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A RENOVATION DECISION-SUPPORT MODEL FOR EVALUATING THE FUNCTIONAL
CONDITION OF ARMY FACILITIES

1 INTRODUCTION

Background

A large percentage of the nation’s resources is used in the construction and maintenance of facilities.
Most facilities, if properly constructed and maintained, have a long physical life. Frequently, a building
will outlive its original purpose, so the owner must choose whether to sell. demolish, or reuse the building
for a new purpose. Renovating a building, whether to continue serving its original purpose or to meet a
new need, is costly. The building owner must weigh renovation decisions carefully to be sure renovation
is appropriate and cost-effective.

The U.S. Amny, as the owner of a large building inventory, must continuously decide whether to
renovate buildings. Master planners at Amny installations plan for future occupancy needs by analyzing
facility requirements and developing a strategy to satisfy those requirements. One objective of real
property master planning is to determine real property deficiencies and identify the most economic
alternative to eliminate that dcficiency (Army Regulation [AR] 210-20).

The process of deciding whether to renovate a building is not necessarily straightforward. What
criteria are used in the evaluation? How is the value of a building truly measured? These are two
examples of the issues decisionmakers must consider. While there are established quantitative approaches
for measuring the economic value of building investments, there are always qualitative factors that have
(or should have) a major impact on the renovation decision. The functionality of buildings affects
productivity. Even a minor productivity gain or loss can have major cost consequences. A realistic
assessment of a facility's capabilities of satisfying its functional requirements must be made as part of any
renovation decision.

The renovation decision depends on the physical, functional attributes of the building, and the
financial consequences of the renovation. The questions that an evaluation must answer are:

1. Is the facility functionally adequate to satisfy the mission requirements?
2. Is renovation the best way to satisfy the requirement?

The only type of information generally available to the decisionmaker is cost data, which is quanti-
tative. However, the suitability of the facility to its intended use, the efficiency of the building plan, and
aesthetics are also important in determining a building's value—and these are qualitative factors for which
no data may exist. Both qualitative and quantitative factors must be included in a renovation analysis.
The U.S. Amny Construction Engineering Research Laboratories (USACERL) was tasked to develop a
decisionmaking method that includes both qualitative and quantitative information to support more
effective renovation decisions.




Objective

The objective of this work was to develop a model and a methodology for more objective evaluation
of a facility's functional adequacy, to enhance an installation planner’s ability to make effective building
renovation decisions.

Approach

A search was conducted of building economics literature, U.S. Amy Corps of Engineers (USACE)
design guides, Army project development brochures, and sources of multiattribute decision analysis theory.
The information was used to develop an initial model of facility renovation decisionmaking. The robust-
ness of the initial model was tested using the Monte Carlo simulation method.

Next, three weighting methods were assessed for application to the decision criteria. The methods
were tested by a “knowledgeable individual”—not the decisionmaker but a person qualified to inspect
facilities and consider renovation planning issues—to determine which would be most effective for
carrying the relative importance of each evaluative criterion through the model and into an effective
renovation decision. Six planners from different Ammy installations also assessed the weighting methods.
The method that enabled the model to render the most valid renovation decision, in the opinion of the
seven evalutators, was chosen for incorporation into the model.

Experts in the field then participated in a workshop at USACERL to validate the basic structure of
the model, refine details and descriptions of the attributes, and validate the weighting method.

Finally, the refined model-——called RENMOD—was implemented as an application for desktop
microcomputers.

This report documents both the development of RENMOD and presents the final results of the work.
Figure 1 shows the original building attribute tree structure that was the basis for simulation and expert
critique. Figure 2 shows the revised attribute tree for RENMOD.

Mode of Technology Transfer

The work reported here will feed into research conducted under Work Unit FH-AZ3, “Real Property
Planning, Acquisition, and Disposal.” The findings of this study will also be shared with the Office of
the Assistant Secretary of the Army-Financial Management for possible incorporation into the Installation
Status Report, a facilities management tool now being developed under the direction of that office.

The prototype computer implementation of RENMOD is available from the USACERL Installation
Planning Team (CECER-FFM), telephone 1-800-872-2375. The software requires Microsoft Disk
Operating System version 5.0 or later, 640 kilobytes of random access memory, and at least 2 megabytes
of free space on the hard disk.




( Functional Condition )

Resthetics
Image

terior

' Health and Povencance
Building Layout Safety ppearance
Suitability ire Safety of
Publ

| Health Risks Hemcuar spaces

L—Operational andscaping Pepearance
Safety Tniertor
tructural Spaces

Safety

tnvironmental
Impact

Sound and
Disual

Recess o

Material and Environment
Equipment and Glare
Functional ( Communications )
Space Lagout dth and (Electrical )
Suitabitity Height of Doors Building
‘—Shape of W' mg' HURC m
Funct. Spaces Suitability
sy strl Temperature
fidjacencies lb::!l'on and Buiit-In-
ayout of of Blectrical Humidity Equipment
Supporting Spaces Fintyres

Figure 1. Original Building Attribute Tree Structure.




Functional Condition

Functional Spaces /
Suitability

Functional

)

e | space Layout Resthetics
{quantitative) Suitabilitu” Ceiling Image
Functional supporting \ Height terior

L_'Snace paces
Layout {quantitative)

fAppearonce
Hppearance

of
Public
Spaces

Layout of
pporting
Spaces

Rppearance
Handicap o en
nmenor
Access to \ Access Spaces
MEaterlal and Environmental
quipment Impact
idth and
Height of Doors
irculation Communications )
(Security )
Built-In-
HURC\ Equipment
_ﬂ:ors Suitability
I.ooadnrs Temperature
—floor mdﬂg
Finishes T Electrical entitation
Health and —:a::z = [ suilding
safet Power
y F—tehicular Supply
ire Safety Rccess Sound and  [—power
lealth Risks —{ andscaping Disual Distribution
il Environment ) o0 rutom
coustics Fintures
isual
Environment
and Glare

Figure 2. Revised Attribute Tree Structure for RENMOD.

10




2 BUILDING RENOVATION DECISIONS

Renovation Problem Definition

The term renovation means different things to different people. To a homeowner, it means any
home improvement. To an economist, it is any investment designed to forestall the capital depreciation
of a structure. To an architect, it is redesign of the facility. To a facility planner and manager, it is any
facility improvement that satisfies occupancy needs and allows that facility to retumn to a state of
usefulness. Presuming that a facility was originally useful, renovation restores it to acceptable levels of
functional and technical performance. The focus of this research is on the evaluation of renovation
projects from the perspective of a facility planner and manager.

Renovation restores a facility to acceptable levels of functional and technical performance. It may
require the rebuilding of a facility, modemnization, restoration, or making major improvements to a facility
to avoid the consequences of physical and technological obsolescence. Ordinary maintenance and repair
(M&R) activities prevent deterioration of a facility, whereas renovation improves it.

Renovation is sometimes combined with other activities, such as conversion or addition. Renovation
by itself means renewing a facility for the same functional use, whereas renovation conversion means that
the purpose and use of the facility is being changed during renovation.

Building renovation requires capital investment, and capital investment decisions require thorough
analysis. The analysis should include an evaluation of buildings to determine whether there is a need for
renovation, and, if so, which renovation alternative is best.

During the facilities planning process, the total facility requirements are identified. These include
both the new requirements and requirements to address any deficiencies in the existing facilities inventory.
After facility requirements are developed, the next step is to prepare investment plans meeting those
requirements. This involves analysis of the requirements, identification of the alternatives for satisfying
the requirements, evaluation and comparison of the altematives, and selection of the best of the feasible
alternatives. Renovation is one of the possible altematives.

