-2 provides many of the common symbols used
in route reconnai ssance maps.

Deliberate Route Reconnaissance

This type of reconnaissance is made when enough time and qualified engineer personnel are available. It
provides necessary data for athorough analysis and classification of significant terrain features along a
route including, when required, repair or demolition procedures. Deliberate reconnaissance is detailed.
Deliberate route reconnaissance reports differ from hasty reconnai ssance reports in the degree and
completeness of reported information. An overlay is used to point out exact map location of each
reconnoitered terrain feature. Enclosures are attached to the overlay. The use of enclosures establishes a
permanent record and ensures that enough detail concerning important route characteristicsis included.
The enclosures describe, in detail, each terrain feature noted on the overlay.

Route Reconnaissance Checklist

To ensure that critical terrain datais not overlooked during a route reconnaissance and to aid in the
preparation of reconnaissance reports, a checklist isrecommended. It is based on the characteristics of the
area of operations and includes general information about the route.

Identification and location of reconnoitered route.

Distances between easily recognized points both on the ground and map.

The percent of slope and length that are 7 percent or greater.

Locations and limiting data of fords and ferries.

Sharp curves that have aradius of curvature of 100 feet and less.

Bridge military load classifications and limiting dimensions to include suitable bypasses.

Route constrictions, such as underpasses, which are below minimum standards and, if appropriate, the
distances such restrictions extend.

Locations and limiting dimensions of tunnels to include suitable bypasses.

Suitable areas for short halts and bivouacs that offer drive off facilities, adequate dispersion, cover and
conceal ment.

Area of rock falls and dlides which may present a traffic hazard
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EXPLANATION

SYMBOL

REMARKS/REFERENCE

aviL R
DESI GNATI ON

M LI TARY  ROQUTE

_

(B 200)

DESI GNATION  WRITTEN [N
ROUTE.

PARENTHESES  ALONG

CRI TI CAL PO NT

CRITICAL PO NTS ARE NUMBERED AND DESCRIBED IN
LEGEND. THEY MAY BE USED TO PANT QUT
FEATURES NOT ADEQUATELY COVERED IN OTHER
RECONNAI SSANCE SYMBOLS.

LIMTS OF SECTCR

i/

LIM TS OF RECONNO TERED SECTOR OF ROUTE.

ROUTE CLASSI FI CATI ON FORMULA

10.5m X 120
6mzZ 8 (OB)
am'Y 20 (OB) (W

FORMULA DESI GNATES, | N ORDER, WDTH, TYPE,
M LI TARY LOAD CLASSI FI CATI ON, OBSTRUCTI ONS,
AND REGULAR FLOODI NG OR SNOW BLOCKAGE.

LEGEND:
X — ALL- WEATHER ROUTE
Y — ALL- WEATHER ROUTE (LI M TED TRAFFI O
Z — FAI R VFEATHER ROUTE
T — REGULAR SNOW BLOCKAGE
W — REGULAR FLOODI NG

a 3-7%
i}
i ) T-10%
9
ARROMS PONT UPHILL; ACTUAL PERCENTAGE OF
GRADES SLOPE IS SHOM TO THE RIGHT OF THE SYMBOL.
10-14% LENGTH OF ARROW REPRESENTS LENGTH OF GRADE |F
T)—)'} MAP SCALE PERM TS.
CVER
17 ) ) ’ ) 14%
SHARP CURVE VERTEX OF TRIANGLE POINTS TO MAP LOCATION OF

26

CURVE; NUMBER | NDI CATES RADI US.




EXPLANATION

SYMBOL

REMARKS/REFERENCE

SERI ES OF SHARP CURVES

LEFT FI GURE | NDI CATES NUMBER OF CURVES. RI GHT
FI GURE | NDI CATES RADI US OF THE SHARPEST CURVE.

FULL BRI DGE SYMBOL

ARROWNV EXTENDS TO BRIDGE LOCATION ON MAP.
MN MM WDITH |S PLACED BELOW  OVERHEAD
CLEARANCE TO THE LEFT, AND OVERALL LENGTH TO
THE RIGHT OF THE BASIC SYMBQOL. LONER PORTI ON
OF THE SYMBOL | NDI CATES BRI DGE SERI AL NUMBER;
UPPER PCRTI ON M LI TARY LOAD CLASSI FI CATI ON.
UNDERLINED VALUES ARE THOSE BELON M N MM
STANDARDS

ABBREVI ATED BRI DGE SYMBOL

ARROW EXTENDS TO LOCATION ON MNAP. LOVER
PORTION OF SYMBOL | NDICATES BRIDGE SERI AL
NUMBER; UPPER PORTI ON, M LI TARY LOAD
CLASSI FI CATI ON. CLASS NUMBER  MUST BE
UNDERLINED |IF WDTH OR OVERHEAD CLEARANCE IS
BELON M NI MUM STANDARDS.

BYPASS EASY

USED IN CONJUNCTI ON W TH BRI DGE AND
RECONNAI SSANCE SYMBOLS.

BYPASS DI FFI CULT

USED IN CONJUNCTI ON W TH BRI DGE AND
RECONNAI SSANCE SYMBOLS.

BYPASS | MPCSSI BLE

USED IN CONJUNCTI ON WTH BRI DGE AND
RECONNAI SSANCE SYMBOLS.




EXPLANATION

SYMBOL

REMARKS/REFERENCE

ARROW EXTENDS TO FORD LOCATI ON ON MAP.  DATA
ABOVE LI NE | NDI CATES, | N ORDER, SERI AL NUMBER,
FORD TYPE, STRESS VELOCI TY PER SECOND, AND
SEASONAL LI M TATI ONS.  DATA BELOW LI NE

I NDI CATES; | N ORDER, LENGTH, W DTH, BOTTOM
TYPE, AND DEPTH. QUESTI ON MARKS | NDI CATE
UNKNOAN | NFORMATI ON. DI FFI CULT APPROACHES ARE
REPRESENTED BY ZI G ZAG LI NES AND CORRESPOND TO
SHORE PCSI TI ON OF APPROACH.

_ET_’Q_'j_Hf _____ FORD TYPE: BOTTOM TYPE:
155350805 V- VEH CULAR M- MDD
P- PEDESTRI AN C - CLAY
FORD
4N Y S - SAND
e iy G - GRAVEL
15/3F075
R — ROCK
P — ARTIFI Ol AL PAVING
SEASONAL LI M TI NG FACTORS:
X — NONE
Y - SIGNIFI CANT
ARRON EXTENDS TO FERRY LOCATION ON MAP.  DATA
ABOVE | NDI CATES FERRY SERI AL NUMBER AND TYPE.
2 F DATA | NSI DE SYMBOL | NDI CATES M LI TARY LOAD
CLASS CF DECK AND DEAD VI GHT CAPACITY IN
TONS.  DATA BELOW SYMBOL |'S TURNARCUND TIME IN
12 M NUTES.
FERRY
PR QUESTI ON MARK | NDI CTATES UNKNOWN | NFORNATI ON.
. DI FFI CULT APPROACHES ARE REPRESENTED BY ZI G-
ZAG LI NES CORRESPONDI NG | N POSI TI ON TO SHORE
APPROACH.
20

FERRY TYPE: V- VEHI CULAR
P - PEDESTRI AN

W DTH CONSTRI CTI ON

FIGURE TO THE LEFT | NDI CATES THE WDTH OF THE
ROUTE CONSTRICTION, FIGURE TO THE RIGHT, THE
TOTAL\ CONSTRI CTED LENGTH

FIGURE TO THE LEFT INDICATES WDTH OF

4 544 .
54, CONSTRICTION, FIGRE TO R GHT,  OVERHEAD
ARCH UNDERPASS CONSTR! CTI CN CLEARANCE.  |F DI FFERENT, BOTH M N MM AND
MAXI MUM CLEARANCES ARE Gl VEN.
NUMVBER | NDI CATE W DTH OF TRAVELED WAY FOLLOWED
SE@%%]ACRJ\; WTH S %DNEESASS a6 7 BY TOTAL WODTH, | NCLUDING SIDEWALK TO LEFT OF

SYMBOL. OVERHEAD CLEARANCE APPEARS ON RI GHT




EXPLANATION

SYMBOL

REMARKS/REFERENCE

TUNNEL W TH SI DEWALKS

ARROW EXTENDS TO TUNNEL LOCATION ON MAP.
SERIAL NUMBER | S PLACED INSIDE SYMBOL; WDTH
OF TRAVELED WAY, FOLLOVED BY TOTAL WDTH
I'NCLUDI NG SIDEWALKS 1S PLACED BELOWN SYMBQOL.

RAI LROAD GRADE CROSSI NG

)
S OVERHEAD CLEARANCE |S TO LEFT OF SYMBOL, TOTAL

TUNNEL LENGTH TO THE RI GHT.
473 GRADE CROSSING IS LEVEL; PASSING TRAINS WLL

I NTERRUPT TRAFFIC FLOW NUMBER | NDI CATES
HEI GHT OF POWER LI NE ABOVE GROUND (| F PRESENT)

o s
CONGEALNENT O Al ROAD LINED WTH TREES, DECIDUOUS ON LEFT,
o ~ EVERGREEN ON Rl GHT
o Ay
oOOo e }{\
Qo |
WOODS BORDERI NG ROAD, DECI DUOUS TREES ON LEFT,
CONCEALMENT OOO ~ ‘fﬁ\‘ EVERGREENS ON Rl GHT
(ol o
[=le] FAAN
SIDE ROAD TURNOEF <
ADDI TI ONAL | NFORVATI CN
WHEELED VEH CLE <O
ARRON | NDI CATES DI RECTI ON OF  TURNCFF
TRACKED VEH CLE 400 <—H
NUMBER | NDI CATES LENGTH OF TURNCEF
DEADEND ROAD OVER 1 KM o—
<«
ROADBLOCK, CRATERS, AND
BLOM BRI DGES
"
PROPCSED - - - - - - - o
4 ’
Py

CENTER OF SYMBQOL | NDI CATES PCsI TI ON OF BLOCK

——————————— BROKEN  LINES  INDICATE  LATERAL  ROUTE
LATERAL ROUTE )] I NDENTI FI ED BY EVEN NUMBER
SOLID LINE | NDI CATES AXI AL ROUTE | DENTI FI ED BY
AXIAL ROUTE (573 ODD NUVBER
UNKNOWN R DOUBTFUL l?
| NFORVATI ON

PARKI NG AREA




EXPLANATION

SYMBOL

REMARKS/REFERENCE

TRAFFI C CONTROL PO NT
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Convoy Briefing Outline

1. SITUATION

a. Friendly Forces
b. Support Units
c. Enemy situation

2. MISSION

a. Typeof cargo
b. Origin
c. Dedtination

3. EXECUTION

General Organization of convoy
Time schedule

Routes

Convoy speed

Vehicle distance/gaps
Checkpoints

Emergency measures

@ pa0op

(1) Accidents

(2) Breakdowns

(3) Separation from convoy
(4) Attack

(&) Action of convoy in the event of an attack
(b) Action of the security forces during attack
(c) Airwatch and air attack alarms

(d) Medical support

4. ADMINISTRATION AND LOGISTICS

Cargo loading and unloading
Control of personnel

Cargo security

Uniform and equipment
Billeting arrangements
Refueling of vehicles
Vehicle recovery

Offload instructions

S P oo

5. COMMAND AND SIGNAL

Location of convoy commander
Designation of assistant convoy commander
Succession of command

Action of the security forces commander
Serial commander’ s responsibility

Poo T



f.  Armand hand signals
g. Radiofrequenciesand cal signsfor:

(1) Control personnel

(2) Security force commander
(3) Firesupport elements

(4) Medical evacuation support

6. SAFETY
a.  Hazards of route and weather conditions

b. Defensivedriving
c. Weapons safety and security
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Vehicles Summary Table

Vehicle Type |Fuel Capacity| Range | Mileage Combat Payload
Weight
[HRMWY 25 gall 300 miles| 12 mpgl5,200 u;E 2,374 Ibs
5-Ton BZ gall 300 miles 4 mpg|18,726 Ibs 9,998 |bs onroad |
| | |5.102 Ibs offroad
Iﬁfﬂ 165 ga‘ 300 miaﬁ| 2 mpg|d7T %00 Ibs 40,000 Ibs onroad /
20,000 Ibs offroad

Fuel ! Sixcon Planning Factors

Fuel capacity for a sikeon is 900 gal

Diasal fusd weighs approx T Ibs par gal

An gmply sixcon wesghs 2630 bs

A full siwcon waighs 8230 ks

A& ful purnp wiighs 2300 [bs

The max cross-country load for a 5-Ton is 10,000 Ibs

A ragular 5Ton can hodd (1) sikcon

An ISOBED 5Ton can hold (2) sixcons

An IS0BED 5Ton can hold (1) sixcon and (1) fuel pump
A 5-Ton w (1} sicon can hold 900 gal of fusl

An ISOBED 5Ton w (2} skcons can only hold 677 gal todal dus to load limits of a 5-Ton

An ISOBED 5-Ton wi' (1] siwcon and (1) fuel pump can only hold 724 gal duwe to the load limits of a 5-Ton
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Movement Planning Data Tables

Foot Marches
Basic Data Table, Foot Marches Unopposed

Visibility Rate of March | Normal March |Forced March

(km/hr) (8 hrs-km) (12 hrs - km)
Roads Day 4 32 48
Night 3 24 36
Cross-Country |Day 2 16 24
Night 1 8 12

Mote: Computed on a 50-minute hour, allowing for 10 minute halt each hour.

Movement Speed Unopposed

T Wheeled

Visibility | M1/AAVIBFV Vehicle

Maximum |Day 40 km/hr 35 km/hr

Unopposed [Night 30 km/hr 25 km/hr
Maximum Dé}f 20 km/hr 10-15 km/hr
Unopposed [Night 10 km/hr 5-10 km/hr

Movement Speeds Enemy Delaying

visibility| M1/AAv/Bry | Wheeled
Vehicle
Maximum Opposed Day 6-10 km/hr 6-10 km/hr
Road Speed vs

Enemy Delaying Might 2-4 km/hr 2-3 km/hr

Maximum Opposed Day 4-6 km/hr 2-4 km/hr
Offroad Speed vs

Enemy Delaying Night 2-3 km/hr 1-2 km/hr
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Movement Speeds Enemy Defending

- Wheeled
Visibility | M1TAAVIBFY
o Vehicls

Maximum Dpposed Dy 1-2 kmitr 1-1.5 kmuhr
Road Speed vs

Enemy Defending | "9 1 kmihe 0.5-1 kmuhr

Maxumum Opposed |__Day | 1-1.5 kehr | 051 ke
Offroad Speed v

Enemy Defending | TVant | 051 ki 05 kv

Typical Pass Times for a Tactical Road March

Heavy Division on One Route

Brigade on One Rouie

Rate skmlhrt 4] an i) 41 | i) 25
olumn Length
flem) i 3N 245 i 180 Fli I 85 40
Pass Tima Thrs. 30 min| B hrs, 15 min |7 hrs. 15 min{| 1 he. 45 man I 2 hrs 1 he. 40 min




Movement Flanning Table

Spead Rates of March Minutes io
KméMiles | Km/Miles in One | Minutes to Travel 1 Km® Melers per Minute Travel 1 Mile®
Hour Haour ®

10 ma'her 18 mihr

16 kmihr 12 kmr 5 200 7.5
10 mma'her 9 mikr

15 kmihr 15 kmir 4 250 7.5
15 'l 12 ik

24 Emuhir 20 kmuhir 3 a3 5
[Z0 mahr 16 mahe

A2 Emihir 25 Emuhir 2.4 417 3. 75
[25 mihr 18 mahe

40 kmitr 30 kmihr 2 SO0 3
A0 e 25 mifhr

48 kmihir A0 kmibr 1.5 GET) 2.4
35 ma'hr A0 ik
1568 Emihr 48 kminr 1.3 TET| 2
a0 ma'hr 35 mehr
164 Emihr 53 Eminr 1.13 =k | 15

|Pass Time Computation;

Vghiles

Moo of Passage Ponts (PP)

R ] MEPH  _ Vahicle per Hour at PP

Column Interval (X Km)

Vehicles per PP _ oo Time

Wahiche per Hour al FFP

This tabke provides the time required o traval 1 km or 1 mile whils using specified march speods.

