
By Steven P. Bentz, E.I.T

The roof of a building is one of the primary 
means of defense against the elements. When roof 
systems fail or reach the end of their useful ser-
vice lives, Owners usually consider roof system 
replacement. In some cases, Owners may attempt 
this project by hiring a Contractor (roofer) and 
performing the work, but many variable condi-
tions included in a roof system replacement can 
present problems during construction. Retaining a 
consultant, such as FEA, may help to identify and 
address these conditions, thus reducing problems 
during construction and possibly decreasing costs. 
In many cases, the replacement of a roof system 
is accomplished from the exterior of the building 
and only reaches the level of the structural roof 

deck. Roofers may not even look at the under-
side of the roof deck unless special work items 
like adding drains, deck repair, deck replacement, 
or mechanical modifications necessitate that the 
roofer access the space below the roof. In the pro-
cess of designing the replacement roof system it 
is important to review the conditions beneath the 
roof deck and be on the look out for special con-
ditions that may affect the cost of the roof system 
replacement. FEA uses our experience in roof sys-
tem replacement projects to help assist the Owner 
assessing the underside of roof decks and planning 
for existing conditions in the design and construc-
tion of the replacement roof system.

One case of a special condition would be 
found on the underside of a metal roof deck, 
spray-applied fireproofing.
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Building the Business Case for 
Facility Capital Investment
By James P. Whittaker, P.E.

One of the most daunting challenges a 
facility manager faces is to develop a credible 
and justifiable capital plan for their facilities. 
Whether it is an annual capital budget, 5-year 
plan or longer-term capital expenditure fore-
cast, the process usually creates anxiety at the 
eleventh hour. Prioritizing the needs, justify-
ing the funds and selling the plan to senior 
management is another story altogether. Even 
today, we frequently find that the most com-
mon practice is to ask internal facilities staff 
for a laundry list of deferred maintenance 
projects to be compiled into a “wish list”, 
without consideration of several key factors. 
Facility investment decisions must consider 
organization culture, mission and vision, 
desired outcomes, and take a holistic perspec-
tive (i.e., life cycle approach) to drive sound 

facility asset manage-
ment decisions.

Easier said than 
done you say. Possibly, 
but FEA has implemented 
a successful systematic approach developed 
over years of experience in developing real-
istic capital plans for government agencies, 
institutions, and corporate and transporta-
tion facilities. FEA has worked with facili-
ties experts from Brigham Young University 
(BYU) and BYU’s Capital Needs Analysis 
Center to identify, evaluate and document 
best practices in facility asset management. 
These best practices have been incorporated 
into our systems approach to develop Facility 
Capital Investment Plans.

The goal of this approach is to help facility 
managers overcome the traditional stumbling 
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Underside of roof deck with spray-applied 
fireproofing intact.

These materials are applied during the original 
construction to the underside of metal roof decks 
to protect the deck in the event of a fire. Not 
all metal roof decks have fireproofing applied to 
them as the ceiling assembly or sprinkler protec-
tion can also be employed for protection of the 
roof deck in the event of a fire. Many variations 
on roof deck fire protection exist, as shown in the 
Underwriter Laboratories (UL) listings, but it is 
important to note that once a fire protection sys-
tem is installed, be it spray-applied fireproofing, 
ceiling system protection, or a sprinkler system, 
the system must be maintained and is difficult to 
change. Changing the means of fire protection 
for a roof deck is an expensive, exhaustive pro-
cess that must involve design by a professional 
engineer specializing in fire protection system 
design.

Replacement of a roof system over a metal 
deck with spray-applied fireproofing on the 
underside of the deck presents inconvenience and 
cost considerations of which Owners should be 
aware. In the process of replacing a roof system, 
construction activity on the roof will cause vibra-
tion and deflection of the metal deck that may 
result in fireproofing delamination. Loose sec-
tions of fireproofing may become dislodged from 
the deck and fall into the space below.
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If a suspended ceiling system exists in the 
space below, the falling fireproofing may damage 
the ceiling system. If the plenum below the roof is 
used for return air, the damage to the fireproofing 
may result in mechanical system complications.

Due to the variability of damage that may 
occur, the cost of replacing spray-applied fire-
proofing is difficult to estimate and/or include 
in the project budget. Factors that play into the 
amount of damage can include the type or attach-
ment of the roof system being removed, the age 
and condition of the existing fireproofing and 
roof deck, and the contractor’s level of traffic and 
storage on the roof. For example, if the existing 
roof system consists of a fully-adhered EPDM 
roof system over tapered insulation attached to 
the metal deck with construction adhesive, the 
possible damage to the fireproofing could be 
significantly more than that for a loose-laid, bal-
lasted EPDM system as aggressive demolition 

means and methods will likely be employed to 
remove the existing roof materials. In our experi-
ence, the removal of one adhered system resulted 
in a 100% fireproofing replacement project that 
amounted to over 50% of the total roof system 
replacement project budget. The removal of a 
ballasted roof system resulted in repairs to the 
fireproofing at approximately 16% of the roof 
area at a cost that was approximately 15% of the 
roof system replacement project budget.

