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ABSTRACT

"’ For United States Naval Mobile Construction Battalions
(NMCBs), the greatest challenge for construction operatiouns
is the effective utilization of project resources. NMCBs
must develop plans for efficient use of labor, equipment and
material resources during deployments to overseas
construction sites. Of the three resources, material
resources have the greatest dedgree of variability and
uncertainty, and over which the battalion management
personnel have the 1least control. Sound construction
material resource planning is a must for the construction
management effort. The impoftance of the material resource
plan 1is also emphasized because of the nature and size of
NMCB operations.

A critical investigation is presented of the material
resource plans recommended in Naval Construction Force
directives and instructions. Also presented is ar
investigation into the actual operations and material
resource plans employed by the active construction
battalions during recent deployments. Recommendations for

improvement to the material resource plans used by the NMCBs

are discussed.
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CHAPTER 1 : INTRODUCTION o
LY
Resource management is one of the key elements critical ﬂq:
NG
. . W
to the successful prosecution of modern construction M
AN
AN
projects. Construction management personnel strive to
control the demands for resources that are generated by the o
gt
. e
construction processes, and more importantly, strive to ﬁ&ﬂj
o'
satisfy those demands in accordance with the construction -
N}
. . . o,
schedule. Labor, equipment and materials are the main }?t‘
g
S
resources that must be brought together by management and '¢:,
. 4 (]
. . . ) W'y,
supervisory personnel to fulfill the various requirements of gy
ST
. . . L ny
the construction project. Successful completion of the e
.“.:\}‘-
project comes about from the proper utilization of the Y
o
resoureces. b
Projects of all sizes require coordination of available ;;ﬁ
AN
resources. Much of the management theory in practice in the o
'-\ <\l
3 - - ' { '
construction industry today was developed for projects that %
-
. . . . SAREY
require a large input of labor, equipment and material, and v:%
LS
. . . . DS
occur over. an extended period of time. Huge investments in ATS
. . . . wng
such construction projects demanded the intelligent ;
management of the construction processes. Scheduling and 63'
l
control techniques were developed to minimize the ronflicts gié
Wy
. . sy
in an attempt to make construction an efficient operation, -
. . . . . "l W,
thereby maximizing the construction output. Construction :QS
M
projects of a smaller size are no exception to the concepts ‘ﬁ&
o
3 . . 4 .'\
develored; in fact, small construction projects are
{ 4
particularly demanding on the control and management of .sﬁ
P
resources, ':ﬁ
vt
} ‘,“
=3
-..If g




Small construction projects tend to be rather
inflexible toward shortages or conflicts in the supply of
necessary resources. Generally, the construction develops
along a narrow path of accomplishment with little slack in
the schedule of activities. In spite of the fact that
fewer resources are utilized, resource management takes on A
greater importance in small project management because of
the inflexibility of the schedule for resources.

Construction undertaken by the Naval Mobile
Construction Battalions of the United States Naval
Construction Force in peacetinme, and 1in contingency
situations, are typically small projects, requiring a few
weeks or a few months to complete. The battalions are
called on to complete many small projects as opposed to the
accomplishment of one or two large projects. This tasking
places a burden on the construction management personnel of
the battqlion to minimize the problems created by resnurce
availability and accomplish the work. Resource planning,
therefore, plays a critical role in the construction

management endeavor of the Navy construction battalion.

PROBLEM STATEMENT
Project cﬁntrols and project management techniques born
in the 1950s have grown and evolved in response to ever
larger and more complex endineering and construction
endeavors. The Critical Path Method (CPM) was developed by
the Integrated Engineering Control group of E.I. du Pont de

Nemours to improve the planning and scheduling of their own

7.t
2



engineering design and construction activities. Performance
Evaluation and Review Technique (PERT) was developed for the
J.S. Navy’s Polaris program and continusd the trend in the
evolution of "large” project management. Management
development continued in the 60s and 70s spurred on by such
complex programs as the Apollo program and the Canaveral
prodram. Progress in the late 70s and the 80s has seen
advancements in the application of sophisticated scheduling
and control techniques to meet the demands of complex power
plant and similar industrial construction. The driving
force in the management development has always been the need
to manage the complexities of the larger projects.
Construction scheduling, control and overall management
clearly developed in response to ever growing projects.
However, the techniques and practices developed for the

large projects were applied to construction operations of

all sizes and at all levels. The application of these
construction management techniques is extremely beneficial
to any construction management operation, but it is
important that the limitations of the size .of the
construction be understood as well. Small construction
projects have different characteristics than large. complex
projects and demand slightly different approaches.

Small construction projects as considered herein and
defined by Richard Westney (20) as having one or more of the
following characteristics:

-Cost levels from $5,000 to $50, 000, 000

-Cost levels less than 5% of annual budget for projects
~-Numerous other similar projects take place

- L) -
g ‘ LTS LA W N ¥ A3
L R W W 0 2 T T AN A Y S RANMANNS AR RN
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concurrently

~Labor and equipment rescurces shared with other

projects

-The company doing the project is, itself, small.

Small project management appears straightforward and
relatively simple to administer. These projects typically
do not require the coordination of large labor forces or the
controlling of advanced engineering methods. They are

instead characterized by making due with limited resources

and producing “"finish results”. Many times the projects ar

O

inflexible to schedule constraints, this inflexibility
resulting from the small size of the project and the lack of
alternate paths of construction, i.e. the critical path
being the only path.

Additionally. wany small  projects take place in
operat.ional environments;-: Lh= P e be Faling piace
alongside the normal operations of the facility being worked
on. Demands that the project be completed without stopping
or hindering the normal course of operations force many
small projects into less than favorable conditions. The
projects must be started and proceed in a most timely manner
to prevent the project from creating more problems than its
ultimate utilization solves.

The small construction project demands a solid plan of
action. There is not enough slack or alternate paths of
construction in the project to absorb major activity delays
in the schedule or delays in resources. The project
management personnel must develop the most appropriate

course of action, plan the resource supply and utilization.



o
‘.
o

. i
and then take on project execution with the utmost ﬁﬁ;

expedience. Generally, there is no time for major revisions

<
in the plan once it is set in motion; the plan first ?:;,
implemented must be carried through to the final product. Nﬂﬂ
United States Navy Seabees operating in construction “éﬁ
battalions conduct small project construction operations as ; %
training for its mission of contingency constructicn in ﬁ%
support of Navy .and Marine Corps forces. Naval Mohile ;&Q
Construction Battalions (NMCB) provide the major operational g&ﬁ
component of the Naval Construction  Force. These éﬁi
battalions, mainly composed of Civil Endineer Corps officers 12@
and Occupational Field 13 (O.F. 13) personnel (Builders, ;;~
Steelworkers, Construction Electricians, Utilitiesmen,
Equipment Operators, Construction Mechanics), operate on a j§¢ﬁ
deployment rotational basis performing construction E ;4
operations throughout the world. Nearly all of the ?ﬁg
construction projects undertaken fall into the category of .A;W
small projects as defined above. Typical projects may be E:gg
the erectioh of a pre-engineered building for storage of ,-‘z
ammunition at a naval magazine, paving of naval station ﬂﬁ&
roads, or rehabilitation of enlisted berthing quarters. ; $;
Such projects are typically completed during the course of a :£$?
six month deployment with only a few projects lasting for \7}
more than a year. The U.S. Navy is a dynamic force in iig
readiness; therefore, many of the projects must be Fwi
completed in operational environments. *2
Construction battalions perform construct.ion management §§5

on construction projects tasked to the individual battalions v 3
*w'v: ?5

. < . ; AT 5 0 20 > :
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in a manner similar to the management of a civilian
construction firm. The project is divided into master and
detailed activities, and a Critical Path analysis 1is
performed on the construction logic. Materials and manhour
estimates are denerated for the construction activities.
The CPM network analysis is based upon the Precedence
Diagraming technique. Project controls follow the CPM and
asscciated bar charts. In many respects, the construction
is executed and managed just like any construction project
taken on by a commercial construction company.

Construction battalion operations management benefits
enormously from the wealth of knowledge available for
construction management; much of it taught at civilian
universities and Navy Civil Engineer Corps and Seahee
schools. However, <the fact that so much of the Seabee
construction is small project construction should temper all
management techniques and principles‘applied. The personnel
managing the construction must always consider this fact and
use it to direct management efforts. A CPM technique
developed and refined for use in large engineering projects
will not necessarily solve the problems encountered while
erecting a pre-engineered building on the island of Guam or
in Rota, Spain. The nature of Seabee work is small and
fast. Planning for the supply and utilization of resources
is of great importance. Project scheduling goes a lond way
toward resolving potential confliects in the operation. but.

snlid resource plans for the resources of labor, equipment

o
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and materials must complement the schedules. The
intedration of the project schedule and the resource plans
is critical to the successful completion of the “small

project” construction undertaken by Navy Seabees.

NEED FOR RESEARCH

"An organization that continually seeks to make
improvements is an organization with a cooperative, creative
and highly productive work force."” (5)

The construction management of NMCBs 1is currently
experiencing major efforts 1in updating methods and
procedures. An automatic data processing system has been
developed and 1is 1in the early stages of implementation.
This system is called the Seabee Automated Mobile Management
(SAMM) system. The system takes advantage of Microtrak
software for construction management. In addition, the staff

at the Civil Engdineer Corps Officer School (CECOS) has

developed a recommendation for implementation by the Seabee

battalions that standardizes the construction management
procedures. At present, each battalion develops and manages
the construction tasking as the assigned personnel perceives
the requirements. The standardization of procedures is a
big step in the advancement of Seabee construction.

Neither the SAMM system nor the CECOS recommendation
specifically address material resource planning. Material
inventory control will experience improvement

items, but <the planning for material as it

eonstruction schedule remains an area

- ) T e VT, TR, > TN
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improvement. The nature of Seabee construction demands that .g#

close attention be paid to resources, and construction ;ﬂ‘

material planning is the one resource specifically that 1is 23?

really not planned for nor controlled as well as it could “S'
be.

RESEARCH METHODOLOGY
This study was accomplished by integrating the writer’s
experiences as a junior officer assigned to Naval Mobile

Construction Battalion Three and as the Officer-In-Charge of

Construction Battalion Unit Four Zero Seven with an 4@
investigation of the construction management procedures and &;‘
policies employed by the active force Naval Mcbhile ;gﬁ
Construction Battalions. This experience was reinforced ';.
with a review of Naval instructions and directives providing '}é
the operating guidance under which the battalions operate, tgg

Supporting information was obtained through questionnaires

and interviews with personnel presently involved with SEABEE ;E
N
construction, both in operations and readiness support. "

The research was conducted in four phases with each

o
phase contributing to the next phase. 3;
PHASE ONE: Phase One consisted of a comprehensive t
s

literature search of both civilian construction managdement ;f
literature and Naval Construction Force directives, é&:
instructions, and guidance manuals. gz:
PHASE TWO: Phase Two consisted of reviewing the battalion !.;
econstruction management instructions and procedures for %E
material resource management. This phase included the use ;":.
v

» W ) ) . ARt At Nt R R PR " ~A P P I RSN O o S R U N ..f-,
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of questionnaires and interviews with personnel involved in
implementation of the battalion construction management
program, specifically the battalion Operations Officer.
The functional integration of the battalion’s construction
scheduling procedures and material management was reviewed
during this phase.

PHASE THREE: This phase consisted of analyzing the results
of the first two phases to determine the importance of
material resource planning to the NMCB. Supporting
information for this phase was gathered from deployment
completion reports submitted by the battalions for
deployments previously completed and interviews with Navy
personnel involved presently in SEABEE construction.

PHASE FOUR: Phase Four of this report was the development
of recommendations for the material resource planning

performed by Naval Mobile Construction Battalions.

OBJECTIVES
The primary objective of this study was to investigate
the integration of material resource planning with network
planning (scheduling) during deployment constructinn
operations by the Naval Mobile Construction Battalions of

the United States Navy. In order to accomplish this primary

objective, the following detailed objectives were
contemplated:
1. Demonstrate the need for such material resource

planning and the need for intedrating it to the network

planning (schedules).

Q ATNTY, AR VAN W N O
St '«‘».a' ‘\’.’n' '6‘\‘\\». A OMY .l' .5' ) |.£.|.m~l‘o W ‘!"u'“q‘l“‘.'r b I'..v“ OHEN AN *.'.‘»' AR b R c" N R AN N
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2. Determine the extent of material resource planning
practiced by the NMCBs presently. This evaluation is
to ineclude recommended procedures from the Seabee
commands and Civil Engineer Corps School.

3. Develop suggested procedures for outabliszhing  Lhe

Material Resource Plan and integrating the plan with

the network plan for use by NMCBs.
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CHAPTER 2 : NAVAL CONSTRUCTION FORCE BACKGROUND

NAVAL CONSTRUCTION FORCE MISSION

The Naval Construction Force (NCF) is a generic term
applied to that group of deployable naval organizational
components which have the common characteristics of
possessing the capability to construct, maintain, and/or
operate shore, inshore, and/or deep ocean facilities in
support of the [J S Navy and U S Marine Corps, and when
directed, other adencies of the Uni - ed States
Government. (16) The logistics pipeline plays a critical
role in current operational plans for both Navy and Marine
Corps forces. The mobility required of combat units demands
logistic ordanizations capable of similar mobility. To
create and maintain such mobile pipelines, there exists a
requirement for a rapid, highly mobile endineer support
organization. This organization must be capable of
providind responsive and effective means of establishing and
maintaining the flow of men and material to forward areas.
This endineer force must be capable of establishing
terminal facilities as early as possible in contindency
operations and also must provide the operating capacity
these logistics terminals require. The NCF mission does not
stop with just the terminal facilities. The engineer forces
must be capable nof tactical construction support of combat
forces in a forward area. Fulfilling this mission demands a

high state of readiness in the engineer forces.

The mission of the NCF is to satisfy the critical

Y -

9 R N ~ " ! g {5 x 4
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requirement for a responsive, mobile, modern, versatile
engdineer force capable of diverse tasks ranging from t.imber
bunker construction in a forward combat environment to

construction and/or operation of an advanced industrial

facility in support of Naval Operating Forces and the

logistics pipeline. This mission includes but is not
limited to:

Navy Base Construction
Marine Corps Support
Amphibious Assault Support
Base Maintenance

Disaster Preparedness
Civic Action

In carrying out this mission, the NCF performs
following specific tasks:

1. Provides responsive military construction support
to Naval, Fleet Marine, and other Military Forces.
including operational, lofgistics, underwater, and ship-
to-shore facilities construction, maintenance. and
operation;

2. Provides military and amphibious assault
construction support to Naval, Marine, and other forces
in military operations; subsequent combat service
support ashore and defense against overt or clandestine
enemy attacks directed toward personnel, camps and
facilities under construction.

3. Provides disaster control effort, including
furnishing of assistance to civilian agencies, under
conditions of emergency, disaster or catastrophe caused
by enemy action or natural causes; and

4. Provides forces for civic action employment which
complement the military, social and psychological

programs of naval and other government adency
missions. (18)

NAVAL CONSTRUCTION FORCE _ORGANIZATION
The Naval Construction Force is composed of various

units with specific capabilities and limitations. Each unit

RO
-‘.
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contributes to the accomplishment of the overall mission of
contingency construction and together, the units have the
capability to perform any type of construction anywhere in
the world in any kind of environment. This report will only
address those elements directly involved with the
organization and operation of the Naval Mobile Construction
Battalions (NMCBs).

Naval Construction Force units are commanded by
officers of the Civil Engineer Corps of the United States
Navy and are composed for the most part of enlisted

personnel with Occupational Field 13 ratings (O.F. 13y,

Seabees. The NCF is made up of active units, reserve
units, and units that only exist on paper awaiting
establishment in the event of contindency operations. Some

NCF units are primarily command and control organizations.
while others provide support to the actual construction
units. The actual construction units such as the NMCBs
provide <the true construction capabilities and make up the
bulk of the force. Units that provide command, control or
support to the NMCBs are described briefly in the following

section.

Units of the NCF

1. Commander, Naval Construction Battalions. U.s.
Pacific Fleet (COMCBPAC), J.S. Atlantic Fleet (COMCBLANT).
These commanders and their staffs provide directive policy

guidance to assigned NCF components in such areas as

leadership and discipline; administration; contingency
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planning and readiness; military and technical training;

unit employment, deployment, and scheduling; operational

effectiveness; development of operational doctrine and
tasking tactics; equipment management; and logistics
support.

2. Naval Construction Brigade. (NCB) Consists of two or

more Naval Construction Regiments operating in a specific
geographical area, or in support of a specific military
operation. These units are not normally maintained in the
active force in peacetime.
3. Naval Construction Regiment. (NCR) Exercises
administrative and operational control of two or more Naval
Mobile Construction Battalions operating in a specific
geographical area, or operatind in support of a specific
military operation. NCR develops construction execution
plans; assidns construction projects to NCF units: monitors
progress and assures adherence to quality standards; directs
redistribution of units, equipment and materials; and
reviews plans and operations reports to determine
specialized training and equipment requirements. Theres are
two types of NCRs:

A. OPERATIONAL NCR : Possesses a planning, estimating

and  endineering  capability over and above  that

contained in the battalions.

B. HOMEPORT NCR : Provides continuity of direction

and coordination of non-operational functions such as

training, outfitting, and receiving and separating of
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personnel for deployed units. Most project planning is
initiated or reviewed at the homeport regiment by
OCCFLD 13 planners and estimators and regimental
civilian endineers. Homeport regiments are normally
maintained in active force both in peacetime and during
a contingency operation.