* Thie fravvel limes are calculated based upon rates of march (mileskm in 1 hour) and inchede time for
|echedubed shart halts and time losl due o road and rafhic condibons. The lime for long halls must be
added io the total ime traveled (milas or km) by the travel time factor for 1 mile or 1 km for the
dasignated spead,

= Yahicle per Passage Pain
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Opposed Rates of Advance Tables

TSI L P AT L FATE 3 2F AVARCE [SMITAT)
Ungres ol Bestitarce | Fropaned Dalenss (1] || Hng-!n-hmm
Aiinciar iz Dalender Raso Lo Tareain loowi-Gaa Terrmin h—ﬂu%ﬂ Sa Tarraia He-Ga Terrain
] LT G T T DT T
1 1 08 T.E & 4 2 [ 120 1.2
o W Ed 150143 1.2 T 1 B L & PR .
1o & 25 1 ic 33 1.5 11 o 17 i) a ] SN b
A B b J o 1.0 o 3 i3 il 1] A0 i ah
Bl m E LI 1 g = il ] gz ] ba
12 i 13 E T2 ok 1.8 A0 i BT 24 ] 12 4 e 18] L]

Maoies:

1. When there is sarpnse, muliply these figures by & sunprse (e as follows;
- Complet: Sarprise x 5 (e.p. Gemmans at The Andennes in 1944, Ambs m 19731
- Bugbstantial Sumprse x 3 (eg. Goman Invasion of Rossa im 1541, smelis” Ioasion of Smanin 15967
= Mimor Surprise x 1.5 {e.g. Allied Mormandy landing in 1944, Pakistanss” aitack on India im 19710
The: e Micts of surprse last For 3 day=, bomp reduced by one-thind on day 2 and two-thends on day 3
2. Prepared defense is based oo defender in prepared posiiions (24 hours or moee L
3. Hasty delense w based om T w0 12 hours preparabson e
4. The ratsos used here are i determine the degree of resistance. There is o direct relationship between
sddvamce mtes and force ratios. Flowever, ssstained advanoes prohabily ane not possible with a 3 1o | miso.
Aalvance is possible apains spenior foges Bl cannot B sustaned
d.  Wmes greater than 6 4o | will resaalt iz odvanoes between these and the anopposed roies.

il ]
Rematncs 1:1 06 ns nn [E] I i
FRET] [ 1] [ 1] i [E] u
LR nr 1] b (1] 1]
41 H 1 b [ 1]
] ] na 1 T [T [
] 1T+ i 13= ng= [+ Qi+ A 17 3= 13+ L1+ h|
Moles:

I. Units cannoi sustamn these mibes for 24 howrs.
2. The relative combat power ratio must be comgaied for the unat under considertion.
5, 'When there is TP, r'|'||||l:|'||:|- 1.5 |"|H|,|I|_1. by & ST [ncear as fodlows:
= Comnplele Serprise 5 % (e, Germans at The Ardennes in 1944, Ambs m 1973),
- Suhatantial Surprise € 5 (g German [nvasion o Bussea in 1941, sracls' Invasson of Sisai m 1967,
= Mimor Surprise 5 1.3 de.. Albed Mormandy landing im 1544, Pakistamis” attack on Indfa im 1971).
The effects af surprise Last for 3 days, being redwced by one-thied on daoy 2 and two-thinds on day 3
4, Prepared defense is hased on defender im prepared positions | 24 hours or mope
5. Hasty delense 13 hased om I 80 12 hours proparabon (me
fi. The ratsos used here are io determine the degree of resistance. Thene is po direct relationship between
advars rate and Force raos, However, sstaoned advances probably are mod possi ke witbou a 3 6o | matue
Hulvance is possible ngainst superior forces but cunniot b sustnined.
7. Rates greater than 6 to | will result in advances between these and the unopposed mtes.
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A CSSELEMENT/ DIRECT SUPPORT GENERAL SUPPORT ATTACHED
ORG/ UNIT WITH (DS) (GS)
MISSION OF:
1. Respondsto CSS 1. Supported unit. 1. Higher CSSHQ . Unit attached to.
requestsin priority from: 2. Higher CSSHQ. 2. Supported unit.
3. Own units. 3. Own units.
2. Hasasitstactical area 1. Areaof supported 1. Areasupported unit. . Unit attached to.
of responsibility: unit
3. Establishesliaison 1. Supported unit. 1. Supported unit. . Unit attached to.
with:
4. Establishes 1. Supported unit. 1. Supported unit. . Unit attached to.
communications with: 2. Higher CSSHQ. 2. Higher CSS HQ.
5. Ispositioned by: 1. Higher CSSHQ. 1. Higher CSSHQ. . Unit attached to.
2. ltsdf.
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individual trucks.
Does not hinder
cross traffic.

TYPE WHEN DENSITY PER SPEED ADVANTAGES DISADVANTAGES
FORMATION USED mile/lkm mi/h /km/h

Close Night, poorly 67/40 10/16 Full traffic capacity ~ Quick dispersion is
marked of road canbeused.  difficult. The columnis
routes, or in Control is better. easily detected. May cause
areas of Fewer guides, congestion at the point of
congestion escorts, and route arrival. Requires careful

markersare needed.  scheduling and control to
avoid blocking at
intersections. Causes
driver fatigue.

Open Daylight 20/12 15/24 Less chance of Command and control is
enemy observation difficult. Proper vehicle
or attack. Cargo spacing is hard to keep.
moves faster.

Driver fatigueis
reduced. Fewer
accidents, very
flexible.

Infiltration Daylight, 10 or less per Various Providesmaximum  Moretime required to
congested hour security and complete the move.
areas. Heavy deception. High Column control is nearly
traffic speeds are possible.  impossible. Drivers can
Crosses route. Other traffic has get lost. Specific details

little effect on must be provided each

driver. Maintenance,
refueling, and messing are
difficult to arrange.
Vehicles may bunch,
causing close columnsto
form. Requires
experienced drivers.
Orders are not easily
changed.

The unit cannot be
redeployed as a unit until
the last vehicle arrives at
destination.
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Convoy Commander’s Checklist
MISSION REQUIREMENTS:

e Current intelligence/ situation.
e Task vehicles: Type and quantity

o Personne
0 Cargo by type, class, and size

Security vehicles

Maintenance vehicles

Material handling equipment

Command and control vehicles. Type and Quantity

RECONNAISSANCE

e Map and photo
° Physcal

ROUTE SELECTION

Roads

Bridges and tunnels

Grades and curves

Traffic density

Requirements for route preparation or repair
Enemy capabilities

LIAISION AND COORDINATION

Units along route

Units being moved
Supporting units
Highway control agencies
Shippers/ cargo handlers

CONVOY ORGANIZATION

e Sizeof serials/ march units
e Typeof column
e Operating gaps

0 Seriasmarch units
o Vehicles



Positions of security and supporting units
Positions of control personnel / escorts/ guides
Organization for command

Vehicle marking

MOVEMENT PLAN
e Controlled route

o Convoy clearance/ movement credit
0 Road movement table
0 Specia permits or authorization

e Distance, time and rate of movement

Trip distance

Required start time
Column length

Slowest vehicle

Required delivery time
Rate of movement / Speed
Maximum catch-up speed

O O0OO0OO0OO0OO0Oo

e Loading

Time and place

Report to

Type/ class cargo

Outsized loads

MHE required

Blocking, bracing and cargo restraints

O 0O O0OO0OO0Oo

e Staging

Location

Vehicle checks
Cargo checks
Timeto start point

O O OO

e Operating Briefing
e Start Point

0 Location/ Grid coordinates
o ldentification characteristics



e Check Points

0 Location/ Grid coordinates
0 Identification characteristics/ Alpha-numeric designation

e Guidesand Markers

Positions

Posting and pickup
Purpose

Time and duration
Locations

O O O0OO0Oo

e Maintenance

o Trail
0 Enroute support

e Medica Support

0 Organic capability
0 Evacuation procedures

e Release Point

Location / grid coordinates
Identification / characteristics
Report requirements

Control of vehicles and operators

O O OO

e Unloading
o Timeand place
0 Reportto
0 MHE required
e Backload and Turn Around
SECURITY ENROUTE
e Actionin event of attack
o Air attack

o Artillery attack
o Ground attack or ambush



e Air Support Procedures
e Fire Support Procedures
e Useof Lights/ Blackout restrictions

SERVICE SUPPORT
e Fud

0 Location/times
0 Typesand quantities
0 Accompanying convoy

e Messing/ Rations

o0 Location/times
o Unitson route
0 Prescribed loads

COMMUNICATIONS
e Convoy Control Net

0 Seria / march unit commanders
0 Parent unit / headquarters

Alert / Broadcast Net
Security / Tactical Nets
Fireand Air Support Nets
Medical Evacuation
Visual Signals

Sound Signals

CONVOY COMMANDER’SAFTER ACTION REPORT
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MOTOR TRANSPORT PLANNING FACTORS

General Planning

When specific data is not available use the following factorsin motor transport planning
to compute vehicle requirements:

e Average number of assigned vehicles not in maintenance.

0 Short range planning — 83%
0 Long range planning — 75%

e Anticipated payload per vehicle (use cross country capacity)
e Daily round trips that vehicles average

0 Line haul —one per operating shift
0 Loca haul —four per day (two per operating shift)

e Oneway distance that cargo isto be hauled from which round trip mileage may
be computed as follows:

0 Linehaul —90 miles (144 km) (one way per operating shift)
0 Loca haul —20 miles (32 km) one way per trip

e Average number of miles (km) covered in an hour, including short halts during
the period of movement, are listed below:

0 Poor roads— 10 miles (16 km) in the hour
0 Good roads— 20 miles (32 km) in the hour

e Turnaround time — time consumed in round trip movement, including delays

e Delay —time consumed in loading / unloading and relay time in line haul
operations (time for halts and delays enroute which are anticipated but not
included in the rate of march)

o Straight trucks— 2.5 hours loading and unloading time per round trip
(straight haul)

0 Semi trailers - 2.5 hours loading and unloading time per round trip
(straight haul)

0 Container transporters — 1.5 hours loading and unloading time per round
trip (straight haul)

0 Truck tractorsin semi trailer relay operations — 1 hour per relay (round

trip per line haul leg)
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e Number of hours per day in which vehicles with driver are normally employed
include:

0 One shift — 10 hours
0 Round the clock (two shifts) — 20 hours

e Unitlift and daily lift — unit lift is the amount of cargo that atruck company can
move at onetime. Daily lift isthat which it can move in a day, making a number
of lifts.

e Ton miles and passenger miles — the product of the number of tons of cargo
and/or personnel times the number of miles moved.

UNIT AND VEHICLE CAPABILITY ESTIMATES

Determining the number of items that can be transported by one vehicle. This can be
computed using two methods (a) cargo weight, or (b) cargo cube, or if the circumstances
warrant, by using both methods to arrive at an optimum figure. Descriptions of the two
methods are:

Vehicle payload capacity

Weight of items to be moved < cross-country capacity of vehicle

Vehicle cargo compartment cube

Cube of items to be moved < cubic capacity of vehicle

Use the appropriate single vehicle load. Compute the number of vehicles required as
follows:

# of items_to_transport

- , =Vehicles_required
capacity of _vehicle

UNIT AND VEHICLE REQUIREMENTS

To determine the number of companies or vehicles required to move a given number of
tonsin a onetime lift:

Tons_to_be lifted
(Tons__ per _ vehicle)(vehicles__ per _company)

Companies_required =

Tons_to_be_lifted
Tons__ per _ vehicle

Vehicles _required =



To determine turn around time (round to nearest tenth)

2* distance+ delay_time

Turnaround time=
- Rate of _march

When locating truck terminals the following formula is used to determine the
appropriate distance between installations to obtain a specific turnaround time:

HoursPerOperatingShift — (DelayTime* Rate)
2

Distance=

Thefollowing formula is used to determine the number of truck companies required to
move a given daily tonnage in sustained operations:

CompariesRequired = (DailyTonnage)(TurnaroundTime)

(TonsPerVehicle)(VehiclesAvailablePer Company)(Oper ational Day)

Note: The number of vehicles required can be determined by omitting (VehiclesAvailablePer Company)
from the formula

Slope Comparison
Per cent Degr ees Feet per mile
1 %34 52.8
2 1°09’ 105.6
3 1° 43 158.4
4 2017 211.2
5 V5 264
6 326 316.8
7 4° 00 396.6
10 5043 528
15 gl 32 792
20 11° 19 1056
30 16° 42 1584
50 26° 34 2640
100 45° 00’ 5280
200 63° 26' 10560
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Slope Categories Effect on Movement

A 0-15% No hindrance for any off road vehicle.
B 15-30% Difficult for wheels/ easy for tracks
C 30-45% Too steep for wheels/ slow for tracks
D Over 45% Difficult toimpossible for tracks

How to M easur e Slopes

Known
M ap scale = 1:50,000
VD (vertical distance) = 20 ft and 100 ft
Slope = 15%
Find
HD (horizontal distance on the ground)

Usetheformula

%9 ope* 100 = vb
HD

VD * 100
%S ope

or HD=

HD (ground) = % for a 20 ft contour interval

= 133.3 ft for a 20 ft contour interval

:% for five 20 ft contour intervals

= 666.6 ft for five 20 ft contour intervals

Now deter mine the ground distance represented by 1 an 5 contour intervals
(20 ft each) on the map.
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CGROSS M NI MUM M NI MUM
VEI GHT | CE DI STANCE
LOAD TYPE THI CKNESS | BETWEEN
(cnlin) LOADS
(' yd)
MARI NE ON SKI S OR
SNOWBHCES
0.1 3/ 1.2 5/ 5.5
MARI NE ON FOOT
0.1 51/ 2 5/ 5.5
| NFANTRY (colum of 2)
7.6 / 3 7.3/ 8
| NFANTRY (col um of 4)
10/ 4 10 / 11
WHEELED VEHI CLE LOADS
UP TO 3.5 23/ 9 15/ 16.5
6 30 / 12 20 /| 22
10 40 / 16 25.6 / 28
15 61 / 24 30 / 33
TRACKED VEHI CLE LQADS
UP TO 3.5 20/ 8 15/ 16.5
10 30 / 12 20 /| 22
12.5 40 / 16 25.6 / 28
25 61 / 24 40 / 44
45 81 / 32 50 / 55
60 81 / 32 60 / 66
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Chapter 111

Engineering
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ENGINEERING

Engineer Task Matrix

CBT Engr Supt MWSS Engr Naval Const Civ/HNS
Tasks Engr Bn Bn OpsDiv Forces Forces
Engineer
Reconnaissance X X X
VSTOL/HeloLZ
clearing X X X X
Planning I nstallation
of Obstacles/ X X
Barriers
Field Fortifications X X X X
Pioneer roads X X X X
Camp const / Repair
[ Maint X X X X
Beach improvements X X X
Unpaved roads/
Airstrips/
Marshaling ar eas X X X
Rapid runway repair X X X
Construction Design X X X
War Damage Repair X X
Pre Engineered
Structures X X X
Tactical Water /
Hygiene svc X X X
Tactical Bulk Fuel
Storage X X X
Tactical Electrical
Supply X X X X

69




Engineer Forces

Combat Engineer Battalion

Major End Items Quantity
Line Charge Launch Trailer 38
M9 Armored Combat Excavator (ACE) 16
SEE Tractor 15
621B Scraper-Tractor Wheeled 2
T5 Dozer (small) 18
D7 Dozer (medium) 5
10k Ib Forklift with Bucket and Forks 10
5-Ton Truck 10
5-Ton Dump 24
HMMWV 15
40-Ton Tractor Trailer 3
Selected Tasks

Plan, organize and coordinate the assault breaching of obstacles from the high
water mark inland

Employ assault bridging systems and other standard bridge systems

Expedient repair and reinforcement of existing bridges

Construct expedient, short-span bridges from local materials for ground combat
operations

Expedient repair of existing roads and limited new construction of combat roads
and trails
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Engineer Support Battalion

Engingsar
Suppart Battalion
USMC LIS
O# Enl Of En
48 1404 3 20
11 M l - ¥i] S1M ]
H&S Erigjinesesr Ergiresr
Compsary Suppon Company Cargarty
LISk LISH LISMC LISk
T Enl ol Enl il Eml LR Enl
L 3 & 4 b ] 137
I
3499 1 41 M I
Bridge * Bulk Fusl
Comparny Camgany
USMC LISMC
on Enl O Enl
| EF L 250
* Orily Bth Engineer Support Baftalion Has An Active Bridge Comgpany
Major End ltems Quantity Major End Hems Quantity
Line Charge Launch Trader 12 5 Ton Dump 38
M Armored Combad Excavador ] HBARWA 2]
SEE Tracior ] 40-Ton Tractor Traikes 2
218 Scrapar-Tracior YWhaaled ] Mi18 Ribbon Bridge Trador 24
T5 Domer [small) 4 ROWPL 35
TT Chozar (madium] 24 Fual Storage System, 600k gallon ]
Road Grader ) Concrete Mioar 3
Vibralory Compacion 4 10w Generalor Ta
30-Ton Crane 5 3w Ganeralor 55
T 172-Tan Criang 10 Eilcw Generator a5
10k Ib Forkdifl wi' Bucket and Forks 12 100kw Ganesator 4
5-Ton Truck B Ribbon Brdg (8"0,7"" —1.8" 3, 9™ 4
Selected Tasks
e Surveying and drafting

e Construct and maintain expeditionary airfields and main supply routes
¢ Bulk fuel storage and distribution

e Bridging

e Vertical construction & horizontal construction

¢ Bulk water production, storage and distribution
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Marine Wing Support Squadron

A7 a702
MWVES MWSS
[Faad WWirg) [Riolany WWing)
LSMC USN USMC LSN
08 Er O En Off Enl OfF Enl
N 666 5 M 30 586 5 34

Major End Items Quantity
SEE Tractor 2
T5 Dozer (small) 4
D7 Dozer (medium) 4
Road Grader 2
Vibratory Compactor 2 Fixed / 1 Rotary
30-Ton Crane 2
4k Ib Forklift 6
10k Ib Forklift with Bucket and Forks 9 Fixed / 8 Rotary
Excavator, Tracked 2 Fixed / 1 Rotary
Helicopter Refueling System 2 Fixed / 7 Rotary
Airfield Fuel Dispensing System 6 Fixed / 4 Rotary
5k Gallon Semitrailor Refueler 10
ROWPU 12 Fixed / 9 Rotary
5-Ton Truck, Long Bed 4
5-Ton Dump 6

Note: 3.8 million square feet of AM-2 EAF matting stored at Futenma, Okinawa, Japan
Selected Tasks

e Expeditionary airfield servicesto include repair, communications, lighting, and
Aircraft recovery

¢ Refueling

e Water purification, storage and dispensing

e Construction and maintenance of expedient roads

e Construct expeditionary (AM2 matting) airfields
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Naval Mobile Construction Battalion

LISH

vl Aokl
Construchion Bafialion

Asphalt Distributor

of  En
24 145
[ ] ]
- . - I:-T:Tﬂaw. B Gy
Hosduarter s s Camp Maintsnance |
Constrsciion Utlization
| I
G Cormpany O Cowrdiarry E Company
Verlica Vartical Wertcal

Conslrustion Congiruchion Conglruciunn
Major End Items Quantity
Scraper 8
T5 Dozer (small) 2
D9 Dozer (large) 6
Road Grader 6
Roller Compactor 5
14-Ton Crane 2
35-Ton Crane 2
10k Ib Forklift 10
12k Ib Forklift 7
Excavator, Tracked 2
8-Ton Truck 24
8-Ton Dump 16
HMMWYV 30
35-Ton Tractor Trailor 13
Fuel Storage Pillow, 10k / 3k Gallon 4/3
Water Storage Pillow, 3k / 1k Gallon 5/6
Concrete Mixer 2

Selected Tasks

e Surveying and drafting

e Improve beaches
e Bridging
e Vertical construction

« Asphalt paving and other road construction
« Construct expeditionary (AM2 matting) airfields




TACTICAL FUEL SYSTEMS

Amphibious Assault Fuel System (AAFS). It requires 16 AAFSs to support a MEF. Each USMC Bulk
Fuel Company rates 8 AAFSs. Two Bulk Fuel Companies are required to support a MEF. The AAFS does
not have aircraft refueling capabilities. (Note: The AAFS will be undergoing a reconfiguration starting in
FY00. The reconfigured AAFS will consist of amix of 50k and 20k gallon fuel capacity fuel tanks and
modification of its fuel receiving, transfer and issuing capabilities for increased efficiencies. It will require
4 reconfigured AAFS to support a MEF with 4 reconfigured AAFS per Bulk Fuel Company. Only one Bulk
Fuel Company will be required to support a MEF.)

