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_ ABETRACT

‘Th. main purpose aof this paper i=s to examine the
varicous aspects of Facilities Maintenance Management of
Share Activitieam in the U.S. Navy. Included also are some
references to Marine Corps installation operations and
maintenance as it differs from the Naval side.

The paper vill show the operational aress that
maintenance management is composed of (planning, execution, L
and appraisal) as vell am the details of the structural
organization tasked to administer the maintenance function
(Public Yorks Department for the Navy and Marine Air Bases,
Froilities Maintenance Qffice for Marine Corps Ground
Activities), Numerous excerpts from Naval Facilities
Msintenance Instructions are included am appendices to help
further detail the maintenance operational procedures and
forms management.

In the final chapter, the writer examines various 1

aspects of service contracts as they apply to accomplishing

the maintensnce function., More commanly known as Facility
Suppart Contracts, they encompass far more than the standard
garbage collection or grounds maintenance tasks of years
past,

It wmust be noted that this peaper does not establish
facilities maintenance or service contraot pelicy;

furthermore, it does not necessarily reflect the views of
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ftho Navy. It there are any conflicts between this paper and
the Naval Facilities Management Instructions, Marine Corps
Orders, or the Naval Facilities Contracting Manual (P-68),
then those applicable refersnce instructions are to be

folloved.
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CHAPTER I
INTRODUCTION
A. Bagkaround. The expression Facility Maintenance
Management (FMM) has many vide interpretations. In many
casmes the FMN effort ranges from variations in the
proceasing of veork orders to a complete absence of any
control vhatscever., At times, the FMM process suffers due

to a lack of funding support faor the overhead costm, that

‘includem inspectors, planners and estimators, and work

reception. Experienced Maintenance Managers have seen these
problems., The point here is that the system described in
this report doea not have universal acceptance in the Navy;
in fact, from activity to sctivity, meany organizational
differences can be found, Howvaver, vhen the systom is umed
properly, it will sshieve better maintained facilities at a
lover cost to the command.
B. Qbiegtives. The abj-ctivc; aof the maintenance management
system are to maximize use of available resources through
the fellowing means:

1. Increased torkforoe productivity.

2. Pravide s consistent and proper level of maintenance
to all shore facilitiews,

3. Reduce Maintenance Costs

4. Provide appropriate rezponse to command

requirementas.
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C. Pregents. The Navy’s Facility Maintenance Management
system ia based on several "maximsa" or precepts:

1. Maintenance and Repairs (M&R) are less costly if
caught in their incipient stages; therefore, the asystem
should find and generate MLR inatead of waiting for it to
appear as & customer request or an emergency call.

2. Enough money is never available to accomplish sll
the MLR; therefore, a consistent system of job priorities,
based upon operational considerations and maintenance
standards, should be used.

3. The planning and programming of the activity’s
maintenance effort (Maintenance Control) im pgt the job of
the shep’s supervisors or the Maintenance Division Director.
A separate staff arganization is needed to determine vhat
vill and vill not be done and vhen to do it.

4. Mauintenance Management should viev and analyze the
maintenance effort after vork performance, both in terms of
individual job performance snd maintenance division
productivity es a vhole. (1-6.9)

D. Eungtional Breakdown. The Facilities Management System
tranalates the above cbjectives and precepts into a simple
set of procedures aimed at incoreasing maintensnce
productivity through the use of a Planning Phame, an

Execution Phame, and an Appraisal Phase. For a better




understanding, these three phases can be further subdivided
as follovs:

1. Planning Phase

(a) Work Generation

(Bh) VWark Classification

(c) Work Input Control

(d) Job Order Preparation (Planning & Estimating)
2. Maintenance Execution

{a) Shop Scheduling

(b) Shop Performance
3. Appraisal Phase

(a) Appraisal

{(b) Quality Assurance (1-6,10)

These three functional sareas are covered in the
subsequent Chapters III, IV, and V. To understand hov these
functions are carried out, a basic understanding of the
Maintensnce Management orgeanization is required; therefore,
the camponents of the organization are detailed in Chapter
Iz,

E. NMsintenance Contragting. Since enough resoursces are never
available to sccomplish sll the required MAR, the economics
of this situation have resulted in the umse of the private
(commercial) sector to stretch the maintenance "dollar®,

The tocol here ims A service contract and it allove the

maintenance manager to apply his limited in-houme manpover
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vhere it is most needed. Further, the mavings achieved
through contracting makes the Maintenance and Repair budget
ge much further. In many cases, the use of contract
performance vice mn in-house affort has resulted in some
problems; consequently, this area must have special
management and administrative requirements. These various
requirements are briefly covered in Chapter VI, Summary of
Service Contracts. (1-6.26)

F. Apnendices. Several charts, forms, and procedural
material are reproduced as appendices at the end of this
report to support and further detail the material presented

in the following chapters.




CHAPTER II
PUBLIC WORKS DEPARTMENT - DIVISIONAL FACILITY MAINTENANCE
MANAGEMENT RESFUONSIBILITIES
The Public Vorks Department (PWD) is the shore facility

component tamked to perform the maintenance function. The
associated diviaions within the PWD responsible for
Facilities Maiatenance are detailed in the following
sections: (2-2.3)
A. Maiptenance Conirol DRivision (MCD)
i. Congept - Planning and estimating is most successful if
all maintenance vork is processed initially through a
specified unit of the PWD that plans, estimates, and
programs the vork. This unit is the MCD, or the Facilities
Management Engineering Division (FMED) at some activities.
2. Maintenance Contrql Division Fungtions ~ This unit is
responaible for the preparation of the long-range
maintenance plan, inspection, vork reception and control,
planning and estimating, eand determining when engineering
assistance is required. For maintenance voerk and by
direction of the Publis Works Officer, the Maintenance
Control Director can authorize job orders within specified
limits, MCD alsc prepares estimated standing job orders for
typically a tvelve month period and additiocnally specifies
preventive maintenance inspection (PMI) frequencies. For

vork performed through service contracts, the MCD will




usually prepare the contract specifications. MCD is usually
divided into the followving "subdivisions®. (1-2.18)
(a) Work Receotdon & Control Branch (WRCB)

This unit of the MCD handlez screening,
classifying, and recording all maintenance requests;
controlling the procecsing of requests, inspection reports,
job orders, and emergency/ service work authorizetion;
typing job orders; and maintaining the inspection/

historical files.
(b) lampection Branch (IR)

The IB carries out the shore facilities inwpection
program through performance of public works and utilities
inspections vithin assigned schedules. Included under this
responeibility is the technical control of the Preventive
Muintenance Inapecstion (PMI) for the shops forces;
prnplr-tiop of inspection reports reflecting the physical
plant condition and ralested job crders to correct the
deficiencies uncovered; and preparation of the Backlog of
Maintenance and Repair (BMAR). Unless the IP functions are
combined with the Planning & Estimeting Branch, cthis branch
is staffed vith vage board inspectors.

(c) BPlanning and Egtimating Brangh (PLEB)

(1) The PLEB prepures manpover and material

estimates, and compil-, eatimating information for improving

estimation techniques on labor/ material costs.



(2) Responsibility for overall job planning and
preparing vork estimstes, initiating and expediting job
orders for wvork performed by the Public Works Maintenance
divisicn lies with the PLEB. This branch prepares the main
part of the job order wvith the Financial Branch af the
Administrative Division providing the acsounting data. The
Public Works Officer, or his Assistant, and the Naintenance
Contral Director can approve job orders.

(d) Servigs Countract Branch

This branch is responaible for the preparation and
inspection of Facility Support Contracts as vell ams
certifying contractor invoices for payment. Contract
adwinistration, including advertising, receiving bids,
avarding the contract, negatiating change orders, and paying
the contractor is handled through the Qfficer In Charge of
Construction; hovever, there are exceptions to this.
Empheasis on the Commercial Activities (CA) Program has
resulted in workload surge on this branch.

(1) Cantract Prenarstion ~ In the firm bid
prcsedure, contract preparation is normally accomplished as
an initial step; hovever, many activities lack the in-house
sxpertise to prepare service contract specifications. This
situation is repidly changing as more p.r-anﬁol are run

through appropriate NAVFAC training courses. Ta support the



activities, NAVFAC is preparing Performance Work Statements
{PWS) which provide a basic guideline for formulating
contract plans and specifications. The activity is still
responsible for taliloring these PVWSa to their specific
command needs.

(2) Contragt Adminigtration - NAVFAC ham
established within the 0OIC organization a nev billet titled
Service Contract Manager (SCM). The SCM is the position
vith responsibility for service contract management, He is
either assigned to the contracts field office or to the
agtivity in the service contract branch of the Public Works
Department. Technical guidance is suppliied from the EFD.
After contract avard, the SCM is the main point of contact
with the contractor. His principal responsibility ims to
insure tha contract runs smoothly and the purchased product
is provided in accardance with the contract specification.
If change orders become necessary, he processes them and
makes a recommendation to the MCD or QIC, depending on the
organization, to issue a change. If the contractor is

having problems, the SCM recommends action to the MCD/ 0IC

invaolving time, money, quality, or safeiy and he coordinstes .

matters of contract interpretation vith the contrastor,
contraat specislist, and MCD/ NTC. The Quality Assurance
Program (QAP) prravides the SCM vith the required information

on contractor perfermance. Furthermore, the SCM ham the
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respansibility and technical control over the QAP. The SCNM
duties can be delegated toc the Public Warks Department (PWD)
if mutually agreed betwveen the 0IC snd PWD that adequately
trained PW staffing is available. If the SCM is placed in
the PWD, this branch is usually placed under the cognizance
of the MCD. (1-2.17)

(3) Iampegtion - Insuring contractor performance
through the QAP requires a Quality Assurance Evaluator (QAE)
billet. The QAE serves as the "eyes and ears®" of the SCNM.
This billet performa the contract inspection/ surveillance
and reports directly to the SCM. The QAE is on the
sctivity’s ceiling and may be located in any of the PWD
divisions or in a department other than Public Works;
hovever, the position reports only to the SCHM on mervice
contract matters. Under the SCM or a Supervisory QAE, the
inspector vwill prepare and implement & QAE Surveillance
Plan. Activities requiring several QAEs usually establish a
Supervisory QAE pasition. This position is an interface in
the chain of command betwveen GQAE and SCM. At larger
activities, the PWD may delegute some or all of the SCM
duties to the Supervisory QAE depending on the Supervisory
QAE’'s experience and the activity level of involvement with
service contracts. (1-2,18)

B. Naintenance Division (MD)
1. Rivimion Size - Generally, the operating maintensnce
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force should be sufficiently large enough to perform both
regular and non-recurring maintenance. Construction,
alterations, and major repair or maintenance may be
accomplished through contract or in-house if the shop’s
forces are caspable of performing the wvork,

2. Fungtional Responsibilities -~ The MD responsibilities
include the maintenance of all public vorks, utilities, and
Family Housing. On some facilities, hovever, Family Housing
vork may be done by cantract. Where authorized, the MD may
almo perform construction, alteration, and repair work,
excluding contract vork. As vell as performwing planned
maintenance inspections (PMI) and emergency’/ service work,
the MD also handles utilities plant vork not sccomplished
through the Utilities Division (UD). Additional tasks
include grounds maintenance and upkeep, and all pest agontrol
operationa. .

3. NMaintensnce Divisicon Components = The MD components will
vary depending on the activity type and size due to
availability of certain shop skills (or lack thereof) within
other sctivities on the installation. The grouping of shops
into brenches as detailed in the folloving paragraphs are
only examples and may require some realignment locally to
obtsin maximum efficiency depending on respective shop size
ancd svailability of support from other shop resources aboard

the activity. The folloving shop breakdown is one

10
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possibility and can vary as required.

() Building Tredes Brangh - This unit includes the
following trades: carpentry, painting, masonry, and
riggers. Riggers may be placed in the Tranaportation
Division depending on local conditions.

(b) Metal Tcadem Branch - The fbollowing trades are
possible heret plumbing and pipe fitting, boiler
maintenance, sheet metal, and machine.

(e) Electrical Branch - This branch can include high
voltage lines, electrical communications and fire alarm, and
refrigeration/ air conditioning.

(d) General Services Branch - If present, this unit may
include: grounds and janitorial labor, refuse dispcosal,
grounds structures (railroads, roadas, etc.) and pest
cantrol. At smaller activities, this branch may be combined

wvith the Building Trades Branch.
(e) Emergency’/ Servige Brangh ~ This unit handles about

50X, or more, of all vork on an emergency or service nature;
consequently, this results in the other shops having more
time for scheduled maintenance or construction and repair

vark.

4. HMaintenange Diviaion Administrative Supgort - The staff

of the MD can include clerical personnel, a maintenance
scheduler, and various shop planners. The maintenance

scheduler performs overall shop planning and scheduling at

i1
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the division level. The shop planners provide supplemental
detailed planning at the vork center level. Additionally,
the shop planners should check incoming naterial to insure
correct quantities and quality. Organizationally, the mhop
planners may be under the shop foreman or directly under the
Maintenance Scheduler. (1-2.19)
S. Sueervision of Maintenance Division

(a) Shaps Enqinesr - This position directs and

coordinates all matters pertaining to shops operations and
for maintaining liaison betveen the Public Works Department
and other units on shop related matters. At smaller
activities, this pomition may bhe combined with the Assistant
Public Works QOfficer or the Shops Superintendent.

(b) Shaps Superintendent - Thims billet reports directly
to the Shops Enginser or the Asaistasnt Public Works Qfficer,
depending on the activity size, on all operaticnal and
administrastive matters. In addition, this position performs
the following supervisory tasks: production and overhead
control, Job assignments for work centers, vorkmanship
quality, material usage, peracnnel assignment, and personnel

training for the various trades. (1-2,18)

C. Utilitiea Divimion (UD)

i. Eungtional Responmibilities - Thism division handles the
operation of utility plants and distribution systems and the

cgorresponding operator inspection, PMI, and mervice work for

12
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pever, heating, refrigeration, compressed air, and sevage
treatment planta. Pumping stations and asuxiliaries, veter,
ateam, gas, electrical, and fue! oil distribution systens
also fall under the cognizance of the UD.

2. Segondary Funcgtions - Responsibility for determining the
need for maintenance, scheduling shut down time for
avallability 6! equipment/ saystems for maintenance and
overhaul, inspecting vork in progress, and final acceptance
upon work completion usually rests with the UD. The UD alsa
provides needed assistance as requested for control
inspections in specialized areas.

3. Staffing - The UD is made up of the minimum number of
utility trades personnel to sccomplish the above
responsibilities. NMaintenance beyond the scope in paragraph
1, above, is recommended by the UD director and processed
through the MCD for accomplishment by station forces in
accordance vith the NAVFAC instruction MO-321, Facilities
Management, or contract. For wvark performed vith station
forces, the UD provides the technical experience ss required
vith augmentation from the MD when additicnal resources are
needed.

4. Utilities Division Components - The UD component
structuring varies vwith the agtivity type and size and
depends an the degree to vhich utilities are generated and/

or purchamed. The following unit breakdown is one possible

i3
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divisional organization.

(a) Generation & Distribution Branch = Thia unit may
contain steam, gas, elect:ical, and mismcellaneocus other
utilities.

(b) Potable Water & Waste Water Branch - Water and
sevage treatments are the principal functions in this unit.
(1-2.20)

D. Iransnqrtaticn Rivisiqen (TD)
1. Functional Respoamibilities -~ This division has

cognizance over all transportation and equipment services to
all activity components. These duties include: operating
base vehicles and equipment pools: operating passenger and
freight transport systems; maintaining automotive, tactical,
construction, railroad, fire fighting, and weight handling
equipment. The TD also determines maintenance and repsir
required, schedules vork, performs maintenance and overhaul,
and inspects work in progress as vell as that completed.

2. Qrganizational Compongnts - Thim unit normally consists
of tvo branches: an Equipment Maintenance Section under s
Superintendent or Foreman and an Operations Branah under a
Senior Enlisted (military) person. The overall TD Director
is responsible for organizing, planning, supervising, and
coordinating work of the two branches. The major functions

of the two branches are detailed belovw.

(o) Qperations Branch - This unit handles the following

14
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functions:

(1) Operates station bus systems for personnel
mavements.

(2) Operates trucking system for intra-station
movement of equipment and material. A limited amount of
off-station shipping is also handled.

(3) Provides equipment and operators for
facilities mnintoﬁunco functions as requested by the
Maintenance and Utilities Divisions.

.(4) Amsigns vehicles on a long term basis te
station departments and other tenant activities.

(3) Qperates station motor pool and provides
vehicles on a daily and trip bamis.

(b) Rguipment Maintepnange Brangh - This shop iw
responsible for the sccomplishment of the following

functions:

(1) Plans and schedules all maintenance work to
ensure efficient shop’s loading and minimize equipment down
time.

(2) Jnapects and performs maintenence necessary to
ensure safe and serviceable equipment in a cost effective
manner.

(3) Accomplishes all maintenance vork as
authorized on shop repair orders.

(4) Performa Quality Control Inepections to ensure

13
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the safety and reliability of all maintenance completed. (1-
2.20)
E. Variations at Marine Corps Activities

Amn mstated at the beginning of this section, the Public
Works Department is usually tasked with facilities
maintenance. Although the PWD at Marine Air Stations are
like Naval Activities, the facilities maintenance function
at ground activitiss is assigned to the Fecoilities
Maintenance Officer, a Marine Engineering Officer, in
accordance vith the Marine Corps Order 11000.7B. (2-2,22)
Facilities Maintenance Organization in the Marine Corps, as
it differs from the Navy, is covered in the attached
Appendix titled "Facilities Maintenance, Marine Corps".
While there are some minor administrative as wvell as
operational differences, all other aspects of Marine Corps
Fuclility Maintenance are similar to Navy Facilities
Maintenance, which is representative in the remainder of
this report. Minor Differences will be covered with the

corresponding area on the Navy side in subsequent chapters.

16
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CHAPTER III
PLANNING PHASE OF MAINTENANCE

A, VWork Generation

Maintenance requirementa are generated by customers,
command (zone) inspections, and by the PWD through the Shore
Facilities Inspection System (SFIS). Additional special
inspectiona are performed on special facilities as required.
1. Cumtoner Rsguests - These are either written requests or
phone calls to the Work Reception Branch of MCD. Figure
III-1 is one form of a vork request used by customers for
requesting service from the PWD. Generally, it is for a job
over a certain level (usually work requiring over 16
manhours) and not of an emergency scope. Smaller job
requests are sent in via a service call (see Figure III-2)
form or over the phone. Enmergency requirements are received
by phone and recorded on the service call form. It is very
important that the customers he trained in submitting work
requests so they knov how to acquire service from the PWD.
(1-6.12)
2. Zone Inspectionm - Another method that produces vork for
PWD to accomplish im the Military "Znne" Inspection.
Typically, the discrepancy lists and carresponding reports

of action taken on the discrepancies are meintained in the

17
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Adminiastrative Qffice (Station Inapector’s Qffice at Marine

Corps Activitims).

