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Title : Manufactured Home Construction and Safety S_tandar_ds _
Subject Category : Manufactured home construction and safety standards: Manufacturing Housing Consensu
Committee recommendations

Docket ID : .
CFR Citation : 24 CFR 3280 T -

" ‘Published : December 01, 2004 /
‘Comments Due : January 31, 2005

Phase : PROPOSED RIJLES

- How To Comment : Interested persons are invited to submit comments regarding this rule to the Régulations-
: Division, Office-of General Counsel, Room 10276 Department of Housing -and-Urban
‘Development, 451 Séventh-Street; SW.; Washington; DC.2041 0-0500Interested persons
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aiso available for inspection and downloading at http://www.epa. gov/feddocket.
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Parks Mobile Air, 1ic
111 Green Rd
West Monroe, La. 71291
“Giving A Little More Than Expected”

Ph. 800-298-4023 Fax 318-397-0455  Bobby@Parksmobileair.com

Enclosed

One copy of public response to

[FR Doc. 04-26381]
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Agency : HOUSING AND URBAN DEVELOPMENT DEPARTMENT
Title : Manufactured Home Construction and Safety Standards
Subject Category : Manufactured home construction and safety standards: Manufacturing Housing Gonsensu
Committee recommendations
Docket ID :
CFR Citation : 24 CFR 3280
. Published ; December 01, 2004
Comments Due : January 31,2005 *
Phase : PROPOSED RULES

This Agency does NOT accept eléctronic comments for this Federal Regtster document. You must print out this ¢
subrnit it to the agency by any method identified in the Federal Register document for the rule you are commentin
agency's contact information will also appear on the printed comment form. Your comment will not be considered
agency receives it. For further mformatton follow directions in the spemﬁc Federal Register document or contact 1

agency dlrectly

Author: Mr. Robert Parks
Organization : Parks Mobile Air

Mailing Address : 111 Green Rd
West Monroe, LA 71291
Us

Comment : 3280 103(b) | would strongly disagree with these changes (in part). Specifically © 3280.10:
ventilation. (b)(1) The ventilation capacity shall be permitted to be provided by a mechanit
combination passive and mechanical system. The ventilation system or provisions for ven
not create a positive pressure in Uo value Zone 2 and Zone 3 or a negalive pressure cont
value Zone 1 in excess of 0.03 inches of water.
First) This portion of the Standard deals with the  Whole House Ventilation systemn whi
the positive and negative references are to determine the proper direction of the (
“movement of air (6. 24 CFR 3280) through the ventifation system itself.
Pubiished April 21, 1994 in the Federal Reglster Interpretative Bulletin for Manufactured T
Construction .
DEFPARTMENT OF HOUSING AND URBAN DEVELOPMENT
Office of the Assistant Secretary for Housing-
Federal Housing Commissioner ' .
[Docket Nos. R-94-1497; FR-2622- N—OG
and R-94-1632; FR-3380-N-05}
24 CFR Part 3280
Interpretative Bulletin for Manufactured Home Construchon and Safety Standards
(In part and directly applicable)
6. 24 CFR 3280.103(b){3)-It is also stated that such systems must be "balanced” so as to
"unbalanced pressure.” lsn't it true that a balanced system would not have any positive or
pressures? [s this two ways of saying the same thing, or are both stipulations necessary?.
stipulations are necessary. Please refer to the answers in Questions 4 and 5 for a base re
systern, for example, is considered balanced when the fan capacifies are equal. A passive
balanced when the system can be expected to release any unbalanced pressure. In actue
however, it is recognized that the deliberate movement of air causes unbalanced pressure

http.//comments.regulations. gov/EXTERNAL/Print.cfm?DockétH)=O4—263 81&Comment... 12/27/2004
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the reason for the prescription on positive and negative pressures.

Secondly) A pressure imbalance is defined as the measurable difference between two
ambient air bodies. :

If a pressure imbalance is detectable | this would indicate that air is being forcefully dis
one ambient air mass to another at a rate greater than the designed pathways are cap
sustaining. When this happens, air is then forced to pass through the  path of least resist
building envelope, this often becomes areas within the structure which are not designed fi
such as electrical pathways, cracks in the building envelope, windows and doors.
Example: .

A) A very tightly constructed home may have a - detectable negative pressure caused L
turning on the vent-a-hood. But, if the window is only slightly raised, the detectable nege
pressure disappears. . :

An other scenario,
B) A home with a higher ventilation rate(je leakier structure) and the vent-a-hood on, may-
detectable negative pressure , In fact, a HVAC duct system could be losing a consider:
air before any - measurable pressure imbalance - would be detected. While at the same 1
considerable amount of outdoor air would be penetrating through the structurel s envelop
inthe Hot Humid Climate of Thermal Zone 1, this WILL be detrimental to the structure
Summary Due to the extremely high dew points of the Hot Humid Climate in Thermal Zon .
opportunity for excessive air infiliration that this  allowable / detectable pressure imbsz
create WILL be detrimental to homes sited within Thermal Zone 1. The opposite theory (-
pressure) applies in homes sited in Thermal Zones 2 and 3. This would be on a lesser sc:
larger variety of geographical locations, :

"

Print this Page
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[FR Doc. 04-26381] '
3280.103(b) I would strongly disagree with these changes (in part). Specifically °3280.103

Light and ventilation. (b)(1) The ventilation capacity shall be permitted to be provided by a
mechanical system or a combination passive and mechanical system. The ventilation system or

. provisions for ventilation shall not create a positive pressure in-Uo value Zone 2 and Zone 3ora
negative pressure condition in Uo vatue Zone 1 in excess of 0.03 inches of water. o

* First) This portion of the Standard deals with the ™ Whole House Ventilation” system which
states that the “positive” and “negative” references are 1o determine the proper c_lirectjon._of the
‘“deliberate movement of air” (6. 24 CFR 3280) through the ventilation system itself.

Published April 21, 1994 in the Federal Register Interpretative Bulletin for Manufactured
Home Construction ' DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
' Office of the Assistant Secretary for Housing-
o Federal Housing Commussioner
[Docket Nos. R-94-1497; FR-2622-N-06; '
- and R-94-1632; FR-3380-N-05]
24 CFR Part 3280 '

Interpretative Bulletin for Manufactured Home Construction and Safety Standards
(In part and directly applicable) ' '
4. 24 CFR 3280.103(b)(3)-This section requires whole house ventilation, but limits the positive
or negative pressures, depending on the thermal zone. What is meant by "Mechanical systems
shall be balanced?"Answer: The capacity of the intake fans shall be the same as the exhaust fans.

5. 24 CFR 3280.103(b)(3)-Would the equipment for Zones 1 and 2 have to be different? Does
this mean a house constructed to Zone 2 insulation cannot be shipped to thermal Zone 1 because
of the ventilation system? _

Answer: It doesn't have to be different. A Zone 2 home with a balanced mechanical system
would be acceptable in Zone 1. Manual or fixed Jouvers would be acceptable in both zones. One
way Tegisters (i.c. those which react to pressure) have to be appropriate to the zone. In Zones 2 '
and 3, a one way register should be set to relieve a positive intedor pressure. In Zope 1, a one-.

- way register should be set to relieve a negative Interior pressure.

6. 24 CFR 3280.103(b)(3)-It is also stated that such systems must be "balanced" so as to release
any "unbalanced pressure.” Isn't it trie that a balanced system would not have any positive or
negative pressures? Is this two ways of saying the same thing, or are both stipulations necessary?
Answer: Both stipulations are necessary. Please refer to the answers in Questions-4 and 5 fora
base reference. A system, for example, is considered balanced when the fan capacities are equal.
A passive system is balanced when the system can be expected to release any unbalanced
pressure. In actual situations, however, it is recognized that the deliberate movement of air canses
" unbalanced pressures and this is the reason for the prescription on positive and negative

PIessures,




Secondly) A “pressure imbalance” is defined as the measurable difference between two distant
ambient air bodies. ' ‘

If a pressure imbalance is “detectable”, this would indicate that air is being forcefully.

. displaced from one ambient air mass to another at a rate greater than the “designed pathways” are
capable of sustaining. When this happens, air is then forced to pass through the “path of least
resistance”. In a building envelope, this often becomes areas within the structure which are not
designed for air passage such as electrical pathways, cracks in the building envelope, windows

and doors.

Example: - : - . ‘ .
A) A very tightly constructed home may have a “detectable negative pressure” caused by simply
turning on the vent-a-hood. But, if the window is only slightly raised, the “detectable negative

pressure” disappears.
An other scenario,

B) A home with a higher ventilation rate(ie leakier structure) and the vent-a-hood on, may have
no “detectable negative pressure”. In fact, a HVAC duct system could be losing a considerable
amount of air before any “measurable pressure imbalance” would be detected. While at the same
time, a considerable amount of outdoor air would be penetrating through the structure’s’
envelope. In the “Hot Humid Climate” of Thermal Zone 1, this WILL be detrimental to the

structure. '

Summary
Due to the extremely high dew points of the Hot Humid Climate in Thermal Zone 1, the

opportunity for excessive air infiltration that this “allowable”/*detectable” pressure imbalance
would create WILL be detrimental to homes sited within Thermal Zone 1. The opposite theory
(with positive pressure) applies in homes sited in Thermal Zones 2 and 3. This would be on a-
lesser scale due to the larger variety of geographical locations.



Defining points:

Evcn minor duct leakage can cause a negative pressure to develop inside the home, which
causes humid outdoor air (Hot Humid Climate-Thermal Zone 1) to be pulled through the wall
structure at the “path of least resistance”. When this humid air makes contact with the cooler
indoor surfaces, condensation occurs. If moisture persists for as little as 48 hours, fungal growth

“then has an opportumty to prosper

£ E4 it oy e = LERET 4 &

Figure 2 A home operating with a system as  Figure 1 A fresh air vent is df:51gned into the

- above will certainly operate in a “negative home’s a/c system to add fresh air that can be

pressure condition”. processed before entering the living space of
the home. By adding this fresh air at a greater
‘rate than duct leakage, we are able to
pressurize the home and push “mother nature”
outward. '

A home that is lackmg the proper ventilation system as required by 3280.103(b)(3) as shown in
figure 8 and therefore could not be substantiated as required by 3289.103(b)(7).
(In Part)The ventilation system or provisions shall not create a positive pressure in Uo value
Zones 2 and 3 or a negative pressure condition in Uo value Zone 1.

Interpretive Bulletin: Questmn 24 CFR 3280.103(b)(3)-1t is also stated that such systems
must be "balanced” so as to release any "unbalanced pressure.” Isn't it true that a balanced system
would not have any positive or negative pressures? Is this two Ways of saying the same thing, or

are both stipulations nccessary'?

. Answer: Both stlpulatlons are necessary. Please refer to the answers in Questions 4 and 5 for 2
base reference. A system, for example, is considered balanced when the fan capacities are equal.
A passive system is balanced when the system can be expected to release any unbalanced
pressure. In actual situations, however. it is recognized that the deliberate movement of air causes

.unbalanced pressures and this is the reason for the prescription on positive and negative
pressures. -




C. Edgar Bryant, P.E.
Vice President-Engineering

2701 Cambridge Court, Suite 300
Auburn Hills, MI 48326

_ (248)340-7689

Fax: (248) 340-7777

E-mail ebryani@championhomes.net

January 25, 2005

Regulations Division o 92_/
Office of General Counsel _ :
Room 10276. '

U.S. Department of Housing and Urban Development
451 Seventh Street, S.W.

Washington, D.C. 20410-0500

g

Re: Docket No. FR-4886-P-01
RIN 2502-Al12

Manufactured Home Construction and Safety Standard
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Dear Sir or Madam;

Champion is encouraged that HUD and the MHCC have worked together to bring
-forward some long awaited improvements to the HUD code.

Champion is generally
supportive of the proposed changes with only a few exceptions. Following are our

comments in response to the proposed changes and the quest1ons ralsed by HUD in the
referenced December 1, 2004 publication.

1. Formaldehyde Notice. HUD should reconsider its rejection of the MHCC proposal,
regarding the deletion of the Formaldehyde Health Notice, in light of current research

that 1s available to support the MHCC recommendation. A study entitled Formaldehyde
Concentrations in Manufactured Homes:

The Current Situation prepared by the
Manufactured Housing Research Alliance and containing data to support the MHCC

recommendation was given to HUD at the August, 2004 MHCC meeting. The study
concludes that the notice is not needed.

2. Truss Testing. The proposed Subpart E truss testing change should be returnéd to the
"MHCC for further evaluation, including further analysis of the cost benefit information
that has recently become available.- Although the revised statement of Purpose set forth
m the 2000 Act rcquues that “the pubhc interest in, and need. for, affordable
manufactured housing is duly considered in all determinations relating to the Federal

standards and their enforcemen ” no such affordability analysis was developed by the
MHCC for Subpart E.

HUD's indicated cost of $77.28 for the cost impact of the entire proposed rule could not

possibly have considered the cost of the proposed truss testmg changes .Current



information from truss suppliers suggests that the actual cost impéct could be several
hundred dollars per home. The following changes could offset some of the added cost
impact without sacrificing public safety.

Proof Load. Continue to allow the 1.75 proof load test. The added costs of
eliminating this acceptable test do not appear to be offset by safety considerations.

Uplift Test. Continue to allow testing by loading the bottom cord when the truss
is in the inverted position. There appears to be little advantage to the proposed
change and the cost and time to implement the change would be excessive.

Deflection Measurement Points. Remove the new proposal to measure
deflections “...at each panel point, and at mid-span between each panel point” and
retain the current requirement to measure deflection at 1/4 points and mid-span.
For short span trusses, mid-span and quarter points allow for an accurate
representation of the deflection and would avoid unnecessary added cost.

Dead Load Application. Revise the proposed requirement so that dead load
would be added to both the top and bottom chord of the truss only when the
bottom chord dead load exceeds 5 psf. Otherwise allow the entire dead load to be
applied to the top chord as is currently allowed. For small bottom chord dead
loads this added step is not necessary and adds unnecessary testing costs.

Recovery Deflection. Revise the proposal to allow four (4) hours for recovery
deflection to reach L/480 or better. Five minutes is adequate time to allow
recovery to occur and could eliminate otherwise acceptable designs.

Load Spacing. Change 6 inches on center to an “average of not greater than 12
inches on center”. 12 inches on center is more than adequate and will
accommodate more of the current test fixtures.

3. Vapor Barrier — The proposed change to allow the vapor barrier on the exterior side
(warm side) of the wall in hot, humid climates is very good at first reading. However, it
is not practical to require a combined permeance of not less than 5.0 perms for all interior
surfaces. In order to make the exception usable, HUD should exclude back splashes in
the kitchen, cabinetry in the kitchen and bath, tubs and showers, and paneling below chair
rails. Other building codes bave no interior wall restrictions at all associated with vapor
barriers.

4. One Piece Metal Roof —Footnote 9 on 3280.305(c)(1)(ii}(B) should be revised to
eliminate the requirement that HUD approve the test methods. All test methods are
already required to comply with 3280.303(c) and (g) and 3280.401, therefore, the
addition of this language to the note serves no purpose. The independent third-party
approval process is more than adequate for approving test procedures.

. 5. Testing Method Approvals. DAPIAs should be allowed to approve alternate test

20f3



methods rather than limiting approvals to HUD. DAPIAs are already charged with the
responsibility for approving all calculations and tests for the home manufacturer.

6. Testing Critical Connections. Additional requirements for testing “critical
connections in high wind regions” are not required and should not be imposed.
Calculations are ordinarily more conservative than testing. Many connections in all ‘wind
regions may be critical and all designs are reviewed and approved by DAPIAs.

7. Metric. HUD should not require metric equivalents. A dual system of measurement
upits would be confusing, cumbersome, error prone and would take up more space in the
standards book. Where a specific situation would be served by use of metric unit then it
should be treated as an exception (e.g. Pascals for very low pressures)

Thank you for your consideration of these comments.

Sincerely,

C,

C. Edgar Bryant, _
Vice-President Engineering
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Manufactured Housing Association for Regulatory Reform
1331 Pennsylvania Avenue, NW « Suite 508 » Washington, DC 20004 - 202-783-4087 » Fax 202-783-4075

January 21, 2005

Office of General Counsel

Room 10276

U.S. Department of Housing and Urban Development
45] Seventh Street, S.W. ‘
Washington, D.C. 20410-0500

Regulations Division | 7 3
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Re: Docket No. FR-4886-P-01
RIN 2502-A112

Manufactured Home Construction and Safety Standards

Dear Sir or Madam:

The following comments are submitted on behalf of the Manufactured Housing Association for
Regulatory Reform (“MHARR”). MHARR is a national trade association of producers of mapufactured
housing. Organized in 1985, MHARR (formerly the “Association for Regulatory Reform™) represents
manufacturers from across the United States, ranging from small family-owned producers to large
publicly-held enterprises. Unlike other groups and trade 'organizations connected with the manufactured
housing industry, MHARR represents only manufacturers subject to regulation by the Department of
Housing and Urban Development (“HUD™) pursuant to the National Manufactured Housing Construction

and Safety Standards Act of 1974 (42 U.S.C. 5401, et seq.) (“Act”) as amended. Such manufacturers are

the parties most’ directly affected by the cost and enterprise burdens associated with the standards
modified by the present docket.

At the outset, MHARR wishes to express its appreciation to HUD for moving expeditiously to
publish the initial group of modifications to the Federal Manufactured Home Construction and Safety
Standards (“MHCSS” or “standards™) presented to it by the Manufactured Housing Consensus
Committee (“MHCC” or “Consensus Committee” )- The MHCC, established by the Manufactured
- Housing Improvement Act of 2000 (“2000 Act”), is a vital new institution for both manufacturers and

consumers of manufactured housing. It is the centerpiece of a national policy adopted by Congress in the
2000 Act to ensure the continued balance between consumer protection and the affordability of
- manufactured housing, while transforming the process for the development of MHCSS standards and
related regulations from an insular government-based process into a transparent consensus-based process

-1-



like that long used for the development of all other residential building standards in the United States.
HUD’s cooperation with the MHCC, in publishing the standards modifications proposed in the present
docket for comment in a timely manner, deserves due recognition.