Amphibious Assault Fuel System [AAFS
Ro:mﬁ}gumd AAFS

Froem Tanker Trucks

Capability Current AAFS

Slora 800,000 gal 1,100,000 gal
Ship-to-shaore 720,000 gal per day T20.000 gal per day
From Rail Tanker B00.000 gal per day 1,100,000 gal par day

600,000 gal per day

1,110,000 gal per day

Recaipd | Bulk |5sues

350,000 gal per day

Retail lssues

550.000 gal per day

360,000 gal per day

550,000 gal per day

Aszault Hose Line
Bulk Distributicmn

3.5 miles at 720,000 gal per
day

See Hose Feel Sygtem (HRS)

Faobe; Adl recerpt, 1ssoe amd transter copabihiies ane based on a 20 brooperatsonal &y

Tactical Airfield Fuel Dispensing System (TAFDS). The TAFDS provides tactical aircraft refueling
services (hot and cold) at MAGTF tactical aircraft bed-down sites, expeditionary airfields (EAF), and

forward operating bases (FOB). A fixed-wing MWSS rates 6 TAFDS while arotary-wing MWSS rates 4
TAFDS. It requires 2 fixed-wing and 2 rotary-wing MWSSs to support aMEF. The TAFDS will also be
reconfigured in FY 00 to include a mix of 50k and 20k gallon capacity fabric fuel tanks. For the future
reconfigured TAFDS, the fixed-wing MWSS will rate 3 TAFDS and the rotary-wing MWSS will rate 2.

Tactical Airfield Fuel Dispensing System (TAFDS)
Capability Current TAFDE Reconfigured TAFDS
Slorage 120,000 gal A20, 0000 gad
From AAFS Assault | 720,000 gal per day 720,000 gal per day
Hose Lins
Receipt | From Tanker Truck 120,000 gal per day 720,000 gal per day
l=s0e G rafualing points at 250,000 12 rafusling points at 500,000
gal per day gal per day

Moz All receapt, issue and transfer capabilities are based on o 20 br operational day

Hose Redl System (HRS). A HRS consists of 6 inch diameter “lightweight” hose loaded on areel that is
mobile loaded on a 900 series tactical vehicle for deployment and recovery. Each HRS will consist of 11
hose reels with 2400 ft of hose per reel with an overall assault hose line distance of 5 miles per HRS. The
lay rates for the HRS will be 2.0 to 2.5 miles per hour and aretrieval rate of 0.5 to 0.75 miles per hour.
Each MEF rates 8 HRS for atotal of 40 miles. The HRS has a 600 gal per min flow rate with up to 720,000
gal per day, as based on a 20 hr operational day.
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Time to Construct Various Tank Farm Configurations
Type Storage Cap | Time to construct (earthwork)

Helicopter Expedient Refusling System (HERS) | 10k gal Mo eartbwork required
Fabric Tank Linear Tank Farm 20k gal 2 D7 Dozer howrs
Haorsa Shos Tank Famm Layout 120k gal 3 D7 Dazer hows
AMpIRDIous Assaull Fuel System with GO0k gal 12 07 Dazer hours
Side-by-Side Linsar Tank Farm Berms
Fabric Fued Tank Barm 50k gal 1 07 Dozer hour
Horse Shos Fual Tank 50k gal 3 D07 Dozer howrs

Helicopter Expedient Refueling System (HERS). The Helicopter Expedient Refueling System (HERS)
(TAMCN B1135) is designed for support of helicopter operationsin advanced areas and remote sites. It is
normally used at forward arming and refueling points (FARPS). Versdtility, easily transportable, and a
quick setup are the key elements of the HERS. Equipped with 2-inch hoses and adapters, the HERS is
compatible with other Marine Corps TFSs. The HERS has a maximum capacity of 9,000 gallons from 18
500-gallon collapsible drums. The HERS has two 100 or 125 gpm pumps and enough components to set up
four refueling points. It may be deployed as awhole or in part to meet operational requirements.

Expedient Refueling System (ERS). The Expedient Refueling System (ERS) was designed for support of
ground vehicles in advanced positions. Easily transportable and highly mobile are key elements of the ERS.
The ERSis normally used with the 500-gallon collapsible fuel drum and consists of either a 100 or 125
gpm pump and with hoses and fittings for two refueling points. All components within the ERS have 2-
inch couplings. The ERS does not have filtration equipment and should not be used for aircraft refueling.

Fuel Pump Module (TAMCN B1580). The SIX-CON fuel pump module consists of a 125 gpm pump, 100
gpm filter separator, 100 gpm fuel quality monitor, meter assembly, and hose reel. The fuel pump was
designed to dispense fuel from several types of fuel tanks, for defueling, or for filtering aircraft or ground
fuels. The rate of transfer for the SIX-CON pump moduleis up to 100 gpm.

Fuel Tank M odules (TAMCN B2085). Each SIX-CON fuel tank module is made of stainless steel and has
a capacity of 900 gallons. The fuel tank is equipped with all the hoses and adapters to connect the tanks to
the pump unit.

M 970 Mobile Refueler (TAMCN D0215). The M970 5,000-gallon mobile refueler provides aircraft
refueling/defueling and over-the-road transportation of bulk fuel. It is assigned to both the aviation combat
element (ACE) and the combat service support element (CSSE). Within the ACE, the M970 is organic to
the MWSS and is used primarily to refuel aircraft. Within the CSSE, the M970 is organic to the motor
transport battalion and is assigned to CSSE motor transport and/or engineer detachments. The CSSE uses
the M970 to transport bulk fuel between storage sites or directly to the customer.
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BULK FUEL CONSIDERATIONS

Typical Bulk-Petroleum Distribution in an Undeveloped TO
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MARINE CORPSWATER SUPPLY SYSTEMS

Military Water Supply Support System (MW SSS) has the capabilities of producing and storing 800K or
400K gallons of potable water. It can be divided into two sites and move water ten miles away using the
TWDS, which is the second largest system in the MWSSS. The system is kept aboard the MPS for rapid
deployment. Activation and operation of the MWSSS is the sole responsibility of the MEF. The MWSSS
consist of:

800K System - (16)- 50K tanks, (3)- 350 gpm pumps, (2)- 125 gpm pumps,
(2)- hypo chlorinators, and numerous connection and accessory kits.

400K System - (2)- 50K tanks, (16)- 20K tanks, (3)- 350 gpm pumps, (2)- 125 gpm pumps, (2)- hypo
chlorinators, and numerous connection and accessory kits.

ROWPU (TAMCN B2604) 41 each
Water Chiller (TAMCN B2641) 83 each
Water Tank Module (TAMCN B2086) 215 each
Water Pump Module (TAMCN B1581) 55 each
TWDS (TAMCN B2391-B2396) 1 each
FAWPSS (TAMCN B0676) 1each

Tactical Water Distribution System (TWDS) (TAMCN B2391-B2396) will pump water from storage to
alocation within a10-mile area. It isthe intermediate configuration of the MWSSS and can transport
water at the rate of 600 gpm across level terrain. The set can be deployed within 48 hours.

Forward Area Water Point Supply System (FAWPSS) (TAMCN B0676) will store and dispense potable
water. It isthe smallest and forward configuration of the MWSSS. The FAWPSS is equipped with four
separate nozzles for distribution of potable water at four individual water distribution points. The 125 gpm
pumping assembly is provided to pump potable water from the collapsible storage drums.

500 Gallon Water Drum (TAMCN B0571) stores water for transportation to remote locations.
Collapsible fabric drums used for drinking water storage and dispensing. These drums can be towed at
speeds of 10 mph. Stores 500 gallons of purified water that is dispensed with the use of the FAWPSS. Six
water drums are joined with each FAWPSS to provide small unit support.

Hypo chlorinator Unit (TAMCN B1140) injects chlorine into the water being stored or distributed at a
flow rate between 2-350 gallons per minute. It is a skid-mounted unit, powered by an impulse diaphragm
motor that operates on water pressure.

350 GPM Pump (TAMCN B1582) distributes, pumps, or transfers purified water. It is an air-cooled, three-
cylinder diesel engine with a self-priming centrifugal pump mounted on a two-wheel frame assembly. The
pumping assembly incorporates its own control panel, suction and discharge valves. It is operated by a44
hp diesel engine.

Delousing Unit (TAMCN C4535) is used for disinfecting personnel and clothing in the field without
removing clothing from the body. The delousing unit mounted in atubular steel skid frame of all welded
construction and is a portable, self-contained unit. 1t is powered by a one-cylinder gasoline engine that is
connected to the air compressor by means of a coupling.

SIX-CON Module System (TAMCN B2086) stores and transports water to remote locations. The six-con
module system consists of five water tank modules and a pump module. The modules can be connected



together by vertical and horizontal connectors. Each tank module holds a maximum of 934 gallons of
water. The recommended filling rate is 900 gallons maximum when transporting. The pump module
pumps water to/from the tank modules by the use of a 125-gpm pump, HATZ Model (TAMCN B1581).

Reverse Osmosis Water Purification Unit

Primary function: The Reverse Osmosis Water Purification Unit is a proven system that is capable of
treating water from any available source. The purification process will remove contaminants from water,
produce potable water from brackish shallow and deep well sources, and satisfactorily treat water from
fresh, brackish, or seawater sources.

Features. The ROWPU istransported in an 8 ft by 8 ft by 10 ft rigid frame (Halfcon).
TAMCN: B2604

Production Rate: Seawater source: 600 gallons per hour

Fresh water source: 1,800 gallons per hour

Weight: 7,300 pounds

Length: 120 inches

Width: 96 inches

Height: 96 inches

Power source: 30 KW generator
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MOBILE ELECTRIC POWER

M EP-016B Utility Class Generator (TAMCN B0730) (3kw) isa60 Hz, single cylinder, skid mounted,
air-cooled, tactical, diesel engine driven, generator set. Produces 3,000 watts of electrical power. The
output AC voltages of this unit are 3-phase, 120/208 volts; single-phase 120 volts and single phase 240
volts.

M EP-021B Utility Class Generator: isaduplicate of the MEP-016B with the exception of the frequency
that is rated at 400 hertz.

M EP-003A Utility Class Generator (TAMCN B0982) (10kw) isa 60 Hz, four cylinders, skid mounted,
air cooled, tactical, diesel engine driven, generator set. Produces 10,000 watts of electrical power. The
output AC voltages of this unit are 3-phase, 120/208 volts; single-phase 120 volts and single phase 240
volts.

M EP-112A Utility Class Generator: isaduplicate of the MEP-003A with the exception of the frequency
that israted at 400 hertz.

M EP-803 Utility Class Tactical Quiet Generator (TAMCN B0982) (10kw) isa 60 Hz, four cylinder,
skid mounted, liquid-cooled, tactical, diesel engine driven, generator set. Produces 10,000 watts of
electrical power. The output AC voltages of this unit are 3-phase, 120/208 volts; single-phase 120 volts
and single phase 240 volts.

M EP-813 Utility Class Tactical Quiet Generator: isaduplicate of the MEP-803 with the exception of
the frequency that is rated at 400 hertz.

M EP-005A Utility Class Generator (TAMCN B0953) (30kw) isa50/60 Hz, six cylinder, skid mounted,
liquid-cooled, tactical, diesel engine driven, generator set. Produces 30,000 watts of electrical power. The
output AC voltages of this unit are 3-phase, 4 wire, 120/208 volts and 240/416 volts.

M EP-114A Precise Class Generator: is aduplicate of the MEP-005A with the exception of the frequency
that is rated at 400 hertz.

M EP-805 Precise Class Tactical Quiet Generator (TAMCN B0953) (30kw) is a50/60 Hz, four cylinder,
skid mounted, liquid cooled, tactical, diesel engine driven, generator set. Produces 30,000 watts of
electrical power. The output AC voltages of this unit are 3-phase, 4 wire, 120/208 volts and 240/416 volts.

M EP-815 Precise Class Tactical Quiet Generator: isaduplicate of the MEP-805 with the exception of
the frequency that is rated at 400 hertz.

M EP-006A Utility Class Generator (TAMCN B1021) (60kw) is a50/60 Hz, six cylinder, skid mounted,
liquid-cooled, tactical, diesel engine driven, generator set. Produces 60,000 watts of electrical power. The
output AC voltages of this unit are 3-phase, 4 wire, 120/208 volts and 240/416 volts.

M EP-115A Precise Class Generator: isaduplicate of the MEP-OO6A with the exception of the
frequency that israted at 400 hertz.

M EP-806 Precise Class Tactical Quiet Generator (TAMCN B1021) (60kw) isa50/60 Hz, six cylinder,
skid mounted, liquid-cooled, tactical, diesel engine driven, generator set. Produces 60,000 watts of
electrical power. The output AC voltages of this unit are 3-phase, 4 wire, 120/208 volts and 240/416 volts.

M EP-816 Precise Class Tactical Quiet Generator: isa duplicate of the MEP-806 with the exception of
the frequency that is rated at 400 hertz.
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M EP-007A/B Utility Class Generator (TAMCN B1045) (100kw) is a50/60 Hz, six cylinder, skid
mounted, liquid-cooled, tactical, diesel engine driven, generator set. Produces 100,000 watts of electrical
power. The output AC voltages of this unit are 3-phase, 4 wire, 120/208 volts and 240/416 volts.

Floodlight Set (Tower) (TAMCN B0635) consists of a skid mounted lighting unit that consists of four
movable ground level lights and/or single telescoping tower. A generator is not included, but the skid will
contain space for a MEP generator. The set is configured so that it can be mounted on a standard USMC
trailer. The set produces between 300,000 and 500,000 lumens of light. The unit will remain stable in 50
mph winds and operate in temperatures between 25°-125°F. The set contains three 1,000-watt high
intensity discharge floodlights and has four additional 500 watts lights.

Dummy L oad, Generator Set provides 10 kW, electrical load simulating capabilities for Maintenance and
Operationa evaluation of Mobile Electrical power sources. It is a self-contained, forced air-cooled,
transportable, skid-mounted unit, suitable for indoor and outdoor use.

Electrical System. Thisisthe current carrying conductor that takes the power from the generator to the
load. There are two basic systems.

1. Field wiring kit.

2. MEPDIS/Field wiring harness
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Hygiene, Showers, Laundry, Reefers

Hygiene Equipment. Water supply equipment must provide support for near shore and inland operations.
To meet these requirements, the United States Marine Corps has devel oped various water equipment end
items and the water support supply system. Although we have many capabilities; well drilling must be
augmented by elements from the Naval Construction Force. The following are alist of water equipment
end items:;

Shower Facility, Bare Base (TAMCN B0055). The Bare Base Shower Facility provides hot water
showering for the troopsin the field. The unit can shower up to 200 people per hour based on a 2-1/2
minute shower with a one-minute changeover time. Shower facility consists of six two-person shower
stalls joined together forming a 12-person facility. Shower assembly and frame manifolds are connected to
each other and to the electric pump assembly, which is used to deliver heated water to the showers and to
remove drain water. The M-80 Water Heater is used to heat the shower water. A water temperature
regulator mixes hot and cold water to obtain the proper water temp.

Laundry Facility, Bare Base (TAMCN B1226). Provideslaundry facilities to personnel in the field,
can support approximately 3,050 Marines weekly; based on a 5.5 Ibs laundry per person. It isa self-
contained unit for field operation. The Bare Base Laundry Facility consists of two platform assemblies that
makes up the base or flooring for the unit. The platforms provide mounting for the 8 major components.
An electrical panel, washer, extractor, dryer, air compressor, water pump, clothes bin, and M-80 water
heater. The necessary interconnecting cables and hoses are included. This unit is capable of laundering all
washable fabrics worn by Marines and bulky organizational items with a maximum output of 120 Ibs per
hour while operating 20 hours continuously. It can be operated on automatic or manual mode. External
power to operate the facility is provided by a separate power source capable of delivering 60 cycles, 3
phase, 208 VAC power. One laundry unit uses 10 kW of power. A 10 KW Gen set (MEP 003) isthe
minimum required for operation. In full operation, properly attended, one unit is capable of processing
approximately 436 people or 2,400 Ibs alaundry per day. Based on 20 hours of operation and 5.5 Ibs. of
laundry per man.

M-80 Water Heater. Provides hot water to the Bare Base Shower Facility and the Bare Base Laundry
Fecility. It isaself-contained, fuel oil fired, water heater boiler designed to be used with the Bare Base
Shower and Laundry Facilities. Provides a 100°F temperature rise of the water at a 9-gpm flow rate.

125 GPM PUMP (TAMCN B1581) (YANMAR or HATZ MODEL). Pumps purified water.
Operated by a 6 hp diesel engine with a50 ft head and a 15 ft suction lift. Pumpswater at arate of 125

gpm.

