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Residential

Rehabilitation Inspection Guide

Section 1 - Site Preparation

Foreword

An important factor in making the best use of our nation's housing stock is accurately assessing the condition, safety, usefulness,
and rehabilitation potential of older residential buildings. The Residential Rehabilitation Inspection Guide provides step-by-
step technical information for evaluating a residential building's site, exterior, interior, and structural, electrical, plumbing, and
HVAC systems.

First published by the U.S. Department of Housing and Urban Development in 1984 as the Guideline on Residential
Building Systems Inspection, the guideline has found widespread use and acceptance among architects, engineers, builders,
realtors, and preservationists.

Now, for the Partnership for Advancing Technology in Housing (PATH) program, the guideline has been updated and expanded to
include current assessment techniques and standards, information about additional building materials, and a broader coverage
of hazardous substances and the effects of earthquakes, wind, and floods. HUD is pleased to reissue this important and time-
tested publication, knowing that it will prove a valuable resource for preserving and reusing our nation’s building stock.

Acknowledgments

The National Institute of Building Sciences (NIBS) produced the original edition of this guideline for the U.S. Department of
Housing and Urban Development in 1984. It was written by William Brenner of Building Technology, Incorporated, with
supplementary material and photographs provided by Richard Stephan, Ken Frank, and Gerard Diaz of the University Research
Corporation. Technical reviewers were George Schoonover, Eugene Davidson, Joseph Wintz, Richard Ortega, Nick Gianopulos,
Robert Santucci, James Wolf, and Thomas Fean.

This revised edition of the guideline was produced in 1999 by NIBS and updated and expanded by Thomas Ware and David
Hattis of Building Technology, Incorporated. Technical reviewers were William Asdal, Neal FitzSimons, Wade Elrod, Hal
Williamson, Paul Beers, John Bouman, Raymond Jones, Dan Kluckhuhn, Joe Sherman, William Freeborne, and Robert Kapsch.
The graphic designer was Marcia Axtmann Smith. Selected illustrations are excerpted with permission from The Illustrated Home
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by Carson Dunlop & Associates (800-268- 7070) and the material in Appendix C is used with the permission of the National
Association of Homebuilders. William Brenner directed the project for NIBS and Nelson Carbonell was the HUD project manager.

Introduction

The Residential Inspection Guideline is designed to help evaluate the rehabilitation potential of small residential buildings
and structures. It may be used by contractors, builders, realtors, home inspectors, and others with a basic knowledge of building
construction .

When used in conjunction with the local building code, the guideline can assist in identifying unsafe or hazardous conditions
and uncovering functional deficiencies that should be corrected. It does not establish rehabilitation standards or address
construction, operation, and maintenance costs.

Preparing for the Inspection

Before visiting the site, check with the local jurisdiction to determine:

the site's zoning, setback, height, and building coverage requirements, grandfathered uses and
conditions, proffers, liens, and applicable fire regulations.

if the site is in a seismic zone.
if the site is in a hurricane or high tornado-risk region.

if the site is in a flood plain or other flood-risk zone.

if there is any record of hazards in the soil or water on or near the site.

Conducting the On-Site Inspection

Once at the site, conduct a brief walk-through of the site and the building. Note the property’s overall appearance and condition.
If it appears to have been well maintained, it is far less likely to have serious problems. Note the building's style and period and
try to determine when it was built. Next, examine the quality of the building’s design and construction and that of its neighbor-
hood. There is no substitute for good design and sound, durable construction. Finally, assess the building's functional layout.
Does the building "work” or will it have to be significantly altered to make it usable and marketable?

Look for signs of dampness and water damage. Water is usually a building's biggest enemy and a dry building will not have
problems with wood decay, subterranean termites, or rusted and corroded equipment.

After completing the initial walk- through, begin the formal inspection process:

Inspect the site, building exterior, and building interior in accordance with Chapters 1, 2, and 3. Use the tests described
in Chapters 2 and 3 when appropriate. Record pertinent information as needed.
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Inspect the structural, electrical, plumbing, and HVAC systems in accordance with Chapters 4,5, 6, and 7. Use the tests
described in each chapter as necessary. Record the size, capacity, and other relevant information about each system or component
as needed. (These chapters are sold separately)

While most inspections consist of observing, measuring, and testing building elements that are exposed to view, there are
conditions that require the removal of some part of the building to ob- serve, measure, or test otherwise concealed construction.
Such intrusive inspections require some demolition and should be per- formed only with the permission of the owner and by
experienced, qualified mechanics.

The building inspection forms in Appendix E may be copied for use during on-site inspections. Record general building data
and site layouts, elevations, and floor plans first. This information will form the basis for later rehabilitation decisions. Then record
the size, capacity, and condition/needed repairs information for each building component. This will highlight what needs to
be repaired or replaced.

The inspection may be completed in one visit or over several visits, depending on the property's condition, the weather, problems
of access, and the need for testing or expert help.

More Information

Appendix A provides information on assessing the effects of fire on wood, masonry, steel, and concrete structural systems.
Appendix B can be used as an aid in the identification of wood-inhabiting molds, fungi, and insects. Appendix C lists the
average life expectancies of common housing materials, components, and appliances. Appendix D provides ordering and
Internet access information for the publications and standards referenced herein as well as a listing of applicable publications on
building assessment, energy conservation, and historic preservation.

Use the Secretary of the Interior’s Standards for Rehabilitation when dealing with historic properties. They are available full
text online at http://www2.cr. nps.gov/tps.

When a property is rehabilitated for resale or when a contractor or builder is rehabilitating a property for its owner, consider using
the Residential Construction Performance Guidelines.These were developed by the National Association of Home Builders'
Remodelers Council, Single Family Small Volume Builders Committee.

When assessing the tornado risk at a site , consider using Taking Shelter from the Storm: Building a Safe Room Inside
Your House, available from the Federal Emergency Management Agency (FEMA).

When assessing the flood risk at a site and before undertaking any applicable rehabilitation measures, consider using Design
Manual for Retrofitting Flood Prone Residential Structures, available from the Federal Emergency Management Agency.

When inspecting a building located in a region of high seismic activity or in a hurricane region, additional information on
vulnerability assessment and retrofit options can be found in Is Your Home Protected from Earthquake Disaster? and Is
Your Home Protected from Hurricane Disaster? Both documents are available from the Institute for Business and Home
Safety or can be viewed full text online at http://www.ibhs.org.
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For those interested in working with local officials to make build- ing codes more amenable to rehabilitation work, see the U.S.
Department of Housing and Urban Development's Nationally Applicable Recommended Rehabilitation Provisions.

Section 1: Site

Begin the rehabilitation inspection by thoroughly examining the property's drainage, site improvements, and outbuildings.
Although their condition may have a profound impact on the total costs of the rehabilitation project, they are often overlooked or
not fully considered in the initial building assessment. Tree removal, the replacement of sidewalks and driveways, and the repair
of outbuildings can add substantially to rehabilitation expenses and may make the difference between a project that is
economically feasible and one that is not.

Earthquake. Check the slope of the site. Buildings constructed on slopes of 20 degrees or more should be examined by a
structural engineer in all seismic regions, including regions of low seismic activity.

Wind. I the site is in a hurricane or high wind region, it should be examined for loose fences, tree limbs, landscaping materials
such as gravel and small rocks, and other objects that could become windborne debris in a storm.

Floods. Five major flood-risk zones have been established to define where floods occur, and special flood resistance
requirements have been created for each zone. Check with local authorities. See Section 1.5, Flood Regions.

Lead. Consider checking for the presence of lead in the soil, which can be a hazard to children playing outdoors and can be
brought indoors on shoes. Lead in soil can come from different sources such as discarded lead-based paint, lead-based paint
chips near foundations from when exterior walls were scraped and painted, leaded gasoline (now banned) on driveways where
car repairs were made, leaded gasoline from car exhaust, and old trash sites where lead-bearing items were discarded. Check the
site for evidence of any of these conditions and if found, consider having the soil tested for lead content.

Wildfires. In locations where wildfires can occur, some jurisdictions have requirements for hydrant locations and restrictions on
the use of certain building materials as well as restrictions on plantings close to a building. Check with the local building official
and the fire marshal for such requirements.

Building Expansion. If a rehabilitation project includes expanding a building or outbuilding, an assessment of the site for this
work is critical. There is also a complementary need to examine zoning regulations to establish allowable coverage and setbacks.
The use of available land may be restricted by coverage and setback requirements that define the areas on the site that can be
used for new construction.

Site Restrictions. Homeowner association bylaws and deed covenants sometimes include requirements that can affect changes
or additions to a building or outbuilding. These documents should be carefully examined to determine their impact.

Accessibility. When universal design is a part of a rehabilitation, consult the HUD publication Residential Remodeling and
Universal Design for detailed information about parking, walks, and patios.
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Section 1.1: Drainage

Observe the drainage pattern of the entire property, as well as that of adjacent properties. The ground should slope away from all
sides of the building. Downspouts, surface gutters, and drains should direct water away from the foundation. Check the planting
beds adjacent to the foundations. Plantings are often mounded in a way that traps water and edging around planting beds acts
like a dam to trap water. Most problems with moisture in basements are caused by poor site drainage.

The ground also should slope away from window wells,
outside basement stairs, and other area- ways. The bottom
of each of these should be sloped to a drain. Each drain
should have piping that connects it to a storm water
drainage system, if there is one, or that drains to either a
discharge at a lower grade or into a sump pit that collects
and disperses water away from the building. Drains and
piping should be open and clear of leaves, earth, and
debris. A garden hose can be used to test water flow,
although its discharge cannot approximate storm
conditions.