: As a participant in the MHCC consensus process, MHARR is familiar with all of the proposed

standards revisions, including those rejected by HUD. With two exceptions, MHARR supports the
proposed revisions as published. The exceptions, however, are significant and deserve further public
debate and review. Specifically, as is explained in greater detail below, MHARR objects to: (I) the
proposed Subpart E testing requirements for roof trusses; and (i) HUD’s rejection of the MHCC’s
proposed deletion of 24 C.F.R. 3280.309, which currently requires the “prominent” display of a
Formaldehyde Health Notice in each manufactured home. In view of these objections, MHARR asks
that the proposed modifications be published as final rules with the exception of Subpart E and that
the Subpart E proposal be returned to the MHCC for further comsideration and development.
MHARR also asks that HUD reconsider its rejection of the MHCC proposal regarding the deletion
of the Formaldehyde Health Notice in light of research that has been developed (as described
below) and is available to HUD. Such research fully supports the consensus recommendation for
the deletion of this standard. '

A. Comments Regarding Subpart E Roof Truss Testing Requirements

Subpart E of the proposed rule would, in part, amend 24 C.F.R. 3280.402 of the current MHCSS
standards. As described by HUD in its Federal Register publication, this change would

“provide more stringent initial qualification of truss designs.
* * *

In addition, the proposed rule would also expand and clarify
the requirements for follow-up testing to better assure that
subsequent production of trusses will meet the requirements
of the Construction and Safety Standards. The revised truss
testing procedures would also eliminate the present -
alternative for testing trusses under the non-destructive
method, add provisions for limiting dead load deflection

to 1/480, revise uplift test requirements, and make other
changes to the current test methods permitted by the
Construction and Safety Standards.”

_ As HUD acknowledges in its Federal Register publication, these amendments are derived from a
1994 study conducted by the National Association of Home Builders Research Center. The proposed
revisions were also, as described by HUD, “subjected to the NFPA [National Fire Protection Association]
consensus process prior to the MHCC reviewing and recommending them to HUD.” This portion of the
proposed rule, however, should be severed from the remaining proposals, rejected by HUD and
remanded to the MHCC for further consideration, development and economic impact analysis. -

The revised statement of Purpose set forth in the 2000 Act unambiguously requires that “the
public interest in, and need for; affordable manufactured housing is duly considered in all determinations
~ relating to the Federal standards and their enforcement..” The 2000 Act implements this mandate, in part,

D



by requinng that MHCC proposed standards and amendments be submitted to HUD together with an
economic analysis (see, section 604(a)(4)(A)(i1)). Notwithstanding this requirement, no such analysis was
.developed by the MHCC for Subpart E. Rather, the recommended revision was extracted from the
proceedings of the NFPA consensus committee and presented to and approved by the MHCC without
economic or cost-impact analysis by the MHCC.

- This history is significant for two reasons. First, as HUD acknowledges in its publication, the
- Subpart E proposals derive from research conducted by an arm of the National Association of Home
Builders (“NAHB™). NAHB is a trade organization comprised primarily of site-built housing producers
and affiliated interests. This membership is in direct competition with producers of manufactured housing
for a share of the domestic housing market. Furthermore, manufactured homes are constructed in
accordance with Federal standards which, by law, must balance consumer protection and affordability.
By contrast, no such balancing is génerally required for site-built homes, which are constructed in
accordance with state and local building codes. Because of these differences, the NAHB Research
Center 1s not oriented toward the evaluation of manufactured housing technology and has no mandate
whatsoever to consider cost-impact in formulating studies or proposing standards. - :

Second, the consideration of this proposal by the NFPA consensus committee did not result in the
production of a cost-impact analysis. Such an analysis is not required by NFPA procedures, nor do NFPA
procedures require any specific consideration of the impact of any proposal upon the affordability of
manufactured homes to consumers. Consequently, the Subpart E amendment proposed by the MHCC and
published by HUD was not developed-based upon any consideration of the affordability of manufactured
housing, was not approved by the NFPA committee based upon any consideration of the affordability of
manufactured housing, and was not approved by the MHCC based upon amy consideration of the
affordability of manufactured housing. HUD has the opportunity to correct this problem by rejecting the
-proposed Subpart E standard and remanding it to the MHCC as proposed herein.

While HUD has conducted an ommnibus cost impact analysis of the enfire rule published on
December 1, 2004 pursuant to the Regulatory Flexibility Act, indicating that the total cost per home of all
the amendments contained in the published rule, including Subpart E, is $77.28, a rapid response
analysis of Subpart E (See copy attached) conducted on behalf of MHARR, however, shows that the per
home cost impact of Subpart E alone, is much higher. : '

: There are several reasons that the proposed Subpart E amendment will substantially increase the
cost of manufactured homes. First, deleting the proof load test and requiring the destruction test for all
tested trusses will increase truss member sizes, thereby increasing the cost of trusses by up to 25%. This
result is confirmed by truss manufacturers themselves. In some cases, this will add from $200 to $400 to
the actual cost per home from the truss manufacturer to the home producer. Of course, this figure will be
higher when included as part of the retail cost of the home. Second, the proposed amendment will
increase the number of test deflection readings from 3 to as many as 10. This change, according to
MHARR’s initial study, will increase the cost to perform the required fruss testing for each truss design.
Third, testing uplift in accordance with the amendment will have a significant cost impact on the truss
approval process. The set-up procedure for the proposed test will take 3 to 4 times longer than the current
procedure, which will increase the cost for testing a new design from $200 - $300 to $800 - $1,200 per
truss design. As noted above, none of these additional costs were considered by the MHCC and were not,
apparently, evaluated within HUD’s omnibus cost-impact study. '
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- Nor are these additional costs offset by safety considerations. There have been no documented
cases of roof truss failures and only a minimal nurnber of consumer complaints related specifically to roof
truss design since the inception of Federal regulation in 1976. Thus, current testing procedures have not
been shown to be in any way inadequate. Furthermore, the new requirements would limit existing home
designs and preclude new innovative designs by increasing top and bottom cord sizes. With this change,
‘designs such as low-sloped cathedral ceilings, which are today commonplace, would be virtually.

_eliminated. Other limitations, costs and impediments mmposed by the. amendment are set forth in
MHARR’s report summary, attached hereto and incorporated in these comments by reference.

In view of the significant costs associated with the Subpart B amendment, its debilitating impact
on roof truss and home design innovation and the absence of any failures attributable to. existing test
procedures, this proposal should be rejected by HUD and should be returned to the MHCC for
further evaluation, including further analysis of its cost impact and necessity. '

a B. Comments Régarding the Deletion of the Formaldehvde Health N oticel

As part of its initial package of standards revisions, the MHCC proposed the deletion of 24 C.F.R.
3280.309, entitled “Health Notice on Formaldehyde Emissions.” This section currently requires the
“prominent” display of a Formaldehyde Health Notice in every manufactured home, including sales
models. The Notice states, in part:

“Some of the building materials used in this home emit formaldehyde.
Eye, nose and throat irritation, headache, nausea and a variety of
asthma-like symptoms, including shortness of breath have been
reported as a result of formaldehyde exposure. Elderly persons and
young children, as well as anyone with a history of asthma, allergies,
or lung problems, may be at greater risk. Research is continuing on
the possible long-term effects of exposure to formaldehyde.”

In recommending the deletion of the Formaldehyde Health Notice, the MHCC correctly observed:

“The materials used in manufactured homes are the same as those
used in site-built homes and modular homes, neither of which
requires such a health notice. There is no evidence that this
health notice is instrumental in protecting the public or in
preventing litigation. Since 1985, when the formaldehyde product
standards for plywood and particle board became effective, there has
been significant progress in lowering formaldehyde levels in
manufactured homes. The Health Notice serves only as a sales
deterrent, while contributing to existing misunderstanding by
the public regarding health related issues associated with
formaldehyde emissions.” :

(Emphasis added).



HUD, in its Federal Register publication of December 1, 2004, rejects this recommended
consensus standard revision, stating:

“The MHCC did not provide or reference any data or studies
in support of the recommendation to remove the Health Notice
requirement and HUD, therefore, has no basis for taking such
action. The Construction and Safety Standard that requires this
. Notice is supported by a substantial factual and scientific
. tecord. A determination to no longer require the notice would
similarly require substantial factual and scientific support.”

Even assuming arguendo the validity of HUD’s legal position on this recommendation — that the -
Administrative Procedure Act, as construed by case law requires a “substantial factual and scientific
record” to contradict the findings that led to the adoption of section 3280.309 -- such a record does, in
fact, exist and is available to HUD for purposes of the present proceeding.

In July 2004, the Manufactured Housing Research Alliance (“MHRA?”), a research and testing
group recognized by HUD’s own Division of Policy Development and Research (“PD&R™), produced a
report entitled “Formaldehyde Concentrations in Manufactured Homes: The Current Situation.” This
report, provided to MHARR as a member of the MHCC, analyzes both the formaldehyde content of
materials used in modern manufactured homes and the emissions levels measured in such modern homes.
The report also considers the impact of both the production of larger homes and revised ventilation
standards adopted by HUD in 1994. ‘The report concludes, in relevant part:

“There appears to be no justification for maintaining the Health
. Notice and this provision should be repealed. The Health

Notice ... is misleading and its implication that the air in
manufactured homes contains dangerously high levels of
formaldehyde is outdated and contradicted by the literature,
contemporary data and experience. The levels of formaldehyde
present in modern manufactured homes are lower than that
-recommended by authoritative sources. Posting of a health
notice suggests that under certain conditions, that are not
uncommon in new homes, people will suffer-ill effects. For
current construction, this has not been demonstrated and
no evidence has been found to substantiate such a claim.”

(Emphasis added).

. This report is available to HUD. It provides substantiation in at least three pivotal areas for the
deletion of the health notice. First, the study shows that the principal formaldehyde emitting materials
used in manufactured. homes at the time of the adoption of 3280.309 are today absent from 95% of
manufactured homes. Second, the materials that are used in today’s manufactured home construction

.contain 75-90% less formaldehyde than comparable materials did when this section was adopted. Third,
improvements in manufactured home ventilation and the increased size of manufactured homes now help
to prevent the accumulation of significant concentrations of formaldehyde. The report thus demonstrates

-~ that the factual and scientific record used to support the adoption of the origjral regulation is no longer .
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valid or aposite. The only remaining issue with respect to the notice, therefore, is not a factual or
scientific question, but rather a policy issue — specifically, should a health notice continue to be required
because a small sector of the population is highly sensitive to formaldehyde emissions, resulting in irritant
effects but not health impairment. Given the fact that this remaining issue is one of policy, there is no
_ reason that it cannot be addressed within the current rulemaking proceeding.

In analyzing this policy issue, HUD must act in accordance with both the intent and stated
purpeses of the 2000 Act. HUD, in its Federal Register statement rejecting the MHCC’s
‘recommendation, does not dispute the MHCC’s finding that a similar health notice is not required for
other types of residential housing, such as modular and site-built homes. Nor does HUD dispute, as the
MHCC observed, that the materials used in the construction of manufactured homes are the same today as
‘those used in other types of residential construction. As a result, the formaldehyde notice required by
section 3280.309 effectively discriminates against manufactured housing and, as pointed out by the
MHCC, misleads consumers while serving as a deterrent to the sale and utilization of manufactured

homes. '

When Congress adopted the 2000 Act, it left intact, as stated purposes of the Act, the protection of
“residents of manufactured homes with respect to personal injuries and the amount of insurance costs and
property damages in manufactured housing,” as well as the protection of “the quality, durability [and]
safety ... of manufactured homes.” At the same time, however, Congress pointedly added a number of
other, equally important, express purposes. The express enumeration of these additional purposes
represents a considered statement of national housing policy that is binding upon HUD. Of relevance in
the present context is section 602(b)(2) which states that a purpose of the Act is to “facilitate the
availability of affordable manufactured homes and to increase home ownership for all Americans.” The
continued mandatory display Formaldehyde Health Notice, in light of the information presented in the
MHRA report, violates this purpose. It impairs the
-availability and utilization of manufactured homes both absolutely and in relation to other types of
residential construction on the basis of information that is no longer valid and based on a possibility of
irritant effects that affect only limited segments of the consuming public. The MHCC recognized this
issue and called for the deletion of the mandatory notice. HUD should reconsider and approve this
consensus recommendation, : : '

. Thank you for your consideration of these comments. )

Sincerely;

‘ ' .Danny D. Ghorbani,
President :

. cc: Office of Management and Budget (OMB)
Industry Manufacturers :



RESULTS OF MHARR RAPID RESPONSE STUDY AND ANALYSIS ON THE
 TECHNICAL AND COST IMPACT OF HUD’S PROPOSED
' RULE ON 3280, SUBPART E - TESTING

The following are technical and cost concemns with HUD's proposed amendments to the )
Manufactured Home Construcnon and Safety ; Standards Section 3280. 402 Test Procedure for Roof
Trusses ‘ :

The background section of the proposed amendments states that the intent is "to encourage
‘innovative and cost-effective construction techniques for Manufactured Homes"; however, as
proposed, the new requirernents will limit innovative design, eliminate emstmg desigas, and
51gmﬁcantly increase the cost of Manufactured Housing roof trusses

1. HUD has deleted the reference to ANSI/TPI 1-1990, National Design Standard for Metal
Plate Connected Wood Truss Construction, with no replacement reference standard.

All other model-building codes reference the ANSI/TPI as standard to use when designing
metal plate connected roof trusses. Accordingly, the ANSI/TPI 1-2002 reference standard
should be incorporated into the amendments to insure all designs are calculated fo the same
criteria.

2. HUD has deleted the 1.75 proof load test for roof trusses, which wiil 51gmﬁcant1y impact the
' industry.

a.  This deletion is not Justified since there are no documented roof truss failures and a
minimum number of consumer complaints related specifically to truss designs since
the inception of the HUD standard in 1976.

b.  Deleting the proofload test and requiring the destruct test for all tested trusses will
increase truss member sizes, thereby increasing the cost of trusses by up to 25%. In
some cases this will add $200 to.$400 actual cost per home from the truss
manufacturer to the home manufacturer. This additional cost is unwarranted
considering no truss failures have been documented due to current truss testmg
procedures.

c. .Deleting the 1.75 proof tests will limit existing designs and prevent new innovative
designs by increasing the top and bottom chord sizes. Designs such as low-sloped
cathedrals which are eommon demgn in the 1ndustry, will be virtually eliminated.

7-



d. Deleting the 1.75 proof test for uplift (wind loads) will result in criteria that is more
stringent and inconsistent with the other model building codes which require only a
minimum test period of 10 seconds for test loads equal to 1.5 times the design wind
load. Furthermore, there have been no documented truss failures due to existing design
criteria since the uplift testing procedures whet into effect in 1994.

3. HUD is proposing that deflection readings be taken at the mid-span, at each panel point, and
at the mid-span between each panel point. The existing standard requires deflection readings
to be taken at mid-span and at 1/4 points.

Taking readings in accordance with the existing standard provides the designer/engineer
with sufficient data to determine if a truss meets the design criteria.

The proposed amendments, which call for taking readings at panel points and at mid-span
between panel points will increase the number of deflection readings from 3 to as many as
10. This change will significantly increase the time to perform truss testing and will increase
the cost to perform the required truss testing for each truss design.

4. HUD's amendments propose a recovery deflection limit of 1/480 for simpty supported clear -
spans which is to be measured five minutes after the total live load has been removed.

This recovery requirement is inconsistent with the model building codes, which require
recovery of not less than 75 percent of the maximum deflection within 24 hours after
removal of the load.

5. HUD's proposed rules change the method for uplift testing and require pulling up on the top
' chord as opposed to turning the truss upside down and applying the load to the bottom
chord

In 1994 HUD and NAHB ran proficiency tests comparing test that pulled on the top chord to
test in the inverted position. It was determined from these tests that pulling on the top chord was
difficult, impractical, dangerous, and yield inconsistent results. It was determined that testing the
truss in the inverted position prowdes adequate results.

Testing in accordance with existing uplift requirements (section 3280. 402(2)) is simple and
provides consistent results. Furthermore, there have been no documented truss failures due to the
ex1stmg design criteria since the uplift testing procedures went into effect in 1994,

8-



- Testing uplift in accordance with the new HUD proposal will have a significant cost impact
on the truss approval process. The set-up procedure for the proposed test will take 3 to 4 times
longer, which will increase the cost for testing a new design from $200 - $300 to $800 - $1,200 per

truss design.

The HUD proposal for testing uplift requires 1" wide straps attached around the top chord at
6' o.c. In some cases, truss designs with closely spaced verticals and webs will be physically
impossible to test to the 6" requirement. This requirement would limit truss design and innovation.

... Pulling up on straps at 12" o.c. provides the same uphﬂ load and sumlar results as pulling on
the uplift straps 6" o.c.

Additionally, the proposed method requires cylinders spaced at 12" o.c., to apply 6" o.c.
uplift strapping. This will require some truss manufactures to redesign their current truss testing -
equipment which commonly has cylinders'a 24" o.c. This retrofit will be costly and time
consuming. :

Additionally, the proposed method requires cylinders space at 12" o.c., to apply 6" o.c. uplift
strapping. This will require some truss manufactures to redesign their current truss testing
equipment which commonly has cylinders at 24" o.c. This retrofit will be costly and time

consuming.



HOLLY PARK

Holly Park Division, Indinna Building Systems, LLC

January 18, 2005 #

Regulations Division
' Office of General Counsel

Room 10276

Department of Housing and Urba.n Development
451 Seventh Street, S.W.

Washington, D.C. 20410-0500

134500 S310Y ANH

RE: Manufactured Home Construction and Safety Standards

Sectron 3280 402 Test Procedure for Roof Trusses - o
Indiana- Bulldlng Systerns LLC produces manufactured homei® We would likets®
express our Ob_] ectrons to elements of the proposed changes 1n roof truss testing criteria.