65 GPM PUMP (TAMCN B1620). Pumpsraw water to the raw water storage tanks. Gasoline engine
powered, self contained pump, that can operate in all weather conditions. Pumps raw water at arate of 65
gpm with a 70 ft. head and 15 ft. [ift.

3,000 Gallon Collapsible Fabric Tank (TAMCN B2130). Storeseither raw or product water. The
3,000 gal. “onion skin” tank is made of a polyurethane coated polyester fabric. It is packed into a canvas
storage bag with atank cover, foot baffles, repair kit and float ball. 1t has a 3,000-gallon capacity and may
serve as atemporary or semi-permanent water storage facility. It isthe only tank used for raw water
storage.

ERU-4E (ELECTRIC REFRIGERATION UNIT (TAMCN B1645). A portable one piece, fully
automatic, electric refrigeration unit used with the 350 cubic foot Refrigeration  Container. The unitis
considered Company property (one ERU-4E per 350 cuft. Refrigeration Container). It israted at 4,000
BTU's for 0°F in the freezer mode and 6,000 BTU's for 35°F in the refrigerator mode. The ERU-4E can
operate on plus or minus 10% of itsrated voltage. Electrical power requirements are 2.4kw, 208 volts, 3
phase, 4 wire, with a 50/60 Hz frequency.
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350 CUBIC FT. REFRIGERATION CONTAINER (TAMCN B1710). A one piece, steel frame,
insulated 350 cubic foot container used to store A-rations for field mess. The 350 cu. ft. Refrigeration Unit
is equipped with 2 sets of 4 wire shelves, and a door safety release, which permits an emergency opening of
the door from the interior of the container. Four tie down rings mounted to the interior walls are used to
secure produce. A mounted thermometer and two drains are provided in the exterior front panel. The unit
has one 100-watt bulb powered by the ERU-4E. Equipment requirements are based on length of operation,
the amount of personnel to support, and restockage periods. One 350 cuft. Refrigeration Container is
needed for every 400 people. Refrigeration warehouses are based on MCO P10110.34 _ (Food Service
Commanders) and separated according to products and temperatures. A below zero room is used both for
freezing products and for long term storage. Temperature will be maintained at 10°F.
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Bridging

MGB
Length (fi'm] Hours o Assembile (2 story) lass
15147 18.0 FiLY]
102/31 12.5 70
Toled 8.5 il
E0M15 5,25 71
258 3.0 70

M edium Girder Bridge (MGB) is atwo-girder bridge, with deck units fitted horizontally between the two
longitudinal girders connected at each end with bankseat beamsto form a 13'2" roadway width. Ramps
connect at each end of the bridge to provide access, and curbs are added to the outer edge of the girdersto
mark the edges of the roadway. The weight bearing components are made of a fine magnesium aluminum
zinc alloy and they are designed to handle 10,000 military load class (MLC) 70 crossings.

The single story MGB provides class 70 bridging for gaps up to 29 feet. The four major components
used in single story construction are, (1) Bankseat beams (2) Top panels (3) Deck units and (4) Ramp units.

The double story MGB (without link reinforcement) provides class 70 bridging for gaps up to 95.5
feet, and is comprised of the seven major components listed above.

The double story bridge will provide class 70 bridging for gaps up to 151.5 feet. When aided by the
Link Reinforcement set (LRS), the LRS is comprised of (1) Anchor assembly, (2) Post tension assembly,
(3) Long and short link.

Bridge set capabilities:

One medium girder bridge set will provide enough bridging components to build these bridge
configurations and maintain a military load class of 70.

(3) 5 bay single story bridges, or
(1) 12 bay double story bridge, or
(1) 13 bay double story bridge with link reinforcement.

Two sets of medium girder bridge will build;

(7) 5 bay single story bridges, or
(2) 12 bay double story bridge, or
(1) 22 bay double story bridge with link reinforcement.

Over bridges are constructed over existing bridges that have been damaged or have alow class capacity.
The abutments of the existing bridge are used as bearing points for the overbridge. It isimportant to ensure
the overbridge does not come in contact with the existing bridge span while traffic is crossing.

Overbridges can be built with or without launching noses.

(1) With launching noses; an overbridgeis built asif it was being put acrossagap. Theroller
beam closest to the existing bridge must be positioned so that it does not touch the existing span. Also, the
roller beam height should be kept high enough to prevent launching nose or far bank end of bridge from
coming into contact with existing span.

83



(2) Without launching nose; An overbridge isbuilt in place over the existing span. Ensure that
the existing span is capable of supporting the weight of the overbridge construction, particularly if adouble
story is being constructed over along, low class bridge.

The Ribbon Bridgeis afloating, modular bridge with integral superstructure and floating supports. A
complete ribbon bridge consists of aramp bay at each bank and the required number of interior baysto
complete the bridge between the ramp bays. The bridge has a roadway width of 13 ft 5in (408.9 cm). In
addition, there are two 4-foot (121.9 cm) wide walkways on the bow pontoons. The normal crossing
capability isaclass 70 load in currents up to 8 feet per second. this bridge can cross 200 vehicles per hour,
with a 100 foot space between vehicles traveling at 10 miles per hour. Individual bays may be joined to
form araft for ferrying operations. Each bay is transported in afolded condition on aribbon bridge
transporter known as MK48/18 LVS.

When making a determination to perform atactical river or gap crossing you must consider
the following:

For gaps greater than 200 meters across rafting is generally more efficient than bridging
due to currents and time to assemble.

Assume all bridging must be able to sustain Class 70 loads. Match the assets available to
the need. If you can use afloating/ribbon bridge to meet your needs instead of an MGB,

useit.
Ribbon /Assault Float Bridge Assembly
Length (ftfm) Hours to Assemble Class
29277 1.0 70
125/38 0.5 (30 minutes) 70
fal23 0.3 (20 minutes) i)

One USMC Floating/Ribbon Bridge set has a maximum span of 252’ or 77 meters, and can
support up to class 70 loads.

Ribbon Bridge, 1set = 252’ or 77M at 70 class. Assemble time is approximately 77M/hour

1 USMC Raft = 5 Interior Bays = 113 feet or 34 M and two ramp bays, and can be assembled
in 25 minutes.



Theese tables are for best case seenarios and must be adjusted for water current conditions.

Raft Crossing Capabilitias
| River width imetars) 100 1510 300 400
Rivier width (faet) 328 4492 964 1312
Minutes per round frip i 10 16 20
Round trips per hour 7 & 3 3
MNumber of rafts per centerine 1 2 3 ]
Raft Crossing Capabilities — Longer Span
River widih (mefers) 500 GO [N 100 1200
River widih {fesi 1640 1968 26824 3280 JO36
Minutes per round trip 24 P 32 38 45
Round trips per hour 2 2 i 1 i
Mumber of rafts per centerling 5 B & ] B

| Ribbon Bradge Bay 1s 22' 8% about 7.1 Meters.

Interior Bays are a4 pontoon-folding module consisting of two roadway pontoon, and two bow pontoon.
The two interior roadway pontoons are joined to each other and to the adjacent bow pontoon by hinges and
pins along adjacent edges. The pontoon is secured in either the open or folded positions by latches.

Ramp Bays are similar to that of the interior bay except that the shore end istapered. A 7-foot long

approach ramp is hinged to each roadway pontoon. The bridge hydraulic system permits ramp adjustments
from O to 20 degrees, providing access to various bank slopes.

Bridge Type Total ESBFSSG MPF
Ribbon Bridge | 4+6 rafls | 67 =0, 7'=1, 8'=3, 3'=0 | 6 rafis/MPS 1, 2, 3
MGB 19 |67 =47"=2 8'=6 9'=4 3

Number of bridge sets within major commands

Raft Crossing Capabilities
[ River widih (mesars] 100 50 300 400
Riveer widdlh [Teet) EFL] 442 984 1312
Minutas psar nouned Irip B 10 1B 20
Fpund irips por hour 7 & 3 3
Murnber of rafs per cenlerins 1 2 3 ]
Raft Crossing Capabilities — Longer Span

Rivar widlh (medars) SOH) Gl i) 10 12000
Riepr width (fnot) 1l Bl 1EKiE 2024 A2B0 S
Minutas pear paurd Irip 24 268 az i) a5
Raind irips per hour 2 2 i 1 i
Murnber af rafs per ceslering 5 [ 5] & [
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RIBEBONASSALULT FLOAT BRIDGE
E ASSEMBLY | VEH CROSSING
1005 TIME CAPABILITY
FIMiHour (Day) | 150 VEHHour
B‘:""l:'ﬁlﬂh:; IEMHour{Night) | S0M Spacing
il KMiHour
BRIDGE FIRST
= TS - e
= -
|
@ e -
x KING'S LAW
E QF RIVER CROSSING
B

I [
0 400

RIVER WIDTH (M)

Armored Vehicle Launched Bridge (AVLB)

The M-60A1 consists of three major sections: the launcher, the hull and bridge. The launcher is mounted as
an integral part of the chassis. The bridge, when emplaced, is capable of supporting tracked and wheeled
vehicles with amilitary load. The bridge can be retrieved from either end. The roadway width of the AVLB

is 12 feet. The bridge can be employed in two to five minutes, and retrieved in 10 minutes under armor
protection.

Edl&s: AVLE or 5olssors Bridga Owners & Quaniities
MP%5 T I MEF I MEr Fossrves. Shorns Tokad |
=] ] =] 1] 3 34 B8 ]

ElM5 MED Chassis Ownirs & Quantitios
[T wrs | TMEF | IIMEF | Resprves | Sores | Toml |
| 5 | g | L | 3 | ] | 36 |

AVLBs can cross-gaps up to 17.4M/57Ft long

The AVLB/Scissors Bridge can span a gap 57 feet with unprepared abutments and 60 feet
with prepared abutments. The carrying capability is class 60. An upgrade program is
underway to increase carrying capability to class 70.



Wire Planning

Entanglements. Entanglements are classified according to their use. The quantity of concertinarequired
can be estimated using the following rules of thumb:

Conventional deployment along forward edge of battle area (FEBA).

Tactical wire = (front) x (1.25) x (number of belts).
Protective wire = (front) x (5) x (number of belts).
Supplementary wire;

Forward of FEBA (front) x (1.25) x (number of belts).

Rear of FEBA= (2.5) x (unit depth) x (number of belts).

o PMEARY PR

vGEMD -
WA GagiSaL frime /L\
—H N PRATEONNE WIRE
—=a— EUPRUEMENTAAVWARE L s

Figure 6-6. Schematic layout of barbed wire entanglementsin a defensive area

Base camp defense along perimeter.

Tactical wire = (mean perimeter) x (1.25) x (number of belts).
Protective wire = (perimeter) x (1.10) x (number of belts).

Supplementary wire = (mean perimeter) x (1.25) x (number of belts).

fp—— . 1
e e g —ley
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d

Figure 6-7. Perimeter defense wire
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Triple standard concertina.

Organize work party into three crews.
First crew lays pickets.

Second crew lays out concertina. Place one roll on enemy side at every third picket and two rollson
friendly side at every third picket.

Third crew installs all pickets.
Reorganize party into four-soldier crews.
Install concertina.

Ensure concertinais properly tied and all horizontal wire properly installed.
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Figure 6-8. Triple standard concertinafence
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Figure 6-10. Joining concertina

Four-strand cattle fence.

Organize work party into four man crews

First crew lays out long pickets 3 meters (10 feet) apart and second crew installs pickets..



Reorganize party into two-man teams, one team carries the reel and the other team makes the ties.

- L
,fiﬂ‘ -
¥, . '-r'-'i
|_rf:/:' H""?:IL
Figure 6-11. Four-strand cattle fence as viewed from the enemy side
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EAF planning considerations/L Z Site Dimensiong/Airfield Dimensional Summary

DEFINITIONSOF TERMS. Definitions of general terms used in this section are given below:

Approach-Departure Zone (non-instrument). An areabeyond each clear zone or landing pad area
extending on the ground along a symmetrical about the extended centerline of arunway or approach axis of
alanding pad.

Approach-Departure Surface (non-instrument). An imaginary inclined plane above the approach
departure zone beginning at the same elevation as the runway or helipad and rising over the approach
departure zone at a slope ratio of 10:1 for a horizontal distance of 1500 feet.

Helicopter Landing Pad (Helipad). A Prepared area on the ground designated and used only to
accommodate takeoffs and landings of helicopters.

Heliport. A group of facilities designed for takeoff, landing, servicing, fueling, and parking of rotary
winged aircraft.

Heliport Clear Zone. The areasimmediately adjacent to the ends of arunway that have been cleared of
all above ground obstructions and graded to prevent damage to aircraft that land short or overrun the
runway.

Heliport Landing Area. A specially prepared surface designed for rotary-wing aircraft takeoff and
landing operations. It includes the paved surface (runway or landing pad) and the areas immediately
adjacent there-to that have been cleared of all above ground obstructions.

Hover. The action of a helicopter while maintaining an altitude of 4 to 10 feet above the ground and
holding a constant heading (1) over a selected point without forward motion or (2) taxiing (airborne) from
one point to another.

Hoverlane. A defined aeria traffic lane from direct movement of hovering helicopters between an
approach-departure area and the servicing and parking areas of an airfield.

Takeoff Safety Zone. An area at the takeoff end of each approach departure zone (adjacent to the clear
zone) that has been cleared of the obstacles and prepared as required to provide an emergency landing area
in the event of an engine failure on takeoff.

Taxilane. An aircraft traffic lane through or on the edges of parking, maintenance, and access apronsto
permit ground movement of aircraft.

Runway L ength Determination for Airfieldsin the Theater of Operations:

TGR =Take off Ground Run - Takeoff ground run (TGR) for individual aircraft is shown in table
12-3.

PAC =Pres Alt Corr - Add the dH value of the site to the geographic atitude then increase the TGR
by +10% for each 1000 ft increase in altitude above 1000 ft.

TC =Temperature Corr - Increase the corrected runway length, obtained from the previous

computation, by +7% for each 10 degree F increase in temperature above 59 degreesF, if TGRis
>5000 ft. Increase by 4% per 10 degrees above 59 degreesif TGR is <5000 ft.
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SF = Safety Factor - Multiply the corrected runway length from the previous computation by 1.5
for rear area airfields and 1.25 for support, forward, and battle area airfields.

EGC =Effective - Increase the corrected runway length, obtained from the previous Gradient
computation, by +8% for each 1% of effective gradient over 2%. Using Correction the above runway
length, the effective gradient can be determined from the profile of the airfield.

LENGTH =Round Up - The runway length will be the TGR corrected (if required) for conditions of
altitude, temperature, safety factor, and effective gradient, and raised to the next larger 100ft.

FINAL LENGTH =Compare your calculated length obtained from the previous computation with
the minimum length required as shown in column 5 of table 12-4. Use the greater value.

Expedient Airfield Surfaces.

Background. Many flexible airfield and road pavements and nearly all expedient surfaced and unsurfaced
roads or emergency landing facilities are built according to the CBR empirical design procedure. However,
the bulk of the CBR apparatus and the considerable time involved in conducting the CBR test make the
method impractical for rapidly evaluating an airfield. The airfield cone penetrometer was therefore
developed and is used to determine an index of the soil strength (airfield index). Datain the following
information on expedient surfacing are treated in terms of airfield index (Al).

Surface Smoothness. Surface smoothness requirements for TO airfields will depend on the type of aircraft
and frequency of operations and the type of surfacing to be used, if any. For the different type of airfields,
smoothness requirements can be grouped into three categories: (1) unsurfaced airfields requiring a
minimum of preparation, (2) membrane surfaced airfields requiring smooth grading, and (3) mat surfaced
airfields requiring fine grading. For category 1 the smoothness requirement is based on aircraft capability,
whereas for categories 2 and 3 the smoothness requirements are set to insure adeguate performance of
surfacing material and to permit sustained operations of aircraft. Minimum smoothness requirements for
the three categories are discussed in the following paragraphs.

Unsurfaced airfields, minimum preparation. The smoothness requirements set forth herein are to be
used as a guide to the minimum preparation required to permit sustained operations of the C-7A (critical
aircraft) and alimited number of operations of the C-130 (critical aircraft). The overall grades, grade
changes, and slopes must be within limits indicated in tables 12-3 through 12-6. Random surface
deviations and obstacles that can be permitted depend upon the strength, hardness and size of items that
cause roughness and should not exceed the limits as set forth below:

Rocks in traffic areas must be removed, or be either embedded or interlocked with each other in a
manner that will preclude displacement when traversed by aircraft.

Dried cohesive dirt clods (clay excluded) or soil balls up to 10 inchesin diameter that will burst
upon tire impact can be allowed. Hardened clay clods may have characteristics similar to those of rocks
and must be pulverized or removed from traffic areas.

Tree stumps must be cut to within 2 inches of the ground.

Ditches exceeding 6 inches in depth must be eliminated from traffic areas. When filled, the bearing
strength must approximate that of surrounding soil.

Contours of dirt patterns established to reduce erosion, aid water drain off, and planning for planting
that have resulted from agricultural plowing usually contain a soft core and normally will not require
removal.
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Landing Zone Selection and Preparation. A landing zoneis an opened area on the ground used for
helicopter operations. It may include a number of landing sites in which helicopter flights or waves may
land. Within landing sites there may be a number of landing points for individual helicopters. Landing
zones are designated by a series of code names such as hirds, animals, or trees. Landing zones are not
marked. Landing sites are designated by color and landing points by 2-digit numbers such as 11, 15, or 32.
Landing sites and points are marked. The number of landing zones required for an operation depends on
the mission and is related to suitable terrain and the amount of equipment to be lifted.

Surface Condition. The selection of usable LZ is extremely important. Logistical and tactical
considerations must be analyzed and taken into account to insure that the LZ islocated at the right place to
support the mission. Since helicopters carrying external loads may aso carry internal loads, this section
will cover the complete LZ. The aviation unit liaison officer will make the final decision concerning
minimum landing requirements.

