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About this Research Report:
Applied Building Technology Group (ABTG) is committed to using sound science and generally accepted engineering practice to develop research
supporting the reliable design and installation of foam sheathing. ABTG’s work with respect to foam sheathing is provided through a grant by the the
Foam Sheathing Committee (FSC) of the American Chemistry Council. Foam sheathing research reports, code compliance documents, educational
programs, and best practices can be found at www.continuousinsulation.org.
ABTG Scope of Work:
While the information in this report is believed to be accurate, ABTG cannot and does not warrant the accuracy, correctness, or completeness of any
interpretation, research, analysis, or recommendation for a particular use. The report is to be accepted "AS IS" and ABTG makes no representation
or warranty, express or implied, of any kind or description in respect thereto, and that any actions taken in reliance on this report shall be an enduser responsibility.
The scope of this research report is as defined herein. This examination, report, and any opinions herein have been conducted and prepared in
accordance with standard practice guidelines within the engineering profession, based on the information readily available to ABTG as referenced
herein. Where appropriate, ABTG relies on the derivation of design values, which have been codified into law through the codes and standards (e.g.,
IRC, WFCM, IBC, SDPWS, etc.), to undertake review of test data, related research, and analysis, and references such. Also, ABTG may rely upon
proprietary research, testing, and analysis, and references such.
ABTG reserves the right to supplement or revise this research report, based on new scientific, testing, or analytical information that becomes
available to ABTG. Updates may also be made based on any peer review or critique of any ABTG report.
The most recent version of any ABTG research report will be found at appliedbuildingtech.com.
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Introduction
Annually, termite infestations occur in as much as 3% of the housing stock (4 to 5 million homes) (NPD, 2000).
Consequently, these infestations result in at least $2.5 billion dollars in damage and repair costs per year as reported by
the National Pest Management Association (NPMA). For perspective, this level of damage is equivalent to about one-third
of the estimated average annual damage cost due to wind disasters such as hurricanes, tornadoes, and other wind events
in the U.S. (HUD, 2000) Because there are about 120 million housing units in the U.S. housing stock, the average annual
cost of termite damage is about $21 per housing unit. Based on the 3% infestation rate, the average cost of repair per
termite infestation incident is about $700 per infested housing unit. If these figures are applicable only to the one- and twofamily dwelling housing stock (e.g., homes excluding apartment units and manufactured housing), they would
approximately double. If the above figures only apply to the approximately one-half of existing homes that have termite
treatment contracts and warrantees, then they would double again.
The present value of the average $21 per year per housing unit risk over a 75-year life-expectancy is at least $700 (or
possibly quadrupled to as much as $2,800 for reasons discussed above). Thus, an initial investment of at least $700 in
termite protection features of a new home is justifiable. A greater investment in termite protective measures can be
justified in areas having a greater than average termite hazard and vice-versa. Furthermore, home insurers specifically
exclude and generally do not provide termite damage insurance. Instead, this market need (or opportunity) is served with
various types of inspection and warranty services offered by termite treatment companies. These warranties may vary
widely in content, value, and requirements (e.g., annual inspections, periodic re-treatments, spot treatment vs. full
treatment, etc.). Also, the annual consumer cost of such termite warranty services can be expected to significantly exceed
$21/yr to account for overhead and profit and geographic variation in termite risk, among other factors.
The statistics characterized above are relevant to the vast majority of the homes in the U.S. housing stock that are older
conventional wood-frame structures. Most of these older homes and also newer homes do not have exterior continuous
insulation (e.g., foam sheathing) on the foundations or above-grade walls. Yet, concerns with the use of foam sheathing
causing a real or perceived increase in termite infestation risk have seen episodes of heightened interest, usually
triggered by anecdotal observations of actual infestations reported in various forms of building industry media.
Unfortunately, such claims have lacked substantiating scientific data to properly quantify any real impact relative to the
common risk of termite infestation as described above for all homes, most of which do not have foam sheathing products
applied to above-grade or below-grade walls and foundations.
One often-mentioned claim is that the application of foam sheathing products to a foundation wall creates a “hidden
pathway” (not visible to termite inspectors) and, therefore, increases risk of undetected termite infestation. Another claim
is that foam sheathing products may somehow attract termites based on anecdotal observations of cases where termites
have burrowed into or through foam plastic materials. While such observations certainly occur, foam plastics are not a
food source for termites. Furthermore, hidden pathways for termite access exist in nearly all types of construction due to
lack of building code provisions requiring the use of termite shields or other means of disrupting concealed pathways for
termites and their shelter tubes. Thus, the effectiveness of code-compliant termite protection often relies solely on initial
chemical soil treatment and periodic elective re-treatment of soils adjacent to foundations. These re-treatments and other
maintenance actions to protect homes are not regulated and may be triggered only by a termite infestation incident having
already progressed to a level of significant damage or discovered during a termite inspection at the point of sale of a
home. For homes that do fall under an elective termite warranty program, periodic termite inspections by a termite
treatment company are intended as a means for pre-emptive detection of termite infestation. But, as shown later in this
report, these inspections may at best be marginally effective for all homes, even for homes without exterior foam plastic
insulation because of the ubiquity of hidden pathways in nearly all types of foundations, particularly when termite shields
are not used and chemical soil treatments are not maintained.
To better understand and help resolve the above concerns in an objective manner, this Research Report evaluates
various sources of data on termite hazard, infestation risk, inspection effectiveness, presence of hidden pathways in
various types of construction (with and without exterior insulation), and building code provisions intended to mitigate risk
of termite infestation. Based on the findings, this report concludes that some key general improvements to building code
provisions for protection against termite infestation risk are needed, especially in regions with very heavy termite
infestation probability (see Figure 1). Recommended improvements to the termite protection requirements of the
International Residential Code (IRC) (ICC, 2018) are provided in Appendix A in the form of a draft code change proposal.
The recommended code-minimum practices are not new (i.e., have been known for many decades), have been included
in older U.S. building codes, and are generally applicable to all types of wood-frame construction and common
foundations types (not just those cases where exterior insulation is applied). The key improvement is that combinations of
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measures (i.e., soil treatment plus termite shielding) are recommended in regions with the greatest termite infestation
hazard to prevent infestation and promote more effective inspections by termite treatment and warranty companies.1