Buildings possess a complex set of attributes, so planning for the most efficiency cannot be an exact
science. One objective of Army installation master planners is to identify real-property deficiencies and
provide least-cost altematives to satisfy them effectively. Planners must adequately evaluate the feasible
altematives. Army policy is to maximize use of existing adequate facilities and dispose of unneeded
facilities (AR 405-70). This policy minimizes the need for M&R dollars while providing facilities
adequate to satisfy Army requirements. However, it requires the evaluation of the existing facilities for
functional and physical adequacy.

During the planning stage, there are always a number of ways to achieve the same objective. Often,
planners are faced with solving a multicriterion problem. Alternatives based on highly uncertain
assumptions, forecasts, or cost estimates can lead to uncertainties in the life-cycle cost estimates on which
the overall decision is being based. Forecasting future traffic pattems, for example, or estimating the
salvage value of a facility during turbulent economic or political times, includes a large degree of
uncertainty in the calculations. Most of the benefits of facility construction and renovation are functional,
and qualitative in nature. Although some qualitative benefits can be expressed in monetary terms, it is
not possible or practical to express qualitative benefits such as convenience, quality of life, safety, etc.,

in monetary terms.
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Basic questions facility planners must ask themselves about renovation include:
1. How does one determine whether a facility is adequate?
2. Are there any standards?

3. How can one measure the qualitative benefits of facility renovation?

Evaluation of Facilities for Renovation

Theoretically, it may be assumed that with proper construction and maintenance, the life of a
building could be extended almost indefinitely. In practice, however, buildings tend to have a finite
lifespan. They are frequently built to less-than-optimal specifications. Furthermore, its functional
performance in relation to the users current needs often determines how usable it is considered. The
economic possibilities of meeting new needs also play a major role in determining the usability of a
building. Therefore, buildings may become obsolete for three different reasons: physical deterioration,
functional obsolescence, or economic obsolescence (Stone 1976).

Physical Obsolescence

In this condition, the building is no longer useful due to its physical deterioration. Most buildings
have quite a long physical lifc, cven with less-than-adequate maintenance. Physical life is defined as the
life of the building's identity as an individual useful structure, not the life of one or more of its physical
parts. The length of time over which it is worthwhile to continue M&R depends on how well the building
meets the needs of the functions to be performed within it, and how economical it is to operate the
building. Most buildings never reach the point of physical obsolescence; they are demolished for other
reasons.

Functional Obsolescence

This is defined as the point at which a building can no longer satisfy the functional requirements
of the user. Because operations and equipment change over time, so do a facility's functional
requirements. If the facility is no longer useful to perform its intended mission, then it is functionally
obsolete. Since activity costs (e.g., personnel salaries, equipment) are much higher than space costs,
functional suitability is very important.

Economic Obsolescence

This is defined as the point at which a building is no longer economically efficient to use. A
building is considered worth repairing or renewing if the value obtained through renovation is greater than
the value that could be obtained by demolishing the building and erecting a new one. Sometimes it makes
good economic sense to demolish a physically sound building, if the building is no longer needed. In
some cases, conversion of the building to a new use may be more economical if there is a need for such
a conversion. Usually, maintenance costs are not high enough to seriously shorten the economic life
compared to its potential physical life. More frequently, a building's economic life is shortened because
facility needs can be met more economically by rebuilding or some other method.

12




The Decision To Renovate

When a building reaches one of the stages discussed above, it is time to renovate (if renovation is
the least-cost altemative). Physical, functional, and economic obsolescence are closely interrelated. By
the time a building is physically obsolete, it might already have been functionally and economically obso-
lete for some time. Properly maintained facilities reach economic and functional obsolescence before they
reach physical obsolescence (Stone 1976). This implies that functional or economic obsolescence drive
most building renovation decisions.

The evaluation of buildings for capital investment decisions such as renovation depends largely on
whether the building is used by the corporate sector, the public sector, or for residential purposes. Each
sector has different criteria and motivations for making renovation decisions.

In the corporate sector, a facility is considered just another cost factor in production. Investment
decisions such as renovation are the result of the evaluation of competing capital investments and the
allocation of capital between them, as illustrated by the break-even chart in Figure 3. As long as there
is enough demand to produce at more than p! volume, it is profitable for the firm to be in business.
Assume that the fixed costs (Fc) are primarily facility costs. If market demand requires less than pl
volume, the cost to produce is more than the revenue it can generate, which makes the facility worthless
economically. If there is a market for considerably more than p2 volume, it is profitable for the firm to
increase investment on the facilities. The break-even chart is a simple, graphical representation that shows
the decisionmaker the effects of changing the values of parameters. However, even business organizations
give some thought to a building’s appearance over and above its value for business purposes.

800 ==

600 — TI - Total income

Tc - total costs
Fc - Fixed costs
pt - Product of breakeven point

400 -
p2 - Maximum capacity

Costs/Income

200 —

] 1 ]
pi 1 T P
200 400 600 800

Volume

Figure 3. Break-Even Cha. ‘.
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Occupants value buildings for the satisfactions they provide. Because so many of these satisfactions
are personal and subjective, it is probably not possible to develop an objective way to measure occupant
satisfaction that applies to everyone.

Army facilities (and other public facilities) are designed to meet specific needs, and those facilities
are considered valuable as long as they are functional. The need for a particular facility can be evaluated
using Army facility planning criteria, and information on existing facilities and types. Ammy facilities are
rarely required to sell products, and the concepts of price and demand are missing, but ““capacity” has a
definite meaning. Army building projects are usually undertaken for functional or social reasons, and so
the idea of profit as understood in the private sector is also irrelevant. In place of these missing corporate
objectives, public facilities generally focus on two other goals: planning (to obtain good value for the
money spent) and evaluation (to determine whether the project is worthwhile).

The decision to renovate, as a capital investment decision, must consider all relevant costs and
benefits of a project investment over its full life. The relevant costs include initial investment costs, M&R
costs, and operational costs. If properly estimated, the life-cycle cost of a building represents all these
costs over the economic analysis period, at an appropriate discount rate. Because Amy facilities (and
other public buildings) are planned to meet specific needs and are considered to have value as long as they
are functional, a number representing a level of functional condition may be treated as an indicator of the
overall benefits an owner derives from a facility.

The value of a facility toward satisfying a requirement is determined by its physical condition,
functional condition, and the suitability of its location. Physical condition assessment of a facility
addresses the condition of the building's components. Condition assessment methods and guidance can
be provided by engineered management systems (EMSs) such as BUILDER, developed by the U.S. Army
Construction Engineering Research Laboratories (USACERL).

Location is another important factor in determining the usability of a building. Availability of
utilities, access roads, and land-use (Army “zoning’) compatibility are some of the factors that determine
suitability of location. The overall functional value of a facility depends on its functional suitability,
physical condition, and location.

The type of information available about a given facility generally pertains to its physical condition.
Methodologies for measuring and evaluating functional condition and location suitability are not available.
The factors determining functional condition and suitability of location are qualitative, and largely
subjective in nature. The development of a methodology to assign a value to these subjective factors is
a complex task.

The Decisionmaking Process

Decision analysis methods provide an organized approach to such decisionmaking problems.
Structuring complex values in the form of a value tree that hierarchically relates general areas of concem
with specific evaluation criteria is the first step of the process (Keeney 1982, pp 803-838). Objectives,
attributes, and values have to be identified in the development of the value structure.