4. Naval Construction Force Support Unit. (NCFSU)
Naval Construction Force Support Unit provides
operational construction logistic suppeort in the
deployment area for an NCR of up to four NMCB’s.
NCFSU performs inventory management of construction
materials; maintains inventory control, operates and
performs maintenance and repair of NCF auxiliary
construction and transportation equipment: pertorms
specialized repair and overhaul of equipment
components; provides the operation and maintenance
capability for plants (rock crushers, asphalt and
concrete batch plants). In peacetime, the NCFSU is
maintained both in the active force and in the reserve
(PWRMS). In peacetime operations, active units are not
outfitted with personnel, only the equipment allowance
is maintained

5. Naval Mobile Construction Battalion. (NMCB)
Provides responsive military construction support to
Naval, Marine Corps  and  olher  Loreos  in combat.
operaticrma, crormatmictn bane facilities ardl cendaets
defensive operations as required by the circumstances

of the deployment situation. These units also conduct
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disaster control and recovery operations as directed. '::::::

.".u“;

NAVAL MOBILE CONSTRUCTION BATTALION MISSION e

Naval Mobile Construction Battalions, known throughout "!'i

the Navy as NMCBs and Seabees, provide the main operational .':::':..i:
components of the NCF. Presently, there are nine active ?‘;:':;
battalions and 19 reserve battalions in the NCF with each “.:
battalion containing over 800 personnel and a material and :‘
equipment Table of Allowance (TOA) in excess of $19, 000, 000. L :‘,
The typical active NMCB completes approximately $18, 000, 000 ',t‘
equivalent contract work during the year. (2) The vast g:‘:g
majority of this work is completed at locations throughout zg:'::‘:
the world. ':.
The guiding directive for the employment of the NMCRs ?.E;:?E

is OPNAV INSTRUCTION 5450.46 series. This instruction from :gs;':j:;
the Chief of Naval Operations provides the updated, basic \"
doctrine and policy for ‘“employment, deployment and ";?“i'i
readiness of the active Naval Mobile Construction :‘é::g:
Battalions”. OPNAVINST 5450.46H defines the NMCBs’ mission . '".
to be : ‘:‘f‘
"provide responsive military construction support to '}kc::‘::
Navy, Marine Corps and other forces in military :\.'E
operations, to construct base facilities. and to Al
conduct limited defensive operations as required by the d
circumstances of the deployment situation.” ‘.:E:’:

It can be seen that the NMCB mission statement is l‘.;?{:
almost the exact statement as that for the entire NCF. This R
situation is due to the fact that the NMCBs make up the :
greatest part of the NCF, and probably contribute the '::'::
greatest toward accomplishing that mission. “::‘
;’,}.‘_':\
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PEACETIME CONSTRUCTION OPERATIONS

Naval Mobile Construction Battalions are no different
from other naval units in that in times of peace, the true
mission becomes that of training. NMCBs train during peace
to carry out their contindency mission should it ever be
required. Paragraph 6 of OPNAVINST 5450.46 outlines this
training mission.

“Peacetime _ Operations. In peacetime NMCB's shall

undertake construction projects which provide training

in construction and managerial skills that are

necessary to perform their contingency construction

mission. Special emphasis will be placed upon projects

which contribute directly to overall improved Navy
readiness. "

In carrying out the training mission NMCBs, operate in
a fashion similar to their counterparts in the private
sector-the self sustaining, overseas operations of large
construction corporations. (16) The basic construction
management concepts and procedures taught 1in American
.universities and engineering schools, and employed by
private construction firms are utilized in Seabee
construction management. There are, however, constraints to
Seabee construction with the greatest constraint being that
NMCBs must constantly consider that they are military
organizations with a military mission. That mission being
for the battalion to Lo capable of copducling operations in
defense of NMCB personnel., camps, job sites. and convoys
while providing construction operating in support tao the
Fleet Marine Forces and Naval forces. The Seabee motta of

"WE BUILD-WE FIGHT" emphasizes the military aspect as well
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as the construction aspect of the NMCBs’ mission. Whatever .
&. €
is built must be defended. ﬁﬁg
i
NMCBs must maintain a readiness posture to carry out _ﬁaf
ML
their contingency mission with minimal notice. As such, L;F
¥ Il'g‘;
NMCBs must be organized to perform their military mission at .&EQ
¢, ‘Q..
any time. This situation requires the NMCB to be ﬁﬁ{
v"‘n“
orgdanizationally structured for the dual puUrposes of if”
b
construction and military support operations, and ‘dwg
WaP )
\.0":(
additionally to be flexible enough to permit the rapid %mﬂ
ONON
transformation from one mission situation to the other. ;:;
o
l"||‘:
BATTALION ROTATION CYCLES “Qh
hw‘
Naval Mobile Construction Battalion nperate in fh%
peacetime on a rotating deployment basis much like the ships T$Q
i
’. +
of the Navy. A period of approximately six months is spent ﬂ&q
0!
)
in homeport in preparation for deployment to an overseas ﬂkﬁt
location. The homeport period is a time for personnel to ﬁf'
. ()
enjoy time with family and friends as well as prepare for Nﬁ
. nons
the next deployment. The "primary objective of the homeport d ﬁ{
period is to become prepared, in all aspects, to deploy the ATy
9
. s oy
unit to a specific site . with specific capabilities to lﬁ a
e
perform a specific workload. "(16) Completion of the homeport \04
period leads to deployment of the battalion to an overseas ?&3
§
! o
location for execution of tasked construction operations. oy
Y
Current deployment sites for main body battalions are Rota, ﬁﬁ'
Spain; Sigonella., Sicily: Rocsevelt Roads. Puerto Riro: ,Q&R
. .
Guam, Marianas Islands: and Okinawa, Japan. NMCB deployments ﬁ;
may last from six to nine months with the stated Navy goal fﬁw
O,
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of standardized deployments of six months.

Homeport Period

In the operational scheme of Naval Mobile Construction
Battalions, the homeport period is devoted primarily to
meeting formal Navy training requirements. Personnel skill
deficiencies in the battalion must be eliminated prior to

deployment, and prior to declaring the battalion qualified

for deployment. According to the Naval Construction Force

Manual, 35 percent of battalion man-days available in a
seven month homeport is required to eliminate noted skill
deficiencies. (16) The identification of skill deficiencies
is accomplished by the battalion training department and is
beyond the consideration of this report. However. in
addition to eliminating skill deficiencies, the homeport
period is of extreme importance to construction operations
in that construction project planning takes place during
this period.

Commencing the homeport period, the battalion transfers
from the organization and manning of the previoué deployment
to the new organization and manning developed for the
upcoming deployment. This transfer begins the specific
construction project planning period. At this time. the
battalion is able to obtain project plans and specifications
for the majority of its taskindg. The company or detachment
tasked with the individual projects begins to plan the
project from the available plans and specifications. Many

times plans are not available immediately or they are only

- AW R
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at the “30 percent” or "90 percent” complete phase and
project planning commences based on preliminary plans.
Project planning nevertheless continues.

Although many personnel assignments are complete and
firm, there are still many new personnel expected %o be
added to the battalion during the homeport period as well as
many personnel scheduled to depart the battalion during the
same period. These personnel, considered PGs (prospective
gains) and PLs (prospective losses), must be factored into
the concept of tbe construction operations. A great deal of
experience is available in the personnel departing the
battalion and the battalion must make the most of this
exéerience and knowledge before the personnel rotate. In
many cases, these personnel are involved with initiating the
project planning. Initial battalion construction oreration
Plans may have been developed with the assistance of
personnel who will not even make the deployment. On the
other hand, plans may require a great deal from personnel
who will not even join the battalion until it has been
deployed.

Other, and possibly more serious, conflicts arise in
homeport with respect to project planning. As mentioned
previously, the battalion must be primarily concerned with
eliminating skill deficiencies in assigned personnel during
the homeport. This concern takes priority over project
planning. As a result, the project planning effort is a

tragmcntendl operation at best. Personnel are in and out of
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battalion control going to Special Construction Battalion
~
Training (SCBT) courses, formal C-schools (professional RN
%
. . q s . . . . Loy ¢,
skills), military training with the homeport regiment., or .
PR
Lot
performing additional duties in support of the regiment and ol
the Construction Battalion Center. Project planning teams
are rarely composed of the same personnel throughout the
planning effort. Project crew leaders are switched as -
M) o
tasking is adjusted and the crew leader who plans a proiect bﬁg
hgrisr
may never even see that project. In spite of all of the {ﬂ%
. Nt
conflicts, the project plannind must advance and be complete e
prior to deploying. ;:Q
o
: o
Deployment Period : oy

With deployment to the overseas deployment camp. the

battalion relieves a battalion presently on site. This §?~
turn-over period is critical to successful operations. To §§E
avoid unnecessary expenses, a camp Table of Allowance (TOA) .Qé
is maintained in the place of each battalion maintaining &‘{:
its own TOA. A battalion or camp TOA consists of the :ﬁ%
necessary construction equipment (trucks, cranes. dosers, .
etc.), tools (crew tool kits, power tools, ete.), and g;
supplies (office supplies, consumables, etc.) required by h‘
the battalion to operate independently without resupply for :
90 days. The TOA does not contain petroleum, o0il and 2;5
lubricants (POL), ammunition, nor construction materials. gi
The camp TOA is turned over from battalion to battalion
during a two week turn-over period. During the turn-over 3;;
period, the relieving battalion arrives with an advance gﬁf
w
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' party to inventory equipment. tonls., and supplies: verify -
equipment status and condition: verify construction status .;5
h,
for turn-over projects; and meet station contacts. At K :
completion of the turn-over period, the relieved battalion J?

-
-
< e

departs with its personnel and the main body of the

,-
2iL

relieving battalion arrives to join the advance party and ﬁﬁ'
commence construction operations. :g
Construction operations are the main mission for the ;gt
battalion on deployment and seven day work weeks are Eﬁ
possible. The deployment construction effort is &enerally ;d'
’ only interrupted with one two-to-three week period of 3%
. military readiness training. This training is commenced t k
with an “"unannounced” embarkation exercise and followed up e
with a field exercise. Although this exercise is the only o
scheduled deviatiuon from the tasked construction operation, ;%
many times emergency situations arise that demand deviation ,ﬁ;
from the construction schedule. Deployment sites in the ﬁil
‘ Pacific are frequently hit with typhoons and the Seabee :E;
battalions perform their mission of contingency preparation k‘s
. and disaster recovery operations. However, with or without :ﬂ:
the interruptions, the battalion carries out assigned :;ﬂ
tasking within the established time frame of the deployment t%f
and at the completion of the deployment turns over the camp éx'
and the camp TOA to its relieving battalion’'s advance E?:
prarty. The cycle is thus completed and begins again. o
A
TASKING MECHANISMS X
Naval Mobile Construction Battalions are tasked with ;R
A3 '
A

4
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construction by the three Commanders-in-Chief in their two !
and one-half year employment plans. These plans make up the ﬁﬁ%
NMCB Forre Assignment Plan that indicates the level of NMCB 'Eﬁz
effort allocated to each geographic area and the approved ggﬁi
NMCB Deployment Schedule. In practical terms, the tasking '&?2
comes to the NMCB from the Commander, Construction 'ié&
Battalions, either Atlantic or Pacific, through the Naval §$§:
Construction Regiment. Tasking comes in the form of an %TMQ
OPORDER issued by COMCBLANT or COMCBPAC. An initial tasking g?;;
is received by the battalion approximately two months prior “1é:
to returning to homeport. The battalion is still executing %ﬁ%
construction on one deployment when it receives the tasking ﬁﬁ%:
for the next deployment. &ﬁﬁ
As the battalion progresses through the homeport ~gb§
period, preparing for the upcoming deployment, minor Egi:
ad justments to the tasking may take place. Project planning bm_*
commences and progresses bassd on the tasking known at the '.'.:\-
time. A Deployment Execution Plan is developed by the isﬁ:
bagtalion operations department based on individual project ;ﬁk:
planning completed by the construction companies for the \é&ﬁ
tasked construction. The Deployment Execution Plan is the ﬁ?hﬁ
battalion’s best estimate and schedule for construction aﬂ:
execution. It considers known tasking, information gathered Qéﬁ.
during a predeployment visit of the deployment site by key EE:%
operations personnel, resource availability, and status of ;r&&
ongoing construction projects by the battalion preserntly on 5*?;
deployment.. i:;ﬁ
‘s "'- Y

The first 45 days of a deployment provide the battaiion
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with a great deal of information that it did not have 1in ~.::;‘,‘

homeport. During this period of the deployment., the :::‘:.'E

battalion must reevaluate its Deployment Execution Plan 1in |:‘a::'::;j

light of the new information. Examples of new informaticn &‘i:;

are: actual availability of construction material: revision ;‘3:33;

of manday estimates for turn-over projects; and different 3'.?5'

: site conditions than those expected. At approximately a ..;‘;
‘ month and a half into the deployment. representatives of :
COMCBLANT or COMCBPAC visit the battalion and a revised 2

execution plan is negotiated. This negotiated execution ';.

: plan is known as the "45 day review”, and becomes the 'k":
standard by which the battalion’s prodgress 1is measured ; ':u::

for the duration of the deéloyment. e

Various constraints arise during the course ~t just :\

about every deployment that force final revisions in  the ,::j

battalion’s 45 day estimates. A great many factors, randing .; :

o

from materials lost or delayed in shipment to the wLccurrence 3};

of natural disasters, can not be realistically considered in g:’"

the execution plans, and a final revision is necessary to #

the execution plan. This final revision 1is commonly ESE;

referred to as the "45 day outbrief". This final tasking e,

determines what work the battalion is required to complete, ’.: ;

but more importantly, it gives the next battalion firmer $E$

information for its execut.ion plan. 2:

N

nEy

S

Ty

-
%
[) r)

e NTCRL IR
o At ofa 00 8

IR TS SN PRIV RIS O N
o X

ABINTR o N O AL RO
RS A Ny “4?"35‘»’5‘)?“['.!\' r,.‘l.‘fl..‘ () l.t' ) .’.“JQ. ALY P W R T L R WA o



)

l‘ !‘!':

4 )

25 \

3

R

CHAPTER 3 : NMCB CONSTRUCTION OPERATIONS e

s

SMALL_PROJECT CONSTRUCTION ;:',i':‘:f

ety

Small project construction operations, while similar in "

s Mk

many respects to the construction of "super projects’, have :;A
gt

'y

characteristics that differentiate them from these larger :;h;
et

construction projects. Construction projects of a smaller f}m
3)

nature typically have special problems associated with them "l.
R

that are not present on projects that involve a larger input $“~
ey

of material and labor. (20) Managers and supervisors of =mall s&?
A s -

construction operations must typically deal with handling ?;ﬁ
A0

\]

many projects at the same time, complete the construction :'?:::
ity

work in a production or operational environment, and manade 'f&
the operations with less than a complete and fully trained "é
r LN

staff. é?}
B

Some examples of small projects are : $&'g

At}

Plant maintenance i
Plant additions q&”:

Plant modifications or improvements G

Light construction U

Projects to assure compliance with K

safety or environmental requirements m\ﬁ
Project control on small project operations has some :ﬁﬁﬁ

S
special aspects that must be considered. The projects are SVQ%
hagh

of a short duration that leaves little time to gather data, v
identify problems and correct them. Management, labor and 5*Q
S,
tool resources must be shared between the ongoing projects ét%«
1

making it difficult tn obtain commitments and enforce &
accountability. There exists a difficulty in obtaining " '{
i
actual data for <the project which leads to inadequate %f Y
reporting. The requirement that many projects be controlled ;\;
N
o3
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puts the manager in the position of attempting to control ;;:

projects that are at various stages in development and 4§§

; construction. %g
NMCB CONSTRUCTION AS TYPICAL “SMALL PROJECTS' ‘.J ':

; Construction operations of United States Naval Mobile ﬁ%
; Construction Battalions fit the mold of “small project” %ﬁ:
: operations. NMCB construction operations can be g
chéracterized as involving many projects at one time. ;\é

; projects of short duration, and many occurring in §§
. operational environments. Additionallly, the construction iﬁ‘
3 occurs at overseas locations with 1long logistics pipelines. iﬁi
' NMCB operations are limited, for the most part during :&:
peacetime, to [J.S. Naval and Marine Corps facilities and ¢~E

K bases abroad. Battalions are tasked with deployments to one ik&
| of five possible main body deployment sites {Rota, i '
Sigonella, Roosevelt Roads, Guam, and Okinawa}.to carry out ;:ﬁi

i construction and military training. E;{
; In addition to the main body deployment sites. Seabee E;_
; construction is also undertaken at various detachment sites 3&3
throughout the world. A detachment is an element of the NMCB '5§

3 tasked with construction at a site remote to the battalion v.:
main body deployment site. It is at these main body and :;E

detachment sites that Seabees truly execute coastruction F&E

. taskind. ﬂ:f
Individual Seabee construction projects are typicaliy 'é

straightforward construction projects of short duration, and 1%

for an NMCB there may be as many as 50 projects to complete :
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in a seven month deloyment. Many of the projects are |;‘:i;}
executed in entirety during the course of the battalion’s (,:';’.:
six or seven month deployment: groundbreaking through ::':""::":,
turnover to the customer command. Other projects are turned _ : :;"::
over from battalion to battalion. Project durations may E:i
*

typically 1last from less than one week to more than the q‘_;,n.?:
duration of the deployment, seven to eight months. A “"long” .;;.:
project may be one that is worked on by three battalions on 'Ei:‘%:'g
successive deployments. Figure 3-01 is intended to be a , :.E:E:E:,
representative battalion project status summary. It shows "'.)};
that the battalion, NMCB 3, worked on 56 individual proijects :h":‘g‘
during the course of an eight month deployment to Seahee .s‘.':.':
Camp Covington on the island of Guam. The projects ranged :\
from a two manday reef surveying project to a 1770 manday :n.
project to construct the fleet amusement center. Most of the : ..S;
projects undertaken lasted only four or five months with no :
one project requiring more than 2000 mandays. 'l:
Labor crew sizes are generally small with a crew of ;"-{

