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White Paper on the Relationship of a Facility Condi  tion Assessment’s
Cost Model and Deficiencies

A Facility Condition Assessment (FCA) is an important tool for collecting, assembling and reporting the
condition of buildings for decision makers to use in the budgeting and project planning process. However,
building conditions are hard to measure and the cost of repair is difficult to demonstrate. One thing is
certain though — current budgets are inadequate and do not fully support facility maintenance, especially
in America’s schools.

Planning a current repair and capital renewal budget is best done in three phases. These phases
correspond to the three main objectives of the condition assessment. These three phases are time-
consuming but demonstrate existing needs clearly and save money in the long run by giving the building
owner the ability to plan and execute renewal projects for the building. The three phases are 1) establish
the current deferred maintenance costs, 2) forecast future capital renewal costs, and 3) maintain the data.
An FCA allows the owner to collect existing condition data in a uniform fashion and then turn that raw
data into usable information. The result of the FCA is a Facility Condition Index (FCI) that is an objective
comparison of the facility’s condition in order to allow the owner to understand and rate the condition fo
their portfolio and becomes the decision point for a capital renewal program.

To develop the FCI, we need to start by developing capital renewal and deferred maintenance cost
estmates that are based on a cost model that reflects the Calculated Replacement Value (CRV) of the
facility assessed and reflect auditable system renewal costs. To this end, we use the R.S. Means®
Construction Database to develop our cost models and correction estimats. Additionally, we use the
Building Owners and Managers Association (BOMA) standard to estimate the useful life of building
systems or components.

Assessing a building is only the first step in solving the problem of facility capital renewal. The FCA is
simply an inventory of cost estimated deficiencies. Once these deficiencies are identified, time will cause
the information to degrade. Financial forecasting and cost estimating has a relatively small window for
accuracy and, as a rule, aged data produces flawed forecasts. COMET encompasses many features to
ensure accurate and reliable data.

Definitions

1) Deficiency — is a current problem (deferred maintenance) that is visually noted by the assessor during
the site visit and requires correction. It is also a system (COMET) generated current problem (capital
renewal) that is based on a system’s expired useful life, as defined in the cost model. All deficiencies are
estimated as a replacement/renewal cost in COMET® using the R.S. Means Construction Database to
develop the correction, which is defined as the system’s replacement/renewal, cost estimate.

2) Deferred Maintenance (DM) — are normal maintenance work items that have been deferred on a
planned basis and under mandate of project funding in the annual budget cycle. This excludes normal
maintenance that has already been scheduled, planned or funded within the current budget.

3) Capital Renewal (CR) — are the future renewal requirements for building systems as they reach and
then pass the end of their expected useful life cycle.

4) Correction — the action required to correct a current problem (deferred maintenance) identified by the
assessor or generated by COMET. The correction includes the R.S. Means based replacement/renewal
pricing.

5) Replacement/Renewal Cost — is the total cost of a particular system to be renewed when a facility is
either replaced and/or renewed and normally includes removal, replacement and disposal costs.

6) Cost Model — is the estimated cost of a new building based on the function, size and systems
configuration of the existing building. Cost models are based on either the user provided schedule of
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values for a like building or it is developed by using a similar building model in the R.S. Means®
Construction Database. The cost model is adapted to fit the building under assessment and forms the
foundation of the Facility Condition Index (the denominator).

7) Useful Life — is the number of years a system is normally expected to be useful or provide continued
service. This information is derived from the Building Owners and Managers Association (BOMA).

8) Percent Renewal — is the percentage of a particular system normally expected to be renewed when a
facility is rehabilitated or repaired.

9) Percent Used — is the percentage used of the life of the particular system.
10) Next Renewal — is the next recommended year of rehabilitation or replacement of a particular system.

11) Replacement Cost/SF — represents the total costs, to include total soft costs, for the replacement of a
building system on a building square footage basis. These costs are derived from the R.S. Means®
Construction Database with the addition of the specific soft cost model.

12) Soft Costs — are additional costs that are necessary to accomplish the corrective work, but are not
directly attributable to a deficient system. Soft costs vary by user and location and can include:
construction contingency; design, specialized investigations (such as geotechnical, environmental, or
hazardous material), program management fees (whether in-house or through a consultant), and various
administrative fees. Soft costs must be added to the R.S. Means® unit costs used in our estimates to
show the total estimated cost of the corrections.