1.

S "."

HUD has a long h1story of i 1ncorporat1ng useful elements of the hational fnodel -

o0, Wy 05 1 0T

codes’: Rather than déléte the referénce to ANSTTPTE 11990 as proposed withno

replacement we recomrnend the reference be updated to AN SI/TPI 1-2002.

. We recommend that HUD match the model burldmg codes by requumo TECOVETY

of not less than -75% of maximum deflection within 24 hours after removal of the
total ]1ve load rather than a limit of 1./480 after five minutes.

HUD is proposrnc a dramatic change in the protocol for testing uplift. Among
other changes, the proposal requires pulling up on the top chord (a method
previously discarded as unsuitable) and strapping at 6 points rather-than 127,
Test costs will increase s1gn1ﬁcantly Again, we understand that there have been
no documented fallures smce the ex1st1ng protocol was. adOpted n 1994

We believe that the proposed deletion of the 175 proof load test for roof trusses
will add significantly to truss costs without any significant benefits. It is our
understandmg that there have- been no‘documented truss failutes resultrng from
current truss testlng procedures “We believe that deletmg the1. 75 procf load test

will-inérease truss member sizes -$ignificantly; incredsing truss ‘costs by perhaps as
much as 25% 'Ihe ploposal wrll a.lso reduce deswn nmovatmn

The proposal to make deﬂectlon readrngs at panel poirits and 4t mid-span between
panel points (in contrast to mid-span and quarter-points) will significantly

HOLLY PARK DIVISION, INDIANA BUILDING SYSTEMS, LLC. | .
51700 LOVEJOY DRIVE - MIDDLEBURY, IN 46540 - TEL 574-825-3700 - FaX 574-825-3050

0,43y



increase the number of deflection readings, perhaps tripling them. This will
increase testing time and cost, even though the current protocol provides
sufficient data to determine whether a truss meets design criteria.

Sincerely,




DEPARTM_ENT OF COMMUNITY
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Regulations Division

Office of General Counsel
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451 Seventh Street, SW | '
Washington, DC 20410-0500

Ref: 24 CFR Part 3280, Proposed Ruje |

Dear Sirs,

We oppose the following prdposed rule change:

A. Whole-House Ventilation

Office of Commup

January 19, 2005

ity Development

Center for Commu_m‘ty Building

Commonweajth Keystone Building, 4% Floor, 4
Phone: 717.720-7413 v, mami 2l

00 North Street, Harrichnrn DA vmamn -
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Page 2

This proposed rule change would now require consumer education. Under the Manufactured
Home Procedural and Enforcement Regulations, consumer education is required today. The
problem is lack of enforcement of the current rules. HUD has failed to require home
manufacturer’s to include information rélating to the whole house ventilation system along with
instructions on how to properly operate the system within the consumer manuals.

We communicate withmany homeowners, most have no idea the current system exists and they
complain about the air quality in the home. Once they are given instructions on how to operate the
current system, they are receptive and use the system regularly and no longer complain about air

quality.

Other problems may arise from using an exhaust system without the introduction.of fresh air
- which creates a negative pressure environment. Many fireplaces, wood stoves and gas- burmng
apphances are not designed to operate in a negative pressure environment.

The Whole House Ventilation System as required by the current standa.rds serves 1mp0rtant
functions:
s Expel stale air containing water vapor, carbon dioxide, airborne chemicals and other
pollutants.
s The current system draws in outside air, which depending on the sunoundlng area,
contains fewer pollutants and less water vapor.
» Distributes fresh air throughout the home.

Alteratlons or a major change in the current requirements of the whole house ventilation system
without the introduction of fresh air will diminish the value of the system which will result in an
increase of complaints and service calls and affect the performance nature of our housing product.

Sincerely,

Michael Moglia, Code Housing Administrator
Housing Standar: ivision

PA Dept. of Copfghunity & Economic Development

XC: Mark A. Conte, Chief
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January 26, 2005 |
Regulations Division_ - é -
Office-of General Counsel, Room 10276 = =
~ Department of Housing and Urban Development o ;;
451 Seventh St, SW ' - & =
Washington, D.C. 20410-0500 — =
Re; Docket No. FR-4886-P-01 : = =4 >
Manufactured Home Construction and Safety Standards & —_
24 CFR Part 3280 . = =
' - =

Sir or Madam:

The State of Nebraska, through the Nebraska Public Service Commission, Housing and Recreational
Vehicle Department, is presently accepted by The United States Department of Housing and Urban

Development's (HUD) Manufactured Housing Program as:

* Aninspection Primary Inspection Agency (IPIA),

* Asa Design Approval Primary Inspection Agency (DAPIA), and

* As a State Administrative Agency (SAA).
The State of Nebraska has actively participated in alf three (3) of the aforementioned aspects of HUD's
the mid 1970’s. We therefore reviewed

manufactured home program since the program’s inception in
and evaluated the above referenced Docket, and respectfully offer the following observations and

comments.
Item A—Whole-House Ventilation [3280.103(b)].
‘We disagree with the proposal. Consumers wiil not operale bathroom fans as often as hecessary in an

attemnpt to reduce their electrical usage, unknowingly causing other problems within their home. _
Consurner complaints regarding moisture reduced when whole-house ventilation became a requirement,

therefore the present requirement should not be revised so extensively,

Item B-—Firestopping [3280.206]. _ ' _
We agree with the proposal. The proposal brings the Standard into closer consistency with other building

_codes,

quirementslAlternati\{e Testing [3280.303(g)].

item C—Body and Frame Re
Alternative testing procedures should be reviewed by HUD prior to

We disagree with the proposal.
implementation, -

Iten'i C—Body and Frame ReqUirementslSkylight Load Requirements [3280.305(c)(3)].
We agree with the proposal. Establishes a necessary performance standard. -
tem C—Body and Frame Requirements/Exterior Wood Floor and Subfioor Materials

- [3280.305(g)(3)]. _ : ) )
We disagree with the Proposal. The proposal will not provide the protection desired. “Exterior” rated
provides protection only during the construction process. Therefore the sought-after extended life of the

material is not gained,




Department of Housing and Urban Development
January 26, 2005
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Item C— —Body and Frame Requirements/Marriage Wall Column Support Locations Identified on the

Home [3280.306(b)].
We agree with the proposal. The recommendation will i tmprove home instaltation compliance and
subsequently improve the longevity of manufactured homes at a minimal cost to the homeowner,

ltem C—Body and Frame Requirements/Formaldehyde Health Notice [3280.309].

We disagree with the proposal. Since the inception of maximum formaldehyde levels of construction,
consumer formaldehyde complaints have been essentially eliminated. Leaving these maximum levels for
individual products as presently required in the Standard is |mportant however the consumer notice itself

should no longer be required.

' ltem F—Plumbing Systemisestncted Flow Faucets and Showerheads and Low Water

Consumption Water Closets [3280.607(a)].
We agree with the proposal. Technology has improved low water consumptlon fi xtures and faucets, so it

is @ sound proposal that is also consumer frlendly

Item G—Heating, Cooling and Fuel Burning Systems/Water Heater Drip Collection and Drain Pan

[3280.709].
We agree with the proposal. The proposal makes the Standard consistent wnth other building codes.

Item G—Heating, Cooling and Fuel Burning Systems!Air Distribution System Joint Joining
{3280.715(c)].

We agree with the proposal. The proposal would greatly assmt in reducing consumer complaints in this
area of the home.

ltem H—Electrical Systems [3280.806{d)(9) and 3280.806(808(0)].
We agree with both proposals. Both enhance consumer protection with minimal cost.

Item |—Revisions to Standards Incorporated by Reference (Reference Standards).

We disagree with the proposal for a single reason. The recommendation adopts an outdated National
Electrical Code, the 1996 edition. The manufactured home product should meet the requirements of a
more current code, and provide protection to home occupants as technology has made available since
1996. Therefore, we suggest adoption of the 2002 edition of the National Electrical Code. If there are
portions of the 2002 edition found to be unnecessary for manufactured homes, those can be amended
just as the Standard has done since its inception with other National Electrical Code sections.

Should you have any guestions with the above stated, do not hesitate to contact Mark Luttich,
Department Director, Housmg and Recreatlonat Vehicle Department, at 402-471-0518.

Thank you for allowmg us the opportuntty to comment on these proposals.

Mack Lufith - - L '
H(?UKs'rﬂg_a ecreational Vehicle Dept. Director
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Re:  Docket No. FR-4886-P-01

Manufactured Home Construction and Safety Standards
24 CFR Part 3280

Sir or Madam:

. The Factory Built Structures- Committee of the National Conference of States on Building Codes and Standards, Inc.

(NCSBCS) has reviewed the above referenced docket. In that regard, the following comments and opinions are of
those proposals the committee arrived upon a consensus.

item B—Flrestoppmg [3280.206].

The committee supports the proposal. We fmd the proposal brings the Standard into closer consistency with other
building codes :

TR

 Itém C—Skylrght Load R '“urre ents [3280 305(1:)(3)] s R A G LT P
The comm:ttee ‘$lippdrts’the proposal -We believe the esta‘bhshment of a standard is prndent .

Item C—Load ‘Path fof Foundation and Anchorage Systems [3280 305(&)]
The committee supports the proposal.. The proposal provides consmtency within the industry.

Item C—Stee] Strapping for Wind Zones II and 11 [3280.305(e)(2)].

. The committee does not support the proposal. Past instances of staples inadvertently driven through metal strapping
. of lesser thickness may reoccur should this proposal become effective.

Item C—J¥larriage Wall Column Support Locations Identified on the Home [3280.306(b)]. :

The committee supports the proposal. We believe the proposal would benefit the consumer, manufacturer, installer
and inspector; assisting the home installation, aiding the homes’ longevity at a very minimal cost to the consumer.
Marriaore wall column support location errors are cne of the major problems found during installation nspection.

Item D-—Truss Structural Testing [3280. 3280 401 and 3280. 402]
The committee supports the proposal.

Item E—Vapor Barrier Location for Hemes in High Humrdlty Areas of the United States [3280 504(b)]
The committee supports the proposal.

Item F——Restncted Flow Faucets and Showerheads and Low Water Consumptmn Water Closets
[3280.607(2)).

The committee supports the proposal Technology has Jmproved low water consumptlon fixtures and faucets, so it
isa sound proposal that is also consummer - friendly. "

@93
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Item G—Water Heater Drip Collection and Drain Pan [3280.709].
The committee supports the proposal. The proposal will eliminate such problems canse by leaking water heaters at a
minimal cost. Brings the Standard into eonsistency with other building codes.

Item G—Air Distribution System Joint Joining [3280.715(c)). ‘
The committee supports the proposal. Current standards are not effective (many consumer complaints due to

leaking ducts).

Ttem H—Bathroom Electrical Receptacle Location(s) [3280.806@)(9)]. '
The committee supports the proposal. It enhances consumer protection with minimal cost.

Ytem H—Electrical Qutlet Box Gap Clearances [3280.808(0)).
The committee supports the proposal. Reduces the risk of electrical fire and improves consumer safety at a minimal

cost.

Do not hesitate to call me at 402-471-0518 if you have any questions.

Respectfully,

Mark Luttich, Chair
Factory Built Structures Committee
National Conference of States on Building Codes and Standards, Inc.
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Subject: 24 CFR Part 3280, Manufactured Home Construction Standards; Proposed Rules

Gentlemen:

We are providing the following comments to the proposed changes to the Manufactured Home
- Construction and Safety Standards as presented by the Federal Register on December 1, 2004:

1) Paragraph 3280.504(b)(4) Condensation Control and Installation of Vapor Barriers

" The proposal permits homes sited in “humid climates” or “fringe climates™ be constructed with not
greater than 1.0 perm vapor retarder installed on the exterior side of the wall insulation providing
the interior finish and interior wall panel matenals have a combined permanence of not less than 5.0

perms.

We agree with the intent of the proposal and believe it could help prevent excess moisture within
homes in humid climates. However, the proposal as presently written is not of value as it provides
no exceptions to the 5 perm requirement making compliance highly impractical. Many materials
having a perm rating of less than 5 perms .are often placed on or attached to exterior walls at limited
and specific locations and would not be allowed under the proposal. Some examples of these are
.. katchen back-splash matenals, bathtub and shower compartments, built-in furniture, chair rails,
ceramic tile and miscellaneous tim. The exceptions perniitted by Paragraph 8.4.2.16 of NFPA 501-
2003 should be included in the FMHCSS. These exceptions will allow for practical application of
the proposal and provide a real option in reducing moisture migration to the interior of the home in

warm humid climates.
HUD could provide a valuable assistance to the industry by publishing a list of combination interior

finishes and interior wall panels which are deemed to comply with the 5.0 perm requirements
(similar to the flame spread list in 3280.203). This list could save manufacturers thousands of

dollars in certification testing .

Bringing America Home. Bringing America Fun.
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2) Paragraph 3280.402 Test Procedure for Roof Trusses

~ We believe that the proposed truss testing requirements need to be reconsidered as they are overly
restrictive and, if incorporated, very costly. Skyline is in agreement with the overload test

-requirement of 2.5 times design live for gravity loads. For several years Skyline has implemented
this requirement for our trusses. We are not in agreement that a 2.5 times overload test for uplift
loading should be a requirement of the standard. Based upon the results of three (3) recent

hurricanes, commonly used duration of load factors applicable to'wooden structures, and our
understanding of structural test requirements of other model building codes, we believe that the 1.75
overload for wind uphft loadings as currently reqmred in the Sta.nda.rd 1s very adequate.

- The requirement in Paragraph 3280.402(c) that deflect1on of the bottom chord be measured, as a
minimum, at the truss midspan, panel points and midway between panel points is overly

" burdensome and completely unnecessary. For many trusses this requirement would result in a
- minimum of nine (9) or ten (10) points of deflection measurement during testing. It becomes
_ especially difficult to obtain these deflections with dead load hanging from the bottom chord of the

truss at 12 inches on center. We believe the current requirement that the bottom chord deflection be

measured at the center and quarter points has proven to be adequate. Our experience has shown
with a 2.5 times live load overload factor, truss deflection never controls the design.

Paragraph 3280.402(e) requires design uplift loads be applied to the top chord through tension
devices not wider than 1 inch and spaced not greater than 6 inches on center. Compliance with this
requirement cannot typically be achieved at panel points because of the width of connector plates.
Uniform uplift loading can effectively be achieved by increasing the minimum dlstance between

tension devices to a maximum of 12 inches.

Prototype truss te,stmg with uplift loads applied to the top chord has shown lateral buokhng of the
bottom chord to be the cause of several failures in the overload phase. Since the bottom chord is
restrained against lateral buckling by the ceiling material and purlins during actual use, the test
procedure should be revised to allow lateral support of the bottom chord or continue to allow uplift
loads to be applied to the bottom chord of an inverted truss.

"In summary we believe the current uplift testing procedure has been shown to be effective, should
stay unchanged until a workable uplift procedure can be developed and only then if the facts
demonstrate that the proposed procedure is more cost effective than the current procedure.

3) Paraoraph 3280.3 04 Mater ials

We have also noted that the Standard ANSI/TPI-85 “Design Specifications for Metal Plate
Connected Wood Trusses™ has been deleted with no reference standard as a replacement. We
believe the deletion was an oversight and the most recent version of this standard is intended as the

- replacement.

Smcerely, LQQ—Q/

hn A Mlkcl PE.
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To.Wilom It May Concern:

I am disappointed that HUD is not issning for public comment the proposal to
eliminate the requirement for the formaldehyde notice to be placed in our
homes. This label is not required in any other home that is constructed in this
nation even though they use the same exact materials that we are using. This
'requirement stigmatizes our homes and additionally adds costs that are

wasteful albeit small.

The Department’s argument is that there were no studies sent to The
Department to show this proposal is valid is on the face arbifrary and restrictive,
By their own words The Department states that “The law requires a federal '
agency to follow similar procedures for the rescission of rules as it does for their
promulgation.” If this is true, then everything that is in this proposal should
have been rejected on the same basis. Using this same reasoning, all the
proposals that are here for public comment didn’t have full back up information
- to substantiate the change, especially when you look at al] the proposed
* “Standards Revisions”. The Department is accepting these on face value
because they are now the standard that is in use by the industry that supplies
materials. The Department is, by issuing this proposal, accepting that another
third party review committee has accepted the evidence to.make this the new
standard. ] am sure that The Department and the MHCC didn’t research the
changes to see if they were accepted with valid backup. The reason that the
MHCC didn’t provide this research is because the standard went through
another consensus process. The MHCC wasn’t privy to the process or
documentation presented nor was there enough time to review it even if they

wanted to do so. s

Well the formaldehyde prdposai went through two processes one with CABO
and the second with MHCC. In the case of the CABO review, I was on that



cominittee as well as representatives from The Department and there was
_ev1dence given that showed that the requirement was not needed any longer. The
reason 1S because of the changes of the manufacturing processes of these
-products to eliminate major out-gassing of formaldehyde.

I'would ask The Department to-reevaluate their decision on this matter and
entertain putting it up for public comment again. The Department needs to be
consistent with the entire program and ask for the same level of proof for all
changes either rescissions or proposals. It would seem to me that The-
Department is being selective-as to what level of backup is needed when a
proposal is presented for consideration. The Department needs to be consistent
on the requirements because, without consistency, how will the MHCC know
what will be accepted or what will not be accepted by the Department.

I also have comments-on the change to 3280. 402.

Eliminating the option of 1.75 x overload ends one cost effective way of
building the homes at the lower end of the manufactured housing market. This
will place additional cost on a section of the market that can least afford jt.

The change to the testing procedure as outlined in 3280.402 alone will cost
much more than the $77.28 that has been advanced by the Department for the
entire proposal now before us. Estimates of the price increase per truss for
Zone I wind that I have received from my truss supplier is in the 15 to 25

- percent range. This would increase the material cost of a 24 x 60 to
somewhere around $75 per half or $150 for the entire house. The eventual cost
to the consumer would be about $325. This is far greater than the $77 that is
proposed by the Department.