In this picture: poor site drainage leads to a variety of
problems, in this case a wet basement.

Where a building is situated on a hillside, it is more difficult
to slope the ground away from the building on all sides. On
the high ground side of the building, the slope of the
ground toward the building should be interrupted by a
surface drainage system that collects and disposes of
rainwater runoff. There are two general types of surface
drainage systems: an open system consisting of a swale
(often referred to as a ditch), sometimes with a culvert at its
end to collect and channel water away, and a closed system
consisting of gutters with catch basins. Combinations of the
two are often used. The locations and layout of culverts, gutters, drains, and catch basins should be such that if they became
blocked and overflowed no significant damage will occur and that any resultant ice conditions will not pose a danger to
pedestrians or vehicles. The design of surface drainage systems is based on the intensity and duration of rain storms and on
allowable runoff. These conditions are usually regulated by the local building code, which can be used to check the adequacy of
an existing surface drainage system.

In some locations, especially where slopes lack vegetation to slow water flow, it may be possible to reduce rehabilitation costs by
diverting rainwater into a swale at or near the top of the slope and thereby reduce the amount of rainwater runoff handled by a
surface drainage system. This swale, of course, must be within the property on which the building is located.
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The ground beneath porches and other parts of a building that are supported on piers should be examined carefully. It should
have no low areas and be sloped so that water will not collect there.

Water from the roof reaches the ground through gutters and downspouts or by flowing directly off roof edges. Because
downspouts create concentrated sources of water in the landscape, where they discharge is important. Downspouts should not
discharge where water will flow directly on or over a walk, drive, or stairs. The downspouts on a hillside building should discharge
on the downbhill side of the building. The force of water leaving a downspout is sometimes great enough to damage the adjacent
ground, so some protection at grade such as a splash pan or a paved drainage chute is needed. In urban areas, it is better to drain
downspouts to an underground storm water drainage system, if there is one, or underground to discharge at a lower grade away
from buildings.

Water that flows directly off a roof lacking gutters and downspouts can cause damage below. Accordingly, some provision in the
landscaping may be needed, such as a gravel bed or paved drainage way.

When a sump pump is used to keep a building interior dry, the discharge onto the site should be located so that the discharge
drains away from the building and does not add to the subsurface water condition the sump pump is meant to control.

The site should be examined overall for the presence of springs, standing water, saturated or boggy ground, a high water table,
and dry creeks or other seasonal drainage ways, all of which may affect surface drainage. It is especially important to inspect the
ground at and around a septic system seepage bed, seepage pit, or absorption trenches.

Swales

when the overal ot drainage i foward the
house. swales can be used to cirect surface
waler away from the foundation

In this picture: where a building is situated on a hillside,
swales can be used to direct surface water away from
the foundation.

Settled backfill

-/ wall Ffaming
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~

In this picture: settled backfill allows water to collect next

to the foundation wall and penetrates into the
basement.

soction
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Section 1.2: Site Improvements

Well-maintained landscaping and other site improvements are important for the enjoyment, resale, or rental value of a property.
Inspect the following:

Plantings. Note the location and condition of all trees and shrubbery. Those that are overgrown may need pruning or trimming;
in some cases they may be so overgrown that they will have to be removed. When trees or shrubbery exhibit dis- ease or
infestation, consult a qualified expert. Removing large trees may require special expertise and can be particularly costly.

Check where overhanging branches may interfere with the chimney's draft, damage utility wires, or deposit leaves and twigs in
roof gutters and drains.

Trees and shrubbery that are very close to exterior walls or roofs can cause damage that is sometimes severe, and they can make it
difficult to make inspections, do maintenance, and make repairs. Branches in these locations will need to be pruned back.

Tree roots under paving and stairs can cause damage that is sometimes severe. Roots are usually exposed near the surface and
will need to be cut back.

Tree roots can heave foundations and may cause cracking by pushing against foundations from the outside. If tree roots are under
a footing, cutting down the tree can lead to rotting of the roots and subsequent settling of the foundation .

Observe the solar shading characteristics of all site plantings. Do they provide protection from the summer sun and allow the
winter sun to warm the building? Large deciduous trees located to the south and west of a building can do both, and a special
effort should be made to retain and protect such trees where they exist.

Fences. Fences are usually installed to provide physical or visual privacy. Examine their plumbness and overall condition. Inspect
wood fences for signs of rot or insect infestation and inspect metal fences for rust. Inspect all gates and their associated hardware
for proper fit, operation, and clearance. Fences are often addressed in homeowner association bylaws and deed covenants. These
should be checked and their requirements, if any, compared to existing conditions or used for the design of a new or replacement
fence. Pay special attention to fence locations and property lines.

Lighting. Examine outdoor lighting elements to determine their condition and functional safety. Turn site lighting on, preferably
at night, to check its operation and to determine if the light is adequate for its purpose. Exposed wiring that is not UV- and
moisture-resistant should be replaced. Underground wiring should be type UF. Fixtures, switches, and outlets should be properly
covered and protected from moisture penetration.

Paved areas. Inspect all walks, drives, and patios for their condition and to make sure paved areas immediately adjacentto a
building are sloped away from building walls. Paving that is not sloped to drain water away from a build- ing should be replaced.
Inspect paving for cracks, broken sections, high areas, low areas that trap water, and tripping hazards.

Paved areas that are made of concrete and are in poor condition may have to be replaced. Concrete cannot be repaired by
resurfacing with a thin layer of more concrete. Concrete repairs in climates where freezing occurs should be no less than three
inches thick. Where there is no freezing weather, repairs that are two inches thick may be used. Cracks in concrete should be cut
open and sealed with a flexible sealant compound, which will extend its service life albeit not improve its appearance. Where
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there is a difference in elevation in a walk or drive that creates a tripping hazard, the higher portion of concrete may be ground
down to the level of the lower portion, although the grinding will change the appearance of the concrete. Sunken areas of
concrete paving result from failure of the subbase. For sidewalks it may be possible to lift up sections of the paving between
construction joints, add too and compact the subbase to the proper elevation, and replace the paving sections.

Failed or sunken areas of asphalt drives and walks usually should be resurfaced or replaced. Sealing asphalt paving extends its
life. Examine the paving to determine when sealing is needed. Check asphalt drives and walks for low areas that hold water and
freeze in cold climates. Low areas in asphalt paving can be brought to level with an asphalt overlay.

Brick or stone patio paving should be set either on a concrete slab in a mortar bed with mortar joints or in a sand bed that is laid
on earth or on a concrete slab. Mortar joints can be tuck pointed and loose bricks or stones can be reset in a new mortar bed.
Pavers set in sand can be taken up easily, sand added or removed, and the pavers replaced.

When considering the repair or replacement of such site elements, pay particular attention to existing property lines and
easements.

The maintenance, repair, and replacement of sidewalks, drive aprons, and curb cuts at the street may be the responsibility of the
local jurisdiction. Check the property's deed or consult local authorities.

Stairs. Inspect the condition exterior stairs and railings using the current building code as a guide. Every stair with more than
three steps should have a handrail located 34 to 38 inches (865 to 965 mm) above the edges of the stair tread. Shake all railings
vigorously to check their stability and inspect their fastenings. Stairs that are more than 30 inches (760 mm) above the adjacent
grade and walks located more than 30 inches (760 mm) above the grade immediately below should have guards not less than
36inches (915 mm) high and intermediate rails that will not allow the passage of a sphere 4 inches (100 mm) in diameter.
Check wooden steps for proper support and strength and for rot and insect infestation. Inspect steel stairs for rust, strength, and
attachment. Deteriorated stairs should be repaired or replaced. Stair treads should be as level as possible without holding water.
Itis preferable that stairs in walks on site that are accessible to the general public have at least three risers. Stair riser heights and
tread depths should be, respectively, uniform.

Retaining walls. Inspect the construction and condition of retaining walls.
Retaining walls more than two feet in height should be backed with drain-
age material, such as gravel. There should be drains at the bottom of the

s
drainage material. The drains should discharge water either at the end of the T
wall or through pipes set in the wall itself. These drains and the drainage ‘
material behind the wall relieve the pressure of ground water on the wall. 3
In this picture: the outward movement of the upper part of this retaining

W

wall can be halted only by structural reinforcement. Simply patching the
crack will not solve the problem.

If possible, weep holes and related drains should be examined closely following a reasonably heavy rain to make sure they are
working properly. If they are not discharging water, the drains should be cleaned out and observed again in the next rain. Failure
to drain should be remedied by excavating behind the wall, replacing the drainage material and damaged drainage piping, and
backfilling. In all but the driest climates, improper drainage of water from behind a retaining wall can cause the wall to fail.

Course 962401 - Residential Rehab - Part 1 Site Preparation Review Page 8 of 10



Check for bowing (vertical bulges), sweeping (horizontal bulges), and cracking in retaining walls that can be caused by water
pressure. Bulging can also be a result of inadequate strength to resist the load of the earth behind the wall. Bowing and
sweeping failures may be correctable if found early enough and if the cause is poor drainage.

Check for other failures of retaining walls. Failure by overturning (leaning from the top) or sliding may be caused by inadequate
wall strength. In addition, water behind a wall can create moist bearing, especially in clay soils, and contribute to sliding.
Retaining walls also fail due to settling and heaving. The former occurs whenever filled earth below the wall compacts soon after
the wall is built, or when wet earth caused by poor drainage dries out and soil consolidates at any time in a wall's service life. Poor
drainage contributes to failure in cold climates by creating heaving from frozen ground. Both overturning and sliding may be
stabilized and sometimes corrected if the amount of movement is not extreme. Settling may be corrected on small, low walls of
concrete or masonry, and heaving may be controlled by proper drainage. Significant failure of any kind usually requires
rebuilding or replacing all or part of a wall.