The broad overall objective for functional condition evaluation is to determine functional adequacy.
Detailed objectives include building layout suitability, engineering systems suitability, safety, security,
physical condition, location, etc. These subobjectives are further broken down into lower-level objectives.
An attribute is associated with each objective and subobjective to indicate the degree of fulfillment in the

particular facility being evaluated.

14



A comprehensive set of attributes to objectively measure the functionality of a building is being
developed at USACERL. The selected attributes are based on Army guidance (DG 1110-3-104; TM
5-803-5), Architectural/Engineering Instructions (AEI) Manual (HQUSACE 1989), USAREUR' Space and
Planning Manual (Nakata Planning Group 1983), Army Criteria Tracking System (ACTS), elements of
the project development brochure (PDB), American Society for Testing and Materials (ASTM) standards
on serviceability of facilities (Ventre 1990), and workshops with installation representatives.

This system of attributes includes a weighting system to indicate the relative importance of each
factor. Because most of the attributes are subjective, an index had to be constructed to account for
subjectivity. A standard minimum level of functional condition is specified for each attribute to represent
the threshold value required for functional condition. Those values are aggregated to obtain an overall
score that serves as a minimum required value that must be met before acceptance of a facility as
functionally adequate. The overall functional condition score of a selected facility is also obtained in a
similar way.

The condition of the facility to meet a general requirement (e.g., housing an administration function)
requires general-purpose evaluation of the facility against some criteria, standards, or rules of thumb. The
criteria for this kind of evaluation come from Army regulations, standard designs, design guides, or
industry standards. Building attributes are evaluated against these criteria to compare and analyze the
fulfillment of these objectives or criteria.

The functional condition of a facility to meet the demands of a particular mission requires in-depth
analysis of the user requirements. The functional criteria for satisfying user requirements are to be
established. The PDB is used to define functional requirements for Army facilities (TM 5-800-3).
Intelligent PDB (IPDB) is an automated system that helps users define these functional and technical
requirements. The evaluation of a facility against PDB requirements analyzes the functional condition of
that facility to satisfy its mission. All special requirements must be taken into consideration in this
evaluation.

It can be seen that there is a need to evaluate facilities at different levels of detail to satisfy the
planners’ different information requirements. If a facility is judged adequate to satisfy its mission
requirements, then it is not functionally obsolete.

Economic obsolescence can be evaluated through traditional methods of economic analysis. These
include life-cycle cost analysis, break-even analysis, savings-to-investment ratio, discounted payback
period, equal uniform annual costs, and net-benefits analysis.

The life-cycle cost method involves the discounting of all expected future negative and positive cash
flows to present value using an appropriate discount rate.

Break-even analysis, as discussed previously (Figure 1), is also represented quantitatively, and is
applicable mostly to the corporate sector.

Savings-to-investment ratio is used to project the savings to result from an initial investment. It
expresses the ratio of discounted savings resulting from the new investment to the original amount of the
investment. For an investment to be economically sound, the savings-to-investment ratio must be greater
than 1:1 (e.g., 2:1).

“USAREUR: U.S. Army Europe.
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Payback period analysis identifies the time required for the cumulative savings from a project to
offset the investment costs. Discounted payback period analysis is often used in conjunction with savings-
to-investment ratio. Equal uniform annual cost is an approach for evaluating altematives with an unequal
period of analysis. It expresses all life-cycle costs and benefits for each altemative in terms of an average
annual expense (Neathammer and MacLean 1988).

The methods discussed so far are helpful for evaluating alternatives in terms of monetary value, but
do not provide information on the qualitative factors that must be considered in the decision.

The net-benefits method expands life-cycle cost analysis to include benefits. Because this type of
evaluation considers both costs and benefits, it attempts to measure economic efficiency rather than cost
effectiveness (which addresses the least-cost solution without considering benefits). The net benefit is
calculated as present-value benefits minus present-value costs (Lippiat and Weber 1992). Net-benefit
analysis requires benefits to be expressed as monetary values, but some qualitative factors are impossible
to evaluate in monetary terms. One proposed new facility may fit better into the lar.dscape than another,
but this advantage may be impossible to express in monetary terms.

P.A. Stone suggests the costs-in-use technique, which puts all measurable components on one side
of the balance (in the form of cost items), to be evaluated against a value judgment on appearance,
comfort, and convenience (Stone 1980). He describes the costs-in-use technique to estimate the cost
consequences of building designs against which the subjective judgments of appearance, comfort, and
convenience can be set.

Multiattribute decision analysis permits more than one criterion to be considered in a decision. This
approach provides an altemative to developing monetary measures of qualitative benefits, as required by
net-benefit analysis. Multiattribute analysis limits the effect of subjectivity in the costs-in-use tecnnique
by using a structured decision-analysis approach.

When a need for renovation is determined, all feasible renovation altematives must be identified.
Life-cycle cost data and the functional condition index of the altematives should be used to identify the
best one.

The steps of the renovation decision process may be summarized as follows:

1. Conduct a utilization survey and requirements analysis to determine whether the facility is
needed. If the facility is not needed, it is assumed that it will be disposed of. If the facility is needed,
the following steps are required.

2. Assess the functional condition of the facility. If it is functionally adequate and economically
efficient, then it does not require renovation. The decision-support model being developed at USACERL
will be useful to evaluate the functional adequacy of a facility. Economic analysis can be used to compare
the life-cycle costs of the altenatives to those of the status quo, to evaluate the economic efficiency.

3. Identify all alternatives to renovation for the facility. Relocation, renovation of other facilities,
diversion, conversion, lease, and new construction are the possible altematives.

4. Assess the functional adequacy of each alternative. If the functional adequacy of any altemative

is below the threshold value, then it is not a sound altemative. This step identifies the feasible
altematives.
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5. Perform economic analysis on the feasible alternatives. Compare the life-cycle costs and
functional adequacy values of the altematives, then select the most desirable altemnative.

Tools Available To Assist in Renovation Decisions

The authors surveyed the literature and other sources to determine the current availability of systems,
models, and technologies for supporting building renovation decisions. Several computer systems and
models for general facility planning and management are available. They range from simple information
management systems to expert systems. There are building inventory management systems, maintenance
management systems, and planning criteria tracking systems. Survey findings indicate that there is little
research underway dedicated to evaluation of the functional condition of facilities. The following sections
summarize the findings.

BUILDER

The BUILDER system is being developed by USACERL to help managers effectively maintain the
physical components of a facility. The goal of this system is to use engineering technology to determine
when, where, and how best to maintain facilities. It establishes building maintenance, physical condition,
and performance standards. It requires knowledge of the building sizes, types, interrelationships of
component parts, and the condition of the physical components. Following inspection, each BUILDER-
defined component will be assigned a condition index rating. The Building Condition Index (BCI) would
be established by aggregating the component indexes into a single composite index for an entire building.
It uses database technology for decision support.

