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The views and conclusions expressed in this
Xy document are those of the author. They are ‘
\j not intended and should not be thought to
N

represent official ideas, attitudes, or
policies of any agency of the United States
Government. The author has not had special
access to official information or ideas and
has employed only open-source material
available to any writer on this subject,

This document is the property of the United

e States Government, It is available for
’ distribution to the general public. A loan
N copy of the document may be obtained from the
bﬁ Air University 1Interlibrary Loan Service
o (AUL/LDEX, Maxwell AFB, Alabama, 36112-5564)
S{ or the Defense Technical Information Center.
. Request must include the author's name and

complete title of the study.
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~ Reproduction rights do not extend to
any copyrighted material that may be contained
in the research report.
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- All reproduced copies must contain the
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. following credit line: "Reprinted by
permission of the Air Command and Staff
College."

~ All reproduced copies must contain the
name(s) of the report's author(s).

-7 1f format modification is necessary to
better serve the user's needs, adjustments may
be made to this report--this authorization
does not extend to copyrighted information or

material. The following statement must
accompany the modified document: "aAdapted
from Air Command and Staff College Research
Report (number) entitled (title)
___TCIITTRYTTT o tauthor).t

- This notice must be included with any
reproduced or adapted portions of this
document.
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e PREFACE

Lieutenant General Leo Margquez, recently-retired Deputy
Chief of Staff for Logistics and Engineering at HQ USAF, coined
the term "stovepiped" to refer to constrained career fields or
organizations that have a narrow focus. The author of this
report adopted the term "sewerpiped" to similarly denote an
organization that grows in size to handle an increasing "flow"
of workload. At some point, organizations (like sewerpipes) can
better control the net "flow" by branching out rather than
simply enlarging for gross output.

The author first formulated the idea for this research paper
while serving as an executive officer in the office of the
Director of Engineering and Services, HQ USAF, in the Pentagon.
Opportunities to travel with the Director, Deputy, and Associate
to observe Engineering and Services units throughout the Air
Force highlighted the extreme variations in the size of civil
engineering (CE) squadrons. The 1000- to 1700-person CE
squadrons at the top of the scale stimulated thoughts on growth
in unit size to match workload and resulted in this research.

The purpose of this study is to examine the potential for
dividing these large CE organizations into multiple sqguadrons

and provide recommendations for further Air Staff analysis and
implementation.

Any connotation between the term "sewerpiped" and 1000-
person CE squadrons is intentional but in no way derogatory of

> the immense challenge CE commanders and personnel face at large
(% bases.
~
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students’ problem solving products to DoD
sponsors and other interested agencies to
enhance insight into contemporary, defense
related issues. While the College has accepted this
product as meeting academic requirements for
graduation, the views and opinions expressed or
implied are solely those of the author and should
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- AUTHOR(S) MAJOR PATRICK A. BURNS, USAF
7t T'TLE "SPLITTING THE SEWERPIPES"--A LOOK AT SPLITTING LARGE
4j; - CIVIL ENGINEERING UNITS INTO MULTIPLE SQUADRONS
L
;i{ I. Purpose: To examine the potential for dividing large 600-
o to 1700-person civil engineering (CE) organizations into
multiple 300- to 400-person squadrons.

'Ei IT. Background: CE organizations vary in manpower size

N according to measurable workload factors related to base

s mission/size. As a result, CE squadrons range in size from 200
e to over 1700 personnel. There are obvious reasons to be

°® concerned with the size of large CE squadrons. Management

S experts point out the importance of size in organizational span-
O of-control and performance. The application of leadership

’?j through the appropriate span-of-control is also a recognized

53 organizational fundamental in AFR 26-2 and a critical wartime

ol employment element. Closer-to-home for CE leadership, the large
:r’ CE squadrons are well above typical Air Force sguadron size and
.. usual squadron commander rank, impacting peacetime and wartime
< efficiency and affecting career decisions of an already depleted
. 0-5/0-6 CE officer corps. Nineteen bases remain with large,

K single CE squadrons in the 600- to 1700-person range, primarily
l{' because of the predominance of traditional CE peacetime
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ﬁk organizational guidelines. The author selected three of these

\’ bases which present sample opportunities for reorganization into

' multiple squadrons: Wright-Patterson AFB, OH; Vandenberg AFB,

:f' CA; and Clark AB, PI. Wright-Patterson AFB, with its three

!&0 distinctly-separated base areas, offers a geographic case for

u:) multiple CE squadrons. Vandenberg AFB's two CE division setup
N appears adaptable to a split along functional lines. Clark AB's
.\:\ multiple tactical aircraft squadrons offer a possible peacetime
-}Q split in line with CE wartime taskings to support deploying
\? flying squadrons.
oy
‘ ) III. Discussion: There is clear precedent for using multiple
o squadrons at large bases. The aircraft maintenance community
‘u? has long-used multiple squadrons, further enhancing them with
::d integral wartime capability. Security police has similarly used

v multiple squadrons at large-mission bases. And, within the CE
':} community itself, three large CE organizations, Ramstein AB,

i Kadena AB, and Nellis AFB, are already divided into multiple CE
,." squadrons. Commanders of large CE units, parent MAJCOM CE

DA managers, and Air Staff CE policy makers provided pros and cons
Kn of having multiple CE squadrons. On the plus side, multiple-

" squadrons present a job-enriched 0-6 position free of squadron
A; commander people problems with time for planning and guidance.
2 They put CE squadron commander positions at the appropriate 0-5
( level, like the majority of the Air Force, and with appropriate
o size squadron (and thus span-of-control) for visibility of
U people and issues. On the minus side, multiple CE squadrons
gd potentially create "we/they" attitudes and competition for
ﬂ& resources. Finally, there are resource concerns for shop

facilities, equipment, and overhead the Air Force may not be
able to afford.