Failing retaining walls more than two feet in height should be inspected by a structural engineer .

Buried oil tanks. Buried ferrous metal oil tanks are common on older properties that have buildings or domestic water heated
by oil. The presence of a buried oil tank usually can be determined by finding the fill pipe cover on the ground and the vent pipe
that extends above ground to a height of at least four feet. Abandoned and very old buried ferrous metal oil tanks are an
environmental hazard. If such a buried tank is located on the property, the soil around it should be tested by a qualified
environmental engineer for the presence of oil seepage. If leaking has occurred, the tank and all contaminated soil around it
must be removed. If leaking has not occurred, it may still be a potential problem. Even if a tank is empty, it still may have residual
oil in the bottom that is a pollutant. Strong consideration should be given to removing the tank or filling it with an approved inert
material after pumping out any old residual oil.

Aerials. On-site installations of aerial masts either from the ground or mounted to a tree or building should be assessed for
structural stability, especially in high wind areas.

Section 1.3: Outbuildings

Examine detached garages, storage sheds, and other outbuildings for their condition in the same way that the primary building is
inspected. Check each outbuilding's water shedding capability and the adequacy of its foundations. On the interior, look for water
staining on the roof or walls. Wood frame structures should be thoroughly inspected for rot and insect infestation. Check also that
all doors function properly and that doors and windows provide adequate weather protection and security for the building. Make
sure that small outbuildings have sufficient structural strength to sustain the applicable wind loads or seismic forces.

If the site is in a hurricane or high-wind region, check all out- buildings for their ability to resist a storm without coming apart and
becoming windborne debris. Consider consulting an engineer.

Section 1.4: Yards and Courts

In urban areas, two or more dwelling units may share a yard or court to provide light and ventilation to interior rooms. The
adequacy of the light provided is a function of the dimensions of the yard or court, as well as the color of surrounding walls.
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Check these characteristics, as well as zoning and building and housing code requirements pertaining to light, ventilation, and
privacy screening for yards and courts.

Such requirements may affect the reuse of the property and their implications should be understood before the property is
altered or purchased.

Section 1.5: Flood Regions

The Federal Emergency Management Agency and the National Flood Insurance Program have established and defined five major
flood-risk zones and created special flood resistance requirements for each.

Improperly designed grading and drainage may aggravate flood hazards to buildings and cause runoff, soil erosion, and
sedimentation in the zones of lower flood risk, the Interflood Zone, and the Non-Regulated Flood Plain. In these locations, local
agencies may regulate building elevations above street or sewer levels. In the next higher risk zones, the Special Flood Hazard
Areas and the Non-Velocity Coastal Flood Areas (both Zone A), the elevation of the lowest floor and its structural members above
the base flood elevation is required. In the zone of highest flood risk, the Coastal High Hazard Areas (Velocity Zone, Zone V),
additional structural requirements apply.

Check with local authorities to determine if the site is in a flood- risk zone. If it is, check with local building officials. Higher
standards than those set by national agencies have been adopted by many communities.
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Appendix A—The Effects of Fire on Structural Systems

Appendix A—
The Effects of
Fire on Structural
Systems

Introduction

Building fires, which normally
reach temperatures of about
1000 °C, can affect the load-
bearing capacity of structural
elements in a number of ways.
Apart from such obvious effects
as charring and spalling, there
can be a permanent loss of

strength in the remaining materi-

al and thermal expansion may
cause damage in parts of the
building not directly affected by
the fire.

In assessing fire’s effects, the
main emphasis should be placed

on estimating the residual
load-carrying capacity of the
structure and then determining
the remedial measures, if any,
needed to restore the building to
its original design for fire resis-
tance and other requirements.
Obviously, if weaknesses in the
original design are exposed, these
should be corrected.

All building materials except tim-
ber are likely to show significant
loss of strength when heated
above 250 °C, strength that may
not recover after cooling. Thus, it
is useful to estimate the maxi-
mum temperature attained in a
fire. Molded glass objects soften
or flow at 700 or 800 °C. Metals
form drops or lose their sharp
edges as follows: 300 to 350 °C
for lead, 400 °C for zinc, 650 °C
for aluminum and alloys, 950 °C
for silver, 900 to 1000 °C for
brass, 1000 °C for bronze,

Table A-1

1100 °C for copper, and 1100 to
1200 °C for cast iron. There are
also the well-known color changes
in concrete or mortar. The devel-
opment of red or pink coloration
in concrete or mortar containing
natural sands or aggregates of
appreciable iron oxide content
occurs at 250 to 300 °C and, nor-
mally, 300 °C may be taken as the
transition temperature. Table A-1
provides specifics.

Making an analysis of the damage
and assessment of the necessary
repairs may be possible within a
reasonable degree of accuracy,
but final acceptance may depend
on proof by a load test, where
performance is generally judged
in terms of the recovery of deflec-
tion after load removal.

Fire-Induced Color Change in Concrete

The temperature within a slab may continue to rise after the fire has ended and some of the maxima were attained after

the end of the heating period.

Heating Maximum Maximum depth of concrete showing characteristic change
period, surface
hours temperature
Pink orred  Fading of red, friability Buff Sintering
°F °Cc 300°C 600 °C 600 °C 1200 °C
1 1742 950 56 mm 19 mm 0 0
2 1922 1050 100 mm 38 mm 6 mm 0
4 2246 1230 140 mm 63 mm 25 mm 3mm
6 2282 1250 170 mm 90 mm 38 mm 6 mm




A-2

1
Timber

Timber browns at about 120 to
150 °C, blackens around 200 to
250 °C, and emits combustible
vapors at about 300 °C. Above a
temperature of 400 to 450 °C (or
300 °C if a flame is present), the
surface of the timber will ignite
and char at a steady rate. Table
A-2 shows the rate of charring.

Analysis and Repair

Generally, any wood that is not
charred should be considered to
have full strength. It may be pos-
sible to show by calculation that
a timber section or structural ele-
ment subjected to fire still has
adequate strength once the char
is removed. Where additional
strength is required, it may be
possible to add strengthening
pieces. Joints that may have
opened and metal connections
that may have conducted heat to
the interior are points of weak-
ness that should be carefully
examined.

Residential Inspection

2
Masonry

The physical properties and
mechanisms of failure in masonry
walls exposed to fire have never
been analyzed in detail. Behavior
is influenced by edge conditions
and there is a loss of compressive
strength as well as unequal ther-
mal expansion of the two faces.
For solid bricks, resistance to the
effects of fire is directly propor-
tional to thickness. Perforated
bricks and hollow clay units are
more sensitive to thermal shock.
There can be cracking of the con-
necting webs and a tendency for
the wythes to separate. In cavity
walls, the inner wythe carries the
major part of the load. Exterior
walls can be subjected to more
severe forces than internal walls
by heated and expanding floor
slabs. All types of brick give
much better performance if plas-
ter is applied, which improves
insulation and reduces thermal
shock.

Table A-2
Char Rate of Timber

Analysis and Repair

As with concrete, it is possible to
determine the degree of heating
of the wall from the color change
of the mortar and bricks. For
solid brick walls without undue
distortion, the portion beyond
the pink or red boundary may be
considered serviceable and calcu-
lations should be made accord-
ingly. Per-forated and hollow
brick walls should be inspected
for the effects of cracks indicat-
ing thermal shock. Plastered
bricks sometimes suffer little
damage and may need repairs
only to the plaster surfaces.

3
Steel

The vield strength of steel is
reduced to about half at 550 °C.
At 1000 °C, the yield strength is
10 percent or less. Because of its
high thermal conductivity, the
temperature of unprotected inter-
nal steelwork normally will vary
little from that of the fire. Struc-
tural steelwork is, therefore, usu-
ally insulated.

A column exposed to fire on all faces should be assumed to char equally on all faces 1.25 times faster than the rates
shown. Linear interpolation or extrapolation for periods between 15 and 90 minutes is permissible.

Species Charring after 30 minutes Charring after 60 minutes
All structural species except those below 20 mm 40 mm
Western red cedar 25mm 50 mm
Oak, utile, kerving (gurgun), teak, greenheart, jarrah 15 mm 30 mm




Appendix A—The Effects of Fire on Structural Systems

Apart from losing practically all
of its load-bearing capacity,
unprotected steelwork can
undergo considerable expansion
when sufficiently heated. The
coefficient of expansion is 10°
per degree Celsius. Young’s
modulus does not decrease with
temperature as rapidly as does
yield strength.

Cold-worked reinforced bars,
when heated, lose their strength
more rapidly than do hot-rolled
high-yield bars and mild-steel
bars. The differences in proper-
ties are even more important
after heating. The original yield
stress is almost completely
recovered on cooling from a
temperature of 500 to 600 °C
for all bars but on cooling from
800 °C, it is reduced by 30 per-
cent for cold-worked bars and
by 5 percent for hot-rolled bars.

The loss of strength for pre-
stressing steels occurs at lower
temperatures than that for rein-
forcing bars. Cold-drawn and
heat-treated steels lose a part of
their strength permanently
when heated to temperatures in
excess of about 300 °C and

400 °C, respectively.

The creep rate of steel is sensi-
tive to higher temperatures and
becomes significant for mild
steel above 450 °C and for pre-
stressing steel above 300 °C. In
fire resistance tests, the rate of
temperature rise when the steel
is reaching its critical tempera-
ture is fast enough to mask any
effects of creep. When there is a
long cooling period, however, as
in prestressed concrete, subse-
quent creep may have some

effect in an element that has not
reached the critical condition.