3. Shore Facilities Inspection Syatem (SFIS) - The moat
fficient and effective nethod of generating work is
continuous insbcctian am this procedure identifies hidden as
vell as v.wible problemms. (1-6.12) The SFIS handles

existing facilities and equipment. Deficiencies are

" identified and corrective action iritiated to put the

facility back into the required condition., If the SFIS is
properly administered, the inspwution process will usually
spot defiéioncios in the evarly development stages;
consequently, the number of breakdowns along with repair
costs should be lovered and a smufficient backlog of workg (to
aliow effective vork programming/ scheduling) is provided.
This inspection progranm does not involva new construction,
alterations, or improvements except where these additions
might influence the maintenance level to be performed.
Facilities inspection should necessarily be performed hy
personnel, vith some corresponding trades expertise, who
krow the facilities to be maintained and the appropriate
conditiona atandarde. Fecllities Maintenance Management ia
most elficient with availuble resourcea vhen the maximum
portion cof mll repair vork is generated from inspection.
The SFIS im broken down into four main inspection types us

detailed in the following paragraphs.

20



(a) Qperator Ingpection. This inspection includes

examination, lubrication, and minor adjustments to systema
and equipment over wvhich the PWD has cognizance. Specific
details for inspections are usually covered in the standerd
operating procedures for the respuctive operator. Egquipment
breakdovns and do!io}opciol beycnd the operutor’s capacity/
authority are reported to the corresponding supervisor and/
or to the Work Recoptian Branch (Z-6.1)

(b) Bxuventive Mesintenange Ingpegtion (PMI). This ares
of 1nap-etionvinvélvol oxam;ngtign, lubrication, wminor
repair and adjustments of facilities, systems, and equipment

to vhich no operator is assigned. PMI handles items that,

. if disabled, could interfere with essential opersaticns of a

Naval/ Marine Corps activity, endanger life or property, or
involve a high cost or long lead time for repair or
replacement. While the Inspection Branch has the
respansibility to determine vhat is inspected and the
frequency involved, the shops’ peragonnel generally carry cut
the PMI. Determinations of vhat and hov often to inmpect
are normally made with advice from the shops personnel and
using asppropriate Navy and commercial publicationsa.
Breakdovns are reported, as soon am practicable, to the
respective superv.sor and/ or work reception brunch for
appropriate follov-up action. Deficiencies are reported to

the Inspection Branch Manager, in the MCD, via the shop

21
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inspector’e supervisor. The Inapection Branch revievws
reported deficiencies, initiates any required action, and
during Contraol Inspection evaluates the PMI effectiveness.
(2-6.1)

(e) Control Inmpection (CI). The CI is a facility
examination, scheduled in advance, to determine the existing
facility condition as cnmpnr.& to the required level of
maintenance. The objectives of these inspections are as
follove: to monitor adequacy of operator inspections and
PMI; to achieve reductions in repair costs and breakdown
frequency; to provide a well balanced work flow to allow
effective planning and scheduling; to provide inspection
service for facilities not covered by PMI or operator
inspection; to eliminate over maintensnce; to classify
defects as to the hazard degree and serve as a basis for
safety certification; and to provide better planning for
labor utilization and material requirement cetermination.
Contral inspection ims accomplished through Inspection Branch
personnel or by Planning and Estimating persconnel.
inspesctors do not adjust or correct equipment problems;
consequently, they report deficiencies to the Inspection
Branch Manager and breakdowns to the cognizant supervisor or
Work Reception & Control. When the Inspection Reports are
completed, the Inspection Branch Manager processes the

reports. The Maintenance Control Director (or Facilities
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Management Engineering Director) reviewa the Inspection
Summaries for acceptance, correction, or rejection with
corresponding work authorization vhere required. Control
Inspections are typically divided into structural/ building,
electrical, or mechanical as required by the respective
activity. (See Figure III-3 for an example of a Control
Inspaction Report.)
4. Specisl Inspections. In addition to the station
inspection program, a program =xists for providing
inspections that require specialized skills, tools, and/ or
equipment. Examples of these specialized inspsctions
include, but ara not limited to the following sreas:
airfield pavements, underground utilities, moisture in
built-up roofing, undervate: inspections, s«nd unfired
presoure vessels. This program is handled through the
NAVFAC EFDs. These inspection results are combined with the
Control Inspection findings to yleld a composite facility
condition for future maintenance programming. (2-8.2)
B. Work Classification

After the work requirement hss been identified, it must
be classified. Obviously, it im not prectical or ecvnomical
to manage a three hour mervice call with the mame "attentaon
to detail” as a major, 500 manhour minor construction or
repair job. In addition, required work must not be held up

on emergencies. All work, consequently, goes through an
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initial classification and screening process at the work
reception branch. During this process, the wvork
receptionist (trouble call desk) filters off illegal work,
identifies emergencies for immediate action by the
emergency/ mervice vork center, and non-emergency service
vork (less then 16 manhours). Additional factors that
determine lpprnprinte classification are the funding types
involved, jab duration, repetitive nature, urgency, and

customer type.

1. !9IB_iQlAlllliﬂl&iﬂhl.ﬂl&lﬂﬂtill- All generated work is

categorized into one of the areas detailed below.

(a) Enmergency Work. This work covers all emergencies
that require immediate action to prevent damage or loss of
government property, restore disrupted easential services,
and eliminate mafety hazards. Until the emergency praoblem
is solved, the smergency designation is assigned to the
work. This work is typically charged against a job order
established for emergency work for work less than 16 hours
and against the proper facility cost sccount numbers for
emergencies requiring over 16 manhours. If the emergency
vark can be planned and estimated prior to completing it,
then a minor or specific job arder siould be used for
requirsments in excess of 16 manhours. (Minor and specific
are defined in the next sections.) After the basaic

emergency problem ia corrected, any additional work regquired
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to finish coarrecting the situation should be processed
accarding to the werk involved. The initial emergency work
is authorized on Emergency/ Service Work Authorization Forwm.
(See Figure IIX-2)

(b) Eervice Work. This vork category is relatively
minor in scope and can be sccamplished under 16 manhours and
the current established dollar limit (most recently this
limit was #1000 but is subject to change). Service work is
authorized on the Emergency/ Service (E/8 Tiocket),

(s) Minor Work:. Minor work is greater than that for an
E/S authorization and less than that for a specific Job
Order, which is typically forty manhours (or whatever the
local activity cut off for minor work is). A minor job is
planned and estimated with Engineered Performance Standards
(EPS) if there is an applicable section. The costs are
collected, with other similar jobs, agsinst a standing job
order rather than as individual jobs. This results in less
paper work for the MCD. These authorizations are processed
as detailed in Appendix B(l1). This work is not used at
Marine Activities. (2-4.1)

(d) Specific Work. These mpecific job orders authorize
the performance of a specific quantity of vork. These jobs
are planned and estimated using EPS (vhere possible);
furthermore, they are scheduled and individually cost

accounted for performance evaluation. An example of a
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specific job is repair aof a veather damaged roof. Large 1
specific jobs are possible candidates for contracting out. !4
Specific job orders are processed as outlined in Appendix :4
B(2), Specific job orders are authorized for the following

vork types: ' ‘

(1) Jobs for other activities that are authorized

by a Request for Perfaormance of Work (NAVCOMPT Form 2273). ‘

(2) Jobs exceeding the Minor Wark limit.

(3) Job orders issued to correct poor vorkmanship
by Public Works personnel.

(4) Each job not funded from Public Works funds
and which the customer requires separate cost accumulation.
(2~4.2)

(e) Standing Job QOrders. In this classification, all

vork of s repetitive nature is included vhere cost
accumulations are required., These job arders (SJO)
typicelly include the folloving details:

(1) Complete specification of the wvork as broken
down into distinct job phames (A job phase is any amount of
vork that can be accomplished by one craft without having to
stop for ancther trade to perform some required element).

(2) Work Area location.

(3) Equipment types considered (in estimate).

(4) Labor hour estimate by job phase (using EPS).

27
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(5) Time interval the job order spans (month,
quarter, or year).
(6) Proper accounting data.

Two types of 5J0s are used: estimated and unestimated.
The estimated SJO mhould include s work description,
frequency cycle, and precise time and cost estimates. With
estimating, realistic labor and material estimates are
developed based on EPS, which yields a definite cost
reduction. The unestimated SJOs cover the repetitive work
that can not be estimated due to lack of historical data and
EPS or the nature of the work. These unestimated types are
issued as a fiscal document for recording total annual
charges. Work that is service in nature should not be
accomplished through an unestimated SJO. As an example,
SJO0s are not for replacing glass, clogged plumbing, or
emergency repairs. Changes on an unestimated SJO are
minimized in this way.

All SJ0m are revieved at least annually to determine
the necessity of work authorized, specification
completeness, adequate frequency for functionm performed,
reasons for labor hours variation from estimate, and the
total maintenance force hour requirements. (2-4.3)

2. RBevork. This work type is for correcting poor quality or
defective wvork. Revork requeste are initiated by customers,

and PWD supervisora. After rework initiation, the requests
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are then routed to the Maintenance Control Directer. The
MCD and the Directors of the MD and UD jointly investigate
the work and submit recommendations to the Public Works
Qfficer, or his Asmimtant PWO, The PWO/ APWO decidese the
cause of the problem and takes appropriate action to prevent
recurrence. Upon approval of the PWO, the MCD will prepare
a specific job order to perform the rework. The processing
of revork specific job orders im identical to other specific
Job orders except that the labor is classified under labor
class code 40 (for rework). (Refer to Appendix D for a
complete listing of all labor class codes.) (2-4.4)
3. Amendments to Job Orders. An amendment may re-open a
closed job order or change a current one under execution.
For an already closed job order, the amendment typically
states that the original job order is clmnased along vitih the
p;rpolo for re-opening it, such as performing additional
required work. If the amendment increases the estimate
dollar total, it tabulates the previous total estimate
together with the amount of incremse or decrease and the
amended total estimate. A standing, specific, or
supplementary job order may be amended for various reasons,
such as:

(1) re-opening a closed job order,

(2) medifying the technical specifications and plans,
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(3) inocreasing or decreasing the dollaxr estimate and/
or scope,

(4) changing the accounting classification,

(%) or a combination of any of the above or other
reasons.

Actual requests for amendments are initiated at any
supervisor level in the Maintenance or Utilities Divisions
and funneled through that respective director to the
Feoilities Management Engineering Divimion (or MCD). The
request states all essential feacts 8o the amendment can be
issued and yet minimize any added investigation. The
Diresctor of the MCD revievs all such requests and also
approves them, if so authorized, or mekes appropriate
recommandations to the PWO/ APWO for final approval on thoae
vhere the supporting facts justify the action. (2-4.8)

C. Work Input Control
1. Input Control Sgope. Work input control provides

planning and job status informa*tion from the work inception
through completion. Inc¢luded are the following functionsi
snsresning jobs for actual need, determining relative
urgency, programming those requirewments through the planning
stages, authorizing the work, insuring a balanced work load
for each vork center, staying informed on each job’s status,
and insuring proper vork completion. Work programming iw an

orderly process that balances jobm needed for daily activity
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perations with priority work required far operations,
repiir urgency, ar smafety. Actual vork prioritizing
procedures assure high priority requirements are handled as
quickly as possible., If the work ie generated through
inspection, required priorities are much easisr to
o-tnblilh. (Determining priorities is discussed under
Priorities later in this section.) Individual work
categories are handled together as a unit, For exanple,
minor construction is controlled typically by setting a
total dollar amount for the fiscal year. This limit is
fixed am some maximum percent of the total maintenance/
repair budget. The station wlanning board then prioritizes
the vork requests for final approval by the station
Executive Officer. Maintenance and repair afforts are
directed at the highest priority repairs on the highest
priority facilitiem. This does not mean thut some
facilities go without maintenance; hovever, various
facilities are maintained at different levels, These
maintenance level determinations are bused on the respective
activity’s overall cendition and misaion,

2. Responsibility. Input control responsibility is tasked
with the Facilities Management Engineering Director and
subject to review and mpproval by thi Public Works Officer.
Required decisions muast take into account resource

availability and, at times, involve several PWD divisions.
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While at large activities review of work input control is
typically the responmibility of the Assistant Public Works
Office, at amall and medium sized activities the Public
Works Cfficer may serve thia task.

3. Work Reception/ Control Brangh Funcgtione. This branch of
MCD screens, classifies, and records all incoming
maintenance and repair vork regquests. The branch carries
out the following tasks: controlling processing of work
requests, Jjob orders, and inspection reportas. Additional
functions include pomting and maintaining job status/ work
progresas charts and keeping inspection/ wvork order/
historical files. This branch handles job order flowa
within the MCD and to the shops divisions. Besides the
above functions, this branch handles corrections of work
request errors and cross checks with inspection reporte for
need verification and to insure that the vork has not
already been planned for accomplishment. (2-7.1)

4. Najintenance Level Effort. Upon deciding that work should
be accomplished within tvelve months, the relative
importance of a particular job to cther known wvork muast be
established. Each activity facility is assigned a Level of
Maintenance Classification Code (LMC) that relates the
activity mission to the reapective facility. This
determines authorization mand work programming priority. The

LMC is of vital necesaity to avold wasting scarce resources
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on equipment and facilitias that are not completely mission
oriented and required on a continuous use bmais. Refer to
Appendix B(3) for a limting of LMCs and corresponding
classification characteristics. (2-7.2)

S. ¥Wark Performange Tyne. The Maintenance Control Director
(or Facility Management Engineering Director) whether a job,
or portion of it, im to be done through shop forces,
military forces, or contract, This "methed of performance"”
decision is based on the planned and current vorkload of the
vork centers involved, work urgency, shops’ capability to do
the proposed vork, and vhether the function has been
contracted under the Commercial Activity Program, Shop
force ar contractual performance of the vork involved
influences the cost estimate nature, or wvhether one ia
required, and the authorizing documents.

6. ¥Yark Timing. Deferral of job order iwsuance may be
necessary due to budget constraints, veather conmsiderations,
and work center capability., During idle off-peak sessons,
maintenance of facilities and equipment is an important
aspect of job planning. As an example, the air
canditioning/ reefer shop typically performs A/C and
refrigoration maintenance during the off-peak (vinter)
months in areas vith hot summer veather. Due to known work
backlog, it may be beneficial not to issue job orders

immediately in an effort to promote uniform shops workload.
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Before final job oxder approval and subsequent release to
the shops for performance, the complete backlog of job
orders is reviewved to determine any which may take priority
over those currently being programmed for azcomplishment.
(2-7.5)
7. Work Assiagnment Prioritigs. To establish the relative
inportance cf each job to all other vork reguirements, a
priority assignment of some forwm im required. Matihour
availability and funding limits usually do not allovw the
accomplishment of all required and desircd work immediately;
therefore, a vork priority clessification system allows
scarce resources to be optimally targeted by defining a
particular job’s relative importance for planning purposes.
The Maintenance Control Director assigns the priority to the
preliminiry estiuste, vhich usually determines when that
particular job ir useleclied for final estimating. After the
finsl estimate is complete, the original priority now
influences the job placement intc the schedule. A priority
syatem alloving work classification baased on major work
scope anid justification contains the folloving type classes:

(a) Migmion Fungtion - work required to accomplish the
sctivity’s miasion.

‘b) Prevention - work necessary to provent significant

facility deteriocration through continual uae.

34



et s

| R S Y e

() Safety - work required to prevent injury to
persannel.

(d) Aeathetic ~ work needed to maintsin or improve a
facillity’'s appearance. (2-7.6)
8. Automated Dats Suoport (ADP) & Word Processing. All
information generated from work input control can be stored
for later use through ADP or word processing. This is a
major part of the BEST automated system (Bage Engineering
Sunport, Technigal) developed for Fublic Woarks. Refer to
Appendix C for a description of the BEST program. (2-7.1%)
9. Work Authorization Files. Work Receptioen and Control
maintaine these files for up to typically five fiscal years.
Completed Specific Job orders and minor work orders are
filed in issue sequence by date or by property number.
Emergency/ Service Work authorizations are filed by building
numbn{ in issue sequence. Periodic analysis of current
smergency/ service and completed reports by the MCD should
identify recurring maintenance or other problem areas. (2-
7.16)
10. Job Order Texminstion. A completed job order indicates
that the requirements ms specified in the job order have
been met, the quantity and quality of the job have been
inspecied and certified correct by the acognizant shops
foremen of the Maintenance and Utilities Divisiono, unused

materiale returned t»n shops storea, and the customer is
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satimfied. Refer to Procedure Chart #8 of Appendix B(2) for
completed job order processing. Closing out completed job
orders promptly and correctly is an important part of
mointenance management. (2-7,17)
D. Job Order Preparation

The last tvo sections included methods for the
Maintenance Control Director (same as the FMED) to classify
the work type, decide which jobms to undertake, snd which
resources to use in the wvork’a performence. For those
requirements the MCD decides to accamplish, and with station
forcems, a "vork plan'" must be developed. This plan is the
result of the planning and estimating process. Thia process
determines ectimates of manpover (time), material, money and
most important the operational sequence required to do the
job., (1-6,19) Jobs are usually broken into seversl phuses
vith each phase composed of a number of taske.
1., Job Planning. The job order states the wvork to be done,
equipment and material required, phassd saquence of swork,
and vhat crafts will do the work. Conaequently, the phases
compriming the job are described, and the applicable work
centers are indicated for each phase. By listing phaseus in
proper order of accomplishment, phases are less likely to he
omitted; interrelations of various vork centers are
detailed; the shop planning and scheduling function im

assisted in achieving better coordination; s A shop planners
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concerned vith materisl procurement can decide more
effectively vhen material availability will allow scheduling
a jeb, (2-8.1)

2. Meteriml Selection. Selection of apprapriate materials
to meet the particular job requirements is usually based on
NAVFAC maintenance and operations technical publications,
activity policy, fund limitations, federal standard
specifications, planner experience, or other data. Under
certain circumstances, a specific material requirement,
specifiad by proprietary name, should include the Justifying
reasons to insure that unusable substitutes are not procured
through the Supply Department.

3. lob Emtimating. An estimate is an analysis of all known
components of e proposed job and the resultant forecast of
8ll related requirements (materials, manpover, etc.) needed
to perform the work.