"l
Q} IV. Conclusions: The research concludes that sufficient
 ;& rationale, precedent, and opportunities exist to divide large CE
’x? units into multiple squadrons. It also identifies foundations
o, for assessing a CE multiple-squadron initiative. Recently-
® published Air Force Engineering and Services "decentralization"
T and "warfighting" principles of excellence provide a basis for
Rk considering squadron size in CE organizational policy. And, the
e wartime CE Prime BEEF squadron provides the essential core for
e peacetime organizational methodology. The resultant benefits
;x- may not be as spectacular as General Creech's successes in TAC
.' in the 1970s, but the potential may be worth the risk.
™
;:x: V. Recommendations: The author believes this research surfaces
~g}' sufficient observations to warrant formal study at the Air Staff
*:3 and MAJCOM levels.
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Chapter One

INTRODUCTION

The interaction of elements that combine to form military
effectiveness is, by its very nature, a complex process. Two
authors on the subject, Beaumont and Snyder, believe military
effectiveness is based on the integration of four variables--
"people, machines, organizational structure, and operational
doctrine" (2:36). This research focuses on one aspect of
organizational structure--size--specifically as it relates to
civil engineering (CE) squadrons.

CE squadrons in the 600- to 1700-person range, among the
largest squadrons in the Air Force, stimulated the title of this
report--"Splitting the Sewerpipes." Lieutenant General Leo
Marquez, recently-retired Deputy Chief of Staff for Logistics
and Engineering at HQ USAF, coined the term "stovepiped" to
refer to constrained career fields or organizations that have a
narrow focus. The author of this report affectionately adopted
the term "sewerpiped”" to similarly denote organizations that
have grown large in size to handle the increasing "flow" of
workload.

The purpose of this study, therefore, is to examine the
potential for dividing these large "sewerpiped" CE organizations
into multiple squadrons. The report identifies potential
opportunities, discusses sample precedent, analyzes resultant
pros and cons, and provides recommendations for further Air
Statf analysis and implementation. :

To set the stage for subsequent chapters, a basic
understanding of the CE mission and organization, the concerns
for CE squadron size, and the methodology for addressing the
issue is important.

BACKGROUND
bt The peacetime mission of Air Force civil engineering is to
:7: "acquire, construct, maintain, and operate Air Force real
ol property facilities" and provide related CE services (12:2).
o Because of inherent differences in Air Force base missions, CE
‘3; units vary in manpower size according to measurable workload
®
T
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factors related to base size. As a result, some large bases
such as Wright-Patterson AFB, Ohio, and Kadena AB, Japan, have
CE squadrons which exceed 1000 personnel, while at other bases
the squadrons barely reach 200 (23:1-146).

A common thread throughout all CE units, with a few
exceptions, is a standard organizational structure based on
policy guidelines in AFR 26-2, Organization Policy and Guidance,
and AFR 85-10, Operation and Maintenance of Real Propert
Several CE organizational studies, particularly the Air Force
Engineering and Services Center Project Innovative Management
Achieves Greater Effectiveness (IMAGE) effort, have explored
flexible CE organizational structures to improve peacetime
productivity (31:--; 32:--). However, none have approached the
fundamental issue of squadron size that is the basis for this
paper.

WHY SIZE?

Why be concerned with the size of CE squadrons? Experts in
organization and management theory recognize the impact of the
variable of size on an organization's span-of-control and
resultant performance. Koontz and O'Donnell point out how span-
of-control affects a manager's and leader's effectiveness for
delegation, planning, communication, training, and personal
contact (1:Ch 12). Obviously, a squadron commander in a 1000-
person squadron does not have the opportunities for planning,

personal contact, and so on that a commander of a 300-person
unit does.

AFR 26-2 also emphasizes span-of-control as an important
principle of Air Force organization (10:4). AFR 26-2 relates
that "span-of-control depends on mission complexity," affecting
how much time a commander can devote to management--"overall
planning, direction, coordination, and control of the
organization" and leadership--"guiding and motivating
subordinates to perform at top effectiveness" (10:4-5),

For the Air Force CE community specifically, decreasing
manpower and dollar resources, critical wartime employment
requirements, and increasingly severe CE 0-5/0-6 shortages all
dictate concern for the size of CE organizations.

With hard-hitting reductions dwindling the Air Force budget
for the near future, Air Staff managers believe they have to
place even more emphasis on "increasing the productivity of the
current workforce" (3:3). The Air Force CE Project IMAGE
initiative addressed this challenge superbly at the CE shop and
branch levels, striving to improve peacetime efficiency "through
increased flexibility, responsiveness, pride of ownership,

"..r-.—‘.--._..-._.-~1
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system responsibility, and maintainability" (32:1). However, it
did not address the issue of a large CE unit as a consolidated
squadron. While commanding TAC, General Creech recognized "The
problem with consolidation is that. . . it has indirect and
negative effects on people--morale, motivation, enthusiasm,
creativity" (5:50). The sheer size of larger CE squadrons
restricts tapping that morale and motivation potential for
improving productivity.

o

[ S S T

1]

RPN

Organization is even more important in wartime, providing
the "framework for effective force employment during the heat of
combat" (7:11). Recent CE experience in the major airbase
survivability SALTY DEMO exercise showed effective leadership
and management of rapid runway personnel and equipment was CE's
"major apparent shortfall," despite intensive rapid runway
repair task training (14:x). This warfighting capability
"evolves with training, and is sustained by leadership, which
reinforces unit cohesion" (9:3-6). Thus, leadership must be

oo 2.2 2 A

’ ,‘i-_:'H

»

**: active throughout a squadron on a daily basis to enhance unit

:? cohesion. The massive size of large CE squadrons is not

4 conducive to building the day-to-day links needed for wartime

e unit capability.

- And finally, several Air Force officials who manage CE

< lieutenant colonel and colonel assignments see the massive size
L. of large CE squadrons as also affecting career decisions of CE
;:' 0-5s and 0-6s--a serious concern with the current 55 percent 0-5
( manning and 81 percent 0-6 manning (18:Atch 1; 21:3; 34:--).

& With the significant number of large CE squadrons, almost one-
¢ half of CE 0-6s (58) serve as CE squadron commanders (21:1-3).
;{ "The result is we ask CE 0-6 selectees to do the same [squadron
' commander] duties as an 0-6 that they accomplished as an 0-5,

S d i it three to five times as large--a career choice we
. and in a uni i e

don't force on other career fields" (21:3).