XPLANNER

XPLANNER is a knowledge-based decision-support system for the areas of facility management
and planning. It was developed as a research project for selected facilities, and is not fully implementable
to cover all Amny facility types. The focus is on urban planners and their problem-solving tasks. The
XPLANNER classifies facilities into several categories, based on physical condition. It estimates facility
requirements using its knowledge about the space allocation standards. XPLANNER is an integrated
decision-support system using database management technology, expert system technology, and modeling

techniques.
Intelligent Project Development Brochure (IPDB)

A project development brochure, or PDB, is a document used in Military Construction, Army
(MCA) projects to communicate the unique requirements of facilities to the architects who will design
them. Information about the needs of the future users of the facilities is gathered, processed, analyzed,
and documented during this predesign stage in PDB. IPDB is a system developed by USACERL to
automate most of these tasks and prepare the PDB. The system helps determine the requirements of the
facility using data about the activities, equipment, and personnel of the intended occupants. The content
and intelligence of the system come from Army regulations, technical manuals, design guides, and other
literature. The finished PDB generated by IPDB contains functional and technical requirements of the

facility users.
ECONPACK

ECONPACK is acomputer-based economic analysis system that performs life-cycle cost calculations
such as net present value, equivalent uniform annual cost, savings-to-investment ratio, and discounted
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payback period. It has the capability to perform cost-sensitivity analysis and discount-rate-sensitivity
analysis. The output reports conform to current Department of Defense (DOD) guidance on project
planning and capital investment decisions. The purpose of these economic analyses is to identify the least-
cost alternative using life-cycle costs.

Other Related Systems and Research

ACTS and the Facilities Planning System provide criteria and requirements for typical facility types
listed in AR 415-28. Design Criteria Information System (DCIS) provides design criteria to the designers
of typical facility types. The Real Property Planning and Analysis System (RPLANS) provides planners
with analysis tools integrating the above criteria tracking systems, cost-estimating databases, and building
inventory management systems (Integrated Facilities System-Mini/Micro [IFS-M], Desktop Resource for
Real Property [DR-REALY]).

ASTM Subcommittec E06.25 is developing rating scales for comparing the performance and
serviceability of office facilities.

All the above systems and model~ were developed for a specific task: BUILDER for M&R
decisions, ECONPACK for economic analyses, and the others to provide general assistance to the planner
in analyzing the facility requirements. The only existing system addressing the functional requirements
to satisfy a mission is [PDB. Renovation decisions require information and analysis exceeding the
capabilities of all the above systems. The Army needs a tool to evaluate user requirements, facility
condition, and the economic impact of renovation compared to all other alternatives for satisfying the
requirement.

Problem Areas and Requirements for Other Taols

A look at the steps in the renovation decision process reveals problem areas and a need for
additional tools. As discussed previously, the first step is to determine need through a utilization survey
and requirements analysis. The requirements analysis includes the identification of missions and
organizations to be supported, identification of real property requirements and existing assets, and
determination of deficiencies and excesses. RPLANS provides most of the necessary tools to perform a
requirements analysis, using real property inventory data, stationing data, and facility allowances. All
input to RPLANS is quantitative. Qualitative information about facilities (e.g., functional adequacy) is
not taken into account in an RPLANS analysis.

Step 2 of the renovation decision process is assessing the facility's functional adequacy. There are
no established uniform data on functional adequacy requirements. As mentioned, ASTM Subcommittee
B06.25 is working on measuring the performance and serviceability of office buildings, but the authors
know of no other research underway on methods for evaluating the functional conditinn of a facility.

Buildings possess a complex, interdependent set of attributes. Measurement of functional adequacy
must.include a comprehensive evaluation of these attributes in relation to each other. Because most of
these attributes are qualitative and perceived subjectively, objective measurement of functional
performance is a very complex task. The more complex the task, the more difficult it is to decide which
alternative offers the best value for money.

Rating scales and methods are needed to measure these attributes individually, and to measure the
facility’s overall functional performance. Such a rating approach, while not empirically exact, does allow
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one to develop consistent ratings and a structured method to objectively measure overall functional
adequacy. However, the guidance, methods, or tools to measure functional adequacy are not available.

Identification of all available altematives is Step 3 of the decision process. During the planning
stage, there is always more than one possible way to achieve the same objective, so the best has to be
chosen. The installation can identify the overutilized, underutilized, and vacant facilities from the annual
real property utilization survey. If a facility is underutilized, and that category of facilities is underutilized,
the facility is not required. The organization or activity may be relocated to a more suitable facility in
the same category, and the existing facility can be converted to another use or disposed of. In this
hypothetical case, then, relocation to another facility is one possible altemative to renovation of the facility
being evaluated.

However, it is also possible that other facilities in that category are not functionally adequate, either.
Then renovation of the current facility and renovation (or conversion) of other facilities are possible
alternatives. If the facility is fully utilized, but the facility category is underutilized, relocation to a more
suitable facility is another possible alternative. If the facility category is overutilized, then compatible
facilities in other categories may also be altematives to renovation of the current facility. Leasing and new
construction are two other possible alternatives.

Information on existing assets and off-post facilities are the main sources for identifying alternatives.
Facility type, location, condition, utilization, and the availability of leasable off-post facilities are evaluated
in the identification of altematives. IFS-M or DR-REAL provide the information on existing assets. The
other information is gathered through special studies and coordination with off-post agencies.

Step 4 of the renovation decision process is to assess the functional adequacy of the altematives.
As discussed previously, if the functional condition of an altemative is below the threshold value, then
it is not a sound alternative. Relocation to another facility is not a valid altemative if its functional
condition for the selected purpose is below the threshold value. Similarly, the status quo is not a valid
alternative if the current facility is not functionally adequate. But, renovation of each of these facilities
is an alternative since functional condition can be improved through renovation.

Step 5, the final step, is to perform an economic analysis on the feasible altematives. The life-cycle
costs and functional condition values of the alternatives are compared to make an informed decision.
ECONPACK can perform several types of economic analysis for comparing life-cycle costs. USACERL
Technical Report P-89/08 describes the process, and training for ECONPACK is available through
USACE.
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3 A VALUE STRUCTURE FOR MEASURING FUNCTIONAL CONDITION

Multiple-Criteria Analysis and Functional Condition

Objective measurement of functional condition in a building is a complex task that involves two
basic goals:

1. Selecting a course of action from among multiple altematives
2. Making the selection based on consideration of multiple criteria.

Normally, an altemative will not perfectly meet all of the relevant criteria. The best altemnative is
defined by the tradeoffs required between relative value and disadvantages. Such a decisionmaking task
requires fairly disciplined procedures and analytical processes to ensure that the best altemative has been
selected, based on all available information on the qualitative and quantitative attributes of each. This type
of decisionmaking task generally requires multiple-criteria analysis.

Two phases of the analysis and evaluation process play an especially important role in identifying
the best course of action in facilities planning and management decisions. The first is a formal analysis
of the tradeoffs to determine the functional condition of a facility. A facility will have its own strong and
weak points in relation to each of several pertinent objectives, and the task is to systematically and
completely assess the functional condition of the facility with respect to those objectives. The second key
phase is the estimation of life-cycle costs. While financial criteria such as least-cost are not likely to be
the sole determinant of the best course of action, they are sure to play a central role. Life-cycle costs
together with functional condition value can determine the best course of action from among several
alternatives. Guidance and training on this second phase—the estimation of life-cycle costs—is available
through USACE (Neathammer and MacLean 1989). This report focuses on the first of the two
phases—the assessment of functional condition.

The broad overall objective of this evaluation is to accurately determine a building's functional
condition. Detailed subobjectives include accurate evaluation of building layout suitability, engineering
systems suitability, safety, security, physical condition, etc. These subobjectives are further broken down
into lower-level subobjectives. An attribute is associated with each one of these low-level subobjectives
to help objectively indicate how suitable a facility may be to fulfill its mission.