Selection Considerations. Helicopter LZ's are selected that best support the supported unit/receiving
unit. The supported unit will also receive advice from the aviation unit liaison officer. The following
factors should be considered in the selection of aLZ:

Concealment. If inatactical situation, LZ's should be shielded from enemy observation by masking
terrain or wooded areas. Artificial camouflage measures should also be utilized to conceal the LZ.

Location. LZ’s should be located in areas that allow for maximum security or protection. LZ’sthat
are used primarily for supply or resupply should be located near storage or dump areas to reduce the ground
movement of cargo once it has been delivered.

Size. The appropriate LZ size is determined primarily by the type and number of helicopters and by
the obstructions near or around the LZ. To provide maneuvering space between helicopters, the area
required for each landing point within alanding site can be determined by multiplying the helicopter length
including rotor diameter by afactor derived from the height of the obstruction surrounding the landing site.
Thisisthe minimum size required for each landing point. The height of the surrounding obstructions also
affects\ the distance separating the landing points. Depending on the height of the obstruction, the distance
between landing points will equal two to four times the diameter of the rotor.

HELICOPTER LENGTH

SH-3 70FT

SH-60 65FT

UH-1E 53FT

UH-1N 58FT

CH-46 85FT

CH-47 98FT

CH-53 89FT

CH-53E 9OFT

CH-54 89FT

HEIGHT OF OBSTACLE FACTOR
0-40FT 2
40-80 FT 3
OVER 80 FT 4

NOTE: LP Safety Factor = HT(Factor X Rotor Diameter)



Approaches and Departures. Itisnot desirable to establish LZ’s that require the helicopter to take
off straight up or down. Helicopters require a greater amount of power to take off straight up or down; this
decreases their allowable payload. In other words, once the load iswell clear of the ground, the helicopter
will require less power of it can take off with some forward airspeed. To allow this, more landing sites
should be clear of high obstructions (30 feet or higher) for at least 150 feet from the landing site. By
clearing obstructions from the flight path above a reading of 16 percent on the plus scale on a clinometer, a
helicopter can take off from an LZ with less power. Of the landing site islocated where it is likely to be
sheltered from the prevailing winds, the cleared area should extend to 300 feet. Thisincreased area allows
the helicopter to gain forward speed so that it can begin climbing without using all of its power.

SLOPE LANDING RULES
Utility and observation aircraft will not be landed on slopes exceeding 7 degrees.
Large utility and cargo aircraft will be given an advisory if ground slope is between 7-15 degrees.

Takeoff and Landing Direction. Since helicopters can take off and hover with less power when
they are headed into the wind, landing sites should be set up to allow for a 12 o'clock wind direction into
the helicopter. Otherwise, adequate space should be provided at each landing point to allow the pilotsto
maneuver the aircraft into the wind.

Surface Conditions. Dry, barren areas should be avoided because they create dust clouds when the
helicopter lands which can blind both the aircrew and HST/ground crew. In addition, the debris from the
dust clouds could seriously damage the helicopter engines. In general, areas of hard surface or grass make
the best natural landing areas.

Topography. Although helicopters can touchdown hover (one or two wheels are placed on the
ground, but not all of the wheels) on any sloping ground which also provides the necessary rotor clearance
on the uphill side, landing sites should be kept as level as possible. Sloping terrain should not exceed 14
percent or 8 degrees.

Preparation of the Landing Sites. The amount of effort spent preparing and improving landing sites
will depend on their intended use. Landing sitesin cleared aress, fields, deserts, and roadways are easily
prepared. It may be necessary to prepare the ground with some form of soil stabilizer or other material
such as mating to reduce the amount of dust raised by the helicopter rotor wash. Small trees should be
removed, holesfilled in or marked, and all loose rubble or objects removed from the area. If trees must be
cut to clear alanding site, stumps in the immediate vicinity of the landing points must not exceed 10 inches
in height on level ground and less on sloping ground. Landing sites may be cleared by the following
methods:

Handtools and Power Tools. Axes, brush hooks, and machetes are used to clear underbrush and
foliage. If required, a crew with chainsaws are assigned to clear trees. Engineer equipment (if available)
can be used to remove trees away from the cleared area.

Demolitions. Demoalition is another method of clearing trees from the landing site. Engineer
personnel will be assigned to clear trees from the landing site using demo.

Engineer EAF Considerations

The storage of these assets on M PF ships have reduced the US deployment time to any theater of
operations in the world from 9-10 weeks to 2-3 weeks. Edge clamps, cruciform stakes and earth anchors are
used to secure AM-2 matting to the ground. Portable aircraft arresting gear and marking systems are
installed to form a complete airfield that enables air activity at night, in inclement weather conditions, and
otherwise unprepared environment.
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Time b Construct Varous EAF Configurations

Configuration Graphic

i Hesded

2 08 VTOL pad

Times bo Consirsct

1 | - Fuz

12 AREZ Miat

B AN Mt
Anchars & Aocessories
H-Cannaiors

Crew of 16 can
congiruc in 8 hrs

T2 x 980" rurrasay wilh
2 Integral 98' u 05
VTOL pads

Parking higes for 11
MV-22 [designed for
25 = 1027

D Qrnance
Subgrace prepaned o
a minimum CBR al 25
Shakes an retalied as
virrtical & horizoml
laad devices

[1 each] FT0 — Fred Tool Ril
(224 pioces) ET1 - 12° AM2 Mat
(200 pieces) FT2 - & AM2 Mat
{6 ats) FT4 — Anchors &
ACCRESONGES

4 sels) FTT — H-Connectars

TE = D0 rurrasy with
2 Inlegral 96 & B
WTOL packs

Farking hides for 11
AN-BE (desigrad for
IF u 58

Ml eopdcesieer weeight af
3,000 |bs conmidensd
lor each aincrall
Subgrade pragansd o
a minimum CBR of 25
Meate: If amy othar type
aircraft aperated on
this airfiald, the
configuration must be
radasigned o
BCCOMMOdats nis
prinance saparation
distance and alrcraft
ClATANGce Pofes

L]

{1 each) FT0 — Fiald Tool Kil

(28T pieces] FT1 - 12" AMZ Mat
(267 pleces) FT2 = 6 AMZ Mal
{6 pals) FF4 — Anchoes &

ArcasRanes
{6 sois) FFT - H-Connectars

Bite preparation: &
o of 15 waorking
10 brs. parr day can
compista in 5 days
with

2 gradars
£ dumpirucks

i COMpAacions
1 OF do@ar

2 TRAMS &/ buckets
3 B0 Torkdifts
Installation: & Crew
of 38 woridrg 10 hrs
per day can

| gpooistoin 3 davs,_
to proparat HES

crew of 15 waorking
10 s per day can

oompiaha in 5 days
withe

2 pradars

2 dumplrucks

2 compachon

1 OF do@ar

2 TRAMs w buckels
4 B-10K fprdifts
Installation: & Crew
of 38 woridrg 10 hrs
per day can
Gomplele in 3 days.

Mate: The EAF concept allows for the design of an imfinale number of configumbons. The three configumbions used
in this table do not represent any stuncerd airfield configurntson. There is no standard EAF configuration, Per the
AM-2 Tech Mamual, a 16 man crew can install 3, WK ™ per hoar.
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Time to Construct EAF Parking Hides for Various Aircraft

Minimum Parking Hide
alPe | Requirements for DriveInDrive- | A'e3 feauired for | 1y 4 Construct
Out (For 1 airframe)
= Wing Span wimisshes ar B1,084 Crew of 16 working 10 hr
Length i3 days can complele in 2.5
Foreard Clearance &g days
Aft Clearance 636"
Side Clearance g
Overall Assa Required 10,250
CH-46 Widih (Folors Tuming) e B2 384 T Cresw of 16 working 10 hr
Length (Robors Tumning) B days can complete in 2.5
Foreard Clearance 25 days
Al Clearance 25
Side Clearance 13
Owverall Area Required 14,136 ff
CH-53 Widih (Fofors Tuming) W 189 696 ft” Crew of 16 working 10 hr
Length {Rotors Tuming) o days can complste in 6 days
Forwand Clearancs i)
Aft Clearanca i)
Side Clearance 13
Overall Asea Required 237121
UH-1 Width (Rofors Tuming) 48 o1, 104 7 Crew of 16 working 10 hr
Langth (Rotors Tuming) 58 days can complete in 3 days
Foreard Clesrance 4%
Aft Clearance 4%
Side Clearance 13
Overall Arsa Required 11,388 # _ _ _
AH-1 Width (Foofors Tumming) 48 91,104 fr Cresw of 16 working 10 hr
Length (Rotors Tuming) 58 days can complete in 3 days
Forward Clearance 49
Aft Clearance 4%
Sida Claarance ¥
_ Overall Area Required 11,388 _
AN-BE Wing Span wimissias vy 55, 200 fr Creear of 16 working 10 br
Length 47 days can complele in 2 days
Farwand Clearancs i
Aft Clearance &y
Sida Claarance B
Overall Area Required 6,808 #
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Chapter 1V

M aintenance
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I nspection and Cl assification

Servicing, Adjustnment and Tuni ng

Testing and Cali brations

Repai r

Mbdi fi cati on

Rebui I d and Over haul

Restorati on

Recovery and Evacuati on

Most Fl exi bl e
Least responsive
Most economi cal

H ghest transport
requi renents

H ghly dependent
on conmmuni cati ons

Lower
r esponsi veness

Fl exi bl e
Responsi ve

Less econoni cal

Least flexible
Most responsive
Least econom cal
Required for

remote units /
oper ati ons
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LEVELSAND ECHELONS OF GROUND EQUIPMENT MAINTENANCE

LEVELSOF MAINTENANCE

Organi zational — Authorized at,
perfornmed by and the responsibility
of the using organi zation

Consi sts of cleaning, servicing,

i nspecting, lubricating, adjusting
and m nor repair

Internedi ate — perforned at

desi gnat ed agenci es in support of
the using unit. Includes repair of
sub- assenbl i es, assenblies and
major end itens for return to | owner
echelons or to supply channels

Depot — Maj or overhaul and conplete
rebuild of parts, sub-assenblies,
assenblies and end itens.

ECHELONS OF MAINTENANCE

First — Limted action perforned by
crew or operator as prescribed by
appl i cabl e manual s

Second — Limted action above the

operator |evel perforned by
speci al i st personnel in the using
unit.

Third — Component repl acenent
usual |y performed by specially
trai ned personnel in owning or CSS
units.

Fourth — Component rebuild
performed by CSS units at sem -
per manent/fi xed sites

Fifth — End itemrebuild perforned
by industrial type activities using
production |ine techniques,
prograns and schedul es.
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=== MAI NTENANCE REQUEST

— DATA COMMUNI CATI ONS

GROUND EQUIPMENT MAINTENANCE DURING COMBAT
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Preferred ( _____________________________ ) Least Preferred

H MCSSD

] O
O — <
I~

et

1. Co maintenance personnel 4. Bn or MCSSD contact fixes 6. MCSSD fixeson site.
try to fix on site. on site.

/_
O

2. Bnor MCSSD contact team 5. Evacto M CSSD collection 7. Evacto CSSA. Repair /
fixeson site point by M CSSD replaceby MCCD / CSSE

3. Evacto Bn collection point
by battalion.

REPAIR AND RECOVERY

100



Rigging for Vehicle Recovery

VEHICLE RECOVERY

LEVEL OF
ORGANIZATION PERSONNEL METHODS EQUIPMENT
Platoon Operator/Crew Towing Similar Vehicles
Winching Trucksw/winches
Expediency Materials on hand
Company Repairman Winching Recovery Vehicles
Lifting
Towing
Battalion Repairman Winching Wrecker Trucks
Lifting Recovery Vehicles
Towing
SUPPORT
Direct Repairman Winching Wrecker Trucks
General Towing Recovery Vehicles
Lifting Transport Vehicles
Transport
RECOVERY CAPABILITIES
MAXIMUM CAPACITIES
(TONS)
VEHICLE TYPE WINCH LIFT TOW
M 816 Wrecker 225 (rear) 10 10 (x-ctry)
4.75 (front) 15 (hwy)
M 936 Wr ecker 22.5(rear) 10 10 (x-ctry)
4.75 (front) 15 (hwy)
M48/15LVS 30 16 30
M88A1 Tank Retriever 45 35 70

**The average track vehicle can pull/tow the equivalent of its own weight on dry level
hardstand in reverse gear
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RECOVERY FUNDEMENTALS

ESTIMATING LOAD RESISTANCES

Overturned ..........cccoeevvviiievie i ienene e 2 vehicle weight
Nosed (grade) ..........ccveeveeeiviveenne... Vehicle Weight
Wheel depth.............c.ccoee. Vehicle Weight
Mired Fender depth ..................... Double Vehicle Weight
Turret depth ....................... Triple Vehicle Weight

LOAD RESISTANCE REDUCTION FACTORS

10 percent - Recovery in the opposite direction from which the
mired vehicle was traveling.

40 percent - Applying power to the tracks of the mired vehicle

50 percent - Combination of recovery in the opposite direction
and applying power to the tracks of the mired
vehicle.

LOAD RESISTANCE
Obtained by subtracting reduction factors from the estimated load resistance.
MECHANICAL ADVANTAGE

Estimate — Load resistance divided by effort available.
Tackle — Equal to the number of lines supporting the load.

TACKLE RESISTANCE

10 percent of load resistance times the number of sheavesin the rigging.
TOTAL RESISTANCE

Load resistance plus tackle resistance.
LINE FORCES

Fal line— Total resistance divided by mechanical advantage.
Dead line— Fall line force times the number of lines dead line supports

** Reduction factors do not apply to wheeled vehicles, nosed or overturned tanks**



RECOVERY PRECAUTIONS

1. Tank engines will be shut off and the vehicle brakes applied while the two cables are being
connected or disconnected.

2. Main gunswill be positioned to prevent impact on the hull or turret of the other tank in the
event of a collision.

3. Drivers will close their hatch doors and observe through periscopes during recovery
operations.

4. All personnel on the ground will stand clear of cables under load by at least a cable’s length
and opposite of the angle of pull.

5. Control of the recovery operation will be by one person positioned clear of the cable and
where all drivers can observe hissignals.

6. Rigging will beinspected for proper attachment and presence of pin safety keys before being
placed under load.

7. Power will be applied gradually to remove slack from riggings.

8. No smoking or open flames will be permitted near nosed or overturned vehicles due to
possible fuel spillage.

9. Exhausts of towing tanks will be pointed away from nosed and overturned tanks during
recovery operations due to possible fuel spillage.

10. Spilled fuel and oil will be removed from a recovered nosed or overturned vehicle and a
complete crew maintenance check made beforeitsengineis started.

RECOVERY PROCEDURE
R ECONNOITER AREA Check the terrain for an approach to the load, method of loading

and natural anchorages.

EstiMATE SITUATION

Determine the load resistance and the capacity of effort available.

CALCULATERATIO

Compute an estimated mechanical advantage for the rigging.

OBTAIN RESISTANCE

Compute the tackle resistance and total resistance.

VERIFY SOLUTION

Compute the forces to compare with the winch and dead line
capacities.

ERrecT RIGGING

Orient the crew and instruct them to assemble the rigging and then
move to a safe location.

RECHECK RIGGING

Ensure that the rigging is erected for safe and proper operation.

Y ouU ARE READY

Signal the operator to apply power to the winch and recover the
load.




Appendix



TRUCK, UTILITY, CARGO/TROOP CARRIER, 1% TON, WITH EQUIPMENT, HMMWYV,

M998

The M998 is the baseline vehicle of the M998 Series of 1 ¥ ton trucks, which are also known by the
acronym High Mobility Multi-Purpose Wheeled Vehicle (HMMWYV). It isused to transport equipment,
materials and crews of up to eight passengers. The M998 is an open aluminum body, canvas top, general-
purpose tactical truck designed for use over al types of roads, in all weather conditions. The M998 shown
in the illustration has a canvas cover and deep water fording kit. Its high power to weight ratio, four-wheel
drive and high ground clearance combine to give it cross-country mobility. The M998 Series contains
metric components and requires metric common and special tools. It is equipped with atowing pintle for

towing and tie down/lifting eyesfor air, rail or ocean shipment.

LOGISTICSDATA

TAMCN: D1158

NSN: 2320-01-107-7155

ID NUMBER: 08770A
REOKACES: D1160, ¥ Ton Truck,

M151A2 and D1020, 11/4 Ton Truck, M561

BASIC DIMENSIONS
LENGTH: 180"

WIDTH: 85"

HEIGHT: 69", reducible to 55"
SQUARE: 106 q ft

CUBE: 487 cuft

WEIGHT: 5,060

WHEEL BASE: 129"
GROUND CLEARANCE: 16"

FUEL DATA

TYPE: Diesd

TANK CAPACITY: 24.5gallons
GALLONS PER HOUR: 1.7

EST RANGE: 300 mi | es,

hi ghway

MECHANICAL DATA

ENGINE: V8, liquid-cooled, compression
ignition

HP: 150 at 3,600 RPM

TRANSMISSION: 3 speed automatic

TRANSFER CASE: 2-speed manual

ELECTRICAL SYSTEM: 24 volt, negative

ground, 60 amps

BRAKES: Hydraulic

CARGO COMPARTMENT
LENGTH: 85"

HEIGHT: 75:

SQUARE: 44 sq ft

CUBE: 88 cuft
CAPACITY: 2,500

FORDING DEPTH

30" without preparation
60" with deep water fording kit fitted



TRUCK, UTILITY, CARGO/TROOP CARRIER, 1% TON, WITH WINCH, EQUIPMENT,
HMMWYV, M 1038

The basic difference between the M1038 and M998 is that the M1038 is fitted with an 8,000-pound
capacity electric winch on the front bumper. The winch feature affects vehicle length, weight, shipping
dimensions and approach angle and can be installed on any M998 to convert it to an M1038.