~ METHODOLQGY

5 Analyzing the potential for splitting large CE units and the
- anticipated pros and cons is a more difficult challenge than

L 4 readily apparent. Some generalizations can be made on obvious

opportunities based on factors such as installation size and
geographic layout. Multiple CE sgquadrons already operating at
- three bases provide important precedent. Related parallels in

‘{ similar aircraft maintenance organizational inititives are also
e, of benefit. But most important, the perspectives of the large
] CE units themselves, their parent MAJCOMs, and Air Force civil
. engineering leadership determine the ultimate viability of any
5 aspect of this study.
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This report therefore analyzes the issue as follows:

Chapter Two establishes the baseline for the organization
of CE units and identifies units in 600-person range and
above (i.e., large CE units for purposes of this study}.

Chapter Three looks at the precedent of three CE units
that are already split into multiple squadrons and other
parallels with aircraft maintenance and security police
multiple-squadron units.

Chapter Four discusses the pros and cons of splitting
large CE units and offers common threads. Finally,

Chapter Five synthesizes the results into concluding
remarks and recommendations.
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Chapter Two

BASELINE

The next steps in this research are to compare the size,
composition, and organization of CE units (the size of the
"sewerpipes") and then identify CE organizations (types of
"piping") and workloads ("flow rates") that present sample
opportunities for multiple-squadron operations.

The three variables of size, composition, and organization
offer a baseline for general comparison of CE units.

L.
'aJl.l.'l‘

7
Wi ot

4

° SIZE

-

d: The size of CE units is directly tied to workload factors
f:f associated with base size (i.e., the larger the base the bigger
?{ the "sewerpipe"). The Air Force manpower database shows that CE
-

‘-

squadrons vary significantly in size from approximately 100
personnel to in excess of 1700 personnel (23:1-146; 26:1-14).

In fact, CE squadrons in the 600- to 1700-person range are among
the largest squadrons in the Air Force (19:1). Since average
combat support and maintenance squadrons are in the 300- to 400-

person range, this study looks at CE units over 600 personnel in

size (i.e., units divisible into 300- to 400-person squadrons)

which are listed in Table 1 on the next page.

v

o Comparison of the baseline large CE units in Table 1 reveals
— several similarities and differences. The units vary

gg significantly in military/civilian balance, primarily as a

-3~ result of mission. The scale stretches from one-third military/
ﬁf two-thirds civilian at AFLC logistics centers, to two-thirds

- military/one-third civilian at TAC fighter bases. The listing
b& of large CE units also represents a variety of missions in all

. the major commands, from SAC dual-wing (bomb/missile) to PACAF

® multi-squadron fighter and MAC airlift. The largest two CE
- units (Ramstein AB, Germany, and Kadena AB, Japan) are already
}{ split in multiple squadrons, as is Nellis AFB, Nevada. Chapter
e Three will discuss these three split CE units in more detail.
i
"Il
o
A 5
b o
p"::\
b;‘ ,\
p fe
T
®
SRS
B
SO
3 -.'.-.'_-._;. DI T T RO T e B S PNy T u"_\_'..aw >t
e T e SN A




Unit Base Officers Airmen Civilians Total
377 CEG Ramstein 18 585 1114 1717
18 CEG Kadena 12 414 1014 1440
2750 CES Wright-Pat 16 363 854 1233
3 CES Clark 13 475 553 1041
4392 CES Vandenberg 19 490 423 932
2849 CES Hill 15 374 538 927 }
3202 CES Eglin 11 542 371 924 |
2854 CES Tinker 17 362 516 895
2853 CES Robins 16 336 458 810
7; 2852 CES McClellan 12 280 4717 769
‘43 544 CEG Nellis 27 475 205 707
3 50 CES Hahn 14 347 361 700
1776 CES Andrews 15 343 334 692
55 CES Of futt 11 378 296 687
475 CES  Yokota 10 210 451 671
- 21 CES Elmendorf 23 407 233 663
% 6510 CES Edwards 13 346 297 656
:% 1606 CES Kirtland 13 239 467 620 1
,':ﬁ 7625 CES USAF Acdmy 9 190 420 619 1
;;
o
‘::‘ TABLE 1. LARGE CE ORGANIZATIONS (Over 600 personnel)
‘25 Source: (23:1-146)
‘n
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ORGANIZATION

CE organizational policies have traditionally focused on
strictly one CE squadron per base, regardless of size. As
mentioned in the introduction, CE units are primarily built
along standard organizational guidelines contained in AFR 26-2
and AFR 85-10. AFR 26-2 encourages standard organizations to
promote stability, facilitate management improvements, foster
performance standards, lessen transfer orientation time, and
improve communications (10:5). Resultant AFR 85-1C policy has
always focused on single CE squadrons, with only slight
variations, depending on locally-available services. Air Force
Engineering and Services Center Project IMAGE initiatives in the
past two years have stimulated changes to base-level CE
organizational structure. As a result, recently-revised CE
organizational policy guidelines now allow "optional
confiquration of shops to meet varying base needs" (32:10).
Thus, these changes have contributed to organizational
efficiency at the branch and shop level, without consideration
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~§ for the effects of overall squadron size.

';' CE wartime organizational methodology is also an important
. consideration. AFR 93-3,

- i , provides the policy to
ey "organize CE forces for worldwide combat support" (13:6). The
}ﬁ Prime BEEF program forms CE mobility assets from the peacetime
V% manpower structure in standard increments to meet wartime
(' taskings. This wartime CE organizational methodology has also
" been recently revised by the Air Force Engineering and Services
L Center to focus more on unit integrity and cohesion. The new
i~ AFR 92-3, published 20 November 1987, contains two important

B~ policy changes. First, the basic CE mobile force is now a 200-
&5 person Prime BEEF combat support squadron, replacing previous 3-
b o to 70-person teams. And second, these Prime BEEF squadrons are

now tied to specific flying units instead of deployment

: locations (13:6-17). Many large, 600-person-plus peacetime CE
~ squadrons analyzed in this study now split into multiple 200-
.: person Prime BEEF squadrons in wartime. Chapters four and five
‘Y discuss this important peacetime/wartime transition as well as
o the importance of unit integrity and cohesion.