(a’ Propomed Work Scope. The P & E specifies the vork
to be done and vhich crafts are required for the respective
Job phases. A clear, concise, and brief description of the
entire job im then entered under the desaription block of
the Work Authorization Estimete (Maintenance Management),
NAVFAC Form 11014/22. See Appendix E(1) for an example of
this form. (2-8.2)

(b) Jpp Phasing. This process involves breaking a job

into perta corresponding to crafts, or within a respective
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craft, wvhere the planning and scheduling step requires =a
more detailed breakdown. Following this breakdown, @ach
responsible Planner & Eatimator (P & E), for the respective
craft discipline, prepares a JobL Fhase Calculation Sheet for
each phase tasked to the P & E. This Phase Sheet includes
am attachments, vhere necessary, appropriate plans,
specifications, sketches, and other required data. The P &
E tasked with overall responsibility for the job order
preparation collects all phase sheets, places them in the
sequence of performance, and performs the overall estimate.
The actual planning, or sequencing, of the job phasea may
use the Critical Path Method (CPM) for phase scheduling
purposes. Refer to Appendix E(2) for a CPM application. To
prevent confusion at the shops level regarding vork content
and accamplishment, each job phase description should be
simply written and clear as to the nature and scope of work
to be accomplished. The final estimate, with the job phase
calculation sheets and other supporting data detailed above,
is forvarded via the Work Generation Branch to the Facility
Management Engineering Division (FMED) Director for review
and approval.

(c) Job Qrder Preparastion. After FMED director
approval, the estimate is routed to the Work Reception &
Control Branch to log in the job and distribute it to the

appropriate supervisors. The information contained on the
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Job Order and attached Job Order Continuation Sheets, NAVFAC
Forms 11014/22 and 11014/22A respectively, is egsentially
the same as on the estimate. The individual Job Phase
breakdown and degcriptions on the jeb eorder are exactly the
same as on the Job Phase Calculation Sheets, NAVFAC
11014/23. Refer to Appendix E(1l) for a Job Order Form
NAVFAC 11014/22 and Appendix E(3) for a Job Order Phase
Calculatiaon Shwet. The individual vork phames ams set up on
the job order are arranged in the sequence to be performed
as determined in the initial planning steps. (Again, CPM
can be very useful here in the timing of each phame within
the overall respective job order mschedule.,) Comprehenzive
guidance for completing the forms NAVFAC 11014/22 and
11014/22A are contained in Appendix E(4), (2-8.3)

4. Tegchnigues of Estimation. Relisble and asccurate
guidelines are required to estimate the mpintonnncc effort,
expressed in manhours required, neceasary to accamplish a
specific tamk. The P & E’s accurate estimate provides this
required guide. To formulate accurate task estimates, the P
& E# usually use either of three estimating sources:
experience, historical files, or predetermined time
standards. P & E experience and historical fileam provides
rough guidance on how much time the respective trades
personnel used on prior work of similar nature and/ or

scope. Predetermined time standarde provide the means to
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generate more accurate time estimates for specific tamka.
Engineered Performance Standards (EPS) are predetermined
time standards for specific trade tasks based on timed
motion studies (an industrial engineering process). The EPS
references are NAVFAC prepared and are available for about
three-fourths of tho'H & R/ construction type work. Since
the FMED evaluates deviations betveen estimated and actusl
manhours used, the more accurate EPS ia a better and fairer
method for the shops personnel involved.

S. Emtimate Typem: There are tvo types of estimates
commonly used depending on the respective requirement. The
simplest is a scoping estimate using short, easy
computations with unit cost information as guidance. These
estimates are for work that vould not be authorized or are
for planning purposes only. Inspection generated items that
can not be accomplished in the near future, projected
maintenance, or items slated for contract performance are
included as areas for scoping estimates. As an example
repairs te a wvooden frame structure might be bamed on
prevailing overall costs per square foot cost of materials
and labor. References used for this estimate are the Unit
Price Standards, NAVFAC P-716.0. The f£inal estimate is done
for work anelyzed in detail on a job plan. It is the mast
accurate estimate of manhours and material requirements vith

associsted costs. The estimate is hroken down by work
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center in the sequence the various phames are performed,
with a summary of wvork centers involved. Linﬁing by
sequence of the work segments reduces the chance of omitting
required ateps of the work to he done. Reference to the
probable work flowv, as through a bar chart or CPM, shows the
interdependence of the varicus phases, and corresponding
work centers, during the courme of the job. (2-8.4)

€. Eamctors Influenging the Estipate. In the preparation of
the final job estimate, several factors that have a major
impact on resourae requirements must be taken into account.
Icavel Tinme is required for necessary trips between the shop
facility and the job site per worker per day. In addition,
Preparaticn Time is applied for preparation and clesn up in’
the shop and at the vork site. The actual Wark Performance
Time is the manhours needed for actual ocraft work
performance to complete the job order. The craft time for
each job tamk as listed on the Job Phase Calculation Sheet
is recorded to the nesrest tenth of an hour. Delay time is=s
personal, unavoidable, balancing, planning, and
communication delays. For direct and indirect material
requirements, material types and costs are specified with
the shop plsnner having access to the quantity data used in
calculating the estimated material costs. When required
specialized equipment ims not owned locally and can not be

obtained vithout charge, then equipment rental costs from
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commercial sources is included. If the job order is not
issued within a reasmcnable time after completion of the
final estimate, it should he revieved and revised to account
for nore current labor and material custs. Any increase or
decreamse in scope due to the delay in job order
authorization is incorporsted. Overhead and surcharges are
applied as necessary in accordance with the Navy Comptrallof
Manua., VYolume III. (2-8.5)
7. Job Plan & Estimate Review. Job order impact on the
fucilities management and the shops imn sec important that the
P & E Supervisor typically examines completed final
estimutes. This review involves the factors detailed below.

(n) Agauragy. Technical descriptions and arithmetic
calculations are checked as tharoughly as possible, time
permittiry,

(b)) Completsness. Revievw of the final estimate should
insure no item or phase ie omitted.

(@) Glarity, The description should be clear and

concise to all personnel. (2-8.6)
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CHAPTER IV
MAINTENANCE EXECUTION
A, Shop Scheduling
After the deciesion is made to accomplish a Job‘with
station forces, the job is planned and eatimated, and the
job order ia written, the specific vork mumt be programmed
into a specific month, or Shoplosd Plan, for phyasical
accomplishment. This scheduling effort typically involves
balancing workload requirements against shopload
capabilities and cther constraints, (1-6.19) Shops
scheduling commits shopa personnel in advence of execution
to assure proper coordination of personnel, materials,
equipment, eand work site. The shop schedule is a carefully
prepured sadvance plan that takes intoc account the overall
amount of work required, availability of araft personnel to
accomplimh the work, materials and equipment, and the
particular jobsite. Other factors considered are proper
wvork phase sequence, proper craft sequence to perform the
phases, and the optimal size work force to be tasked to
perform those vork phases. Adherence to a rigid schedule
for all work is not practical and some flexibility must be
provided. This required flexibility is achieved through a
tvo-step system of Master Scheduling and Work Center
Scheduling. Maater Scheduling commitas 75% of the shop's

avallable manhours to specific job ordere. Thie 75% is
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reflected in both the Master and Work Center Schedules. The
remaining 23% of available mhop force manhours is scheduled
for emergency/ s2rvice work and Minor Work Authorizations
(if, the minor classification is used). This 25% i= the
cushion that provides the flexibility necessary to absorb
urgent work or unforescen emergencies that may ocaur. This
78%-25% can be adjusted up or down if several important
specific jobs interrupt the Master Scheduled Work o if a
large emergensy/ service (or Minor Work) autherization
backlog develops in the work center. This 75-25% split ia
based on remaining manhours after deducting for fixed
assignments (standing job orders, periodic inspections,

etc,. ), leave, holidays, and other indirect or overhead time.
(2-9.1)

1. Hapter Schedyling. This schedule procedure results in a
covordinated plan for accomplishment of specific jobs
typically with minor work included at some ingtallations.

It asmigne work centers to wpecific work for distinct weekly
periodma., The Master Schedulw should be changed only for
major changew in Job conditions or work scope; for mejor
deluys in delivery of material; or when the Maater Schedule
is interrupted far emergency conditions. Under the
supervisgion of the Maintenance Division Director, the Master
Scheduler (MS) mets up the Master Schedule. The NS may be

located in the FMED (or MCD); however, the FMED is morws
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concerned with medium and long range M&R planning with the
shops handling work execution. Close liaison and
coordination is absclutely esaential to assure long range
planning and the Maater Schedule are compatible. The NS
develops the schedule on the Job Schedule, NAVFAC Form 9-
11014/26, and then waits for notification of material
availability from the shop planners. Material availability
i®s nat necessarily full material receipt. Once an estimated
material delivery date is received from the Supply
Department, the MS ostablimhes tentative time slots vhen the
wvark centers involved have sufficient personnel available to
perform the work in accordance with the tentative job plan.
All tentatively scheduled jobs are revieved at the veekly
scheduling meeting with required changes made mo that esch
Job schedule becomes the cptimum plan for that specific job.
Refer to Appendix F(l) for an example of a job schedule
(NAVFAC 9-11014/26). A fixrm schedule is then posted an the
Naster Schedule Board and which all Work Conters stick to.
(u) Availeshle Manhours. In preparing a tentative
Job schedule, the MS must know not only the total manhours
available for scheduling from each Work Center but also
those hours previcusly committed. The Work Center Labor
Houtr Availability Log is commonly used to determine
personnel availability. It shows for each upcaming wvork

wveek (five workdayms per wveek) the total manhours available
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for Master Scheduling in each Work Center and those hours
already scheduled for each Work Center  Refer to Appendix
F(2) for an example of this labor hour log. The manhours
available for each Work Center ias entered in the "Available
LH" malot and ae each job is scheduled, the hours committed
for each Work Center are entered in the corresponding spaces
in the log vith periodic totaling of the actual and
tentative scheduled hours. With this procedure, the MS can
quickly determine the extent to which each Work Center is
loaded in the upcoming veeks; consequently, he can ascertain
vhen a nev job may be scheduled or what changes muat be made
to cuincide with revised starting or completion dates. (2-
9. 2)

(b) Master Schedule Board. (MSB) The MSB ias centrally
located vhere job status review takes place. It shows a job
through the various stages of awaiting materials, awaiting
scheduling, and the ascheduled and actual progress for the
Jjob duration. It shows when job orders were issued to the
shops as vell as scheduled starting and completion dates.
This "eliminates" those jobs that have been pending for an
abnormally long period. The MSB should indicate at least
four to wix weeks scheduling, wvhether a job is shesd or
behind schedule, total work scheduled for each Work Center

per wveek, and, most importantly, schedule deviations (in
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labor hours) to indicate that coarrective action is required.
See Appendix F(3) for an MSEB example. (2-9.5)

2. YWeork Center Scheduling. (WEC) This schedule accounts
for daily craft personnel work assignments for the followiny
veek; consequently, this ims a daily and veekly operation.
The Work Center Schedule Form, NAVFAC 9-1014/27, indicates
the Specific Job Orders that receive work the follaving week
and the labor-hours needed t¢ be in asccordance with the
Master Schedule. After deducting for overhead and other
fixed assignments, the Work Center Supervisor slates the
totels for each job and other minor vork (or emergency/
service work if applicable) into a daily plan to provide an
assignment for all those remaining productive manhours
available for sach day of the folloving veek. WSC requires
close caordination among the Work Center Supervisors on a
Job to determine site availability, when a preceding craft
phase is to be completed, and when folloving dependent
phases can be started (as delinested in the job CPM). 1If a
priority or emergency Job is ment to a Work Center after the
Weekly Master Schedule, then the amaller jobm, not the
larger multi-oraft specific job orders, should be
interrupted to provide the needed perscnnel for that othex
imminently required jeb. This minimizes the impact on other
scheduled job phases and the resultant required Work Center

and Master Schedule changes.

47




ok G TE R e e o

As a result of daily jobmite visits, and due to other
mitigating factors such as emergency leave or bad veather,
it may be necessary to implement a schedule change. Before
awitching the labor forue, the 1qpnct on other Work Centers
must be checked and the proposed changes dimcussed with
those respsctive York Center Supervisors. Each Supervisor
then adjusts the work Center Schedule appropriately. At the
end of each day, York Center Schedules should reflect work
assignments for the following day. (2-9.12)

B. Shop Performance

Even though Maintenance Management concentrates prinary
attentior on achieving increased productivity through
planning and estimating, inspection, and scheduling, this
does not reduce the need for sound supervision and good work
performance. Where the largest potential lies for
efficiency and savings ia at the work site. Furthermore,
the most important and critical resource is the people
performing the vork. A supervisor, therefore, muast take
care of his people. He should provide positive and firm
leadership and, at the same time, treat his subordinates
with dignity. If the supervisor does this, when the "chips
are down", those si:me (wvople wvill be there wvhen he really

needs them!
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CHAPTER V

AFPPRAISAL AND QUALITY ASSURANCE
A. Appraizal. Appraisal im a basic requirement of a
maniagement system in measuring performance; consequently, it
is an important part of Facilities Maintenance Management in
the Navy. Except for certain Marine Zorps Activities, am
deteiled in Appendix A, the Public Works Ofiicer ia
ultimately responsible for efficient eand successful
maintenance cpurations. The PW0O assigns various
responsibilities to his subordinates to carry out a
multitude of management runctions and delegates the
corresygonding neceasary suthority; hovever, he cannot
delegate overall responsibility. If the Public Works
Department is to operate succesufully, the PWO must be fully
informed on all important sspects of the maintenance
cperation. Management reports detailed in Chapter 10,
Report Requirements, of MO-321 agsist greatly in controlling
and meaguring the mhops’ maintenance effort. (Refer to
Appendix O for a full copy of Chapter 10, M0O-321.)
1. Facilities Management Appraisal Questionngire Furposge.
This checklist provides o methcd for menitoring the
maintenance management asystem status. The areos of
particular importance include Shore Facilities Inspection,
Work Input Concrol, Planning and Est.imating, Shop

Scheduling, Ac%ual Work Accomplishment, Maintenance
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Resources, Management Reporte, and other Migcellaneous
Areas. The questionnaire answvers allow the responsihle
managers to access reasons for deviations from programmed
expected results, and to follow up with the necessary
corrective actions. Refer to Appendix H for a full
reproduction of the Maintenance Management Appraissl
Questionnaire, as it appears in NAVFAC MO-321.

2. Appraissl Questionpnaire Ussge. Hov useful this
gquestionnaire will be depends heavily on close cooperation
and understanding bhetween PWD organizational divisions
involved both directly and indirectly with the questionnaire
reaults. Management personnel attitudes influences whether
the questionnaire’s use is constructive or destructive, The
questionnaire can be a useful tool for impraving cost
efficiency and labor performance if it is used within a
framevork of complete objectivity and education. In
addition, any analyais based on questionnaire results must
reach all PWD components to maximize the usefulneas. Every
manager from the Public Works Officer down to Lhe shop
foraman and vork leader should investijate thome respective
variances cutside acceptable ranges and talie the required
carrective action. A questionnaire illuminating probhlem
areas should stimulate the responsible manager to prepare an
action plan to improve performance with short interval

follow up "inspections" to monitor progress. (2-11.%)
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B. Quality Assurance For In-Houme Qoerations. (QA)
Substantial effort has been directed to quality

assurance for Facility Support contracting. Under the
Commercial Activitiesm Program (CA), the government is
required to comply with the same conditions of the contract
3f performance is accomplimhed with in-house forces. Even
for non-CA vork, it is good management to moniter
performance. Since inspections performed are for the
governnent and amzociated in-house permonnel, inapectiona
can be made on a veekly, bi=-moenthly, or monthly frequenay
depending ii problem areas persist. Random inspections are
excellent to smsure objectivity and that sufficlient records
are made to acourately gauge the desirved performance.

The Quality Assurance responsibilities vary from
pativity to activity depending on local management poliay
ancd the type and amount of work done in-house. The Work
Morrgement Branch, or other gimilar section, of the FMED iz
typicaliy amasigned in-house QA inspectional duties. This
in-houmse functition is reluated to performance factors, quality
of and product, snd responsiveness of service, It does not
attempt to evalumte direct supervigslon of the function. The
end result iw speaified in terms of product or service
quality, improved customer relilatione, and cost effective
servizes. Combined with the Maintenance Management Program,

thig function provides ersential feedback to the apprupriate
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managers for all key areas of publioc works effort and not

Jjust to the Maintenance and Utilitieam Divisions.
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CHAPTER VI
FACILITY SUPPORT CONTRACTS IN THE U.S. NAVY
I. General Information
A. Respongibility

The Naval Facilities Engineering Command (NAVFAC) is
tasked with the re-pon-igility for authorization to perform
the design, planning, development, prﬁcuromont,
construction, alteration, repair, and mnintnndnco at all
shore activities for the U.S. Navy. 1In addition to the
authority above, this Command exercises technical control
over the alteration, maintenance, and repair of public works
and utilities. The repair of these rfacilities, when beyond
the capacity aof the local vorkforce, can be purformed by
gontrast. {(3-1.3.1)

B, Definition - Facility Support Contracts (FSCs)

FSCa are contructe, finsnced out of Operations &
Maintenance, Navy (OMN) or Naval Industrial Funds (NIF),
vith the purpose of accomplishing the maintenance or repair
of real property facilities, vehicles, and equipment. Thege
contracta are used to restore those same facilities to
initial or usable condition through overcoming disaster,
damage, wear and tear, deterioration, and to perform the
required services to maintain facilities in an operable

condition. FSCs are clasgified as maintenance construction
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or maintenance service contracts depending on the work
required.

1) Maintenance Construgtion Contracts (MCC) - These
are FSCs which accomplish construction, vwhich is defined by
the Davim-Bacon Act as construction, alteration, snd/or
repair including painting or decorating of facilities. The
Department of Labor (DOL) has final nuthority‘io determine
if a contract involves conamtruction as defined in the Acts
furthermwore, DOL has usually found in debatable cases that
construction is involved. Neither DOD, Navy, or GAQ has
authority to presoribe if work is conmtruction or not due to
the statutory vesting of authority in DOL. (3-9,1.)) These
contracts must include a Davis-Bacon vage rate determination
(from DOL) and be supported by bid bonds along with the
Miller Act performance and payment bonds. (3-9,1,2)

2) NMaintenange Servige Contracts. All FSCs not
requiring construction, as noted above for MCCs, are definsd
as Maintenance Service Contrects (MSCa). These cantracts
include automotive and equipment repair, HVAC system
muintenance, janitorial services, and minor repairs on as
neaded basis not involving centinuocus work, For example,
spot painting damages on & house is scrvice; hovever,
painting the complete houme is construction. Repairing a
short section of damaged fence is mervice, but replacing s

vhole fence line im construction. All MSCa must include a
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Service Contract Act wage determination (see below on wvage
lava).
C. Contract Types

Several contractual strategies are used in maintenance
and are discumsed in this mection.

1) Fixed Price Incentive (FPI) If a Bame Operating
Services Contract is required, vhere a contractor performs
nearly all of the maintenance and operation services at an
installation, a competitively awarded FPI contract may bhe
requested through NAVFAC.

2) Fixed Price Contragt (FPC) The firm, fixed price
contract, whether lump sum or unit price, is preferred for
all contracts. This contract provides a price not subject
to adjumstment by resmon of contractor’s cost experience in
performing the work., The FPC places maximum risk on the
contractor and maximum incentive to insure the employees
perform efficiently.

