Expeditionary Fire Support System
Subject Area Warfighting

EWS 2006

Contemporary lssues Paper

Expeditionary Fire Support System

By
Capt Steven A. Philipp
CG #2
Word Count 2404

February 06, 2006



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
06 FEB 2006 2. REPORT TYPE 00-00-2006 to 00-00-2006
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Expeditionary Fire Support System 5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
United States M arine Cor ps, Command and Staff College,Marine Corps | REPORT NUMBER
University,2076 South Street, Marine Cor ps Combat Development
Command,Quantico,VA,22134-5068

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
11. SPONSOR/MONITOR’ S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF

ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Sa_me as 13
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



Expeditionary Fire Support System

Since the early 1970’s, nortars have not conplenented the
Marine Corps Artillery Table of Equipnent (TE). Expeditionary
Fire Support System (EFSS) programw || acquisition a nortar
into service within the Marine Artillery comunity. This is not
a new concept, but one that the Marine Artillery units wll
revisit. Thirty years ago 107mm Mortar, “Wi skey” Battery’s
supported Marine infantrynmen in the close fight. |In Fiscal Year
2006, Marine artillerymen will assume their positions behind a
nortar to provide close fire support to Marine Expeditionary
Units (MEU) in the Ship to Objective Maneuver (STOM m ssion.
Marine Artillery must be prepared to support all units with fire
support in a non-linear battlefield. EFSS will support the ever
changing battlefield and be the flexible fire support system
that remains in the fight.

Former Commandant of the Marine Corps, General Janes L.
Jones, stated, “In the past 10 years or so, we have decreased
our fire support systens too far. W got rid of a lot of our
artillery weapons in the nane of efficiency, in the nane of
mobility... W have atrophied our Marine ground fires inventory

to a dangerous point. W’re out- gunned and out-ranged by just



about everyone. So | amfixing the artillery- bringing
robust ness back to the Marine Artillery.”?!

Mari ne Corps Conbat Devel opment Command (MCCDC) refined and
val i dated the M ssion Need Statenment (MNS) for EFSS, by defining
the requirenments through the Capabilities Devel opnent Docunent
(CDD). Marine Corps Systens Conmand (MCSC) identified candi date
solutions for EFSS and ultinately selected a material sol ution.
Those candi date sol utions ranged from 155nm 105mm howi t zer s,
150mm r ockets, 120mm nortars, and extended range 8lmm nortars.
Recogni zi ng factors such as lethality, accuracy, novenent
met hod, anmunition procurenent, and life cycle cost, MCSC had to
sel ect a solution based on the Key Performance Paraneters(KPP s)
defined in the CDD, or requirenments docunent. It is inportant
to note that the KPP's in the requirenents docunent are non-
negoti abl e and nmust be nmet. Those KPP s defined by the
requi renment docunent are as foll ows:

1. Vertical Transportability, internal to the CH 53E Super
Stallion Helicopter and V22 Csprey Tilt Rotor Aircraft.?
2. Threshold range of 7,000 neters, and an objective

range of 14,000 neters. 2

3. Athreshold Probable Error of Range and Defl ection of

! General Janes L. Jones, Commandant of the Marine Corps “Fixing

the Marine Artillery’, Field Artillery, Septenber-Cctober 2000

1 MccDC, “Capability Development Document for the Expeditionary
Fire Support System”, 02 Novenber 2004, 10.

2 MCCDC, 10.



0. 6% of Range, and an objective Probable Error of Range
0. 3% of range, and Probable Error of Deflection of 0.1%
of range.?

MCSC sel ected the 120RT, 120mm Ri fled Towed Mortar. This
systemw || nost successfully fill the i medi ate needs of the
Marine Corps fire support in a STOM environment.

Mortars typically belong to infantry units. This Mrtar
will be fielded to the Marine artillery community in support of
a need fromthe Marine infantry community. Although this sparks
controversy fromtinme to tine, this Mrtar requires a dedi cated
unit due to its size and logistical support that artillery units
can fill.

The Marine infantry units saw a need for a nore capabl e,
expeditionary indirect fire system one that could be noved by
helicopter for a deep |l and | ocked battle field; additionally,
the need for a systemthat could fit in a V22 Gsprey and w ||
fill a future fighting capability such as STOM This becane nore
evident with Marine Corps operations in Afghanistan. One of the
first comments to the Marine Corps Warfighting Laboratory from
then Maj or General James N. Mattis about the deploynent to Canp
Rhi no, Afghani stan was that he needed organic fire support. The

maj or i ssue of his helicopter-borne Mari nes was they coul d not

3 MCCDC, 10.



take their heavy 155mm Howitzers with themto Canp Rhino and
they had to rely on their light nortars.?