Analysis and Repair

In general, a structural steel
member remaining in place with
negligible or minor distortions
to the web, flanges, or end con-
nections should be considered
satisfactory for further service.
Exceptions are the relatively
small number of structures built
with cold-worked or tempered
steel, where there may be per-
manent loss of strength. This
may be assessed using estimates
of the maximum temperatures
attained or by on-site testing.
Where necessary, the steel
should be replaced, although
reinforcement with plates may
be possible. Microscopy can be
used to determine changes in
microstructure. Since this is a
specialized field, the services of
a metallurgist are essential.

4
Concrete

Concrete’s compressive strength
varies not only with temperature
but also with a number of other
factors, including the rate of
heating, the duration of heating,
whether the specimen was
loaded or not, the type and size
of aggregate, the percentage of
cement paste, and the water/
cement ratio. In general, con-
crete heated by a building fire
always loses some compressive
strength and continues to lose it
on cooling. However, where the
temperature has not exceeded
300 °C, most strength eventually
is recovered.

Because of the comparatively
low thermal diffusivity of con-
crete (of the order of 1 mm/s),
the 300 °C contour may be at
only a small depth below the
heated face. Concrete’s modulus
of elasticity also decreases with
temperature, although it is
believed that it will recover sub-
stantially with time, provided
that the coefficient of thermal
expansion of the concrete is on
the order of 10”° per degree
Celsius (but this varies with
aggregate). Creep becomes sig-
nificant at quite low tempera-
tures, being of the orders of 10*
to 10® per hour over the temper-
ature range of 250 to 700 °C,
and can have a beneficial effect
in relaxing stresses.

Analysis and Repair

B Effective cross section.
Removal of the surface mater-
ial down to the red boundary
(see Table A-1) will reveal the
remaining cross section that
can be deemed effective.
Compression tests of cores
can indicate the strength of
the concrete, yielding a value
for use in calculations.

B Cracks. Most fine cracks are
confined to the surface. Major
cracks that could influence
structural behavior are general-
ly obvious. A wide crack or
cracks near supports may mean
there has been a loss of anchor-
age of the reinforcement.

B Reinforcing steel. Provided
that mild steel or hot-rolled
high-yield steel is undistorted
and has not reached a tem-
perature above about 800 °C,
the steel may be assumed to



have resumed its original prop-
erties except that cold-worked
bars will have suffered some
permanent loss.

B Prestressing steel. It is likely
that prestressing steel will
have lost some strength, par-
ticularly if it has reached tem-
peratures over 400 °C. There
will also be a loss of tensile
stress. These effects can be
assessed for the estimated
maximum temperature
attained.

In some situations, the replace-
ment of a damaged concrete
structural member may be the
most practical and economic solu-
tion. Elsewhere, the repair of the
member, even if extensive, will be
justified to avoid inconvenience
and damage to other structural
members.

Where new members are connect-
ed to existing ones, monolithic
action must be ensured. This calls
for careful preparation of the
concrete surfaces and the conti-
nuity of reinforcing steel. For
repair, the removal of all loose
friable concrete is essential to
ensure adequate bonding. Extra
reinforcement should be fastened
only by experienced welders.

New concrete may be placed either
by casting in forms or by the
gunite method. With the latter, it
may be possible to avoid increas-
ing the original dimensions of the
member. The choice of method
will depend on the thickness of
the new concrete, the surface fin-
ish required, the possibility of
placing and compacting the con-
crete in the forms, and the degree
of importance attached to an
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increase in the size of the section.

Large cracks can be sealed by
injecting latex solutions, resins,
or epoxies. Various washes or
paints are available to restore the
appearance of finely cracked or
crazed surfaces.
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Appendix B—
Wood-Inhabiting
Organisms

This material is excerpted from A Guide
to the Inspection of Existing Homes for
Wood Inhabiting Insects, by Michael P.
Levy and published by the U.S. Depart-
ment of Housing and Urban Develop-
ment (HUD).

Wood is a porous material and
will absorb moisture from the air.
Moisture is attracted to the walls
of the tubes that make up the
wood. As walls absorb moisture,
the wood swells. If the humidity
is kept at 100 percent, the walls
become saturated with water. The
moisture content at which this
occurs is the fiber saturation
point, which is approximately 30
percent by weight for most
species used in construction.
Fungi will only decay wood with a
moisture content above the fiber
saturation point. To allow a safety
margin, wood with a moisture
content above 20 percent is con-
sidered to be susceptible to de-
cay. Wood in properly construct-
ed buildings seldom will have a
moisture content above 16 to 18
percent. Thus, wood will only
decay if it is in contact with the
ground or wetted by an external
source of moisture, such as rain
seepage, plumbing leaks, or con-
densation. Dry wood will never
decay. Also, the drier the wood,
the less likely it is to be attacked
by most types of wood-inhabiting
insects.

Wood-inhabiting fungi are small
plants that lack chlorophyll and
use wood as their food source.

Some fungi use only the starch
and proteins in the wood and
don’t weaken it. Others use the
structural components, and as
they grow, they weaken the wood,
which eventually becomes struc-
turally useless. All fungi require
moisture, oxygen, warmth, and
food. The keys to preventing or
controlling growth of fungi in
wood in buildings are to either
keep the wood dry (below a mois-
ture content of 20 percent) or to
use preservative-treated or natu-
rally resistant heartwood or
selected species.

Wood-inhabiting insects can be
divided into those that use wood
as a food material—termites and
wood-boring beetles, for exam-
ple—and those that use it for
shelter—carpenter ants and bees,
for example. Damage is caused by
immature termites called nymphs,
by the larvae or grubs of the
wood-boring beetles, and by the
adults in ants and bees.

Some wood-inhabiting organisms
are found in all parts of the coun-
try, others are highly localized.
Some, although common, cause
very little structural damage. The
following is a description of the
major wood-inhabiting fungi and
insects in the United States.

B Surface molds and sapstain
fungi. Surface molds or mildew
fungi discolor the surface of
wood, but do not weaken it.
They are generally green, black,
or orange and powdery in
appearance. The various build-
ing codes allow the use of
framing lumber with surface
molds or mildew, providing
that the wood is dry and not
decayed. Spores (or seeds) of

surface molds or mildew fungi
grow quickly on moist wood or
on wood in very humid condi-
tions. They can grow on wood
before it is seasoned, when it
is in the supplier’s yard or on
the building site, or in a fin-
ished house. When the wood
dries, the fungi die or become
dormant, but they do not
change their appearance. Thus,
wherever surface molds or
mildew fungi are observed on
wood in a building, it is a
warning sign that at some time
the wood was moist or humidi-
ty was high.

Surface molds and mildew
fungi are controlled by elimi-
nating the source of high
humidity or excess moisture,
for example by repairing leaks,
improving ventilation in attics
or crawl spaces, or installing
soil covers. Before taking cor-
rective action, the source of
the moisture that allowed fun-
gus growth must be deter-
mined. If the wood is dry and
the sources of moisture are no
longer present, no corrective
action need be taken.

Sapstain or bluestain fungi
are similar to surface molds,
except that the discoloration
goes deep into the wood. They
color the wood blue, black, or
gray and do not weaken it.
They grow quickly on moist
wood and do not change their
appearance when they die or
become dormant. They usually
occur in the living tree or
before the wood is seasoned,
but sometimes they grow in
the supplier’s yard, on the
building site, or in a finished
house. In the latter case, they



are normally associated with
rain seepage or leaks. Stain
fungi are a warning sign that at
some time the wood was
moist. Control is the same as
for surface molds or mildew
fungi.

B Water-conducting fungi. Most

decay fungi are able to grow
only on moist wood and can-
not attack adjacent dry wood.
Two brown-rot fungi, Poria
incrassata and Merulius lacry -
mans, are able to conduct
water for several feet through
root-like strands or rhizo-
morphs, to moisten wood and
then to decay it. These are
sometimes called water-con-
ducting or dry-rot fungi. They
can decay wood in houses very
rapidly, but fortunately they
are quite rare. Poria incrassata
is found most frequently in the
Southeast and West. Merulius
lacrymans occurs in the North-
east. Both fungi can cause
extensive damage in floors and
walls away from obvious
sources of moisture. Decayed
wood has the characteristics of
brown rotted wood except that
the surface of the wood some-
times appears wavy but appar-
ently sound, although the inte-
rior may be heavily decayed.
The rhizomorphs that charac-
terize these fungi can be up to
an inch in diameter and white
to black in color, depending on
their age. They can penetrate
foundation walls and often are
hidden between wood mem-
bers. The source of moisture
supporting the fungal growth
must be found and eliminated
to control decay. Common
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sources include water leaks
and wood in contact with or
close to the soil: for example,
next to earth-filled porches or
planters. Where the fungus
grows from a porch, the soil
should be removed from the
porch next to the foundation
wall to prevent continued
growth of the fungus into the
house. Poria incrassata normal-
ly occurs in new or remodeled
houses and can cause exten-
sive damage within two to
three years.

Brown-rot and white-rot fungi.
The fungi often produce a
whitish, cottony growth on the
surface of wood. They grow
only on moist wood. The fungi
can be present in the wood
when it is brought into the
house or can grow from the
spores that are always present
in the air and soil. Wood
attacked by these fungi should
not be used in construction.

Wood decayed by brown-rot
fungi is brittle and darkened in
color. As decay proceeds, the
wood shrinks, twists, and
cracks perpendicular to the
grain. Finally, it becomes dry
and powdery. Brown-rot is the
commonest type of decay
found in wood in houses.