3) Time & Materiale In some repair contracts, the
quantity of repair work can not be determined in advance so
am to permit the bidding of a fixed price contract. In such
casesn, fixed unit price (time and materials) contracts are
authorized. In this type of contrac:, a firm, fixed price
is established per unit with the number of units to be

procured left open. (3-9.1.2)
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4) Qpen-End Contragts (QECs) Opan-end contracts may be

uaed for either MSCs or MCCs; hovever, both mervice and
cﬁnltruction can not be included in the same contract. OECs
may be either Requirement (RC) or Indefinite Quantity
Contracte (IWQC)., The IQC is a fixed unit price contract and
does not specify the total amount of work which the Navy
r,quiro- or vhen such maintenance is required. The
government, through this contract, can call for the work
vhen needed. The bid documents establish & bame amount of
wvork for evaluastion purposcvs which gives the contractor a
bamis for estimating overhesd and mobilization coats in
preparing the bid. To constitute valid consideration, the
contract sets a bame amount of vork as a guaranteed minimum
vhich will be ordered during the contract period., RCs are
similar to an IQC except:

(a) the government is obligated to order from the
gantractor, and no othir source (unleas the contract
regerves the right to the government to use in-housge
employees), all services specified in the contract during
the sontrect period.

(b) the contract states that the government ia not
obligated to place any minimum orders.

(@) a reasonable maximum quantity must be stated, on a
per order and per contract basis, to guard the contractor

against an unanticipated workload. (3-9.1.4)
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D. Wage Law Requiremenia

There are two basic statutes under which the DOL
determines minimum vage ratea. These are the Davim-Bacon
Act and the McNamara - Q’hara Service_Cantract Act. Tha
determination of which rate applieam is a duty vested molely
vith the DOL. (3-9.1.8)

1) Davig~Bagon Act (DBA) This statute regquires that
advertised specifications for all contracts over #2000 for
conatruction, alteration, and/or repair, including
decorating and painting, of public worka of the United
States shall have a provision stating the minimum wvages to
be paid to various types of laborers snd mechanics will be
determined by the Secretary of Labor. DBA wage
determinations are normally published in the Federal
Regirter, on a geographic area basmis, remaining effective
until superseded. In the aboence of a Secretary of Labor
vage determination, no construction contract may be avarded
and no bida mhould be opened, In some aream, a vage
determination must be obtained specifically for each
contresct. The wage determination must be set cut in the IFB
and resulting contract; furthermore, incorporation by
reference im not permitted.

2) Service Contract Agt (SCA) The SCA requires that
all contracts in excems of $2500 for providing services in

the United States through the uase of service employwes shall
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contain u Secretary of Labor wage and fringe benefit
determination. Contracts subject to the DBA are exempt.
Unlike a constructicn contract, a specific SCA wage
determination muat be requested for esch service contract.
OQut-of-scape vwork added to an existing contract almso
requires a nev vage dot-rminntiaﬁ to apply for the
additional vork. As with the DBA, without a Secretary of
Labor vage determination, or a response from the Secretary
that no vage determination applicable to the specified
locality and employee clussems is in effect, no service
contract may be avarded; therefore, no bids should be
opened, The vage determination must be in the IFBE and
resuliing contract documents; incorporation by reference is
not perwitted. (3-9,1,9)

II. Enforaing Performance

A, General Information

No contract may provide penalties for non-performance
as appeal boards and courts hold these are legally
unenforceable; hovever, a contract can provide a clause for
liquidated damages, vhich is an agreement in the contcract
betveen the parties for the damages one party will suffer if
the other fails to perform. These "liquidated deamagem"
clauses result in compensation for the government for losses
suffered and expenses incurred vhen work is not performed

praperly or not done at all,
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B. Inspection

1) The key to assuring satisfactory performance from a
Facility Support Contractor is adequate govirnmont
inspection through trained and qualified inmpectors. The
more prone a particuler vork type is to poor performance,
the more important it is to assign an adequate number of
inspectors familiar with the contract. Sporadic insnection
vith untresined permonnel invites shoddy performance and
resultas in legal inability to deduct from the contractor.

2) In order to substantiate deductions, pursuant to the
deductions and liquidated damages clovees as specified in
Sec. 9-303 of the NAVFAC Contractirig Manuaml, and have those
deductionms stand on appeal to the Arwed Services Board of
Contract Appeals (ASBCA), thorough documentatien of
unperformed or shoddy work is essential. The best
documentation is daily fsctual reports prepared by the
oneite inspectors desoribing the unsatisfactory work or the
non~performance.

3) FSCe are really an extension of the in-house public
vorke farce. As such, the vork typically performed by
station forces is performed by contractor personnel and
inspected by qualified personnel in the service contracts
branch nf the activity public vorks department. (3-9.3.1)
Where MSCs ure used at stations with no public vorks

personnel end are not serviced by a Public Works Center, the
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reapective Engineering Field Divigion provides inapection
through the local OICC/ ROICC office. (3-9.3.2)
C. Termination for Default

1) Unless a contractor completely abandgns the woarl, a
termination for default due to poor performance is extremely
difficult to prove and sustain at the ASBCA or in the
courts, This usually im due to the poor wark quality not
being wvell documented and im shown only in general comments
of digcontent from the tenant activity. Again as noted
above, the bemt evidence is the Inspector Daily Reporta. (3-
9.3.4)

2) If a contractor has not been paid the full amount
due under the contract for the work done, then adequate
documentation toc support the corresponding deductions ia
required to sustain a termination for default. All
cgomputations of deductions as per a ligquidated damages
clauase must be acourate and in exact accordance with the
contract’s schedule of prices. Additionally, the
inspector’s reports documenting all poor or non-performance
mumst be on file! (3-9,3.5)

III. Negotiations
A. Change Orders

A change order ia basically a negotiated sole source

procurement; however, a change order within the scope of the

contract and ovne cutside the scope are handled differently.
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In-acope change orders can generally bhe .proces=sed without
obtaining additional authority from NAVFAC. The exception
here i=s for change orders exceeding the original contract
amount by 100% or, when the aum of all preceding change
orders to date and the one proposed exceed the original
contract price.

1) In-Scope Change Qrders For FSCs, contract scoope is
the term for defining the extent of work am stated in the
specification’s general intention or description paragraphs
for a specific bid item or items of work called for in the
contract, Consegquently, if a contract recuires janitorial
services in building "X", floor one, and it is determined
that the same mervices are nov required in the same building
on floor three, this nev requirement can usually be added to
the existing contract in accordance with paragraph (A)
above.

2) Qut-of-Scepe Change Orders Changes or additiocns
that do not fall vithin the conditions of paragraph (1)
above, are conmidered as ocut-of-scope; therefore, with the
same contract for janitorial services in building "X" in
force and it is later determined that the same mervices are
required in building "Y", that work would be acocomplimhed
under mseparate contract. Adding ocut-of-acope work to an
existing contract requires the procuring activity to obtain

a nevw SCA Wage Determination for the added work. If the
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contractor must pay different vages for identical work in
different facilities, this can present subatantial

adminigstrative problems for the contracts’ office.

3) DReductive Change Urders (DCO) DCOs are the method
uged to eliminate work fram the basic contract scope, Work

determined to be unacceptable due to not meeting
gpecifications is never 1 praper subject under the changes
clause, (3-9.4,1)
B. Government Estimates

An independent government estimate of costs, in as
great a detail as if the government is competing for the
work, is prepared from the work scope for each proposed
contract, modification, or change thereto.
C. Price Proposal Evaluations

Before any change order over $500,000 can be executed,
the contractor by statute muat provide cost and pricing
data, certified by him to be currwnt, complete, and accurate
as of the date of agreement in prace. Prior to negotiation,
the Defense Audit Agency must audit the contractor's price
propusal. The contractorr's prapcsal consista of the
folloving partas: direct and indirect costs, material costs,
and profit. (3-9.4.2)
IV. Performance Specifications (PSa)
A. General Description

1) For FECa2, a performance specification may Lo wcc -
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appropriate for use than descriptive (detailed)
specifications. Genéerally, a performance specification
indicates the required results, verifiable as meeting
specified contract criteria, and does not include
unsecessary material (or process) specificas or limitations.
Contract requirements including durability, strength, system
output, fire resiatance, toxicity, etc., are designated in
the specification. Unless proper NAVFAC approval is
obtained, PSe are not written specifying a particular
product or feature proprietary to & sole manufacturer. (3-
3.4.1) Proprietary requirements in contracts are not used
unless it is established that no alternate choice can meet
the necessery function. PSs are written to allow any
contractor to bid thosme jobs whose labor/ equipment meets
the required work'’s functional, technical, and physical
needsa., (3-3.4.2)

2) The standard clause package for technical
specifications (TS) is tailored for each specific contract.
TSz detail the exact mervices required, and how/ when the
functions are to be performed. The TS must be clear and
conciae as to what service ias required and the frequency of
perfurmance. Any queatiocnable areaz in the manner of
performance or level of maintenance must be thoroughly
detalled as it is the governments’ responzibility to state

the preclse requirement and not the contractor. T
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addition, a schedule ashould be praovided 30 that services are
performed at the time interval required., If the schedule is
not provided, the contractor can use his own discretion in
the servicing interval and this probably would not match
vhat the government desires.
B. Sources of Technical Specifications

TSs, general paragraphs, and sample bidding information
are available through the EFDm of NAVFAC. Selected
specifications are listed in NAVFAC P-34, "Design Criteria
Used In Contracts For Public Works". The P-34, other
Federal/ Military apecifications, and Maintenance/
Uperational manuals can be ordered from the U.3. Naval
Publications & Forms Center, Philadelphia, Pennsylvania. (3-
9.6.1) Army Resl Property Maintenance Activity (RPMA) type
apecificationk containlng inspection checklista and
technical claumes cre maintained at NAVFAC und are available
to activities upon request. In addition, each EFD of HNAVFAC
maintaina various types of gpecifications for referral to
requesting activities. (3-9.6.2)
V. Contractor eor In-house Performance

Facility Support Contracta are effective in
accomplishing activity maintenance. The deciaion must be
made whether to accompliah seid maintenance with in-house
forces or by a gfervice contract. The following factors

favor contractor parformance.
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1) Cyclie Work - A partion or entire functiaon is not
performed over the entire year; consequently, it is
uneconomical to retain in-house personnel or use people out
of their specialty.

2) Investment Costs - The frequency of work is not
often enough.to justify high priced equipment or tool costs
to ﬁerfarm the job.

3) Availsbility of Skilla - Certain vork requires an
unusual or high degree ol skill that can not be retained in-
house.

4) Contractoc: Specialization -« As a result of high
businwss volume and specialization, some contracteors can
provide a service less expensively than through in-house
forces.

S) Workload Peakm - Customer requeat timing and funding
variables often cause wvorkload peaks, Using contractors may
amooth out the workload.

The following factora may favor in-house performance.

6) Work Specification Difficulty - Some wark is not
very practical to specify ' atil the actusl need arises.

7) Time Factors - Certain typeom of work require proumptl
attention. Unless the activity alreudy has @ contract in
«ffect alloving negotiation or specifying the particular

type of work, in-house performance may be more timely.
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8) Lack of Skills in the Private Sector - Some parts of
the country may lack readily available skills required to
support 8 mission requirement in a timely, satisfactory, and
economical manner.

S) Support for Other Functions - Functions such as
direact flee¢t support can be such an integral part of mission
requirements that it is not desirable to cbtain the service
by contract.

Again, the above factors help determine if a function
is performed in-house or by contract., (4-1 through 9 & 11,

2-3.3 & 4)
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FACILITIES MAINTENANCE ORGANIZATION- MARINE CORPS
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APPENDIX A

The extent to vhich Facilities Maintenance ‘referred to
ams Real Property Maintenance Activity, or RPMA, in the
Marine Corps) influences the organizstional compaosition,
personnel requirements, and responsibilities of the
facilities maintenance department. The criteria, therefore,
for determining the suitability of an organizational |
structure are based on funstions common to facilitiem
maintenance departments at Major Marine Corpa Activities.
In lddiiion, at Marine Air Stations, the maintenance
department is under the cognizance of the Public Works
Officer vhile at ground activities the meintenance function
is under the Facilities Maintenance QOfficer. Figure A-1
reflects a typical Marine Corps Air Station (MCAS)
Maintenance Divimsion., At a large MNCAS, there are meparate

Maintenunce & Utilities Divisions.

Director
Facilities
Management
1
] ] | ]
Natural Resource
Makatananee Publis Works Fanily Housing and
officer Of ficer Manager Environmental
Fire Prevention
and Protect Ts}zghoney
Chief cer
1/ Optionai,

--Typlcal Facilities Management Organization.

Figure A-1 70
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2001 REAL PROPERTY FACILITIES MANUAL
Faclllties
Maintenance
Officer
Assistant
Facilities
Maintenance
oI
Administrstive Oparations Maintenance and Utilities
Division Division Rapair Division Division

b
'

~--Facilities Maintenance Department.

Administrative
Officer "
lr .
Personnel Statistics Office Services
Unit Unit Unit

..~=Administrative Division.

Operations
Offiser
w°§d “3::5 :oif " Inspection Flanning and Scheduling
Unit Unit Estimating Unit Unit

--Operations Division.
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APFENDIX B

B(1). MINOR WORK PROCEDURE

B(2). SPECIFIC WORK PROCEDURE

B(3). LEVEL OF MAINTENANCE CODES
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TABLE 7-1

Level of Maintenance Classification Codes

(LMC Codaes)

Code

Classification Characteristics

o Vital to activity missien
Active future of over 10 years
0 Excessive repair cost or downtime

o

o Important to activity mission
o Active future use of 3-10 years
o Excassive repair cost or downtine

o Limited importance to activity
mission

o Substandard conatruction or futu:cr
active life of less than 3 years

o Infrequently or only partially
used

o No downtime effect and little
effeact upon activity mission

o Inactive facilities
required during mobilization)

o Surplus facilities

Level of Maintenance

0 Maintain economically to

assure full safe and
efficient support for an
indefinite period

0 Maintain economically to

:\o

fulfill facility mission
for duration of facility
1ifa or mission

Limited maintenance on
basis of planned remaining
useful life.

Eliminate fire, hedlth and
safety hazards

Patch and reinforce instead
of replacing wherevaer
econonmical

Consider breakaown
maintenance

Limited mainte.an.e to
assure weather tightnecs,
structural statility,
protection from fire or
erosion, elimination of
safety or health hazards
and to permit reactivation
within the period
prescribed under mobili-
zation plans

Fliminate fire, safety,
and health hazerds

Prevent pilferage or loss
of items, effacting final
disposal action
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APPENDIX C

THE BASE ENGINEERING SUPPORT, TECHNICAL (BEST)
MAINTENANCE CONTROL SUBSYSTEM

The BEST Maintenance Control Subsystem is a simple, flexible, interactive,
automated management system to be operated and controlled by FME personnel.
The system 18 comprised of standard user-friendly software and minicomputer
equipment. It is designed to enhance the productivity of Navy public works
maintenance personnal within the framework of the guidance provided in this
manual,

Equipment for the Maintenance Control Subsystem will counsist of a central
processing unit (CPU), storage devices, visual display work stztioms, and
printers. Size of CPU and storage devices, and number of work stations and
printers will vary among activities.

NAVFACENGCOM will produce and maintain the standard BEST application
software. Llocal additions to, or changes in, the standard software will be an
activity responsibility,

Installation of BEST at shore activities wili be performed under the
direction of the Engineering Field Divisions. The first installations are
planred for FY1985.

A brief description of the four modules comprising the maintenance control
subsysten follows,

EMERGENCY SERVICE (E/S) MODULE,

The E/S Module supports all efforts associated with managing an E/S
operation, It provides rapid work request proceseing and data retrieval
ability, performs statistical analysis on E/S work orders, facilitates the use
of Engineered Performance Standards (EPS), and generates E/S management
analysis reports on demarnd,

One can query the system at any time for job status, nature of requested
work, date called in, or any other charactaristic of an outstanding or
complated E/S work request.

Management reports can be generated; indicating E/S backlog, job
turnaround times, or standard vs. actual hours used; to analyze current E/S
work performance. Work center/craft supervisors can focus on these reports to
increase E/S workforce productivity and responsiveness. Additional management
applications include selective analysis of work orders relating to such
categories as, a specific housing unit or building, a type of equipment (a.g.
air conditioners, pumps, etc.), or an individual craft or shop. The selected
jobs can also be arranged and printed in any desired order.

I




SHORE FACILITIES INSPECTIOM (SFI) MODULE,

The SFI Module performs all the normal clerical functions and operations
associated with management of both the Control Inspection (CI) program for
facilities and the Praventive Maintenance Inspection (PMI) program for
{nstalled dynamic equipment.

For both CI and PMI, a complete facility and equipment inventory,
inspection frequencles, and labor standard hours are entered into the
computer. This module produces schedules for both Cls and PMls, with
accompanying work orders specifying inspection requirements, frequencies, and
inspection time standards, The schedules and requirements are based on the
priorities and inspector availability wvhich have previously been loaded into
the computer, A listing, providing sdvance notice of scheduled inspections,

" can ba produced for customers or other activity departments, Faedback from

these listings may be a void basis for schedule revision, After the final
schedule is approved, the system generates tha inspection work orders. Upon
completion, the actual labor hours expended on these work orders can be
patched to the original schedule to produce performance reports and listings
of omitted inspections., '

The system can be quaried at any time and management reports generated
upon demand. This flexibility provides management an effective tool to
ascertain the current condition of any facility or pisce of equipment,
Overall, this leads to better work scheduling, project selection, and
naintenance. '

WORK INPUT CONTROL (WIC) MODULE,

The BEST system's WIC module performs all normal clerical operations
areociated with monitoring work requests., It allows rapid data entry and
v .vrieval, and generates management reports on demand, The module provides a
means for the PWD to control cthe planned utilization of manpower rescurces as
well as the definition, scheduling, and accomplishment of all work processed

. by the Facilities Management Engineering Division. This is done by providing

Public Works Managemeant with the ability to access the current status of work
requests and job orders through each stage of their 1life,

The possibilities for control includa:

Screeaning individusl jobs for necessity

Determining the relative urgency (Priority)

~ Programming work through the planning phase
Authorizing the work

Maintaining balanced workload for each resource pool
Assuring proper cowpletion of jobe

WIC tracks work requasts and job orders from the time they are submittad
until the work is completed by means of its four submodules.

Work Identification and Status
Shopload Planning

Operating Plan

Contract Status

SN
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The purpose of the Work Identification and Status submodule is to develop
and maintain a workload identification system, to provide planning and status
data on work from its reception to completion, arnd to control planning of work
to facilitate shoploading and scheduling, After work is completad, the files
are transferred from an "active" file to a "history" file and kept for
comparative analyses.

The Shopload Planning submodule provides a plan for scheduling work to the
PW Shops and relates the PWD backlog to manpower available for accomplisghment.