!‘

'

b OPPORTUNITIES

l} Since three bases from varied commands and missions already
ﬂ have multiple squadrons, the author selected three bases with

® comparable large CE units which present sample opportunities for
- reorganization into multiple CE squadrons. The bases are Wright-
‘} Patterson AFB, Ohio (AFLC); Vandenberg AFB, California (SAC);

N and Clark AB, Phillipines (PACAF). An overview of base/mission
) workload factors, along with the variables of CE unit size,
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composition, and organization, for each of these bases is as
follows:

Wright-Patterson Air Force Base, Ohio, is a very diverse

R“: AFLC base with three separate major base areas which contain 17
ﬁﬁu million square feet of facilities and cover 8,145 acres (6:171;
Eyﬁ 36:--). Major operations include Headquarters Air Force

wia Logistics Command, Headquarters Aeronautical Systems Division,

Air Force Institute of Technology, four major logistics centers,
AFRES 906th Tactical Fighter Group, and 78 other government
agencies (6:171; 15:15). The base is operated by one of the
largest workforces of any Air Force base, comprised of 9,500
military, 17,500 civilian, and 6,000 contract service personnel
(6:171). Wright-Patterson AFB, therefore, has the third-largest
CE unit in the Air Force--over 1200 personnel (16 officers/363
airmen/854 civilians) (23:75-76). The CE unit operates as a
single CE squadron--the largest in the Air Force--and has an 0-6
squadron commander (29:4).

Vandenberg Air Force Base, California, (SAC) is comprised of
almost 9.4 million square feet of facilities and has one of the
larger areas--98,400 acres (6:170; 36:~--). Major operations
include 1lst Strategic Aerospace Division (SAC), Space and
Missile Test Organization (AFSC), several AFSC Space Test
Groups, and numerous USAF/DoD/NASA space-related activities
(6:170; 15:14). The base workforce is comprised of 3,982
military, 1,197 civilians, and 8,658 contractor personnel
(6:170). Vandenberg AFB is SAC's largest CE unit with 932
personnel (19 officers/490 airmen/423 civilians) (23:110).
Again, the unit is a single CE squadron with an 0-6 squadron
commander. The CE squadron has operated for many years with two
0-5 division chiefs (an operations division and a professional
services division) in a non-traditional CE workload split
(20:3). However, Vandenberg AFB's current CE squadron commander
has proposed a reorganization to the traditional AFR 85-10
format to eliminate this layer of supervision above the
operating branches (20:4).

Clark Air Base, Phillipines, (PACAF) is one of the Air
Force's larger overseas bases in terms of area, covering 11,309
acres, and has 9.7 million square feet of facilities (36:--).
Major operations include Headquarters 13th Air Force, 3rd
Tactical Fighter Wing, 374th Tactical Airlift Wing, and many
other functions such as the Pacific Jungle Survival School. The
base military population is 8,949 and the civilian workforce is
2,147 (15:19). CE at Clark AB is the fourth largest in the Air
Force--1041 personnel (13 officers/475 airmen/553 civilians)
{23:85). CE is also a single squadron commanded by an 0-6 and
has an AFR 85-10 traditional CE organizational structure (24:1).
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SUMMARY

There is no compelling reason why the bases in Table 1
remain with large, single CE squadrons other than the
predominance of traditional CE peacetime organizational
guidelines. Just as three other CE units of similar size are
split into multiple squadrons, the opportunities to have done so
with Wright-Patterson AFB, Vandenberg AFB, and Clark AB exist.
Wright-Patterson AFB, with its three distinctly-separated base
areas, appears to offer an ideal geographic case for multiple CE
squadrons. Vandenberg AFB's two CE division setup also appears
readily adaptable to a split along functional lines. Clark AB's
multiple tactical aircraft squadrons offer a possible peacetime
split in line with CE wartime taskings to support each deploying
fighter or retained airlift squadron.

The next chapter looks at the precedent for multiple-
squadron units.
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s Chapter Three

PRECEDENT

The next element of this research is a search for any
precedent based on similar large-organization initiatives
(i.e., cases where a massive organizational "sewerpipe" was
converted to a multiple-squadron unit).

The three CE organizations already operating as multiple
squadrons and similar multi-squadron operations in both aircraft
maintenance and security police functional areas offer important
precedents.

o..l". [P A ]

CE PRECEDENT

Ramstein Air Base, Germany, has one of the largest military
strengths of any overseas military base--8,254 military and
3,125 civilian personnel (15:21). This USAFE Headquarters base
covers 3,165 acres and is comprised of 8.2 million square feet
of facilities (15:21; 36:--). Major operations include
Headquarters United States Air Forces in Europe, Headquarters
Allied Air Forces Central Europe, three air divisions, four
tactical fighter squadrons, two airlift squadrons, and extensive
associated support units (15:21)., Ramstein AB also has the
largest CE organization in the Air Force--approximately 1700 CE
personnel (18 officers/585 airmen/1717 civilians) (23:22-23).
Because of this enormous workload and personnel size, CE at
Ramstein AB is comprised of a CE group containing two separate
CE squadrons. The CE squadrons are split along clear geographic
lines to support two areas of responsibility--the Ramstein main
base and the Einsiedlerhof housing area. The 0-6 CE group
commander focuses on long-range planning/programming, provides a
"buffer" interface with the wing commander and major customer
commanders, and gquides/integrates the operation of the two CE
squadrons. The two 0-5 CE squadron commanders provide the
leadership to apply their personnel and resources to getting the
actual work accomplished in their geographic areas (35:--). The
size and composition of the CE squadrons at Ramstein AB are
shown in Table 2.
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|
Unit Base Officers Airmen Civilians Total Sqdins
377 CEG Ramstein 18 585 1114 1717 2

337 CEG (12) (15) (204) (231)

377 CES (3) (341) (353) (705) (1)

564 CES (3) (232) (549) (781) (1)

TABLE 2. RAMSTEIN AB CE

Kadena Alr Base, Okinawa, Japan, (PACAF) has a large base
population, comprised of 9,331 military and 2,596 civilian
personrnel. It covers 4,990 acres and has over 11.4 million
square feet in facilities (15:17; 36:--). Major operations
include Headquarters 313th Air Division, 18th Tactical Fighter
Wing, as well as airlift, rescue, and strategic flying missions
(15:12). Kadena AB has the second largest CE unit in the Air
Force--1440 personnel (12 officers/414 airmen/1014 civilians)
(23:89). Because of large workload and unit size, CE at Kadena
AB is also split into a CE group and two CE squadrons. However,
the Kadena AB CE squadrons are split along traditional CE
organizational lines. The CE operations squadron performs the
day-to-day work, and the CE support squadron conducts the
remaining engineering, fire protection, and family housing
management. Again, the 0-6 CE group commander serves as the
integrator of the two sqguadrons, and the 0-5 squadron commanders
concentrate on the people and resources and the actual mission
support work (33:--). The size and composition of the CE
squadrons at Kadena AB are shown in Table 2.