This will also create a huge backlog in truss retestmg and redesign. Every fruss
will need to be retested or be calculated to meet this new standard. In my case
we have over 400 truss designs that are being used at the plants. Each of these
“will need to be reviewed, retested or possibly be changed into a calculated
design. If the design is calculated then the truss will need to be resubmitted to
the Dapja for approval. This is an additional cost that has not been taken into
consideration of my figure of $325. The added cost even though only a one
time expenditure could run into thousands of dollars.,

Addltlona.lly, the time frame to perform this task generally runs 180 days after
the final rule is issued. Because this will affect every truss that is made for
every manufacture, the normal 180 days is not enough time to get this review,
retest and reapproval completed. This could cause manufacturers to cease .
manufacturing of certain types of homes when they can’t get the correct truss -



designed and approved in a timely fashion. ThlS in turn may force the
manufacture to go to a calculated truss that would be more expensive than the
one that is tested.

There also doesn’t seem to be much information given out as to what was in
the NAHB report and if this report was done on trusses manufactured prior to
the updated standards of 1994. Additionally, I don’t see that HUD has
addressed the question as to why this change is needed nor is there any
information that shows that there are truss failures that are being discovered
on an ongoing basis. We haven’t had truss failures on homes in normal use. I
also have received information from truss suppliers that they have had few
complaints (in the range of 2 a year) concemning truss failures. =

I believe the study referred to in the proposal was done by industry members

" and suppliers in response to the NHAB testing that was done in the 80s.

These tests were flawed specifically with the criteria for selection. The process
was to find the very worst trusses in an unbundled stack and test those. There
was not concern that some of the trusses were likely to be culled prior to
installation into the roof. I understand that the standard requires the worst
frusses to be analyzed but to do a study on what could possibly happen is not
cotrect.

The industry changed after this happened and the product improved. This _
being the case we are not looking at the same product that is being built now

" and what was built then. Because this isn’t the same product we are '
‘comparing apples and oranges. The Department needs to revisit this study to
see if I am not correct.

With ﬂns being the case, The Department should reject this separate proposal
from the others and send it back to the MHCC for review and if need be, do
research on the failure rate for trusses installed in homes that were produced
after the 1994 code change. This would better reflect the real day situation and
not penalize the industry for past research that 1s not current.

7 As to the commient that rule was passed through the NFPA consensus_
committee should not be given as much weight as what the Department would
wish. | have been in meetings where some members on the NFPA Structural
Technical Committee have repeatedly stated that the cost of the code
requirements are either a minor consideration or are not to be considered at ali
when the code is being developed. This is entirely against what manufactured
housing is about and why we are lower cost housing. This type of housing is
based on performance and that should be looked at. I would submit that the



truss designs currently being used do perfonh without failure and the methods
to test are adequate in their present form. '

Lastly, the update to the electrical code is not a practical proposal. To adopt a
code that is now 9 years behind the current one that is now being adopted by
localities throughout the United States is ridiculous. The NEC 1996 ed. is no
longer in print and to require manufactures to try to find this book so that they
can determine what changes to the code affect them and what is the required
standard they must meet 15 not logical and will be dlfﬁcult

As a remedy, I would suggest that this proposal be withdrawn from the entire
proposal and sent back to the MHCC for review. It is imperative to the
industry for our image and for practical reasons to let the MHCC update this
to an edition of the NEC that is ixi print and readily accessible. ‘There needs to
be a review by the consensus committee of the current code since there were
many changes in the current code. This review is necessary as some sections
-may conflict with the current 3280 and adJustments will probably be required
to the 3280 to eliminate the conflicts.

Additionally, by requiring the manufactures to follow an obsolete code won’t
help with the perception that the manufactured housing industry builds inferior
products when it comes to electrical design and will give reasons for our
critics to discriminate against our industry.

I hope that these comments are helpful and will be taken into consideration as
the Department determines the apphcablhty of these proposals

Smcerely,
William Hug -
Director of Engineering

Typist: WH:mh
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The Manufactured Housmng Institute (MHI) respectfullj submits comments in response to the notice of
proposed rulemaking (INPRM) ) noticed in the Fedeml Register of December 1, 2004, (69 FR 70015 =

70050). -

MHIisa non—proﬁt nat1onal trade association rcpresentmg all segments of the tnanufactured housing
industry, including: manufactured home producers; material and service suppliers; retailers; commiunity
developers, owners and managers; insurers; and, financial service providers. MHI manufacturer members
produce over 83 percent of the HUD-Code manufactured homes built in the United States each year.
MHI's community owner members manage land-lease communities, which house approximately 40
percent of the 22 million people who reside in over 10 million manufactured homes across the country.

In addition; MHI’s membership includes every State manufactured housing association across the nation.
The State associations represent manufacturers, commun,tlcs retailers, installers and fmance

corporations.

General Comments

The Manufactured Housing Consensts Committee (MHCC) was the organization that provided the . -
department with the list of 20 standards issues found in the NPRM. Under the Manufactured Housing
Improvement Act of 2000 (the Act), the MHCC, as one of their underlying charges, is to provide the
.department with recommendations for updating the federal Manufactured Home Construction and Safety
Standards (MHCSS, e.g., the HUD Code). This NPRM i 15 the first set of MHCC recommended changes
put forth th:ouoh the federal rulemaking process for pubh comment.

Although MHI, and 1ts MECC representativcs, did not articulate any objections to the revised roof truss
fest protocols noticed at pp. 70040 — 70043 during committes deliberations, new information has come to
~ Iight from numerous sources citing the- extremely high costs associated with its implementation and
quiestioning the justification for making these changes at this time. Regarding the increased costs, most
manufacturers anticipated a nominal expense but closer examination of the criteria has revealed that this
1s not the case. Therefore, MHI has come to the conclusion that the recommended revised truss test
protocol needs further study and evaluation by the MHCC before implementation into the HUD Code.

rllr:'.‘Mark'!nhlic\HLlD-Ml]CSS-MHPER\HUDS"IU;NPR,\I_DI B AN
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I’rophosed Changes (NPRM — Item II)

| There are four proposed issues that MHI would like to address. As a sidebar, these four issues were -
approved through the MHCC ballot process. :

1. Formaldehyde Health Notice for HUD Code Homes (§3280.309)

HUD has rejected the MHCC recommendation to eliminate the formaldehyde health notice posting in
HUD Code homes. This recommendation stemmed from a similar change that ocecurred during the
development of NFPA 501 — Standard for Manufactured Housing, 2003 edition. The main reason cited

in the NPRM was that “the MHCC did not provide or reference any data or studies in support of the
recommendation to remove the health notice requirement and HUD, therefore, has né basis for taking
such action” (pp. 70033).. MHI undertook an investigation of formaldehyde concentration in.
manufactured homes since the health notice was required to be prominently displayed (temporarily) by
HUD rulemaking (effective date February 11, 1985). That study performed by the Manufactured Housing
Research Alliance (MHRA) was completed in July 2004, entitled Forma]dehvde Concentratlons in

" Manufactured Homes: The Current Situation, copy attached.

This report provides a synopsislc}f how and why formaldehyde levels in today’s manufactured homes
have changed in the 20 years since the department regulations were implemented. A review of the report
depicts six reasons for the significant reduction of formaldehyde concentrations in homes.

Changes in the types of materials used in manufactured homes. At the time when the
formaldehyde provisions were approved, plywood wall materials were the predominant materials
used for interior wall assemblies. In the last 20 years, gypsum wallboard has largely replaced the
UF (urea formaldehyde) bonded plywood as the interior finish of choice. Studies ‘have been
performed to show that almost 95 percent of all new HUD Code homes use gypsum wallboard as
the primary interior wall covering. The change of matenial selection was not only for wall
assemblies, but also found its way to ceiling assemblies.

Changes to the Formaldehyde Emissions of Plywood and Particleboard. The HUD Code

currently requires maximum formaldehyde emissions for construction materials of 0.2 ppm for

plywood and 0.3 ppm for particleboard. These are the same as the voluntary product standards
emission rates that the board industry has been adhering to for many years. These new product

- standards have drastlcally reduced the formaldehyde emissions from UF bonded wood-based

products.

Health and Fomialdehyde Levels. Health consequences of formaldehyde levels continue to be
debated in various forums. During the August 2004 MHCC meeting in Alexandria, VA, HUD
staff brought up the recent decision by the International Agency for Research on Cancer (IARC)."
The IARC had reclassified formaldehyde from a “probable” to a “known” carcinogen. The
reclassification-was based on studies in which individuals exposed to over 30 - 60 years ago to

~high doses of formaldehydc developed a rare cancer of the nasopharyngeal cavity (nasal). IARC

concluded that these studies (assessment workplace exposure studies from the 1940s — 1970s)
were not considered sufficient to establish a casual association with other forms of cancer. The
IARC classification was a “hazard identification”, the first of several steps in the risk assessment
process. This was not a finding of actual risk. Formaldehyde is extensively regulated by material -
and governmental regulations, such as OSHA. The HUD Code is the only model building code m
this country that regulates formaldehyde emissions in building materials. By reductions that have:
occurred in formaldehyde levels over the last 20 years, workers in our plants are safe and
homeowners are not-likely to develop this rare form of nasal cancer.

Increase in Home Ventilation Rates. The ventilation requirements of the HUD Code were revised
in 1994. Under these new provisions, manufacturers must install a whole house ventilation



system capable of providing a minimum of 0.35 air changes per hour continuously or at an
equivalent howrly average rate. This ventilation system increases the volume of indoor air
exhausted from the home and outside air brought into the home, which can effectively dilute any
indoor air pollutants such as formaldehyde. '

» Home Size. One of the reasons for singling out HUD Code homes in 1985 was the small average
size of homes compared to site-built homes. The average floor area for manufactured homes has
increased approximately 25 percent since that timeframe. As floor area increases, the volume of
air in the living space also increases and the dilution of any air borne contaminants can be
reduced. ' :

» Measured Formaldehyde Levels in Modern HUD Code homes. The MHRA report references
studies of measured formaldehyde levels since 1985. Figure 1 of the MHRA report illustrates the
trend in formaldehyde levels over time. This figures shows that the mieasured concentration of
formaldehyde is below 0.1 pprm, with an average of below 0.05 ppm. A majority of all data
gathered for this study was for homes built after 1985.

MHI supports the elimination of the formaldehyde health notice posting in HUD Code homes. Due to the
MHRA study discussed above, it appears that formaldehyde concentrations are not as prevalent as they
once were in HUD Code homes. Based on this new evidence, MHI suggests that HUD reconsider the
MHCC recommendation to delete the formaldehyde health niotice posting in HUD Code homes as
stipulated by 3280.309(a). MHI supports retention of the formaldehyde emission criteria for wood-based °
products contained in 3280.308. With this change, materials are still required to be laboratory tested to
meet formaldehyde emission limits, and the manufacturer would still be required to include the health
notice 1n the consumer manual as required by 3280.309(d). ’

2. Roof Truss Testing Procedures (§3280.402)

The test protocol contained in the NPRM stems from the NFPA 501 — 2000 edition. The requirements
found in NFPA 501 were the result of a proposed change submitted to the NEPA. standard process in
February 1999 by the Secretary of the MHCSS Consensus Committee, for which MHI functioned as
secretaniat from 1988 — 1996. It must be mentioned that the during the NFPA standard process, the truss -
test protocol ortginally submitted by MHI as the MHCSS secretariat was revised in numerous areas by an
NFPA task force 1o its current version contained in the NPRM (pp. 70040 — 70043).

The revised truss test protocol is wide-ranging from the manner in which truss suppliers and
manufacturers currently qualify truss designs. While there has been many estimates on the cost to :
Incorporate the revised tiuss test protocol, MHI member truss suppliers have indicated that the high end
could be as much as a 25 percent cost increase for truss design and testing, depending on the style of roof
design being considered. This test protocol could ultimately affect the design of the truss itself and the
amount (size) of materials and fasteners necessary to qualify the truss design. - '

- One drawback is that every, single truss design would need to be re-qualified under the revised test
procedures. New information from truss suppliers and producérs has indicated that the cost associated:
- with re-qualification ranges from $200 to $500 per home. Even the low-end estimate far exceeds the
“estimated cost impact of $77.28 per home as indicated on page 70035 under the heading fmpact on Small
~Entities. MHI knows of some manufacturers who have actually been implementing certain criteria of the
revised test proceduires for years (use of the 2.5 overload factor), but not every single facet. Re-testing of
all current truss designs would result if these revised test procedures are approved by final rulemaking,
and there has not been mention in the NPRM where truss failures under the current qualification
requircments are inadequate or have resulted in numerous truss system failures;



There are certain aspects of the revised truss test protocol that warrant comment.

* Requires measurement of deflection reading at each panel point, mid-span of the truss and mid-
span between each panel point. While this would provide increased defiection checks along the
truss span, 1s it really necessary? This appears to be excessive and the current checks at quarter
points and mid-span should be more than sufficient.

* Requires a recovery deflection of L/480 within five minutes after live load removal. This
recovery time appears to be ultra-conservative. MHI member manufacturers have permitted up to
4 hours of recovery time to qualify truss designs. Some truss designs might fail this acceptance
-criterion and not be permitted for HUD Code home construction. :

» Test procedure for overload phase requirement increased to dead load plus 2.5 times the live load.
MHI has learned that a couple of member manufacturers are currently using this requirement, and
have been for a number of years. However, this is an increase up from the 1.75 overload factor
under the current HUD Code. Combine this with the more stringent deflection acceptance criteria
and some truss design may fail which would be otherwise acceptable under the existing
provisions.

 Test procedure for overload phase requirements increased to 2.5 times the net uplift load for one
munute. This is an increase up from the 1.75 overload factor of the current standard. Also, the
test procedure has been revised to provide uplift to the top chord of the truss design and not the
existing test set-up of inverting the truss and pushing down on the bottom chord. Couple the
above with the uplift points of 6 inches on center and some truss designs may not be able to be
tested due to their current design configuration. This does not provide flexibility in testing for the
tension device placement as a 12-inch spacing might provide. MHI has also been informed that
no testing facility, that currently qualifies HUD Code home roof trusses, would be capable to test
trusses as described by the revised test protocol without a very lengthy process to change the test
set-up. :

* The non-destructive test procedure has been eliminated (1.75 proof-load test) and could impact
" industry for those manufacturers who qualify truss designs under this method. This test permits a
. Tecovery deflection to at least 1/180 within a 12-hout timeframe. By the revised test protocol,
destructive testing will result and could lead to limiting truss designs that would ultimately pass
this non-destructive test. Some MHI truss supplier members have indicated that certain truss
designs could be eliminated. ' :

-MHI would submit that it might be premature to completely revamp the truss test critenia at this time as
further review is warranted to determine the overall affect on industry. The best avenue is to send this
proposal back to the MHCC for further study. In this manner, the cost impact to the industry as a whole
may become clearer. The biggest concern is that if these revised test protocols are implemented by final
rulemaking, industry might have no altemative but to go to totally engineered truss designs, which will -
defimtely be an expensive proposition for industry.

3.” Waiver for Condensation Control (§3280.504(b)(4))

This particular waiver was a manner to attempt to control condensation that has been occurring in
hot/humid climates of the Atlantic and Gulf Coasts. The current HUD Code permits the vapor retarder to
'be placed on the warm-in side of wal] insulation. While this design requirement is acceptable for northern
areas of the country, it has presented many problems in hot/humid climates. The waiver was an attempt
to assist manufacturers in design of homes for these areas of the country as another option for
.condensation control, by placing the vapor retarder on the exterior side of wall insulation.

The department did not accept the full MHCC recommendation that permitted certain exceptions for the
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ninimum perm rating of the wall assembly. This is primarily why one sole manufacturer has not used the
waiver. The waiver has one drawback in that it requires the interior finish and interior wall panel
materials to have a combined permeance of not less than 5.0 perms. MHI suggests that HUD exempt four
constructions from the interior finish and interior wall panel materials requirement to have a combined
vapor permeance greater than 5.0.

. Spf;ciﬁcally, the following areas should be exempt from the minimum perm rating:

* Kitchen back-splash materials, less than 50 square feet in area installed around countertops, sinks
and ranges ' ‘

* Bathroom tub areas, and shower compartments

* Cabinetry and built-in furniture, in any location - _

e - Hardwood wall paneling used under chair rails in dining room areas, less than 50 square feet in
area.

The construction features listed above are commonly installed against exterior walls of manufactured
homes. These areas do not represent 2 large exposed wall area where condensation due to the hot/humid
climates would appear to be excessive. Regarding item 4 above, a September 2000 MHRA study,
Measured Penmeance Values for Selected Interior Wall Assemblies, (copy enclosed), revealed that
hardwood paneling (luaun materials) is not detrimental to the established proposed waiver requirements -
of a minimum 5.0 perm rating. o

Additional justification for these pfoposed four exemptions are highlighted below.

- * Kitchen back-splash materials habitually are not tight-fitted to the interior walls; any moisture
inside the exterior wall cavity will easily pass above and below the back-splash materials.

s Bathroom tubs and shower compartments are not tight-fitted all around their perimeters; ary
moisture inside the exterior wall will easily pass around the units. ,

» Cabinetry, in any location, does not block moisture migration through exterior walls. Any
moisture that passes through the walls will easily migrate through and around the cabinets,
because doors are not tight fitted. ‘

*. One design of hardwood paneling over gypsum wallboard (GWB) was tested and met the

- mmimum 5.0-perm requirement. To avoid having manufacturers test other similar constructions
~ with variable-thickness materials, an exemption is requested for hardwood wall paneling.

Dating back to the onset of the federal program, manufacturers’ floor plans for both single-section and
double-section manufactured homes almost universally contain the constructions listed above. MHI
requests that HUD permit the cited exceptions so that manufacturers may implement the waiver that was
finalized in April 2002. -'

4. Revisions to Standards Incorporated by Reference (pp. 70020 - 70032)

The update of the reference standard throughout the HUD Code is gréatly needed. Th_erc arc many
reference standards that are over 20 years old. Many of these standards have been revised by their
. Tespective organizations since the HUD Code jmplemented them.