LOGISTICSDATA

TAMCN: D1158

NSN: 2320-01-107-7156

ID NUMBER: 08771A

REPLACES:; D1160, ¥ Ton Truck,
M151A2 and D1020, 11/4 Ton Truck, M561

BASIC DIMENSIONS
LENGTH: 185"

WIDTH: 85"

HEIGHT: 69", reducible to 55”
SQUARE: 109 sqft

CUBE: 500 cu ft

WEIGHT: 5,140 Ibs

WHEEL BASE: 129"
GROUND CLEARANCE: 16"

FUEL DATA

TYPE: Diesel

TANK CAPACITY: 24.5 galons
GALLONS PER HOUR: 1.7

EST RANGE: 300 miles, highway

MECHANICAL DATA

ENGINE: V8, liquid-cooled compression
ignition

HP: 150 at 3,600 RPM

TRANSMISSION: 3 speed automatic
TRANSFER CASE: 2-speed manual
ELECTRICAL SYSTEM: 24 volt, negative
ground, 60 amps

BRAKES: Hydraulic

CARGO CARPARTMENT
LENGTH: 85"

WIDTH: 75"

HEIGHT: 247

SQUARE: 44 sq ft

CUBE: 88 cu ft
CAPACITY: 2,5000 Ibs

FORDING DEPTH
30" without preparation
60" with deep water fording kit fitted




TRUCK, CARGO, DROPSIDE, 5TON, 6x6, WITHOUT WINCH, M813A1

The M831A1 is aproduct improvement of the M54A2 ton truck belongs to M809 Series of 5-ton trucks
and is used to transport general cargo, personnel, or TOW weapon system. It isaflat bed, open cab, canvas
top, general purpose, 6-wheel drive vehicle. The M813A1 will be retrofitted with Super Single 1400R20
steel-belted, non-directional radial tires which will give it twice the off-road cross-country mobility and
performance over the dual 11.00X20 tires. The cargo bed is 14 feet long and has dropsides for rapid
loading of cargo. A towing pintleisfitted for towing trailers or the M198 155mm Howitzer. Two front
shackles and a pin on the rear springs provide a ready means of lifting the M813A1 for transportation.

LOGISTICSDATA

TAMCN: D1059

NSN: 2320-00-050-8913

ID NUMBER: 08262A
REPLACES: D1050,

5 Ton Truck, M54A2 and D1030,
2 Y% Ton Truck, M35A2C

BASIC DIMENSIONS
LENGTH: 301"

WIDTH: 98"

HEIGHT: 116", reducible to 86"
SQUARE: 188 q ft

CUBE: 1,970 cu ft

WEIGHT: 21, 461 Ibs
WHELL BASE: 179"
GROUND CLEARANCE: 10.6

FUEL DATA

TYPE: Diesd

TANK CAPACITY: 78 gallons
GALLONS PER HOUR: 11.5

EST RANGE: 350 miles, highway

MECHANICAL DATA

ENGINE: 6 cylinder, in-line, liquid-cooled
compression ignition

HP: 240 at 2,100 RPM

TRANSMISSION: 5-speed manua
TRANSFER CASE: 2-speed manual
ELECTRICAL SYSTEM: 24 volt, negative
ground, 60 amps

BRAKES: Air-hydraulic

CARGO COMPARTMENT
LENGTH: 168"

WIDTH: 88"

HEIGHT: 68"

SQUARE: 98 sq ft

CUBE: 548 cu ft

CAPACITY: 10,000 Ibs cross-country,
20,000 Ibs highway

FORDING DEPTH
30" without preparation
78" with deep water fording kit fitted




TRUCK, CARGO, DROPSIDE, 5 TON, 6x6, WITH WINCH, M813A1

Thisversion of the M813A1 differs from the other in that it is equipped with a 20,000-pound capacity
winch located behind the front bumper. The winch feature affects vehicle length, weight, shipping

dimensions and angle of approach.

LOGISTICSDATA

TAMCN: D1059

NSN: 2320-01-050-8905

ID NUMBER: 08263A
REPLACES; D1050,

5 Ton Truck, M54A2 and D1030,
2 Y% Ton Truck, M35A2C

BASIC DIMENSIONS
LENGTH: 317

WIDTH: 98"

HEIGHT: 116", reducible to 86"
SQUARE: 216 q ft

CUBE: 2,085 cu ft

WEIGHT: 22,144 Ibs

WHEEL BASE: 179"
GROUND CLEARANCE: 10.6”

FUEL DATA

TYPE: Diesd

TANK CAPACITY: 78 gallons
GALLONS PER HOUR: 11.5

EST RANGE: 350 miles, highway

MECHANICAL DATA

ENGINE: 6 cylinder, in-line, liquid-cooled,
compression ignition

HP: 240 at 2,100 RPM

TRANSMISSION: 5-speed manua
TRANSFER CASE: 2-speed manual
ELECTRICAL SYSTEM: 24 volt, negative
ground, 60 amps

BRAKES: Air-hydraulic

CARGO COMPARTMENT
LENGTH: 168"

WIDTH: 88"

HEIGHT: 68"

SQUARE: 98 &g ft

CUBE: 548 cuft

CAPACITY: 10,000 Ibs cross country,
20,000 Ibs highway

FORDING DEPTH
30" without preparation
78" with deep water fording kit fitted




TRUCK, CARGO, DROPSIDE, 5 TON, 6x6, WITHOUT WINCH, M 923

The M923 isavariant of the M939 Series of 5-ton trucks. It isaflat bed, open cab, canvas top, 6x6 wheel
drive, general-purpose truck used to transport general cargo and passengers. The M923 will be retrofitted
with Super Single 1400R20 steel-belted, non-directional radial tires which will give it twice the off-road
cross-country mobility and performance over the dual 11.00X20 tires. The cargo bed is 14 feet long and
has dropsides for rapid loading of cargo and a towing pintle for towing trailers and the M198 155mm
Howitzer. Thetilt hood and fenders provide increased engine access and reduce maintenance time for
under-the-hood component servicing. The M923 is designed for use over all types of roads, cross-country

terrain and in all weather conditions.

LOGISTICSDATA
TAMCN: D1059

NSN: 2320-01-050-2084
ID NUMBER: 08087A

REPLACES:; D1030, 2 ¥2Ton Truck,
M35A2C; D1050, 5 Ton Truck, M54A2

BASIC DEMENSIONS
LENGTH: 307"

WIDTH: 98"

HEIGHT116", reducible to 91"
SQUARE: 208 q ft

CUBE: 1,591 cu ft

WEIGHT: 22,878 |bs

WHEEL BASE: 179"
GROUND CLEARANCE: 10.5"

FUEL DATA

TYPE: Diesdl

TANK CAPACITY: 81 galons
GALLONSPER HOUR: 11.5
EST RANGE: 350 miles, highway

MECHANICAL DATA

ENGINE: 6 cylinder, in- line, liquid cooled,
compression ignition

HP: 240 at 2,100 RPM

TRANSMISSION: 5 speed automatic
TRANSFER CASE: 2 speed synchronous
ELECTRICAL SYSTEM: 24 volt, negative
Ground, 60 amps

BRAKES: Air

CARGO COMPARTMENT

LENGTH: 168"

WIDTH: 88"

HEIGHT: 68"

SQUARE: 98 g« ft

CUBE: 550 cu ft

CAPACITY: 10,000 Ibs cross- country,
20,000 Ibs highway

FORDING DEPTH
30" without preparation
78" with deep water fording kit fitted




TRUCK, CARGO, DROPSIDE, 5 TON, 6x6, WITH WINCH, M 925

The basic difference between the M925 and M 923 is the M925 has a 20,000-pound capacity winch located
behind the front bumper and the M923 does not. The winch feature affects vehicle length, weight, shipping

dimensions and angle of approach.

LOGISTICSDATA
TAMCN: D1059

ID NUMBER: 08088A
REPLACES: D1030

M35A2C; D1050, 5 Ton Truck, M54A2

BASIC DIMENSIONS
LENGTH: 328"

WIDTH: 98"

HEIGHT: 116", reducible to 91"
CUBE: 1,690 cu ft

WEIGHT: 23,603 |bs

WHEEL BASE: 179"
GROUND CLEARANCE: 10.5"

FUEL DATA

TYPE: Diesdl

TANK CAPACITY: 81 galons
GALLONSPER HOUR: 11.5
EST RANGE: 350 miles, highway

MECHANICAL DATA

ENGINE: 6 cylindersin- line liquid- cooled,
compression ignition

HP: 240 at 2,200 RPM

TRANSMISSION: 5 speed automatic
TRANSFER CASE: 2 speed synchronous
ELECTRICAL SYSTEM: 24 volt, negative
Ground, 60 amps

BRAKES: Air

CARGO DEPARTMENT

LENGTH: 168"

WIDTH: 88"

HEIGHT: 68"

SQUARE: 98 gq ft

CUBE: 550 cu ft

CAPACITY: 10,000 Ibs cross- country,
20,000 Ibs highway

FORDING DEPTH
30" without preparation
78" with deep water fording kit fitted




TRUCK, TRACTOR, 5TON, M818

The M818 is a product improvement of the M53A2 5 ton tractor truck. It isthe tractor model of the M809
Series of 5-ton trucks. The M818 is an open cab, canvas top, 6x6 wheel drive vehicle used to tow trailers
and semi-trailers. It will be retrofitted with Super Single 1400R20 steel-belted, non-directional radial tires
which will give it twice the off-road cross-country mobility and performance over the dual 11.00X 20 tires.
The M818 has the same chassis as other models of the M809 Series of 5-ton trucks and is fitted with afifth
wheel assembly, atowing pintle, approach plates and a deck plate on the rear of the chassis. Itisableto
operate on al types of roads, cross-country terrain and in all weather conditions. The M818 has cross-
country mobility, but its ability to tow semi-trailers cross-country is limited by the narrow articulation of

the fifth wheel.

LOGISTICSDATA
TAMCN: D1134

NSN: 2320-00-050-8984
ID NUMBER: 08325A
REPLACES: D1130,5Ton
Truck, M52A2

BASIC DIMENSIONS
LENGTH: 266"

WIDTH: 98"

HEIGHT: 116", reducible to 86"
SQUARE: 180 g ft

CUBE: 1,476 cu ft

WEIGHT: 20,290 |bs

WHEEL BASE: 167"
GROUND CLEARANCE: 10.6"

FUEL DATA

TYPE: DIESEL

TANK CAPACITY: 110 galons
GALLONS PER HOUR: 11.5
EST RANGE: 480 miles, highway

MECHANICAL DATA

ENGINE: 6 cylinder, in-line, liquid-cooled,
compression ignition

HP: 240 at 2,100 RPM

TRANSMISSION: 5-speed manua
TRANSFER CASE: 2 speed manual
ELECTRICAL SYSTEM: 24 volt, negative
Ground, 60 amps

BRAKES: Air-hydraulic

TOWING CAPACITY
37,500 Ibs cross-country, 55,000 Ibs
highway

FORDING DEPTH

30" without preparation
78" with deep water fording kit fitted



TRUCK, TRACTOR, 5TON, 6x6, WITHOUT WINCH, M931

The M931 isatractor model of the M939 Series of 5-ton trucks and has the same chassis and mechanical
components as other vehiclesin the series. It isan open cab, canvas top, 6x6 wheel drive tractor used to
tow trailers and semitrailers. The M931 will be retrofitted with Super Single 1400R20 steel-belted, non-
directional radial tires which will give it twice the offroad cross-country mobility and performance over the
dual 11.00X20 tires. Itisfitted with afifth wheel assembly, atowing pintle, approach plates and a deck
plate behind the cab. The M931 is designed for use on all types of roads, cross-country terrain and in all
weather conditions. By itself, the M931 has cross-country mobility; however, its ability to tow semitrailers
cross-country is limited by the narrow articulation of the fifth wheel assembly.

LOGISTICSDATA
TAMCN: D1134

NSN: 2320-01-047-8753
ID NUMBER: 08085A
REPLACES: D1130,5Ton
Tractor Truck, M52A2

BASIC DIMENSIONS
LENGTH: 273"

WIDTH: 97"

HEIGHT: 112", reducible to 85"
SQUARE: 184 g ft

CUBE: 1, 716 cuft

WEIGHT: 21, 353 Ibs

WHEEL BASE 167"

GROUND CLEARANCE: 105"

FUEL DATA

TYPE: Diesel

TANK CAPACITY: 116 gallons
GALLONS PER HOUR: 11.5
EST RANGE: 500 miles, highway

MECHANICAL DATA

ENGINE: 6 cylinder, in-line, liquid-cooled
compression ignition

HP: 240 at 2,100 RPM

TRANSMISSION: 5 speed automatic
TRANSFER CASE: 2 speed synchronous
ELECTICAL SYSTEM: 24 volt, negative
ground, 60 amps

BRAKES: Air

TOWING CAPACITY
37, 500 Ibs cross-country, 55,000 Ibs
highway

FORDING DEPTH
30" without preparation
78" with deep water fording kit fitted




TRUCK, WRECKER, 5 TON, M 816

The M816 is a product improvement of the M543A2 5 ton wrecker and is the wrecker model of the M809
Series of 5-ton trucks. It isan open cab, canvas top, 6x6 wheel drive vehicle used to tow, salvage and
recover disabled medium vehicles and equipment. The M816 will be retrofitted with Super Single
1400R20 steel-belted, non-directional radial tires which will give it twice the off-road cross-country
mobility and performance over the dual 11.00X 20 tires. The M816 has the same chassis as other models of
the M809 Series of 5 ton trucks and is fitted with a 45,000 pound capacity rear winch and a 20,000 pound
boom hoist. The front winch has a rated capacity of 20,000 pounds, but is restricted to a maximum load of
9,5000 pounds for safety reasons. It also hastowing pintle for towing trailers. The M816 is designed to
operate on al types of roads, cross-country terrain and in all weather conditions.

LOGISTICSDATA
TAMCN: D1212

NSN: 2320-00-051-0489
ID NUMBER: 08324A
REPLACES: D1210,5Ton
Wrecker, M543A2

BASIC DIMENSIONS
LENGTH: 356"

WIDTH: 98"

HEIGHT: 114", reducible to 106”
SQUARE: 208 g ft

CUBE: 2,340 cu ft

WEIGHT: 36,129 |bs

WHEEL BASE: 215"

GROUND CLEARANCE: 10.6"

FUEL DATA

TYPE: Diesd

TANK CAPACITY: 133 gdlons
GALLONS PER HOUR: 13

EST RANGE: 500 miles, highway

MECHANICAL DATA

ENGINE: 6 cylinder, in-line, liquid-cooled
compression ignition

HP: 240 at 2,100 RPM

TRANSMISSION: 5-speed manua
TRANSFER CASE: 2-speed manual
ELECTRICAL SYSTEM: 24 volt, negative
ground, 60 amps

TOWING CAPACITY
20,000 Ibs cross-country, 30,000 Ibs
highway

FORDING DEPTH

30" without preparation
78" with deep water fording kit fitted



TRUCK, WRECKER, 5 TON, 6x6, M 936

The M936 is the wrecker model of the M939 Series of 5-ton trucks and is used to tow, salvage and recover
disabled medium vehicles and equipment in the field. It isasteel body, open cab, canvas top, 6-wheel
drive truck. The M936 will be retrofitted with Super Single 1400R20 steel-belted, non-directional radial
tireswhich will give it twice the off-road cross-country mobility and performance over the dual 11.00X20
tires. It isequipped with a 20,000 pound capacity boom hoist mounted behind the cab, a 40,000 pound
capacity rear winch and wrecking equipment. The front winch has a rated capacity of 20,000 pounds, but is
restricted to a maximum load of 9,5000 pounds for safety reasons. The M 936 also has a towing pintle for
towing trailers. It can operate over al types of roads, cross-country terrain and in all weather conditions.

LOGISTICSDATA
TAMCN: D1212

NSN: 2320-01-047-8754
ID NUMBER: 08086A
REPLACES; D1210,5 Ton
Wrecker, M543A2

BASIC DIMENSIONS
LENGTH: 346"

WIDTH: 98"

HEIGHT: 114"

SQUARE: 235 q ft

CUBE: 2,135 cu ft

WEIGHT: 38,466 Ibs

WHEEL BASE: 215"
GROUND CLEARANCE: 10.5"

FUEL DATA

TYPE: Diesd

TANK CAPACITY: 139 galons
GALLONS PER HOUR: 13

EST RANGE: 500 miles, highway

MECHANICAL DATA

ENGINE: 6 cylinder, in-line, liquid-cooled,
compression ignition

HP: 240 at 2,100 RPM

TRANSMISSION: 5 speed automatic
TRANSFER CASE: 2 speed synchronous
ELECTRICAL SYSTEM: 24 volt, negative
ground, 60 amps

TOWING CAPACITY
20,000 Ibs cross-country, 30,000 Ibs
highway

FORDING DEPTH

30" without preparation
78" with deep water fording kit fitted



POWER UNIT, FRONT, 12 % TON, 4x4, MK48, MOD O

The MK48 and its associated trailers form the Logistics Vehicle System (LVS). Used primarily by combat
service support motor transport unitsto haul suppliesin large quantities from beachheads, ports, railheads
or airfields to combat service support areas. The MK48 isan al-metal, fully enclosed, 4x4 wheel drive
tactical truck. The crew consists of two. The MK48'slow profile, cab-forward configuration permits
loading aboard military aircraft with no preparation. The MK48 is designed to power four rear body units:
The MK14 Mod O Trailer, Container Hauler (D0876); the MK15 Mod O Trailer, Wrecker-Recovery
(D0877); the MK16 Mod O Trailer, Semitrailer Adapter (D0878; and the MK17 Mod O Trailer, Dropside
Cargo (D0879. It can be attached to any one of these rear body units through an articulation joint to form
an integral, dual body, fully articulated, 8x8 wheel drive vehicle with cross-country mobility.