13) Facility Condition Index (FCI) — describes the current existing state, or physical condition, of a building
as compared to the cost model. The total estimated cost of the repairs is divided by the current
replacement cost for the facility (cost model), resulting in the FCI. The higher the FCI is, the poorer the
relative condition of the facility. The formula to calculate the FCI is: Total Deficiencies / CRV = FCI. For
example: ($2,400,050 in total deficiencies) / ($3,675,000 CRV) = 65.31%. Buildings with an FCI of 70% or
more are candidates for replacement with a new structure.

The Cost Model and Deficiency Relationship

There is a direct relationship between the cost model and correction pricing for identified material
deficiencies. As the definitions noted, deficiencies are defined as both deferred maintenance and capital
renewal and both relate back to the cost model as it is the foundation for the FCI. Furthermore, all
deficiencies must be tied to the correct building system in the cost model. In COMET, in order to be
recognized and used the deficiency material and correction must be validated by the cost model. This
functionality ensures an accurate FCI.

We build our cost models by using one of the basic building cost model templates found in the R.S.
Means® Construction Database. The R.S. Means® database is updated annually and is adjusted for
locality. If the basic R.S. Means® template accurately reflects the existing facility — nothing else is
required. In this case, the building systems configuration and cost reflect the national average for that
type of facility. The only variable is the size of the facility.

If the template does not fully reflect the existing systems in the building, we modify the cost model using
the R.S. Means® database, by adding or deleting systems as necessary, to apply the correct system
configuration and raw cost to the cost model. After fleshing out the system configuration and cost, we
apply the soft cost model developed during COMET project setup process.

The cost model templates in R.S. Means® are developed using the Uniformat Il as shown in Figure 1. The
Uniformat Il cost model linking methodology is shown in Figure 2 while Figure 3 shows the Uniformat Il
detail methodology at the system component level used in R.S. Means®. The Uniformat Il process shown
in these figures is the basis for cost estimating in the R.S. Means® Construction Database and COMET.
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However, it should be noted that the cost estimates used in COMET are intended as decision and
budgeting tools rather than project bid documentation. Bid estimates occur after the facility has been fully
designed with the construction specifications developed.

The next step in our process is estimating the cost to renew/replace each deficiency. Facility managers
tend to establish budgets by adding up the cost of individual deficiencies. Therefore, the accuracy of their
individual estimates are important. If decision-makers think those estimates are not correct, they will not
support budget decisions based on the data. Our experienced estimators use the R.S. Means® database
and sound judgment when estimating replacement costs. Cost data must be consistent, auditable, and
updateable. It is for those reasons we use the R.S. Means® construction estimating database as our
baseline estimating tool.

The Demolition Cost Issue

Our cost model is designed to reflect a “green field” project. Since all facilities assessed — by definition —
exist, we need to account for the associated demolition costs in all deficiencies. There are three ways to
handle this issue:

1) Method One: For Capital Renewal (CR) deficiencies (those automatically generated by COMET based
on the expired life of a system), we apply a percentage factor to the percent renovated column in the cost
model for each system. For example: let's look at exterior windows in Figure 4. The windows are beyond
their useful life (expired) and COMET generates a capital renewal deficiency. In order to account for all of
the costs associated with the renovation (remove and replace) of the windows, we simply add 10% to the
Renewal % figure in the cost model — making it 110%. COMET then uses: total unit cost (raw plus soft
costs) X total quantity (SF) X Renewal % = estimated deficiency cost for renovation.

2) Method Two: For deferred maintenance (DM) and/or routine maintenance (RM) deficiencies, we
normally add the estimated costs for demolition, rubbish handling and dump charges to the deficiency
cost estimate. Virtually all DM deficiencies, those created by the assessor as a result of the facility
inspection, will have these estimated costs included in the price estimate associated with that deficiency;
see the deficiency breakout in Figure 5.

3) Method Three: For both CR and DM/RM deficiencies, we can use the soft cost model to account for
demolitions estimates by adding a percentage into the soft cost model to account for this normally
occurring event. However, we typically do not use this method since it will add demolition costs to any CR
or DM/RM deficiency. This method works well if we set up the COMET project to account for this
methodology during project start-up, then we simply do not add demolition costs into any newly created
deficiency.

In all three cases, the demolition costs associated with renewals must be accounted for in the deficiency
cost estimate and overall project costs. Our normal method is to use both methods one and two to
estimate total renewal costs. COMET is an excellent tool to provide accurate and verifiable facility cost
estimates for our users budgeting process. Actual project costs will depend on final design and/or
construction specifications which provide the structure for vendor’s actual project bids.