This is the first set of reference standards updates provided by the MHCC. At present, there are two
additional sets of approved MHCC reference standards updates in the development process by HUD for
proposed rulemaking. MHI would urge the department to review the two additional sets of MHCC
standards changes and update any reference standard contained in this NPRM to the latest available
edition receiving MHCC approval. In this manner, HUD would not have to update the same reference
standard with possibly three different proposed rulemakings. ' ’ :

Two standards which this can be drawn to is AAMA 1701.2, Primary Window and Slidiﬁg Glass Daors:
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- edition.

Voluntary Standard for Utilization in Manufactured Homes, and AAMA 1704, Voluntary Standard:
Egress Window Systems for Utilization in Manufactured Homes (pp. 70020). HUD intends to update
AAMA 1701.2 to the 19597 edition, while MHCC ballots have approved of the 2002 edition. The same
applies to AAMA 1704, where HUD has the 1985 edition and the MHCC has approved of the 2001

MHI window supplier members are certifying applicable fenestration products to both AAMA standards

. using the 1985 editions required by the HUD Code at §3280.403 and §3280.404. If the current NPRM
becomes final, window suppliers would have to test and certify fenestration products under two different
standard editions. While the HUD code would require the AAMA 1701.2-1997 and AAMA 1704-1985
editions, some manufacturers want fenestration products certified to the latest edition of each standard
(2002 and 2001, respectively). This requires windows suppliers to test the same product to two different
standards that would raise the cost of certifying the product. HUD should take advantage of the MHCC
referenced standard update process by reviewing all ballots on file and suggesting the latest reference
standard edition for proposed rulemaking. This would highly speed up the reference standard update
process by the department and permit industry to use the latest standard for materials, components or
assemblies, and not have to certify products to two different standards.

' In addition, some general comments for the reference standards update are in order to clarify either new
title changes to some standards, or where there are inconsistencies between standards cited on pp 70020 -
70032 and section V (pp.70036 — 70050) in the NPRM.

* Revise the title of ASTM 773 to read as follows: Standard Test Method for Accelerated
Weathering of Sealed Insulating Glass Units.

* Revise the title of ASTM 774 to read as follows: Standard Specification for the Classification of
the Durability of Sealed Insulating Glass Units.

* ASTM E84-91 is suggested to be deleted from the HUD Code (pp- 70026). However, §3280.203
(pp. 70037) still has both the ASTM E84 and the NFPA 255 test methods available to determine
surface burning characteristics of building materials.

» IASLC 1 isreferenced as a new standard for the HUD Code but there is no title for the scope of
its intended coverage or a standard edition indicated..

‘While not an actual reference standards change, there is another area of the proposed rule that indicates
two different recommendations for one-piece metal roofing. On pp- 70034, a proposed footnote 9 is
suggested for inclusion to the Table of Design Wind Pressures. However, pp. 70038 has this same
footnote as a new §3280.305(c)(1)(ii)(C). From MHI’s viewpoint, it might be best to have both contained
in the HUD Code for testing requirements in addition to the HUD approval process.

Requested Comments from the General Public

Throughout the NPRM, HUD has asked for comments on a variety of subject matters contained i the
proposed rule. MHI is providing responses to certain questions for HUD’s consideration.

Final Approval of Altemate Test Methods

Comment is requested on whether the final approval of alternate test methods should be solely delegated
to DAPIAs or if DAPIAs should only be permitted to provisionally approve test methods subject to HUD
approval (pp. 70017). Tt is MHI’s stance that the DAPIA should be able to approve any test method
without subjecting this decision for HUD approval. : ' ‘

»

HUD Code §3280.303(g) has presented many problems in the past. For one, it sometimes takes an
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extremely long period of time for HUD to finally approve a suggested new test method holding up the
implementation of the material, component or system being proposed by a manufacturer. The DAPIA is
. responsible for approving the manufacturer’s design package and should be able to approve a new test
protoco] for anything that might be contained in the design package. DAPIAs are the most likely group
under the HUD regulations to make this informed decision since they are-intimate with the particular
manufacturer and its design process. DAPIAs are approved by HUD to function under the manufactured
housing program and should be able to make these types of decisions without HUD “hanging over their
shoulder”. HUD will still have their same authority to challenge any design package if the MHCC"
Tecommendation to streamline the alternative test procedure is approved by final rlemaking, .

[

Critl:cal Connections in High Wind Regions

Comment is requested as to whether design for critical connections in high wind areas should be
_supported by suitable load tests (pp. 70017). MHI would refer back to the previous questions for the
DAPIA approval possesses. If the DAPIA accepts these design changes to reduce the minimum thickness
of steel strapping for Wind Zones IT or ITI, then why would additional testing to verify changes of this
nature be required? A reduction of steel strapping minmimum gage would need to be supported by
structural calculations-or actual certification tests by the strap supplier to the manufacturer. Again, the
manufacturer would need-to supply its DAPIA with the calculations or supplier certifications tests for
their approval of the design package, and the DAPILA always reserves the right to challenge any design
modification that appears to be questionable. As long as the DAPIA is satlsﬁed there should be no
‘Teason to require further testing.

Metric Unit Notation

Comment is requested as to whether metric units should be provided in the HUD Code (pp. 70033). MHI

“would suggest that metric unit notation not be included in the HUD Code. The building community as a
whole does not use metric on plans and specifications for any type of residential building. MHI believes
the only time that metric units are necessary are for federally funded building projects. While this appears
only fo be'a simple conversion from English to metric units, metric should not be implemented into HUD
Code until the residential building community. as a whole starts to use metrc as the bas:c numerical
notatlon for plans, detalls and specifications. :

HUD should be applauded for publishing these changes for updating the HUD Code. MHI, and the
industry at large, hopes that this is the first of many continua) updates to the HUD Code, which are
-desperately needed. By the current MHCC approval process, two additional sets of standards changes
- will be forthcoming to HUD. With timely publishing through the rulemaking process, industry will be

- able to take advantage of the latest state-of-the-art knowledge for the design and construction of
manufactured homes, in additional to updating the product approval process for materials, components or
assembhes

If there are any questlons concerning the abovc comnents, MI—II w:ll be happy to address them with the °
department staff.

Sincerely,

ark A. Nunn
Vice President — Technical Activities
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As a participant in the MHCC consensus process, Nader Tomasbi is familiar with ail the
standards revisions, including those rejected by HUD. Our concerns with the proposals
are. (1) the proposed Subpart E testing requirements for roof trusses and () HUD’s
rejection of the MHCC's proposed deletion of 24 C.F.R. 3280.309, which currently
requires the "prominent” display of a Formaldehyde Health Notice in each manufactured

home.

"A. Comments Reqgarding Su_bpart E Roof Truss Testing Requirements

The HUD building standard is a performance based code. This feature allows for the
manufacture of affordable homes which meet necessary performance criteria without
over-building, which can result from prescriptive-type building codes. To our knowledge
there have been no documented truss failures in HUD code_homes built utilizing the
existing truss testing system. Without' such failures, the change promulgated by HUD is

without Justlﬁcatlon
The followmg are technical and cost concerns with HUD's proposed amendments to the
Manufactured Home Construction and Safety Standards Section 3280.402, Test
Proced ure for Roof Trusses.-
1) HUD is proposing to delete the 1 75 proof load test for roof trusses Deleting
the proof load test and requiring the destruct test for all tested trusses will
increase truss member sizes, thereby increasing the cost of trusses by up to

25%. In-some cases this will. add up to $600.00 actual cost per home from the
" truss manufacturer. This additional cost is unwarranted considering no truss

1101 Eisenhower Drive North P.O.Box 35 « Goshen, IN 46527-0035 (574 533-043]1 = Fax (5743 533.0498
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failures have been documented due to current fruss testing procedures. .
Furthermore, deleting the 1.75 proof tests will limit existing designs and prevent

" new innovative designs by increasing the top and bottom chord sizes. This

other mode! building codes which require only a minimum test period of 10 -

2)

3)

deletion will create a criteria that is more stringent and inconsistent with the
seconds for test loads equal to 1.5 times the design wind load.

The existing standard requires deflection readings to be taken -at mid-span
and at 1/4 points. The proposed amendments, which call for taking readings at
pane! points’ and at mid-span between panel points, will increase the number of
deflection readings from 3 to as many as 10. This change will significantly
increase the time to perform truss testing and will increase the cost to perform
the required truss testing for each truss design. :

HUD's amendments propose a recovery deflection limit of L/480 for simply
supported clear spans which is to be measured five minutes after the total live
load has been removed. This recovery requirement is inconsistent with the model
building codes, which require recovery of not less than 75 percent of the

“maximum deflection within 24 hours after removal of the load.

4) HUD's proposed rules change the method for uplift testing and require pulfing up

on the top chord as opposed to turning the truss upside down and applying the.

load to the bottom chord. Testing in accordance with existing uplift requirements
(section 3280.402(2)) is simple and provides consistent results. Furthermore,
there have been no documented truss failures due to the existing desngn criteria
since the uplift testing procedures went into effect in 1994, :

"~ The HUD proposal for testing uplift requires 1" w:de straps attached around the

top chord at 6" o.c. In some cases, truss designs with closely spaced verticals
and webs will be physically impossible to test to the 6" requirement. This

requirement would limit truss design and innovation. Pulling up on straps at 12"

o.c. provides the same uplift load and similar results as pulling on the uplift straps
8" 0.c. Additionally, the proposed method requires cylinders spaced at 12" o.c.,
to apply 8" o.c. uplift strapping. This will require some truss manufacturers to
redesign their current truss testing equipment which commonly has cylinders at
24" o.c. This retrofit will be costly and time consuming.

[n conclusion as proposed, the new requirerﬁents will limit innovative design, eliminate
existing designs, and significantly increase the cost of Manufactured Housing roof
trusses. in view of the significant costs associated with the Subpart E amendment, its

impact

on roof trusses, home design innovation'and the absence of any failures

attributable to existing test procedures, this-proposal should be rejected by HUD and
_should be returned to the MHCC for further evaluatlon and further analysis of its

cost impact.
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B. Comments Regarding the Deletion of the Formaldehyde Health Notice

In recommending the deletlon of the Formaldehyde Health Notlce the MHCC correctly
observed that the materials used in manufactured homes are the same as those used in

site-built homes and modular homes, neither of which requires such a health notice.
There is no evidence that this health notice is instrumental in protecting the public or in
preventing litigation. Since 1985, when the formaldehyde product standards for plywood
and particle board became effective, there has been significant progress in lowering
formaldehyde levels in manufactured homes. The Formaldehyde Health Notice serves
only as a sales deterrent, while contributing to existing misunderstanding by the public
regarding health related issues associated with formaldehyde emissions. .

Considering the formaldehyde proposal went through two processes, one with CABO
and the second with MHCC, we urge the department to reevaluate their decision on
these matters and consider putting them up for public comment again.

Thank you for your consideration of these comments.

Sincerely,

LIBERTY HOMES, INC:

‘Nader Tomesbi P.E.
eneral Counsel Vice President, Product Development
' : & Englneerlng Services.

Edward Joseph
Vice President

seh
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Regulations Division
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U.S. Department of Housing and Urban Development _ - -
451 Seventh Street, S.W. ' ' ‘ . “; o
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RIN 2502-A112

Manufactured Housiﬁg Construction and Safety Standards -

The following comments are submitted on behalf of the Manufactured HousinQ

Consensus Committee (MHCC) and reflect the actions taken by the MHCC in the
meeting on January 27, 2005 regarding these proposed rules.

The MHCC wants the public record to contain our appreciation of the Department of
Housing and Urban Development (HUD)’s efforts to assist and work with the MHCC to
develop this first set of changes to the Manufactured Housing Construction and Safety

Standards (Standards) under the requirements of the Manufactured Housing Improvement
Act of 2000 (2000 Act).

HUD’s cooperation and efforts to expedite getting these proposed-rules out for public
comment in light of all the requirements on HUD in the 2000 Act deserves recognition.

The MHCC supports HUD’s publishing these proposed changes to the Standards as final
rules along with the few modifications / revisions / and additions recommended below.

» 3280.309 Formaldehvde Health Nofice.

HUD is-seeking comments on their rejection of the MHCC recommendation to not
prominently display the Health Notice in each manufactured home. The reason for

the rejection was “the MHCC did not provide or reference any data or studies
supporting its recommendation to remove the requirement”.

The MHCC discussed this issue with HUD at the MHCC meetings in June and
August of 2004. This discussion included a review of the data in the proposed rule
. 1n 1983 and the final rule in 1984 that led to the adoption of the formaldehyde .
. standards in 3280.308 and the Notice requirements in 3280.309. Further, the ‘
MHCC reviewed several documents including: current data from NFPA supporting
the MHCC recommendation to amend the standards to not “prominently display the
Health Notice”; a Study by the Manufactured Housing Research Alliance dated July
2004; and current Environmental Protection Agency documents concerning

Q\QB"A



Formaldehyde that are on their Environmental, Health and Safety Online system
(See attached documentation). It is imiportant to note that the MHCC is not
recommending any change to the current standards regarding the
formaldehyde emission controls; we are only talking about the notice. '

All of this information was considered by the MHCC im its Aucrust 2004 meetmcr n
developing a recommendation that rather than totally eliminating 3280.309 '
{Notice), the MHCC would be in favor of revising 3280.309 and require the Notice
1o be provided in the homeowner’s packet instead of having the Notice prominently
displayed in the home. The MHCC at its January 27, 2005 meeting approved
adoption of MHCC modified recommendation to include the health notice in the
home owner’s packet only and consider the attached documentation as data
sufﬁcient to support adding this recommendation to the final rule.

«  3280.206 Fire blocking.

HUD modified the MHCC recommendation for fire blocking by 1emov1n0 the
alternatives that would permit the use of mineral wool, cellulose insulation and
other loose fill materials as acceptable material for fire blocking. HUD stated the
removal was due to: “These types of insulation have not been adequiately evaluated
for transportation effects that could.cause settling or shifting when installed around
pipes or vents in furnace and water heater compartments”.

The MHCC reviewed HUD’s concerns and believe the original MHCC
recommendation addressed those concemns with the wording: “Where it has been
specifically tested in the fonmn and manner intended for use to demonstrate its abihty
to remain in place and to retard the spread or fire and hot gasses”. The MHCC at its
January 27, 2005 meeting reaffirmed its initial recommendation and recommends
allowing the use of these altematives when they can demonstrate they will remain
in place in the final rule. o '

* Testing Protocols 3280.303 (o). _

- HUD is seeking comuhents on whether the final approval of altemate test methods
should be solely. delegated to DAPIAS. The MHCC unanimously approved
delegating the approval to the DAPIAS in its recommendation to HUD and

- continues to believe this is appropriate.

'HUD currently relies on the DAPIAS to review and accept or reject all drawings,
calculations, tests, and other justifications supplied by the manufacturer for the
design of the home. As far as testing is concerned 3282.203(b)(11) requires the
home manufacturer to submit “reports of all tests.that were run to validate the
conformance of the design to the standards.” 3282.361(b) (2) states that DAPIAS
“...shall require the submission of all drawings, specifications, calculations, and test
records....of each manufactured home design or variation.” Further, 3280.203(c)
provide the necessary regulation to carry out the quality assurance manual approvals
that include a review and approval of the designs, work flow, testing, quality control
systems and-calcilations used by rnanufactmels to build to the Standards.
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The MHCC noted this delegation is in line with current DAPIA authority and that
HUD has sufficient remedies under the regulations to deal with a DAPIAS poor
performance in any area of responsibility. The MHCC again reviewed its
recommendation at the January 27, 2005 meeting and continues to recommend that
HUD adopt this change as proposed by the MHCC in the finat rule. ‘

» 3280.305(c) (1) (ii) (B) Footnote 9 on One —Piece Metal Roofing. _
HUD has modified the note as proposed by the MHCC and in so doing destroyed
the original intent of the MHCC recommendation. HUD states they ‘are modifying -
the MHCC proposal to make it “consistent with the provisions of the Interpretative

Bulletin 1-2-98". B

The intent of the MHCC proposal was to eliminate said IB by rendering it null and
void, not to conform to.it. (The record shows that IB I-2-98 when issued for public
comment received 12 comments, all of which were negative, however, HUD

ignored all 12 eomments and issued the IB as proposed). HUD states they have
modified the footnote “to indicate that test methods must be approved by HUD and -
- comply with the requirements of 24 CFR 3280.303(c) and (g) and 3280.401 of the
MHCSS”. ’

The portion of HUD’s argument dealing with 3280. 303 and 3280_.401 is confusing
since ALL test methods are already required to comply with 3280.3 03(c)and (g)
and 3280.401. Therefore, the addition of this language to the note serves no

purpose. ' :

Notwithstanding, the MHCC’s main objection is that HUD is trying to re-impose
the very pre-approval of test methods by HUD staff that have been eliminated in the
3280.303(g) proposal contained in these proposed rules. [Sée discussion above on .
3280.303(g}]} As discussed above, there is no valid reason for such pre-approval by
HUD. It is noted that HUD's proposal lacks any justification as to why it believes
pre-approval by its staff for this one product/design is necessary when they are
agreeing to eliminate pre-approval for all other current/firture products anddesigns.
by changing 3280.303(g). The one-piece metal roof catenary designismuch
stronger than the prescriptive roof sheathing option currently permitted by footnote
7 to the table for resisting uplift loads.

The MHCC at the January 27, 2005 meeting rééo-mmended that HUD adopt
MHCC’S recommendation in the final rule by using the wording as proposed by the-
MHCC. ' - o

e Metric Units. pace 70033 ‘ :
- “HUD has requested comments on the use of metric units of measurement in the
Construction and Safety Standards. Comment is specifically requested on whether
-English and metric units should be used concurrently or whether only one or the
other should be used. HUD is interested in any information on whether theze are
circumstances in which the use of one of these measurement systems would be
more appropriate than the use of the other.” '
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HUD should definitely concentrate on a single system of units and that system
should be English. Most aspects of the construction industry have been, and will
continue to be, slow to convert to metric. So a dual system would only confuse and
take up additional space. One only has to look at the current model building codes
to see how little is gained by the constant use of metrics in parentheses and in
footnotes to tables.