Figure 1: Termite Infestation Probability Map [IRC Figure R301.2]

1

Use of termite shields or barriers in addition to chemical soil treatment is common practice in Hawaii. Refer to Lstiburek, 2017.
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Current Building Code Provisions (2018 IRC)
The 2018 IRC includes the following provisions for protection buildings against termite infestation:

Figure 2: 2018 IRC provisions for protection against subterranean termites (ICC, 2018).
The most important aspect of the above code requirements is that only one of the listed methods of protection is required
by Section R318.4 in locations with any level of termite hazard. Combinations of methods are only permitted, not required.
For example, physical barriers (i.e., termite shields which facilitate termite inspection) are not required if soils are
chemically treated with termiticide (without specifying the minimum durability of treatment or frequency of re-treatment)
and vice versa. Because most homes are simply treated at the time of construction, termite shields are seldom used in
new home construction. If there is a real concern with hidden pathways, proper specification and installation of termite
shields is one way to better insure the effectiveness of termite inspections. However, reliance on shielding alone (without
chemical soil treatment) may be less reliable than relying solely on chemical treatment as recognized in Section R318.3 of
the IRC. But, contrary to Section R318.1 of the IRC, a combination of these measures may be appropriate as a minimum
practice for areas with high termite hazard. Supporting evidence is provided later.
The second matter of interest focuses on requirements regarding foam plastic protection in Section R318.4 which apply in
areas of “very heavy” probability of termite infestation (see Fig. 1). However, these requirements do not actually require
protection of the foam plastic material. Instead, the provision initially prohibits its use in ground contact on foundations
and requires that it be located at least 6 inches above grade. In particular, it is prohibited from use below slabs on grade
(a location where a hidden pathway already clearly exists and is not changed by the presence of foam plastic insulation
below the slab). Exceptions are provided for homes constructed of termite resistant materials or cases where the foam
plastic material is protected by an “approved” method (which may include foam plastic materials with a termiticide
incorporated into the product formulation) in addition to using one of the methods specified in Section R318.1 to protect
the building. The primary concern behind Section R318.4 relates to the creation of a “hidden pathway” for termite
infestation, but hidden pathways exist in nearly all types of construction, with or without foam sheathing products present
as will be evaluated later in this Research Report. Thus, these provisions offer no real or comprehensive resolution of the
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“hidden pathway” problem that exists in many applications with or without the presence of foam plastic insulation on a
building foundation.
Finally, it must be recognized that the code places responsibility on the local building code authority to determine the need
for any termite protection (see Figure 3) based on “history of local subterranean termite damage.” The map of Figure 1
(identical to Figure R301.2(6) in the IRC) may guide this local decision. However, termite infestation probability or hazard
does not necessarily vary so simply as indicated in Figure 1. As discussed later in this report, termite ecology is far more
complex and may vary due to local ecological conditions including wetness of a site, southerly exposure, etc. Thus,
Figure 1 is at best a very general guide. Consequently, there is an apparent lack of definitive guidelines for local
jurisdictions making a termite risk assessment in an objective (risk-consistent) manner.