During the development of these attributes and the hierarchical structure for evaluating functional
condition, care has to be taken to include all relevant factors into the analysis while preserving
independence among the criteria as much as possible. Independence of attributes is considered a key to
the validity of the evaluation process because it helps to avoid putting too much weight on factors
included in overlapping criteria.

Categories of Attributes

The functional attributes of a facility, combined with its physical and location attributes, determine
the overall adequacy of a facility to satisfy its mission requirements. Figure 4 lists facility condition
attributes. Facility condition can be subdivided into physical condition, functional condition, and suitabil-
ity of location. Physical condition applies to the overall condition of the structure and its engineering
systems. A component is considered to be in poor condition when repair or replacement is required to
bring it back to good operational condition. Functional condition, on the other hand, applies to the
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usability of that facility for a selected mission, including such characteristics as suitability of building
layout, suitability of engineering systems to support mission-related activities, and other factors affecting
the usability of that facility for the intended purpose. Suitability of location to the selected mission applies
to issues such as land-use compatibility, environmental concems, zoning, etc.
Physical Condition

A hierarchy of attributes for physical condition evaluation of a facility can be incorporated into
engineered management systems (EMSs) such as the USACERL-developed BUILDER (Uzarski et al., July
1990). EMSs define physical attributes as building components and subcomponents. In BUILDER, the
top-level attributes for physical condition evaluation are:

1. Structure

2. Roofing

3. Exterior closure

4. Interior construction

5. Exterior painting

6. Interior painting
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7. HVAC system
8. Electrical system
9. Plumbing system
10. Other.

Assessment of these 10 categories of facility components will define the current physical condition
and maintenance requirements. A Building Condition Index (BCI) is being developed for BUILDER to
help calculate overall building physical condition.

Functional Condition

The following breakdown of building attributes provides a framework for classifying facilities
according to the functionality they provide their occupants. Not all attributes apply to all facilities, but
taken together, these attributes can represent the overall functional condition of a facility. Seventeen top-
level attributes have been identified, some of which include subcategories:

1. Functional spaces
— Dimensions of functional spaces (quantitative)
— Layout of functional space

2. Supporting spaces
— Dimensions of supporting spaces (quantitative)
— Layout of supporting spaces

3. Ceiling Height

4. Access to material and equipment
— Width and height of doors
— Circulation (corridor width, etc.)

5. Handicap access

6. Floors
— Floor load ratings
— Floor finishes

7. Health and safety
— Fire safety
— Health hazards (asbestos, radon, indoor air pollution, etc.)
— Operational safety

8. Grounds
— Parking
— Accessibility to vehicles

— Landscaping
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9. Sound and visual environment
— Acoustics
— Lighting and glare

10. Electrical service and fixtures
— Building power supply
— Power distribution
— Adequacy of fixtures

11. Water and plumbing
— Water supply
— Plumbing system

12. HVAC (heating, ventilating, and air conditioning) system suitability
~— Temperature and humidity control
— Ventilation

13. Built-in equipment
14. Security

15. Communications

16. Environmental impact

17. Aesthetics and image
— Exterior appearance
— Appearance of public spaces
— Appearance of interior spaces.

These 17 top-level attributes can be used (1) to analyze the capability of a facility 1o perform to a
required level of functionality or (2) to compare the functionality of different buildings to perform a
specific mission. In other words, these attributes can be used to estimate the functional condition of
altematives. Because the functionality of a building affects the productivity of its occupants, an assess-
ment of functional value must be considered in any economic evaluation of potential capital investment
in a facility.

The following paragraphs explain the attributes in more detail.
Functional Spaces

Functional spaces are the spaces needed to perform the required mission. In an administration
building, the functional spaces will include office space, conference areas, and other mission-critical
spaces. In a warehouse, they will include storage areas, shipping and receiving areas, etc. The suitability
of functional spaces is measured both by lower-level quantitative and qualitative aspects: (1) dimensions
and availability of functional spaces (quantitative) and (2) layout of functional space (qualitative). The
quantitative attribute considers whether the space is available, what its dimensions are, etc. The qualitative
attribute addresses the shape of the space, how it is laid out, and to what it is adjacent.
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Supporting Spaces

Supporting spaces are the spaces required to support (as opposed to perform) mission-critical
functions. These spaces include restrooms, janitor rooms, personnel lounges, and first-aid rooms.
Supporting spaces may be dedicated to activities, personnel, or equipment. As with functional spaces, the
suitability of supporting spaces is also measured according to quantitative and qualitative criteria.

Ceiling Height

This attribute may be critical to performing required functions—or it may prevent performance of
these functions.

Access to Material and Equipment

This attribute is to measure the accessibility of spaces, equipment, and materials within a building.
The corridors and access doors are evaluated for accessibility. The lower-level attributes are door
dimensions (width and height) and circulation (corridor width).
Handicap Access

This attribute evaluates a facility's compliance with requirements for access by handicapped
‘ndividuals.

Floors

This top-level attribute evaluates the suitability of a building's floors to perform the required
missions. The suitability of floor loads and finishes are evaluated separately as lower-level attributes.

Health and Safety

This attribute is to measure the overall health and safety aspects of a facility. The lower-level
attributes are fire-safety features, health implications of building materials or type of construction, and
operational safety. Assessment of the facility's compliance with National Fire Protection Association
(NFPA) life-safety codes and Amy fire-safety requirements are the components of fire-safety attribute.
Health hazards from asbestos, chemical fumes, smoke, radon, etc., are evaluated under the health-risk
attribute. Safety features related to the building's selected mission are evaluated under operational safety.

Grounds

This attribute addresses the site-related attributes that can affect the use of a facility. This attribute
does not evaluate the overall location factors, but addresses specific site-related factors. The lower-level
attributes are parking availability, access driveways and curbs, and the condition of landscaping at the site.
Sound and Visual Environment

Distractions or disruptions due to the noise or poor visual environment (too much glare, unattractive
paint, etc.) are covered under this attribute.




Electrical Service and Fixtures

The suitability of the electrical system to support a facility's intended mission is covered under this
attribute. Power supply, power distribution, and the adequacy of fixtures are the lower-level attributes.
Is the power supply sufficient to perform the functions efficiently? Is the facility suitable to perform the
required functions with existing power distribution and fixtures?
Water and Plumbing

The suitability of the water supply and plumbing system to perform the required functions is covered
under this attribute.

HVAC Suitability

This attribute is for evaluating the suitability of the temperature, HVAC controls, and humidity to
performing a facility's required functions. The mechanical condition of the HVAC system itself is not
covered under this attribute, but rather the suitability of the indoor environment produced by the system.
Built-In Equipment

If built-in equipment is required for a building's mission, it is evaluated under this attribute.
However, this attribute often is not applicable to typical functional uses.

Security

A building's security features are evaluated under this attribute.
Communications

The communications features of the building are evaluated for the functional use of the facility.
Environmental Impact

Environmental impact resulting from the facility's functional use is covered under this attribute.
Aesthetics and Image

This attribute addresses a facility's appearance. Some missions require an appealing view from
inside, public spaces that project a good image, and attractive work areas and interior spaces.
Location Suitability

The location attributes selected for this decision-support process were compiled fmm design guides,
the USAREUR space and planning criteria manual, and DCIS. They are:

1. Land-use compatibility
2. Environmental compliance

3. Safety compliance




4. Impact on Army Communities of Excellence (ACOE)
5. Suitability of transportation

6. Suitability of utilitics

7. Efficiency of operations.

Location attributes are used to identify the suitability of a location to a facility's mission
requirements. They can also be used to compare the suitability of alternative locations. Physical,
functional, and locational attributes all should be considered when assessing the usability of a facility, and
they can also be used to compare the suitability of alternative facilities to satisfy a particular mission
requirement.