30 personnel being a large crew for one project. Table 3-01 .:q...
shows a compilation of crew sizes and pro.ject durations for ‘.{:‘;‘:{‘"{::
three different battalions deployed to different sites. '.::::.‘,‘::'::,
Representative of NMCB construction operations. the \_:
infirmation in this table demonstrates that the projects are :E‘:E‘
not massive endeavors with hundreds of workers involved. 'E‘;E
Instead, it shows NMCB construction operations to be a V,;
collection of short, small projects. Although ilr- projects %&
are spread throughout the timeframe of the deployment, there :'
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PROJECT STATUS SUMMARY
.‘ “h“
1 APRIL 84 - 2 DECEMBER 34 NMC3 TYREE MAINBGDY ety
by .'
ner DIRECT MANDAY DATE OF A %
PROJECT PROJECT ) sy .:Q«Q;
NUMBER TITLE cuM cor AR
THIS TO S T
nep SaimE START cpL “
347-505 | HARDEN POWER AARPANTIY woAEZ . %
G20-839 |PAVE LIMITED AREA RCaD 302 302 J Sr> 34 | -2 ~ov 24 300
GKO-847 |PAINT RPR OF OPS BLDG 96 96 1 JUL 84 |30 JUL £4 110
3%0-849 JRPR ELEC DIST TO PIZR D 66 66 6 JUL 84 {27 JuL 84 100
GM1-855 |RPR ELECT DIST TO PIZR £ 60 60 1 AvG 84 |16 AUG 84 100
GM1-860 |GLASS & SIGN SHO? WARETANDPY) WORK
G#1-862 | puxSE IIT ROAD RPRS 1335 1966 loz02 84 23 Nov £4 100
G#1-863 | CONST ASBESTOS FACILITY 62 1095 18a3PR 84 |22 ocT 84 100
$¥1-866 |prpare Sasa VALLEY ROADS | 853 553 zpe g4 | & SEP 84 100
$41-367 | RPR BLDG 2016 1239|1239 187y 84 Y27 wov g4 | 100
G¥2-802 |RPR BLDG 2001A 963 263 18aPR 84 |21 »ov 84 | 100
G¥Z-803 | CoNST LOX STORAGE 740 740 275PR 84 123 iPR 84 100 ‘
GM2-874 | REHAS UEPH 514 1077 1077 - Kopzoo a4 127 srp g4 122 ":«:l:
G%2-278 Yapps m0 UEPY 5i9 30 30 1270y 8¢ | s Juroeq 100 e
CM2-879 8S 70 UEPH 520 31 31 110 84 5 JUL. 84 100 l::,l::.,i
GM2-880 | REYAB UEPH 513 . 1054 1054 204PR 84 |21 s 84 209 e :"0::‘
cu2-981 | REHAZ vEPH 512 1007 1007 25JUN 84 } 15 mov 84 100 1, :.s
GM2-882 | REHAB UEPH 511 27 27 8 nov 84 )12 nov g4 5 PV
GM2-889 | Ay UEPH 51§ 1136 1136 204PR 84 125 JUN 84 120 S
cv2-822 | RPR S0FT TOWER 215 215 1 »ay 84 1 s¥o 94 100 bl
GM2-623 | RPR _45FT TOWER 215 215 1 MAY 84 1 SEP 84 100 :.Q.w-
GM2-895 | RENOVATE PEST FAC 1334 1334 21aPr 84 } 31 ocr 84 100 A o
GY3-£02 | ERECT ASPHALT PLANT 05| 605 ce-DEEETED Jomoomn i
G¥1-503 | consT STORAGE VAULT 170 170 252PR 84 6 JUN 84 100 A
G¥3-5094 | consT POV _SECYRITY LOT 118 118 3 ocr 84 J25 ocT 24) 100 :
GM2-509 | CONST LOADING DOCX 366 366 152PR 84 8 AUG 34 100 1:,;.!,;
G%3-510 | cowsT 4AZ MTRL STORAGE 410 410 . Jloouv 84 117 sk 24] 100 .. W
GM3=512 | CONST FLOATING CAMELS 147 147 1 ocT 84 | 14 SEP 24 100 .:.'.j
GM3-830 | ARMCRY PHYSICAL SEC 195 195 1 oun &4 1 OCT &4 T0 El,,""
— (
Gr3-842 1 ops covy caprr 45 45 26270 54} 12 Jgyr g¢| 150 ol
G:4-202 | pewcvE POLES/CABLE 33 33 285UG 84 5 SEP §¢ 100 .
G¥4-8013 | coNC ALPHA CO YARD 270 270 1 ocT 84 | 19 Nov &4 100 e
5%4-837 | cONST FLT AMUS CENTER 1770 1770 L 21vay 84 | 22 vov g4 asy ‘ ﬁ(}
G¥4-891 | ERECT XINGPOST .69 69 1 ocr 84 | 23 nov 24 10% ??_ -
G14-4812 | QUARRY OPS 168 168 1 APR 84 2 NEC 24 100 .‘E"&
meia313 ) roircuss nde _ 397 _L_397 _APR 84 2 »TC 83 200 ) X
A
DN
-‘:f ]
- q‘..
. . . . A
Figure 3-01 : Bepresentative Battalion Proijec: e o
Deployment Status Summary LY
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| PROJECT STATUS SUMMARY

"] APRIL 84 - 2 DECEMBER 84 NMCB THREE MAINBODY
-%gngcr PROJECT DIRECT MANDAYS DATE OF pCNT
NUMBER TITLE oM crL
' THIS To ST2RT caL
DEP Ny o

-GM¥4=-414 | CONC BATCY PLANT ' 161 161 1 2PR 24} 2 pEC 84 169
GM4-101 | ASPHALT BATCH PLANT 57 57 1 APR 841 1 SZP &4 100
*G¥4-102 | CONST SIDEWALKS 100 100 2 Jur 84 1 27 JuL s4 100
‘gp4-103 NOT USED | ==—meefemmcmced o cccecvef e e p e -
fG44-105 NOT USZD -~
,G%4-106 | CONST ROADWEY 5 5 9 AUG 84 ] 9 AUG 84 100

- GM4-107 INSTALL POLES/LIGHTS 53 53 6 2UG 84 1 9 AUG 84 100
:GM4-108 | CONST BUS STUPS 76 76 6 AUG 84 ) s AvuG £4 100
i1G¥4-109 | CAP VOLLEYSALL CRT 115 115 6 aUG_e4 1 10 3UG 84 160
1G¥d-110 | CLEAR RUNWAY 60 60 ¢ avc 84 Y10 avG s4) . 100
iGv4-111 } SURVEY REEF 2 2 8 AuG 84 ) 8 AUG 84 100
[Gq=112 | ILACE AGGRAGATE 6 5 3 AUG 8¢ 9 AUG 84 100

i G¥4=-113 | CONST THEATER SLAB 100 100 3 ocr 24 4 16 oCT 84 00 -
1GM4-114 | INSTALL FITNESS TRL 50 50 14 wov 84} 23 nov 8¢ 100
"GCM4-115 | AUGER HOLES 51 51 10 SEP 84| 14 SEP 384 100
1GM4-116 | RPR PARKING LOT 10 10 1 ocT 84) 10 oCT 84 100
%4-1171 IMPROVE INFIELD DELETED = =m====eo- e |
"GM4-118 | RENOV BATH HOUSE 20 20 15 ocT 84} 19 ocr 84 100
'GM4-119 | CONST BUS STCPS 100 100 12 Nov 84 | 26 Nov 84 100
"GMe-120 | FAB/ERECT TRUSSES 100 100 15 ocT 84} 15 Nov 84 100
‘oM4~121 CONST WELDING SCREEN 100 100 15 NOv 84} 16 ~Nov 84 100
GM4-122 | INSTALL LIGHTING 12 12 25 ocT 84} 29 ocr 84 100
G#4-123 | TYPHOON PREP/RECOV 195 195 24 OCT 84 ) 25 ocT 84 100
GM4-124 | CONST SEXHUT 40 40 22 OCT 84] 31 ocr 84 100 |
GM4-125 1) TYPHOON PREP/RICOV 233 233 12 xov 84| 13 nov a4 100 -

Figure 3-01 (CONTINUED) : Deployment Project Status Summary
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may still be as many as 20 projects in execution at any one

time.

IYPES OF SEABEE PROJECTS

NMCB construction projects are typically uncomplircated
horizontal or vertical projects. Already shown to be of
short durations, the work seldom involves complicated
engiﬁeering designs and construction procedures. Generally,
the work is small structure construction or renovation, or
it 1is minor earthwork or paving overlays. During a seven
month deployment to Rota, Spain in 1983-84, NMCB 1 workerd on
the following projects

PROJECT TYPE NO. OF PROJECTS
Paving overlay projects
CMU block buildings
Interior rehab prnjects
Ditch grading
Replarce 30" AVGAS fuel line
Install pier lighting
Install golf course irrigation
Repair timber wharf fenders
Install lightning protection

el el el arl el ael " X I S

This deployment construction tasking is fairly
representative of the types of projects undertaken by
construction battalions.

Much of the horizontal tasking is paving overlays. The
deployment sites are well established bases that are in a
"maintenance” phase rather than an “expansion” phase.
Earlier in the Seabees’ history, the battalions were
involved with the creation of overseas facilities. The moust
notable accomplishment being the construction of Cubi Point

Naval Air Station in the Philippines, during which more

) ) . . . .t TN o e
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BATTALION / DEPLOYMENT

PROJECT TYPE / CREW SIIE / DURATION
NNCB 3  SUaNM 84 NMC3 1 s OKINAWA 83 NNCR 123 - ROTA 32
PRUJ CREW ODURATION PROJ CREW ODURATION  ~RGJ CREW DURATION
TYPE SIIE weeks TYFE SIIE weexs TYFE SIIE weeks
PAVE 19 1t HELD LET 1
PAINT 3 4 PAD 22 i3 ELECT 8 ¥
ELECT 3§ 2 BLD6 12 5 ONe 24 22
ELECT S P CONC 7 13 bbb 23 3
ROAD B 18 18 LD 1 %
RPRS 10 32 B 13 2§ gtpe 20 32
BLde 2 27 BITCH CONC 17 la
ROAD RPRS 9 2 PAVE 13 3
RPRS 10 19 REHAB 15 14 MECH 36 5
S5LoR 506 ¥ 4 i 3 23
RFRS 17 23 FAVE ~ 23 3 BLbe I 13
BLOG NP £LECT
RPRS 14 I ROADS i< 4 Meln 23
BiDE 2 3 PRVE 4 2 BIvCH
REWAB 15 22 ELECT 14 13 apR: 1S id
3LD6 stif 8 S VALY 3 4
RPRS 3 3 PAVE 14 i mis 22 id
BLD6 CONC 2t %
RPRS 3 3 BLE & 5
REHAB 15 22 BLhg 1 &
REHAR 9% 20 ELECT 4 §
REHAB 7 § REHAB & i4
REHAB 16 17 ELECT 7 s
TOWER ' FUEL
APRS 3 13 TANK 3 5
TOWER nEL & U
RPRS 3 18 PAVE 17 18
e 18 2 CONC 04 3
VAULT  » &
ELECT o 3
pock 12 e
AMUSE
CIR 24 25

Table 3-01 : Project Crew Sizes and Durations for Three
Representative NMCB Deployments
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' earth was moved in constructing the airfield than was moved
for the Panama Canal. The ending of Seabee construction
operations on Diego Garcia in 1982 more recently marked the
completion of construction of new overseas naval bases for
the Seabees.

The majority of Seabee vertical work consists of the
construction of CMIJ block additiens to existing structures
and the erection of pre engineered buildings. This work is
prevalent for several basic reasons. First, the work is
generally typical of the type of construction that would be
required of the Seabees during contingency operations, and
therefore, has a tremendous training value. Secordly. this
typre of construction is relatively inexpensive and flexible
enough to accommodate a variety of needs, and lastly, the
larger, more permanent facilities are generally constructed
by local foreign national c¢ontractors as called for in the
armed forces and base agreements signed for the various
overseas bases.

In addition to the "typical” construction tasked to the
battalions, many battalions become involved with proiects of
a one time nature. These are the projects that test the
battalion’s flexibility and "Can Do" capability. NMCB 3
received additional tasking after the commencement of its 84
Guam deployment. The additional tasking consisted of
installation of arrestingd gear on the island of Wake. From
deployment to Rota, 3Spain, NMCB 1 deployed a detachment to
Beirut, Lebanon, in support of the U.S. Marines. The work

consisted of constructind timber bunkers and fortified

LI o Wl Lr i o Cota dh {a e e Lot L S it
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Seabee construction operations are often involved with 4?@
)
the rehabilitation or "revamping” of existing facilities. $ﬁ
*c'.‘-l'
Westney (20) defines a "revamp” project as a change to an T:v
i
existing facility and is wusually made to ‘“increase the f%*
h (]
unit’s capability .. improve safety, operability, or -3?
maintainability by adding such items as lighting, platforms .‘;
%) Q’O
and stairways, ...additional facilities to maintain or :2§é
R
P
improve operations ...assure compliance with present or \or
habd
anticipated environmental requirements and - B
LYyt
Conty
...modernization projects.” The followind Seabee &f(
SN
construction projects are examples of revamping: ﬁ*w
[N J{.‘
JK4-836 MEDICAL/DENTAL FACILITY : Chande a storerocom 3
into a dental facility consisting of a dental operatory o)
and an X-ray room. S
GMB8-353 NAVMAG STREET LIGHTING : Repair and upgrade Il
the damaged and obsolete street lighting system in the Q J
housing and admin area. ?5-
DG8-885 AIRCRAFT WASHRACK : Installation of é rinse BT
rack to provide corrosion control for aircraft. ﬁﬂ
SA4-834 CONSTRUCT RETAINING WALL AT POI. FARM : g;&:
Construct a 245 foot long retaining wall at fuel - iy
storage facility. NG

GM2-889 REHABILITATE UEPH 515 : Renovation of enlisted
berthing quarters.

These projects demonstrate that Seabee construction closely
approximates the nature of the construction that Westney
considers to be "small project construction”, particularly
"revamp”’ projects.

Because many of the projects are "'revamps’, often the
construction must take place in a production or an
operational environment. This constraint is common in smali

projects in all industries and it is very prevalent in NMCB
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construction operations. Paving for the runway shoulders at iy
Hy 1y
. . . v’
Cubi Point in the Philippines was accomplished by the e
' 't
O]
Seabees while the runway was fully operational because of Qﬁﬁ
the strategic and tactical importance of the runway. The ”q¢
. G
WA
many projects that the Seabees undertake to repair wharf and 5.£
"
\
fender systems must consider the needs of the ships coming 1&%
into port when a battle group comes into port. The ships sug
ek
e
must have some where to tie up regardless of the stage of sﬁé
LS
{ construction.  The operational readiness requirement of the e
United States Navy constantly puts Seabee construction in g%ﬁ
b \"ﬂ"f
; operational environments; a less than favorable construction s@a
A
vy
environment but one that NMCBs handle almost daily. :%w
R “f'b
C JCTIO 3 '::%f:i
.. ‘.3
The battalion Operations Officer is responsible for the ﬁ$$
h '.|"‘
execution of the construction tasked to the battalion. In b
“Haf e,
accomplishing this tasking, the Operations Officer is %&
‘ ' N
supported by an Operations staff as well as line companies {;5
N
that perform the actual construction. The Operations staff “‘?
. . .. . " g
basically performs the reporting and administration aspects .ﬂ}
MM
h
of the construction operations. OPS staff functions include Qﬁ:
Y l“
(L
but are not limited to : -;?
‘ £y
Progress reporting ﬁx}
Safety monitoring and reporting Nody
Quality control S
Endineering and drafting support ﬁ&"
Timekeeping Y
Photo support N
A
Battalions are traditionally divided into a B§¢
)
headquarters company that provides logistics and %
o

- AP ~ - . . : wiyw > ,
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4 b|:l
I adminigtrative support, and three or four line companies. Rl
HoY
; The line companies perform the construction for the N
' LN
battalion. ALFA company is composed of Equipment Operators :$%
W

-
-
-

and Construction Mechanics and is responsible for

B maintaining equipment and performing all horizontal
4 construction. BRAVO company is composed of Electricians.
Utilitiesmen. Builders, and Steelworkers, and the company

{ performs most of the electrical and mechanical work tasked
to the battalion. BRAVO company 1is also tasked with

: performing camp maintenance on the facilities that the
v battalion works and 1lives in while deployed. CHARLIE
company performs the majority of the direct labor
construction, and its one major responsibility is executing
construction tasking. This company is composed mainly of
s Builders and Steelworkers. Sometimes a DELTA company is
created and its mission is basically the same as CHARLIE

company, construction execution. In addition to the

: companies mentioned above, battalions typically have
| detachments performing construction at overseas sites
¥ different from the main body site. These detachments are
semi-independent operations that are structured much like

the battalion main body and they report to the Operations

D Officer and the Commanding Officer for command and control.
Construction manadement and leadership is provided by

: Civil Engineer Corps (CEC) officers assigned to the NMCB. A
CEC officer 1is assigned as the company commander. His
responsibilites are to ensure completion of company level
tasking as well as seeing to the administration and welfare
w T - IS
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of the personnel assigned to his company. To assist 1in ﬁﬁ:
[he? ¢,
o
carrying out the company construction operations, the \AE
e
. 'l' 'l“.
company commander may have a company operations staff N,
consisting of enlisted Seabee personnel functioning as K&S
- \ .
project manaders, project supervisors and company material oY
oVt
expeditors. Crew leaders and the crews themselves are f*’
under the direct control of the company commander through ’ﬁg
" l“
the project managers and supervisors. ;*ﬁ
.t'*:l’:
S
d The Civil Endineer Corps officers managing  the )
) y
construction operations of NMCBs have a wealth of guidance iﬁ?

available to them. These officers come to the battalion

with an educational background in an engineering discipline

or a related technical discipline. Before joining the

battalion, the officers receive instruction in the "
construction management procedures employed by the Seabees. :a?
Their training continues while attached to the battalion "\

with refresher training, both in homeport and on deployment.