FEA can assist the Owner in the preparation of 
construction documents for roof system replace-
ment and the development of a budget for the 
roof system replacement that includes estimated 
impact to the fireproofing system. Our experience 
has shown that when budgeting for fireproofing 
repair or replacement the Owner should realize 
the variability of the possible project and main-
tain a healthy contingency to account for cost 
overruns in this regard. In bidding the project, 
Owners should consider line items for fireproof-
ing repairs on a per location basis and/or replace-
ment of fireproofing on a large-scale basis. The 
repair or replacement of fireproofing carries with 
it a significant labor component, but the material 
is relatively inexpensive. Estimating repairs on a 
square foot basis is not as desirable as obtaining 
a day-rate including materials and fireproofing 
personnel. Fireproofing replacement occurring in 
occupied or finished spaces creates noise, debris, 
and requires the removal of ceiling material to 
accommodate application. The work hours dur-
ing which fireproofing repair or replacement can 
be performed should be specifically stated in the 
bid documents. A judgment call as to how many 

days of replacement time will be required should 
be made based on an evaluation of the fireproof-
ing condition prior to the start of work.

In closing, Owners should be aware of the 
complications spray-applied fireproofing may 
pose when performing roof system replacement. 
Enlisting the help of a consulting engineer who 
will review the existing conditions and produce 
the bid documents to address fireproofing repairs 
is an effective way to limit the potential for costly 
additions to the work.

Key Factors:
1. Spray-applied fireproofing may present an 

additional cost and inconvenience factor 
when considering roof replacement.

2. Damage to spray-applied fireproofing during 
roof replacement may be sporadic and 
difficult to account for in the Base Bid cost 
of the project.

3. Unit pricing for spray-applied fireproofing 
repairs should be considered as an 
alternative to lump sum pricing, priced per 
day, not based on area.

4. Replacement of spray-applied fireproofing 
is a disruptive, noisy, and messy project that 
may need to be performed after hours.

5. FEA can incorporate replacement of 
spray-applied fireproofing into the roof 
replacement construction documents in 
order to allow contractors to bid the job 
effectively.

6. FEA can evaluate the potential for 
damage to the fireproofing prior to roof 
system replacement and assist the Owner 
in developing Base Bid quantities for 
replacement of fireproofing.

For more information on Roof System 
Replacement and Spray-Applied Fireproofing, 
contact Steve Bentz at 1-877-322-4589 or 
bentz@feapc.com. 
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Area of damaged spray-applied fireproofing, 
note exposed metal deck.

Delaminated fireproofing resting on top of 
ceiling tile system.

Facility Facts is an informational newsletter issued quarterly by Facility 
Engineering Associates’ staff to share innovative techniques, case studies, 
trends and general information on issues important to our clients.

Facility Engineering Associates is a national consulting engineering 
practice specializing in existing facilities and infrastructure. Our expertise 
is in the areas of:

• Condition Assessment
• Facility Management
• Repair and Restoration

These articles are for general information only, and may not fit your 
specific situation. If you would like to reprint an article or would like 
more information about a specific challenge you face, please call:

• Instrumentation
• Environmental

About Facility Facts
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Building the Business Case for Facility Capital Investment — continued from page 1

blocks and implement a process to create a 
credible, justifiable and realistic facility capital 
needs plan, and to position the plan to acquire 
needed funding. The basis of this approach is 
to understand the culture and true needs of 
the organization, as well as establish a level 
of trust. Figure 1 shows a schematic of our 
systems approach.

The Facility Capital Investment 
Systems Approach

The first and last two steps of this process 
are absolutely critical to success, yet almost 
never receive adequate attention. The value of 
the intermediate steps of conducting facility 
condition assessments, life cycle analyses, or 
internal facility audits is greatly diminished if 
you don’t know where you need to go 
and how to get there. Here is how to 
make the right decisions to get the fund-
ing you need.

1. Understanding Culture and 
Establishing Trust.

Depending upon the culture of an 
organization, it may be necessary to cre-
ate a paradigm shift to address manage-
ment concerns. Only then can you gain 
the stakeholders’ trust to present a plan 
to obtain the necessary funding. FM’s 
should analyze the strengths, weak-
nesses, opportunities and threats to the 
facility department and strategize for the 
future. The goal is to find opportunities 
to bridge the gap between facility man-
agers and stakeholders.

2. Establishing Realistic Outcomes: 
Given culture and level of trust, 
what do you want to have happen?

Once the strategy has been identified, you 
need to recognize that it will take several steps 
to achieve success. First, you must prioritize 
needs and establish reasonable expectations 
and outcomes. Second, you need to identify 
the level of service requirements and criti-
cal challenges, and prioritize the issues that 
are important. As with all journeys, consider 

benchmarking before starting out, so success 
can be measured.