Evaluating Facilities for Potential Renovation

Master planners at DOD installations need to plan for occupancy needs. The result of a sound
master planning approach will eliminate inefficiencies in facility layout and maximizes retun o
investment. '

Effective facilities planning and management decisions require knowledge of the physical and
functional condition of the buildings, facility location, and the economic impact of the alternative
decisions. The wealth of tools for helping to evaluate the physical condition of a building includes
BUILDER and the Maintenance Resource Prediction Model (MRPM), the latter of which allows the user
to maintain facilities by tracking the use and projected replacement dates of t~ir components (Neely et
al., July 1989). Another USACERL-developed tool, ECONPACK, can be use¢ . .0 estimate life-cycle costs
and to evaluate the economic implications of various possible decisions. Hcvever, no tools currently exist
to support planning decisions by helping managers systematically evaluate a f:«ility's functional condition
and location suitability. The renovation decision support model described in this report will support
development of such a tool. The model provides physical, functional, and location condition indexes,
including threshold values that indicate adequacy of the pertinent attributes. These indexes can be used
in decisionmaking. If a facility is adequate in physical condition, functional condition, and location
suitability, then the facility is adequate for its specified mission and there is no need to renovate. Even
if the facility needs minor repair or routine maintenance work, major renovation work is not required if
the physical, functional, and location indexes are satisfactory.

If the location of a facility is not adequate to perform the required mission, then renovating it to
fulfill that mission is not advisable. The facility may be more suitable for other uses. The planner can
evaluate the location for more suitable uses and perform a requirements analysis to determine whether the
facility is adequate for those uses. If it does not appear to be economically efficient to convert it or divert
the facility to other uses, the building may be a good candidate for disposal.

If the location of a facility is suitable but the overall condition is not adequate, then it is a candidate
for renovation. Whether the functional condition is not adequate or the physical condition is poor,
renovation may be a feasible altemative.

In short, renovation of a building is an appropriate solution under the following conditions:

1. Other facilities in that mission category group are not underutilized
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2. The location of the facility is suitable to perform the mission
3. The facility is functionally or physically inadequate
4. It is economically efficient to renovate that facility compared to other altermatives.

The functional performance of a facility can be evaluated at different levels of detail. It may be
evaluated either against industry standards or Army standards for general-purpose evaluation. Industry
standards, Army standard designs, design guides, etc., provide general guidance and criteria for functional
facilities. The correspondence of facility attributes with those criteria is evaluated in general-purpose
evaluation. Correspondence of facility attributes with user requirements, however, is evaluated in special-
purpose evaluation. Evaluation criteria come from the PDB or user requirements in such a case.
Evaluation methods and decisionmaking processes are similar for both general-purpose or special-purpose
evaluations, as shown in Chapter 4.

Characteristics of the Facility Inspection Process

As previously noted, facility condition assessment for strategic decisions such as renovation,
disposal, or conversion require physical condition assessment as well as functional and location suitability
assessment. However, physical condition assessment alone can determine only routine maintenance
management decisions. Physical condition assessment methods are discussed in USACERL Technical
Report M-90/19, which describes the BUILDER EMS (Uzarski et al., July 1990). This section describes
inspection methods for functional and location suitability.

The attributes for assessment of functional condition or location suitability are mostly qualitative
factors. A classification and rating procedure is needed to measure these attributes as objectively as
possible. A proposed set of functional and location suitability attributes and rating procedures is presented
in Chapter 4. The scales and the rating procedures are developed to support executive-level strategic
decisions for any type of facility. Actual criteria may differ by facility type, as may the importance of
a particular attribute in the overall decisions. Using general strategic rating procedures to guide and
structure the evaluation is a very practical approach because the universal attributes may be weighted to
reflect the requirements of any particular facility type or case.

The classification and rating procedure proposed in Chapter 4 can be applied to facilities regardless
of differences in age, facility type, construction type, or shape. This classification system is not affected
by changes in the standards or complexity of the requirements. The system can be used by any person
with enough knowledge of facilities to identify their features and understand their mission requirements.

Special professional expertise, such as a degree in architecture or engineering, is not required for
assessing most of the functional condition attributes. Familiarity with Army regulations, standard design
features, and design guides will help the inspector, and knowledge of the criteria is required. Professional
expertise is required to inspect and evaluate certain attributes, such as health and safety features,
engineering systems, security, and communications. Evaluation of location suitability also requires
professional judgment.

The inspector compiles functional and location “scores” for the facility, based on the pertinent rating
scales. Each attribute has a threshold value that defines the minimum requirement for an acceptable rating.
The threshold values are listed in Chapter 4 with the rating scales. The scores set for a facility during
evaluation are compared with the threshold values.
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The rating scale is graded into condition codes ranging from excellent to failed. *“Excellent” means
that the condition exceeds the target requirement for that attribute. *“Failed” means the condition does not
meet the threshold value. In other words, a rating of failed means renovation is required before the
facility meets the mission requirements. The rating for any given attribute may fall at either extreme, or
anywhere in between. A numeric value is assigned to all conditions on the rating scale.

This approach can be taken to determine the functional and location suitability of a specific facility

to satisfy a mission requirement, and is also useful for comparing different facilities being considered for
the same purpose.
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4  RATING SCALES FOR FACILITY ATTRIBUTES

A rating scale has been developed to help planners and managers determine a facility's functional
condition and location suitability for its mission requirements. A set of ratings can be compiled using the
criteria outlined in this chapter. These criteria can be used either to rate a facility against the threshold
(minimum acceptable) values or to rate the suitability of two or more possible alternative facilities.
Because each facility option has various capabilities, strengths, and weaknesses pertaining to project
requirements, selection of the best option requires value measurement and tradeoff analysis. The ratings
resulting from the inspection criteria discussed here will provide an objective basis for selecting the best
available facility for a particular mission. They will also help to define the facility’s renovation
requirements for that mission.

As discussed in Chapter 3, functional performance may be assessed either through a general-purpose
evaluation or a special-purpose evaluation, depending on mission requirements. General-purpose
evaluations are made using Army standards or industry standards as the measure. Special-purpose
evaluations are made using criteria in a PDB or specific user needs not addressed through a general-
purpose evaluation.

The special-purpose evaluation is conducted the same as a general-purpose evaluation. The
following rating scales apply to both kinds of evaluation—the standards for the special-purpose evaluation
may include requirements found only in the PDB or other applicable documents.

Physical Condition

As discussed in Chapter 3, criteria and ratings indexes for the physical condition of facilities are
being developed as part of USACERL's BUILDER EMS. Documentation of these indexes will be
published upon completion of BUILDER development. The BUILDER condition indexes will directly
support the inspection and rating of a building's physical condition.

Functional Condition

The criteria that follow reflect the refinements of the authors' original set, as explained in Chapter 1
under “Approach.”

1. Functional Spaces
Dimensions of Functional Spaces (Threshold Value: 6)

This attribute is used for quantitative analysis of functional spaces. Do not address shape or other
architectural features in this evaluation. Use AR 405-70 as criteria for all office spaces. Evaluate other
spaces using applicable Army criteria. If criteria are not available, use analytic methods recommended
in Army design guides or other space planning literature.