For the | ast decade, Marine artillery units have exi sted
with an extrenely heavy 155mm towed how tzer system During
two major conflicts, Desert Shield/ Desert Storm and Operation
Iragi Freedom this systemserved the Marines well in an
envi ronnment unrestricted with port of entries and nunmerous air
bases. The ML98, 155mm Howitzer was an adequate source of fire
support where terrain and weather facilitated its limted
capabilities. While it’s overall weight is 16,000 pounds, it
was worth its weight in gold to the infantrynen needing fire
support. Artillerymen owe a great debt of gratitude to the
aviators for establishing a safe area for artillerynmen to enpl oy
this systemw thout the threat of an air attack in the open
desert. The ML98 capabilities were, and still are, |less then
t hose of our eneny forces in both of the above stated conflicts,
specifically with respect to range.

Marine artillery will transformduring the next decade with
t hree new systens being fielded during fiscal years 2005 and
2006, the Lightweight 155 XMr77, H gh Mobility Artillery Rocket

Launch System (H MARS), and EFSS. These systens will change the

L' 0to Kreisher, “Traditions and Transformations,” Navy League
of the United States, Novenber 2002.



way Marine artillery deploy, operate as batteries, battalions,
and reginents.

EFSS will be fielded in two distinctive phases. First
phase, the Initial Operational Capability (10C), is schedul ed
for fiscal year 2006. This will be a small nunber of systens
fielded to MEU s to provide an internally transportable verti cal
lift capability that currently does not exist. Approxinmate
nunber of systens fielded will be six during this phase. It is
inportant to note that a conplete systemis a weapon (120mm
nortar), prime nover (vehicle to tow the nortar), an amunition
prime nmover (vehicle), and a trailer for extra amunition. Ful
Operational Capability (FOC) is scheduled for fiscal year 2008.
This will enconpass any changes or nodifications to the 1COC
systens, or could be a conpletely new system based off the
requi renents defined.

The threshold requirenents defined for | OC were based off
of three Key Performance Paranmeters (KPP s) of transportability,
range, and accuracy. Transportability, as it relates to the V22
Gsprey, was a difficult requirenment to nmeet. The V22 Gsprey
cabin space is 60 inches wide, 60 inches high, and 200 i nches
long. A nortar and vehicle had to fit in that space. The
threshold range is 7,000 neters. Most candi date sol uti ons made
that range with no problem Probable error in range, and

defl ection was al so nmet by nost candi date solutions. The



consistent problemwith all of the candidate solutions was the
size and weight to fit a conplete systemw thin the cargo box
internal to the V22 Osprey. The objective requirenents defined
will be ranges of up to 14,000 neters, better accuracy and stil
fit the V22 Internal cargo box. Full Operational Capability
(FOC) will nore than likely address these objective
capabilities, based off of the 10OC system

During sel ection of EFSS, nany systenms for consideration
were exam ned. How tzers that were considered were the 105mm
and 155mm Al new 105mm Howi t zers and ol der 105mm Howi t zer
that were considered could not fit the V22 internal Cargo box.

Lethality analysis was conpleted by the Ofice of Naval
Research (ONR) at Naval Wapon Station Center Dahl gren Division
(NWSCDD). It was found that the 105mm artillery round was one of
the | east effective projectile with respect to lethality. The
155mm Howi t zer or the Lightweight XM/77 was pitched as a
candi date sol ution; however, it would have to be externally
nmoved with the V22 osprey. This was not a viable solution due
toits external lift requirenents. To maxini ze the V22 GCsprey
capabilities, with respect to range and speed, it nust be
conpletely buttoned up and full tilt rotor. External | oads
greatly reduce speed and range of the aircraft, therefore,

conprom sing the STOM m ssion



Mortars were exam ned, specifically the 81lmm and 120mm
systens. The 8lmm nortar, extended range system |ooked to be a
vi abl e sol ution, however, accuracy is a problemwth a fin
stabilized projectile with the ranges that are trying to be
achieved with EFSS. Another note of friction wwth the 81lmm
extended range systemis who would be the fielding unit,
artillery or infantry? Mortars have proven to be extrenely
lethal, largely due to the angle of fall of the projectile, and
its projectile uniformfragnentation. NSWCDD lethality studies
show that an 81mm nortar has equal to or better lethality then
105mm howi t zer projectiles. Hence, bigger is not always better.

The 120mm cl ass of nortars was an obvi ous candi date
solution for the caliber of EFSS because the U S. Arny already
has a fielded 120mm nortar in there systemand it perfornmed well
in Afghanistan. The ML20 U.S. Arny systemis a base plate fired
snoot hbore Mortar. The Arny systemis a very capable nortar
that fits all of the threshold objectives of the EFSS. It is
inmportant to note that the Arny systemis snoot hbore because the
actual 120mm nortar that the Marine Corps chose for IOCis
rifled. History has shown that rifled tubes are nore accurate
t hen snoot hbore tubes. While that's true with direct fire, with
flat trajectories, it’s not true with high angle trajectories.
During ascension of a nortar projectile, the tube rifling and

velocity takes the projectile to apex at which tinme the



projectile slows dowmn. Wth the snmoothbore, U 'S. Arnmy ML20
nortar the fin stabilization on both the ascension and

di ssension is the primary issue with accuracy. The 120RT nortar
selected for as the material solution for EFSS is not fin
stabilized, therefore; after the projectile reaches apex and

sl ows down, weather has a | esser effect on the projectile making
it nore accurate. This is reflected in the firing tables for
standard conditions where the probable error in range in
deflection of the rifled nortar were better then the snoot hbore
nortar that the U S. Arny has fiel ded.