The Operating Plan submodule records funding commitments, obligations, and
expenditures, This permits management to forecast resource distribution over
the available manpower and projected workload. The integration of work load
and resources allows continuous evaluation and prioritization of the backlog.

The Cantract Status submodule is & file which tracks work orders
programmed for contract performance, This status information is used by the
FME Division to detect potantial scheduling conflicts with the in-house work
forca.

FACILITIES ENGINEERING JOB ESTIMATING (FEJE) MODULE

The FEJE Module is a computerized version of the Eugineered Performance
Standards (EPS) Handbooks, NAVFAC P-700 series, which provide for both scoping
and detailed estimates, It is designed primarily to estimate jobs thut are to
be accomplished by in-house personnel, but can also serve as a baseline for
work accomplished under contracts.

FEJE uses Work Codes and standards contained in the Unit Price Standards
(UPS) Handbook, NAVFAC P-716.0, to generate scopiug estimates, The UrS$
include per unit labor requirements by craft, material requirements by type,
and special equipment by description to provide & per unit dollar estimate
which is extended by the number of units in the job to develop the overall
estimate. The unit data is tailored by appiying local prices for labor,
material, and equipment, Activities can also enter historical data to provide
a basis for additional non=UPS scoping estimatas. The Planner and Estimator
can modify the line item extensions, if appropriate, to more properly reflect
& specific job's content, Hardcopy estimates, including the job description,
un;c and extended quantities and associsted costs, are generatad for each Work
Code.

FEJE utilizes the EPS standards and procedures to generate detailed
estimates. Each job 1s structured into job phases and tasks within each
phase. FEJE guides tha Planner and Estimator to the most appropriate task
time gstandard through a series of tutorial screen displays and through the use
of a Key Word Index. Slotting is accommodated and task time standards are
recorded for specific tasks within a phase. Non-EPS based tasks are entered
by the user while developing the job estimate and nomograph factors are
automatically calculated. Thus, a Job Phase Calculation Sheaet Iincluding job
identification and description {s developed after each phase. Upon completion
of all job phases, the FEJE Module produces a hardcopy Job Phase Calculation




Sheet for each phase, work authorization/estimate continuation sheet, and a
work authorization/estimate summary sheet for each job, The work
authorization/estimate sheet includes a line entry of craft costs, based on
local wage rates, for each phase, The estimate sheet also displays the total
nuzber of EPS and non-EPS hours estimated. FEJE also permits eatablishment of

local Task Time Standards. Interfaces with work input comtrol, scheduling,
and memorandum accounting systems are possible.

C-4
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LABOR

CLASS DESCRIPTION
CODES

01 Service Work « Al| productive non-emergency work performed under emergency/service work
authorization, which Is 16 manhours or less,

02 Ethergency Work - All labor required to correct ar repair a condition caused by a breakdown or an
emergency including all Jabor subsequently authorized on a Minor Work Autharization or Spacific
job Orders as well as that portion authorized by an Emergency/Service Work Authorization.

03 Preventive Maintenancs lnspection (PMI) « All labor expended by semi-skilled and skillec tradesmen
while performing preventive maintenance inspection and service,

04 Standing job Orders - Not Estimated - Ail productive labor that is authorized on a standing job
order which has nat been estimated, '

0$ Standing |ob Orders - Estimated - All productive labor that Is authorized on a standing job order
which has been planned, estimated, and scheduled,

06 Minor Work Autharization « All productive labor authorized on a minor work authorization,

n7 Specific Job Orders - All productive labor authorized on a specific job order.

40 Rework - All labor used in the correction of faulty work on the part of the Public Works Depart.
ment, regardless of the code previously applied,

41 Supervislon - All supervisory personnel, and that part of a leader's time spent on supervision.

42 Shops [ndirect - Semi-skitled and skilled craftsmen nor directly chargeable to productive work
which includes the schedulers and shop planners; also, labor spent in maintenance and repair
of shop equipment und power togls; also, time expended by non-graded Public Works personncl
on material handling when such labor is not chargeable directly to a job. Labor expended by
shops persunnel in cleaning up their work area, excluding work of the regular janitorlal force,

43 Allowed Time - All non-productive time expended on officlal business; waiting for material,
tools, parts, equipment, transportation, etc,; administrative leave, excused tardiness and time
Inss because of Inclement weather; time spent awaiting work assignment,

44 General Office and Clerical - Graded personnel who are on the roster of the Maintenance or
Utilities Divisions but nat those graded personnel assigned to the Maintenance or Utilitics
Divisions who aie on the roster of the Administrative Division,

45 Leave - All approved absences for sick, annual, and military leave, holiday pay, terminal leave,

Jury duty and all other leave for which pay is received.

FIGURE 6-15
SUMMARY OF MAINTENANCE AND UTILITIES DIVISIONS LABOR CLASS CODES

88



et e v e

N 2

»o-_—m-—-—-w———-—-*-—qw-—-*—*‘-—-‘—-

_—

B UL SO VU,

1

l
-

APPENDIX E

E(1). WORK AUTHORIZATION / ESTIMATE
E(2). CPM APPLICATION
E(3) JOB ORDER PHASE CALCULATION SHEETS

E(4). JOB ORDER PREPARATION INSTRUCTIONS




chs aesd GEER GHR WE S

i i 3

Appendix E (1)

@




21emy1s4/u0TIRZIIOYINY NIOM
¢S WA

wa- | o | N u
& [ % S v
“SININ S3ME0) T o— -
-2 O STOVISIN 9) “SINNIXTT 1O BEITONY () TWise [TE | ¢ TSRS —_" -
Ay = -0 o
[ GBIEL SINL 2V €30M 300S TIVISNT L8N 0F) GNYT SR WOOU SIS TIWLS e | e OEPZ | 592 ¢ wuas St
N1 “STWR SOTEGINT TW N9 MIVG FIWND J6ISNT  “IERSNE WOTLILWS
=91 | 13N N0 00 MINI) ON "EIVERESYD ‘GIVEE "4 N L TNISI W | S
~ WOV ISN] SISV
—BIJ) TONILITI @ INIT LTS WVELS .2 IIVWSNT  “(NE4 TILS)
GV WWE) AT SHITT WLLSTXI QUNT LINNN3) -NOSY JMOW 4% o) o | me oz |29 | aed
*6 | oW SHOIYIEVE 6L SINTT IAVEIOMOD L 9/5 GNY ANNS AT L2 THASNE | 34| ¥ .okt | vy oL jait | o
4 onsL o 1.9 T m
SIUTA Tid O “STVIEIN WM SUBT1 SISO Vel SIW08 L 1no e | mn R |02 | 34
TNOND “ENNS NOTADEIUASTS 121D (§) PN TWISHE  13P0Ns) ms | et biad it B 1I3NT WLLNLLG) 335
— —& & L2 - L 3 -
e9c ] oMY IR L0 GV SINNIXTE LISTT LEISIGNINT NIISHA () 3Mum § I | ¢ T e | e [N BRI oo ﬂ.,m-
SPVRD 4 axvamig ¥ . S PR =
ek 1
e

‘417000 01 MY AWdNS WILVA €3 278 TWISNT “ITLIV NT JOVIS DNt

SWIASINI 01 $33N0D S AIEA 2718 TWISHE “3I0W4S WD NI NIl

aS | 21SYA MTLSIXD OL 1IJ0D “EI000 WIIVA #1 IMTY AUWA 231 TWISH

“ Ot 3V
IO W04 IS IO WM JO JIINT NO MAJD SENAS FAVIT) AWD
01 IN0—IN0D NIV SN J0NS “ANVORITYE “GEVOR “dr9 9% ¥.2/1

”° 7320 Pt “SENIS L35.7 “IBIN ,Z1 "GV 6k MIALNVA Vv IS0 T
b v 3 I-
f ¥8-100-0¢ 9cvcron H ———
O Saveny %! AR S r A
DALYy -~

- l -

.‘ —— .-




Appendix E (2)

92




Appendix A
PROCEDURE

1. DIAGRAM DEVELOPMENT. The job order is received by the Master
Scheduler through the normal job order procedure, except that Job Phase
Calculation Sheets (Figure A-1) are included on those multicraft jobs
escimated to cost $5,000 or more. The Master Scheduler may request the Job
Phase g;lculation Sheets on smaller size jobs when critical path scheduling i3
desirable,

4. Job Description, A sample job (Figure A-2) demonstrates the
techniques and advantages of Critical Path Scheduling. This particular job
typifies complexities that confront Master Schadulers on large nmulticraft
jobs, This job was estimated to cost approximately $5,000, involved six work
centers, and required outside purchase as wall as Navy stock materials.

b. Step List. A step is a specifiad unit of work that can be
sccomplished without interfarence or interruptinn from any other work, The
Master Scheduler develops a Step List (Figure A-3) of normal operations from
each phase on the Job Phase Calculation Sheats, Figure A-1l, The number of
steps, or self-contained units of work, that is in each phase will be
determinad by the Master Scheduler by examining each task description. Figure
A-1 shows that in some instances s single task is a stap, and in other
instances a utep may consist of a number of tasks, or a step may be
subdivided. For exampla, Figure A-1 shows intsrior painting in five items:
The Step List regroups these into two steps: 9, paint ceiling, and 10, paint
walls. As discussed in paragraph 4d, these steps might be regrouped as: 9,
prepare cellings and walls; 9a, prime ceilings and walls; 9b, paint ceilings
and sprinkler system; 9¢, paint upper walls; and 10, paint dado. The degree
ta which steps are combined, or subdivided, will depend upon the work directly
iuvo.ved, the type and amount of related work involved, and the degree of

t coordination required. After preparing the Step List, the Master Scheduler
should prorate to awach step that percentage of the "total job phasa time
hours” on the Job Phase Calculation Sheet that is contained in each step,

This will allocate the proper share of the craft preparation, allowances, and
traval time that is applicable to each step. Generally, prorating a phase
von't cause a problem; however, allow sufficient time in each step for the
applicable allowances. If desired, assistance can be obtained from the
Planners and Estimators in prorating these allowsnces to the steps. The
‘amount of total allocated hours for a step is divided by the number of
personnel in the crew assigned t¢ that stap. The quotient is the duration
time (clock time, calendar time, or crew time) for each step (Figure A~3).
There may be other steps not shown on tha Job Phase Calculation Shaets that
should be considered, such as: direct procurement maturial lead time and
stock ftem material lead time, These are separate steps,

e

g

ey e
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¢. Arrow Diagram. An arrow diagram (Figure A=-4) shows graphically
the interrelationships and interdependencies of the various steps in a total
Job plan., Each step in the job is represented by an arrow. The arrow diagram
ie simpie in detall, but it does require some trial and error befors the
proper relationships of the steps are established. The arrow diagram should
be constructed in accordance with tha following criteriat
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NO. NORMAL
step | HORK T Tomak | D(l:iﬁé;" STEP DESCRIPTION
77777 12 Fixtures, outside procurement time
2 - 56 - 56 Navy stock, lead-time
3 ) 80 2 40 Build partitions
4 21 114 2 57 New panel, E.M.T., Wiring
5 15 63 2 31.5 | Steam pipes (access area)
6 02 *g7 3 29 Paint exterior huilding
7 11 24 1 24 Water p?;ei‘(access area)
8 01 228 2 114 Sand floor and lay tile
.9 02 | =128 3 42.7 Paint ceilings
10 02 | #1901 3 63.6 | Paint walls
1l 21 39 2 19.5 Install 1ight fixtures
12 15 11 2 5.5 | Install radiators
13 1 5 1 5 Install water coolers
14 32 8 1 8 Clean up

_*This item is the proportion of the "job phase allowed
time" that is prorated to this particular step reflected

in the Job Phase Calculation Sheet,

FIGURE A=l
Initial Step List
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(1) Arrows generally should point to the right so that the job begins
at the left and ends at the right.

(2) Each arrow (step) is joined by circles that are usually lettered
to ident1fy an event, such as the completion of a step or steps, or the
beginning of a step or ateps.

(3) Arrows (steps) are numbered to agree with the step number shown
in the step list. A brief description of the work involved may also be placed
on the arrow,

(4) Arrows are joined in their logical sequence of work and the work
represented by one arrow must be completed before the work represented by the
next arrow can start; for example, in Figure A-4, arrow number 4 cannot start
until arrow number 2 has besn completed.

(5) Arrows with golid stems represeant work that is to be
accomplished, or measurable delay periods such as the time required for
procurement of material, Arrows with dotted stems show the interrelationship
of planned events and, as such, are not steps, For example, in Figure A-4 the
dotted lins arrow between events F anc G means that step 11 should not start
until step 9 has been completed. o

- "

"

(6) The numbers of the stepe and the letters for the circles will not
necessarily be in sequence from left to right on the complete arrow diagram.
However, the arrows (steps) are placed in their logical sequence of work and
arranged so that the interrelationships can ba geen. In Figure A-4 steps 2,
4, 8, 9, 10 and 14 are one chain of steps, and staps 2, 5, 7, 12, and 14 are
another chain of steps. Step 4 can be startad as soon as stap 2 has been
completed, but step 8 cannot be started until steps 3 and 4 both have been
completed. Step 11 could be started as soon as step 1 has been completed, but
the job is such that step 11 cannot %e started until step 9 has been
completed. This latter situatiou. i, shown on the diagram by a dotted arrow of
zero time value from the circle indicating the completion of step 9, event F,
to the circle representing the start of step ll, event G.

2. DETERMINATION OF CRITICAL PATH., When the Master Scheduler is satisfied
that the interrelationship of the jub steps on the arrow diagram are truly
represented, the duration time of each step is entered on the diagram. The
“eritical path” will be the chain of arrows (steps that result in the longest
duration time for the job, bacause the total job cannot possibly be completed
any earlier than the chain of stens with the longest duration time, The
critical path is shown by a double line of arrows., Only by decreasing the
duration time of one or more of those arrows (steps) on the critical path can
the total job duration time be decreased. Indicating tlie duration times on
the steps of the Arrow Diagram and determining the critical path completes its
transition to a Critical Path Disgram. See Figure A-5 for the initial
critical path for the job described in Figure A-2, Depending upon the time
required for material procurement, there may be two critical paths, one for
the total job including material procurement, and one for shop forces (or shop
schedule) that covers only the shop labor required. In Figure A-S the
critical path for the total job includes steps 2, 4, 8, 9, 10. and 14 while
the shop schedule includes steps 4, 8, 9, 10, and 14. Note that if step 1
took 360 hours to sccomplish, then the crit’cal path for the total job would
be asteps 1, 11, and 14,
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3, FLOAT, "Float" is the amount of slack time within which th2 starting
point of an arrow that is not on the critical path can be moved without
disturbing the critical path, Arrows (steps) with zero float (no alack time)
are always on the eritical path, The recognition of float allows the Master
Scheduler to (a) analyze the effect on noncritical steps when the duration
time of the critical path is reduced, and (b) either reduce the crev size

(spread the work) to utilize the available float to balance the work force or

vary the ultimate schedule starting date of the step within the float
limitations. An example of float is seen when step 7 in Figure A-7 is
scheduled, Since steps 5 and 7 are to be started and completed while steps 4
and 8 are being accomplished (see Figure A-6), an 11 hour float exists for
steps 5 and 7. Because it way considarad desirable to start work on stepy 5 &t
the beginning of the first week, along with steps 3, 4, and 6, step 7 can be
started anytime after 4 P.M. (assuning an 8 to 4:30 workday with 30 minutea
for lunch) on 4 May provided that the work is completed by 10:30 A.M. on

11 May., Because it would be uneconomical to have the craftsman start step /
vith only 30 minutes of working time left in tha day, & later start is made.
Also, because enough float exists for this work, step 7 is scheduled to start
at 8:00 A.M. on 8 May, the beginning of the second week.

4, DECREASING JOB DURATION TIME, The initisl eritical path has been
developad through analysis of normal operating pfocedures and working hours.
Imnproving the criticsl path is the most important part of scheduling, The
improvement amount will depend upon the management objective for scheduling
this work, material procurement factors, available personnel, and the makeup
of the job itself,

&, Management Objectives, Normally, management schedules jobs to obtain

minimun effort and expense. However, management may dictate other objectives -

such as:

(1) A directed completion date

(2) A directed starting date

(3) A minimum or shortest time plan involving overtime or other crash
methods
' (4) Use of maximum numbers of personnel, with or without overtime

(S) Directed starting or completion datee for specific portions of
the job,

b. Guidance and Assistance. The Master Schedular should seek advice and
assistance from appropriate supervisors regsrding improved work methods,
better job sequencing, the possibility of overtime use, additional personnel
or shifts, special equipment, or more advantageous material.

¢. Trial and Error. Any decresse in time of any arrow (step) on the

critical path will decrease the total duration -tire for the job. As with the
arrow diasgram, a trial and error method is required before the final plan is
developed., The initial critical path for shop forces consists of steps 4, 8,
9, 10, and 14, One way to shorten the time would be to increase the number of
craftsmen on each step. Doubling the crew on steps 4 and 14 and tripling the
crev on steps 8, 9, and 10 would reduce the time from 285.3 hours to 105.9
hours. This increase in crew size appears ressonable because of work space
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and labor hour availability, However, step 3 now becomes critical rather than
step 4; but by doubling the step 3 crew, step 4 would again become critical,
Because step 11 cannot atart until step 9 {s completed, the initial time for
step 11, 19.5 hours, {s not critical compared to step 10 (when triple crewed)
at 21.2 hours, However, because of the nature of operations such as 1light
fixture installations and wall painting, some interference zmong personnel
wight oceur, By tripling the crew on step 11 this difficulty would be avoided,

d. Variations. A more detailed study of steps 9, 10, 12, and 13 shows
another possible variation, As shown in Figure A=6, radiators and water
coolers (steps 12 and 13) are to be installed while ceiling and walls are
being painted (staps 9 and 10). Questions involved here are:

(1) Are radiators to bs painted?

(2) How can walls near radiators and watar coolers be painted at the
same time plunbers and pipefitters are working?

(3) Is it desirable to paint walls near water coolers and radiators
prior to, or at the same time as, the ceilings?
As suggested in paragraph lb, steps 9 and 10 might be subdivided and ragrouped
into: 9, prepare ceilings and walls; 9a, prime ceilings and walls; 9b, paint
celling and sprinkisr system; 9¢c, paint upper walls, and 10, paint dado. This
arrangement would minimize spotting wall because differsnt paint colors would
be used. Also step 10 could be subdivided into two steps; 10a, paint dado
behind radiators and water coolers; and 10b, paint balance of dado. This
latter arrangement would, however, change the critical path and increase the
total shop duration time. Another variation, which would not change the
critical path or the shop duration time, would be to subdivide step 9¢ #0 that
steps 9c and 10 would read: 9c, paint upper wall in area of radiators and
water coolers; 9d, paint dado in area of radiators and water coolers; Ye,
paint balance of upper wall; and 10, paint balance of dado. Electric

fixtures, ' 1diators, end water coolers would then be installed upon completion
"~ of staep'9d.

e. Final Critical Path, Figure A=6 assumes that all improvements in the
critical path have been made with miniuum affort and expense,

f. Final Step List. When the Master Scheduler is satisfied that the best
critical path has been developed, a Final Step List is prepared (see Figure
A-8) with the final crew assignments, revised duration time for each step, and
any applicabla information for scheduling.