=

The procedures implemented by NMCBs are based on the \:3
construction management procedures developed by civilian :&ﬁ
universities and endineering colleges, and commercial AE\‘
construction firms. These procedures have been proven with fﬁﬁ
service in the construction industry for the past 20 years. r,b:

However, it must be remembered that these procedures were

developed to handle the ever growing construction ~super &g
o
projects”, and not necessarily the problems of the smail i:
oA

construction pro.ject with a crew of only five builders.
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Construction management guidance and direction comes ?%ﬁ;

from sources in and out of the Navy. Many of the officers, ;;;g
educated in civilian universities and endineering colleges, S};:
bring with them the knowledde gained there. The knowledge ;&?ﬁ
of the junior officers is enforced by the guidance and the g%az
experience of senior officers and senior Navy commands. Navy :%ﬁg
construction experience is consolidated in the form of Naval @&?
Instructions that promulgate policy and guidance for Efﬁ;
construction'management. $§§
R

Navywide policy direction for the "employment, p%§§
deployment and readiness of the active Naval Mobile ki;:
Construction Battalions” comes from the Chief of Naval % :;:
Operations in OPNAV INSTRUCTION 5450.46(series). This ﬂ Q:
instruction does not detail the type of construction 2L;
management that will be implemented by the NMCBs, instead, :»Qﬁ
it mainly provides for responsibilities and policy g&uidance ::‘:E‘
for the Naval Mobile Construction Battalions. This document g ¢
elaborates the mission and the capabilities of the NMCBs. ; Ng
True battalion construction management direction begins $§§E

at the Seabee command level. COMCBPAC provides construction -2
management guidance for those units homeported on the west ﬁ‘;:
coast or deployed to Pacific sites. COMCBPAC guidance is 5’R

promulgated in COMCBPAC INSTRUCTION 5200 l(usorios). This
instruction is entitled "Constructinn Project Manadement’
and its stated purpose is, "To promulgate planning,

programming. material support and cost control proecedurey
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and policies for management of construction projects
assigned to Naval Construction Force units deployed in the
Pacific."(11) This document provides the true guidance by
which the battalions deploying to the Pacific establish
their construction objectives and prodrams. COMCBPACINST
5200.1 is sufficient in detail to ensure some uniformity in
operations from battalion to battalion, but it is not so
specific as to tell the battalions which form of proiect
scheduling they must follow.

The equivilent command instruction for battalions
homeported in Gulfport, Mississippi or deployed to European
or Caribbean sites is COMCBLANT INSTRUCTION 10370. 1(series).
Like COMCBPACINST 5200.1, COMCBLANTINST 10370.1 "is designed
as an internal detailed working procedural document”.(12)
The two instructions are similar in form and content.

A combined COMCBPAC and COMCBLANT instruction provides
further elaboration of construction management procedures.
This ' instruction is the COMCBPAC/COMCBLANT INSTRUCTION
5200.2(series), “"Operations Officer Handbook”. Designed to
present the role of the Operations Officer in an NMCB, the
“Handbook " provides relatively specific guidance for the
officer with the main responsibility for battalion
construction operations. The instruction is not written to
require the OPS Officer to operate in strict accordance with
it. Instead, it exposes the OPS Officer to useful
information for running battalion operations.

The Civil Engineer Corps Officer BSchool (CECOS)
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conducts classes 1in Construction Battalion Operations and

has, as a result, developed comprehensive guides for the

subject. These CECOS dguides present a good deal of
information about construction management techniques to
Junior officers and senior enlisted. In reality, the CECOS3
guides, “Construction Battalion Operations” and “Seabee
Construction Management " are the most comprehensive
references for the management of NMCB construction
operations. These two sources address the entire spectrum
of NMCB operations, from personnel administration to
operations progress monitoring. The &uides present topics
for consideration and support the topics with listings of
pertinent references and texts. Noted references and texts
come from both the military and the civilian industry. For
example the topic addressing “Construction Controlling”
references the Operations Officer Handbook and the McGraw-
Hill Scheduling Handbook. '
The definitive Seabee planning and estimating reference
is the NAVFAC P-405, Seabee Planper’s and Estimator’'s
Handbogk. “Prepared by Seabees for Seabees, the Handbook is

i

F g

S 4’{ K o

i
B ~‘.
g

specifically for use in typical Seabee construction
projects, and 1is designed for flexible application to
projects of varying size, scope, and conditions. “(19) The P-
405 1is a reference similar to the Mean’s Estimating System
and the Dodge System. It contains labor., material, and
equipment estimation tables, explanations of Precedence

Network analysis techniques, and conversion tables,

P PP A LA

Information contained in the handbook is developed from
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analysis of historical Seabee construction data. ::n
’ ‘

PROJECT PLANNING AND SCHEDULING ':‘?:?

The NAVFAC P-405, Seabee Planner’s and Estimator's '
Handbook, defines “"planning” and “"scheduling” as used in the %%E':::E
Planning is the process of determining the requirements

and. devising and r;evelgping me:th‘ods and schemes of ':::."E:
action for construction of a project. ::"‘:::'

Scheduling is the process of determining when an action .E;':::j

must be taken, and when materials, equipment, and Wt
manpower will be required. %‘“
Seabee planning and scheduling is rather ?s’:;'{:
straightforward in concept; it is based on tried and tested 'E::q:‘?:::
methods in use throughout the construction industry. Seabee ;‘
construction scheduling is based on the effective use of bar l'::?‘é
charts and Precedence Network techniques. :’:1';:::
)

LEVELS OF CONSTRUCTION MANAGEMENT h)

NMCB deployment and project scheduling is divided into %‘E

three distinct levels of management. Level I is the '2&
battalion operations level. A "level I schedule '.::"f

coordinales all of the projects tasked to a battalion for a \“;:::':‘3

specific deployment. The second level of Seabee battalion 5'.;'.'*

scheduling is the level II scheduling, and it is the 3 “‘

coordination and scheduling of “master activities” for ‘;':
K

individual projects. The most detailed level typically 3'3::;

employed by the battalion is level III. Level III :,:

scheduling is concerned with scheduling of "detailed ?S:

activities” for each tasked project. :'.;:‘
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There is a clear flow of information through the three
scheduling levels. Initially, the Operations department
develops a rough level I schedule based on rough manday and
resource estimates provided with the tasking. The rough
level 1 is basically a start to the battalion planning and
estimating process. Operations passes the tasking and the
rough level I schedule to the company commanders who will
develop the 1list of master activities, if they have not
already been developed for the project. The company
commander is also responsible for scheduling the master
activities. Company level operations personnel, project
supervisors and crew leaders, review the master activities
for the project and further div.de those master activities
into level 1III detailed activities. The level II1
activities are estimated and scheduled, and the information
thus created is fed back up the chain of command for review
and revision of the initial level Il and level I schedules.
A free flow of information up and down the chain of command
is essential for the process to function as designed.

Level I deployment scheduling is generally

accomplished using bar charts. Figure 3-02 is an example of

a level I schedule generated by NMCB 74 for its deployment
to Guam. Level I bar charts provide a simplified means for
identifying manhour requirements per month of deployment.
These monthly battalion manpower estimates are critical for
labor resource leveling. Operations manipulates the level 1
schedule in the effort to level deployment labor

requirements.
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This aspect is an important difference between Seabee i
construction operations and most commercial construction Q\;
operations. Although Seabee construction is somewhat task ,ﬁ?,
oriented, the <true basis for the construction is full ﬁ&ﬁ
employment of a set number of personnel for a definite ' gﬁg
period of time. Seabee construction consists of making the '3%
tasking match the resources, and commercial construction’ ftk
involves making labor resources match the tasking. The OPS g%f
Officer has a degree of freedom in manning the main body and %
the detachments as he sees fit, but the total availabie .Jé
labor remains fairly constant and must fit the deployment gf;
tasking. gfﬂ
The 1level I bar charts also provide the primary means !w.:
b& which battalion construction is monitored by higher A?;
commands. Prior to deployment, the battalion develops a §§;.
"deployment execution plan” that forms the battalion’s plan ;E
of action for completing the assigned tasking. The g(fz
"deployment execution plan” contains a deployment level [ Eﬁ?‘
schedule supported by individual project level Il schedules. S';
The Seabee commands, Pacific and Atlantic, and the two :;H
present rediments monitor battalion Situation Reports Eﬁ?
(SITREPS) for tasking prodress and potential problems in .ﬂﬁ
tasking. Information in the SITREPS address overall project ?;L'
prodress and project progress per level II activities. EE
Level 1II scheduling may typically involve both bar E?ﬁ
charts and Precedence Networks. Level II bar charts are N,
used as a convenient means for reporting progress while the Eﬂ:

Frecedence Networks provide the means for determining 3
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project durations and manpower requirements. A typical “VT

Seabee level II bar chart 1is shown in Figure 3-03. ¢$§

; Precedence Network techniques employed for level Il é&g
schedulés are relatively simple and invclve the development :“?

" o 1,0
of a CPM schedule for project master activities. The level ‘gﬁ

! II schedule is more or less an intermediate =step toward {ﬁx
| development of the level III CPM. i?;
! Level III scheduling is concerned with scheduling the ;;?
, project detailed activities. Most often developed by the rtj
‘ project supervisor and the crew 1leader, the level 1III ?ﬁ%
X Precedence Network is the most detailed plan of action for %ﬁﬁ
accomplishing a specific project. This schedule becomes the i;ﬁ

crew leader’s tool for controlling project execution as well .é

. as providing the best estimate for manpower requirements and E\.
1 project duration. Approval of the level III network sets in :%i
motion the process for revising level II and level I bar i

charts. Revised bar charts become the standard for project ;t‘

monitoring and controlling while deployed. Figure 3-04 is a. éﬁi

typical level 1III precedence diagram for a 40-by 100 foot v }

) rigid frame building. ' Ejs
One particularly important tool used in developing the ' r.;

level 1III precedence schedule is the Construction Activity .ig
Summary (CAS) Sheet. Completed for each detailed activity{ EE;
the CAS Sheets provide the library of project information. E&:;
Labor, equipment and material resource requirements are !

defined on a separate sheet for each individual detailed :?
activity. A copy of the Construction Activity Summary Sheet. $h‘

&
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as proposed in the Civil Engineer Corps Officer School RN
technical guide, is included as Figure 3-05. These CAS yﬁ?
Sheets perform an invaluable service in forming the RN

foundation for integration of schedules and resource plans. NN

R
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CCNSTALCTION ACTIVITY SUMMERY SHEET

PROSECT TITLES:

8.M. CCOE: PREPARED BY: CHECKED B8Y:
START SCHECLLED: FINISH SCHEDULED:
ACTUAL: ACTUAL:
R — e e—

ACT. NO._-
| ACT. TITLE:

ACT. CODE __

— e e— — ——

CESCRIFTICN CF WORK METHOD:

CUPATICN: ESTIMATED

MANDAYS: ESTIMATED WORKWEEK

ACTUAL ACTUAL
LASCR RESCURCES:
NO. CESCRIPTICON QrY NO, DESCRIPTICM QTY
ECUIFENT RESCURCES:
NO. CESCRIPTICN Q7Y NO. OESCRIPTION QTY

FATERLFL RESCURCES:
L/1 CESCARIPTICN

e

U/M QTY L/1 DESCRIPTION U/M QTY

l

ASSLPTIC!S:

Figure 3-05

Construction Activity Summary (CAS) Sheet
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CHAPTER 4 : INVESTIGATION RESULTS

conclyco ot dile K

PRESENTATION OF INVESTIGATION RESULTS

It is important at this point to briefly restate the

B
o

objectives of this research. The primary objective being
the investigation of material resource planning and
intedration with retwork planning as practiced by .
Naval Mobile Construction Battalions. Speecifically. to
at the extent of material planning employed. the need
such material resource planning and the need for integration
with the schedule. Firsthand observation of a construction
battalion was not feasible. The investigation had to be
completed by reviewing directives and instructions that
establish battalion construction manadement procedures. and
conducting interviews and questionnaire surveys with the
personnel involved with battalion construction management.
These methods were chosen so as to identify the degree of

implementation of the established and recommended procedures

by the battalions, and also. to identify problems and

constraints assnciated with the actual operations.

The research did not produce a colléction of hard data
for an exact, critical analysis of battalion manadement. and
such was not the intent of the research. The intent of the
research was to establish a foundation for continued
interest in the subject of battalion construction material
and operations planning. The true understanding of Seabee
construction management is retained in the experiences of

the CEC nfficers who "have been there'. This research

i J ! Lol oD O O o A W e W Cald N, o7 D\ S P A
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intended to bring the subject into the open for discussion,
debate, and circulated research.

The results of this investigation are classified 1into
three categories, 1) DIRECTIVES AND POLICY; 2) MATERIAL
RESOURCE PLANNING; and 3) ACTUAL OPERATIONS. The first
category, DIRECTIVES AND POLICY, corresponds to Phase Two
research as described in the methodology. This category
presents the information compiled from the review of
battalion construction management instructions and NCF
directives. The second category, MATERIAL RESOURCE PLANNING.

\
is a discussion of the material resource plan as established
in the directives and instructions. The third category.
ACTUAL OPERATIONS, presents the information collected from
the interviews and questionnaires completed with the
battalion Operations Officers. This information was Phase
Three of research methodology.
VES D P

Phase Two of the research involved a search of Naval
Construction Force instructions, guides and publications for
guidance to battelions on material control and planning. and
project scheduling. The specific documents looked at were

NAVAL CONSTRUCTION FORCE INSTRUCTIONS:

-OPNAV INSTRUCTION 5450.46 ,

"Doctrine and Policy Governing U.S. Naval Mobile

Construction Battaiions (NMCBs)"

-COMCBPAC/COMCBI.ANT INSTRUCTION 5200.2 ,

“"NMCB Cperatiouns Officer Handbook"

~COMCBPAC/COMCBLANT INSTRUCTION 4440. 4

"Project Material Inventory Management”

-COMCBPAC INSTRUCTION 5200.1 ,

“Construction Project Management"”

-COMCBLANT INSTRUCTION 10370.1 ,

"Construction Programming, Planning, Material Support,
and Cost Control”
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NAVAL SCHOOL, CIVIL ENGINEER CORPS OFFICERS GUIDES:
-"Student Guide for Construction Battalion Operations”
-"Student Guide for Seabee Construction Management"”

NAVAL FACILITIES ENGINEERING COMMAND PUBLICATIONS:
~-NAVFAC P-315, "Naval Construction Force Manual”
-NAVFAC P-40%, "Seabee Planner’s and Estimator’s
Handbook"

The sources listed above are readily available to every
nfficer assigned to a Seabee battalion. Naval instructions
promulgate policy and outline procedures for all aspects of
Naval operations and administration. The student guides were
developed by the Civil Engineer Corps Officer School (CECOS)
with the intended purpose of familiarizing officers newly
assigned to NMCBs with battalion operations and construction
managdement procedures. The NAVFAC publications “provide
technical guidance” from the Chief of Civil Engineers and
the Naval Facilities Engineering Command (NAVFAC).