Wood decayed by white-rot
fungi is fibrous and spongy
and is bleached in color.
Sometimes it has thin, dark
lines around decayed areas.
The wood does not shrink until
decay is advanced.

These fungi can be con-
trolled by eliminating the
source of moisture that allows
them to grow, for example by

improving drainage and venti-
lation under a house, repairing
water leaks, or preventing
water seepage. When the wood
dries, the fungi die or become
dormant. Spraying wood with
chemicals does not control
decay. If the moisture source
cannot be eliminated, all the
decayed wood should be
replaced with pressure-treated
wood.

White-pocket rot. White-
pocket rot is caused by a fun-
gus that attacks the heartwood
of living trees. Decayed wood
contains numerous small, spin-
dle-shaped white pockets filled
with fungus. These pockets are
generally 3 to 13 mm long.
When wood from infected trees
is seasoned, the fungus dies.
Therefore, no control is neces-
sary. White-pocket rot general -
ly is found in softwood lumber
from the West Coast.

Subterranean termites.
Subterranean termites normal-
ly damage the interior of wood
structures. Shelter tubes are
the most common sign of their
presence. Other signs include
structural weakness of wood
members, shed wings or warm-
ers, soil in cracks or crevices,
and dark or blister-like areas
on wood. The major character-
istics of infested softwood
when it is broken open are that
damage is normally greatest in
the softer springwood and that
gallery walls and inner sur-
faces of shelter tubes have a
pale, spotted appearance like
dried oatmeal. The galleries
often contain a mixture of soil
and digested wood. Termites
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usually enter houses through
wood in contact with the soil
or by building shelter tubes on
foundation walls, piers, chim-
neys, plumbing, weeds, etc.
Although they normally main-
tain contact with the soil, sub-
terranean termites can survive
when they are isolated from
the soil if they have a continu-
ing source of moisture. Heavy
damage by subterranean ter-
mites (except Formosans) does
not normally occur during the
first five to 10 years of a build-
ing’s life, although their attack
may start as soon as it is built.
Subterranean termites can be
controlled most effectively by
the use of chemicals in the soil
and foundation area of the
house, by breaking wood-soil
contact, and by eliminating
excess moisture in the house.
When applied properly, these
chemicals will prevent or con-
trol termite attack for at least
25 years.

Formosan subterranean ter-
mites. Formosan subterranean
termites are a particularly vig-
orous species of subterranean
termite that has spread to this
country from the Far East.
They have caused considerable
damage in Hawaii and Guam
and have been found in several
locations on the United States
mainland. It is anticipated that
they could eventually become
established along southern
coasts, the lower East and West
Coasts, in the lower Mississippi
Valley, and in the Caribbean.
The most obvious character-
istics that distinguish For-
mosan subterranean termite

swarmers from those of native
species are their larger size (up
to16 mm compared to 9 to 13
mm) and hairy wings (com-
pared with smooth wings in
other subterraneans). Soldiers
have oval shaped heads, as
opposed to the oblong and rec-
tangular heads of native sol-
diers. Formosan termites also
produce a hard material called
carton, which resembles
sponge. This is sometimes
found in cavities under fixtures
or in walls adjacent to attacked
wood. Other characteristics—
and control methods—are simi-
lar to those for native subter-
ranean termites. However, For-
mosan subterranean termites
are more vigorous and can
cause extensive damage more
rapidly than do native species.
For this reason Formosans
should be controlled as soon
as possible after discovery.

Drywood termites. It is quite
common for buildings to be
infested by drywood termites
within the first five years of
their construction in southern
California, southern Arizona,
southern Florida, the Pacific
area, and the Caribbean.
Swarmers generally enter
through attic vents or shingle
roofs, but in hot, dry locations,
they can be found in crawl
spaces. Window sills and
frames are other common
entry points.

Drywood termites live in
wood that is dry. They require
no contact with the soil or with
any other source of moisture.
The first sign of drywood
termite infestation is usually

piles of fecal pellets, which are
hard, less than 1 mm in length,
with rounded ends and six flat-
tened or depressed sides. The
pellets vary in color from light
gray to very dark brown,
depending on the wood being
consumed. The pellets, elimi-
nated from galleries in the
wood through round kick holes,
accumulate on surfaces or in
spider webs below the kick
holes. There is very little exter-
nal evidence of drywood ter-
mite attacks in wood other than
the pellets. The interior of dam-
aged wood has broad pockets
or chambers that are connected
by tunnels that cut across the
grain through springwood and
summerwood. The galleries are
perfectly smooth and have few,
if any, surface deposits. There
are usually some fecal pellets
stored in unused portions of
the galleries. Swarming is an-
other sign of termite presence.

It normally takes a very long
time for the termites to cause
serious weakness in house
framing. Damage to furniture,
trim, and hardwood floors can
occur in a few years. The
choice of control method
depends on the extent of dam-
age. If the infestation is wide-
spread or inaccessible, the
entire house should be fumi-
gated. If infestation is limited,
spot treatment can be used or
the damaged wood can be
removed.

Dampwood termites.
Dampwood termites of the
desert Southwest and southern
Florida are rarely of great
danger to structures. Pacific



Coast dampwood termites can
cause damage greater than
subterranean termites if envi-
ronmental conditions are ideal.

Dampwood termites build
their colonies in damp, some-
times decaying wood. Once
established, some species
extend their activities to sound
wood. They do not require con-
tact with the ground, but do
require wood with a high mois-
ture content. There is little
external evidence of the pres-
ence of dampwood termites
other than swarmers or shed
wings. They usually are associ-
ated with decayed wood. The
appearance of wood damaged
by dampwood termites de-
pends on the amount of decay
present. In comparatively
sound wood, galleries follow
the springwood. In decayed
wood, galleries are larger and
pass through both springwood
and summerwood. Some are
round in cross section, others
are oval. The surfaces of the
galleries have a velvety appear-
ance and are sometimes cov-
ered with dried fecal material.
Fecal pellets are about 1 mm
long and colored according to
the kind of wood being eaten.
Found throughout the work-
ings, the pellets are usually
hard and round at both ends.
In very damp wood, the pellets
are often spherical or irregular,
and may stick to the sides of
the galleries.

Dampwood termites must
maintain contact with damp
wood. Therefore, they can be
controlled by eliminating damp
wood. Treatment of the soil
with chemicals can also be
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used to advantage in some
areas.

Carpenter ants. Carpenter ants
burrow into wood to make
nests, but do not feed on the
wood. They commonly nest in
dead portions of standing
trees, stumps, logs, and some-
times wood in houses. Nor-
mally they do not cause exten-
sive structural damage. Most
species start their nests in
moist wood that has begun to
decay. They attack both hard-
woods and softwoods. The
most obvious sign of infesta-
tion is the large reddish-brown
to black ants, 6 to 13 mm long,
inside the house. Damage
occurs in the interior of the
wood. There may be piles or
scattered bits of wood powder
(frass), which are very fibrous
and sawdust-like. If the frass is
from decayed wood, pieces
tend to be darker and more
square ended. The frass is
expelled from cracks and
crevices, or from slit-like open-
ings made in the wood by the
ants. It is often found in base-
ments, dark closets, attics,
under porches, and in crawl
spaces. Galleries in the wood
extend along the grain and
around the annual rings. The
softer springwood is removed
first. The surfaces of the gal-
leries are smooth, as if they
had been sandpapered, and are
clean. The most effective way
to control carpenter ants is to
locate the nest and kill the
queen in colonies in and near
the house with insecticides. It
is sometimes also helpful to
treat the voids in walls, etc. For

current information on control,
an entomologist should be
contacted.

Wood-boring beetles, bees,
and wasps. There are numer-
ous species of wood-boring
insects that occur in houses.
Some of these cause consider-
able damage if not controlled
quickly. Others are of minor
importance and attack only
unseasoned wood. Beetles,
bees, and wasps all have larval,
or grub, stages in their life
cycles, and the mature flying
insects produce entry or exit
holes in the surface of the
wood. These holes, and saw-
dust from tunnels behind the
holes, are generally the first evi-
dence of attack that is visible to
the building inspector. Correct
identification of the insect
responsible for the damage is
essential if the appropriate con-
trol method is to be selected.
The characteristics of each of
the more common groups of
beetles, bees, and wasps are
discussed in the following table
which summarizes the size and
shape of entry or exit holes pro-
duced by wood-boring insects,
the types of wood they attack,
the appearance of frass or saw-
dust in insect tunnels, and the
insect’s ability to reinfest wood
in a house.

To use the table, match the
size and shape of the exit or
entry holes in the wood to
those listed in the table; note
whether the damaged wood is
a hardwood or softwood and
whether damage is in a new or
old wood product (evidence of
inactive infestations of insects
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that attack only new wood will
often be found in old wood;
there is no need for control of
these). Next, probe the wood to
determine the appearance of
the frass. It should then be
possible to identify the insect
type. It is clear from the table
that there is often considerable
variation within particular
insect groups. Where the in-
spector is unsure of the identi-
ty of the insect causing dam-
age, a qualified entomologist
should be consulted.

Lyctid powder-post beetles.

Lyctids attack only the sap-
wood of hardwoods with large

pores: for example, oak, hicko-
ry, ash, walnut, pecan, and
many tropical hardwoods. They
reinfest seasoned wood until it
disintegrates. Lyctids range
from 3 to 7 mm in length and
are reddish-brown to black.
The presence of small piles of
fine flour-like wood powder
(frass) on or under the wood is
the most obvious sign of
infestation.