' !gppurltion of Schadula, The transition from the Final Step List,
Figure A-8 and final critical path, Figure A-6 to the Job Schedule, Figure
A-9, {s made by means of a Job Schedule Bar Chart, Figure A-7,

(1) Job Schedule Bar Chart. The chart is divided into weeks of five
vorkdays. (I¥ overtime is used in the critical path, the chart should be
arranged to show the overtime effort). Steps may be listed in sequence of
step numbers and each bar (step) measured in duration time (in hours) for each
stop as taken from the Final Step List, Figure A-8. Critical path steps
should be plotted first and in critical path sequence. From the Final
Critical Path, Figure A~6, step 4 would be plotted first because the Job 1s
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NORMAL | pgy [REVISED
WORK [rorar| NO. | DURA- | CE¥ | DURA-

STEP| CEN- ugugs) I | TTON | 'y | TION STEP DESCRIPTION
HOURS )L '

[ F, outside purement
120 time

2 - 56| - - 56 - 56 Navy stock, Jead-time

3] 01 go| 2 40 4 20 Build partitions

4 | 21 | 114} 2 57 4 28,5| New panel, E.M.T., Wiring

5§ | 15 | 63| 2 31.5) 2 31.5| Steam pipes (access area)

6 | 02 87| 3 29 3 29 Paint exterior building

7111 4| 1 24 1 24 water: pipes (access area)

8 | 01|28 2 114 6 38 Sand floor and lay tile

9103|129 3 42.71 9 14.2| Paint ceilings

1002|191 3 63.6| 9 21.2| Paint walls

ula | 39 2 19.5| 6 6.4 Insta11 Tight fixtures
12015 | 11 ] 2 5.5 2 5.5‘ Install radiators E
1311 ] 451 s | 1 § | Install water coolers |

Clean up

FIGURE A-8
Final Step List
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committed to start on 1 May, Step 8 would be plotted second, followed by
steps 9, 10, 14, 11, 1 and 2. In this example, steps 11, 1, and 2 are plotted
right to left, because the right—hand time has been determined from the
critical steps. Note that the start of steps 1 and 2 will be earlier than 1
May and that step 1, procurement of Navy stock material, should be by 25
April; and step 2, procurement of Navy stock material, should be initiated by
20 April, The appropriate duration time and the labor hours required for each
step for mach week should be shown in the Scheduled Hours Table on the Job
Schedule Bar Chart. In like manner, the nonecritical steps are placed on the
chart; however, “float" will allow some freedom of choice in scheduling these
steps in accordance with shop practice, The starting and finishing dates for
each step may then be read from the completed chart.

(2) Job Schedule. A job schedule (ses Figure A~9) is prepared from
the Job Scheduls Bar Chart. Tha Job Schedule should be prepared on a '
realistic basis, For example, the Job Schedule Bar Chart indicatss that step
11, install light fixtures, has a duration time of 6.5 hours (39 manhours)
during the third wesk, More specifically, it shows that this step would
require 3.6 hours for each of the 6§ member crew. As step 11 can be completed
in a duration time of 6.5 hours, it is mors economical to schedule this step
to start on 17 May instead of 16 May, Transportation for the six-member crew
would be required twice rather than four times, and the painters would be
further along with their work, causing less potential interfarance.

Similarly, step 14, clean up, could ba schedulad for 18 May instead of a part
of 17 and 18 May, However, job conditions could be such that satisfactory
productive results could be obtained by working the clean-up crew on both
days. Notes should be made on the Job Schedule Bar Chart to indicate such
changes. A copy of thea Job Scheduls Bar Chart should be distributed with each
copy of the Job Scheduls.

(3) Shop Scheduling. Normal shop scheduling procedures will then be
followed, ar. a thoroughly alerted group of supervisors will bs bettar able to
supervise and assist the work to its scheduled completion,
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Instructions For Completing The Job Order Form (NAVFAC 11014/22)

Refer to the attached copy of the form 11014/22 and 224 for the
corresponding blocks described below,

Block 6, PRIORITY- This is the priority designator ussigned by the PW0 or
MCD.

Block 9 EQUIPMENT- Enter the plant account no., minhor property no., or
local station asaigned no.

Block 10, RPI CAT. CODE (Rsal Property |nventorg Category Code)- Enter
the cat. code as shown on the plant account records. These codes are found
in the NAVFAC P-72, Naval Facility Category Codes.

Block 11, COST ACCOUNT CCDE- Enter the applicabie date from the
NAYCOMPT Manual, Yol. 2. '

Block 16, FOR FURTHER INFORMATION, CALL- Enter the name of the person
to be contacted if & problem arises.

Block 21, ESTIMATE- _

(1) WORK BREAKDOWN, This part is a small continuation sheet used for
jobs that have only one or two shops and whare the wor'k description can
he completed in the allotted space.

{2) ESTIMATE SUMMARY. Entered hare is each work center listed on the
work authorization with summary figures for labor hours, labor dollars,
materia) dollars, and the total cost estimate. The totals are indicated on
the bottomi lina. EPS estimetes are used where possible.

Block 3. JGE PHASE NUMBER- All jobs are phased; that is, each shop has
listed only thet portion of work which can be done before another shop
must do another phase,

Block 4 WORK CENTER=- The work center no. or an abbreviation is entered
here for the center doing that particular phase.

Block 5. DESCRIPTION- The job phase description is entered here as
written in BLOCK 6 of the Job Phase Calculetion Sheet, Appendix E(3).
Stetements must be clear and concise in detefling the scope of work.
Statements such as "scconplish wark 8s required” or "see ¥red Flintstone
for work scope” are not accepteble. The sheps must know what is ta be
done and not kept guessing.

Appendix E(4)
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APPENDIX F

F(1). JOB SCHEDULE

F(2). WORK CENTER LABOR HOUR AVAILABILITY LOG

. £(3). MASTER SCHEDULE BOARD
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m“xn;Pugf’cmnn’rtmnct MANAGEMENT) s TENTATIVE i E FINAL SCHEDULE
& b 41 0OCAY i Y COMNYPUD 3T antung BaTY 1 A ORBES G SeaOP COMROL =y
[ 2032,
e REPAIRS TO BuDING NG, 77
Y woms 7 ALY LAGOMOLS SCRARAL
% SO0 tlvgnT's Clwrea 1]‘-‘ E I_m !,’1
SHORE RLOOA NISTS, LEVEL Nl & s
STRRTURE, AFAACE BERmS
DISLAONECT WATER A0 WAsTE Wnms| 11 | &
OFTPR/] SKALIIG MUTEAIALS AP RSSIST | | & 4
WE 02, [N SHAING, LEVELING AnD Genm
AEPLACEMETTT
CONSTARUCT™ FOeTInG AND (i Rers | O 34
SET 810 REINFORCE”
POUR FUTINGS A0 QNS AND Assoy] B » |
weo2. in sTRIPPING . |
SYAMAY owmnTER |l w (& 70 4 f
mar o “ in
ARSI 11 & s
LRsAR, R - [ 3 » ® “
! . - | TR |04 /| 8
atr | o ' \A00MOU v—are m 156 W ‘508
. eE—
The Job Schedule i3 prepared by the Master Scheduler, 2. Resesrches the Werr Conter Laer “our
. Mattanitity Log (Figure %2); 10 Geterwine
1. Upon receipt of a job order to De master scheduled: the CONBECMt Hve werks th wAieh spfficiemt
Labor Mours wiltl Be sveitatle 'n oll weer
4. Notes month scheduled on Shoo Load Plan, Centery to gerfore the wird withaut interrotion,
Enters these detes in ftem 7,
b. Completes items 1 thry 4,
B, Distridutes cowy to woromriste Branch Asnagers
¢, Lists components of job, in sequence to dDe for review DP1Gr tO wedlily SCROBR ing BRetirg,
a accomolished, in ftem S, ldentifies Waen
Centers involved in iteem 6. 3. AR wewtly 1cheduling seeting, collects all

Tentotive™ Jeb Schedutes.
d.  Enters Lador hours to be expended each weeh,

until job iy completed, in aporooriste coluans L. After vewkly scheduling seeting:
of item 7, Determines weehly labor hour re~
Quirements from )ob sequence and economical 8. Tukes necessary corrections, of preperes new
. Crev 312e. o0 s hedule.
e. Totals Labor hours for each Work Center for each B.  Orecks “Final Schedute™ and crosses out J
week. Enters the veetly and cumulative job "Tentative Schedele.”

~

totals in item 9.
c. Olatridutes to aoorocriste Worx Center
f. Chechs “Tentative Schedule.” Supervizors, via Branch Menager, with Work
Conter Schedule.
2. won notification that saterisl i3 available and
job t1 activated by Division Director:

FIGURE 9-1 -
Job Schedule

_Best Available Copv
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WORK FOR WEEK 4) ) ENDING
FENTER - g
\ 9/9 9/16 9/23 11/25 12/2
AVAJLABLE L 456 570 570 5§70 5§70 v
160 160 88 :
120 120 80
40 43 157
44 | 86 63 .
01 3§§ Bal 92 | 20T Bal 161|78F Bal 182
CARP, 3 144 52 : :
\g Bal 10 // !
Bal l’
VAILABLE LH  \336 420 820 /] ) 420 420 O
56 200 200 |
23 64 150 l
118 8 50 83Y 70 . ,
37 24 | !
73T Ba) 106|295 Bal 124 . [
02 26 2g / . -
PAINT 58 ya
K Bal
75 81 D |
|
AVAILABLE LH 180 \ \ 180 180 b
54 '
40
. 04 % Bal 86 !
g—-"‘\ e o e P ™™
AVAILABLE LH a5y 570 \570 | 570 5§70 !
120 120 - 1
8 48
74 2%
29 sar 208/328
100 2 31'8' Bal 2
48 40
60 135
70 Ba1 100|393 Ral 77
52
28
B50 Bal 20 ,

lr \
PISURE' 9-2
Work Center Labor Bour Availability L

-4\
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Work Conter Labor Hour Availability Log
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WORK FOR WEEK ) ENDING
LENTER
9/9 9/16 9/23 11/25 12/2
AVAILABLE LH 456 570 570 570 570
TR0 140 a8
120 120 80 .
40 43 157
44 86 63
01 Wg Bal 92 | 307 Bal 161|7A¥ Ba) 182
CARP, 32 144 52
32 57 Bal 17, | 730 pa7 130
lg'g Bal 10
T68 Bal Cs)
[AVAILABLE L 336 420 420 \ 420 420
56 200 200
23 64 150
118 8 J5U Bal 70
37 24
73T 8a) 105(296 Bal 124
02 a8 23
PAINT 58
TI5 Ral @ 7% gal
VAILABLE LH 144 180 180 \ \ 180 180
75 2 %
. 40
ot rgw a3 1%3'5135 o3 Bal 86
a
— m T gugn SN b e
AVAILABLE LH 456 570 570 [ 570 570
161 123 120
8 48
43 74 26
36 9 124
32 [788 Bar 206 | {53 B8) 3081377 gy 252
LABOR  [152 a8 40
57 60 135
757 821 (D275 sar 100|793 Pa1 77
52
28
B850 B8al 20
FIGURE 9-2
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MASTER SCHEDULE BOARD

AWAITING MATERIAL SECTION
FOR WORK CENTER CODES SEE ACTIVE SECTION

108 ORDER o4 TOTAL LASOR HOURS ESTIMATED
2 nmr
$HOP CONTAOL DESCAPTION 53 §§

e ] |-t FEEECEEREEE R R slo o}z oraL

7202148 mm'::?:zw" »e - s ln 9 © Y

1242144 N m,. "1 re " 2 [ ] " 2 12¢
Corww Car o voun & - - .

T Sest Ouer Doy o 36 iy | oo » |w]n s | v » 20

1242191 R boghd i o e | w | 2 w|e ™ o |

24t 9098 Nes 106 108 108 ” ] 0

an o |, <] al olm|«]

124180 Mt T tre » POl IRV BP9 |

e R e T o " . 2 0
Remcve & Inares Roshng,

1242148 Caves & vant Pigg hag Mo 107 L ol N 2 ¢ 174

’\ p—

TOTAL LABOR =OUAS, At G
MATESAL BACKLOG 28 0| ™a w2 sar | 3y {32 | o197 | 2re 16563

FIGURE 9-3
Master Schedule Board - Awaiting Material Section
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MASTER SCHEDULE EOARD

AWAITING SCHEDULING SECTION
FOR WORK CENTER CODES SEE ACTIVE SECTION

JOB OROER

Master Schedule Board — Awaiting Scheduling Section
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a
on wQSELL TOTAL LABOR HOURS ESTIMATED
sno':l mﬂq OESCRPTION 3 5 E3
=g -1 ¥ o Jo2 o |os nlnlbs |2 {a]a2 TOTAL
Penghersi Roed
1242143 Flood Repew 720 24 224
ARerstions s Ml
42147 boaghilg hid &0 n | » 2 2 s 8 188
Convent € End Storenouse
724215 No. 101 s O —_ a4 118 } 128 k] 58 4 Ea]
Instait Overnaed Crane .
7242182 Bidg. No 62 LAl 8 » 94 @ % 198
Eniarge Doorwey 10 Recrestion
AR CI A Room. Bidg No. 42 w7 2 8 60
Paint Extoncr
r2421%8 Bidg. No 22 128 s .8 74
T242187 Construct & instail 3 Mets!
Oegreasing Tanks, Biag. No. 62 mr | ot L] .
Relocate Exaust Fans
7242160 Drtpensan " 18 | 8 u ] 0
rae Replace Wooden Ramp by
Concrete Ramg. Dispensary ana LY " 0 237
TOTAL LABOR HOURS AWAITING
SCHEDULING BACKLOG 14 a2 | ur | s | 48 fror | 98 ]| 278 | 2 e 214
FIGURE 9-4

Best Available Copy

3

P .
oy e g




MASTER

SCHEDULE

WORKX CENTER .
COLOR CODES Ol 02 o4 06
JOB OROER 1. TOTAL MANMIURS ESTIMATED AND WEEK ENDINO W WITR THO"
gg,,’,’f& DESCRIPTION ‘ TOTAL MANHOURS AGTUAL TO DATE BCHEDULED A ACTUAL MANHOUNS THIS WLER] cias acp |SCHEDLED
WARER ol [o2 joafosliifizlw]n]es]sa] rem orjo2loajoe] i) s3lwlpil2y[32] tora |oiJo2]o¢
Replece Siding [} ;( 1 lugs 428 |sows iro
1242012 Biky. Nos. 54,55 A d a [eal 822 Jeervn 120
Secvre B ) [ 1 )
721204 No. val’ % A ‘n Ah 0 rreyey b=
Alterations ) y 1|00 &4 5134 o 72| 1064 |n [1) sl 4] 144 |40
Ta4z2018 Bidg No. 71 A ! s jamo solscoidg)lie | fa8] 882 jarum] 1] Tely ARG
Repair Nast Side |4 [ [ Q) oan| 64 . o 182 e
7242032 axig. o 77 A / [ 49)) farras] 4 4 “| 132 |se
e L L N U ‘N"U\/‘\d w‘\—«wh .. s * e
NOTE: (INCLED NUNIERE INDICATT m CENTIRg NOTE. PO CINTER CXOE COLLMMS TO @I SHOW M :
PWAT NWE COMRLETTO THEIR PORYION (SELECTION OF FOLOR OFTIONAL) ALDO USE 8.
4 Y JOB, CON W BLOD AT TOP OF BOARD,
[ ot :
@) A 4 M
SCHEDULED ESTIMATED NMANMOURS 0| DD WY1 %1 [Jesi1 64 lawd]| 24,819 g 20| 00| iab| 120 {eas(ane|is0|sne]| a5 [S0a| S2%6 | res|ansi 1o
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APPENDIX G

REPORT REQUIREMENTS

(CHAPTER 10, MD-321)
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CHAPTER 10

REPORT REQUIREMENTS

1. PUPPOSE. 7The tabulated and management reports shown are corsidered
necessary to assist public works managers in controlling and measuring public
works resources.

2. SUPPLEMENTAL TREND CHARTS. As a supplement to required management
veports, activities are encouraged to develop and maintain trend charts to
meet their specific needs. Exavples of trend chart types developed and
maintained by various activities, and suggested for consideration, are those
showing productive effort, labor parformance - EPS, productive labor hour
control, etc, One period's report does not provide complete Iinformation; it
1s only when information is drawn from successiva reports that the management
effectivensss of the work center, branch, division, or department can be
determined. Reports do not, by themsalves, exercisze management control.
Reports only provide facts naeded by maintenance managers to pinpoint
deficient areas that require corrective management action.

3. REPORTS ANALYSES. To become 4n effective managsment tool, reports must be
analyzed to determine the true causes of individual {ndex variations. Many
viariation condition corrections require firm vanagement action. Each report
anclysis should contain a brief narrative ¢tatement ocutlining reasons for
vaviations warranting reporting, or the lack of improvemant. The required
management action should also be noted.

4. OBJECTIVES. Following ares Fecility Management reports objectives:

&+ Provide a source for determining varistions from estimatas on jobs, or
phases of Jobg, accomplished; and a basis for investigation, 1f such
variations are beyond stated limitations.

b. Inform managemeant of each Branch's overall performarce on all
completed job orders.

¢. Inform management of the Maintenance and Utilities Divisions overall
performance on all completed job orders.

d. Inform management of the way in which each Branch has utilized its
manpower during the report pariod.

f. Inform management of the type of work accomplished.

S« ACCURATE REPORTING. Obtaining accurate data is a problem not sasily
solved. Progress in obtaining more accurate reporting can be achieved by
using the following procedures:

a. Educating Work Centar supervisors as to their responsibilitiec and
their relation to overall management problems.

b. Prompt cloaing out all completed Job Orders.

¢, Assuring proper personnel craftsmen job time reporting through
periodic field checks.
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d. Maximizing EPS utilization.

es Acting quickly and firmly in all cases where improper reporting has
been revealed.

6. REPORTS. All activities with 75 or mora personnel in the Maintenance and
Utilities Divisions combined will prepare Tabulated Reports A and B, and
Maintenance/Utilities Labor Control Reports. Activities with 30, but less
than 75 personnel, will also prepare. thase reports if they are using
Engineered Performance Standards.

7. TABULATED REPORT "A" (TAB A) - FEEDER FOR THE LABOR CONTROL REPORT. This
is a monthly report (see Table 10=~l1) that provides information on labor hour
expenditures by tha various work categories in each Maintenance and Utilities
Division Work Center and Branch. This is due within 10 working days after the
last day of the periocd reported.

a. REPORT PREPARATION. Tha report is formatted as follows:

(1) Work Centers.