This review was considered to be critical +to the
research in that any attempt to analyze battalion material
resource planning without understanding the directions under

which they are operating would be shortsighted. All naval

units operate under a myriad of directions. and NMCBs are no

exception. Distineét chains of command exist along which
responsibility and accountability flow. Responsibility and
accountability entail direction and guidance. Before

looking critically at actual battalion operations, it was
necessary to understand the guidance that the hattalions
received from higher and/or support commands. That guidance

in the Navy is typically in the form of operating directives

and instructions.
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Intent of Uperating Instructions:

In reviewing the sources, it was important to remember
that the intention of the instructions, guides and
publications is not micro-manadement of battalion
operations by a higher command such as COMCBPAC, COMCBLANT,
or NAVFAC. but instead 1is intended to provide a common
direction to the nine active battalions. The interface
between the various battalions during turnover periods. the
relationship between the battalions and the homeport
rediments, the relationship between the deployed battalions
and the Seabee commands, and the interface between the
battalions and the customers at the deployment sites require
that the battalions operate collectively in a somewhat
standardized manner. As stated in the COMCBLANT INSTRUCTION
10370.1, "To effectively execute the peacetime construction
effort, it is necessary to provide appropriate guidance to

units involved in this process.”(12) However, while ensuring

that smooth turnovers and similar operations occur from

battalion to battalion, the instructions, guides and
publications do not rigidly dictate the absolute procedures
the battalions are to follow. This type of leadership is
best implemented by the officers assigned to and commanding
the individual battalions. This thinking is evident in the
sources. For example, in the introduction to the “Seabee
Planner's and Estimator’s Handbook"” it is stated

‘'The procedures described herein are sugdested methods

that have been proven with use and can result in

mffective planning and estimating. How and when these

procedures are applied is left to the discretion of the
user.” (19)
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Operations Officer Handbook:

Of the materials reviewed during this phase of the . ¢&
research, the "Operations Officer Handbook" presented the !.::33?::‘-
clearest picture of the importance of construction material r%1a
resource planning to efficient NMCB construction operations: EEEE

"The effective utilization of materials provided is a 22 é

key element in the efficient manadement of  any Ar -4

construction project.” (17)

Construction material for deploved NMCB construction is

shown to be the one resource over which the battalion

‘:0:2':
Operations Officer has the least control. The “"handbook” g%%_
ity
+ LA "‘
reads: .':':i
) :'t
“Unlike tools and equipment , the materials. both . ﬂ@
permanent and consumable, for construction and camp A
maintenance are not contained within the TOA (Table of .
Allowance) and are a function of each individual R
project undertaken. Additionally, the control of o
material flow up to the point of receipt at the \
deployment site is generally outside the cognizance of W\Qf
either the S5-3 (NMCB Operations Officer) or the 3-4 v
(NMCB Supply Officer), hence, placing an additional L
burden on the battalion for close coordination with Yy
other agencies to ensure timely receipt and information .;5*
feedback. " (17) _ b
~RY
The Operations Officer exercises direct control over the g )
utilization of tools, equipment, and labor for the duration éf$$
'4‘|.J'
h &
of a deployment, but. as stated in the "handbook”, he is bkww
i . . . . e
limited in material control until the material is received '“&
at the deployment site and in the hands of the battalion $~§'
RS
Material Liaison Office (MLO). The size of the Navy supply %{f:
: At
and shipping system tends to overwhelm what little control o
the battalion Operations or Supply Officers may have aver \¢:‘
“4?
material procurement and shipping. The fact that material g&;«
R
control rests mainly outside the battalion until the 'ﬁ,_
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material is received places that much more importance on the
material resource plan. Quality material resource planning i

. . . ]
can lessen the impact on operations of the minimal control Ny

the battalion has over CONUS procurement and shipping. L

Material resource planning is further stressed in the Jﬁ
] O
¢ “Ops Officer Handbook"” under the section on “Deployment &ﬁ
1 !
Planning". The battalion material resourrce plan begins 4

. .'. t

]
“ basically during the "Preliminary Evaluation Step” with the ?E‘
# .
"‘o'l

receipt of Bills of Material generated by the homeport u?q

8 ':!l’
regiment. It is alsu recommended in the handbook that "the -
. . . L o
! battalion should begin receiving material status reports ? ﬁ
J

with updates at this time so they can monitor the material mﬁ

R A
availability for all projects.” (17) Battalion material i
. o0, ;’
resource planning continues with the individual companies of O
X et
X the battalion reviewing the regimental bills of material for gt
"l

completeness, and allocating the materials to network =
Vi
activities. Here the “Operations Officer Handbook"” I
g emphasizes +the need, and importance, of intedrating the :vﬁ
material resource plan with the construction schedule. e

: . 06
. According to the handbook : "fﬁ
W

)

“The network is the basic management tool for control. &ﬁ

. monitoring, and distribution of all resources which are ﬁ¢
directly related to time. " f?

: "Utilizing the network...a complete analysis must be gh
.. made, activity by activity, to determine the total o2
resource requirements for each individual activity. It ¢

is only when this procedure is completed that the -:

: material requirements can be brought forward. "(17) U
\‘; .

{ It is during the "Pre-final Evaluation Step” described in %ﬁ
d \n'~
the handbook that this integration is to be created: Y
!
.‘.\Q".“‘}xq 'f’@‘m DE\ M\..-,\'Os» u\\l 4.‘.0{ L0 L0 ol 3.6 l.'l‘..v (S 0!‘ Y NXXY, ." ¥ o'.l! N 1'!'.‘?‘.‘. W O "~ ), )n‘ﬂ'o".‘i o X !'.' (R '.l.‘ AN .‘n’. lg "h"‘."h"
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"The allocartion of material on the BM to each network
activity is required to determine the resources
necessary to accomplish the activity and to monitor the
material availability. This is an important step which
involves a great deal of effort and is often overlooked

by the battalion.” (17)

The “"Operations Officer Handbook” makes note of a
constraint that is a major hindrance to tne intedration of
the material plan and the network schedule. The handbook
notes

.the BM 1is primarily a procurement document that
contains all the information required to proucure the
specified items of material and assure that adequate
submittals are provided. "

The fact that the BM is a procurement document tends to make
it somewhat difficult to read and track by operations
personnel not intimately familiar with supply notations and
procedures. It is easy enough to determine the material on
order, but other critical information necessary for the
resource plan is not so easy to extract. Information such
as requisition numbers, BM numbers and BM line item numbers,
and Navy Stock Numbers do not have a great deal of
significance to the operations and supervisory personnel,
however they are critical to material tracking. This
constraint is most burdensome in material tracking in that
the material 1is identified on material status reports
(Project Control Report / Project Material Status Report) by
requisition numbers or BM line item numbers. Generally.
only the MLO personnel are familiar enough with the system
to quickly read and comprehend the status reports.
Afterall, the UPS Officer does not have the luxury to become

familiar with shipping codes and requisition numbers. his

U (3 0 g q 5,7 % A e ) i i \
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concern 1is simply with where is the ‘'project material”
But. as the handbock also notes
"However, this document is readily cross related to the
actual construction requirements by annotating the
network with the line items and quantities of materials
required for each particular network activity. This
annotation should be made on each network activity,
either on the network itself or on the BM. In later
scheduling efforts this annotation of the network aids
in establishing or verifying delivery dates and helps
monitor the utilization of materials.” (17)
This cross relationship appears to be the key to successful
intedration of material planning and network scheduling.
COMCBPAC /COMCBLANT INSTRUCTION 5200.2, “NMCB Operations
Officer Handbook", thus shows 1itself to be important
guidance for battalion construction material resource
prlanning operations. It develops and emphasizes the
importance of sound material resource planning. and the

importance of integration of the material plan with the

project schedule.

COMCBPAC and CONCBLANT Project Management Instructions:

The two command instructions, COMCBPAC INSTRUCTION
5200.1, “"Construction Project Management”. and COMCBLANT
INSTRUCTION 10370.1, “"Construction Programming, Planning.
Material Support, and Cost Control” have the expressed
purpose o0f promuldating planning, programming. material
support, and cost control procedures and policies for
management of construction projects. These instructions are
the definitive sources for construction operations for

NMCBs. The foundation for the battalion material resource

plan is laid with these two instructions.
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The resource plans outlined in the two instructions are ::':;

i é.:',

X very similar. Basically, the plans are initiated by the .’SEE:

I‘egimenfls with the preparation of material take-offs (MTO) ";

and bills of material (BM). The bills of material are -L::

: screened for CONUS versus 1local procurement by the :':*
[> ’

regiments. (Local procurement being local to the depiovment ~

2. site). With receipt by the battalions of the regimental ':.‘:"E

BMs, a "bounce” is made between the battalion denerated MTO, s .:

AN

: the battalion’s material estimate, and the regimental BM to ~'

‘ ascertain add-on and reorder material requirements. The Eg

"bounce” 1is a check and balance procedure where estimate I’;

‘

' prepared by the Dbattalion is compared to the material ""

G

estimate prepared by the rediment. %‘s

: Both instructions establish CONUS material tracking .E

reports. For units deployed to a Pacific site, the 3lst ""

. Naval Construction Regiment maintains and provides to the :EJ

5 battalions the Project Control Report (PCR). Likewise. the f”

20th Naval Construction Regiment maintains material status “’

L\ R X

for Atlantic and Caribbean deployment sites and reports the \::

\ status in the Project Status Report (P5R). Both reports are '
()

updated and copies distributed bi-weekly. The PCR and the -

=y

! PSR are well known to any officer who has been assigned as .::

the battalion Material Liaison Officer because the reports ':

serve as the basic material tracking tool. -'f

According to the two instructions., the battalions have E:

the following responsibilities with respect to materisl .f

control @ (11,12)
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SRR
1. Review RDD’s (Required Delivery Date of material to SR
the point of embarkation for the material) on the BMs 4"",.".
and the PMSR/PCR and advise the regiments of all :h..:.:'.;
changes. .l:".:.:;:‘
2. Monitor shipping status of all materials. ::"'.9":-
. . . - : .".c'l.w

3. Coordinate with local support activity to receive .
status cards. l(;l‘g'f‘-
4. Advise receipt of CONUS-procured materials. g:e:.:(
5. Request special expediting action as required. o
o
. ey
These responsibilities act as a tie between the regiment Enos
Bazhach s
procuring the material and the battalion receiving and .‘_,
RO
utilizing the material. Responsibilities 1., 2., and 5. are ‘:,.n';
L ‘a\
. . ARG
truly critical elements of the battalion material resource '*»'-f’"
5; =
plan. '::.,-“' !
At
The COMCBLANT INSTRUCTION 10370.1 supports the ;":4{";'
. . . Pt s
contention that the integration of the material resource "'i"
plan and the schedule must receive important consideration. ;f*\fl‘\-.-.‘
.;‘..‘-_\.4-
In enclosure (2), under the section entitled “Battalion '.:;f:"
~od
Review”, it states : ()
R
"The battalion shall identify each BM line item (CONUS f,'_ ’:_
and local) to a specific CPM activity." ',.j',- :
NI

The remainder of the instructions, publications and ;:};
guides add 1little more to the material resource plan as a .“_
- W

construction management tool. The remaining sources E" 2
. ‘-2
reviewed contribute to the peripheral aspects of the ,.:..j:"c
resource plan. _—
. ()
R
Project Material Invemtory Management Instruction: \',\:':‘3
b .‘ lpl‘

COMCBPAC/COMCBLANT  INSTRUCTION  4440. 4, “Project MUV
Material Inventory Management', defines the inventorv '
K ) 0".
management of project material and is less concerned with t.':l A
’ 'r‘:'
the project utilization of material than the previously 'l'v'_‘
-;'-.’-.
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reviewed instructions. The instruction establishes
procedures for material accountability which is so vital to
"Judicious material management”. The material inventory
management is an important aspect of the overall material
plan; however, it does not play a critical role in the
construction management of the project and will not be

considered at length herein.

CECOS Student Guides:

Topic 3221 of the two CECOS student guides is entitled.
“Material Management” and provides an overview of
information provided about material resource planning in
instructions previously revieswed. Supplement 3221.1 of

guides is worthy of noting. Shown as Figure 4-01,

presents the “SUPPLY CHAIN", the flow chart for

battalion material resource plan in essence.

Seabee Planner’s and Estimator’s Handbook:

The NAVFAC P-405, “Seabee Planner’s and Estimator’'s
Handbook 1is a technical guide for planning and estimating
construction projects undertaken by the Naval Construction
Force (NCF)".(19) Its intent is to act as a guide much liike
the Mean’s and Dodge manuals, providing estimating and
planning reference material in the forms of tables
diagdrams. Beyond that purpose, the publication does not
contribute a great deal of information to the material
resource.plan.

Naval Construction Force Manual:

The P-315, "The Naval Construction Forrce Manual °  acids
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) CHAIN ot

~IDENTIFY MATERIALS AND COST-SPECIFICATION- 2o
~FUNDING- Lo

~PURCHASE- S

-FOLLOW UP- \§§

-EXPEDITE- iéf

~TRANSPORT- i

-RECEIVE- ig

-FEEDBACK- -
~STORE-
~ACCOUNTABILITY- *‘ﬁ
-IDENTIFY PROJECT NEEDS- -
_ISSUE- R
-DELIVER- S‘g
-RECEIVE- 'v;
-STORE- RN
~-INSTALL- 0
-RETURN- -
-NMCB TURN-OVER-

Figure 4-01 : NMCB PROJECT MATERIAL SUPPLY CHAIN R

T ; ey L N et A L W R
S O Y s = AN ,-".Q u‘\ -h‘.o",g 0} ,. [ MOOC o X "'\ g N Y, 9



61

no new information to the gquestion of material resource
planning. The NCF manual is concerned basically with the

orgdanizational aspects of the battalion and the NCF.

KEY ELEMENTS OF THE NMCB MATERIAL RESOURCE FPLAN
The resources looked at in this research lay the
foundation for a solid battalion material resource plan.
Although not specifically outlined in any of the wmaterial

collectively as comprising the battalion material pvlan, the

elements listed below are considered to form the foundation

for battalion material resource planning

-Project Plans and Specifications : define the material
requirements.

-Regimental Bills of Material : first consolidation of the
material estimates for the project. Initiates procurement
of CONUS procured project material.

-Battalion Material Take-Off : independent material estimate
prepared by the battalion and ‘“bounced” against the
Regimental BM to identify additional or different material
requirements.

-Construction Activity Summary Sheets : activity summary
sheets prepared for each network activity listing resources
required for the activity.

-Precedence Network : project planning network showing the
dependencies and sequencing of the work activities.
Determines when material resources are needed on the
project.

-Project Control Report and Project Material Status Report
provides procurement, supply and shipping status for CONUS
procured material on a bi-weekly basis.

~Excess Project Material Listing : compilation of excess
project material available for new project utilization at
each deployment site and most detachment sites.

~Project Estimates at Completion : projected estimate of the
total costs for the project material and services. One
completed by the Regiment for CONUS materials and one
completed by the battalion for local materials.

-Material Receipt Reports : Bi-weekly reports initiated by
the battalions advising the the regiments of receipt of
CONDS procured material.

-Memorandum Financial Records : financial record for project
funds; maintained by the battalion MLO.

»
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Battalion Material Resource Planning
Procedures per Instruction:

The battalion’s material resource plan actually begins
with the regiment’s action. Material estimates are first
generated by the NCR responsible for the deployment site.
At present, the 31st Naval Construction Regiment handles
material procurement for continental United States (CONIS)
supplied materials destined for Pacific and Alaskan
deployment sites. The 20th NCR provides CONUS material
support for Atlantic, European and Caribbean deployment
sites. Personnel assigned to the regdiments pertform
preliminary planning and estimating on NCF projects. These
preliminary estimates are used for making tasking decisions
by the rediments and the Seabee commands. Material
estimates are used .to gdenerate BMs for the individual
Projects. (zeneration and approval of regimental BMs begins
the actual procurement phase of the material plan. Approved
and signed BMs are used for preparind purchase documents or
to draw against existing supply stocks. |

The BM is annotated with document or regquisition
numbers for each line item of material. This number is the
most important component of fthe material resource plan in
the opinion of the writer. A requisition number is assigned
to each and every item requisitioned in the U.S. Navy supply
system. That requisition number identifies the unit that
requisitioned the item, identifies the Julian date that the
item was requisitioned, and, for NMCB project material. it

identifies the project the material is destined for and the
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specific item. The Navy supply system has a worldwide
‘ Y
Yorrt
computer system that can immediately provide updated status "
)
on each requisition number. As will be shown later. the (ﬁ
Y
[P A
material status reports track material by the requisition =
W
numbers. ﬁy‘
o
Battalion material estimating begins with receipt of zi‘
project plans and specifications. Regimental estimates may md
'“‘,i
already have been completed while the battalion is d%*f
. . a‘f'n>
performing its estimate, or the regiment may still bhe §~“

-
-
-

a2 ¥

workingd on the estimate as the battalion completes its

- A »
. B
-

estimate. The independence of the two estimates is X
considered to be a ‘check and balance” process. Plarnners E;
and estimators, in either the battalion operations’ 'T;
department or the individual companies, prepare materinil 's;g
estimates from the available plans and specifications. Jgg
U
Battalion estimators utilize "Estimating Worksheets” similar '“ﬁn
to that shown in Figure 4-02 for their initial material : ;
eséimates. These forms are designed to facilitate material l”
' ()
estimation by master and detailed activities. A "Material ¢ f
Take-Off" sheet, Figure 4-03. known throughout the NCF as ‘-:
well as the construction industry as the "MTO", is completed Eﬁé
based on the information on the estimating worksheets. on t;
the MTO, similar materials may or may not be consolidated ?3;
Y
into line items. Battalion MTOs are used to gdenerate Bills ;:2
of Material, Fidure 4-04, which when signed, become official f’
procurement documents allowing the expenditure of  proiect Ef:f
funds. For CONUS procured materials, the regiments retair E"J'-
control of project funds, and therefore, control of BM '~x
R
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Material estimators estimate the quantities of material
for each level III1 activity. In addition to annotating the
material to the MTO or the estimating worksheet, the
material 1is identified on the Construction Activity Summary
(CAS) Sheet for the particular activity that requires that
particular material item. The CAS sheets serve as the tools
for identifying all of the resources required for the
completion of the work activity. This identification of
material by level III activity on the CAS sheet. is the link
for the integration of the material plan and the network
schedule.

The precedence network and the CAS sheets together tie
material to the activities during which the material is to
be used and to the timeframc when the material is required.
The CAS sheets list the resources for the activity and the
schedule identifies when the resources are needed within the

context of the activities needed to complete th

D

construction.