Even a slight jarring of the
wood makes the frass sift from
the holes. There are no pellets.
The exit holes are round and
vary from 1 to 1.5 mm in
diameter. Most of the tunnels
are about 1.5 mm in diameter

Table B-1

and loosely packed with fine
frass. If damage is severe, the
sapwood may be completely
converted to frass within a few
years and held in only by a
very thin veneer of surface
wood with beetle exit holes.
The amount of damage
depends on the level of starch
in the wood. Infestations are
normally limited to hardwood
paneling, trim, furniture, and
flooring. Replacement or
removal and fumigation of
infested materials are usually
the most economical and effec-
tive control methods. For cur-
rent information on the use of
residual insecticides, the

Characteristics of Wood-Inhabiting Organisms

Shape and size (inches)  Wood type Age of wood  Appearance of frass in tunnels Insect type Reinfest
of exit/entry hole attacked
round, 0.5to 1.5 mm softwood & hardwood new none present ambrosia beetles no
round, 0.8 to 1.5 mm hardwood new & old fine, flour-like, loosely packed lyctid beetles yes
round, 0.8 to 2.5 mm bark/sapwood interface new fine to course, bark colored, tightly packed  bark beetles no
round, 0.8 to 1.5 mm softwood & hardwood new & old fine powder and pellets, loosely packed; anobiid beetles yes
pellets may be absent and frass tightly
packed in some hardwoods
round, 2.5 to 7 mm softwood & hardwood new fine to course powder, tightly packed bostrichid beetles rarely
(bamboo)
round, 1.5to 7 mm softwood new course, tightly packed horntail or no
woodwasp
round, 13 mm softwood new & old none present carpenter beetle yes
round-oval, 3 to 10 mm softwood & hardwood new course to fibrous, mostly absent round-headed no
borer
oval, 3to 13 mm softwood & hardwood new sawdust-like, tightly packed flat-headed borer no
oval, 6 to 10 mm softwood new & old very fine powder and tiny pellets, old house borer yes
tightly packed
flat oval 13 mm or more softwood & hardwood new absent or sawdust-like, course to fibrous;  round or no
or irregular surface tightly packed flat headed borer

groove, 6 to 13 mm wide
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inspector should contact the
extension entomologist at his
nearest land grant university
or a reputable pest control
company.

B Anobiid beetles. The most

common anobiids attack the
sapwood of hardwoods and
softwoods. They reinfest
seasoned wood if environmen-
tal conditions are favorable.
Attacks often start in poorly
heated or ventilated crawl
spaces and spread to other
parts of the house. They rarely
occur in houses on slab foun-
dations. Anobiids range from

3 to 7 mm in length and are
reddish-brown to nearly black.
Adult insects are rarely seen.
The most obvious sign of infes-
tation is the accumulation of
powdery frass and tiny pellets
underneath infested wood or
streaming from exit holes. The
exit holes are round and vary
from 1.5 to 3 mm in diameter.
If there are large numbers of
holes and the powder is bright
and light colored like freshly
sawed wood, the infestation is
both old and active. If all the
frass is yellowed and partially
caked on the surface where it
lies, the infestation has been
controlled or has died out nat-
urally. Anobiid tunnels are nor-
mally loosely packed with frass
and pellets. It is normally 10 or
more years before the number
of beetles infesting wood
becomes large enough for their
presence to be noted. Control
can be achieved by both chemi-
cal and non-chemical methods.
For current information on con-
trol of anobiids, the inspector
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should contact the extension
entomologist at his nearest
land grant university or a rep-
utable pest control company.

Bostrichid powderpost bee-
tles. Most bostrichids attack
hardwoods, but a few species
attack softwoods. They rarely
attack and reinfest seasoned
wood. Bostrichids range from
2.5 to 7 mm in length and
from reddish-brown to black.
The black polycaon is an atypi-
cal bostrichid and can be 13 to
25 mm in length. The first
signs of infestation are circular
entry holes for the egg tunnels
made by the females. The exit
holes made by adults are simi-
lar, but are usually filled with
frass. The frass is meal-like
and contains no pellets. It is
tightly packed in the tunnels
and does not sift out of the
wood easily. The exit holes are
round and vary from 2.5 to

9 mm in diameter. Bostrichid
tunnels are round and range
from 1.5 to 10 mm in diame-
ter. If damage is extreme, the
sapwood may be completely
consumed. Bostrichids rarely
cause significant damage in
framing lumber and primarily
affect individual pieces of
hardwood flooring or trim.
Replacement of structurally
weakened members is usually
the most economical and effec-
tive control method.

Old house borer. This beetle
infests the sapwood of soft-
woods, primarily pine. It rein-
fests seasoned wood, unless it
is very dry. The old house
borer probably ranks next to
termites in the frequency with

which it occurs in houses in
the mid-Atlantic states. The
beetle ranges from 15 to 25
mm in length, and is brownish-
black in color. The first notice-
able sign of infestation by the
old house borer may be the
sound of larvae boring in the
wood. They make a rhythmic
ticking or rasping sound, much
like a mouse gnawing. In
severe infestations the frass,
which is packed loosely in tun-
nels, may cause the thin sur-
face layer of the wood to bulge
out, giving the wood a blis-
tered look. When adults
emerge (three to five years in
the South, five to seven years
in the North), small piles of
frass may appear beneath or
on top of infested wood. The
exit holes are oval and 6 to

10 mm in diameter. They may
be made through hardwood,
plywood, wood siding, trim,
sheetrock, paneling, or floor-
ing. The frass is composed of
very fine powder and tiny
blunt-ended pellets. If damage
is extreme, the sapwood may
be completely reduced to pow-
dery frass with a very thin
layer of surface wood. The sur-
faces of the tunnels have a
characteristic rippled pattern,
like sand over which water has
washed. Control can be
achieved by both chemical and
non-chemical methods. For
current information on control
of the old house borer, the
inspector should contact the
extension entomologist at his
nearest land grant university
or a reputable pest control
company.
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Carpenter bees. Carpenter
bees usually attack soft and
easy-to-work woods, such as
California redwood, cypress,
cedar, and Douglas fir. Bare
wood, such as unfinished sid-
ing or roof trim, is preferred.
The only external evidence of
attack is the entry holes made
by the female. These are round
and 9 mm in diameter. A
rather course sawdust-like
frass may accumulate on sur-
faces below the entry hole. The
frass is usually the color of
freshly sawed wood. The pres-
ence of carpenter bees in wood
sometimes attracts woodpeck-
ers, which increases the dam-
age to the surface of the wood.
The carpenter bee tunnels turn
at a right angle after extending
approximately an inch across
the grain of the wood, except
when entry is through the end
of a board. They then follow
the grain of the wood in a
straight line, sometimes for
several feet. The tunnels are
smooth-walled. It takes several
years of neglect for serious
structural failure to occur.
However, damaged wood is
very unsightly, particularly if
woodpeckers have followed the
bees. The bees can be con-
trolled by applying five to 10
percent carbaryl (Sevin) dust
into the entry holes. Several
days after treatment, the holes
should be plugged with dowel
or plastic wood. Prevention is
best achieved by painting all
exposed wood surfaces.

B Other wood-inhabiting insects.

There are several other species
of insects that infest dying or
freshly felled trees or unsea-
soned wood, but that do not
reinfest seasoned wood. They
may emerge from wood in a fin-
ished house or evidence of their
presence may be observed. On
rare occasions, control mea-
sures may be justified to pre-
vent disfigurement of wood, but
control is not needed to prevent
structural weakening.

O Ambrosia beetles. These
insects attack unseasoned sap-
wood and heartwood of soft-
wood and hardwood logs, pro-
ducing circular bore holes 0.5
to 3 mm in diameter. Bore
holes do not contain frass, but
are frequently stained blue,
black, or brown. The insects do
not infest seasoned wood.

O Bark beetles. These beetles
tunnel at the wood/bark inter-
face and etch the surface of
wood immediately below the
bark. Beetles left under bark
edges on lumber may survive
for a year or more as the wood
dries. Some brown, gritty frass
may fall from circular bore
holes 1.5 to 2.5 mm in diame-
ter in the bark. These insects
do not infest wood.

O Horntails (wood wasps).
Horntails generally attack
unseasoned softwoods and do
not reinfest seasoned wood.
One species sometimes
emerges in houses from hard-
wood firewood. Horntails occa-
sionally emerge through panel-
ing, siding, or sheetrock in new
houses; it may take four to five
years for them to emerge. They

attack both sapwood and
heartwood, producing a tunnel
that is roughly C-shaped in the
tree. Exit holes and tunnels are
circular in cross-section and
1.5 to 7 mm in diameter.
Tunnels are tightly packed
with course frass. Frequently,
tunnels are exposed on the
surface of lumber by milling
after the development of the
insect.

[ Round-headed bovers.
Several species are included in
this group. They attack the
sapwood of softwoods and
hardwoods during storage, but
rarely attack seasoned wood.
The old house borer is the
major round-headed borer that
can reinfest seasoned wood.
When round-headed borers
emerge from wood, they make
slightly oval to nearly round
exit holes 3 to 10 mm in diam-
eter. Frass varies from rather
fine and meal-like in some
species to very course fibers
like pipe tobacco in others.
Frass may be absent from tun-
nels, particularly where the
wood was machined after the
emergence of the insects.

A Flat-headed borers. These
borers attack sapwood and
heartwood of softwoods and
hardwoods. Exit holes are oval,
with the long diameter 3 to

13 mm. Wood damaged by flat-
headed borers is generally
sawed after damage has
occurred, so tunnels are
exposed on the surface of
infested wood. Tunnels are
packed with sawdust-like bor-
ings and pellets, and tunnel
walls are covered with fine
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transverse lines somewhat sim-
ilar to some round-headed bor-
ers. However, the tunnels are
much more flattened. The gol-
den buprestid is one species of
flat-headed borer that occurs
occasionally in the Rocky
Mountain and Pacific Coast
states. It produces an oval exit
hole 5 to 7 mm across, and
may not emerge from wood in
houses for 10 or more years
after infestation of the wood. It
does not reinfest seasoned
wood.