Figure 3: 2018 IRC Language Empowering Local Jurisdiction to Determine if Termite Protection is Needed

Past Building Code Provisions (1958 FHA MPS)
Unlike the 2018 IRC, nearly six full pages of the 1958 FHA Minimum Property Standard (MPS) are devoted to termite
protection requirements and details including the use of termiticides and termite shields, moisture protection of wood
structural materials (i.e., ground clearances, flashing, and use of vapor retarders and water-resistive barriers then known
only as sheathing papers), requirement for semi-annual termite inspection, and specific instructions for determining the
need for termite protection. For reference, the 1958 MPS provisions are included in Appendix B. These provisions also
include detailed illustrations for application of termite shields and integration with use of foundation insulation (see Fig. 4
below). Thus, the 1958 MPS was much more systematic and thorough in addressing the issue of termites than current
building codes in the U.S. Furthermore, the 1958 MPS provisions were based on findings and practice recommendations
from a National Academy of Sciences (NAS) study (NAS, 1956) addressed in the review of literature in the next section.
Much of this information still exists in the code today, but with lacking specificity and guidance. Also, the NAS study did
not recommend combinations of measures in even the most severe termite hazard regions, although there was some
apparent dissention on this matter among the NAS study participants (see Appendix C).
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Figure 4: Example termite shield and slab on grade foundation insulation detail from 1958 FHA MPS

Termite Hazard and Protective Measures
A thorough assessment of termite infestation problems was first conducted in the U.S. by way of a National Academy of
Sciences (NAS) technical study commissioned by the Federal Housing Administration (FHA) in 1956 (NAS, 1956). It is still
very relevant today. Excerpts from this study are included in Appendix C.
The NAS special advisory committee responsible for the study included experts from the USDA Forest Products
Laboratory, university professors, entomologists, building contractors, architects and engineers, homebuilders, treatment
and product manufacturers, termite pest control contractors, the National Pest Control Association, the National
Association of Home Builders, and others. Furthermore, the conclusions and recommendations were reviewed by the full
Building Research Advisory Board representing even broader interests and expertise.
The NAS study produced an extensive set of recommendations for treatment and detailing (i.e., shielding) of various
foundation types. Certain aspects of the study recommendations were incorporated into the 1958 FHA MPS provisions
(see Appendix B). Termite protective measures in the 1958 MPS were required in Region 1 (“very heavy”) for all types of
foundation construction. In Region 2 (“moderate-heavy”), the same requirements as in Region 1 applied “except in local
areas of this region (i.e., the arid Southwest) where termites are known not to be a problem…” In other words, Region 2
was to be considered hazardous just like Region 1 unless local data suggested otherwise. This prudent “mandatory”
protection approach has been lost in more recent model building codes and even reversed such that termite protection is
considered unnecessary unless deemed necessary by local experience in all regions (e.g., refer to 2018 IRC Section
R318.1 and Table R301.2(1) footnote c shown in Figure 3). Modern building codes also appear to have relaxed protective
detailing requirements and added new protection methods that may be less effective (e.g., use of treated wood sills or
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ground clearances originally meant only to prevent decay, not necessarily shield against termite access to other parts of a
building). As a specific example, the NAS study and the 1958 MPS required the lower story of a building or the first floor
framing to use treated lumber when this method of termite protection was selected. The 2018 IRC, however, doesn’t
specify to what extent treated wood must be used in the structure to protect against termite infestation of untreated wood.
Thus, one could simply use a treated sill plate as only required by decay resistance provisions in the code.
Based on the extensive experience of the NAS committee and available data, the current termite infestation probability
map (then called the “Geographic Distribution of Termites” map) was developed with three termite hazard zones
(including an additional zone with negligible hazard). This map is still used in building codes today as shown in Figure 1
(see also Appendix C). The map is correct at least in its trend that follows ecological expectations of decreasing termite
populations or pressure with increasingly cooler and/or dryer climates. But, the NAS committee also recognized that local
conditions may be more or less severe than indicated for reasons of highly localized environmental factors. In
confirmation, recent research in the northern Colorado area has shown that termites, like wind and earthquake hazards,
have local or site conditions that affect the degree of hazard at specific sites (Crist, 1998). For example, the following
observation is made: “Termites were most frequently found on a south-facing slope and in a lowland swale.” Such local
site effects are related to micro-environmental factors such as availability of food sources, soil moisture conditions (e.g.,
low lying verses higher well-drained soil), and solar exposure (e.g., north vs. south facing slope). According to Figure 1,
Colorado is also located in a region with highly variable regional-scale termite risk ranging from moderate-to-heavy to
none-to-slight termite infestation probability (spanning three hazard zones). Thus, a proper consideration of variation in
termite hazard or infestation risk is important to establishing risk-consistent (and economically justified) practices as was
intended by the NAS study.
More recent research conducted by Cookson and Trajstman (2002) seems to echo and reinforce the recommendations of
the much earlier NAS study, while also supporting the need for combinations of measures. The key relevant implications
of the Cookson and Trajstman (2002) research show:


Visual inspection is only 33% effective in preventing termite damage. Relying on visual inspection, even without
the presence of foam sheathing, was found to be largely an ineffective means (67% of the time) of addressing
termite infestation and damage issues.



Chemical treatment is 96% effective in preventing termite infestation and damage.



There should be an emphasis on treatment and protective practices, such as termite shields, for improving
inspection success while also mitigating vulnerability to termite infestation.

The above findings tend to confirm that termites can readily find hidden access (i.e., escape visual detection) to wood
building materials with or without the presence of foam sheathing on foundations. From this data, there is no indication
that foam sheathing has any greater impact on the level of risk of termite infestation probability relative to homes without
such materials on walls or foundations. Instead, the findings suggest strongly a need for both chemical soil treatment (as
a primary protective measure) and protective practices, such a termite shields (as a secondary protective measure that
would also improve ability to inspect for termites). Current codes in the U.S. require use of only one such measure (or
other less effective measures such as treated sill plates) in any termite infestation probability region per Figure 1 and,
theoretically, require no termite protection if the local jurisdiction so decides in any region. These provisions appear
inconsistent with the data, findings, and recommendations presented in the reviewed research.

Ubiquity of Hidden Pathways for Termite Access
Hidden termite pathways exist in nearly all types of foundations, even without the presence of foam sheathing on
foundation walls or below slabs on grade. Some examples of hidden pathways that are not addressed in the current U.S.
building codes for common foundation types or conditions include (Ohio 2007):
a) Conventional block foundations are very common and are susceptible to hidden pathways for termite infestation
even without the presence of foam sheathing. Termites gain access to food sources (i.e., wood-based building
components) via cracks in mortar joints and voids in block interiors or cores. Thus, hidden pathways exist with
block foundations. Yet, these foundations are not prohibited or subject to special restrictions or detailing
requirements (e.g., termite shields) in any termite infestation hazard condition in current U.S. codes.
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b) Conventional monolithic concrete slab on grade and independent stem wall with a slab on grade foundations are
very common foundation construction methods in the south that are susceptible to hidden pathways for termite
infestation, even without the presence of foam sheathing. Concrete invariably cracks and termites can use these
as hidden pathways to food sources within the building. Independent stem wall and slab foundations have an
intentional “crack” or construction joint between the slab and stem wall that is frequently concealed under finishes,
providing a hidden pathway for termite access. Yet, these foundation types are not prohibited or subject to special
restrictions or detailing requirements (e.g., termite shields) in any termite infestation hazard condition in current
U.S. codes.
c) Permanent wood foundations also are susceptible to termite infestation via hidden pathways created by plastic
water-proofing films required by the standard for construction of these foundations. Additionally, these foundations
often include exterior “skirt boards” (usually of treated plywood) extending from just below grade to the bottom of
above grade walls to protect the plastic film. These practices create hidden pathways, even without foam
sheathing present. Yet, this type of foundation is not prohibited or subject to special restrictions or detailing
requirements (e.g., termite shields) in any termite hazard region in current U.S. codes.
d) Brick veneer extending below grade creates a hidden pathway behind the brick veneer for termite access. Also
adhered veneers backed by a drainage matt material can create a hidden pathway. Yet, these products are not
prohibited or subject to special restrictions or detailing requirements, although flashing materials at weeps could
serve as a termite shield if properly specified and installed.
If there is real concern with the hidden pathways and the ability to effectively inspect for termite infestation, it appears that
the best solution for areas with a high termite hazard is the proper and consistent use of termite shielding (in addition to
soil treatment) regardless of foundation type or materials used. Such a practice is consistent with the findings and
recommendations in the reviewed literature. This practice would also address a major concern of the pest control industry
regarding the hidden pathways for termite access in a comprehensive and consistent manner.
Currently, pest control professionals’ inability to easily see these pathways results in their inability to offer termite
warranties or effectively conduct termite inspections required for home sales. Unfortunately, this concern is often narrowly
focused on only cases where foam plastic insulation is present when the real concern and the need for an appropriate