The material resource planning mentioned thus far
pertains to the establishment of the pian during the
planning phase of the project. For the majority of the
construction tasking, these operations occur while the
battalion is still in homeport. The next step in the
material resource plan begins in homeport and carries
through the duration of <the deployment. Battalion
generated MTOs and BMs, and regimental BMs serve as the
basis for the battalion material resource plan. Regimental

material status reports provide updated information or
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material procurement and shipment. Generated by the p

regiments responsible for the deployment site, +the reports ?Eﬁ

are generated biweekly. The report sent out by the 31st NCEk a&;

is known as the Project Control Report (PCR) and the report. ;@f

sent out -by the 20th NCR is known as the Project Status g §

3 Report (PSR). The PCR and the PSR are the battalion EEE
. Material Liaison Officer’s (MLO) main source for hard info :f’
k on material status. However, due to the lead time required "é‘:g
in updating and mailing the reports, the reports are fig

typically limited in usefullness to planning for material ég.

needed in several weeks or months in the future. Current éég

material status for materials needed immediately by the é?ﬁ

‘ battalion must come from other sources f?f
Battalions begin following the material status at some »gﬁ

: point during the homeport period. Attention is directed {3%
towards the material necessary for projects scheduled ftor ??}

. the first portion of the deployment. Project Control ‘:§
Reports and Project Status Reports are forwarded to ?;ﬁ

battalion in homeport as well as the to the deployed “*‘

X battalions. The PCR and the PSR provide bi-weekly material et

! updates for material tracking throughout the project cycle,

homeport planning to deployment execution.

Project execution demands'the proper distribution of ﬁg‘
material to the projects. This part of the material és
resource plan calls for the control and allocation of })'._
project material at the deployment site, Inventory :E:
management. is a well established system 1in the Navy. E;E:

3
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Project material inventory management is carried out in
accordance with procedures established by the Navy 3Supply
Corps.

Material receipt reports by the battalion while on
deployment assist in the control of material in shipment.
The battalion bi-weekly reports the material it has received
at the site. This receipt report is bounced against the
status report for material shipped that should have been
received. This check on shipping helps identify possible
lost materials and initiate corrective actions before the
lost material creates project progress conflicts.

Excess material from projects can accumulate. This
material provides an important function in the material
resource plan. Although discouraged as indicative of poorly
planned or executed construction, the excess material built
up at each deployment site is beneficial to later projects.
Many times material is delayed in procurement or shipping

and a similar material is available in the excess material.

X oL 0

This material can be used on the project in the place of the

delayed material. Excess material plays an even more

’4

important role in resolving problems for material
requirements not identified until the project has begun.
The time required for CONIJS procurement and shipping of
material identified 1late in the cycle could cause serious
disruptions 1in the project schedule. The availability of

the excess material helps to lessen these probiems.
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The actual procedures employed by the Dbattalions are
somewhat similar to the directive prescribed procedures., but
they are adjusted to fit the realities of the operational
Navy. The actual managers of construction battalions are
faced with the realities of unexpected losses of material in
shipping and project sites being somewhat different from
those described in the plans.

In order to ascertain the true application of
construction management procedures in the operational
battalions, requests were sent to the nine active battalions
for any instructions or directives that the battalions have
in place that direct their operations and construction
management. Five of the nine battalions responded with
rackets of assorted instructions, forms, manuals., and
execution plans.

The most obvious fact evident from the information
received was that no two packets of information were
identical. The request asked for ‘“any construction
managément instructions or directives” the battalion
operates with. Although this request was somewhat general,
it was specific enough to limit the request to construction
manadement. Nevertheless, each battalion responded
differently to the request. The nature of information
received ranged from a “Construction Management Manual”
submitted by NMCB 40 to mere collections of forms used 1in
construction operations. The only true similarity among the

information received was the use of standard forms taken
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from command instructions or CECOS guides; 1i.e. level I and
Il schedules, Construction Activity Summary Sheets, or
sheets for listing activities. A consistency from battalion
to battalion was not evident.

The lack of similar information tends to demonstrate
that the battalions all perform individually. Each
battalion has its own style, or specific format, 10U
performing construction management and, even this procedurs
may vary from Operations Officer to Operations Officer.

The information received supported the idea that
material resources do not receive the level of attention
that labor resources receive. The majority of the
information supplied pertained to the | scheduling ot
construction activities and the analysis of labor
requirements used throughout a deployment. This result
reflects the fact that the battalion Operations department
is concerned with fully employing a set number of workers
for a definite period of time. Puring the project planning
period, showing effective use of available labor for the
deployment is most likely the number one goal.

Having reviewed the initial information received from
the battalions, a questionnaire, Figure 4-05, was deveioped
to solicit current opinions about NMCB construction

operations and material resources planning from battalion

Operations Officers. The questionnaire was desidned t. daraw
out opinions about the material resource plan. The 4nswer:
to the questionnaire added 1nvaluable infaormaticon  t.o e
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knowledge dained from the Dbattalion instructions and
directives about the extent of battalion material resource
planning. Battalion Operations Officers provided first hand
experience with the battalion operations and material
plannindg, and accordingly, contributed a great deal of
information that only could have been alternativelv
provided by first hand observation of the active battalions

for a year or more. The questionnaires were sent tn Lhe nine

active battalion Operations Officers. Seven of the
Operations Officers completed and returned the
questionnaires. Four of the questionnaires were
supplemented with additional comments. The comments tended

to show a true interest in the topic (material resource
planning) being pursued. The questionnaires are included as

Aprendix A.

QPERATIONS OFFICER QUESTIONNAIRE SURVEY

Deployment Sites Represented:

Question number | was included in the survey to
determine the most recent experiences of the respondents,
specifically which deployment sites were represented by
the rsspondents most recent deployment. A good coverage of
deployment sites would ensure that the results would include
information and opinions about both Seabee commands. CBPAC
and CBLANT. and both support regiments, 20th NCR and 3ilst
NCK. A dnod representation »f deployment sites would also
help ro 1denti1fy material problems possibly unique to. or

characteristi~ »f a particular deplovment site.
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Existence of Serious Material FProblem=z:

Questions 2, 3, and 13 of the survey were designed t.o
establish whether material resource problems were plaguing
the battalion construction operations. and if so. JusTt how
serious were the problems considered to be by the battalion
Operations Officers.

Question 2 was included in the survey to determine
whether the battalions experienned material related problems
on a fairly consistent basis. This question was designed t.,
question whether material related problems were serious
enough to warrant an indepth analysis. Positive answers to
the question by the majijority of the respondents would
indicate that the battalions were experiencing troubles with
construction material and that some form of <oorrective
action might be necessary: the standard operating proceaures
were not doingd the job.

Question 3 was asked in order to provide a subijective

evaluation of the character of material problems that were

being encountered by the deployed battalions. The loukic

being that material delays and shortages may indeed be
prevalent. but that they could possibly be of minar
ronsaquences and be considered as more of a nuisance than a
searious concern by the Operations Officers.
wuestion 13 was included to find out which of th

regour~es the Ops Officers considered as creating the most
prorlearn The answers to this question would neip ro
¢r. r.*.z~ material resource planning with respect to

rre; regourrces, tools, equipment, and labor.
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Timing of Material Related Problems:

Questions 4, 11, and 12 were all concerned with the
timing of battalion material problems or the timing of
commencement of material tracking as part of the material
resource plan. The cyeclical nature of battalion operations
has been shown to place additional burdens on the

construction operations; therefore, the identification of

critical planning or execution periods would be heipful iun

resolution of such material problems.

Question 4 was included to determine whether material
problems were associated with a particular timeframe of the
deployment. Identification of a particular period of the
deployment. when material problems were prevalent would add
insight into resolving those problems and improving material
resource planning. For instance, if all of the material
problems were associated with the first few months of the
deployment, then it 1is possible that the problems were
closely associated with the battalion turnover.

Question 11 was included to ascertain if the

5%

o

battalions were receiving sufficient material information

while still in homeport. Because of the hectic nature of

-
-ty
ol
o

the homeport period, material tracking could be neglected.
Construction execution may seem far off to battalion
personnel at this time; the construction operations seem
somewhat removed from the day-to-day routine of homeport
inspections and formal technical/military training. Adding

to the problem of following material status during homeport
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is the fact that many battalion personnel are temporarily
assigned to duty outside the battalion. Ordanizational
continuity is not as strond in homeport as it 1is while
deployed.

Question 12 was closely related to question 11. The
intent being to identify at what point during the homeport

material tracking began in earnest.

Battalion Material Tracking Mechanisms:

Questions 5, 6, 7, and 10 of the questionnaire survey
centered on the battalion material tracking system. The
Project Status Report and the Project Control Report are the
foundation for NMCB material status updating. However,
experience has shown that the PSR and the PCR must i«
supplemented with other means, phone calls, tracking boards,
listing of critical items, or some other control process.

Question 5 dealt with battalion initiated material
tracking. The question was intended <to help identity
whether the battalions were employing material tracking
methods in addition to the PCR and the PS3R. FPositive
answers to the question would indicate that the battalions
had individually developed some means to track material.

Question 6 was associated with question 5. Its
intent was to show how the battalion initiated material
tracking systems in use were constructed. For positive
answers to question 5, question 6 asked how the material was
sedregated for tracking. The possible answers to the

question identified the various levels of detail for
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material tracking. from proiect segregation to detailed
activity sedregation.

Question 7 was included to help to identify the degdree
of involvement of the Operation department in the material
tracking function. Material tracking is essentially a
function of the MLO and the company level construction
supervisory personnel. The degree of involvement of the
Operations department provides some insight into the
seriousness of the problems encountered by the battalions.
More firsthand involvement by OPS may indicate serious
weaknesses in the methods employed.

Question 10 was included to address whether material
status should be tracked by "percent material received” or
by “status of critical items”. "Percent material received’
provides a general overview of the material status for a
project, but it has shortfalls in that it weights each [line
item of material equally, from a box of nails to an air
handlinb unit. "Status of critical items” is a more
specific tool requiring more work initially in determining
what items should be considered critical; and therefore.
should be tracked. This method also requires the continual

evaluation as to what is critical.

Material Planning and Activity Scheduling Integration:
Questions 8 and 9 were designed to show the extent of

intedration between material planning and project scheduling

employed by the battalions. The material resource plan can

increase in effectiveness if the material is readily related
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to the time when the material is needed. Linking& marteriai
and time produces a plan that can foresee material
constraints befors they become problems.

Question 8 developed the idea of material resource-
network schedule integration. The importance of rthis
integration may be a key to the material resource pian. The
responses would indicate the extent of materiai res wiproce
plan and network schedule integration practicea by rpe
battalions.

Question Y9 was related to question 3, specificaliy
positive answers. This question was intended to determine
if the material resource-network schedule integration was

accomplished at the detailed artivity level].

Material Groups Contributing to Material Constraints
Questions 14 and 15 were designed to 1dentify thoue

material groups that were responsible for the dgreatent

matsrial constraints; and therefore, should be the focus ot

attention in any suggested material resource plan.

Question 14 asked the OPS GOfficers to 1dent: fv  tpe
material d&roup with whirch they experienced the Ereates:
material constraints . wuestion 15 askmdi for their
opinions as to which three groups they would recommend
tracking. The answers to these two questions would be
helpful in establishing the priorities of the material

resource pian.
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Interest in Development of Integrated
Material Resource Plan:

Question 16 was included in the survey to see 1f the
battalion Operations Officers believed development of a
material resource plan closelv integrated with the network
schedule, level I[I]I activities, would be of use to the

battalions.

PRESENTATION wF SURVEY RESULIS

Deployment Sites Represented

As shown in Figure 4-06, all five main body deplovment
sites were represented in the survey by the most recent
sxperiences of the respondents. This complete coverage nf
deployment. sites ensured that both Seabee commands and both
support rediments influenced the results as submitted by the

OPS Officers.

...............................................................

supstion . To wnicr depiassent site 013 your
Jattaiion ;ast gepiov °
MICH DEPLIIMENT 3Tt
! Fuertc RICO
dxinawa, Japan

’ 3igonellé, 3icii
4 Ukinawa, Jadban
0 Rota, Spain
b Guas
i ruerto A.Ce

Figure 4-06 : Question 1 Results
Existence of Serious Material Problems:
In response to question 2, (see Table 4-01) five of the
severn, respondents noted that “"material delays and shortages

were prevalent during construction operations™. The sixth

respondent, NMCB 3, qualitied his "no” with the statement,
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"We had our share but not prevalent.”

It would be anticipated that material problems would be
sncountered on many construction projects. The very nature
of the construction industry places a high demand on the
planning and utilization of construntiom materials.
However, the construction operations of United States Naval
Mobile Construction Battalions appear to be extraordinarily

burdened

Question I, were naterial deiays and snortages prevalent during
depioyment construction operations ?

i3] ) ] ] b ¥
-K0 X H]

guestion 3. now wouio you characterize those aateriai crodleas o
-MERE NUISANCE
-#INOR CONCERN 7
-MAJOR CONCERN T
nUWEYER PROBLENS
WANDLED iNHOUSE
-SERIOUS ENOUGH TG

CAUSE TASKING CHANGES X ] ¥

g §-3 H ¥
g 5-3

we

3¢
<

duestion 13. Fate the following areas witn recpect to the ievel

of probleas experiences with depioyaent constructicn cperations :
- 4D37 FROBLEMS to I - LEAST PROBLEMS)

-MATERTAL NONAVATLABILITY i i i 1 i i

-cRQUIFHENT 3nGRTuBES O

CONFLICTS R T S
-MANPGWER SHORTAGES OR

GVERMANNING O T A T S
-OTHER 2t Ie
# "SKILL LEVEL SHORTAGES" or "SKIic LEvel OF CREw LESDERST

Table 4-01 : Questions 2, 3, & 13 Results

with material related problems. The respondents
acknowledged that the problems they encountered were

frequent enough to be considered as ‘“prevalent”. NMCE
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construction operations place a heavy burden on the material
resource plan, more so possibly than many other types of
construction.

The responses to question 3 (see Table 4-01) of the
survey indicate that the material problems encountered were,
for the most part, serious enough to be a major concern to
the Operations Officers. Three of the seven respondents
checked the option that material problems were of maior
concern but that the problems were resolved inhouse, within
the battalion organization. The NMCB 62 Operations Officer
checked both the option that problems were “major, but
handled inhouse”, and that the problems were "serious encugh
to cause taskind changes”. In additional comments supplied
by that Ops Officer, it was explained that one electricalj
distribution projeﬁt was possible only because the materiai
needed, <transformers, was available on a borrow-pay back
basis from the station public works department. Another
project undertaken by NMCB 62, 53 percent of the tasking was
dropped because steel piles due on board the third month ot
deployment did not arrive until the last month or
deployment.

Two other respondents noted that material problems were
serious enough to cause tasking changes. Tasking changes
disrupt the level 1 schedule and the entire deployment
schedule is threatened, depending on the seriousness or iLhe
tasking change. In many cases, taskind changes cause

battalions to begin construction on projects that are not

T AR



truly ready from a material standpoint, and some material
expediting is usually required.

One of the respondents, NMCB 4, stated that material
problems were of a minor concern; however, the answer was
qualified with the statement, "But this is a time dependent
problem. At the begdinning of deployment, I can work around
them, but at the end of deployment, unresolved problems
create a crisis.” It appears from the answers receivecd that
the battalions are all encountering material problems thar
are serious enough to warrant the attention of the battalion
Operations Officer, and many times, the attention of the
tasking command, either CBPAC or CBLANT.

Question 13 (see Table 4-01) responses for Six
battalions rated material nonavailability as the cause for
most frequently encountered problems with deployment
construction operations. The resources of equipment and
labor were rated as contributing less to construction
problems than material resources. The reality of this
response was stated in a note attached to the survey by the
Ops Officer for NMCB 3. He wrote, “Material is the only

problem I have since I ‘own’ equip % manpower rescurces.”

Timing of Material Related Problems

The problems experienced by the battalions were evenly
distributed during the deployment according to the responses
received for question 4 (sce Table 4-02). Three of the
battalions reported problems associated with the first half

of the deployment, two of the battalions reported material
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problems associated with the last half of the deployment,
and two battalions reported problems mainly associateu with
the last 45 days of the deployment. The OPS Jfficer for
NMCB 62 annotated his reply with the following statrment.
"The nature of our problems endured throughoutr. Afrer
midpoint. however, necessary adjustments had beern efferted
to mitigate impact.”

The comment helps to explain that material protjens
would be expected earlier in the deployment when personnet
were becoming familiar with their Jjobs and necessarv
contacts were being made. With problems seemingly prevalent
during the entire deployment.. the importance of the material

resource plan is emphasized.

wuestion 4. #hich peri00 of ceplovaent seemes (o
prodbleas with aateria:r nonavaiiadijity

-5 IRST 45 DA
<FiRST mnLr OF DEFLG-MENT
-SECOND maLF OF DEPLGYMENT
-FINAL 45 DAYS

auesticn li, U10 CDETITICAS ARG “LJ neve accuTate
aateriai on site orior 72 gepis.iag

duestion 1. At what montn our:ng tne homeocrt 8ic Muj or
Operations beqin closeiy tracking aaterta; status @

R3T THREEL MONTHS
-FunTn NONTH
-FiFTH MONTH
-5i+74 MONTH
-LAST HONTR OF miMERCRT
if LONBER "kl 301 504743

-NOT PRIOR T3 DEFLGTMENT

Table 4-02 : Questions 4, 11, & 12 Results
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Five of the seven respondents, in answering {iesST.
11, (see Table 4-02) noted that thev 11 nave a-
acrcounts of the material on si1te prior to  tepl i
early tracking of material status would he eaxpe rao;
critical to the material. res.ur—-e p.an. and  Knowina
material is on site 15 extreme| .mporTan’® 1r
The five battaiinns witn gond inr "rma”1 . Al
si1te could concentrarte on tnie mAateroa.
shipped. The other twno DATttA.:I MNS wi i .~
could not limit their scope and instead tac t.
on tracking all of the CUNUS procured materi1ai
projects. The material on site p.avs 1 v.i%a.
providing the batta.:in w:iv: ; firm
construction  tasking Earix s neli,et pr
materia, on site when thim bHha®TAa, . "0 Malr Lol
construction executioun
The answers to questinn . see Tapn,e
varied somewhat. Four of the responses
material was tracked frnm the start -t *fne  nomepo-
first three months Une resyondent answersd it
tracking began 1n earnest during toe fourtn month
homeport. The last two responses noted materiai  “raaKing
beginning during the sixth month.
Four of the battalions with accurate accounts  of
"material on site” bedan their material tracking during tae
first three months of homeport, and the riftn battalion

with an accurate account of “material on site  began

material trackindg during the fourth month of homeporr.
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JObwvinusly. eariy establishment of material tracking wnile in
hnomeport leads to beneficial resuits in havingd a good
accnunt of material cn si1te ., and from that a gond start on

tne ~onstruction tasking.