Unit Base Qfficers Alrmen Clvilians Total Sqdrns
18 CEG Kadena 12 414 1014 1440 2
18 CEG (3) (11) (32) (46)
_ 18 CEO SQ (2)  (313) (749)  (1064) (1)
2 18 CES SQ (7) (90) (233)  (330) (1)

TABLE 3. KADENA AB CE
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Nellls Alr Force Base, Nevada, !s TAC's largest bhaze,
covering over 11,200 acres with over 3 million acres In training
ranges (15:11). It 1ls comprised of 10,718 military and 1,032
civilian personnel, and contains 5.5 million square feet of
facilities (15:11; 36:--). Major operations include
Headquarters USAF Tactical Fighter Weapons Center, 477th
Tactical Fighter Wing, and tactical fighter training ranges
(15:11). Nellis AFB has the eleventh largest Air Force CE
organization, totaling 707 personnel (27 officers/475 alrmen/205
clvillans) (23:141-142). Nellis AFB CE Is a three squadron
operation, comprised of an O-6 Operation Support Wing Deputy
Commander for Civil Engineering and three CE squadrons commanded
by 0-5s. Two of the CE squadrons serve the main Nellls AFB area
and are functionally split into an operations squadron and a
support squadron. The two squadroas have defined peacetime
facllity maintenance responsibllities, but share a wartime Prine
BEEF committment. The third squadron serves an outlying base
area (34:--). Table 4 depicts the Nellis AFB CE units.
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unit Base Qfficers Airmen Civilians Total Sqgdrns
544 OSW CE Nellis 27 475 205 707 3
544 OSW CE (4) (S) (17) (26)
544 CEO SQ (5) (235) (112) (352) (1)
544 CES SQ (11) (83) (76) (170) (1)
4461 CES (7) (134) (0) (141) (1)

TABLE 4. NELLIS AFB CE

Just as these three CE organlzations represent precedent for

N multiple CE squadron operatlions at large bases, other Alr Force
e i i i - i that would
- organizations also have multiple-squadron operations

::; otherwise be massive single-squadron units.
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L OTHER PARALLELS
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Sl Both alrcraft maintenance and security police also face the
-ﬁ{ challenge of effectively integrating people, equipment, and

Y doctrine in extremely large organizations.
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Alrcraft Malntenance

Aircraft maintenance manpower is tied to the number and type
of alrcraft assigned to a base. A typical large fighter wing
with three flying squadrons requires up to 1,800 aircraft
maintenance personnel (3:3). Recognizing the inherent
challenges in efficiently operating a single maintenance unit of
that size, the aircraft maintenance community divided their

operation into four functional squadrons: avionics maintenance,
field maintenance, munitions maintenance, and organizational
maintenance (11:Ch 1). Their objective, stated in AFR 66-1, is

to "organize, train, and equip to support operational missions
in the most effective and productive manner, while ensuring
effective transition from peacetime operations [to wartimel at
any time" (11:5).

In the late 1970s, the aircraft maintenance community
altered this organizational structure for tactical air forces
(TAF) to improve sortie generation capability (27:Atch 3). The
resultant TAF maintenance functions were an aircraft generation
squadron to support aircraft launch/recovery, and equipment
maintenance and component repair squadrons to shop repair
individual aircraft components (27:Atch 3). More recently,
"increased manpower costs coinciding with altered concepts of
[wartime] force employment compel us l[aircraft maintenancel to
change the way we train and manage the maintenance workforce"
(3:3). Specifically, the TAF reorganized large aircraft
generation squadrons around 250-person independent aircraft
maintenance units (AMUs) and created multiple aircraft
generation squadrons at larger wings (17:1-1; 25:10). Air Force
leaders feel current aircraft generation squadrons with core
AMUs produce both peacetime and wartime benefits. They have an
"integrated capability (do not have to reorganize to go to war),
improved span-of-control and unit cohesion (commander knows his
people/supervisors know their capabilities/people know their
jobs and each other), and enhanced survivability (tighter
command and control/decentralized specialists)" (27:Atch 6).

Several general parallels to CE are evident. The
organizational size of both aircraft maintenance and civil
engineering is tied to workloads that correspond to the size of
the base mission. Both are organized along functional lines
with supporting administrative sections. Both have recognized
wartime missions with resultant core wartime mobile elements
(Prime BEEF tor CE and the AMU for aircraft maintenance). 1In
contrast, aircraft maintenance is primarily military and
performs easily identifiable work for finite aircraft
requirements. CE varied military/civilian workforces meet
functional, seasonal, and base-wide work requirements.

13
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At larger Alr Force bases, securlty police also face the

challenge of large unit manning. Security police provides day-
I to-day and emergency protection for Air Force combat elements
and supporting installations and are sized based on those
elements (10:36; 16:8-6). Security police organizatlions at
major Air Force bases are correspondingly large in size. At SAC
dual-wing (missile wing and bomb wing) bases such as Malmstrom
AFB, 1100 security police personnel form a securlty police group
with four distinct squadrons--one security police squadron and
three missile security squadrons (16:8-6). At other large bases
like Vandenberg AFB, 560 security police personnel are also
organized into a security police group with two security police
squadrons (16:3-13). The security police squadrons share common
unlt administration, equlipment, and training functlons (16:8-6).