solution is much broader. In some cases, the concern has involved refusals to warrant homes with foam insulation on the
exterior of foundations as though hidden pathways don’t exist otherwise. This concern is exemplified and perhaps
exacerbated by the FHA’s required “Subterranean Termite Soil Treatment Builder’s Guarantee” (Form NPCA-99a) which
states:
“Factors which may lead to infestation from wood destroying insects include foam insulation at the foundation,
earth-wood contact, faulty grade, firewood against structure, insufficient ventilation, moisture, wood debris in
crawlspace, wood mulch, tree branches touching structures, landscape timbers, and wood rot. Should these or
other such conditions exist, corrective measures should be taken by the owner in order to reduce the chances of
infestations by wood destroying insects, and the need for treatment.”
At face value, the above statement could lead one to believe that the presence of foam sheathing on a foundation will
have a greater effect on risk of infestation than the other potential and more commonly-known causal factors listed, simply
based on it being mentioned first in the list. Second, the list fails to recognize the ubiquity of hidden pathways in
foundations without foam sheathing which are known to be problematic and common. Thus, rather than solve a real or
perceived problem by providing proper guidance (e.g., use termite shields and soil treatment on all types of construction in
high termite risk regions, with or without foam sheathing present), Form NPCA-99a appears to make foam sheathing into
a “scape-goat” for avoiding warranties or pushing responsibility to generally uniformed consumers regarding appropriate
actions. This can be particularly troubling at the point of sale of a home for which the NPCA-99a form is intended to apply
for VA or FHA financed homes. It places the builders and pest control operators in an avoidable conundrum at a critical
point in the sale of a home, particularly as energy codes are increasingly requiring insulated foundations. This Research
Report and the proposed code change proposal in Appendix A should serve as a basis for revising the language quoted
above in Form NPCA-99a.
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Termites, Carpenter Ants and Foam Plastic Materials
Foam plastic materials are not a food source for termites and do not appear to be an “attractant” for termites any more
(and generally much less than) than many other materials commonly used in construction. This is confirmed in the
literature. For example, field test data (Fink, 2009) shows only a minor difference in damage to one type of treated foam
vs. untreated foam in field studies where exposed foam sheathing on wood materials was monitored in a “very heavy”
termite probability condition. More importantly, in both the treated and untreated cases, the damage to foam was minor.
Conversely, untreated wood left exposed in “very heavy” termite probability conditions is generally observed to become
severely damaged and consumed in a short time period. Again, foam plastics are not a food source for termites and
carpenter ants, even though they are known to burrow through or into such materials and other materials if measures to
prevent infestation are not properly taken and maintained.
Regardless of the construction materials used, it is important to minimize conditions favorable to termites and carpenter
ants by making conditions unfavorable to them taking interest in and gaining hidden access to a building and its many
component parts. For example, use of termite shields and chemical soil treatment around and underneath foundations
are appropriate minimum actions in areas prone to infestation. Unfortunately, current U.S. model building codes require
only one or the other and, in some cases, neither (refer to the earlier review of “current building codes”). In addition,
persistent and periodic inspection and retreatment are necessary to prevent infestations as also recommended and
specified by the NAS study. Finally, in severe conditions of termite exposure, treated wood and treated foam plastic
materials are available as additional deterrents and is a code-recognized solution in areas subject to “very heavy” termite
infestation probability (see Figure 2 and IRC Section R318.4, exception #2).
Second, the same agent that promotes wood decay – water or moisture -- also creates a favorable environment for ants
and termites and is nearly always associated with their presence. Thus, taking action to ensure a dry environment within
and surrounding buildings is appropriate in all cases. This involves appropriate weather-proofing (flashing, water-resistive
barrier, siding installation, roof overhangs, grading and surface drainage, guttering and downspout discharge away from
the foundation, etc.). It also involves careful execution of water vapor diffusion control measures for building assemblies
(e.g., proper use of vapor retarders and/or exterior insulation to protect assemblies). Refer to “Durability by Design -2nd
Edition” and also ABTG Research Report No. 1410-03 for excellent guidance on these matters that supplement and
improve upon existing minimum provisions (or lack of completeness thereof) in current U.S. model building codes.