If signs of insect or fungus dam-
age other than those already
described are observed, the
inspector should have the organ-
ism responsible identified before
recommending corrective mea-
sures. Small samples of damaged
wood, with any frass and insect
specimens (larvae or grubs must
be stored in vials filled with alco-
hol), should be sent for identifica-
tion to the entomology or pathol-
ogy department of the state land
grant university.
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Appendix C—
Life Expectancy of Housing
Components

The following material was developed for the National
Association of Home Builders (NAHB) Economics
Department based on a survey of manufacturers, trade
associations, and product researchers. Many factors affect
the life expectancy of housing components and need to be
considered when making replacement decisions, including
the quality of the components, the quality of their installa-
tion, their level of maintenance, weather and climatic condi-
tions, and intensity of their use. Some components remain
functional but become obsolete because of changing styles
and tastes or because of product improvements. Note that
the following life expectancy estimates are provided largely
by the industries or manufacturers that make and sell the
components listed.

Appliances Life in Years
Compactors 10
Dishwashers 10
Dryers 14
Disposal 10
Freezers, compact 12
Freezers, standard 16
Microwave ovens 1
Electric ranges 17
Gas ranges 19
Gas ovens 14
Refrigerators, compact 14
Refrigerators, standard 17
Washers, automatic and compact 13
Exhaust fans 20

Source: Appliance Statistical Review, April 1990

Bathrooms Life in Years
Cast iron bathtubs 50
Fiberglass bathtub and showers 10-15
Shower doors, average quality 25

Toilets 50

Sources: Neil Kelly Designers, Thompson House of Kitchens and Bath

Cabinetry
Kitchen cabinets 15-20
Medicine cabinets and bath vanities 20

Sources: Kitchen Cabinet Manufacturers Association, Neil Kelly Designers

Closet Systems

Closet shelves Lifetime
Countertops

Laminate 10-15
Ceramic tile, high-grade installation Lifetime
Wood/butcher block 20+
Granite 20+

Sources: AFPAssociates of Western Plastics, Ceramic Tile Institute of
America

Doors

Screen 25-50
Interior, hollow core Less than 30
Interior, solid core 30-lifetime
Exterior, protected overhang 80-100
Exterior, unprotected and exposed 25-30
Folding 30-lifetime
Garage doors 20-50
Garage door opener 10

Sources: Wayne Dalton Corporation, National Wood Window and Door
Association, Raynor Garage Doors
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Electrical Life in Years Heating Ventilation
Copper wiring, copper plated, 100+ and Air Conditioning Life in Years
copper clad aluminum, and bare Central air conditioning unit 15
copper (newer units should last longer)
Armored cable (BX) Lifetime Window unit 10
Conduit Lifetime Air conditioner compressor 15
Source: Jesse Aronstein, Engineering Consultant Humidifier 8
Einishes Used for W " Electric water heater 14
inishes Used for Waterproofin
. P g Gas water heater (depends on type 11-13
Paint, plaster, and stucco 3-5 of water heater lining and quality of
Sealer, silicone, and waxes 1-5 water)
Source: Brick Institute of America Forced air furnaces, heat pump 15
Rooftop air conditioners 15
Floors Boilers, hot water or steam 30
Oak or pine Lifetime (depends on quality of water)
Slate flagstone Lifetime Furnaces, gas- or oil-fired 18
Vinyl sheet or tile 20-30 Unit heaters, gas or electric 13
Terrazzo Lifetime Radiant heaters, electric 10
Carpeting (depends on installation, T Radiant heaters, hot water or steam 25
amount of traffic, and quality of carpet) Baseboard systems 20
Marble (depends on installation, Lifetime+ Diffusers, grilles, and registers 27
thickness of marble, and amount of i —
traffic) Induction and fan coil units 20
Sources: Carpet and Rug Institute, Congoleum Corporation, Hardwood Dampers 20
Plywood Manufacturers Association, Marble Institute, National Terrazzo and -
Mosaic Association, National Wood Flooring Association, Resilient Floor Cent”fUQal fans 25
Covering Institute Axial fans 20
. . Ventilating roof-mounted fans 20
Footings and Foundation :
: i DX, water, and steam coils 20
Poured footings and foundations 200
Electric coils 15
Concrete block 100
Heat Exchangers, shell-and-tube 24
Cement 50
: — : Molded insulation 20
Waterproofing, bituminous coating 10
: . Pumps, sump and well 10
Termite proofing (may have shorter 5
life in damp climates) Burners 21
Source: WR Grace and Company Sources: Air Conditioning and Refrigeration Institute, Air Conditioning,

Heating, and Refrigeration News, Air Movement and Control Association,
American Gas Association, American Society of Gas Engineers, American
Society of Heating, Refrigeration and Air-Conditioning Engineers, Inc., Safe
Aire Incorporated
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Home Security Life in Years
Applicances

Intrusion systems 14

Smoke detectors 12
Smokeffire/intrusion systems 10
Insulation

For foundations, roofs, ceilings, walls, Lifetime

and floors

Sources: Insulation Contractors Association of America, North American
Insulation Manufacturers Association

Landscaping

Wooden decks 15
Brick and concrete patios 24
Tennis courts 10
Concrete walks 24
Gravel walks 4

Asphalt driveways 10
Swimming pools 18
Sprinkler systems 12
Fences 12

Sources: Associated Landscape Contractors of America, Irrigation
Association

Masonry

Chimney, fireplace, and brick veneer Lifetime
Brick and stone walls 100+
Stucco Lifetime

Sources: Brick Institute of America, Architectural Components, National
Association of Brick Distributors, National Stone Association

Millwork
Stairs, trim 50-100
Disappearing stairs 30-40

Paints and Stains Life in Years
Exterior paint on wood, brick, and 7-10
aluminum

Interior wall paint (depends on 5-10

the acrylic content)

Interior trim and door paint 5-10
Wallpaper 7

Sources: Finnaren and Haley, Glidden Company, The Wall Paper

Plumbing

Waste piping, cast iron 75-100
Sinks, enamel steel 5-10
Sinks, enamel cast iron 25-30
Sinks, china 25-30
Faucets, low quality 13-15
Faucets, high quality 15-20

Sources: American Concrete Pipe Association, Cast Iron Soil and Pipe
Institute, Neil Kelly Designers, Thompson House of Kitchens and Baths

Roofing
Asphalt and wood shingles and shakes 15-30

Tile (depends on quality of tile and

climate) 50
Slate (depends on grade) 50-100
Sheet metal (depends on gauge of 20-50+
metal and quality of fastening and

application)

Built-up roofing, asphalt 12-25
Built-up roofing, coal and tar 12-30
Asphalt composition shingle 15-30
Asphalt overlag 25-35

Source: National Roofing Contractors Association



(o] Residential Inspection

Rough Structure Life in Years
Basement floor systems Lifetime
Framing, exterior and interior walls Lifetime

Source: NAHB Research Foundation

Shutters

Wood, interior Lifetime
Wood, exterior (depends on weather 4-5
conditions)

Vinyl plastic, exterior 7-8
Aluminum, interior 35-50
Aluminum, exterior 3-5
Sources: A.C. Shutters, Inc., Alcoa Building Products, American Heritage
Shutters

Siding

Gutters and downspouts 30

Siding, wood (depends on maintenance) 10-100

Siding, steel 50-Lifetime
Siding, aluminum 20-50
Siding, vinyl 50

Sources: Alcoa Building Products, Alside, Inc., Vinyl Siding Institute

Walls and Wall Treatments
Drywall and plaster 30-70

Ceramic tile, high grade installation Lifetime

Sources: Association of Wall and Ceiling Industries International, Ceramic
Tile Institute of America

Windows

Window glazing 20
Wood casement 20-50
Aluminum and vinyl casement 20-30
Screen 25-50

Sources: Best Built Products, Optimum Window Manufacturing, Safety
Glazing Certification Council, Screen Manufacturers Association
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Appendix E—
Inspection Record

Building Name/Location

Lot size

Zoning classification

Year building built

Date of alterations

Total building area

Applicable building codes

Height limitation

Setback requirements:

Front yard

Side yard

Rear yard

Other

General comments:
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Site Plan
Note the following on the site plan:
Q North arrow Q Outbuildings Q Utility lines
Q Lot lines Q Sidewalks and driveways Q Water well, if any
Q Building outline Q Plantings Q Septic system, if any
Q Drainage direction(s) Q Fences and walls Q Drawing scale

Provide dimensions for all major site components
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Elevations

Note the following on each elevation:
Q All exterior doors and windows Q Material types

Q Important architectural details Q Direction of view

Q Floor-to-floor heights Q Drawing scale

Supplement with exterior photographs as appropriate
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Floor plan
Note the following on each floor plan:
Q North arrow Q Exterior dimensions Q Plumbing fixtures
Q Floor level Q Window sizes Q HVAC equipment
Q Wall thicknesses Q Door widths and swings QA Kitchen cabinetry
Q Wall materials Q Room dimensions Q Scale

Show major structural elements in colored pencil or marker
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Inspection checklist

1.1 Drainage

Data

1—Site

Condition/needed repairs

Window well sizes

Basement stairwell size

1.2 Site improvements

Types of plantings

Fence dimensions

Lighting types

Driveway dimensions

Sidewalk widths

Step dimensions

Retaining walls

1.3 Outbuildings

Garage dimensions

Shed dimensions

Other

1.4 Yards and Courts

Areaway dimensions

Lighting dimensions

Access

1.5 Flood Region

U Flood risk zone (see local authorities)
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2—Building Exterior

Data

2.1 Foundation Walls and Piers

Condition/needed repairs

See Sections 4.1 and 4.2 for masonry

See Section 4.7 for concrete

See Section 4.5 for wood

2.2 Exterior Wall Cladding

Cladding material

Thermal insulation

2.3 Windows and Doors

Door types

No.

