
By Gary Evans

Have you ever been in the situation of
wanting to commission a comprehensive con-
dition assessment of your facility, but not had
the funding available to proceed or have you
previously commissioned a condition assess-
ment where the report ended up on a shelf
gathering dust? This can either be frustrating
or seem pointless. However, there are recog-
nized alternative approaches that are available
that can be performed at a fraction of the cost,
yet still provide accurate and valuable capital
project planning and budgetary tools.

This article provides a couple of examples
of alternatives to facility condition assess-
ments that result in overall cost savings.

Condition Assessment reports are gener-
ally prepared and used for two separate pur-
poses. (1) a tool to present to budget holders
to justify capital expenditure requirements,
(2) to plan and organize capital repair and
replacement projects. In trying to meet both
of these goals, “traditional” written reports
often fall short of the planning tool needed by
facility managers and often exceeds the
requirements of budget holders.

A “traditional” facility condi-
tion assessment FEA typically
involves a team of experienced
assessors collecting equipment
information and a detailed evalua-
tion of each building to identify
defects and obtain an opinion as to
what capital expenditure projects
will be required over a given peri-
od of time. This is typically a visu-
al assessment that does not involve
destructive testing or disruption of
existing systems or components.
They can be subjective, difficult to
repeat and costly.

While the “traditional” approach
is a tried and tested method, it can
sometimes be time consuming and
expensive. If cost is a factor, or if
existing reports are not actively
used as a management tool, an innovative
change of approach that reflects the goals
and needs of a given organization is needed.

Planning Capital Repair/
Replacement Budgets

Alternative FEA approaches designed to
justify budget requests can be much shorter
than “traditional” condition assessment

reports, less time consuming and ultimately
less expensive than those used for planning
purposes and tracking capital projects. Two
alternative assessment approaches have been
successfully performed by FEA for large organ-
izations with multiple facilities. The alternative
approaches include the “Life Cycle Cost
Method” and “Parametric Assessments”.

The inventory-based “Life Cycle Cost
Method” is performed using existing equip-
ment information and the combined knowl-
edge of facility personnel and the consultant
performing the assessment. They involve a
simple tour of the facility to look for and
document overall conditions and major dis-
crepancies from the existing equipment list.
The age, design life and current replacement
values of the equipment inventory would
then be used to determine the capital expen-
diture forecast. The result is a list of projects
based on the equipment inventory that are
grouped by building system.
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“Parametric Assessments” may be per-
formed where there are a large number of
buildings at a facility or multiple facilities. The
approach uses a random statistical sampling
of buildings to represent the condition of the
whole facility/complex. A detailed assessment
of the randomly selected buildings is then per-
formed. These sample assessments are used to
extrapolate budget requirements for the
remaining buildings, based on overall replace-
ment plant value (RPV) of the facility.

While these types of assessments are not
intended to be comprehensive, they can be
used to arrive at a reasonably accurate esti-
mation that may be used for establishing
and justifying capital expenditure budgets.
They can also be used to plan further eval-
uations to focus on major issues that have
been identified. These reports are designed
to meet the needs of budget holders and
should be presented in a simple and effective
manner. Spreadsheets that do not include
written description and condition state-
ments can often be effective. Previous com-
parisons of these alternative assessment
types with FEA’s more comprehensive
assessments have indicated variances of less
than 10% when identifying deferred main-
tenance and recapitalization costs.

Tracking Capital Repair/
Replacement Projects

Detailed written condition assessment
reports may be used to plan capital projects

if the recommended projects are implement-
ed immediately. However, reports often have
a tendency to end up unopened, and put on
a shelf to gather dust. They are also static
reports that are simply a snapshot of the
facility at a given period of time.

Cost-effective, capital project planning
can only be achieved through the implemen-

tation of an effective management system.
Effective systems need to use a planning tool.
Projects may either be managed using man-
ual systems (i.e. pen and paper or electronic
spreadsheets) or by implementing a manage-
ment process that is tracked and controlled
within a suitable software package. Capital
project management systems are also start-
ing to become incorporated into larger
Computer-Aided Facility Management
(CAFM) software packages.

In an ever-changing world, Facility
Managers are now demanding more sophis-
ticated tools that can be used to manage
capital expenditure projects on a continuing
basis. New software packages are currently
being released to meet this need. However,
it is important to match condition assess-
ment software packages to existing man-
agement techniques and operations. It is
important not to try and “crow-bar” an
existing operation into a software package
that only superficially meets your needs.

Due to increasing budgetary constraints
and the need for facility management tools,
detailed written condition assessments are
becoming a thing of the past. Alternative
approaches designed to meet either budget
requests or capital expenditure planning
requirements are gradually being adopted. If
automation is appropriate, it is essential that
the right CAFM system that supports your
management processes be selected. FEA has
the professional expertise to help meet these
requirements and effectively help your facil-
ity, company or organization save money
through proper forward planning.