Conclusions & Recommendations
The findings reported in this Research Report support the following conclusions and recommendations:
1. The current termite infestation probability map used in U.S. model codes (see Fig. 1) is based on the map
originally developed as part of the 1956 NAS study and used in the 1958 MPS. It appears relevant today and
there appears to be no obvious reason or need for updating the map.
2. Termite hazard can vary significantly at specific sites within a given termite hazard region (see Fig. 1) based on
various ecological factors such as moistness of the site, food sources, and micro-climate (e.g., south facing
slope). Thus, it is important to provide effective solutions on a regional scale (see Fig. 1) that recognize this
uncertainty. Such solutions should, by default, be applied by local jurisdictions unless data and experience
indicate otherwise. This approach relieves local jurisdictions from making uncertain determinations with regard to
the need to address termite hazard (see Fig. 3), yet gives them the opportunity to relax requirements with
substantiating data and experience. Refer to Appendix A for a draft code change proposal to implement this
recommendation.
3. In regions with ‘very heavy’ or ‘moderate-to-heavy’ termite infestation probability in accordance with Fig. 1,
reliance on only one protective measure as currently required by code (see Fig. 2) appears risky or inadequate
based on available data. For example, effective protection over the life of a structure may require initial chemical
soil treatment (and periodic retreatments which is beyond the scope of a building code only addressing new
construction) plus use of termite shields to promote more effective periodic inspections for termite activity (even
though inspections also are a matter that extends beyond of the scope of a building code only for new
construction). Even if chemical soil treatment is not maintained, use of termite shields will deter access and
provide a greater likelihood for early detection of a termite infestation. The use of termite shields more universally
in regions of higher termite infestation would also help resolve concerns with hidden pathways in a manner that is
not arbitrary or directed only to selective conditions (e.g., presence of foam sheathing materials on a foundation or
ABTGRR No. 1703-09
Protection of Wood-Frame Homes from Subterranean Termites:
Evaluation of Building Code Provisions & Recommended Improvements

Page 10 of 26

ABTG Research Report
below a slab) while ignoring many others of equal or more common significance. The data reported by Cookson
and Trajstman (2002) provides strong justification to require a combination of termite shields and chemical soil
treatment in regions or sites prone to ‘very heavy’ termite infestation probability. Refer to Appendix A for a draft
code change proposal implementing this recommendation.
4. Given that available data does indicate that termites can burrow into or through foam plastic insulation materials
(even though they may not be particularly attracted to it), it appears important to maintain existing requirements in
U.S. model codes regarding an approved method of protecting the foam plastic material where used in ‘very
heavy’ termite regions on foundation walls and below slabs on grade (see Fig. 2, IRC Section R318.4, Exception
#2). In fact, it is recommended that this means of protecting foam plastics become the primary method in Section
R318.4 of the 2018 IRC, not an exception, and that it continue to be used in combination with one or more of
methods in Section R318.1 (see Appendix A). This means of protecting foam plastics from termite damage is
similar to the requirement to use treated wood in ground contact applications and available data indicates this is a
viable approach. Several foam plastic products with approved termiticide treatments or repellants are already
available on the market.
5. It is strongly recommended that the reference to foam plastic insulation as an implied risk for termite infestation be
removed from FHA Form No. NPCA-99a for reasons discussed in this report. Instead, the form should indicate
various types of hidden pathways that can increase the potential for undetected termite infestation and encourage
consumer’s and builders to (1) maintain chemical soil treatments and (2) use termite shields as a means to
improve protection and mitigate hidden pathways to promote successful detection of termite infestations by way of
routine visual inspections by trained pest-control professionals. This recommendation is intended to apply in
tandem with improved building code provisions as proposed in Appendix A.
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Appendix A:
Recommended Code Change Proposal for the 2018 International Residential Code
Revise footnote ‘c’ of Table R301.2(1) as follows:
TABLE R301.2(1)
CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA
(table unchanged)
…
c. The jurisdiction shall fill in this part of the table by entering the termite infestation probability as determined from Figure
R301.2(6) or as determined by data representing to indicate the need for protection depending on whether there has been
a history and frequency of local subterranean termite damage.
(all other footnotes unchanged)
Revise Section R318 as follows:
SECTION R318
PROTECTION AGAINST SUBTERRANEAN TERMITES
R318.1 Subterranean termite control methods. In areas subject to damage from subterranean termites as indicated by
Table R301.2(1) and Figure R301.2(6), methods of protection against termites shall be provided in accordance with Table
R318.1(1) using methods complying with Table R318.1(2), or an alternative approved method. include one of the
following:
Exceptions:
1. Any building entirely of pressure-preservative-treated wood, cold-formed steel framing, masonry, or concrete
structural materials (excluding interior finish materials and fenestration frames) shall not require termite protection in
accordance with Section 318.
2. Any building located in a region with ‘none to slight’ termite infestation probability per Figure R301.2(6) shall not
require termite protection in accordance with Section 318.
1.
2.
3.
4.
5.
6.