Again a few basic parallels are Important. Obviously, the
31ze and assets of a base create large workloads and thus
require large securlty police organizations, Jjust as they
requlre large CE unlts. At missile bases, the widely-dispersed
missile sites present workloads markedly dlfferent than the main
bases for both security and facility maintenance. In contrast,
security police units are almost entirely military and have
traditionally organized in squad/flight/squadron configuration
for both peacetime and wartime. However, CE units have a varied
military/civilian mix in a functionally-organized peacetime

unit, with an all-milltary wartime Prime BEEF team/squadron
configuration.

A direct comparision of CE, security police, and/or alrcratt
malntenance units at individual bases is also beneficial.

COMPARISON--OPPORTUNITIES VS PRECEDENT

N Table % compares the size and composition of the CE units
the author selected as opportunities for multiple CE squadrons
versus security police and/or aircraft maintenance units at the
same three bases. The size variation between squadrons 1ls quite
evident. The CE squadron at Clark AB is almost twice as large
as any of the three alrcraft malntenance or security police
units at the same base. At Vandenberg AFB, the CE squadron is
three times the size of the largest of two Vandenberg AFB
security police squadrons. And, at Wright-Patterson, the CE
squadron is six times the size of the base's security police
squadron. Commanders of these three CE squadrons recognize the
impact of that size disparity--their comments form the base-

level perspective of splitting into multiple squadrons discussed
in Chapter Four.
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o Base unit Qfffcers alrmen Clvilians Total &qdrns
87
e CLARK
2_.\‘ Civil Engineering
5:q 3 CES 13 475 553 1041 1
.'..-.:".
“f& Alrcraft Maintenance
e 3 AGS 10 638 3 641 1
N 3 CRS 4 464 8 476 1
3 EMS 8 472 30 510 1
Security Police
3 SPG 2 94 36 132
3 LES 8 480 151 639 1
3 SPS 8 294 95 397 1
VANDENBERG
Civil Engineering
4392 CES 19 490 423 932 1
Security Police
4392 SPG 3 48 5 56
4392 SPS 1 137 0 138 1
4393 SPS 7 361 0 368 1
WRIGHT-PATTERSON
Civil Engineering
2750 CES 15 363 854 1233 1
Security Police
2750 SPS 2 146 81 229 1

TABLE 5 - UNIT COMPARISONS

SUMMARY

Within the limits of this study, the dominant observation ls
that elements of the Air Force recognize the variable of size in
squadron operations. <CE leaders at three large bases split
thelr organizations geographically or functionally for more
manageable squadron size. Aircraft maintenance managers have
historically used functionally-split squadrons and integrated
thelr wartime mobllity element as the core of their aircraft
generatlion squadron. Security police leaders also use multiple
squadrons at larger bases to maintain desired span-of-control.

AN The next chapter revliews the pros and cons of multiple CE

. squadrons,
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Chapter Four

PROS AND CONS

Obviously, the pros and cons of splitting large CE units \
into multiple squadrons will vary depending on the viewpoint of

the proponent/opponent (i.e., the operator of the "sewerpipe"

may not share the salesman's enthusiasm for more "piping and

valves" nor the parent company's desire to install them).

Three distinct perspectives are important to analyze the
pros and cons for this report: commanders of the large CE
units, parent MAJCOM CE managers, and Air Staff CE policy
makers.

BASE PERSPECTIVE

Previous and current commanders of the three existing CE
multiple-squadron units (Ramstein AB, Kadena AP, and Nellis AFB)
and the tihree test opportunities (Clark AB, Wright-Patterson
AFB, and Vandenberg AFB) provided valuable insights:

Pros

Using multiple CE squadrons at large bases provides needed
distribution of a difficult management and leadership workload
(19:3). "There are tremendous multiple demands for a Commander/
Base Engineer's time at a large base--that coupled with the
never-ending commander duties because of the massive sguadron
doesn't leave enough time to (1) get out to the base customers
and squadron people, and (2) pay attention to mid- and long-term
planning" (24:1). Multiple CE squadrons improve span-of-control
for oversized units, allowing squadron commanders to devote
needed time to people and resource problems while the CE group
commander serves as a buffer with senior base leadership. It
also allows more squadron commander opportunities at the
appropriate 0-5 level and under tutelage of a CE O0-6 (19:3).

Cons ;

A base with multiple CE squadrons produces potential 1
competition for resources and a "we-they" attitude rather than ¢
traditional "teamwork" approach (19:3). It could also confuse A
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the rest of the base on what sgquadron does what unleass the =plit
{3 along cleaxr geographlc or functional lines (20:4).

MAJCOM Perspective

Consolidated inputs from three MAJCOM staffs provided the
following opinions:

Bros

A multiple-squadron CE organization improves visibility of
"people in the trenches working day-to-day" and long-range
programs that guide its efforts (19:3). It also provides
"healthy competition for base priorities and resources" and
stimulates responsiveness (19:2). And flnally, it elevates the
0-6 englineer and places the 0-5 squadron commanders closer to
their wartime responslibilitles llke other base units (19:3).

caons

With CE squadrons spllit functlonally (i.e., an operations
squadron and a support squadron), "development/coordination of
priorities [is] more difficult. . . for joint engineering-
operations projects" (19:3). Aand, if wartime mobility tasking
doesn't follow the peacetime split-squadron lines, it "dilutes
team training concepts and thus readiness (work together, deploy
together, and fight together)" (19:3).

AIR STAFF PERSPECTIVE

Finally, the last perspective came from CE policy makers at
the Air Staff in the Pentagon and at the Air Force Engineering
and Services Center. Their experiences as CE sqguadron
commanders and/or in dealing with large CE squadrons provided
the following comments on both sides of the issue:

Pros

Multiple CE squadrons are an "effective structure for [bases
with! very large or geographically spread-out areas of
responsibility. Normal CE commanders would be unable to
dedicate sufficient time [to all responsibilities]" (19:1).