There may be some isolated cases where the reference to metric in addition to
English could prove helpful. In the case of small pressures, where Pounds per
Square Inch (ps1) or inches of water or inches of mercury have traditionally been

_ used, Pascals is becoming the unit of choice. Some dial gauges, in fact, may only
have Pascal increments. Having Pascal alternate numbers in parenthesm In these.
isolated cases could prove helpful

+« Additional Testing 3280 305 (e) (2):

HUD 1s requesting comments on whether these changes for critical connections in
high wind regions should be implemented unless also supported by suitable load
tests.

The MHCC did not believe “suitable load testing” is necessary when engineering
calculations and analysis supports use of these materials and connections in the
proposed rules presented to HUD. HUD has always allowed calculations and
analysis to be used instead of testing. Testing, while more specific than calculations,
is generally less conservative.

In fact it is generally understood that HUD will not allow testing of simple
assemblies which can be easily calculated. Some of the connections used in high
wind regions would fall into this situation and need to be calculated anyway. This
change is also consistent with the preference to use “performance requirements” set
forth in 3280.1.

The MHCC again reviewed our recommendation at the January 27, 2005 meeting
and continues to recommend that the final rule does not need to require. “suitable
load testing™.

o« Ventilated Walls 3280.504 (b).
- HUD 1s requesting comments on whether the final rule should also include
provisions to restrict exterior wall cavities from being ventilated to the outdoors as -
required by the Waiver. The rule as published already has such a restriction on
exterior wall cavities being vented to the outside when the alternate specified in
3280.504 (b) (4) is used. Note that the vapor retarder location specified in 3280.504
(b) (4) is an alternate to that called out in 3280.504 (b) (1) and therefore could not
be used with a vented wall cavity specified in 3280.504 (b) (3). '

From a practical —.useable standpoint, in order for the alternate vapor retarder
Jocation to be of any use at all, it is absolutely necessary to provide some minor
exception to the requirement that the interior finish have a combined permeance of
not less than 5.0 perms. The MHCC has already discussed with HUD the need to
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include these excﬁiations which are part of further changes to the Standards
approved by the MHCC but not yet in proposed rule form.

The MHCC at the J anuary 27, 2005 meeting recommended that HUD include these
_exceptions in the final rule so the alternate vapor retarder location can be a useable
option.

* - Proposed changes to 3280.209 Roof Truss Testing.
The MHCC recommended accepting more stringent initial quahﬁcatmn testing of
truss designs that have been talked about.and supported by the industry, code

- development work groups and task forces over the last ten plus years.

Based on this history and the MHCC recommendation, HUD included these
changes in these proposed rules. However, as part of the public review process
concerns have been expressed by, and to members of the MHCC. These concems
include issues either not previously considered or not believed to have been a
problem by the MHCC in developing its recommendations to HUD.

Several areas especially lacking in the MHCC consensus development process
were adequate consideration of the true costs associated with the adoption of this
proposal; the impact these changes may have on the testing procedures and the
industry; and the proposal’s impact on roof truss home design and future
1nnovation.

Based on the MHCC consideration of these concems at the J anuary 27, 2005
meeting, the MHCC is asking that HUD extract this proposal from the proposed

- rules and return the proposal to the MHCC for further consideration and
developmment.

The Manufactured Housing Cohsensus Committee asks that you consider these
comments which reflect our actions at the January 27, 2005 meeting as the Department of
Housmg and Urban Development proceeds with final rule adoptlon

“y’{ &/

Robert E. Solomon, PE
Project Manager
Manufactured Housing Consensus Committee

C: MHCC Members

ENCL: Supporting Materials for 3280.309

Page 5 0f 6



ENCLOSURE

SUPPORTING DOCUMENT FOR 3280.309 FORMALDEHYDE
| - HEALTH NOTICE |



501-26

MANUFACTURED HOUSING

dud¢d or finished or where the plywood is finished. The q#®
ity edqtrol plan shall be designed to ensure that all génels
comply\with 48.1. The plan shall establish ongoi
dures to INentify increases in the formaldehyde emjfion char-
acteristics dthe finished productrcsulung fromyfhe following
changes in pigducton:

"{1} In the case§f plywood
a. The facili
is changed.
b. The thicknessWf the panelg
els are thinner.
c. The grooving pat the panels is changed so that
" the grooves are degMer or closer together. ’
{2) Inthe case of partickfbog

where the unfinishgff panels are produced

s changed so that the pan-

a. The resin fgfmulatioN\is changed so that the
formaldehyfie-to-urea rathy is increased.
b. The amg#nt of formaldehyddgesin used is increased.
c. The ppfss time is decreased.
(3) Inthe gfise of plywood or particlebodd

a. Ae finishing or top coat is change} and the new fin-

shing or top coat has a greater formaMehyde conient.

. The amount of finishing or top coat ude¢d on the pan-

els is increased, provided that such firkshing or top
oat contains formaldehyde.

4-8.2.4 TAg testing laboratory shall periodically visit the plant
to monitoryuality control! progedures to ensure that all ceru-
fied panels Aget the standard.

4.8.2.5 To mai\tain its certification, plywood or i 'clcboard
shall be tested bi\the air chamber test spécifiedgh Section 56
whenever one of e following events occurs:,

(1). In the case of\pardcleboard, the regfn formuladon is

changcd so th\t the .formaldehyfe-to-urea rmatio is
- increased.

(2) In.the case of partiNeboard or p
top coat is.changed\and the
contains formaldehydy, ,

{3) In the case of particlebAard g% plywood, the testing labo-

. ratory determines that atf\agff chamber test is necessary to
ensure that panels comp with 4-8.7.

ood, the finishing or
w finishing or top coat

48.2.6 In the event that agfair a.mber test measures levels
of formaldehyde from ply ood of particleboard in excéss of
those permitted under 44.1, the fekted product’s certification
shal immediately lapsgfas of the date of production of the

¢ proce-

" 4-8.3 Panel Identfication

tested panels. No pafel produced &n the same date as the
tested panels, or oniny day thereaftey, shall be used or cert-
fied for use in mghufactured homes unless in accordance
with 48.2.6.1 angff4-8.2.6.2.

48.2.6.1 Ane product ccrr.iﬁ'cation shdll be permitted to be

obtained by gfsting randomly selectéd plaels that were pro-

duced on ghy day following the date of¥production of the

tested papfls. If such panels pass the air chafber test specified

mn Sectigh 5-8, the plywood or particleboardiproduced en that

day angf subsequent days shall be permitted tiqbe used and cer--
tifiedyfior use in manufactured homes.

4 32.6.2 Plywood or particleboard produced on the same day as
e tested panels, and panels produced on subsequent days, if
ot certified pursuant to 4-8.2, shall be permitted to be used in

manufactured homes only under the following circumstances:

1899 Edition

i

panel bonded or coated wi s
#ely phenolformaldehyde
facturcd homes shall be

Ed. The treated panels shall be permitted to be recertified

#and reidentified in accordance with 48.2 and 4-8.3.

4-9 Healik Notice on Formaldehyde Emissions.

4-9.1 Each manufactured home shall ilavc a health notice on
formaldehyde emissions prominently displayed in a tempo-=
rary manner in the kitchen (e.g., countertop or exposed cabi-

" . net face). The notice shall read as shown in Figure 49.1.

492 The notice shall be legible and typed using letters at
least !/, in. (6 mm) in size. The title shall be typed usmg letters
atleast 3/, in. (19 mm) in size.

4-9.3 The notice shall not be removed by any party prior to
delivery of the home to the first purchaser of the home for
purposes other than resale. .

4-9.4 A copy of the notice shall be included in the consumer
manual required by Section 1-3.

Figure 4-9.1 Health notice on formaldehyde emissions.
Important Health Notice

Some of the building materiais used in this home emit formaldehyde. Eye,
nose, and throat imtation, headache, nausea, and a variely of asthma-
like symptoms, including shoriness ol breath, have been reported as
a result of formaldehyde exposure. Elderly persons and young
children, as well as anyone with a history of asthma, allergies,or
lung problems, may be at greater risk. Research is continuing on the -
possible long-term effects of exposure to formaldehyde.

Reduced ventilation resulting from energy efficiency standards may
allow formaldehyde and olher contaminants to accumulate in the indoor
air. Additional ventilation 1o dilute the indcor air may be obtained from
a passive or mechanical ventilation systemn offered by the manufacturer.
Consult your dealer for information about the ventilation options oﬁered
with this home,

High indoor iemperatures and humidity raise formatdehyde levels.
When a home is to be located in areas subjecl to extreme summer.
temperatures, an air-conditioning system can be used o contro! indoor
temperature levels. Check the comfort cooling cerlificale to determine
if this home has been equipped or designed for the installation of an
air-conditioning system.

If you have any questions regarding the health el‘fec!s of 1ormaldehyde
consult your doclor or locat health department.
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VOTE O

ITTEE ACTION:
AFFIRMAT] 13

(Log #50)
: : Committee; MAN-STR
501- 71 - (4.9 [3280.309]): Accept -
SUBMITTER: Frapk Walter, Manufactured Housing Inst. (MHID)
RECOMMENDATION: Delete Section 48 in its entirety:

SUBS ?ANT[AT]ON: This recommended change was originally ~
submitted to HUD by the MHCSS Consensus Committee on 1229
92, but no action has been taken, There is oo difference in the
materials used in manufactured homes versus site-built homes or
modular homes, which require ne health -notices.

There is no evidence that this Health Notice is jbstrumental in
Protecting the public or in preventing litigation. -

Since 1985 when the formaldchyde product standards for

. Plywood and particleboard became effective, there has been a lot

of progress in lowering formaldehyde levels in homes. Other high
emitters, such as cigarette smoke, are not regulated by the
Standard. . - ’ ‘

The Health Notice is only a sales deterrent and should be
eliminated. It only complicates an issue that is already
misunderstood by the public in general,

'COMMITTEE ACTION: Accept.

NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 13
VOTE ON COMMITTEE ACTION: : -
AFFIRMATIVE: 12
NEGATIVE: 1
EXPLANATION OF NEGATIVE: :
JONES: This warning was enacted due to prior public health
concerns and litigaton. The reason to remove the warniog is bot
subsantiated. ‘ :

350

-is Deeded to cA

-conformance to deMection criteria in 4-5.4

| shall be of the mioimu

- excessive yielding,”
ter Decion 3

" SUBSTANTIATION: % is comMeon sense bat b dlarification

- Revise 582 and add a new appendix ite to Nad as follows:

ol . .
-| perfogffied on a minimum of three assemblies or. cAgponents to -

) ) (Log #108)

. R : Committee: MAN-STR
501- 72 - (5-1.1 [3280.401(a)]) ): Accept in Principle .
{UBMITTER: Michael L. Zieman, RADCO ' J
RGCOMMENDATION: Add the following text after the sentegfe

.in Wgé middle of the paragraph which ends “...rupture, fra e, Or

exceygive yielding.”
oly Design live load deflection criteria does not applfwhen

mon sense but ghe clarification

rect actual and poténtial misintegPretations. In
the example abdye for exterior metal siding tespffhe fmminisystem
used in the actuB\home would be separately gfihstantiated by
calculations or ottkr tests which would inchyffe an evaluation for
3280-305(d)].
COMMITTEE ACTIQN: Accept in Princifle.

Revise 51.1 and ad} a new appendix gfte to read as follows:

5-1.1* Proof Load T&ts, Every strucyffa assembly tested shall be
capable of sustaining itqdead load plif superimposed live loads
equal to 1.75 times the rdguired live Jfads for 2 period of 12 hours
without failure. Tests shak be condficted with loads applied and
deflections recorded in 1/Adesigngfive load increments at 10-
migute intervals untl 1.25 thes ghsign live load plus dead load
has been reached. Addition\Igfd shall then be applied .
continuously until 1,75 ‘Gmes 3Eign live load plus dead load has
been reached. Assembly failufshall be considered as design live
load deflection (or residual gFfi&tion measured 19 hours after live
load removal} that is greateg e limits set in 45.4, rupmre,
fracture, ot excessive yieldiff R live joad deflection criteria
hall not_apply when the #f al xsemnbly being evaluated does
pot jnclude st ral frfning memrs. An assembly to be tested
quality of ma\erials and workmanship of
est assembly, colgponent, or subassembly
shall be identified as §b type and quality grade of material. All
asseniblies, componghts,” or subassemblies\qualifying under this
test shall be subjecglfo a continuing qualifidgtion testing program
acceptable to the gfgul ’ . o
A-51.1 Examplgd

r .1

the production. Eachy

does not app i = IO A e 5 o e ‘Iili.: and
ts fastening ar neeessary to t

\ adding, ¥ not being evaluated A ]
COMM] ¥ STATEMENT: The proposal was r\yised to be in
mandatory Moguage. An appendix note was credte to address the .
nonmandafory references of the examples as noted 1\ the ' o

proposal e term “metal siding” was changed to “Ngdding” for
clarificigfon and to identify that this is Dot just limited §§ metal
siding - :
N R OF COMMITTEE MEMBERS ELIGIBLE TO YOTE: 13
YOTE ON_COMMITTEE ACTION:

 AFFIRMATIVE: 13 ’

. " (Log #109) |
N - . Compgiftee: MAN-STR
501- 73 - (5-1.M3280.401 (b)]): Accept in Pringifilc .
SUBMITTER: Michael L. Zieman, RADGO
RECOMMENDATIQN: Add the followin g, after the sentence
in the middle of the Bgragraph which eyl “..rupture, fracture, or

Design live loadMeflectiongMiteria does not app hen
dil-Fani e assembly beiyl algiited does not jnclud '|_-1-
framing members. For examMo#®exterior m iding tests wh
he metal siding and its fas ¥l g are evaluated b he framing

te) ecessary to test thafmetNsiding, js not being evaluated,

e B R T

is needed to correct aghial and potedhal misinterpretations. In
the example above fof exterior metal s ing test the framing system
used in the actualgfome would be sépar) ly substantiated by
calculations or giher tests which would inMude an cvaluation for
conformarice # deflection. criteria in 4-5.4 1§ 80-305(d)].
COMMITTBE ACTION: Accept in Prindple]

5-1.2 JAtimate Load Tests. Ultimate load tests Xall be

gegglally evaluate the structural design. Every structda assembly
gyftomponent tested shall be.capable of sustaining its Yptal dead

A s
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COMMITTEE ACTION: Acceptin Principle. X
Add at the ¢nd of this section "...below the outer side walls g
yis seclion now reads: y.
4 Requirements for Ties, Manufactured homes in g#
shall require only diagonal ties. These ties shals
e main frame and below the outer walls. Ally ]
ed homes designed to be locdted in Wighl Zone IT and
U] shall have both vertical and diagoghl ties below the

WATEMENT: This proposegfrevision establishes
the clarification thgt both vertical and diaggnal ties are to be used.
This section does nd mandate that eachgfpe of tic hasto be
installed with each oer, just a2 combig¥tion in this location. In
response to the Techni¥l CorrelatindfCommiuee's concern on the
endwall application, an ¢ dwall isgfot considered an outer wall by
‘the industry. y
NUMBER OF COMM 4
VOTE ON COMMITTEE A(R

BERS FLIGIBLE TO VOTE: 16

Substantiatig: The above suggesied revision Would remove my
negative cgffiment and retain current requiremagts for vertical
gf diagonal tic thereby not reducing predgnt levels of

£ 10 overwurning and uplift. As presenty pyoppsed, it
#be possibie 6 place fewer vertical tes at grealg spacing
' could significantly redistribute forces and causd

mature failure of the vertical ties and/or higher loaded
chors. .

. {Log #58)
Committee: MAN-STR
h- 61 - (46.4 [3280.306(d)]): Reject :
S TTTER: Richard A Mendlen, Dept. of Housing and ban
Develgpment . ) .
COMMENT ON PROPOSAL NO: 501-65
" RECOMMENDATION: ' Delete proposed revision to (s section
and retair\existing language 10 read as follows:
46.4 Al Wganufactured homes designed to be logficd in Wind
Zone II and Wind Zone JII shall have a vertical g installed a
each ianal ic_location. beth—vertcal-and—djffeen tes:
SUBSTANTIATYON: The current proposaffwithout adequate
enginceringjusti ation, significandy redpdes the number. of ties
and weakens the afhoring system requigfd by the present
- Standards. The enu¥g subject of adegyfate anchoring and
foundation systems toYesist high wigh forces requires additional
field,studies and investuation. ] .
COMMITTEE ACTION\Rejectg .
COMMITTEE STATEMENT: Jhis action was taken based on the
Technical Commitiec's acudg#on Comment 531-60 (Log #31)
which revised this section clarification. )
NUMBER OF COMM . BERS ELIGIBLE TO VOTE: 16
VOTE ON COMM j :
AFFIRMATIVE: 134
NEGATIVE: 1

" NOT RETURN
EXPLANATIO
MENDLEN: as follows:
46.4 All gh b be located in Wind
Zone II a al tic installed a
ach diagonal ichy 1
Substayfiation: The above suggesied revision whpld remove my

negagfee comment and retain current requiremeig for vertical
tiegfft each diagonal tie thereby not reducing presei levels of
rgfistance to overturning and uplift. As presently priguosed, it
#ould be possible Lo place fewer vertical ties at greateNgpacing
which could significaniy redistribute forces and cause
premature failure of the vertical ties and/or higher loaded
anchors. - ‘

" manufacturing of ancRpr equipmey
.anchor certification crikria permj

. The anchor tested in this Righ

" standard is gedred
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50163 - (4-9 [3280.309]): Reject

.Development

" seTves as'a disclosure statement to those who are extremely

.consult their doctor or local health department.