During lethality testing at NSWCDD, the 120mm nortars were
overall the nost lethal projectile pound per pound with respect
to weapons considered. In sonme instances, the lethality of the
120mm nortar round was equal to or greater than a 155mm how t zer
round. This is a critical piece of information in that a
conplete 120mm nortar projectile is approxi mately 40 pounds and
a conpl ete 155mm howi tzer projectile is approximtely 120
pounds. In some target sets you get a 2:1 ratio with the 120mm
coming out on top. This is significant, not only in lethality,
but the cube and wei ght when considering |ogical requirenents of
a vertical lift.

A Study conducted at the Marine Corps Warfighting Lab on
life cycle cost of the two 120mm nortar systens was essentially

a wash. One appealing piece of informati on was the average



nunber of rounds that an organization could put through the
tubes before it was dead-lined. The U S. Arny snoot hbore ML20
tube life averaged between 15,000 and 20, 000 rounds while the
RT120 tube |ife average 100,000 rounds. Over the life of the
nortars, the RT120 will be nore cost effective.

One of the last systens considered was NetFires. This
system was a pod of 150nm rockets that fit on the back of a Hi gh
Mobility, Medium Wheel ed, Vehicle (HWW). Wile this system
was appeal ing, the cost associated with this system was nuch
greater than any other system anal yzed. Life cycle cost and
initial fielding cost, quickly put this out of the range of the
Mari ne Cor ps.

When considering between a nortar and a howi tzer, there are
many factors that cone to mnd. Accuracy |leans toward a
howitzer. This is due to all the checks and bal ances to produce
accurate predicted fires. Also, velocity and trajectory of a
round doesn’t stop at apex |eaving weather to have a greater
ef fect on accuracy.

Range al ways | eans toward a howitzer because of the anount
of propellant and chanber pressure that the how tzer tube can
handl e vs. a nortar tube.

Lethality leans toward a nortar. This is due to the angle
of fall of the projectile and uniform fragnmentation of their

projectiles in a uniformed circul ar sheaf.

10



Safety | eans toward a Howitzer. Mortars are still not
cleared for overhead fire in training and will continue to be a
problemin the future. One nyth is that its safety record is
directly related to the fuzes and their safeties. The actua
answer is that ol der caranel col ored propellants bags were not
reliable and becanme unstable with the | east anount of inclenent
weather. Since nortars went to a silicone wapped “C’ shaped
charge, Mrtars have becone extrenely reliable. The new nmulti-
option fuze, has three safeties and does not armuntil shortly
after apex.

The RT120, 120mm nortar will be the initial choice of the
Marine Corps for its EFSS. This systemis a 120nmrifled, base
plate nortar. It has ranges of up to 14,000 neters with Rocket
assisted projectile (RAP). It will cone with the standard
package of amrunition to include H gh Expl osive (HE), Smoke
(SMK), Wite Phosphorus (WP), Illumnation (ILL), Rocket
Assisted Projectile (RAP), and Dual Purpose | nproved
Conventional Munitions (DPICM. This systemw |l be pulled by a
jeep-like vehicle much like the old ML51 military jeep. Thi s
vehicle is not robust in nature, but will do the job of pulling
the nortar. This systemis capable of fitting internal to the
V22 CGsprey and is a good initial capability provided to the
Marine artillery community to support the infantry. Enpl oying

this system wll keep the artillery and organic fire support in

11



the fight in all clime and places. There will be no nore
how t zers stuck on ship in a | and-1ocked war. The EFSS wi |l be
truly expeditionary and will bring back a helicopter-borne asset
that we lost with the MLO1 105m Howi t zer.

Wil e Expeditionary Fire Support Systemw ||l be newto the
Marine Corps, a nortar is not a new concept to Marine
artillerymen. As a wel conmed addition to the artillery community,
EFSS will bring back an expeditionary asset needed recently in

Af ghani stan and w Il be needed in future operation.

12



Bl BLI OGRAPHY

Jason Burket, “The USMC Expeditionary Fire Support System’
General Dynam cs Ordi nance and Tactical Systens, April 27,
2005.

CGeneral WL. Nyland, Assistant Commandant of the Marine Corps,
Mari ne Requirenment Oversight Council Decision Menorandum
(MROC) Decenber 9, 2003.

General Janes L. Jones, Commandant of the Marine Corps, Fixing
the Marine Artillery,” Field Artillery, Septenber-Cctober
2000.

Maj or General Robert R Blackman, Jr. USMC, “Fixing Fire Support
in the GCE” Field Artillery, March-April 2001

MCCDC, Capability Devel opment Document for the Expeditionary
Fire Support System 02 Novenber 2004, 10.

Oto Kreisher, “Traditions and Transformations,” Navy League of
the United States, Novenmber 2002.

13