Chemical termiticide treatment in accordance with Section R318.2.
Termite baiting system installed and maintained in accordance with the label.
Pressure-preservative-treated wood in accordance with the provisions of Section R317.1.
Naturally durable termite-resistant wood.
Physical barriers in accordance with Section R318.3 and used in locations as specified in Section R317.1
Cold-formed steel framing in accordance with Section R505.2.1 and R603.2.1.

Termite Infestation
Probability
(Figure R301.2(6))
‘Very Heavy’
‘Moderate to Heavy’
‘Slight to Moderate’
‘None to Slight’

TABLE R318.1(1)
REQUIREMENTS FOR TERMITE PROTECTION
Minimum Protection Requirement
(See Table R318.1(2) for Methods)
Method 4 plus one of Methods 1, 2, 3, 5, or 6
Method 1, 2, 3, 5, or 6 with the optional addition of Method 4
Method 1, 2, 3, 4, 5, or 6
No protection required except as provided by wood decay protection in
compliance with Section R317.
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METHOD
1
2
3

4
5

6

TABLE R318.1(2)
SUBTERRANEAN TERMITE PROTECTION METHODS
FOR BUILDINGS WITH UNTREATED WOOD FRAMING
DESCRIPTION
Chemical termiticide soil treatment in accordance with Section R318.2.1.
Termite baiting system installed and maintained in accordance with the label.
Pressure-preservative-treated wood complying with Section R317, an approved
naturally durable termite-resistant wood, or an approved field-applied wood treatment in
accordance with Section R318.2.2 shall be used for all framing members and woodbased sheathing extending from the foundation to at least the top of first story walls or
all floor framing, excluding floor sheathing, for floors supported directly on foundation
walls or piers.
Physical barriers specified, located, and installed in accordance with Section R318.3.
Cold-formed steel framing in accordance with Section R505.2.1 and R603.2.1
extending from the foundation to at least the top of the first story walls or all floor
framing, excluding floor sheathing, for floors supported directly on foundation walls or
piers.
Masonry or concrete wall construction extending from the footing to at least the top of
first story walls, or basement or crawlspace walls that extend at least 2 feet above
grade around the entire foundation. Masonry walls or piers shall be fully grouted or
have a solid masonry cap.