For details regarding these issues, please
contact Gary Evans at evans@feapc.com or
703-591-4855.
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Life Cycle Cost Method
Project Parameters
✔ 30-year Budget Forecast
✔ Client supplied data
✔ Costs above $50,000 included
✔ Lower cut-off of $20,000 used in

some cases
✔ Projects below $20,000 generally

excluded

Life Cycle Cost Method
Technical Approach
1. Initial Project Coordination
2. Assemble Team
3. Collect Equipment Data
4. Review Equipment Data
5. Perform Assessments
6. Prepare Report Spreadsheets
7. Review Findings



A central heating system that is
designed, installed and maintained cor-
rectly, will have minimal corrosion prob-
lems. Studies have shown that numerous
failures to building heating systems have
occurred as the result of excessive infil-
tration of air (oxygen) through minor
leaks in pipe fittings or malfunctioning
steam traps. Oxygen is also present in the
domestic make-up water used in both
closed-loop (hot water heating system)
and open-loop (steam heating system)
building heating configurations.
Corrosion problems can occur by the
oxygen entering the water circulation
loop, which is often a direct result of
improper design, and/or improper instal-
lation or operating practices, such an
unacceptable or absent water treatment.

Corrosion issues are normally only
present with closed-loop hot water boil-
er plants on initial start-up, or after
draining the system and re-filling with
domestic water, which is when testing of

the boiler water is necessary. Should test-
ing indicate the need of chemical treat-
ment to the water, then a one-time
treatment should be sufficient. Nitrite is
the chemical treatment product used pri-
marily in closed-loop boilers, as an oxy-
gen scavenger. However, if a loss of water
in the closed-system points to a design
problem, or leaks, the introduction of

make-up water will become necessary
once again. The nitrite levels will then
need to be adjusted to control the oxygen
level of the make-up water.

Steel fire-tube and water-tube steam
boilers (open-loop systems) require annu-
al testing of the water because of on
going water consumption. The constant
supply of make-up water introduced to a
steam system means that the water must
be treated. Water treatment is necessary
for heating systems to prevent the restric-
tion of water circulation and heat output,
prevent bi-metallic corrosion by galvan-
ic action, and prevent pitting corrosion,
which results in pinhole pipe leaks.
Improper and/or non-existent boiler
make-up water treatment is a major fac-
tor in system failures, which ultimately
results in boiler down time and costly
repairs. All fresh water available from
natural sources requires varying degrees
of treatment prior to use in a boiler.
Solids in the form of minerals, chemicals,
and organic material are all found in
fresh water and have a different effect on
the internal surfaces of a boiler.

Should continual water replenishment
be necessary for a building’s heating sys-
tem, some of the following problems
might occur:

Restricted water circulation
Corrosion of steel heat exchangers as

found in boilers will result in the build-
up of black or brown oxide powder in
the bottom of the tubes, or the collection
of nitrogen and hydrogen in the top of
the tubes; both of which can restrict
water circulation and heat output.

Bi-metallic corrosion
Where dissimilar metals are exposed

in oxygenated water, the less noble
metal, will be corroded by galvanic
action. In mixed metal systems, the met-
als most likely to be targeted are alu-
minum, steel and iron. If the less noble
metal has a large exposed surface, as in
a boiler, a small amount of corrosion can
be tolerated.

Pitting corrosion
Where excessive flux residues are

present, such that are found in copper
tubes, it is possible for localized corro-
sion to develop in the form of pits, which
may eventually penetrate the tubes in the
form of pinholes. Manufacturers’ recom-

mendations for neutralization and
removal of flux residues should therefore
be followed.

Maintenance that targets leaks or pip-
ing deterioration is required to control
the amount of domestic make-up water
into the boiler system. Adequate chemi-
cal treatment for the system’s make-up
water is necessary for the prevention of
scale and deposits, removal of dissolved
gases (free oxygen), and protection
against corrosion. It is imperative that
building owners are aware of the basic
precautions in the maintenance of boilers
and their heating systems. Failure to
implement a maintenance program, can
result excessive damage to the boiler and
piping, which becomes very costly to
repair and return to operating condition.
Preventive maintenance for a building’s
heating system should be prepared in
conjunction with an Operations and
Maintenance Plan, which includes the
necessary tasks and associated labor with
the plan. Good maintenance and oper-
ating practices of a building’s heating sys-
tem can prolong the service life and
ensure efficiency.

For further information, please con-
tact Rebecca A. Hummel, E.I.T. at rebec-
ca.hummel@feapc.com or Walter M.
D’Ascenzo at walt.dascenzo@feapc.com. 
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Preventive Measures to Avoid Heating System Corrosion — continued from page 1

A typical automatic feed system
for chemical treatment into a steam

boiler system

A common feed point for the
introduction of the chemical

treatment into the boiler
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July 21, 2004 Denver, CO
Building Operators Association of Colorado (BOAC), General Meeting

Look for FEA Associate, Leslie G. ZumBrunnen, P.E., who is speaking on Suspended Scaffolding Systems!

July 25-27, 2004 Washington, DC
Association of Higher Education Facilities Officers (APPA), Educational Facilities Leadership Forum

Look for FEA Vice President, James P. Whittaker, P.E., who is co-speaking on Maximizing the ROI of Your
FM Technology Through a Technology Optimization!

September 26-29, 2004 Syracuse, NY
Eastern Region Association of Higher Education Facilities Officers (ERAPPA), Annual Meeting

Look for FEA Vice President, James P. Whittaker, P.E., who is co-speaking on Attaining the Resources You
Need by Automating APPA’s Maintenance Staffing Guidelines!

October 17-19, 2004 Salt Lake City, UT
International Facility Management Association (IFMA), World Workplace

Look for FEA President, Christopher P. Hodges, P.E., who is speaking on Understanding Sustainability and
Developing a Strategy for Your Facility!

FEA on the RoadCatch FEA at one of the following events...