Window types

No.

Storm window type

No.

Storm door type

No.

2.4 Decks, Porches, Balconies

Size(s)

Flooring material(s)

Railing height(s)

2.5 Pitched roofs Q Replace

1 Retain

Covering type

Flashing type

2.6 Flat Roofs Q Replace

) Retain

Covering type

Flashing type

2.7 Skylights

Size(s)
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Data

2.8 Gutters, Downspouts and Drains
U Replace

1 Retain

Condition/needed repairs

Gutter size(s)
(1 sq. in. per 100 sq. ft. of roof)

Downspout size(s)
(one downspout per 40 ft. of gutter)

2.9 Chimneys

Height above roof

Flue size(s)

2.10 Parapets and Gables

1 Requires structural inspection

2.11 Lightning Protection

U Protection required
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3—Building Interior

Data Condition/needed repairs
3.1 Basement/Crawl Space

Floor height

Floor material

Wall material

Insulating materials

3.2 Interior Spaces

Room

Dimensions Height

Ceiling/wall material(s)

Floor material

Door size(s)

Window size(s)

Closet size(s)

Trim

No. 120V outlets Q 240V outlet

Heat source

Skylights

Room

Dimensions Height

Ceiling/wall material(s)

Floor material

Door size(s)

Window size(s)

Closet size(s)

Trim

No. 120V outlets 0 240V outlet

Heat source

Skylights
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Data

Condition/needed repairs

Room

Dimensions

Height

Ceiling/wall material(s)

Floor material

Door size(s)

Window size(s)

Closet size(s)

Trim

No. 120V outlets

0 240V outlet

Heat source

Skylights

Room

Dimensions

Height

Ceiling/wall material(s)

Floor material

Door size(s)

Window size(s)

Closet size(s)

Trim

No. 120V outlets

O 240V outlet

Heat source

Skylights
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Data Condition/needed repairs

Room

Dimensions Height

Ceiling/wall material(s)

Floor material

Door size(s)

Window size(s)

Closet size(s)

Trim

No. 120V outlets U 240V outlet
Heat source

Skylights

3.3 Bathroom

Dimensions Height

Ceiling/wall material(s)

Floor/wall material(s)

Window size Height from floor

Closet size(s)

Heat source
O 120V outlet 1 GFCl protected

Lavatory: Q Replace Q Retain
Toilet: Q4 Replace Q Retain

Tub/shower: U Replace Q Retain

Ventilation source
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Data Condition/needed repairs

Dimensions Height

Ceiling/wall material(s)

Floor/wall material(s)

Window size Height from floor

Closet size(s)

Heat source

Q 120V outlet U GFCl protected

Lavatory: Q Replace Q Retain
Toilet: Q4 Replace Q Retain

Tub/shower: U Replace U4 Retain

Ventilation source

3.4 Kitchen

Dimensions Height

Ceiling/wall material

Floor covering

Window size(s)

Counter space, L.f.

Overhead cabinets, |.f.

Undercounter cabinets, 1.f.

Heat source

No. of 120v outlets

O Sep. 120V 20 amp refrig. outlet
QO 240V range outlet

Q gas outlet

Dishwasher (20 amp.) Q Replace Q Retain

Disposal (20 amp.) Q Replace Q Retain

Exhaust fan: U Replace 4 Retain
Other: 0 Replace Q Retain




3.5 Storage Spaces

Residential Inspection

Data

Location

Size

Location

Size

Location

Size

3.6 Stairs/Hallway

Ceiling/wall material

Floor material

Q Three-way light control

O Smoke detector

Handrail ht.

Railing ht.

Tread/riser dim.

Stair width

Head room

Structural integrity

3.7 Laundry/Utility Room

Ceiling/wall material

Floor covering

Q Plumbing connections adequate

Q Dryer vent

Laundry tub:

U Replace

1 Retain

Q Floor drain present

Washer:

Q Replace

1 Retain

Dryer:

QO Replace

] Retain

O 240V. outlet

1 Gas outlet

3.8 Fireplace/flues

Opening  Location

Size

Depth

Condition/needed repairs
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Data

3.9 Attic

Condition/needed repairs

Ht. of highest point

Means of access

Ventilation, clear area s.f.

Signs of roof leakage

Type of insulation Depth

3.10 Whole Building Thermal Efficiency Tests

Q Conduct pressurization test

1 Scan exterior for heat loss

3.11 Sound Transmission Control

Q Conduct sound transmission tests

3.12 Asbestos

1 Evidence of asbestos

3.13 Lead

Q Evidence of lead-based paint

O Water test conducted

3.14 Radon

1 Radon test conducted

3.15 Tornado Room

Q Requires structural inspection
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4—Structural System

Data Condition/needed repairs

4.1 Seismic Resistance

1 Requires structural inspection

4.2 Wind Resistance

O Requires structural inspection

4.3 Masonry, General

Load bearing walls are:

4.4 Masonry Foundations and Piers

Foundation wall material

Wall thickness

Pier material

Pier size(s)

Pier spacing

Depth of footings

O Structural problems

4.5 Above-ground Masonry Walls

Wall material(s)
Wall thickness

Support over openings

Q Thermal moisture cracking

U Freeze/thaw, corrosion cracking

Q Structural failure cracking
O Wall bulging

O Wall leaning

U Brick veneer problems

U Parapet wall problems

U Fire damage problems
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Data

4.6 Chimneys

Condition/needed repairs

Chimney materials

Depth of footings

Q Structural problems

4.7 Wood Structural Components

Framing type

(balloon, platform, timber frame)

Floor members size spacing
Floor substrate material

Wall members size spacing
Wall substrate material

Ceiling members size spacing
Roof members size spacing

Roof substrate material

Q Deflection/warping problems

Q Signs of fungallinsect attack

4 Fire damage problems

4.8 Iron and Steel Structural Components

Lintels, Columns and Beams

size location
size location
size location

Q Lintel problems

O Column/beam problems

Q4 Fire damage problems
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Data Condition/needed repairs

4.9 Concrete Structural Components
Slabs, Lintels, Walls

size location
size location
size location

QO Foundation/cracking problems

Q Interior slab-on-grade problems

U Exterior concrete problems

Q Fire damage problems

5—Electrical System

5.1 Service Entry Q Replace Q Retain

Capacity from street Amps: Volts:

Overhead wire clearance

U Electric meter adequate

 Service entrance conductor adequate

5.2 Main Panelboard O Replace Q Retain

Main circuit breaker Amps: Volts:

Grounded to

4 15 Amp fuses/circuit breakers No.
4 20 Amp fuses/circuit breakers No.
Q 25 Amp fuses/circuit breakers No.
U 30 Amp fuses/circuit breakers No.
O 40 Amp fuses/circuit breakers No.

4 Overcurrent protection adequate
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Data Condition/needed repairs
5.3 Branch Circuits Q Replace Q Retain
Circuit Wire Wire Area
No. Gage  Capacity Served

Q Circuits grounded to panel box

Q Wire insulation in good condition

3 Aluminum wire used
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6—Plumbing
Data Condition/needed repairs

6.1 Water Service Entry Q Replace Q Retain

Curb valve location

Line size Material

Q Shutoff valve operable

Water meter location
6.2 Interior Water Distribution Lines

Q Replace U Retain

Pipe Pipe Fixtures

size material served

U Thermal protection adequate
6.3 DWV Piping Q Replace 0 Retain

Pipe Pipe Fixtures

size material served

1 Vents, drains and traps operable
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Data Condition/needed repairs

6.4/6.5 Hot Water Heater QO Replace Q Retain

Type Age

Storage capacity Gal.

Recovery Rate

Q Plumbing components adequate

Q4 Fuel burning components adequate

Q4 Controls adequate
6.6 Water Well

Location

Depth of casing

Pump type Age

Capacity GPM Depth

U Pressure tank adequate
6.7 Septic system

Location

Tank capacity Gal.

Age of system

Size of drain field

U Grease trap clean

6.8 Gas Supply in Seismic Regions

Q Service entrance has adequate clearance/flexible connection

1 Has automatic emergency shutoff valve
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7T—HVAC System

Data Condition/needed repairs

7.1 Thermostatic Controls Q Replace Q Retain

Location(s)

U Master switch operable

7.2-7.6 Heating System O Replace Q Retain

Location

Fuel type

Fuel storage capacity

System type

Age of heating unit
BTU/hr output

1 Room ventilation adequate

U Physical condition adequate

1 Operation adequate

Q Venting/draft adequate

U Distribution system adequate

QA Controls adequate

7.7-7.10 Cooling System O Replace Q Retain

Location

System type

Age of cooling unit

Electric service reqd.

U Physical condition adequate

Q Operation adequate

7.11 Humidifier Q Replace O Retain

Humidifier type

Q Physical condition adequate

Q Operation adequate
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Data Condition/needed repairs
7.12 Unit air conditioners QO Replace Q Retain
Location Capacity in Tons  Volts ~ Amps
7.13 Whole House and Attic Fans
U Replace 4 Retain

Location

Capacity in cubic ft/min.