{2) Labor class codes, ‘

(3) Actual labor hours for month.

(4) Actual labor hours = fiscal year-to~date.
(5) Branch summary by labor class codes.

(€) Division summary by labor class codes.

NOTE: At snmaller field activities where trade branches are not
organizatinnally satablished, Work Centers should be coubined with Branches.

b. DISTRIBUTION AND USE. Two copies of this report will be distributed
Lo tha Wo.K Management Branch, and one copy to any Branch gr Division
specified. The report informs wmanageuent whether:

(1) The maximum number of labor hours is being used in productive work
categories.

(2) Labor hours used on overhcad functions are reduced to a minimum.

(3) A maximum number of labor hours are within the target range
planned and programmed.

(4) Basic duta are available for coumpilation of the
Maintenance/Utilitias Labor Control Reaport.’

(5) Detailed information is available for variance investigation.

(6) Detailed Work Center information is available to program work and
to help forecast labor hour availability in conjunction with Work Input
Control and personnel utilization reportcs.

8. TABULATED REPORT "B" (TAB B) - COMPLETED JOB ORDERS. This report (see
Table 10-2 and Procedure Chart 9) provides final cost data on completed and
cancelled job orders.
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TABLE 10-1

Tabulated Report A, Feeder Report for Labor Control Report

PUSLIC WORVE DEPARTMPNT, TABULATED REPONT A o FREDEP FOR MAINTENANCE/UTILLIYIRE CIVINIONS LABOR CONTNOL REPORT

Vork Center Labar Class Code Actual Lahar Heuras *Hanth Aetual Labor Hourseliscal Year=ce-Date
1 o 14,9 630,2
1] 0.4 n,?
3] 11%.0 140,9
Ok 59,4 134,46
(1} na? 1998,0
06 174,3 19428
n? 80,2 1084, 4
1408,1 16122,3
A0 4,3 31,2
4 132.0 1020,0
Y} "¢ 792.1
[} 0.0 33,0
[
[}) 170,0 1942,0
[ 19} S114,)
1044,2 21138.0
12 1] 79,0 m.2
0? 16,0 194,46
o ",0 754,2
[ IN
(1] 494,0 . 314,48
ok 5.¢ L a3,
o 1,0 o 1830,2
[FIN] 9380.1
&0 N2
3] t20,0 14,0
[} 94, 4 13,0
4) 0o Al,0
113
] 12%,0 18%,0
0.4 17,0
1226.2 113571
Sraneh (A)
Sumnaty o 13,8 14894
1] 9,4 m.)
(2] 198,0 3L}
0 L) ", 2
1] ni? 7308,1
] 126,¢ .,
or 0.2 10394,0
13017 13302, 4
1] 8,8 LI
] 72,0 ' J242,0
Y} 04,2 1508,1
[} 103.0 (1IN ]
(1]
[} ] 07,0 a0
’lﬂ.z !:H.I
e 174, 1479%,1
mromtnamn T — . -
[ — ~
Haintenanee 1] 9.0 34,0
Btvision 14 18,4 2001.1
Sussary 2] 344.0 3434,0
[ .0 3,2
0y N, e 131).2
1) 1696.4 1070.4
oY 0943,2 13931, 6
12078,0 11464,9
11 A 115,12
[} #24,% 1.6
31 .2 19748
&) 109.¢ 143,0
[T 160.0 1917,0
4 1442,0 18336, 2
4881 003,86
159340, 1474821
Utillties o 19,0 41,2
Diviston 01 n,? n.?
Suseaty 03 104,46 1312, 2
0k 29.% .2
——
\ \__9 —_—
[1} 738,0 1%4.0
1279,3 11,8
ALY 47319,2
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a. REPORTING FREQUENCY. The report 1s prepared weekly or bi-weekly as
necessary and includes completed and cancelled job order data. The cancelled
job orders should be listed separately.

b. PREPARATION. The report covers all specific and estimated standing
job orders that have been reported to the fiscal office as completed or
cancelled during the period covered by the raport,

NOTE: The cost variance is not the differance between the estimated and
actual total costs, but rathar the sum of the labor and material variance.
That is, if the labor variance is (~) $500 and the material variance is (+)
$250, the cost variance is §750, not $250. Use an astarisk (*) to
differentiate manhours estimated with EPS from labor hours estimated with
octher methods. Tha totals in Part II should total both EPS labor hours and
non~EPS labor hours if Engineered Performance Standards have been installed.
(This is not reflected in Table 10-2). The uppar part of the report shows
information on each completed job ovder, by Work Center, with a total for each
job ordar. Cancelled job orders are shown in the same manner in a separate
list. The lower part of the report shows ona line summaries for all completed
job orders for:

(1) Each Trade Branch. e
(2) Maintenance Division.
(3) Utilities Division.

c¢. DISTRIBUTION. Diatributas one copy sach to the Work Managsment
Branch, and FE. Directors of the Maintenance, Utilities, and Facilities
Management Eagineering Divisions.

d. USE OF REPORT, This report providas data for preparation of NAVFAC
9=11014/30 (Figure 10~1} Variances on Completed Job Orders. See Paragraph 24
for insiructions on .ob .rder Variation investigations.

9. LABOR PERFORMANCE INDICES. Data from Tabulated Report "B" ars used to
compute the Labor Performance Indices, items 22 and 23 of the
Maintanance/Utilities Labor Control Report. To obtain the Labor Performance
Index for Work Center, Trade Branch, or Division, divide the total estimated
hours by the total actual hours for the period concerned.

10. MAINTENANCE/UTILITIES LABOR CONTROL REPORT, NAVFAC 9-11014/29. This
ronthly report (Figure provides data on what was planned, actual
results, and variances from tha plan. This report alsc provides:

(1) A plan for full labor hour utilization within sach trade branch.
(2) Yardasticks to measure plan effectiveness.

(3) A means of comparing actual to accepted standards of parsonnel
utilizaticn.

a. REPORT PREPARATION. Prepare this report on NAVFAC 9«11014/29 for
each Trade Branch, a summary of Trade Branches within the Maintenance
Division, and a summary of Trade Branches witnin the Utilities Division. When
the Maintenance and Utilities Divisions are organizationally combined, separate
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summaries based on Trade Branches performing primarily maintenance functions
should be prepared. This report provides both planned and actual labur hour

data and i{s presented in two parts, current month and fiscal year-to-date.

(1) Plannud. For the current month, this 1s the same information as is
on the Workforce Availability Summary and Work Plan Summary for the current
month. For fiscal year-to-date, add current month data to the previous
month's fiscal year-to-date information.

(2) Actual. For tha current month, Tabulated Report A provides the
information for lines 1 through 20, Fiscal year-to-date information is |
obtained by adding current month data to the pravious month's fiscal [\”
year-to~-date data. -

(3) Control Indices. The information on lines 21 through 24 is obtained
as follows: Line 21 is obtainaed by dividing line 19 by line 20 and
multiplying the result by 100 to convert to percent. Line 22 is obtained by
dividing EPS-estimated hours on job orders by actual hours on the same work
(tha Completed Job Order Report contains this information) and multiplying the t-
result by 100 to convert to parcent. Line 23 is obtained by dividing
non-EPS~estimated hours on job orders by actual hours on the same work (the
Completed Job Ordexr Roport contains this information) and multiplying the (;
reault by 100 to convert to parcent., Line 24 is obtadned by dividing the .=
total of hours for labor class codes 03, 05, 06, and 07 by line 19 and
multiplying the rasult by 100 to convart to percent (labor class code 03 hours [
are include only to extent that the work was plannad, estimated, and
scheduled). Lines 21 and 24 are couputed for both planned and actual hours;
lines 22 and 23 ars computed for actual hours only. ‘}[

o

M -

(4) Varianca. This is obtained by subtracting the planned hours from the

¢~tual hours, Therefore, a positive (+) variance means that the shops uged ﬂ
mote time cha, was estimated; a negative (=) variance ceans that the shops (;
used less time than was estimated. Significant differences should be .
investigacéd to detarmine the causes. g
b, DISTRIBUTION. This report i{s distributed in sets. A set consists of L;
one report for aach trade Branch in the Maintenance and Utilities Divisions, .
one report summarizing all trade Branches in the Maintenance Diviaion, and one b
report summarizing all trade Branches in the Utilities Division. The
distribution is as follows: L
(1) Ona coumplets set each to the Public Works Officer or Assistant Public L
Works Qfficer, the Shops Engineer, the Director, Facilities Management -
Engineering Division and any pubhlic works componen: responsible for analysis. _I
(2) A complete set of all trade Branches in the Maintenance Division and .
the division summary to the Director, Maintenance Diviaion. 'L
(3) A complete set of all trade Branches in the Utilities Division and ,
the Division summary to the Director, Utilities Divieion. ‘ i g

(4) One report of eaci trade Branch to appropriate Branch Managers. t;

ey
m“"
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(5) Engineering Field Divisions of the Naval Facilities Engineering
Command for sgpecial atudies as requested. BSuch requests will be on a case
basis for a definite period.

¢. REPORT USE. The report can inform management whether:

(1) The maximum number of labor hours is being used in productive
work catagories.

(2) Labor hours used on ovarhead functions are realistic to the
productive base.

(3) A maximum number of labor hours are programmed on work input
control charts and accomplished as approvad,

(4) Target Ranges for each supervisory level are being established,
targets are being met, and corrective action taken where warranted.

d. REPORT ANALYSIS. Except for overtime hours, the total labor hours
shown for each Branch, Division or component on this report should be

equivalent to the numbar of personnel shown on the Workforce Availability and
Work Plan Summary.

(1) Analysis of Productive Time. Analysis of productive codes 0l
through 07) will assure that labor hours available for productive~type work
are used efficiently. Analysis of productive time requires that many
variables be considered. No fixed allowable percentage can bes statad which
will apply to all shops regardless of size or function. Target ranges are

indicated for totals of all Branches (Maintenance and Utilities Divisions
combined) with respact to total labor hours reported. These ranger are based

on a Navy-wide "average” or "normal" condition, and must be used judici.susly.
Tha extent of contracting can influence the targets. Therefore, each
supervisory lavel should establish a resasonable Target Range that can be met
under local conditions. Each supervisory level than can readily determine if
target ranges are being mat, and where corrective action need be applied.

(a) Emergency and Service Work. (Labor Class Codes Ol and 02).
These classifications should ba observed in relation to Preventive Maintenance
Ingpection (Labor Clase Code 03). Keep labor hours in all three
classifications to a minimum. For PMI, this means not accomplishing service
order scope rapair jobs under the guise of PMI. Change only true PMI work to
this labor class code (03). A dmcresase in all three is a favorabla trend.
These three indices should also be watched for inter-relationship. A good
Preventiva Maintenancs Inspaction Program should reduce service and emargency
work, A decreasa in Servica and Emergency work and no decrease, or an
{ncreass in Preventive Maintenance Inspection may indicate over-inspaction.
An increase in Service and Emergency work and a decreasa in Praventive
Maintenance Inspuction may indicate under-inspection. An analysis of how much
Energency and Service work is being accomplished by the various Work Centers
or Branches, should be mada. If an Emergancy/Service Work Canter 1is
established and is not performing 50 parcent or more of the Labor Class Codes
0l and 02 work, reviaw the other Work Centers to ascertain which are doing
Tslatively large percentuges of the Emargency and Service work, and determine
it some of this work could have bean done by the E/S Work Center. By
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concentrating as much Emergency/Service work as possible in the E/S Work
Center, the other Work Centers are freed for additional programmed and
scheduled work. However, judgment must be used because support shops, such a5
Sheetmetal and Machine Shops, do many small Jobs independently as well as work
for other Work Centera., These jobs require large and expensive equipment, ang
the transfer of such work to the E/S Work Center would require equipment
duplication. In genaral, the E/S Work Center should be performing work
requiring portable hand tools and equipment. Work requiring large shop
equipment or special skills not available in the E/S Work Center, regardless
of the size of the job, should be accomplished by the parent shop.

(b) Productive Effert. The desirabla percentage of productive effort
to total labor hours f{or Maintenance and Utilities Divisions counbined is in
the range of 68 to 72, Although some variances should be expected during
periods of abnormal leave, usually the summer months and Decembar, any indices
of lecs than 68 percant for protracted periods should be investigated for
excessive overhead assignments.

(c) Labor Performance. This provides an indicator of how wall shop
forcas were able to moet allowed time for work that was planned, estimated,
and schaduled. Labor performan:e may be monitored from information obtained
from the Report on Variations on Completed Job Orders. Trends should be
monitored. For example, if a current month's Branch performance is 96,
performance would appesar satisfactory. Conversely, an index of 85 would
appaar to require immediate corrective action. However, if the index of 96 is
a steady drop from 99, and the 85 a steady rise from 75, the opposite would be
truse. 4Also, a parformance rate of 20 on work amounting to only 30 labor hours
is not as important to management a3 a 90 percent parformance rate on work
agounting to 3,000 labor hours.

{d) Productive Labo» Hoiuy Control. 17a desirable percentage for the

" Maintenance and Utilities Division, separately or combined, is in the range of

80 to 85, Variances from this range should be expectad in Work Centers such
as Emsrgency/Service or Pest Control. Productive labor hour control ehows the
shop's toutal productive labor hour percentage expended on work that was
prograemmed, plannod, estimatad, and scheduled. To help obtain maximum
control, management should regularly reviaw the Standing Job Orders - Not
Estimated percentage with a view of reducing it to the minimum.

(2) Indirect and Ovarhead Labor hours. The desirable range of total
Overhead to total Produckive labor hours for Maintanance and Utilities
Dlvisions combined is 28 to 32 percent. Although some variances from this
range should be expected during periods of abnormal leave, any Maintenance and
Urilities Divisions combined percentage higher than 32 for protracted periods
should be investigatsd for excsssive overhead assignments. For individual
Work Centers and Branches the range i{s variable, depending upon the type of
work accomplished. Work Centers with highly repetitive work such as
Janitorial, refuse, and trash collection, should have less than 28 percent.
Only under unusual c¢ircumstances should a Work Center's overhead excead 35
percent. Frajuently a high overhead rate is caused by a dwindling productive
workforce without a compensating adjustment in supaervision.

11. REVIEW AND CORRECTIVE ACTION ~ EACH SUPERVISORY LEVEL. Each Branch and
Division supervigor is responsible for taking corrective action, where
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warrented, on all planned work not completed as directed. The Work Input
contrul Charts reflect the planned column of this report, and Tabulated Report
"A" reflects actual accomplishment. If a Branch or Divisicu i3 not meeting
provided plans, then the Branch or Division supervisor must take corrective
action. Deficiencies noted and corrective action taken or recommended should
accompany the Summary Report submitted to the Public Works Officer or
Assistant Public Works Officer.

12, REPORT ON VARLATIONS ON COMPLETED JOB ORDERS, NAVFAC 9-11014/3C. An
analysis shall be prepared on NAVFAC 9= Figurs 10-1) when variances
on the Tabulated Report B, Completed Job Order Report meat the following
criteria:

a. Oo Work Centers, or jobs, totaling less than $1,000, a variance of
$100 or more shall be investigated. Only that portion of the work :
accomplished by the Work Center primarily rasponsible for the varianze will be
investigated.

b, On Work Centers, or jobs, totaling wore than $2,000 and less than
$10,000, a variancs of 10 percent or more should be investigated. Only the
portions of the work accomplished by a Work Center .nuving a variance of i0
perceut or more than $200 will be investigated. '

c. On Work Centers, or jobs, totaling more than $10,000, a variance of
JLve percent should be investigated. Oniy the portions of the work
accomplished by a Work Center having a variance of five percent ot more than
$200 will be irvestigated.

}
a. 1INVESTIGATOR. The Public Works Officer should delegate authority and
responsibility for variance investigation to a senior supervisor. The Work

Managemend, Braich or eguiv lent function should coordinate the variance review.

b. PROCEDURE. In the formal procedure the investigator designaced as
described in the preceding paragraph shall review each Tabulated Report B,
Completed Job Order Report and determine which, if any, jobs have significant
variances. A varlance 1s considered significant if it exceeds the limitations
shown in Paragraph 24, or if, in the opinion of the investigato:r, it
rapresent3 an unhealthy trend in any work center. For each job with a
significant variance, a Report on Variations on Completed Job Ordars, NAVFAC
9-11014/30, shall be prepared. Findings will be reported in column 7,
including any corrective: action that has been taken or that the investigator
reconmends be taken to prevent recurrence in the future. Coples of the
cumpleted report aie sen: to the Director, Maintenance and/or Utillities
Division (dependent on the shops involvad), the Facilities Management
Engineering Dire:vor and the Public Works Officer for their information and
appropriate actior. This is the appropriate procedure to use when Tabulated
Report B, Zompleted Job Order Report is both accurate and timely. If this is
not the case, another procedure may have to be usaed but variance analysis
should be performed. One method is to have the shops ideatify : e reasons for
variation at the time the job 18 completed. The information i. forwarded with
the closeout copy of the job order. The beat variance analysi. occurs when
tha latter proceduru is utilized.



~. PRIOR ACTION. Certsain personnel are in a position to identify and
initiate action on variances or impending vacriances bafore preparation of the
Tabulated Report B, Completed Job Order Report. The Master Scheduler should
review the Planned and Actual labor hours on the Master Schedule and report
any impending variance to the Facilities Management Engineering Division
Dirmctor for action. The Work Center or Branch Supervisor should follow
progress on all jobs and, on noticing any impending variance, take action to
prevent or minimize the variance. If the variance cannot be prevented, a
written record of the circumstances should be made for vse by the
inveastigator. The Work Center supervisor should lug the actual hours used on

all iob orders.

d. INVESTIGATION. If the job is over-expended, look for a changa in job
scope. Also look for poor planning, or poor job descriptions, by Planners and
Fotimators., It is clso possible that Planners and Estimators estimated on the
basis of a better method of accomplishmer!{ than that used by the shop. Among
the causes of under-sxpenditures are looss estimates, improved mathods, and
changes on the job during performance (t.c coats of paint specified; cne coat
applied). Whatever the variance cause, the facts must be determined and
appropriate action taken. Periodically, amendments should be investigated to
assure Lhat theve is a true change in scope and that they are not being issued
to make :seporte “"look gond”.