The Facility Condition Index (FCI)

The FCI is a nationally recognized facility management benchmark that is used to objectively assess the
current and projected condition of a building expressed as a ratio. The FCI is a ratio that compares the
cost of the capital renewal and deferred maintenance deficiencies identified by the FCA to the Calculated
Replacement Value (CRV) for the building. The CRV used to calculate the FCI is developed by using a
building cost model template from the R.S. Means® Construction Database for a building of similar use,
construction type, and of the same physical size. The CRV can be less than the actual or projected cost
of constructing the same building new because it is not based on actual architectural design/construction
drawings and specifications. The industry standard is to express the FCIl as strictly the ratio of
deficiencies to replacement cost. Therefore, the higher the FCI — the poorer the relative condition of the
building.
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FCI Purpose:

The purpose of the FCI is to provide a means for objective comparison of facility or building condition in
order to allow senior decision makers to understand building renewal funding needs and comparisons.
Although the Industry Standard for FCI is: Good = 0 to 5%, Fair =5 to 10%, Poor = 10 to 30%, and
Critical = greater than 30%; our experience indicates that facility managers view the FCI range as: Good
=0 to 20%, Fair = 20 to 50%, Poor = 50 to 70%, and all facilities above 70% are candidates for
replacement.

The formula to used calculate the FCl is:
Total Deficiencies / CRV = FCI

For example: ($2,400,050 in total deficiencies) / ($3,675,000 CRV) = 65.31%
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Figure 1: Typical Uniformat Il Cost Model Template

Level 1 Major Group Elements

Level 2 Group Elements

Level 3 Elements

A Substructure A10 Foundations A1010 Standard Foundations
A1020 Special Foundations
A1030 Slab on Grade
A20 Basement Construction A2010 Basement Excavation
A2020 Basement Walls
B Shell B10 Superstructure B1010 Floor Construction
B1020 Roof Construction
B20 Exterior Enclosure B2010 Exterior Walls
B2020 Exterior Windows
B2030 Exterior Doors
B30 Roofing B3010 Roof Coverings
B3020 Roof Openings
C Interiors C10 Interior Construction C1010 Partitions
C1020 Interior Doors
C1030 Fittings
C20 Stairs C2010 Stair Construction
C2020 Stair Finishes
C30 Interior Finishes C3010 Wall Finishes
C3020 Floor Finishes
C3030 Ceiling Finishes
D Services D10 Conveying D1010 Elevators and Lifts
D1020 Escalators and Moving Walks
D1090 Other Conveying Systems
D20 Plumbing D2010 Plumbing Fixtures
D2020 Domestic Water Distribution
D2030 Sanitary Waste
D2040 Rain Water Drainage
D2090 Other Plumbing Systems
D30 HVAC D3010 Energy Supply
D3020 Heat Generating Systems
D3030 Cooling Generating Systems
D3040 Distribution System
D3050 Terminal & Package Units
D3060 Controls & Instrumentation
D3070 System Testing & Balancing
D3090 Other HVAC Systems & Equipment
D40 Fire Protection D4010 Sprinklers
D4020 Standpipes
D4030 Fire Protection Specialties
D4090 Other Fire Protection Systems
D50 Electrical D5010 Electrical Service/Distribution
D5020 Lighting and Branch Wiring
D5030 Communications and Security
D5090 Other Electrical Systems
E Equipment & Furnishings E10 Equipment E1010 Commercial Equipment
E1020 Institutional Equipment
E1030 Vehicular Equipment
E1090 Other Equipment
E20 Furnishings E2010 Fixed Furnishings
E2020 Moveable Furnishings
F Special Construction F10 Special Construction F1010 Special Structures
F1020 Integrated Construction
F1030 Special Construction Systems
F1040 Special Facilities
F1050 Special Controls & Instrumentation
F20 Selective Building Demolition F2010 Building elements Demolition
F2020 Hazardous Components Abatement
G Building Sitework G10 Site Preparation G1010 Site Clearing
G1020 Site Demolition and Relocations
G1030 Site Earthwork
G20 Site Improvements G2010 Roadways
G2020 Parking Lots
G2030 Pedestrian Paving
G2040 Site Development
G2050 Landscaping
G30 Site Mechanical Utilities G3010 Water Supply
G3020 Sanitary Sewer
G3030 Storm Sewer
G3060 Fuel Distribution
G40 Site Electrical Utilities G4020 Site Lighting
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Figure 2: Typical Uniformat Il Design Cost Estimate

Methodology

Chart 4.1 UNIFOBMAT II Links Elemental Preliminary Project Descriptions and Dezign Cost Estimates
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Figure 3: Typical Uniformat Il System Component Det  ail
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Figure 4: Typical Cost Model
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Figure 5: Typical Correction Pricing Detail
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