This reduction in span-of-control is "good to [avoid] loss of

visibility of key issues for those at the 'bottom' of the chain"
(28:1). Thus, an organizational setup with a CE group commander
over multiple CE squadrons allows all the CE commanders to apply

»

:}: their officer skills to their essential duties--"the group

L commander on long-range planning and the squadron commanders on

ﬁh: people, resources, and procedures" (19:2).

o |
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ﬂﬁ- Multlple CE aquadrons could alsc beneflt CE peacetlime to
t}; wartime transitlion. The split squadron focus on operations
provides needed "commander emphasis on operatlions shops, where
‘ the majority of the workforce is, and iIs more aligned to wartime
:q configuration where heavy requirement would be on operations"®
,: (19:2). 1In addition, a multiple-squadron CE organization
vl peacetime concept matches gqulte well with the new Prime BEEF
,: squadron concept for large units (34:--).
Cof
Finally, having multiple CE squadrons at larger bases
provides key changes to CE 0-5/0-6 officer utlillization. It
creates job-enriched CE group commander or deputy commander for
CE posltlons, "reducing disdalin many CE 0-63 have for returning
to base level™ (21:4). It also "aligns CE units more closely to
squadron size and squadron commander rank of most base support
and maintenance squadrons" (19:2). 1In additlon, 1t would
N facilitate putting rated 0-6 engineers with experienced CE 0-5
:i squadron commanders, or vice-versa, to help overcome the severe
fb CE 0-5/0-6 officer shortage (19:21).
;?i Cons
J}

A simple functional split to an operatlions and a support
squadron doesn't solve the major problems. "Kadena AB 1s
functionally split, but the 1100-person operations squadron is
still too cumbersome a span-of-control in peacetime and
disconnected from officers in the support squadron who marry-up
with it in wartime" (30:1-2). Also, long-standing initiatives
to minimize the lack of communlication between operations,

engineering, and fire department could again be "exacerbated"
(28:2).

Having multiple CE squadrons potentially creates new
challenges. It could require additional shop facllitles,
vehicles, and equipment to implement in a period of decreased
budget availability--"taking from the 'tooth' (productive shops)
to man the 'tall' (admin overhead)" (28:2). And, split
squadrons can have an adverse ilmplicatlion on wartime readlness
if formed just to satisfy peacetime cffectiveness (22:1).

SUMMARY

Although these pros and cons of having multiple CE squadrons

primarily depend on the viewpoint of the respondent, there are
common threads evident.

On the plus side, multiple-sguadron operations present a
job-enriched 0-6 position free of squadron commander people
problems with time for planning and gqguldance. They put CE
squadron commander positions at the appropriate 0-5 level, like
the majority of Lhe Air Force, and with the appropriate size

18
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squadron (and thus span-of-control) for visibility of people and
issues. And, multiple peacetime squadrons may also benefit CE
transition to wartime Prime BEEF squadrons.

On the minus side, multiple CE squadrons potentially create
"we/they" attitudes and competition for resources. Functionally-
split squadrons can still be too cumbersome in size (unless
further split) and may not marry-up fully with the wartime
organization. Finally, there are resource concerns for shop
facilities, equipment, and administrative overhead the Air Force
may not be able to afford.

The concluding chapter addresses this "coin toss" dilemma
and offers recommendations.
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:uj Now comes the tough gquestion for civil engineers--should
o, they "dig up" large CE organizational "sewerpipes" and replace
o them with multiple squadrons, or will the units function quite
~ well and "flow on" efficiently for many years undisturbed? The
answer lies in a favorite saylng of Brigadler General Ahearn--
- "Every organization has to decide what kind of 'company' it
,: wants to be." The Alr Force civil engineering "company" has
A strived to he evolutlonary and lnnovatlve, The Alr Force
.Q Engineering and Services Center Project IMAGE program initiated
3 ? promising changes within the jinternal functional elements of CE
® sguadrons. It's now time to simllarly examine the larger
S external perspective of CE squadrons as a whole--overall
\i- squadron size is an important part of that perspective.
L~ .
N
‘u; This concluding chapter summarizes the research {indings,
o synthesizes the results, and provides recommendations.
SUMMARY OF FINDINGS
First, there are obvious reasons to be concerned with the
size of CE squadrons. The literature search for this study
revealed that management experts like Sarkesian or Koontz and
= O'Donnell point-out the importance of size in organizatlonal
;Jj span-of-control and performance. The application of leadership
.. through the appropriate span-of-control is also a recognlized
- organizational fundamental in AFR 26-2 and a critical wartime
o employment element. Closer-to-home for CE leadership, the large
-7 CE squadrons are well above typlcal Alr Force sgquadron size and
Q. usual squadron commander rank, impacting the peacetime and
Q; wartime efficiency of large CE squadrons and affecting career
ﬂg decisions of an already depleted 0-5/0-6 CE offlicer corps.
)
?3 Second, there is clear precedent for using multiple
RN squadrons at large bases. Other Alir Force major functional
L areas have recognized similar problems and utilized multiple
v: squadrons. The aircraft maintenance community has long-used
'{n multiple squadrons, further enhancing them with integral wartime
;3: capability. Security police has similarly used multiple
D squadrons at large-mission bases. And, within the CE community
‘LIRS
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N
=
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o
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ho
r}i {teelf, three lurge CE organizations, Ramateln AB, Kadena AB,
&jj and Nellls AFB, are dlvlded into wultliple squadrons.

' And last, CE large-unit commanders, parent MAJCOM CE
;Q. managers, and Air Staff CE policy makers revealed both pros and
o cons of multiple CE squadrons. On the plus side, they aqgree
) that multiple CE squadrons at larger bases enrich the 0-6
bﬁv position, put the squadron commander position at the appropriate
o 0-5 level for visibility of people and lssues, and may
ii‘ facilitate the wartime Prime BEEF mission. On the minus side,
oo all three also are concerned about cooperation between squadrons
QQZ and resource implementation requirements.
| ,,t_',
NI
e SYNTHESIS
E'. Therefore, should large CE squadrons be divided into
q:} mualtiple sguadrons? This research points out that many
Hic opportunities and rationale to "split the sewerpipes" exist.
N Large CE organizations like Wright-Patterson AFB, Vandenberg
AN AFB, and Clark AB appear to offer ideal opportunities. The
hi? single CE squadron at Wright-Patterson AFB has over 500 more

\
|
\
\
|
personnel than the total of the three CE squadrons at Nellis |
AFB. Wright-Patterson AFB also has clear geographically- \

a €

LN |
L)
»

-
P
T4
.1

separated base areas which could form the basis for a multiple-
squadron operation. The single Vandenberg AFB CE sguadron has
almost twice the personnel the combined security police
squadrons at Vandenberg AFB have, and has a long-term two
division framework that could transition to two squadrons. And,
Clark AB's single CE squadron has a lot of similarities with
PACAF-neighbor Kadena AB (which has two CE squadrons) in both
base mission and overall CE organizational size/facility
workload. Similar opportunities to these three bases exist with
most of the large CE units listed in Table 1.