R318.1.1 Quality mark. (section deleted in its entirety)
R318.1.2 Field treatment. (section deleted in its entirety)
318.2 Chemical termiticide treatment. Chemical termiticide treatment shall include soil treatment or field-applied wood
treatment. Chemical termiticide treatments shall comply with this section.
R318.2.1. Chemical termiticide soil treatment. The concentration, rate of application and method of treatment of the
chemical termiticide shall be in strict accordance with the termiticide label and the manufacturer’s installation instructions.
R318.2.2. Chemical termiticide field-applied wood treatment. The concentration, rate of application, and method of
treatment shall be in strict accordance with the termiticide label or, in the absence of a label, the manufacturer’s approved
installation instructions.
R318.3 Termite shields and bBarriers. Approved physical barriers and shields, such as metal or plastic sheeting or
collars specifically designed for termite prevention shall be located below the lowest point of untreated wood materials in
the structure. Such materials shall be installed in a manner that provides a continuous barrier to prevent termites from
entering the structure without exposure to detection by visual inspection. Shields placed on top of an exterior foundation
wall are permitted to be used only if in combination with another method of protection.
R318.4 Foam plastic protection. In areas where the probability of termite infestation is “very heavy” as indicated in
Figure R301.2(6), extruded and expanded polystyrene, polyisocyanurate and other foam plastics shall not be installed on
the exterior face or under interior and exterior foundation walls or slab foundations located below grade shall have an
approved method of protecting the foam plastic from subterranean termite damage in addition to the requirements of
Section R318.1. The clearance between unprotected foam plastics installed above grade and exposed earth shall be at
least 6 inches (152 mm).
Exceptions:
1. Buildings where the structural members of walls, floors, ceilings and roofs are entirely of noncombustible
materials or pressure-preservative-treated wood.
2. When in addition to the requirements of Section R318.1, an approved method of protecting the foam
plastic and structure from subterranean termite damage is used.
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3. On the interior side of basement walls, foundation stem walls, and crawlspace walls and below slabs on
grade where termite protection complies with the “very heavy” condition of Table R318.1(1) using
Methods 1 and 4 of Table R318.1(2).
4. Where foam plastic on the exterior of a foundation is terminated above grade with a minimum 3-inch (76
mm) inspection strip located at least 3-inches above the finish grade level.
REASON: The above revisions are based on a thorough review of literature and experience addressing termite hazards
and protective methods. There are several beneficial features of this code change proposal:
1. These revisions provide an objective means for local jurisdictions to assess termite conditions and assign a
termite infestation probability level (upon which the code requirements are based). This should improve
enforcement and compliance.
2. These revisions address a commonly expressed concern with hidden pathways for termite access (particularly in
regions with ‘very heavy’ termite infestation probability). Because hidden pathways existing in a multitude of
building constructions, this matter must be addressed comprehensively and not just for cases where select
materials or methods of construction are employed that may only create a different or new hidden pathway and
not change the fact that unmitigated pathways may already exist. In ‘very heavy’ termite infestation probability
regions, the requirement for use of termite shields (in addition to one of the other methods of protection)
addresses the presence of hidden pathways in all foundation constructions, including those where foam sheathing
is applied. With the hidden pathway addressed, the only remaining concern is with damage to the foam sheathing
when present, which is a separate concern from protecting the building against termite infestation. Therefore, a
requirement for protection of foam plastic materials in areas of ‘very heavy’ termite infestation probability is
maintained and improved in Section R318.4 and coordinated with improvements to Section R318.1 as discussed
below.
3. A new Table R318.1(1) is provided to clearly indicate termite protection requirements using various methods or
combinations of methods for protection against termites. The effectiveness of the protection required scales with
the severity of the termite infestation probability.
4. The list of protection methods is deleted and replaced with new Table R301.1(2) specifying the various methods
for clarity and ease of use and enforcement. The methods now listed in Table R301.1(2) have been enhanced to
provide enforceable requirements and guidance currently lacking in the code.
5. Exceptions to the need for any amount of termite protection are now clearly listed in Section R318.1.
6. For termite barriers or shields (Method 4 in Section R318.1), the reference to Section R317.1 for location is
deleted because Section R317.1 addresses only location of treated lumber for decay control requirements, not
location of shields or barriers to prevent termite entry.
7. Old Method 4 in Section R318.1 (naturally termite-resistance wood) is deleted and combined with Method 3
(treated wood) because there is no criteria for degree of resistance or prescription for specific wood species.
Therefore, use of naturally durable termite-resistant wood must be approved based on data demonstrating
equivalency to treated wood in resisting termite attack.
8. Sections 318.1.1 and 318.1.2 are deleted because quality marking and field treatment requirements are
addressed by reference to Section R317 for treated wood (Method 3) in new Table R318.1(2). Section R317
includes references to appropriate AWPA standards.
9. Field-applied wood treatments and chemical soil treatment are now separately addressed in two subsections of
Section R318.2 because field-applied chemical wood treatments and field-applied chemical soil treatments are
very distinct methods and the field applied wood treatment is more like pressure-preservative-treated wood than it
is like chemical soil treatments. Furthermore field-applied chemical wood treatments must be approved on the
basis of having equivalency to pressure-preservative-treated wood.

NOTE: Section 2603.8 of the 2018 IBC should be similarly updated to agree with IRC Section R318.4 as modified by this
draft proposal.
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Appendix B:
1958 FHA Minimum Property Standard: Provisions for Protection Against Termites and Decay
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Appendix C:
Excerpts from 1956 NAS study: “Protection Against Decay and Termites
in Residential Construction”
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NOTE: This dissenting viewpoint in the NAS study challenges that treated lumber along provides an effective barrier to
access of termites to untreated lumber and implies that combinations of protective measures are necessary (e.g.,
chemical and physical barriers). It is presumed that this is applied in regions with a significant termite hazard, consistent
with the NAS study delineation of hazard regions and application of protective measures.
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NOTE: In Region III, the NAS study employs requirements of Region I only if there is a known termite hazard (otherwise
hazard is considered to require no special action).
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