3. Document Review: Finding/discovering 
what you already have and know.

Once the direction has been identified, 
the next step is to gather and record existing 
information. Start by identifying what infor-
mation is already available in a format that is 
used effectively on a routine basis. Perform a 
gap analyses to identify what critical infor-
mation is missing. Critical information may 
range from basic property information and 
maintenance performance data, to detailed 
cost analyses and internal management pro-
cesses. You need to decide what is important. 
Do not try to gather everything; only gather 
what is important to meet the strategic goals.

4. Data Collection/Evaluation: Overcoming 
traditional stumbling blocks.

There is often the temptation to jump 
right in and start collecting information 
such as equipment inventories and condition 
assessment data. The key to success is not col-
lecting the information, but maintaining that 
information once it has been obtained. Decide 
how this information will be maintained, who 

will maintain it, what resources are available 
to maintain it and then set up a sustainable 
data management methodology.

5. Analyses: I have all the data I need 
– now I need to make some decisions.

This is generally the easiest exercise of all, 
but is often over-complicated and made over-
ly difficult by not going through the previous 
steps in a methodical manner. With the stra-
tegic objectives as a guide, determine project 
scenarios, component replacement costs and 
optimal timeframes.

6. Decision Support and Project Justification.

Some stakeholders trust that their FMs 
have made the right decisions, but due to his-
toric failings and improved communication 
methods, most now want to see the details. 

This point of the process requires priori-
tizing projects, ranking them by impor-
tance factors, preparing alternative 
analyses, clarifying costs and present-
ing the benefits and/or consequences of 
action or inaction.

7. Capital Investment Positioning.

Once the FM (the navigator) has 
made the decision of which way to turn, 
the budget holder (or driver) needs to 
be convinced that the right decision has 
been made. Information must be present-
ed in a language that can be understood 
by budget holders. A tried and trusted 
method to effectively communicate is 
to tie the “need” of capital investment 
plan into the desired outcomes of your 
organization.

Summary

Based on industry needs, FEA/BYU has 
created a two-day workshop to teach this sys-
tems approach to facility managers and busi-
ness officers. If you would like more details 
or further information about this process, 
upcoming workshops, or case studies of how 
it has been successfully implemented contact 
Jim P. Whittaker, P.E. at jim.whittaker@feapc.com 
or call 1.877.322.4589 to register! 
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Figure 1:  
Systems Approach to Facility Capital Investment Planning
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James P. Whittaker, P.E. has recently been 
appointed President of FEA due to his 
outstanding performance and professional 
commitment to the facilities industry and 
FEA. Congratulations Jim!

Megan D. Hawk has recently joined 
FEA in Fairfax, VA as a Staff Engineer.  
Megan joins FEA from Woods Peacock 
Engineering Consultants in Alexandria, 
VA.  Megan is a 2003 graduate of 

Pennsylvania State University earning 
both Bachelor and Master degrees in 
Architectural Engineering.  

Gino DiNardo has recently joined FEA in 
Fairfax, VA as a Staff Engineer. Gino joins 
FEA from Raudenbush Engineering, Inc. in 
Middletown, PA.  

FEA is pleased to announce that 
Principal, Christopher P. Hodges, P.E., 
CFM, LEED™ AP, and Environmental 

Project Manager, Maureen K. Roskoski, 
REPA, LEED™ AP, have been certified as 
Leadership in Energy and Environmental 
Design Accredited Professionals (LEED 
AP). In order to pass the LEED™ exam, 
candidates must demonstrate proficiency 
in green or sustainable building design 
which embodies balancing environmental 
responsiveness, resource efficiency, and 
cultural and community sensitivity. 
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February 28- March 1, 2005 San Antonio, TX 
Central Region of Physical Plant Administrators Technology Conference (CAPPA) 

Look for FEA Principal, Christopher P. Hodges, P.E., CFM, LEED
 TM 

AP, who is speaking on 
Building the Business Case for Sustainability!

March 15, 2005 Baltimore, MD 
National Facilities Management & Technology Conference (NFM&T) 

Look for FEA President, James P. Whittaker, P.E. and FEA Project Manager, Stephen P. Sakach, CFM, who 
are speaking about Getting the Resources You Need: Linking Staffing Analyses to Level of Service!

March 17-20, 2005 San Diego, CA 
American Society of Interior Designers (ASID) National Conference 

Look for FEA Principal, Christopher P. Hodges, P.E., CFM, LEED
 TM 

AP, who is speaking on 
Understanding Sustainability and Developing a Strategy for Your Facility!

April 19-21, 2005 Frankfort Am Main, Germany 
European Facility Management Conference 2005 

Look for FEA Principal, Christopher P. Hodges, P.E., CFM, LEED
 TM 

AP, who is speaking on Sustainable 
Design Trends and Pitfalls, a Look at Life Cycle and Green Buildings!

FEA on the Road Catch FEA at one of the following events...
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