LOGISTICSDATA
TAMCN: D0209

NSN: 2320-01-177-5167
ID NUMBER: 08780A

REPLACES: D1140, 10 Ton

Tractor Truck, M123A1C and D1143,

10 Ton Tractor Truck, M123E2

BASIC DIMENSIONS
LENGTH: 239"
WIDTH: 96"

HEIGHT: 102"
SQUARE: 159 q ft
CUBE: 1,359 cu ft
WEIGHT: 24,517 Ibs
WHEEL BASE: 60"
GROUND CLEARANCE

: 14.75”

FUEL DATA

TYPE: Diesel

TANK CAPACITY: 150 gallons
GALLONS PER HOUR: 16.66
EST RANGE: 450 miles, highway

MECHANICAL DATA

ENGINE: V8, liquid-cooled, compression
ignition

HP: 445 at 2,100 RPM

TRANSMISSION: 4 speed automatic
TRANSFER CASE: 2-speed manual
ELECTRICAL SYSTEM: 24 volt, negative
ground, 65 amps

BRAKES: Air

FORDING DEPTH
60" without preparation
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TRAILER, CARGO, 3/4 TON, 2- WHEEL, M101A1

The M101Alisasingle axle, two wheel, steel framed trailer designed to be towed by a % ton or larger
truck. It isused to transport general cargo. A welded steel body is bolted to the frame. The body is
equipped with atailgate and mounting brackets for cargo racks and aframe for atarpaulin cover. A steel
A-frame is bolted to the frame with an attached one-position lunette, landing gear, and two hand brake
levers. The M101A1 isdesigned to operate on all types of roads, cross- country terrain, and in all weather
conditions. There are no restrictions on the M101A1 for movement over primary and secondary roads,
however, it is restricted to a maximum speed of 15 mph cross- country when towed by the M998 Series 1 ¥4
ton trucks (HMMWYV) or other prime movers.

LOGISTICSDATA CARGO DEPARTMENT

TAMCN: D0850 LENGTH; 92"

NSN: 2330-00-898-6779 WIDTH: 62"

ID NUMBER: 00647B HEIGHT WITH COVER FITTED: 51"
SQUARE: 40 g ft

BASIC DIMENSIONS CUBE: 168 cuft

LENGTH: 145" CAPACITY: 1,500 Ibs

WIDTH: 74"

HEIGHT: 50" FORDING CAPABILITY

SQUARE: 76 «q ft hard, flat bottoms.

CUBE: 312 cuft
WEIGHT: 1,350 Ibs
GROUND CLEARANCE: 14"

MECHANICAL DATA

ELECTRICAL SYSTEM: 24 volts,

Negative ground, powered by towing vehicle

BRAKES: Hand brake only, mechanical expanding type




TRAILER, CARGO, 1% TON, 2- WHEEL, M105A2

The M105A2 isasingle axle trailer designed to be towed by a 2 % ton or larger trucks equipped with
towing pintles. It has awelded box cargo body mounted on awelded steel frame. The frame includes an
integral A-frame with atwo- position towing lunette and a retractable landing gear. The cargo body is
equipped with atailgate and removable wooden side extensions. A tarpaulin can be fitted over the side
extensions. The M105A2 can be towed on all roads and cross-country terrain.

LOGISTICSDATA
TAMCN: D0860

NSN: 2330-00-141-8050
ID NUMBER: 00638E

BASIC DEMENSIONS
LENGTH: 167"

WIDTH: 83"

HEIGHT: 98", reducible to 53"
SQUARE: 96 sq ft

CUBE: 424 cu ft

WEIGHT: 2,670 |bs
GROUND CLEARANCE: 16"

MECHANICAL DATA

ELECTRICAL SYSTEM: 24 volts,

Negative ground, powered by towing vehicle
BRAKES: Air- hydraulic, powered by towing vehicle

CARGO COMPARTMENT
LENGTH: 110"

WIDTH: 68"

HEIGHT: 60"

SQUARE: 52 sq ft

CUBE: 260 cu ft

CAPACITY: 3,000 Ibs cross- country,
4,500 Ibs highway

FORDING CAPABILITY
hard, flat bottoms.




TRAILER, POWERED, 221/2 TON, CONTAINER HAULER, 4x4, MK 14, MOD 0

The MK 14 combines with the MK 48 power unit (D0209) to form the container hauler variant of the
Logistics Vehicle System. It isatandem axle, all metal rear body unit coupled to the MK 48 Power Unit

by an articulation joint to form an integrated, fully articulated 8x8 wheel drive vehicle. The MK 14
features a cargo bed equipped with standard 1SO/ANSI container locks. It isthe only rear body unit in the
Marine Corps inventory capable of transporting standard 20- foot containers on or off theroad. The MK 14
can also transport palletized cargo and is designed to transport up to six empty or four full SIXCON Fuel
Modules (B2085) or Water Modules (B2086) and one pump unit. It also has atowing pintle for towing
trailers and the M198 155mm Howitzer.

LOGISTICSDATA MECHANICAL DATA
TAMCN: D0876 ELECTRICAL SYSTEM: 24volts, negative
NSN: 2320-001-176-0469 ground, powered by MK 48 Power Unit
ID NUMBER: 08781A

CARGO BED
BASIC DEMENSIONS LENGTH: 239"
LENGTH: 239" WIDTH: 96"
WIDTH: 96" SQUARE: 160 sq ft
HEIGHT: 61" NOTE: A standard container measures
SQUARE: 159 gq ft 240" x96" x96”
CUBE: 810cuft CAPACITY: 25,000 Ibs cross-country,
WEIGHT: 15,783 Ibs 45,000 Ibs highway
WHEEL BASE: 60"
GROUND CLEARANCE: 14.75" FORDING DEPTH

60" without preparation



TRAILER, POWERED, WRECKER-RECOVERY, 4x4, MK 15, MOD 0

The MK 15 combines with the MK 48 Power Unit (D0209) to form the wrecker /recovery variant of the
Logistics Vehicle System (LVS). The MK 15 Trailer is atandem axle, all metal rear body unit coupled to
the MK 48 by an articulation joint to from an integrated, fully articulated, 8x8 wheel drive vehicle. The
MK 15 is equipped with aten foot deck, a two speed, 60,000 pound capacity hydraulic winch, an A-frame
mounted to the rear with a 32,000 pound vertical lift capacity, and an articulated crane that can lift 9,000
pounds at 15 feet. The articulated crane can be operated 60 feet away from its base by a remote control
unit. The cargo bed can transport one SIXCON Fuel Module (B2085) or Water Module (B2086) and a
pump station. The MK 15 also has atowing pintle for towing trailers and the M198 155mm Howitzer. The
MK 48/15 can tow, salvage, and recover al LV S vehicles and all other motor transport vehicles on all

types of roads or cross- country terrain.

LOGISTICSDATA
TAMCN: D0877

NSN: 2320-01-176-6928
ID NUMBER: 08782A
Unit

REPLACES: D1210,
5-Ton Wrecker, M543A2

BASIC DEMENSIONS
LENGTH: 228
WIDTH: 96"

SQUARE: 152 q ft
CUBE: 1,216 cu ft
WEIGHT: 27,780 Ibs
WHEEL BASE: 60"
GROUND CLEARANCE

14,75

MECHANICAL DATA

ELECTRICAL SYSTEM: 24volts, negative
ground, powered by MK 48 Power Unit
BRAKES: Air, linked to MK 48 Power

CARGO BED

LENGTH: 85"

WIDTH: 96"

SQUARE: 57 q ft

CAPACITY: 20,000 Ibs cross- country,
45,000 Ibs highway, 60,000 towed

FORDING DEPTH
60" without preparation




TRAILER, POWERED, FIFTH WHEEL, 4x4, SEMITRAILER ADAPTER, MK 16, MOD 0

The MK 16 combines with the MK 48 Power Unit (D0209) through an articulation joint to become an
integrated, 8x8 wheel drive vehicle of the Logistics Vehicle System (LVS). Itisatandem axle, all metal
rear body unit equipped with afifth wheel assembly, approach plates, a deck plate, and a 60,000 pound
capacity winch. The MK 16 also has atowing pintle for towing trailers and the M 198 155mm Howitzer. It
permits the LV S to tow semitrailers on all types of roads. For example, the MK 48/16's cross-country
mobility is severely restricted when towing a fully loaded M 793 Semitrailer (D0220).

LOGISTICSDATA

TAMCN: D0878

NSN: 2320-01-176-0467

ID NUMBER: 08783A
REPLACES: D1140, 10 Ton
Tractor Truck, M123A1C; D1143,
10 Ton Tractor Truck, M123E2

BASIC DIMENSIONS
LENGTH: 194"

WIDTH: 96"

HEIGHT: 63"

SQUARE: 129 g ft

CUBE: 679 cuft

WEIGHT: 16,033 Ibs

WHEEL BASE: 60"

GROUND CLEARANCE: 14.75"

MECHANICAL DATA

ELECTRICAL SYSTEM: 24volts, negative
ground, powered by MK 48 Power Unit
Brakes: Air, linked to MK 48 Power Unit

FORDING DEPTH

60" without preparation



TRAILER, POWERED, 20-TON, 4x4, DROPSIDE, CARGO, WITH CRANE, MK 17, MOD 0

The MK 17 combines with the MK 48 Power Unit (D0209) to form the cargo-carrying variant of the
Logistics Vehicle System. The MK 17 Trailer is atandem axle, all metal rear body unit coupled to the MK
48 by an articulation joint to form an integrated, fully articulated, 8x8 wheel drive vehicle. It isequipped
with a 16-foot cargo body with fold down troop transport seats and an articulated crane that can lift 9,000
pounds at 15 feet. The crane can be operated 50 feet away from its base by a remote control unit. The MK
17 also has atowing pintle for towing trailers and the M 198 155mm Howitzer. It can be palletized cargo, 6
2/3 foot or 10 foot ISO/ANSI containers, or two SIXCON Fuel Modules (B2085) or Water Modules
(B2086) and a pump station. The MK 17 is designed to operate on all types of roads and cross-country

terrain.

LOGISTICSDATA
TAMCN: D0879

NSN: 2320-01-176-0468
ID NUMBER: 0878A

REPLACES: D230, D0235, D0250,

D0260, Semitrailers

BASIC DIMENSIONS
LENGTH: 239"
WIDTH: 96"

SQUARE: 159 q ft
CUBE: 1,275 cu ft
WEIGHT: 23,357 Ibs
WHEEL BASE: 60"
GROUND CLEARANCE

0 1475

MECHANICAL DATA

ELECTRICAL SYSTEM: 24volts, negative
ground, powered by MK 48 Power Unit
BRAKES: Air, linked to MK48 Power Unit

CARGO COMPARTMENT
LENGTH: 192"

WIDTH: 90"

HEIGHT: 26"

SQUARE: 120 &g ft

CUBE: 260 cu ft

CAPACITY: 20,000 Ibs cross-country,
39,000 Ibs highway

FORDING DEPTH
60" without preparation




TRAILER, TANK, WATER, 400 GALLON, 1% TON, 2-WHEEL, M149A1

The M149A1 isasingle axle, two-whedl trailer with awelded steel frame used throughout the FMF as an
organic water carrier. The frame includes an integral A-frame, on which is mounted a lunette for towing
and a single landing gear support assembly. Inthe original design, acylindrical, fiberglass water tank is
bolted to the frame. In many of these trailers, the fiberglass tank has now been replaced by a stainless steel
tank. The picture above depicts an M149A1 with a steel water tank. The tank feeds four water spigotsin
protective covers; two of the spigots are located on each side of the frame. A manhole located on top of the
water tank provides access for bulk filling and cleaning. The M149A1 is designed to operate on all types
of roads and cross-country terrain and can be towed cross- country by a2 %2 ton or larger truck.

LOGISTICSDATA
TAMCN: D0880

NSN: 2330-00-832-8801
ID NUMBER: 00648G

BASIC DIMENSIONS
LENGTH: 161"
WIDTH: 80"
HEIGHT: 79"
SQUARE: 89 gq ft
CUBE: 589 cu ft
WEIGHT: 2,440 lbs

GROUND CLEARANCE: 17"

MECHANICAL DATA

ELECTRICAL SYSTEM: 24volts, negative
ground, powered by towing vehicle
BRAKES: Air- hydraulic, linked to towing
vehicle. Hand brakes are mechanical
expanding type.

CAPACITY
3,400 LBS/ 400 gallons of water

FORDING CAPABILITY
hard, flat bottoms.




SEMITRAILER, REFUELER, 5,000 GALLON, 4-WHEEL, M970

The M970 is afour wheel, tandem axle, dual-tire, steel semitrailer with a single compartment tank mounted
on the chassis. It isdesigned for under/overwing refueling of aircraft. A compartment on the right side of
the semitrailer houses the pump and engine with afilter/ separator assembly mounted behind it. A
compartment on the left side of the semitrailer houses the fuel manifold, meter, static reel and hose reel,
with the fuel manifold and meter mounted in front of it. The M970 is equipped with a two-speed landing
gear, spare wheel and kingpin for towing by a 5-ton tractor truck. It hastwo 50 foot fuel dispensing hoses,
each able to dispense 100 gallons of fuel per minute and a 14 foot bulk hose, which can dispense 300

gallons of fuel per minute.

LOGISTICSDATA
TAMCN: D0215

NSN: 2330-01-050-5635
ID NUMBER: 08089A

BASIC DIMENSIONS
LENGTH: 366

WIDTH: 96"

HEIGHT: 105"

SQUARE: 244 q ft

CUBE: 2,126 cu ft
WEIGHT: 15,200 Ibs
WHEEL BASE: 52’
GROUND CLEARANCE: 16"

FUEL DATA
TYPE: Diesd
GALLONSPERHOUR: 1.5

MECHANICAL DATA

PUMP MOTOR: 4 cylinder, in-line,
air-cooled, compression ignition

HP:. 27.5

ELECTRICAL SYSTEM: 24 volt, negative
ground, powered by towing truck; pump
motor, 12 volt, negative ground, 65 amps
BRAKES: Air, powered by towing truck

FUEL CAPACITY

31,850 Ibs/5,000 gallons highway
24,206 1bs/3,800 gallons cross-country

FORDING CAPABILITY

hard, flat bottoms.



SHOP EQUIPMENT, CONTACT MAINTENANCE, TRUCK-MOUNTED, SET NO. 3

The Shop Equipment, Contact Maintenance, Truck-Mounted, Set  No. 3 consists of a compartmentalized
body mounted on a 4x4 cab/truck chassis Model 1031 (TAMCN D1105). Eight compartments in the body
of the shop set provide storage space for all tools and equipment. The shop set is equipped with a Power
Take-off (PTO) driven alternator that provides alternating current of the welder, 115-volt receptacles and
the air compressor. Thisitem is used by maintenance organizations at the job site and in the shop.

LOGISTICSDATA
TAMCN: B1945

NSN: 4930-01-208-6400
ID NUMBER: 03540E

BASIC DIMENSIONS
LENGTH: 219in

WIDTH: 84in

HEIGHT: 82in

SQUARE STOWAGE: 127.8 ft
CUBE: 8731t

WEIGHT: 9,000 Ibs

FUEL DATA
TYPE: Diesel
TANK CAPACITY: 20 gds



GENERATOR SET, 10KW, 60 HZ, SKID MOUNTED, M EP-003A

The Generator Set, 10 Kw, 60 Hz, Skid-Mounted, MEP-003A consists of arevolving
field alternator powered by an air-cooled diesel engine.

LOGISTICSDATA FUEL DATA
TAMCN: B0891 TYPE: Diesd
NSN: 6115-00-465-1030 CAPACITY: 12.5gds
6115-00-097-8021 CONSUMPTION PER HR: 3 gals
DIMENSIONS MECHANICAL DATA
LENGTH: 62in FREQUENCY: 60 Hz
WIDTH: 32in POWER OUTPUT: 10 Kw
HEIGHT: 37in VOLTAGE/PHASE: V/3 Phase 120/208/240/416

SQUARE FEET: 13.8ft
CUBIC FEET: 425ft
WEIGHT: 1,240 Ibs

GENERATOR SET, 3KW, 60 HZ, SKID-MOUNTED, M EP-016B

The Generator Set, 3 Kw, 60 Hz, Skid-Mounted, MEP-016B is a self contained, portable unit. Itis
powered by a diesel engine that is directly coupled to the generator.

LOGISTICSDATA FUEL DATA

TAMCN: B0730 TYPE: Diesel

NSN: 6115-01-150-4140 CAPACITY: 4.8¢gdls
CONSUMPTION PER HOUR: .5gd

DIMENSIONS

LENGTH: 39in MECHANICAL DATA

WIDTH: 23.8in FREQUENCY: 60 Hz

HEIGHT: 28in POWER OUTPUT: 3 Kw

SQUARE FEET: 6.4 ft VOLTAGE: 120/208/240 V

CUBIC FEET: 15ft
WEIGHT: 500 Ibs



GENERATOR SET, 30 KW, 50/60 HZ, SKID-M OUNTED, M EP-005A

The utility class generator, 30 Kw, 50/60 Hz, Skid-Mounted, MEP-005A isaliquid cooled, tactical, diesel

engine driven generator set.

LOGISTICSDATA
TAMCN: B0953

DIMENSIONS
LENGTH: ___
WIDTH:
HEIGHT:
SQUARE FEET:
CUBICFEET:
WEIGHT:

FUEL DATA

TYPE: Diesel
TANK CAPACITY:
CONSUMPTION PER HOUR:

MECHANICAL DATA

FREQUENCY': 50/60 Hz

POWER OUTPUT: 30 Kw

VOLTAGE/PHASE: V/3 Phase, 4 wire 120/208 and 240/416




COMPRESSOR, AIR

The Compressor, Air isatrailer-mounted unit that furnishes compressed air at a rate of 250 cubic feet per
minute, at a pressure of 100 pounds per squareinch. It isdesigned to operate to its rated capacity under
widely adverse conditions of heat, cold, rain and dust and will operate pneumatic tools as well as provide
compressed air for bridging and bulk fuel operations. The components are shipped in toolboxes attached to
the trailer.