Battaiion Materiai Trackingd Mechanisms

The responses to question 5 (see Table 4-03) were
eaven.y Spilt with four Ups Ufficers reporting the use or a
supplementa. mater:ial tracking system and three Ups Officers
reporting that no additional trackind method was emploved,
Two of the positive responses were annotated with supporting
~omments that material status was tracked via telephone
between tne battajiion MLO and the supporting rediment.

For question b (see Taois 4-03), two ntf the responses
thilatel mater:al sedregatec by proayect., another segregated
oy pro'ect detail activity (on tne CAS sheets)., and the
third segregated by some other means. noted to be "separate
board Hn wall with all necessary i1info'. The respondent that
noted that material was segredated by project also noted
tnat sedregation by prolect detail activity “would be best ™.
This demonstrates that only one of tne seven battalions that
responded was trackingd material in accordance with
recommended procedures. A good deal of planning effort is
expended allocazing material to the project detailed
activities durind plannind and estimating. This efrfort

should be followed up with and maximized by tracking the

material and updating the status in relation to the detailed

acrivities.
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NMLE i I8 % 82 T4 33
Guestion 3, Other than tracxing saterial via the “Project Status
keport® or tne 'Froject Controi Recort®, was a systes for
tracking matersai status deveioped within the hattaiion ?

4

-¥ES b ) X b

-
-RU ¥

<

guesticn 6. !f so, was (ne saterial segregated ov

-FROSECT # 3
-PROJECT MASTER ACTIVITY

-PROJECT DETAIL ACTIVITY 13

-SOME OTHER IDENTITY 1)

+ "Separate board on waii with ail necessary info*

## *(C.n.S.: Sheets”

In the Uperatione Departaent wnilh Ratertai was

-

Guestion 7.
wrackes ?

-—

10 THE SCHEDULE X
-MATERIAL PRESENTLY

DELAYING GPERATIONS 4 ¥ 5
-QTHER it
+ “MICRO COMPUTER GENERATED MATERIAL REPORT"

=%
>

Question 10. As Uperations Officer, were vou more interested :n

the "gercent materiai® received per oroject, or just the status
of critical 1tess ’

-FERCENT MATERIAL RECEIVED 3

-3TRTUS GF CRITICAL [TeMS % 3 i X X %
Table 4-03 : Questions 5, 6, 7, % 10 Results 'éts,:;‘
:::ﬁ:if
o“:*
The majority answer for question 7 (see Table 4-03) l(ﬁ
was that the Ops Officer became involved with tracking those ":
items “critical to the schedule”. Four of the seven ,'N.':
N

L 2L 7

o
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iy
. .. Wye!
respondents answered in this manner. The three remaining &ﬁ&
!’,'?’,

A(, a"

respondents indicated that Ops only became involved with the .
t ‘25‘
material "currently delaying operations"”. *ﬁﬁ
JETB
. . ‘:. Y
For question 10 (see Table 4-03) five of the seven &¢f
l'saj.i

responses 1indicated that the "status of critical items” |is T
LW
more important to the construction management than knowing y%
: ARG
.(
"percent material received”. There are no surprises in this g%
ey
response; obviously the battalion Ops Officers are aware of gai
l" U]
- - “" - . .
the shortfalls of "percent material received” and recognize tﬁ‘
]
) . . ) o'l.v.
that it 1is a small percentage of material, those items ﬂQ&
pLEN
critical to the schedule, that has the real potential to :;4
iy,
-
drastically affect construction operations. ;hﬁ
e
e
Material Planning and Activity Scheduling Integration .
R . , s ey
Four of the responses to question 8 (see Table 4-04) fh$
A
. . . ok
showed that no intedration took place. Two of the ;gﬁ
l&‘.ﬁ"‘,
« . . R .n"f'

respondents noted that their material plans were tied to the ey
o
schedules. This question drew several comments from the -%ﬁ
g
respondents. ey
..‘:'.;I
KRN
MRS
- oo e o
NMCS P34 @ e T U3 e,
N — B
guestian 3. #as a saterial resource ptan that t1ec sateriats -0 b

the schedule developed for the deplovaent? e,

)
-¥ES ] X (.\_'r “

-NU A A X 3 4 ':(:?
%,

Question ¥, [t SO0, was the material resource pian re:atec L

directlv to 'segregates oy construction altivities ° N :\
-1i5 2::
'NO :\
Table 4-04 : Questions 8 & 9 Results A
.
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|
l NMCB 3 included the followind statement with his ‘“yes" ;f‘
|

4,:";;'0.
answer: @yﬁ
o
"Level 1III activities. This is a key concept of 'hyﬁ
project control and is a common mistake many battalions s
make. Such as, scheduling drywall installation at =
month 3 when metal studs won’t arrive until month 4. e
This makes for for an unrealistic schedule. Control of ﬁﬁ%
this problem is particularly paramount at the 45 day sy
Ops review when ¥ tasking is assigned by CBPAC/CBLANT. $QF§
The danger is that the S-3 may commit to reachingd a ettt
certain ¥ without realizing its impossible.” D
Yo
NMCB 4 annotated its "yes"” answer with the statement, 'ﬁ&?
1t
tyet,
"We had plan, but there was no system that popped up a :yﬁt
ve ‘l;"‘l“.
red flag when there was a problem”. iﬁ?“
NMCB 62 answered "no"” to the question and included the note, 3Eﬁt
RN
(Y ... ¢
"It was a cross-check item. Critical items were considered . ?&
only". $m$
NMCB 74 alsc answered "no” to the question with the note. ivgl
v
.. .\‘ ]
"Major hit during ORI". i
(ORI is Operational Readiness Inspection and its purpose is .ﬁﬂ;
to determine the level of readiness to deploy of the e
battalion.) e
. . ‘ \\«
Three “"yes" answers were received to question Y (see &%e‘
Tl
Table 4-04). A positive answer indicated that the material . %ﬁﬂ}
XS
4
resource plan was related to detailed activities on the
OO
network schedule. This situation would be the preferred ﬁ&&!
\'\‘\;t‘;
method in that the foundation for it is already laid with ﬁﬁﬁ{
\.’||"\i
the CAS sheets. S
30
ANTYY
Material Group Contributing to Material Constraints : D
Ty
The answers indicated that the vast majority of b,
material problems were associated with CONUS procured j\P
-\.‘_\'
materials (see Table 4-05). The materials with typically ﬁ%ﬁ:
.‘,\
LY.
long lead times (doors & windows. electrical items, HVAU RERLY
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equipment) were identified with material constraints. The
materials noted as contributing to material constraints were
also the materials where the correct size or type was
required for the specific application. Feor instance,
electrical finish items or plumbing and piping are not as
readily interchangeable between projects as drywall or
lumber would be. Generally, the correct size pipe or
correct electrical panel box is an absolute requirement to
construction progress. |

From the responses to question 14 (see Table 4-0§),
HVAC equipment was noted by four battalions as being the
number 1 material group with the greatest material

constraints. Electrical items, both finish and rough, were

hnCa & 4 4 82 Td I

guestion i4. From your battalion experiences, which sateriai
group nas created the greatest material canstraints :
{ RATE THE TOP THREE {1 , 2 , J)6ROUPS CREATING PROBLEMS,

-LUMBER

-DOORS/ WiNDONS
-FINISH ELECTRICAL
-ROUBH ELZCTAILAL 2 1
-FINISH PLUMRING 2
-ROLGH PLUMBING 2
-DRYWALL/ INTERIOR FINISHES
-REINFORCING STEEL

-PAINTS

-PRE ENGINEERED

BUILDING COMPONENTS

-PIPE

~FiPt FITTINGS

-CGNCRETE

-ASFHALT

-nVAC EQUIFMENT i } i
~0THER it

"~
d

L= )
ra ke
L

L&)

"2

(2]

ra P+ L
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What three aaterials groups would vou most recosmend tracking @

NMEB 1

1, Heavy tisber 2. HVAC equiprent 3. Doors & windows
NMCB 3 ¢

i. HYRC egquipmsent I, Electricai gear 1.e. transforaers

NMCB 4

l. FRougn electrical 2. Finien electrical 3. Rougn plumbing
KHCE 40 : '

{, vl Z. Fiumoing 3. Eiectrica:

NNCE o2

Annotated "I would not trach it this wayy | woulg track critical
items that affect project accomplishaent. #What 1c on the
critical path ?*

NNCB 74

t., Doors & windows 2. Pipe fittings 3. Finish electricai
NMCB 133 ¢

1, HVAC 2. Electricai 3. Mechanical

Figure 4-07 Quesﬁion 15 Results

noted as contributing to matrial constraints. Doors and

windows, typically special sizes for each project, were also
noted by three of the six respondents as contributing to
material constraints.

Interest in Development of Integrated
Material Resource Plan

NMCB 1

4

guestion 15. Would develcoment of a material resource pian that
tracces materiai bv dstai: i n
pattalion operations °

~N
o LLMITED

Table 4-06 Question 18 Results
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The respondents all replied that such development would
be of use (see Table 4-06). Many of the answers were
annotated with suggestions and comments for such
development. NMCEB i annotated the answer with the
statement, “If COMCBLANT or COMCBPAC provided activities".
This sugdestion is taken to mean that the activities should
be standardized throughout the NCF. NMCB 3’'s answer was
annotated with, "Does this mean tracking material on a time

line? If so, it may be helpful but you must always consider

what activity is in prodress. Long lead items should be be
ordered when identified. The uncertain delivery schedules
cause problems later, but ad.justments may be made.

Material should be basically ordered well enough in advarnce:
of the construction execution to allow for procurement and
shipping. NMCB 4 hit on a critical element of material
resource vplanningd and possibly the primary reason why
currently established procedures are internally adjusted.
The following note was made, " But it must have a simple way
to be updatea and simply show input on activities i.e. crew
leaders have got to be able to understand it." Simple to
use, update and understand, and the developmen!. will have a
chance for success. NMCB 40 annotated its answer with.

"What we need to concentrate on are items procured in the

states, From that we need to look at long lead items such
as HVAC equipment and specialty items...". This response
provides reinforcement that the long lead items merit a

dreater share of attention during the material planuine
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CHAPTER 5 : CONCLUSIONS AND RECOMMENDATIONS

GENERAL OBSERVATIONS

Having reviewed the completion reports for seven
battalion construction deloyments, reviewed the operating
directives and instructions for the battalions, and surveyed
the Operations Officers responsible for the construction
efforts of seven of the nine active battalions, several
observations about Naval Mobile Construction Battaiion
material resource planning became readily apparent. Like
any other construction operation, material availability and
utilization attracted alot of attention and “guidance”.
Four facts dominated the investigation. Those being

1) Construction operations undertaken by inited

States Naval Mobile Construction Battalions are
best characterized as small project construction.

2) Material resource planning for NMCH
construction operations is of particular
importance because of the character of the
construction.

3) The requirement for solid material resource
planning is understood within the '~ Naval

Construction Force as evidenced in the policy and
procedures directives.

4) Well established, coordinated, and intedrated
material planning is not being satisfactorily
employed in the NMCBs as evidenced by the
responses of the battalion Operations Officers.

CONSTRUCTION CHARACTERISTICS
NMCB construction operations were shown in chapter 3 to
be typical “small project” operations. The operations

characterized as
-consisting of a large number of projects., 20 to AU tur
a six month deployment;

-projects typically of short durations, 1 week to
several months;
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-projects employing crew sizes of less than thirty
personnel, many times only four or five workers;
-projects generally consisting of only a few paths of
execution on the network schedule; a critical path and
one alternative path not beind uncommon.

-construction being accomplished at relatively remoile
overseas sites with long logistics pipelines:

-many times the construction occurring in operaticnal
environments.

Each of the noted characteristics places demands on the
construction material resource plan. The apparent
simplicity in size and duration may at first appear to ease
the construction management burden, but the opposite is
true:

“"To those involved with small projects, resource
management may seem like a lot of extra work to do
something which could be done intuitively. However. it
is on the small project that resource management is, by
far, the most critical since small projects have very
little alternative work that can be done when a lack or
labor or materials sLops progress. “(20)

The NCF policy of procuring construction materials in
the continental United States for utilization at oversesas
sites establishes a long “"logistics pipeline”, both
physically and organizationally. The wvast majority of
Seabee battalion construction projects are executed at
distant overseas deployment sites. The relative remoteness
nf the sites to the sources of project material contributes
to the physical length of the logistics pipeline. The §f§

e
logisites pipeline is also lond from the organizational
standpoint because construction materials are procured.
supplied and shipped in accordance with Navy-wide palicies

and directives imposed by the Chietf of Naval Uperations

through the Navy Supply Corps. Construction materialys
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cannot be bought directly from the shelves of hardware
stores or 1local suppliers without going through the Navy
supply system.

Projects undertaken in operational environments must be
executed in the most expeditious manner. Projects of this
nature can only be undertaken with a committed availability

of construction materials so as not to cause undue delay or

hindrance to facilities receiving the construction eftort.

Material resources, however, are the questionable
resources; the resource with less certainty of being
available when required. Material resources, therefore,

must receive that much more attention during planning and
execution. Battalion planners must establish the necessary
material resource plan to copfidently and comprehensively
support the battalion labor resource plan, the Deployment

Execution Plan.

IMPORTANCE OF MATERIAL RESOURCE PLAN

"Resource planning is based on the inarguable premise
that work cannot be accomplished without four essential
resources necesary to accomplish the given scope of work
materials, people, equipment, and time."” (20) Battalion OFS
Officers work with relatively fixed labor, equipment and
time. Material cannot be truly considered a known commodity
until the material is delivered to the project site. The
nature of <the construction ‘and the logistics pipeline
combine to make project material the most highly variable or

the construction resources and also the resource over which
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the battalion exerts the least control. The importance of 53%

the material resource plan to the success of U. S. Naval }“Vﬁ

Mobile Construction Battalion construction operations cannot "%§

be overemphasized. :ﬁ?

S0

t& t

IMPORTANCE EMPHASIZED IN DIRECTIVE I §

Material resource planning is not foreign to Naval }?}
Construction Force project management thinking. As shown in :;ﬁ?
chapter 4, the importance of such planning 1is frequently :.ﬁh

)

expressed in the instructions and publications that guide 2?5

NMCB construction efforts. These references clearly fg:g
emphasize the importance of material resource plans and EE
Yo P

the need for integratind those plans to the network

schedule. Battalion OPS Officers responsible for the actuail

’1 LRy
LT

construction operations of the NMCBs also expressed their

w T vy

o 2:5
understanding of the importance of material resource ':
planning, but they also indicated that actual planning does 3?%
not reflect adequate emphasis on construction materials. %-f
Project materials were noted as creating the greatest '1

')

constraints on operations.

Instructions such as the "Operations Officer Handbook"”
and the two Seabee command instructions on project
management, COMCBLANTINST 10370.1 and COMCBPAC 5200.1, lay
down the foundation for battalion material resource
planning. While the NCF instructions provide a solid
foundation for battalion material resource planning, the
instructions do not specifically ocutline and define the

elements of the plan. The elements for the material resource

: 4 ¥ GO R ) N S IO S A T Y o e O M) Uy W
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pPlan presented in Chapter 4 were compiled by the author by
reviewing the pertinent NCF instructions and publications.
This plan, however, cannot be found in any specific location
in the references. It was collectively composed from the
information contained in all of the sources reviewed and
from experience. This collection of elements. nevertheiess,
contains the ingredients for a superior material resourcs
plan; one which could easily be integrated with the networi

schedule.

PARTIAL APPLICATION BY THE NMCBS

The responses to the Operations Officer questionnaire
survey 1indicated that the battalions are conducting oniy
partial material resource planning for tasked construction
as outlined by the guidance. In responding to a question
about the existence of a material resource plan that tied
materi:.. to the schedule, five of the seven UOPS UOfficers
responded that no plan existed. In spite of the guidance
expressing the importance of material planning and., mest
probably, with the OPS Officers’ understanding that material

constraints would be their number one concern. many of the

battalions are deploying with less than adequate material

,‘_‘
e'2'e}

resource plans. In the cover letter returned with the

".
Jl

L ]
’,

questionnaire, the Ops Officer for NMCB 74 stated, “We

‘g

55

preach tying materials to level III hut [ did not personallv
check and it did not happen on last deployvment. Urew
leaders are supposed to do this in our battalion.”

This discussion is not to imply that the battalions are
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deploying with out any thought to material requirements.
Battalions are clearly identifying material requirements and
taking steps to track material status. Material

requirements are identified on Material Takeorfs and Bills

I

l

I

;

! of Material. There are also attempts to integrate

B scheduling and material by identifving material associated
with specific construction activities. This tracking 1is

E done on the Construction Activity Summary Sheets; however,
the consistency by which this tracking is accomplished is in

§ question. Material status tracking and updating is

E accomplished with the two regimental material reports, the

Project Status Report and the Project Control Keport.