. (Log #65)
g ) Committee: MAN-STR

pl- 62 - (46.6 [3230.306(1)]): Reject .

UBMITTER: Mark A. Nunn, Manufactured Housing Inst. . :
COQMMENT ON PROPOSAL NO: 501-66 L
REAOMMENDATION: Revise Section 4-6.6 10 read as SBllows: ,

46X Anchoring equipmentload resistance.- Anchoghg
equipent shall be tested jn_the low range.of each sof :

lassificyion, and. be capable of resisting an allowg#fle working Co
load equato or exceeding 3,150 Ibs (1.43 x 103 ) and o
withsiandirk a 50 percent overload (4,725 1b top) (2.14 x 103kg)
without failitRge of either the anchoring cquipg€nt or'the
attachment piint on the manufactured homg

The minimur reguired test val or soilfflassifications are: ] i
a lass 2 — in. g ’ !
b lass 3 — in. -04 K
! da — 5 in. 3.18" O -
d Ia A0 — ;':
SUBSTANTIATION\ This requiregfent would affect the

‘The current ground

£ 1testing at the highest end of
afSoil has a range from 275 10 350
gfsted ad the higher end of around
K soil test probe kil torque wrench,
gl range would not be expecied to
develop the required workig load at the lower end range of 275
inchzpounds. In this mangfe ground anchors tested in the lower -
range of cach soil classiffatio would be expected to perform as
intended for the entire foil claification.

.This requirement woffid provide simi i

the soil classification.
inch-pounds. Anchors |
340 — 349 inch-pounds u¥ng

= similar prolection to the
consumer as that prgfided by theywind zone standards, where the
ard a "“worsejcase” scenario, rather.than the
opposite as currengly exists with grognd anchors. , -

ven though thefcommitiee recogniged that there is some
Justification in egablishing mipimum¥griteria associated with soil
classifications affd overall application dithe anchoring
provisions, i on the testing values tdybe used were suggested
to be measughdle and defined. This profpsed comment secks to
clarify whayff intended by the low range vRue for ground anchor
testing.- . :

Note: Sgpporting material available for reiew at NFPA
Headqugfters. . -
COoMI ACTION: Reject.

COMM STATEMENT: The requirement¥or soil
classication is not a requirement that is appropigtely addressed
withifh this document. These provisions should be\gddressed in
thefippropriale documents that pertain to sile sct an§ by the

_appropriate regulations established by the local and s

honies. : .
UMBER OF COMMITTEE MEMBERS ELIGIBLE TO YWQTE: 16

' VOTE ON COMMITTEE ACTION:

AFFIRMATIVE: 14
NOT RETURNEL: 2 Patel, Wills

’ {Log #57)
Committee; MAN-STR

SUBMITTER: Richard A. Mcndlen, Dept. of Housing and Urban

COMMENT ON PROPOSAL NO: 501-71 .
RECOMMENDATION: Delele the proposed revision 10 this
section in its entirety and retain the existing language for the
Health Natice in the current 501 Standard. )
SUBSTANTIATION: No 1echnical justification has been
EImVidCd in support of the proposed action 1o eliminate the
ealth Notice on Formaldehyde Emissions. The statement offered
in support of the action as substantiation that the Health Notice
does not protect the public is not accurate. After reviewing the
‘Notice, prospective purchasers can make.informed decisions.
regarding symptoms and potential risks to themselves and family
members due to éxposure to formaldehyde. The Health Notice

sensitive and more. at risk and advises concerned individuals to

COMMITTEE ACTION: Reject.

“it
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COMMITTEE STATEMENT: The Technical Commiuee stands -
on retommendations of the original Proposal 501-71 (Log #50).
There has been significant changes associated with this material
since 1985 and -this notice is not necessary now because of the
levels now found within a home. It is noted there is nothing
restricting the home manufacturer from providing this
information to the purchaser in their general information
ackage. : ’
RTUMI%ER OF COMMITTEE MEMBERS ELIGIBELE TO VOTE: 16
"VOTE ON COMMITTEE ACTION: :
AFFIRMATIVE: 13 ’
NEGATIVE: 1
NOT RETURNED: 2 Patel, Wills
EXPLANATION OF NEGATIVE:
MENDLEN: No technical justification was provided at the TC
-meeting in support of the proposed action to climinate the
"Health Notige on Formaldehyde Emisstons:. Instead, the. TG
members indicated that the notice was no longer necessary
. because of fewer complaints and lower formaldehyde levels found
in the home. Information was not provided that formaldehyde is
nd longer a health risk for certain individuals even at the Jower
fonnaldeh‘ydc levels. As stated in my early cofment on this 3
. proposal, "the health notice serves as a disclosure statement to
these who are extremely sensitive and more at risk and advises
concerned individuals o consult their doctor or local health
department. ’ . '

—d

. " (Log #66
- © Commitiee: MAN-ZPP

64 - (5-2 [3280.402]); Acceptin Principle : p
ITTER: Mark A. Nunn, Manufactured Housing Inst,
ENT ON PROPOSAL NO: 501-74 '

Fthe .-
iNg: (Underlining omited for clarity, except fogfevised :
Section {-2.6.) .

5-2.1 Roof [Nad Tests. The following is an agfeptable procedure
. for roof truss Ksting. Where roof trusses acyffs support for other
members, have fave or cornice projectionggbr support
concentrated loals, roof trusses shall be yg&ted for those
conditions; : ’

gtn loads, and actual support

ghial movement. When tested

g trusses, trusseés shall be

ff Lo give the required clear span

\nife distance (Lo) if applicable as
specified in the design. TriNdftests shall be performed ona = -

-minimum of three trusses tgfvaluate the truss design.

ingly, trusses shall be positioned

-52:2.1 When wusses are 1
jorts pryperty located and have the roof

in a test fixture with sup
loads evenly applied.

pited to be shealged with 1/4 in. (6 mm
thick nominal 12 i (305 mm) wide Jywood strips. The,
plywood strips shaffl be at lcast long enfugh 1o cover the 1o
chords of the tffses. Adjacent pltywoo strips shall be separated
by at least 1/8 g (§ mm). The plywoodstrip shall be nailed

_with 4d nails gf equivatent staples not clofer than 8 in. (203 mm)

ghg the top chords. The bottdm chords of the

foe permitted to be either;

chord shall be pe

aterally braced together {not cross bracd g) with I'in. x 2 "~
fo mm x 51 mm) stripping not closer than Y in. (610 mm)
ongfenter nailed with only one 6d nail at each triks -

¢) as an altemate the top and bottom chords shBll be )
permitted to be braced and covered with a material and with the

connections or method of attachment as specified for the
completed manufactured home, .
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4 523 Measuring and Loading Methods. Deflections in each Lruss

sRall be measured relative to a fixed reference datum.

Dlections shall be measured at the free end of an eave or
-cofgice projection and at as many Bottom chord panel poin
necdgsary to.obtain an accurate representation of the defleciffi
-trusstgs) -but shall be measured at least at the mid-span angfat
two quiyter points. Deflections shall be read and recordgh to the
nearest X16 in. (1.6 mm). Dead loads shall be appliedflo the
lop and bdtom chords and live load to the Lop chordgf rough a
suitable hydfaulic, pneumatic, or mechanical systemghr weights to
simulate JoadW, Load units for uniformly distributghl }oads shall
be separated sdythat arch action does not occur, gAd shall be
spaced no greatéq than 12 in. (305 mm) on cengr so as to
stmulate’ uniform ¥ading. Bottom chord load g shall be spaced
as uniformly as pradical. Truss gravity loadglhall be calculated
based on. the overail Yuss Icng’th (horizontf projection) -
iricluding eave or corfce projections.

5-2.4 General Test Proclgures. Genegll test procedures include
the following methods. ; .
5-2.4.1 Dead Load. Measurdandffecord ipitial elevation of the
truss{es) in the test position a\gh load. When trusses are .
arranged according 10 Sectiong®2.2,2(¢), the no load to dead-
load measurement is not reqire®. Apply dead loads to the top
and botiom chord of the (s thalare representative of the
weights of the materials 1gfbe suppdgted by the truss. The actual
ceiling/roof assembly dglld loads shll be ‘used with 2 mininsum
of 5 psf on the top chgfl and 3 psf orfthe botiom chord. Greater
dead |oads shall be aghlied to the top ¥nd bottom chords if
required, to represegft the actual loads. Yead loads to be applied
to the truss test asgfmbly shall be permit®d to include only the
weights of materighs supported by the uusqand not the weight of
the truss itself. Flowever, readings from loXd cells (when used)
on which the it truss rests shall refiect the Yum of the a plied
laad plus thegfreight of the truss. Apply dead§oads and Eoldfor
- five minutegf Measure and record thedeflectidigs.

5-2.4.2 Lffe Load. Maintzaining the dead loads, a) ply live load 10
the topghord in approximate 1/4 live load incremints until dead
load gfis 1.25 times the live load is reached. Meas and record
the deflections at a minimum of five minutes after ealh live load
inggEmeni has been applied. Apply incrementzl loads pt 4
gFiform rate such that approximaiely one-half hour is quired to
Each full design live load.

5-M.3 Cverdoad Phase, Additonal loading s.hall then be o piftd -

coniquously until the dead load plus 2.5 times the design ligh

load isgeached. This overload condition shall be maintaig d for -

five minNes. After five minutes, remaove the overload angfliesign
live load gving the design dead load in place. Recorddhe truss
recovery wiC\in the next four hours.

5:2.44 AccepMgce Criteria, The truss dcsig-n shajfbe considered
10" have passed it\y! of the following conditions gfe met:

. (a}) No.load to deld load deflection shall | less than L/480 for -

simply supported clea\spans and less tha
cornice projections, an - . - . )

(b} Dead load to desigy live load dejction shall be less than
L/240 for simply supporteN, clear spagh and less than Loy 120 for
€ave or cornice projectionsNand

(c} The truss shall ‘maintaiMthgfverload condition for five
.minutes without failure, and . . ’

(d} The truss shail recover '\ least L/240 for simply
supported clear spans and L#7198for cave and cornice
projections within four hgifts afier Wie overload condition and
design live load have begh removed.

Lo/ 240 for.cave and

5-2.5 Test Procedurgffor Bowsu-il:lg Trikgses Only. l;’vowa-r_ring
“truss(es) test procgffures include the fol wing methods.

5-2.5.1 Dead Lgfd. Measure and record intal elevation of
truss(es) in thyfftest position at né load.- W'hc LIIsses are
arranged p ection 5-2.2.2(c) the no load top &ad load
measuremght is not required, The actual ceilinggoof assembly
dead logd® shall be used with a minimum of 3 pst Oy the top
chiord #hd 2 psf on the bottom chord, Greater dead pads shall
be agfilied to the top and bottom chords, if required, By
regfesent the actual loads.” Dead loads to be applied 1o We truss
L asscmbly shall be permitied to include only the weighly of
aterials supported by the truss and not the weight of the truss
itself. However, readings from load cells {when used) on which

kS
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The HUD formaldehyde rule went into effect on February 11, 1985 [49 Fed. Reg. 32847] At
the time HUD enacted the rule, the only existing residential ambient air formaldehyde
standards in the US were in Wisconsin {0.4 ppm for manufactured housing) and Minnesota
(0.5 ppm for manufactured housing) [48 Fed. Reg. 37137]. In publishing the rule, HUD
concluded that “an indoor ambient formaldehyde level of 0.4 ppm provides reasonable
protection to manufactured home occupants” [49 Fed. Reg. 31998]. After reviewing the
available literature, HUD also concluded that “there is insufficient medical and scientific
evidence to substantiate more than mmnnal health benefits when formaldehyde levels are
reduced below 0.4 ppm.”

In the ensuing years, a level of 0.1 ppm has been recommended by various organizations,
such as: -

* The Califomia Air Resources Board (CARB) sets a level of 0.1 ppm as an “action
level” above which it recommends taking action to reduce fonnaldehyde levels in the
air, and a level of 0.05 ppm as a “target level” [CARB 1991].

* Health Canada sumlarly sets a level of 0.1 ppm as an “action level” and 0.05 ppm as
a “target level” [Health Canada 1987].

" _ The US Consumer Products Safety Commission (CPSC) currently Iists a ]evel of 0.1
ppm as the symptom threshold for most people [CPSC 1997).

* The US Environmental Protection Agency has established 0.1 ppm as the level at
which symptoms may occur [EPA 1995).

_ Unique factors exacerbated the formaldehyde problem in manufactured homes further

enoouragmg HUD to establish standards. These factors included:

*  Manufactured homes used more of the types of products contamlng formaldehyde .
than other types of residential structures. At the time the formaldehyde rule was
enacted, a significant portion of the interior wall finish of manufactured homes was
made of urea formaldehyde (UF)-bonded hardwood veneer plywocd. The floor

“decking of manufactured homes was typically made of UF-bonded particleboard.

»  Manufactured homes on average had a smaller volume of interior space than single
family detached site-built homes. The smaller volume of typical manufactured
homes (compared to site built homes) was assumed to exacerbate the formaldehyde
‘concentrations in the indoor air.

2. The current situation

A review of the current situation with regard to formaldehyde concentrations in new homes
suggests that the limits on material emissions in Section 3280.308 (see Appendix A) have had
their intended effect. A confluence of factors, including the post-1985 changes in the
manufacture, selection and application of materials, the trend toward larger homes and the
requirement for whole house ventilation (Section 3280.103) have all contributed to
significant reductions in ambient formaldehyde levels. The impact of these factors is
described in the sections below. '
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Tablé 1 Summary of material formaldehyde emission requirements

Material HUD Standard requirement for ~ | Voluntary industry
requirement | maximum formaldehyde emissions | product standard
Particleboard { 0.3ppm 0.2ppm (underlayment and decking) | ANSI A208.1-1999
0.3ppm for other grades )
Plywood 0.2ppm . 0.2ppm ANSIVHPV A HP-
: ‘ ' 1-2004 '

The new product standards dramatically reduced the formaldehyde emissions from UF-
bonded bonded wood products (including plywood paneling and particleboard). From 1980
to 1985 average formaldehyde emissions from particleboard declined 85% [McCredie 1992].-
On average, formaldehyde emissions from UF-bonded wood producm declined betwaen 75%
and 90% from 1980 levels [McCredie 1992]. :

It is important to note, however, that actual concentrations of ambient forma]dehyde ina
" ‘home will vary depending on an array of factors including: the amount of UF- -containing
" -material present in the home, the temperature and humidity, and the amount of fresh ajr

ventilation provided to the home. In addition, the rate of formaldehyde emission from a
-source material will decline as the material ages [CPSC 1997]. :

2.3. Health and formaldehyde levels

The health consequences of various formaldehyde levels continue to be a topic of debate
among researchers. Particularly at very low concentration (below 0.1 ppm) there is no
consensus on safe levels or durations of environmental formaldehyde exposure. The
Organization for Economic Cooperation and Development in its Screening Information Data
Set describes the following symptom levels (Table 2)[OECD 2004]:

- Fable 2 Summary of symptoms due to air borne formaldehyde
exposure [OECD 2004]

Symptoms Level (ppm)
‘Eye irritation threshold for most people 0.3100.5
Odor threshold ' 0.5t01.0
| Significant eye irritatiqn ‘ ' 1.0
Moderate to severe eye, nose and throat irritation | 2.0t0 3.0

A phenomenon known as chemical hypersensitivity affcctmg a small portion of the
population causes a few individuals to be extremely sensitive to many indusfrially-produced
chemicals, including some used jr the manufacture of building materials and other products
used in the home. While formaldehyde may be among the chemicals that, at even exiremely
low levels, can affect these people, many other chemicals commonly found in household
items, such as cleaning products, perfumes, pesticides, personal care products and pamts may
elicit symptoms in some 1nd1V1dua]s -

2.4. Increase in home ventilatio_n rates

One of the provisions of the 1985 HUD formaldehyde rule is a requirement that -
manufacturers offer an optional ventilation system in new manufactured homes. This was
replaced by HUD in 1994 with the adoption of Section 3280.103 (b) into the HUD standards
establishing whole house ventilation requirements. Under the Pprovision, manufacturers must

5
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median formaldehyde concentration was found to be 0.037 ppm, and all
concentrations were lower than the most restrictive guideline in the US at that time of
0.050 ppm (the CARB guidelines).

= Pilot Study Formaldehyde Levels in Manufactured Homes from Occupant
Placed and Activated Passive Monitors [Angleton 1988]. This study was
conducted in 1988 for HUD by the NAHB Research Foundation and the Hardwood
' Plywood Manufacturers- Association. Researchers measured formaldehyde
. concentrations in eight occupied and furnished manufactured homes and found long-
term (7-day) average measured formaldehyde concentrations ranging from 0.01 ppm
to 0.05 ppm with an average of all homes of 0.03 ppm.

" Formaldehyde Measurements in Five New, Unoccupied Energy Efficient
Manufactured Homes [Parker 1986]. In this study, conducted in 1986 by the
Pacific Northwest National Laboratory, researchers measured the formaldehyde
concentrations in five new energy efficient unoccupied manufactured homes built to
the specifications of the Model Conservation Standards (MCS) established by the
Northwest Power Planning Council. As MCS homes, they incorporated measures that
resulted in an extremely tight building envelope. To compensate for the low level of
natural air infiltration, homes built under the program were required to be equipped
with air-to-air heat exchangers (AAHX). The average measured formaldehyde
concentration for the five homes with the AAHX on (operating mode) was 0.078
ppm. Average levels for each of the homes ranged from 0.065 ppm to 0.097 ppm.

A search of the literature has not revealed any scientific studies of formaldehyde in
manufactured homes, constructed since the implementation of the HUD rule that measured
average operational levels of airborne formaldehyde abave the EPA and CPSC threshold of

0.1 ppm.