13, BASE ENGINEERING SUPPORT TECHNICAL SYSTEM (BEST)., (See Appendix L for
greater detail). Activities implementing pertinent BEST modules should refer
to installation materials to determine data available for review. The BEST
syscem consists of management information modules to aid the PWO and hia
ataff. Each of the seven modules provide techniques, procedures and control
indicators for improved and affective management of facilities, maintenance,
transportation, and utilities systems. The seven modules are:

a. Emergency/Service (E/S)

b. Shore Facilities Inspection (SFI)

c. Work Input Zontrol (WIC)

d. Facilities Engineering Job Estimation (FEJE)
e. Transportation

f. Utilities

g+ Family Housing
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MAINTENANCE MANAGEMENT APPRAISAL QUESTIONNAIRE
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4. QUALITY ASSURANCE FOR IN~HOUSE OPERATIONS.

a. Discussion. Substantial emphasis has been directed to quality
asaurance for contracting. Under the Commercial Activitius (CA) Program, the
government is obligated to operate under the same terms of the contract if
done in-house. A feature of many in-house contract specifications are
performance factors relating to quality and response. Even for non-CA work it
is good business practice to monitor performance. For work items with
performance factors, data should be collected and analyzed as if the work was
accomplished by contrdct. A modified form of the Quality Assurance Plan
prepared for « Facility Support Contract and detailed in MO-327 should be
utilized. Since tne inlpcccion is for in~house personnel and the government,
ir i¢ recommended that inspections be mads on a bi-monthly or monthly basis
unless persistent problam areas vrequire more frequent inspections. Random
inspection 1s a desirable mathod to assure objectivity and to assure
sufficient readings ars taken to accurately measure the desired performancas.

b. Organization. The Quality Assurance (QA) respousibilities will vary
from sctivity to activity depending nn the type of work remaining in-house.
The Work Managemant Branch of the Facilities Management Engineering Division
would be assigned in-house QA inspection respensibility. This in-house
function would relate sclely to pertformance factors, quality of end product,
and responsiveness of garvice--not to direct supervision of the function. The
end product would he specified in cerme of quality, improved customer
relationships, and cost effactive services. Integratad with the Facilities
Management Program, this function would provide management feedback for all
kay areas of public works effort.

TABLE 1l=1 (Section 1)
MAINTENANCE MANAGEMENT APPRAISAL QUESTIONNAIRE
Shore Facilities Inspec ilon

Funetion
TARGET
QUESTIONS ANSWERS

1.1, Does the Facilities Management Fnginearing (FME)

Civision Director maintain, or have access to,

an up=to-date inventory of Class I and Class

II property? Yes
1.2, Are all changes causad by new tonstruction,

demolition, etec., reflected on facility cards,

or an scceptable substitute? Yes
1.3, Is there a Control Inspaction Schedule? Yes
144, Are all facilities reflectad on thae schadule? Yes
1.5, Are Control Inaspactions on schedule? Yes

1.6, Are all Class II facilities inspected in
accordanca with the frequencies shown in

M0~-322, Volume 1?7 A Yerw
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1.8,

109.

1.10.

1.11.

1.12.
1.13.

1.14,

1.15.

1.16.

1.17.

1.18.

1.19

10 20.

Do Control Inspectors use appropriate inspection
guides while conducting Control Inspections?
(M0-322, Volume 2)

Are the Facilities Management Engineering
Division Director and Public Works Officer/
Assistant Public Works Officer aware of
deficiencies in the inspection schedule
(failure to provide a complete inspection

of all facilities at least once per triannum)?
(Suggestad: FME Division = avaluate

monthly; PWO/APWO - evaluate quarterly)

Are corvective actions being taken to
insure th&t the inspaction schedule will
be met? How Ifrequently?

Are old inspection reports and job orders
purged from facility inspection files after _
a new inspection has been conducted? ‘

Do Planners and Estimators perform Control
Inspections in addition to their normal duties?

Are Preventive Maintenance Inspections scheduled?

Is the Preventive Maintenance Inspection System
administerad by the¢ FME Division?

Is the Pul ¢ Juipment inventory up~to=date?

Are PMI check-off cards or other adequate
documentation maintained? Are they used by
shop craftsmen performing the inspections?
Are the inspection/check-off cards, with
attendant craftsmen remarks, analyzed and/or
reviewed?

Are PMI standing job orders planned and estimated,
and does the scope of work outlined adequatsly
describe the equipment to be sarviced?

Are PN inspections on schedule?

Are digcrepancies revealed by PMI reported
when the required malntenance is beyond PMI
scopa? How?

Is there an Operator Inspection Program?
Does the FME Division receive "feadback" of

discrepancies disclosed by operator inspections?
How?

141

Yes

Yas

b{ 1]
Quartarly

Yes

Information

Yes

Yes

-

“Yeos

Yes

Yas

Yes

Yas

Yes

Yes
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T.21.

1.22.

1.23.

1.24,

1.25.

l.26.

1.27.

1.28.

1.29.

1030.

1.31,

1.32

1.33

Are measures currently in effect which are
designed to minimize the number of miscellansoua
or unscheduled inspections conducted by Control
Inspectors and/or Planners and Estimators?

Is the Work Reception and Control function provided
a copy of monthly Control Inspection and PMI
schedules? .

Are tenants of facilities scheduled for Control
Inspections advised in advance of forthcoming
inaspections, and are they encouraged to provide
lists of known discrepancies?

Do paersonnel receiving, approving and issuing
Emergency/Service Work Authorizations screen all
incoming calls which apply to facilities included
on the Control Inspection Scheduls and attempt

to discourage service calls on facilities scheduled
for inspection in the “near future"?

What percent of the specific job order maintenance
and repair work is generated by Control
Inspection?

Are inspection reports reviewed to determine

items to be programmed for accomplishment;

to be included as an essential unfunded deficiency;
or deferrad as desirable, but not essential?

Is the Public Works Department organized in
accordance with NAVFAC P-318, Organization and
Functions for Public Works Departmenta?

Is an organization chart and personnel listing
available and maintained current?

Is therea a plan for cross-training Planners and
Estimators in the FME Division and from Craftsman
frow the Maintenance Division?

Does the Public Works Department have a currant
training program?

Are customers surveyed for rasponse problem
areas?

Is turn around time measured for customar work,
priority work, routine work?

Is routine feedback provided to customers
concerning status of jobe?

Yes

Yes

Yes

Yas

652

Yen

Yes

Yes

Yes

Yes

Yesu

Yes

Yes
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TABLE 11-1 (Section 2)
Work Input Control and Planning and Estimating Functions)
| .
i TARGET
QUESTIONS ANSWERS
2.1. Is an up-to-date station directive in effect
which specifies the personnel authorized to
request services from the Public Works Department,
_P and does it provide a procedure for submitting
i i work requests? Yas
2.2, Is all known Minor Work and Spacific Job
i Order work programmed on the shopload plans
and/or job requirements and status chart? Yes
i 2.3. Is there a short-range shopload plan?
(1-3 months) Yes
2.4, Is there a long-rangs shopload plan? S
i (4=12 months) Yes
. 2.5, 1s there a Workforce Avallability/Work Plan
’ Summary for a projected 3 month periocd? Yes
2.6, Is thare a yearly Standing .Job Order Summary,
' which includes labor hour esvtimatas by work
' center, and labor and material dollar cost
estimates programmed quarterly? is the
. informa.icn concerning acti.n to be ak 4, and
’ frequancies, sent to the shops? Yeas
2.7, What is the percent of Specific Job Crder
. loading on the shopload plan? (Specific
labor hours programmed vs total labor hours
available. If Minor Work Authorizations are
- progranmed on the shopload plan, include
x these job orders also).
. Month 1 100%
i Month 2 70-90%
' : Month 3 60-~80%
. Month 4-12 40~70%
‘ 2.8, Is the work programmed on the shopload plan,
and/or job requirements and status chart, in
. : accordance with the OP~PLAN, resource
, ‘ availability, and annual maintanance plan? Yes
2.9, Does the Maintenance and the Utilities Division
provide periodic (weekly and monthly) input to
. Work Management regarding Jobs status, material
‘ | availability, planned leave, stc.? Yes
143
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2.10.

2.11'

2.12.

2.13,

2.1“.
2-150

2.160

2.17.

2.18.

2.19.
2.20.

2.21.

2.22.

Is there a joint meeting batween Facilities
Management Engineering Division and Maintenance
Division personnel prior to final shopload plan
preparation (month one) to critically appraiae
and obtain a mutually acceptable and workable
shopload plan?

Is the shopload plan raviewed and formally
approved by the PWO/APWO prior to its submission
to the Maintenance Divisgion?

Are only the jobs reflected on the short

range (3 months) shopload plan releasad to the
shops for accomplishment? (Exceptions include
ezergency-urgent jobs, or jobs requiring long
lead times for material procurement).

Are changes to the currant approved shopload
plan (urgent jobs) controlled and apptoved by
the PWO/APWO? :

Is the EPS Program installed?

Have all Plannars and Estimators received initial
EPS training and/or been retrained in the
last two years?

Have all Control Inspectors zeceived initial
F"S training and/or baen retrained in the
. i8t thres years?

Has the Facilitias Managemant Enginearing
pPivision Director received initial EPS training?

Are copies of current Engineared Performance
Standards manuals available? Are coplaes of
current MO manuals available? (NAVFAC P=349
provides listing of manuals with current changes)

What is the percent EPS utilization?
Were the jobs on the last month's shopload plan

accomplished as programmed; i.e., at least 90X
of the jobs scheduled wera started, and st least

Yesn

Yes

Yes

Yas

Yas

Yes

Yas

Yes

Yes

75% minimum

80% of the labor hours scheduled on the jobs started

were accomplished as planned? If not, what
percentages wera staried and/or accomplished?

How many jobs on last month's shopload plan
were not started at all? Why?

Are reasons documented when programmed jobs
were not started?

144

Yes

Informacion

Yes
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2,23, What percentaga.of the maintanance force is Variable
assigned to standing job order effort? (Obtain dependanr on
from latest Maintenance/Utilities Labor Control what efforts
Report, Division Summary FY To-Date, Labor have been
Class Codes 04 and 05) contracted

2.24. Have all maintenance and repair projects been
submitted, or are in process for early submission? Yes

2,25. How many job order amendments were Written
last month? Information

2,26, Are all job order amendments planned and
estimated? Yas

2,27,  Are all job order amendments issued in
accordance with an established Public Works
Department procadure? Yes

2.28, Is turnaround time measured (elapsed fimd”trom
work receipt to work completion)? Does it
appear reasonasble? Yes

TABLE 1l1-1 (Section 3)
Facility Maintenancs Rescurces)
TARGET
QUESTIONS ANBWER:,
3.1, What is the current annual planning figure for:
Ml (Maintenance and Repair)
M2 (Special Projects)
R (Minor Construction)
Pl (Operations)
L7 (Transportation)
N  (Utilities) Information

3.2. Is there an operating plan for each major |
fund mource:

Monthly? Yes
Quarterly? Yes
Annually? Yas

3.3, To what extent does the Public Works Officer
control the current annual planning figures? Total

3.4, Is the FME Division Director formally advised
of annual and quarterly planning figured and
reimbursables to enable programming work to
the Maintenance Division within fund limitations? Yes

JR—)




3.3,

3.6,
3.7.

3.8.

3.9.
3.10.

3.1,

3.2,
3.13,

3.14,

3.15.
3.16.
?.17.
3.18.
3.19.

3.20,

Is the total idantified workload, as illustrated
on the job requirsments and status chart, shop
load plans, and standiug job order summary,
geparated intoc groups by fund source?

Has an annual maintenance plan baen established?

Have controls been astablished as a means of
preventing funds over-obligation/over-expenditure?

Are narrative reports prapared explaining
trends and variances in planned versus actual
performance?

Are neetings held with division heads to
familiarize them with the financial raports?

What is the current plant replacement value
(lass family housing) of Class II property?

Are the items which constitute unfunded .
nondaferrable backlog noted on the job requirements
and status chart, or an acceptable work input
control chart?

What parcent of the nondeferrable backlog is
supportad by inspection reports?

What is the total val lated Nondeferable Blckld;
of Maintenance and Rejair (NMAR)?

Was the NMAR amount reduced during the last
fiscal year? 1f reduced, by what amount? If
increased, by what amount?

Is the PWO provided with maintenance unit
cost information?

Have Maintenance unit expenditures incressed
or decreased from last fiscal ymar?

What has caused changes in maintenance unit
expenditures?

What percent of real property maintenance funds
ars used for alterations and improvements?

Is there & station planning bosrd to determine
priorities of alterations and improvements?

Do budget plans include maintenance of facilitiaes

not shown in the BFR (Basic Faciiities Requirsuents)?
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Yes

Yeas

Yen

Yes

Yeas

Information

Yas

100%

Information

Information

Yes

Information

Information

Yas

No
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3.21. Are quantities reported in the budget forms based
on the quantitles shown in the inventory of
Military Real Property, NAVFAC P~164 as of the
beginning of the past fiscal year, adjusted for
planned additions, expansions or delations? Yes
TABLE 11-1 (Saection 4)
Shop Scheduling and Work Accomplishment Functions
QUESTIONS TARGET
ANSWERS
4.1, What is the percent of productive effort
(Maintenance Division)? 68-72%
4,2, What is the labor performance? . EPS/NON EP3
Building Trades 95-103%
Mechanical Trades 95-1035%
Electrical Tradas 95-105%
Gensral Services 95-105%
4.3, Is the maintenance scheduler provided copies
of the short range shopload plan? (months 1=3) Yas
4.4, Is the maintenance scheduler provided a copy of
the currant personnel availability/work plan
sunpary? Yes
4.5, I8 there a master nchedule? Is it correlated
with the current sahopload plan? Yes
4.6, Does the maintenance scheduler base the master
schadule on monthly shopload plans? Yas
4.7, Does the maintenance master scheduler program
work to each shop committing approximately 75X
of the shop forces "availabla" for Specific
Job Orders and Minor Work Authorizations? Yes
4.8, Is each Work Cantar supervisor provided with a
copy of the weekly schedule prior to the
beginning of each new work week? Yeas
4.9. ' Does tha Work Center suparvisor prapars an
advance daily=-work plan at the beginning of
each week using the weekly schedule as a basis? Yec
4.10. Are all Work Center personnel scheduled and
accounted for on work center schedules? Yas
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4.11,

4,12,
4.13.

414,

4.15,

4.16,

4.17.

4.18.

4.19.

4,21,

4,22,
4.23,
4,24,

Are Work Center schedules correlatad with the
master schedula (100% of jobs and houvrs on master
schadule for the wesk are also schuduled on
appropriate work center schedules)?

Is work being accomplished on schedule?

Doas the Work Center supervisor sppraisa
schedule performince by comparing actual labor
hours expended deily with the daily wotk plun?

Is the Work Center supervisor told what jobs sre
not to ba worked when it becomes necassiry to
accomplish jobs which wara not scheduled
{emargency or urgent jobs)?

Following Job completion by a Work Cauter, is
the completed job returned ts the Branch Manager,
or Maintenance Schedulsr, within 24 hours of
completion? ‘ .
Are rsasons for variances noted ou completed job
ordars ty Work Center cupervisors?

Are causes for schadule carry-over reconciled
with the Master Scheduler as thesy occur?

Does tha Work Canter supervisor initiate action
to obtuin amendments bsfura the ;ib .xceeds rhe
estimated labor and material costs (oral

approval acceptable on urgent jobu in process)?

When amendments are requested, is it mandatory
that documented justificacion accompany the
request? Are any Jjustifications unacceptable?

Are amendment requests reviswed e&nd approved
by the Director, Maintenance or Utllities
Division prior to submission to tha Faclilities
Management Enginearing Division Director?

Does the FME Director revisw and approve (o~
recomuend approval of) all amendment requests?

Are all amended job orders so snnotated?
Is there an Emergancy/Service Work Center!?

What percent of the total Emergency/Service
workload 1is accomplished by the E/S Work Center?

1002

Yas

Yes

Yes

Yas

Yas

Yes

Yes

Yas

Yes

Yes
Yes

Information
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4,25, What percent of the total Maintenance effort Variable -
is expended on Emergency/Service work? Analysis
should be made
to determine
X at activity
level
4,26, Does the E/S Work Center perform work which is
not Emergency/Service type work (LCC 03, 04, 05,
06, 07)? How much? Why? Information
4,27, Is the Emergeancy/Service Work Center staffed
with proper crafts to facilitate efficiunt
workload accomplishment? What crafts are
needed? Yes
4.28, Are E/S truck radio dispatchad? Yes
4,29, Is supply support responsive to need? - Yes
4,30, Does public works have supply purchase authority?
If not, would it improve responsivanass? Yeas
4.31. Are material staging or storage areas adequate? Yes
4.32.  Are surplus materials returned to supply
promptly? Yes
4.33. Are on~hand supplies limited to 60 days? Yes
TABLE ll-l1 (Section 5)
Management Reports Function
QUESTIONS TARGET
ANSWERS
Sele Is the TAB "A" Report = Feeder for Labor
Control Repnrt - received on time? (Monthly;
due 10 working days after the reporting period) Yes
5.2 Is the Tabulated "A" Report, Feeder Report for
the Maintanance/Utilities Labor Control Report
prescribed in NAVCOMPT Manual Volume 3,
paragraph 037221, reconciled with the Workforce
Availability Summary and Work Plan Summary
prescribed in NAVFAC M0-3217 Is the rsport
accurate? Yes
5.3. Is the Maintenance/Utilities Labor Control
Report received on time? (Monthly; due 15
working days after the reporting period) Yes
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LY Is the Maintenance/Utilities Labor Control
Report accurate? Yes
Se5. Is the TAB "B“ Report - Completed Job Orders -
received on time? (Weekly or bi-weekly; due 3
working days after reporting period) Yes
S.6. Is the TAB "B" report accurate? Yes
5.7, Is the Job Order Variance Investigation Report =«
NAVFAC 9=11014/30 = prepared for jobs outside
the accepted criteria? Yes
5.8, Are formal internal “feedback” reports raquired
from appropriate Division Heads relative to
corrective action taken in problem areas
indicated by: Maintenance/Utilities Labor
Control Report and Completed Job Ordar Report? Yes
5¢9 Is corrective action taken as recommended? Yes
TABLE 1l~1 (Section 6)
Miscellanaous’
TARGET
QUESTIONS ANSWERS
6.1, Are safety measuras acceptable rclitivc to OSHA
requirements, e.g.:
Safety guards for equipment? Yes
Eye hazardous area clearly marked? Yen
Eve protective warnings observed by all
enployees? Yeas
Flammable storage adequate, clean, and
precautionary measurss observad? Yes
Stripping for safety lanes and working areas
in shops? Yes
Hearing protection used? Yes
Asbestos handling (procedures & equipment)? Yes
6.2 Is work perforued by the Maintenance Division
of acceptable quality? Yes
J6.3. Is there a formalized system to measure quality? Yes
6.4, Are all working spaces clean? Yes
6.5. Are all working spaces adaquately lightaed? Yes

r-




6.6'

6.7,
6.8,

6.9'
6.10.
6.11.

Does the shop equipment layout afford optimum
work flow?

Is shop space available?

soes the office space layout afford optimum
work flow?

Is office space adequate?
Is the end=-use matarial staging area aduquate?
Is transportation readily available for:

Personnal to and from jobsites?
Material to jobsites?

Control Inspectoars?

Planners and Estimators?

Shop Supervisors?

Do all pest control personnel have valid
certificates, or only work under direct
suparvision of personnel with valid certification?

Yel.

Yes

Yeas
Yes

Yes

Yas
Yes
Yes
Yas
Yes

Yes
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