These basic elements form the core of the material resource

plan and are employed by the NMCBs for the maijority of

tasked construction. Nevertheless, the questionnaire

responses indicate that the elements are not being brought

todether into a responsive material resource plan by most of

the battalions. Consistent battalion level directive

appears to be lacking for the material resource plan.

MATERIAL RESOURCE PLAN AS A STAND-ALONE ENTITY
The <third objective of this work was to suggest
improvements to the Material Resource Plans of NMCBs. There
are some areas in the application of planning procedures
that have been identified during this research as requiriag
further attention. It is in the search for improvement 1in
the application of resource planning procedures that the

suddestions to follow are made. The importance ot the
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Naval construction battalion material resource plan to the o Q
successful execution of construction tasking has been :@;i
previously demonstrated. Because of this 1importance. the t‘ﬁﬁ
Material Resource Plan must receive an increased measure or ?5@3
the attention and effort from battalion planners. 3#:&
Developing the material resource plan should receive, as a g;fﬁ
miqimum, the same 1level of attention and effort as is  §“'
directed to the development of the Deployment Executioun ﬁi:?
Plan. é"’ '::A‘
!

Definition of the Material Resource Plan: —
Definition of the Material Resource Plan is a E’l
significant contribution to the success of the plan. Sﬁﬁg
Defining the limits of the plan, listing the functions of ;‘?:
the plan, and outlining the elements that g0 to make up the %& %
plan contribute to the effectiveness of the plan in ;fjw
accomplishing cons?ruction tasking. Battalion construction 5;““
personnel must readily know what the Material Resource Plan %%éi
consists of and what it is designed to accomplish. At l*ﬁ

present, battalion planning personnel are familiar with the
various elements of resocurce planning such as the MTO and
the BM, the PCR and the PSR, and CAS sheets. However. the

consolidation of these elements into a distinct Material

Resource Plan is not being fully implemented. From the oo
results of the research it appears that each battalion has f”'?
its own idea of what planning for the material resources ‘Q’
consists of. Unlike the Deployment Execution Plan., the g§k$
battalion labor resource plan, the Material Resource Plan is }sf@

D
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not an entity in itself.

Functions of the Material Resource Plan:

The first, and foremost, step in defining a battalion
Material Resource Plan is to clearly identify the functions
of the plan. What the plan is to accomplish must be spellied
out before the elements of the plan can be brought together
into an operatind program. A NMCB Material Resource Flan

must carry out five functions ; they are

1. Identify project material resources
required.
2. Relate material resources to specific

construction activities for which the materials
are required.

3. Schedule material resources; level the
resources with the construction network.

4. Track material status from identificaticn
through utilization.

5. Identify the impact on operations of

material delays, shortages, etec.
Naval Mobile Construction Battalion material resource

planning presently fulfills the functions of identification

of requirements, integration of the requirements with
construction activitie:, and tracking the
procurement/shipping status. Completion of battaliion

Material Takeoffs and regimental Bills of Material «learly
identify material requirements, and there are varied
attempts to relate those requirements to specific activities
by using CAS sheets; the consistency with which this occurs
may be of some question. Bi-weekly redimental proiect
material status reports allow the battalions tn track
project material status from identification through receipt

at the deployment site.
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NMCBs do not typically carry through on the
identification and integration and fully develop a resource
schedule, function 3. A resource schedule is a logical
result of identifyindg the resources and relating them to
specific activities, but, it involves a great deal of effort
and requires constant and continual updating in order to be
of any use. Such a resource schedule would help identity
constraints while they could still be resolved in spite of
the logistics pipeline. The resource schedule would be
immeasurably helpful in determining alternative courses of
action in the event of unavoidable material delays.

In developing the battalion Material Resource Flan., the
battalion Operations and planning personnel must take some
important actions with regard to the plan. The Operations
Officer must recognize the importance to the successful
execution of construction tasking of a sound Material
Resource Plan , and this importaqce must be emphasized to
the battalion planners and construction crews. Therefore,
the OPS Officer’s first major action must be to accord the
Material Resource Plan the same attention that he accords
the Deplo&ment Execution Plan. This action can be easily
accomplished if the OPS Officer defines the Material
Resource Plan to himself and to his personnel. Each
battalion Operations department should develop its concepts
for the Material Resource Plan so as to carry out the five
functions listed above. Operations must clearly define tue

battalion plan to all personnel involved with battalion
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tasking and material support. This definition can be
accomplished in a battalion construction management manual
or instruction. Wherever it is defined, it must clearly be
stated that it is the "Material Resource Plan", and it
should stand alone as an entity contributing to successzI
execution of tasking. The battalion Operations department,
the battalion MLO, and the battalion construction managers
and supervisors must be able to comfortably talk about the
Material Resource Plan and each know exactly what they are

talking about.

Level of Detail for the Plan:

The most influential decision about the Material
Resource Plan that the battalion must make concerns the
level of detail that the plan goes into. Obviously, all
material resource requirements must be initially identified
for procurement and shipment. However, the battalion may
decide not to develop a resource schedule for all material
resources, and instead, may decide only to develop a
schedule for those material resources critical to the level
II schedule of each project, material for critical path
activities, or for materials that are known to require a
long time in the logistics pipeline, lond lead CONUS items.
This narrowing of attention allows the Material Resource
Plan to concentrate attention on those items with the
greatest possibility of adversely effecting construction

operations.

0
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Material on Site:

Another consideration important to the implementation
of a realistic, useable Material Resource Plan is the
knowledge of material resources already on site prior to the
battalion deployment. Completion of the battalion tasking
is based on the execution of tasking bedinning immediately
upon arrival of the battalion main body after the camp
turnover. In order for the battalion to begin tasking, the
critical materials for the projects scheduled first must be
available on site. The battalion must know this information
early in the homeport planning period in order to develop a
realistic level 1 schedule. The battalion can easily improve
its situation in this concern by identifying and assigning
the battalion MLO Officer and MLO chief going into the
homeport period, and allowing them to track material status
from the start of the homeport. The MLO Officer and the
chief must become fully knowledgeable about the status of
required materials long before the battalion deloys. This
consideration is supported by the results reported by those
Ops Officers who said that MLO personnel were on the job

early in the homeport period and fewer problems were

experienced.
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SUGGESTED FUTURE RESEARCH

This work has been of a base level; formulated to

determine if the planning of project material resources was

a serious concern for Seabee construction management. This

study indicates that construction material resource planning

is of the utmost importance in NMCB operations and worthy of

continual improvement.

One critical 'area for continued research is in the
development of the NCF Material Resource Planning
capability of the SAMM System.

Additional research should be conducted into
identifying those specific materials that have
historically been hindering construction operations.
Developing the 1listing of specific materials or
material groupings that have traditionally been causing
delayed operations would give battalion planners a
database of information upon which to base early
Material Resource Planning decisions. This research
could also help to identify procurement/shipment times
for specific items to specific deployment sites.

An extremely important project for additional research
would be the development and testing of a model
battalion Material Resource Plan incorporating the SAMM
system. with the current material resource planning
elements. This model could be tested and monitored for
one battalion over two to three deployment cycles.
Data could be closely collected pertaining to the
status of construction, status of construction
materials throughout the period, material delays,
procurement/shipment times and the comments of the
personnel using the plan.
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SUMMATION

This project was undertaken to determine the importance
of sound, consistent material resurce planning to the
successful construction operations of United States Naval
Mobile Construction Battalions. Material related delays and
constraints are common to most construction efforts, and, as
has been shown, the construction operations of NMCBs are
particularly demanding on the efficient utilization of
project materials. The overall character of the operations
requires a determined Material Resource Plan for successful
completion of tasked construction. The critical nature of
the construction was found to be expressed in policy
directives for the battalions and the basic elements for
such a plan are in place. NMCB material resource planning is
not lacking for procedures or the proper elements.
Appropriate procedures are sufficient in the NCF to guide
each battalion in developing spund, consistent Material
Resource Plans from deployment to deployment. Instead, the
deficiency lay with the application of the elements, more
specifically, in the lack of consolidétion of the elements
into a firm, stand-alone plan of action for material
resources. Battalion emphasis need not be on developing new
or different forms for the material resource plan, but
should be on forming the existing elements into a committed
and distinct plan that carries out the five functions stated

previously.

o, 1 i DM NCal™ ( SN NOAE " R k. ) P9 s Vs Ty, j ()
SRS ML A T it M0 G e T LR Ve T R '.‘\e!“n‘.‘a""

gt

o
lh‘,\s“t‘*,&f‘



105

REFERENCES

1. Bar;ie, D.S. and Paulson, B.C.

Professional
Construction Management, 2nd ed. New York: McGraw-Hill,
1984.

2. Brasfield, Charles W. Jr. "SAMM: Computers for the
Seabees”. Navy Civil Endineer, Fall 1986, pp.24-25.

3. Halpin, Daniel W. Financial & Cost Concepts for
Construction Management. New York: John Wiley & Sons, 1985.

4. Kern, Dale R., ed. Engineering and Construction
Brojects:  The Emerging Management Roles New York:
American Society of Civil Engineers, 1982.

5. King, J.R., ed. Improving Productivity. New York:
American Society of Civil Engineers, 1983.

6. Neil, James M.

c : T Cost Estimati .
Control. Englewoods Cliffs, New Jersey: Prentice-Hall,
Inc., 1982.

7. Nunnally, S.W. Construction Methods and Manadement.
Englewoods Cliffs, New Jersey: Prentice-Hall, Inc., 1980.

8. Spruill, Victor F. and Popescu, Calin, ed. Current
Practices in Cost Estimating and Cost Control. New
York: American Society of Civil Engineers, 1983.

9. Stock, Molly. j
New York: McGraw-Hill, 1985.

10. U.s. Navy Department.
Qperationg., Student _  Gyide. Naval School, Civil
Engineer Corps Officers, Port Hueneme, CA, 1882.

11. U.S. Navy Department. i i
COMCBPACINST 5200.1. Pearl Harbor, HI, 1982.

12. U.s. Navy Department. i ‘ '
i COMCBLANTINST T

10370.1. Washington, 1982.




106

REFERENCES (continued)

13. U.S. Navy Department. Deployment Completion Reports.
U.S. Naval Mobile Construction Battalion SEVENTY-FOUR.
Diego Garcia, November 1977- July 1978.

U.S. Naval Mobile Construction Battalion ONE.

Diego Garcia, March 1981- November 1981.

U.S. Naval Mobile Construction Battalion ONE THREE
THREE

Rota, March 1982- September 1982.

U.S. Naval Mobile Construction Battalion ONE.

Rota, September 1983- April 1984.

U.S. Naval Mobile Construction Battalion SEVENTY-FOUR.
Guam, January 1979- September 1979.

U.S. Naval Mobile Construction Battalion THREE.

Guam, April 1984- December 1984.

U.S. Naval Mobile Construction Battalion ONE.

Okinawa, December 1984- June 1985.

14. U.S. Navy Department. ili ini
Guide. Naval School, Civil Engineer Corps Officers,
Port Hueneme, CA, 1982.

15. U.S. Navy Department. i
Learned =~ Manual. NAVFAC P-399. Washington, 1972.

16. U.S. Navy Department.
NAVFAC P-315. Washington, 1985.

17. U.S. Navy Department. Operations Officer Handbook.
COMCBPAC/COMCBLANTINST 5200.2. Washington, 1977.

18. U.S. Navy Department. SEABEE Construction Management.,

Student Guide. Naval School, Civil Endineer Corps

Officers, Port Hueneme, CA, 1983.

19. U.S. Navy Department. SEABEE Planper’s and Estimator’s

Handbook. NAVFAC P-405. Washington, 1983.

20. Westney, Richard E. Mapaging the Epgineering and
j of Small Projects. New York: Marcel

Construction
Dekker, Inc., 1985.

Interviews

21. Neil, Benjamin D., LCDR, Director Military Readiness,
Naval School Civil Engineer Officers School, United
States Navy, Telephone interview by Robert M. Carr, 19
February 1987.




APPENDIX A : A0

l,‘ S

OPERATIONS OFFICER e

| QUESTIONNAIRE SURVEY RESPONSES




i
e
( "I’l
COMPOSITE RESULTS: NMCB OPERATIONS OFFICER QUESTIONAIRE :;t:;:;
e, 2%
o
iy
i. To which deploysent site did your battalion last depioy ? =
s
GUAN ROTA oy
PUERTD RICD SIGONELLA R
OKINANA N,
‘. .i'
!"‘t‘-
2. Mere saterial delays and shortages prevalent during deploysent R
canstruction operations ? i“;\'
\ .‘!
YES: § NO: 2 '!:‘:
a‘ '# Y :
3. How would you characterize those saterial probleas : f!'??
{Check one) -
*
MUTSANCE 10 ! "'2;
CONCERN T9 S-3 22 :v:t:;
CONCERN TO S-3 HOWEVER PROBLEMS HANDLED INHOUSE : 3 .:',t','.j
ENOUGH TO CAUSE TASKING CHANGES : 3 ;‘-
. . . R
, 4. Which period of deployaent seesed to have the sost probless with ::1:3
: saterial nomavailability : B
{Check one) ‘ R
Bohy
FIRST 45 DAYS : 0 Sl
FIRST HALF OF DEPLOYMENT :3 o
SECOND HALF OF DEPLOYMENT : 2 c':::’.'
j FIML 45 DAYS . ?‘t;:
‘- Wt
3. (Other than tracking material via the *Project Status Report® or the ::::“
*Project Control Report®, was a systes for tracking saterial status S
‘ developed within the battalion ? LAY
YES : 4 M3 ot
)
6. 1f so, was the saterial segregated by : Y Y
(Check one) 4
PROJECT 12
PROJECT MASTER ACTIVITY 1 0
PROJECT DETAIL ACTIVITY | ‘
) SOME OTHER IDENTITY i |
7. In the Operations Departsent which material was tracked ? "":'.
O
A
AL PROJECT MTERIAL ;0 ",?.:::'
ITENS CRITICAL TO THE SCHEDULE 1 4 e
MATERIAL PRESENTLY DELAYING OPERATIONS : 3 i
OTHER HIB :
A
0
8. Was a saterial resource plan that tied saterials to the schedule o‘::
developed for the deploysent? :é::
YES : 2 NS oo
o
rer 2 . "l
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COMPOSITE RESULTS: NMCB OPERATIONS OFFICER QUESTIONAIRE ::.:;;u:
o
) v
9. If so, was the saterial resource plan related directly to ::::::::
LA AP
{segregated by) construction activities ? .
'\“
YES : 1 MO : 0 ';§
10. As Operations Dfficer, were you sore interested in the *percent [’ .‘, ‘
saterial® received per project, or just the status of critical itess ? whn!
r {Check one) -
a
PERCENT MATERIAL RECEIVED I ) %
STATUS OF CRITICAL ITEMS  : 6 v %
’ {1. Did Operations and MLO have accurate accounts of "saterial on cite '3"- o
prior to deploying ? s
] Sy
NN
YES : 5 N2 2 .::o,:::
| | o i
12. At what sonth during the hoseport did MLO or Operations begin :.t.:,l:
closely tracking saterial status : A
(Check one)
3
3%
FIRST THREE NONTHS s 4 RO
FOURTH MONTH : 2 o -
FIFTH MONTH 1 0 7-‘.5“’.
SIXTH MONTH : 2 g
LAST MONTH OF HOMEPORT IF LONGER THAN SIX MONTHS : 0 [ ,
NOT PRIOR TO DEPLOYMENT 1 0 ey
!.( A
o.u. P
13. Rate the following areas with respect to the level of probless N "-"
experienced with deployeent construction operations : ,éfog
(1 - MOST PROBLEMS to 3 - LEAST PROBLENS) w
-
MCB 1 3 4 40 42 74 133 .-s
MATERIAL NONAVAILABILITY T T T T W
EQUIPNENT SHORTAGES OR CONFLICTS 332 3 3 2 3 "'."'\
MANPOMER SHORTAGES OR OVERMANNING 2 3 3 2 3 3 2
OTHER 2 1 C e
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COMPOSITE RESULTS: NMCB OPERATIONS OFFICER QUESTIONAIRE -'kgt
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14, Fros your battalion experiences, which saterial group has created 'L'E”
the greatest saterial constraints : U
{ RATE THE TOP THREE (1 , 2 , 3)GROUPS CREATING PROBLEHS) ::‘::::4
0,.;'1'
WCB 1 3 4 40 62 T4 133 .:‘.:‘.:'-
LUMBER ':"a':'
DODRS/WINDONS 2 3 1 i
FIMISH ELECTRICAL ’ 3 3 A
- ROUBH ELECTRICAL 2 1 ﬁ}:':
FINISH PLUMBING 2 3 PAZX
) - ROUGH PLUNBING 2 e
DRYWALL/INTERIOR FINISHES o0
REIMFORCING STEEL i
OTHER o
PAINTS 2 ¥
PRE ENGINEERED BUILDING 3 .
CONPONENTS : ~Jﬁ¥
PIPE e
PIPE FITTINGS | 2 .
CONCRETE 2 R
ASPHALT 3 4
HVAC EQUIPMENT 1 i 1 ’23' {f,
15. What three saterials groups would you sost recoasend tracking : $2L°§
MCB L3 4 02 o
1. TIMBER HVAC ROUGH  HVAC NO DOORS/ HVAC )
ELEC LISTING WINDONS Ny
2. WAC  ELEC FINISH PLUNB PIPE  ELEC a8
ELEC FITTINGS by
3. DOORS/ ROUGH  ELEC FINISH NECH 7y
NINDONS PLUNB ELEC :t:::
v
: 16. Would development of a material resource plan that tracked sateria iﬁf?
: by detail (level IIl) activities by of use in battalion operation ? ,
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