Good (8 points). The facility includes all the functions (organizational activities) recommended in
the Army design guide or industry standards for a facility of its type. It satisfies all Army criteria. The
functional spaces’ dimensions are about the same or exceed industry standards or design guide
recommendations.
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Moderate (6 points). The facility lacks some of the functional spaces recommended in the Army
design guide or industry standard. The shortage of space is less than 10 percent, and the facility is usable
with acceptable operational efficiency. It is possible to use the space efficiently with reorganization of
equipment, fumniture, or with substitution of functional spaces.

Poor (4 points). The facility lacks some of the functional spaces recommended in the applicable
design guide or industry standard. The space shortage is between 10 and 20 percent, and it cannot be used
without loss of efficiency.

Very Poor (2 points). The facility is missing many of the functional spaces recommended in the
design guide or industry standard. The space shortage is 20 to 30 percent and would be highly inefficient
to use as is.

Failed (0 points). The facility lacks most of the functional spaces recommended in the design guide
or industry standard. The space shortage is more than 30 percent, and it cannot be used without

expansion.
Layout of Functional Space (Threshold Value: 6)

Good (8 points). The layout of functional spaces is perfect for this type of facility. The functional
adjacencies are suitable according to Army standard designs or design guide recommendations for a
facility of its type.

Moderate (6 points). The layout of functional spaces differs from the layout recommended in Army
standard designs or design guides. The spaces can be used without loss of efficiency. The functional
adjacencies are suitable.

Poor (4 points). The layout of functional spaces differs from the layout recommended in standard
designs or design guides. The spaces cannot be used without loss of efficiency, but the functional
adjacencies are suitable.

Very Poor (2 points). The layout of functional spaces is not suitable to perform the required
functions according to the recommendations in standard designs or design guides. The spaces cannot be
used efficiently, and the functional adjacencies are not suitable.

Failed (0 points). The layout of functional spaces is completely unsuitable to perform the required
functions. It would be impossible to use the facility in its current layout without renovating the existing
functional spaces.

2. Supporting Spaces
Dimensions of Supporting Spaces (Threshold Value: 6)

Good (8 points). The facility has all supporting spaces recommended by industry standards or Army
design guides.

Moderate (6 points). The facility lacks some of the supporting spaces recommended by industry
standards or Army design guides, but the facility is usable without loss of efficiency.
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Poor (4 points). The facility lacks some of the supporting spaces recommended by industry
standards or Army design guides. It is usable but not very efficient.

Very Poor (2 points). The facility lacks most of the supporting spaces rccommended by industry
standards or Army design guides. It would be very unproductive to use the facility without adding more
supporting spaces.

Failed (0 points). The facility lacks most of the supporting spaces recommended by industry
standards or Army design guides. It does not even have the minimum required supporting spaces for basic
operations. It would be impossible to use the facility without adding more supporting spaces.

Layout of Supporting Spaces (Threshold Value: 6)

Good (8 points). The location and layout of supporting spaces are suitable according to the
recommendations in applicable Ammy design guides or industry standards.

Moderate (6 points). The location and layout of supporting spaces do not conform to the
recommendations in applicable design guides or industry standards, but the facility is usable without loss
of operational efficiency.

Poor (4 points). The location and layout of supporting spaces do not conform to the
recommendations in design guides or industry standards, and the facility is not usable without loss of
operational efficiency.

Very Poor (2 points). The location and layout of the supporting spaces are not suitable. They do
not conform to the recommendations of design guides or industry standards, and it would be very
unproductive to use this facility without renovation.

Failed (0 points). The location and layout of the supporting spaces are completely unsuitable. It
would be impossible to use this facility without renovation.
3. Ceiling Height
General Criteria (Threshold Value: 6)

Good (8 points). Ceiling height is the same as that specified in industry standards or Army design
guide recommendations.

Moderate (6 points). Ceiling height is higher than industry standards for the particular facility, but
the difference is less than 2 ft. The facility can be used without loss of operational efficiency.

Poor (4 points). The ceiling height is not suitable for some mission functions in some areas. The
facility is usable, but difficulties and disruption of activities will resuit.

Very Poor (2 points). The ceiling height is not suitable to support intended uses in most parts of
the building. It would be very unproductive to use this facility for this purpose.

Failed (0 points). The ceiling height is lower than the Ammy or industry standard, and the facility
cannot be used for the intended mission without renovation.
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4. Access w Material and Equipment
Width and Height of Doors (Threshold Value: 6)

Good (8 points). The width and height of all doors equal industry standards or Army design guide
recommendations.

Moderate (6 points). The width and height of some doors are smaller than Army or industry
standards, but the facility can be used without loss of efficiency.

Poor (4 points). The width and height of some doors are smaller than Army or industry standards,
and some of the doors must be modified to avoid inefficiency.

Very Poor (2 points). The width and height of most doors are smaller than Army or industry
standards, and they must be changed to perform work.

Failed (0 points). The width and height of most doors are smaller than Army or industry standards,
and it would be impossible to use this facility without major repair or renovation.

Circulation (Threshold Value: 6)

Good (8 points). The width of all corridors and aisles is the same as that specified by industry
standards or Ammy design guide recommendations.

Moderate (6 points). The width of some corridors or aisles is greater than Army or industry
standards while others conform to Army or industry standards. The facility can be used without loss of
efficiency.

Poor (4 points). The width of most corridors or aisles is greater than Army or industry standards
for this type of facility. Much space is wasted, but the facility can be used without loss of operational
efficiency.

Very Poor (2 points). The width of many corridors or aisles is not suitable to support the required
mission functions. The facility can be used only with loss of efficiency.

Failed (0 points). The width of many corridors or aisles is smaller than Army or industry standards,
and it is not possible to use the facility without considerable renovation.

5. Handicap Access
General Criteria (Threshold Value: 6)

Good (8 points). All handicap access requirements are met according to applicable codes, industry
standards, and Army regulations. The facility exceeds all minimum requirements.

Check the Architect/Engineer Instruction (AEI) manual or Design Criteria Information System
(DCIS) for Army handicap access requirements.

Moderate (6 points). The facility meets all minimum code requirements, including the minimum
Amny handicap access requirements.
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Poor (4 points). Some areas require improvement of handicap access features to satisfy Army,
industry, or community requirements, but the violations are minor. The facility is usable and all approvals
are available.

Very Poor (2 points). The facility requires improvement of some handicap access features to satisfy
applicable codes and regulations. Improvements and minor repair are needed before the facility may be
used.

Failed (0 points). The facility does not meet handicap access requirements of the Army, industry,
or the community. It is not possible to use the facility without major repair or renovation of the building.
6. Floors
Floor Loads (Threshold Value: 4)

Good (6 points). The floor loads are suitable for the facility's intended mission. They conform to
industry standards or Army design guide recommendations.

Moderate (4 points). The floor loads are mostly suitable for the building's intended mission. The
floor loads in some areas do not conform to industry standards or design guide recommendations. They
are suitable for limited functions in those areas. With some reorganization of equipment and functions,
the facility can be used without loss of operational efficiency.

Poor (2 points). The floor loads are not suitable for the intended mission in some areas of the
facility. They do not conform to Army design guide recommendations or industry standards, and some
repair will be required to use the facility.

Failed (0 points). The floor loads are not suitable for the intended mission and they do not conform
to Army or industry standards. Major repair or renovation would be required to use the facility for the
intended mission.

Floor Finishes (Threshold Value: 6)
Good (8 points). Floor finishes exceed industry standards or design guide recommendations.