LOGISTICSDATA FUEL DATA

TAMCN: B0395 TYPE: Diesdl

NSN: 3820-00-950-8584 TANK CAPACITY: 36.5gds
GALLONSPER HOUR: 3.5gdls

DIMENSIONS

LENGTH: 200in

WIDTH: 96in

HEIGHT: 78in

SQUARE FEET: 133.3ft
CUBIC FEET: 866.7 ft
WEIGHT: 7,300 Ibs



AIR MOBILE CRANE, ROUGH TERRAIN, HYDRAULIC, LIGHT

The Air Mobile Crane, Rough Terrain, Hydraulic, Light isan air transportable, diesel-powered, rubber-
tired, four-wheel drive, four-wheel steer, 7.5 ton capacity, hydraulically operated crane. It performs
general material handling, construction tasks and aviation support. It is capable of operating in or over
unimproved areas and rough terrain and has a 60-inch fording capacity. The attachment is the Maintenance
Platform Air Mobile Crane (TAMCN B1300).

LOGISTICSDATA FUEL DATA

TAMCN: B0446 TYPE: Diesel

NSN: 3810-01-165-0646 TANK CAPACITY: 44 gals
DIMENSIONS

LENGTH: 324in

WIDTH: 96in

HEIGHT: 102in
SQUARE FEET: 216 ft
CUBIC FEET: 1,836 ft
WEIGHT: 26,000 Ibs




CRANE, HIGH SPEED, HIGH MOBILITY

The Crane, High Speed, High Mobility is a diesel-powered, rubber-tired crane with a hydraulic boom and
the capability to mount/operate the Pile Driver. Itis capable of al genera crane operations, clamshell,
container handling and general lifting up to 50,000 Ibs. It is capable of operating over rough terrain and in
60 inches of water. The Heavy Crane attachmentsinclude: Pile Driver, Self-Powered, Diesel (TAMCN
U3195); Bucket, Concrete (TAMCN B0176); and Bucket, Clamshell (TAMCN B0171).

LOGISTICSDATA FUEL DATA

TAMCN: B0443 TYPE: Diesel

NSN: 3810-01-320-1920 TANK CAPACITY: 68 gals
DIMENSIONS

LENGTH: 499.8in

WIDTH: 102in

HEIGHT: 138.9in
SQUARE FEET: 354 ft
CUBIC FEET: 4,097.8 ft
WEIGHT: 69,825 Ibs



MOTORIZED ROAD GRADER

The Motorized Road Grader is a self-propelled grading machine powered by adiesel engine. It isrubber-
tired, four-wheel drive and has an articulated frame and front-wheel steer design. The primary useisfor
building and maintaining roads and airfields.

LOGISTICSDATA FUEL DATA

TAMCN: B1082 TYPE: Diesel

NSN: 3805-01-303-1652 (MPS) TANK CAPACITY: 75gals
3805-01-150-4795 (All Others)

DIMENSIONS
LENGTH: 327in
WIDTH: 95in
HEIGHT: 127in
SQUARE FEET: 215.7 ft
CUBIC FEET: 2,283.1ft
WEIGHT: 30,790 Ibs




TRACTOR, FULL-TRACKED, W/ANGLE BLADE, T-5

The Tractor, Full-Tracked, w/Angle Blade, T-5 is afull-tracked, diesel engine driven tractor with a
hydraulically operated angle blade and winch. Itisair transportable.

LOGISTICSDATA FUEL DATA
TAMCN: B2460 TYPE: Diesel
NSN: 2410-01-254-1667 TANK CAPACITY: 52 gals

DIMENSIONS
LENGTH: 191in
WIDTH: 110in
HEIGHT: 116in
SQUARE FEET: 145.9 ft
CUBIC FEET: 1,410.4 ft
WEIGHT: 25,100 Ibs



WELDING MACHINE, ARC, TRAILER-MOUNTED

The Welding Machine, Arc, Trailer-Mounted is a 350 Amp constant current, constant voltage diesel-
powered welding machine mounted on a steel skid and secured to a two-wheeled M 353 trailer chassis.
Included are an inert gas welding gun and a wire feeder used in welding non-ferrous metals. Storageis also
provided for one oxygen cylinder and one acetylene cylinder.

LOGISTICSDATA DIMENSIONS

TAMCN: B2685 LENGTH: 182in

NSN: 3431-01-153-9585 WIDTH: 96in
HEIGHT: 88in

SQUARE FEET: 121.3ft
CUBIC FEET: 889.8 ft
WEIGHT: 8,100 Ibs




TRACTOR, FULL-TRACKED, W/MULTI-PURPOSE BUCKET

The Tractor, Full-Tracked with Multi-purpose Bucket is adiesel engine-driven, hydraulically operated,
crawler-type front-end loader. The multipurpose bucket is capable of performing operations of clamshell,
dozer and scraper, as well as front-end shovel.

LOGISTICSDATA FUEL DATA
TAMCN: B2464 TYPE: Diesel
NSN: 3805-01-315-1091 TANK CAPACITY: 52 gals

DIMENSIONS
LENGTH: 195.9in
WIDTH: 81.2in
HEIGHT: 114in
SQUARE FEET: 110.5ft
CUBIC FEET: 1049.5ft
WEIGHT: 27,750 Ibs



TRACTOR, MEDIUM, FULL-TRACKED

The Tractor, Medium, Full-Tracked is a diesel-powered, full-tracked, medium size tractor (Model D7G) for
earthmoving and general construction work.

LOGISTICSDATA FUEL DATA

TAMCN: B2462 TYPE: Diesd

NSN: 2410-01-155-1588 TANK CAPACITY: 120 gdls
GALLONS PER HOUR: 6 gals

DIMENSIONS

LENGTH: 273in

WIDTH: 144in

HEIGHT: 132in

SQUARE FEET: 273 ft
CUBIC FEET: 3,003 ft
WEIGHT: 50,000 Ibs



BUCKET, MULTI-PURPOSE, 4-IN-1, 2% YARD

The Bucket, Multi-Purpose, 4-in-1, 2 Y2 yard is used as a front end scoop bucket for picking up various
types of fill material and loading the same into fill haulers. The Bucket, Multi-Purpose, 4-in-1, 2% Yard is
used on the Tractor, Rubber-Tired, Articulated Steering, Multi-Purpose (TRAM) (TAMCN B2567).

LOGISTICSDATA DIMENSIONS

TAMCN: B0215 LENGTH: 49.8in

NSN: 3830-01-278-9909 WIDTH: 108in
HEIGHT: 50in

SQUARE FEET: 37.4ft
CUBIC FEET: 155.6 ft
WEIGHT: 2,910 Ibs




FLOODLIGHT SET

The Floodlight Set is skid-mounted and consists of four locatable ground level lights and asingle
telescoping tower. A generator is not included, but the skid will contain space for a MEP generator. For
flexibility, the set is configured so that it can be mounted on a standard USMC trailer.

LOGISTICSDATA POWER SOURCE REQUIREMENTS
TAMCN: B0635 FREQUENCY: 60 Hz
NSN: 6230-01-170-1408 VOLTAGE/PHASE: 120/208 V/3 Phase
WIRES: 4 Wire
MAXIMUM POWER CONSUMPTION:
DIMENSIONS 5Kw
LENGTH: 134in
WIDTH: 43in
HEIGHT: 65in

SQUARE FEET: 40 ft

CUBIC FEET: 216.7 ft

WEIGHT: 2,000 Ibs

WEIGHT W/10 KW GENERATOR WET: 3,320 Ibs



M60A1 Armored Vehicle Launched Bridge (M60A1 AVLB)

Primary function: Armored vehicle used for launching and retrieving a 60-foot scissors-type
bridge.

M60A1 Tank Chassis:

Weight, combat loaded: 56.6 tons (51.33 metric tons)
Ground clearance: 18 inches (.4572 meters)

Length: 31 feet (9.44 meters)

Width: 12 feet (3.66 meters)

Bridge:
Length, extended: 63 feet (19.19 meters)

Length, folded: 32 feet (9.75 meters)
Bridge span: 60 feet (18.28 meters)
Width, overall: 13.1 feet (3.99 meters)
Width, roadway: 12.5 feet (3.81 meters)
Width, treadway: 5.75 feet (1.75 meters)
Height, unfolded: 3.1 feet (.94 meters)
Weight: 14.65 tons (13.28 metric tons)

Range: 290 miles (464 kilometers)
Fuel capacity: 375 gallons (14.19 hectoliters)
Crew: 2 enlisted

Features: The M60A1 AVLB isan armored vehicle used for launching and retrieving a 60-foot
scissors-type bridge. The AVLB consists of three major sections: the launcher, the hull, and the
bridge. The launcher is mounted as an integral part of the chassis. The bridge, when emplaced, is
capable of supporting tracked and wheeled vehicles with a military load bearing capacity up to
Class 60. The bridge can be retrieved from either end. The roadway width of the AVLB is 12 feet,
6 inches. Bridge emplacement can be accomplished in 2 to 5 minutes, and retrieval can be
accomplished in 10 minutes under armor protection.



No picture

Reverse Osmosis Water Purification Unit

Primary function: The Reverse Osmosis Water Purification Unit is a proven system that is capable of
treating water from any available source. The purification process will remove contaminants from water,
produce potable water from brackish shallow and deep well sources, and satisfactorily treat water from
fresh, brackish, or seawater sources.

Features. The ROWPU istransported in an 8 ft by 8 ft by 10 ft rigid frame (Halfcon).
TAMCN: B2604

Production Rate: Seawater source: 600 gallons per hour

Fresh water source: 1,800 gallons per hour

Weight: 7,300 pounds

Length: 120 inches

Width: 96 inches

Height: 96 inches

Power source: 30 KW generator



Tactical Bulk Fuel Delivery System, CH-53E (TBFDS, CH-53E)

General Characteristics

Primary functions: Fuel delivery/refueling/Range extension
Capacity: 2400 gal. (3/800 gal. tanks)

Tank Length: 62 inches

Width: 58 inches

Height: 64 inches

Weight: Empty 600 Ibs. per tank

Full (JP-5/8) 6100 Ibs. per tank

Operating area: Cargo area

Aircraft: CH-53E

Mission: TBFDS, CH-53E supports the over-the-horizon concept as outlined in the Marine Air-Ground
Task Force (MAGTF) Master Plan and the Operational Maneuver from the Sea (OMFTS) concept.

Features. The TBFDS, CH-53E is athree-tank, air-transportable, fuel-delivery, forward arearefueling,
range-extension system. It is ballistically self-sealing and crashworthy. It consists of four subsystems: three
800 gallon fuel tanks, arestraint system, an electrical fuel control panel, a Forward Area Refueling
Equipment (FARE) system. TBFDS allows the CH-53E helicopter to transport and dispense aviation fuel to
aircraft or tactical vehicles at forward landing zones or Forward Area Refueling Points (FARP). The
TBFDS three internal fuel tanks can be rapidly installed and removed from the CH-53E’s cargo area. The
system design alowsfilling of these internal tanks while on the ground or in-flight. Installation can be done
by a crew of four in no more than an hour and removed in less than 40 minutes. This quick conversion
allows for rapid mission changes. The design permits one, two, or three tanks to be installed, enhancing
mission flexibility. The tanks can accept fuel through: the helicopter’s single point pressure refueling
adapter, the in-flight refueling probe, refueling the tank manifold or the filler opening in the top of each
tank. Using the TBFDS tank’s internal pumps, fuel can be transferred to the helicopter’s tanks, or dispensed
to other aircraft or vehicles using the Forward Area Refueling Equipment (FARE). The FARE is two point
capable, with a combined flow rate of 120 GPM, and 200 feet separation from the host aircraft to the
aircraft or vehicles being refueled. TBFDS, CH-53E supports the over-the-horizon concept as outlined in
the Marine Air-Ground Task Force (MAGTF) Master Plan and the Operational Maneuver from the Sea
(OMFTS) concept.



M-9 Armored Combat Earthmover (ACE)

Primary Function: Combat Engineer Tasks
Weight (Net): 36,000 Ibs.

Weight (with ballast): 54,000 Ibs.

Length: 246 in.

Height: 105in.

Width: 126in.

Air Transportable: C-130, C141B, C5A
Speed (M ax): 30 mph

Cruising Range: 200 mi.

Water Speed: 3 mph

Features. The M-9 Armored Combat Earthmover is a highly mobile, full-tracked, air transportable
armored earthmover and represents a significant enhancement to the combat engineers' capability to
support the MAGTF. The M-9 ACE can be employed in a host of engineer tasks, such as clearing
obstacles, preparing defilade and survivability positions, and a myriad of engineering construction tasks
including dozing, scraping, grading, hauling, towing, and winching. With the combination of its cross-
country mobility and armored protection, the M-9 ACE is capable of both offensive and defensive
operations in the forwarded battle area. Additionally, with a cruising range of 200 miles, air
transportability, and the ability to swim, the M-9 ACE can maintain the momentum of the maneuvering
forces.



MAP DISTANCESTO LAND DISTANCES

PER | NCH OF PER CM OF ONE LAND M LE ONE LAND
MAP MAP MAP Kl LOVETER
SCALE LAND LAND LAND LAND MAP MAP CM VAP MAP
M LES | METERS | M LES | METERS | | NCHES | NCHES | CM
500, 000 | 7.891 | 12,700 | 3.107 | 5,000 | 0.127 0.322 | 0.079 0.2
250, 000 | 3. 945 6,350 |1.553| 2,500 | 0.253 0.644 | 0.157 0.4
100, 000 | 1.578 2,540 10.621| 1,000| 0.634 1.609 | 0.394 1
50, 000 | 0. 789 1,270 0. 311 500 1. 267 3.218 | 0.787 2
25, 000 | 0. 394 635 | 0. 155 250 2.534 | 6.436 | 1.575 4
20, 000 | 0. 316 508 | 0. 124 200 | 3.168 8.046 | 1.968 5
10, 000 | 0. 158 254 | 0. 062 100 6.336 | 16. 090 | 3.937 10
5, 000 | 0. 079 127 | 0. 031 50(12.672(32.180 | 7.874 | 20
Temperature Conversions
cC=F cC=F cC=F cC=F
-15 50 0 32 15 59 30 86
-14 6.8 1 33.8 16 60. 8 31 87.8
-13 8.6 2 35.6 17 62. 6 32 89.6
-12 10.4 3 37. 4 18 64. 4 33 91. 4
-11 12.2 4 39.2 19 66. 2 34 93.2
-10 14 5 41 20 68 35 95
-9 15. 8 6 42. 8 21 69. 8 36 96. 8
-8 17.6 7 44. 6 22 71.6 37 98. 6
-7 19.4 8 46. 4 23 73. 4 38 100. 4
-6 21.2 9 48. 2 24 75.2 39 102. 2
-5 23 10 50 25 77 40 104
-4 24. 8 11 51.8 26 78. 8 41 105. 8
-3 26. 6 12 53.6 27 80. 6 42 107.6
-2 28.4 13 55. 4 28 82.4 43 109. 4
-1 30. 2 14 57.2 29 84.2 44 111.2
F°=9(*(C°+32) C°=54*(F°-32)




LINEAR MEASUREMENT CONVERSIONS

FROV TO FORMULA
NVETERS FEET meters
(1 NTERNATI ONAL) Ft=3028
FEET (US SURVEY) . Meters
" 0.30480060960
YARDS Yds = meters* 1.093613

(| NTERNATI ONAL)

STATUTE M LES _ meters
 1609.344
NAUTI CAL M LES . meters
NMi =
1852
FEET NVETERS meters = ft * 0.3048
(1 NTERNATI ONAL) STATUTE M LES qui—
5280
NAUTI CAL M LES _ ft

Miz=———
6076.1033333

STATUTE M LES

KI LOVETERS

_ miles
0.6213712

KI LOVETERS

STATUTE M LES

Mi = Km* 0.6213712

LIQUID MEASURE

Gallons(US) * 3.785=liters

Gallons(imperial ) * 1.201= gallons(US)

Gallons(US) * 0.8327 = gallons(imperial )

Gallons(imperial) * 4.802 = quarts(US)

Gallons(US) * 3.332 = quarts(imperial )

Gallons(imperial * 4.545 = liters

Quarts(US) * 0.946 = liters

Quarts(imperial ) * 0.3001= gallons(US)

Quarts(US) * 0.2082 = gallons(imperial )

Quarts(imperial) * 1.201 = quarts(US)

Quarts(US) * 0.8327 = quarts(imperial )

Quarts(imperial) * 1.136 = liters

Pints(US)* 0.473=liters

Liters* 0.2642 = gallons(US)

Liters* 1.057 = quarts(US)

Liters* 0.2201 = gallons(imperial)

Liters* 0.8804 = quarts(imperial)




TONNAGE

40 cuft = 1 neasurenent ton 1000 kilograns = 1 netric
2000 I bs = 1 short ton ggncuft = 1 di spl acenent
2240 Ibs = 1 long ton Zgncuft = 1 neasurenent ton
100 cuft = 1 register ton

AREA

For mul as

Equi val ent s

CuFt = length(in) * width(in) * height(in) + 1728

144 square inches = 1 SgFt

SgFt = length(in) * width(in) + 144 9 SgFt = 1 square yd (SqYd)
Area = length* width 30 ¥4SgqYd = 1 square rod
Area(circular) = 27R 160 square rods = 1 acre
PS =weight + area 640 acres = 1 square mle

Volume(rectan gluar) = length* width * height

1 acre = 43,560. 21 SgFt

Volume(cylinder) = 2zR* height

METRIC EQUVILANTS

.03 cubic neters

1 inch = 2.5 centineters 1 pound = .45 kil ograns
1 foot = 30 centineters 1 quart = .95 liters

1 le = 1.6 kiloneters 1 gallon = 3.8 liters
1 Quft =