What is the policy implication of evolving to multiple CE
squadrons? Although AFR 26-2 encourages standard organlzational
structures, it also emphasizes appropriate span-of-control for
effective management and leadership. The aircraft maintenance
and security pollice functional areas successfully use that
guidance in their multiple-squadron operations. Within the Air
Force Engineering and Services community, Major General Ellis's
emphasis on "decentralization" and "warfighting"” as principles
of excellence provides a foundation for this proposal. The
principle of decentralization ls consistent with the need to
reduce squadron size and stimulate responsibilty and authority
at lower organizational levels. The principle of warfighting
has led to squadron integrity and cohesivness in 200-person
Priwme BEEF sqguadrons. The speclfic policy implicatlon, then, is
primarily up-front recognition of the factor of sguadron size in
guiding CE peacetime organlizaklonal regulatlons.
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H; what are the rezource lmpllcatlions of evolving to multiple
4: CE squadrons? Although the limits of thls research do not allow

. occur, since implementation would probably be only on a zero-
o balance manpower basis (i.e., without additlional manpower
hf slots). Each base evolving to multiple squadrons would have to
Ea make shop facility and equipment decisions, just as alrcraft
N maintenance went through previously. Administrative and orderly
) room functions should probably be shared to minimize overall
o administrative overhead, just as security police does
}Q currently. These resource implications may be difficult, but
Eh are workable,
o)
R How should large CE sguadrons be divided? Although the
author would lilke to conclude there are clear polnts for
N, dividing large CE units, the question is more complex than the
:¢ linits of thls research. The answer 1s not simply a split
~ functionally, since CE unlts in the 1000- to 1800-person range
r:a would still end up wlth oversized operations squadrons as Kadena
E}j AB does (1100 personnel}). A slmple geographlc split as in
- Ramstein AB's case can stlll leave oversized squadrons and may
< not apply to many bases because of their individual mission and

a complete answer, several possible impacts are evident.
Readjustment of existing manpower authorizations would have to

- .
o S

facility layout. The answer may llie in the fundamentals from
which squadrons are built--the variables of military
effectiveness mentioned in Chapter One. How these variables of
people and machines (resources), doctrine, and organization
interact is important to both peacetime and wartime capability.

v o1 %

a'a
', e
A

The model at Flgure 1, on the next page, deplcts the
author's view of how CE organizational methodology currently
appears. Peacetime facility workload factors determine a
manpower and equipment resource base. Peacetime CE doctrine
then evolves AFR 85-10 organizational policy and AFR B8X-series
operational procedures which apply these resources to form
current capability. Parallel to thils effort, CE AFR 93-3 Prime
BEEF policy applies these same CE resources in contingency-only

doctrine, organization, and operating procedures toward a
wartime capability.

In the author's oplnion, any initlative to reassess the slize
of CE squadrons should be built based on a model similar to the

»
&

o
"ud one at Figqure 2. 1In this version, the peacetime workload

~ factors and wartime threat combine to form the CE resource

- base. The doctrine, organization, and operating procedures are
N integrated from that point. The basis for the model in Figure 2
® is AFM 1-1 basic doctrine: "To function effectively in war,
:& organization, procedure, and channels of communication must be
o~ exercised in peacetime on a daily basis. . . . Commanders must
e organize and exercise forces as they intend to fight" (8:4-3).
£
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PEACETIME  WARTIME PEACETIME  WARTIME
i REQUIREMENT  THREAT AEQUIREMENT  THREAT
lf’ ~

~
RESOURCES RESOURCES
[

/ ~__ |
DOCTRINE DOCTRINE DOCTRINE
‘ | |

f

ORGANIZATION ORGANIZATION ORGANIZATION

| | |

PROCEDURES ~ PROCEDURES PROCEDURES

CAPABILITY  CAPABILITY CAPABILITY - CAPABILITY

FIGURE 1. CURRENT CE FIGURE 2. IDEAL CE
ORGANIZATIONAL PROCESS ORGANIZATIONAL PROCESS

The precedent for following the second ideal model is the
TAF initiative to organize their critical aircraft generation
squadrons around 250-person mobile cores. The newly-formed 200-
person CE Prime BEEF squadrons appear to offer that same
potential organizational core.

If there isn't a perfect case for dividing large CE units
into multiple squadrons and an ideal way to do lt, iIs the change
worth the trauma and effort? Perhaps General Creech's bellefs
and successes in stimulating far-reaching changes throughout TAC
in the 1970s provide the answer:

I learned a long time ago that you have to not let the
perfect be the enemy of the good. The fact is that it is
never too late to change. . . . And it's amazing how once
you take those first steps, suddenly a thousand flowers
bloom, and the organization takes off in ways that nobody
could have predicted (5:51).

The Air Force CE business has been adaptive to change in the
past. The need, opportunity, and precedent exist to "spllt the
sewerpipes” and change even further. The resnltant benefits may
not be as spectacular as General Creech's successes, but the
potential for improvements in CE peacetime/wartime efficiency
and CE 0-5/0-6 retention may be worth some risks.
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RECOMMENDATIONS

The author therefore belleves this research zurfaces
sufficient observations to warrant formal study at the Air Staff _
and MAJCOM levels. Specifically, the author recommends the Ailr
staff:

1. Charter a Project IMAGE II effort to furtner analyze the
issue of CE squadron size. Participants should have sqguadron
commander experience to focus the issue properly.

2. Survey the 0-6 commanders of the largye CE bases to take
advantage of their c¢xperience and perspective of the issue.

3. Expand the data search of other functional area
experience in squadron size/organizatlon for comparison.

\
ﬂt 4. Integrate the "organize for war In peacetime" philosophy
:ﬁ in current Englneering and Services Project Foundatlon doctrine
Wy development.
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