Moderate (6 points). Floor finist. s are suitable for the facility's intended mission. They conform
to applicable industry standards or Army design guide recommendations.

Poor (4 points). Floor finishes are below industry standards, but the floor is usable.

Very Poor (2 points). Floor finishes are not suitable in some areas. Some of the floor finishes need
to be modified.

Failed (0 points). Floor finishes are not suitable for the specified mission, so the facility cannot be
used without refinishing the floors.
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7. Health and Safety
Fire Safety (Threshold Value: 4)

Excellent (8 points). The building's fire-safety features exceed NFPA life-safety code and Army
requirements.

Exits, sprinklers, egress route, fire zones, travel distance to exits, and all other fire-safety features
(by occupancy type) must be evaluated by a fire-safety professional familiar with Army facility safety
requirements.

Good (6 points). The building meets all applicable NFPA life-safety codes and Army fire-safety
requirements.

Moderate (4 points). The building fails to satisfy some NFPA life-safety codes or Ammy fire-safety
requirements, but the code violations are minor enough that waivers may be granted.

Poor (2 points). The building fails to satisfy some NFPA life-safety codes or Army fire-safety
requirements. The violations are significant and may require some minor repair work.

Failed (0 points). The building fails to meet many NFPA life-safety codes and Army fire-safety
requirements. It cannot be used without major repair work or renovation. Major repairs would include
such work as changing corridor widths.

Health Risks (Threshold Value: 4)

Good (6 points). The building is in perfect condition and poses no health hazards. Materials
associated with health risks were not used in construction. The building is free of asbestos, toxic fumes,
smoke, radon, and other health hazards. All applicable permits have been obtained.

Moderate (4 points). The building poses no health hazards if used and maintained properly. All
applicable permits have been obtained.

Poor (2 points). The building poses some health hazards that require repair work to be done before
the building is occupied.

Failed (0 points). Renovation or major repair work is required to make the building usable and safe.
Operational Safety (Threshold Value: 4)

Good (6 points). The building is operationally safe for a facility of its type. The building has all
safety design features recommended for a facility of its type and mission. Explosives safety, chemical
spills, and other operational accidents are considered in the facility design, and there are redundant safety
design features to allow for human errors.

Moderate (4 points). The building is safe for a facility of its type and mission if it is used and
maintained properly. The building satisfies all applicable minimum safety requirements, but does not have
redundant safety features that allow for human errors.

Poor (2 points). The building fails to satisfy some opemtlonal safety requirements, and requires
minor repair work to make it safe.




Failed (0 points). The building does not have the safety design features required for its type and
mission. Renovation is required to make the building usable.

8. Grounds
Parking (Threshold Value: 4)

Good (6 points). The building has plenty of parking space for visitors, staff, and organizational
vehicles. '

Moderate (4 points). There is shortage of parking spaces during peak business hours, but the
shortage is less than 10 percent below the required number. Other areas are available to park the extra
vehicles, so the shortage causes little inconvenience.

Poor (2 points). The parking space shortage exceeds 10 percent. Finding a parking space near the
building is difficult..

Failed (0 points). Parking is a big problem. The building is not usable without additional parking
spaces.

Vehicular Access (Threshold Value: 4)

Good (6 points). Access driveways are well designed to meet the building's functional requirements.
Access and clearance are provided for emergency vehicles such as fire trucks. The design and condition
of vehicular access are perfect according to AEI and installation design guide recommendations.

Moderate (4 points). Access driveways are somewhat suitable to meet the building's requirements.
Access and clearance for emergency vehicles such as fire trucks are provided. The design and condition
of vehicular access are usable.

Poor (2 points). Access driveways are usable with difficulty. Access and clearance for emergency
vehicles such as fire trucks is difficult. The design and condition of vehicular access is out of compliance
with AEI and installation design guide recommendations. Access is possible only with difficulty and loss
of operational efficiency.

Failed (0 points). Vehicular access is completely inadequate without major repair of access
driveways.

Landscaping (Threshold Value: 4)

Good (6 points). The facility is well landscaped with trees, shrubs, and lawn. All trees and shrubs
are trimmed. The view is good and there are no obstructions to site surveillance or emergency vehicles.
There are no drainage problems.

Use the site-development section in the AEI and installation design guide as reference.
Moderate (4 points). The facility is landscaped, but the landscaping is not well organized. Some
work is required to clean and trim the trees and shrubs, and some planting is required to provide good

view. There are no drainage problems. Overall, the existing landscaping is usable with some minor
repairs.
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Poor (2 points). The facility is not fully landscaped, and additional planting is required. Some soil
erosion or drainage problems are evident.

Failed (0 points). The landscaping is completely inadequate without regrading or replanting the site.
Drainage and soil erosion problems need to be fixed. Major sitework is required.
9. Sound and Visual Environment
Acoustics (Threshold Value: 4)
Good (6 points). There are no distractions or disruptions due to noise, either intemal or external.
Moderate (4 points). Distractions or disruptions due to noise are minimal.

Poor (2 points). Some loss of productivity is expected due to high levels of noise, whether intenal
or external.

Failed (0 points). The facility is too noisy to function effectively for its selected mission without
extensive renovation to mitigate noise.

Visual Environment (Threshold Value: 4)

Good (6 points). The visual environment is completely suitable, with good, nonglare light sources
wherever required.

Moderate (4 points). The visual environment is acceptable to support the facility's mission. Light
sources create minimal glare, but it does not affect the occupants' work performance.

Poor (2 points). The visual environment is poor, and light sources create enough glare to affect the
occupants’ work performance. Some loss of productivity is expected.

Failed (0 points). Very poor visual environment and glare make the facility unusable. It cannot - e
used without renovation.
10. Electrical Service and Fixtures

To adequately assess this attribute, the inspector must be knowledgeable about electrical code
requirements. Electrical power requirements for the facility type and designated function are evaluated
against all applicable electrical code requirements.
Building Power Supply (Threshold Value: 4)

Good (6 points). Power supply is sufficient to meet the facility's near-term and long-term needs.

Moderate (4 points). Power supply is sufficient to meet near-term needs only.

Poor (2 points). Power supply is not sufficient for the facility's intended mission. The facility can

be used with some loss of productivity. If the madequacy of the power supply creates a potential safety
problem, the facility should be rated as failed.

36




Failed (0 points). The power supply is completely inadequate to support the facility's intended
mission. The facility is not usable without renovation.

Power Distribution (Threshold Value: 6)

Good (6 points). Power distribution is sufficient to support the facility's intended mission functions.
Pleniy of electrical power sources (outlets, etc.; are available, and the power distribution system meets all
applicable electrical code requirements.

Moderate (4 points). Power distribution is not sufficient in some areas of the facility. The facility
can be used for its intended purpose, but some areas are suitable only for limited functions.

Poor (2 points). Power distribution is not sufficient to support the facility's mission functions. The
facility can be used only with loss of productivity. If the inadequacy of the power distribution system
creates a potential safety problem, the facility should be rated as failed.

Failed (0 points). The power distribution system is completely inadequate to support the facility's
mission functions. The facility is not usable without renovation.

Adequacy of Fixtures (Threshold Value: 6)

Good (6 points). Electrical fixtures are sufficient and well installed to support the facility's intended
mission. All types of electrical fixtures needed to effectively support mission functions are installed and
in good condition. All fixtures meet all applicable electrical code requirements.

Moderate (4 points). Electrical fixtures are not adequate in some areas of the facility. The facility
is usable for its intended purpose, but results in some 