A number of engineering firms that offer building performance and diagnostic testing

. services for the manufactured housing industry have had ekperience testing for formaldehyde
in manufactured homes in the past. MHRA conducted a survey of these firms in June 2004
requesting data on measured formaldehyde levels in manufactured homes constructed since
1995. Of the five firms responding, three had had no formaldehyde-related complaints and
therefore no data. Two firms provided data from the homes they had tested. Since 1995,

-each firm had tested a single home (see Appendix B for letters with test results from the two
firms that have conducted recent testing). One of the tests indicated a level of 0.06 ppm and
the other test was negative for the presence of airborne formaldehyde.

The historic data is shown on Figure 1 and illustrates the trend in levels of formaldehyde

- concentrations over time. Also shown on the graph are the CPSC symptom level (0.1 ppmy},
the CARB action and target levels (0.1 ppm and 0.05 ppm respectively), and HUD’s target

~ level (0.4 ppm). All homes in the data set constructed since 1990 ar¢ below the 0.1 pPpm

- threshold. e .
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3. Conclusions and recommendations

As noted above, the conditions that led HUD to promulgate formaldehyde regulations in the
_early 1980 s have largely dissipated. Compared with homes constructed 20 years ago, the

evidence suggests that new homes have dramatically Jowered levels of air borne

formaldehyde.. Among the major factors accounting for the reduction are the following:

* The building materials regulated by HUD contain 75 to 90% less formaldetyde than
they did prior to the HUD rule.

= Hardwood plywood panelmg, the most used urea formaldehyde-containing material
in pre-1985 manufactured homes, is rarely used today. It has been supplanted by
non-formaldehyde containing gypsum board in over 95% of all new homes.

* Manufactured homes today are lafger and have a mandated fresh air whole house’
ventilation system diluting the concentration of any remaining formaldehyde In the
indoor air.

- Recent measurements of formaldehyde levels in manufactured homes, albeit limited in
number, provide hard evidence of the impact of these changes, and attest to the success of the
HUD rule in eliminating formaldehyde contamination of indoor air as a problem in modern
manufactured homes. The small number of studies on homes constructed since the passage
of the HUD formaldehyde rule is likely the result of few homeowner complaints-and the
general attitude within the building science community that formaldehyde in manufactured
homes is no longer a potential health hazard. Neither HUD, the US Environmental Protection
Agency, the manufactured housing industry, nor any state or regional organization that
actively studied this issue in the 1980s has seen the need to conduct tests of formaldehyde
levels in manufactured homes in recent years.

Consumer complaint data relating to formaldehyde for the 12 states that HUD monitors has
been requested and will be incorporated into this paper as an addendum when it becomes
available. While anecdotal, a survey was conducted of the design approval primary inspection
agencies (DAPIAs), organizations that would typically be involved in responding to
consumer complaints. Most of the DAPIAS indicated that they had received no complaints
over the past 10 years or so. Data collected by one DAPIA (RADCO) is included in this
Appendix B to this report and mvolved a total of nine homes over a six year penod the most
recent being 1996,

With regard to the HUD standards for formaldehyde, the following are fecomrnended actions:

* The'HUD rule establishing maximum formaldehyde emissions for plywood and
particleboard (Section 3280.308) used in manufactured homes should remain in p]ace
as it has been instrumental in Jimiting ambient levels of formaldehyde in
manufactured housing.

= There appears to be no Justlficatlon for maintaining the Health Not;ce (Section
3280.309) and this provision should be repealed. The health notice required by the
HUD formaldehyde rule is misleading and jts implication that the air in manufactured
homes contains dangerously high levels of formaldehyde is outdated and contradicted
by the literature, contemporary data and experience. The levels of formaldehyde
present in modern manufactured homes are lower than that recommended by
-authoritative sources

Posting of a health notice suggests that under certain conditions, that are not
uncommon in new homes, people will suffer ill effects. For current construction, this
has not been demonstrated and no evidence has been found to substantiate such a
claim. To justify a health warning, convincing scientific evidence must be provided.

9
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Appendix B%—Letters from independent engineers
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p’“»«ah% : ~ .ComfortWorks Engineering

. E‘ .
E Building Systerns Evaluation, Indoar Air Quality, Healing & Cooling Energy Systems, Tramlng And Research
0 Or 705 Wads Stree1 . Durham NC 27701 « (919) 056 5150 * (019) G56-7244 (l'ax) . francls conlln@gte net

Tune 30, 2004

Jordan Dentz :

" Manufactured Housing Research Alha.nce
2109 Broadway, Suite 200
New York, NY 10023

. Re: Testing for Formaldehyde in Manufactured Housing

Dear Jordan:

In May 2000, 1 vxsxted a 2-month old home (sited 2 months) in Clayton NC to follow up reports
of formaldehyde and symptoms consistent with indoor air problems. In the end, no mgmﬁcant
elevation of formaldehyde levels was discovered. Excerpts from my report follow:

JAQ Complaint :
The occupants reported that the air in the home had a chemical odor that causcd
burning of the eyes. They had experienced a variety of symptoms that included: eye
buming, nausea, headaches, and respiratory difficulties that coincided with the period
of time living in the home. The retailer had also observed the eye burning and odor
phenomenon. The problem began 3-4 days after occupancy and seemed to be more
intense after a rainstorm and periodically after that — sometimes bemg much stronger
than others.

Initial (lawed) formaldehyde test

An independent environmental testing laboratory tested the air in five. rooms on May-
16-2000 for formaldehyde. Their analysis of the results indicated an elevated level of
formaldehyde from 0.5 to 2.5 parts per million (ppm) at which point the occupants
were told to leave the house. Upon reviewing the testing protocol, these tests were
found to have been conducted incorrectly. The initial formaldehyde testing was
conducted with a pump not certified for the particular test procedure - use of non-
certified pumps for the particular formaldehyde tests are known to resu]t in
considerable measuremcnt EITors

Final formaldehyde analysis

I visited the house a second time on May 26, 2000. At thxs time the envuonmental
testing lab conducted a second fonnaldehyde test of the same roems, and building
cavities under my supervision using the proper protocol under conditjons designed to
maximize formaldehyde levels. Since the analysis involved a Sub_]E:CtIVC
interpretation of an indicator color in a glass tube for which no one present had
specific experience; I had duplicate sample tubes sent to the manufacturer of the
tesling apparatus for interpretation. Their written analysis stated:

Empfoying'a fotal systems approaéh ‘towards understanding building performance
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"An Update on Formaldehyde - 1997 Revision"

U.S. Consumer Product Safety Commission (CPSC)’
Washington, DC 20207

CPSC Document #725

(reprinted by the U.S. EPA)

What is Formaldehyde?

Formaldehyde is an important industrial chemical used to make other chemicals,
building materials, and household products. It is one of the large family of chemical
compounds called volatile organic compounds or 'VOCs'. The term volatile means
that the compounds vaporize, that is, become a gas, at hormal room temperalures.
Formaldehyde serves many purposes in products. It is used as a part of:

-+ the glue or adhesive in pressed wood products (particleboard, hardwood
plywood, and medium density fiberboard (MDF));

preservatives in some paints, coatings, and cosmetics;

the coating that provides permanent press guality to fabrics and drapenes
the finish used to coat paper products; and

certain insulation materials (urea—formaldehyde foam and fi berglass
lnsulatlon) :

Formaldehyde is released into the air by burning wood, kerosene or natural gas, by
automobiles, and by cigarettes. Formaldehyde can off-gas from materials made with
it. Itis also a naturally occurring substance.

The U S. Consumer Safety Commission has produced this booklet to tell you about
-formaldehyde found in the indoor air. This bocklet tells you where you may come in

- contact with formaldehyde, how it rnay affect your health, and how you mlghl reduce
your exposure to it. :

Why Should You Be Concerned?

Formaldehyde is a coloriess, strong-smelling gas. When present in the air at levels
above 0.1 ppm (parts in a million parts of air), it can.cause watery eyes, burning
sensations in the eyes, nose and throat, nausea, coughing, chest tightness,

: wheezing, skin rashes, and allerglc reactions. It has also been observed to cause
cancer in scientific studies using laboratory animals and may cause cancer in

- humans. Typical exposures to humans are much lower; thus any risk of causing
cancer is believed to be small at the Ievel at which humans are exposed.

Formaldehyde can affect people differently. Some people are very sensitive to
‘formaldehyde while others may not have any noticeable reagction to the same level.

Persons have developed allergic reactlons (allerglc skin disease and hives) to
formaldehyde through skin contact with solutions of formaldehyde or durable-press
.clething containing formaldehyde. Others have developed asthmatic reactions and
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skin rashes from exposure to formaldehyde.

Formaldehyde is just one of several gases present indoors that may cause
ilinesses. Many of these gases, as well as colds and flu, cause similar symptoms.

What Levels of Formaldehyde Are Normal?

Formaldehyde is normally present at low levels, usually less than 0.03 ppm, in both
outdoor and indoor air. The oUtdoor air in rural areas has lower concentrations while

. urban areas have higher concentrations. Residences or offices that contain
products that release formaidehyde to the air can have formaldehyde levels of -
greater than 0.03 ppm. Products that may add formaldehyde to the air include
particleboard used as flooring underlayment, shelving, furniture and cabinets; MDF
in cabinets and furniture; hardwood plywood wall panels, and urea-formaldehyde

_ foam used as insulation. As formaldehyde levels increase, illness or discomfort is
more likely to occur and may be more serious. :

Efforts have been made by both the government and industry to reduce exposure to
formaldehyde. CPSC voted to ban urea-formaldehyde foam insulation in 1992. That
ban was over-turned in the courts, but this action greatly reduced the residential use
of the insulation product. CPSC, the Department of Housing and Urban
Development (HUD) and other federal agencies have hislorically worked with the
pressed wood industry to further reduce the release of the chemical from their
products. A 1985 HUD regulation covering the use of pressed wood products in
manufactured housing was designed to ensure that indoor levels are below 0.4

- ppm. However, it would be unrealistic to expect to completely remove ‘
formaldehyde from the air. Some persons who are exiremely sensitive to
formaldehyde may need to reduce or stop using these products.

What Affects Formaldehyde l_.eﬁe!s? _

Formaldehyde levels in the indoor air depend mainly on what is releasing the
formaldehyde (the source) the temperature, the humidity, and the air exchange rate
(the amount of outdoor air entering or teaving the indoor area). Increasing the flow
of outdoor air to the inside decreases the formaldehyde levels. Decreasing this flow
of outdoor air by sealing the reS|dence or office increases the formaldehyde level in
the in door air.

As the temperature rises, more formaldehyde is emitted from the product. The-
reverse is also true; less formaldehyde is emitted at lower temperature. Humidity
“also affects the release of formaldehyde from the product. As humidity rises more

formaldehyde is released.

The formaldehyde levels in a residence change with the season and from day-to-
day and day-to-nighl. Levels may be high on a hot and humid day and low on a
cool, dry day. Understanding these factors is important when you consider
measuring the levels of formaldehyde.

* Some sources — such as pressed wood products containing urea-formaldehyde
glues, urea-formaldehyde foam insulation, durable press fabrics, and draperies —
release more formaldehyde when new. As they age, the formaldehyde release
decreases,

What are the Major Sources?

1. Urea-formaldehyde foam insulation: During the 1970s, many home owners installed
this insulation to save energy. Many of these homes had high levels of formaldehyde soon
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afterwards. Sale of urea-formaldehyde foam insulation has largely stopped. Formaldehyde
released from this product decreases rapidly after the first few months and reaches

background levels in a few years. Therefore, urea-formaldehyde foam insulation installed 5
to 10 years ago is unlikely to still release formaldehyde. . -

2. Durable-press fabrics, draperies, and coated paper products: In the early 1960s,
there were several reports of allergic reactions to formaldehyde from durable-press fabrics
and coated paper products. Such reports have declined in recent years as industry has
taken steps to reduce formaldehyde levels. Draperies made of formaldehyde-treated
durable press fabrics may add slightly to indoor formaldehyde levels.

3. Cosmetics, paints, coatings, and some wet-strength paper products: The amount of
formaldehyde present in these products is small and is of slight concern. However, )
persons sensitive to formaldehyde may have allergic reactions.

4. Pressed Wood Products: Pressed wood products, especially those containing urea-
formaldehyde glues, are a.source of formaldehyde. These products include particleboard
used in flooring underlayment, shelves, cabinets, and furniture; plywood wall panels, and’
medium density fiberboard used in drawers, cabinets and furniture. When the-surfaces
and edges of these products are unlaminated or uncoated they have the potential to
release more formaldehyde. Manufacturers have reduced formaldehyde emissions from
pressed wood products by 80-90% from the levels of the early 1980's. o

5. Combustion Sources: Burning materials such as wood, kerosene, cigarettes and natural

' gas, and operating internal combustion engines (e.g. automobiles), produce small
quantities of formaldehyde. Combustion sources add small amounts of formaldehyde to
indoor air. .

6. Products such as carpets or gypsum board do not contain significant amounts of
formaldehyde when new. They may trap formaldehyde emitted from other sources and
later release the formaldehyde into the indeor air when the temperature and humidity
change.

Do You Have Formaldehyde-Related Symptoms?

There are several formaldehyde-related symptoms, such as watery eyes, runny
nose, burning sensation in eyes, nose, and throat, headaches, and fatigue. These
symptoms may also occur because of the common cold, the flu ar other poliutants
that may be present in the indoor air. If these symptoms lessen when you are away
from home or office but reappear upon your return, they may be caused by indoor
pollutants, including formaldehyde. Examine your environment. Have you recently
rmoved inlo a new or different home or office? Have you recently remodeled or
installed new cabinets or furniture? Symptoms may be due to formaldehyde
exposure. You should contact your physician and/or state or jocal health
department for help. Your physician can help to determine if the cause of your
symptoms is formaldehyde or other pollutants.

Should You Measure. F.Qrmaldehyde?‘

Only trained professionals should measure formaldehyde because they know how
to interpret the resuits. If you become ill, and the illness persists following the -

. purchase of furniture or remodeling with pressed wood products, you-might not
need lo measure formaldehyde. Since these are likely sources, you can take action,
You may become ill after painting, sealing, making repairs, and/or applying pest
control treatment in your home or office. In such cases, indoor air pollutants other
than formaldehyde may be the cause. If the source is not obvious, you should
consult an physician to determine whether or not your symptoms might relate to
indoor air quality problems. If your physician believes that you may be sensitive to
formaldehyde, you may want to make some measuremerits. As discussed earlier,
many faclors can affect the level of formaldehyde on a given day in an office or
‘residence. This is why a professional is best suited to make an accurate
measurement of the levels.

jolomon



LAV FuDlLdions - Al Update on Formaldehyde

Do-it-yourself formaldehyde measuring devices are 'available! however these .
devices can only provide a “ball park” figure for the formaldehyde level in the area. If
you use such a device, you must carefully follow the instructions. :

How Do You Reduce Formaldehyde Exposure?

Every day you probably use many products that contain formaldehyde. You may not
be able to avoid coming in contact with some formaldehyde in your normal daily
routine. If you are sensitive to formaldehyde, you will need to avoid many everyday
items to reduce symptoms. For most people, a low-level exposure to formaldehyde
{(up to 0.1 ppm) does not produce symptoms. People who suspect they are sensitive

~ to formaldehyde should work closely with a knowledgeable physician to make sure
that formaldehyde is causing their symptoms.

You can avoid exposure to h'igher levels by:

Purchasing pressed wood products such as particleboard, MDF, or hardwood
plywood for construction or remodeling of homes, or for do-it-yourself
projects that are labeled or stamped to be in conformance with American
National Standards Institule (ANSI) criteria. Particleboard should be in .
conformance with ANSI A208.1-1993. For particleboard flooring, look for
ANS! grades."PBU", "D2", or "D3" actually stamped on the panel. MDF
should be in conformance with ANS! A208.2-1 994; and hardwood plywood
with ANSI/HPVA HP-1-1994. These standards all specify lower '
formaldehyde emission levels. ,

Purchasing furniture or cabinets that contain a high percentage of panel
surfaces and edges that are laminated or coated. Uniaminated or uncoated
(raw} panels of pressed wood products will generally emit more
formaidehyde than those that are laminated or coated.

Using alternative products such as wood panel products not made with urea-
formaldehyde glues, lumber or metal. _

Avoiding the use of foamed-in-place insulation containing formaldehyde,
especially urea-formaldehyde foam insulation.

Washing durable-press fabrics before use.

How Do You Reduce Existing Formaldehyde Levels?

The choice of methods to reduce formaldehyde is unique to your situation. People
who can help you select appropriate methods are your state or local health
department, physician, or professional expert in indoor air problems. Here are some
of the methods to reduce indoor levels of formaldehyde.

1.

2.

Bring large amounts of fresh air into the home. Increase ventiiation by
opening doors and windows and installing an exhaust fan(s). .
Seal the surfaces of the formaldehyde-containing products that are not
already laminated or coated. You may use a vapor barrier such as some
paints, varnishes, or a layer of vinyl or polyurethane-like materials. Be sure
to seal completely, with a material that does not itself contain formaldehyde.
Many paints and coatings will emit other VOCs when curing, so be sure to
ventilate the area well during and after treatment. -

Remove from your home the product that is releasing formaldehyde in the
indoor air. When other materials in the area such as carpets, gypsum boards,
etc., have absorbed formaldehyde, these products may also start releasing it
into the air. Overall levels of formaldehyde can be lower if you increase the
ventilation over an extended period. '

One method NOT recommended by CPSC is a chemical treatment with strong
ammonia (28-29% ammonia in water) which resulis in a lemporary decrease in
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formaldehyde levels. We strongly discourage such treatment since ammonia in
this strength is extremely dangerous to handle. Ammonia may damage the brass
fittings of a natural gas system, adding a fire and explosion danger.

For more information:

For a copy of "The Inside Story: A Guide to Indoor Air Quality,” contact The U.S.
Environmental Protection Agency s Indoor Air Quality Clearinghouse [IAQ[NFO]
at:

P.0O.Box 37133

Washington, DC 20013-7133
1-800-438-4318

(703) 356-4020

(fax) {703) 356-5386
iaqinfo@aol.com

For more lnformatlon about biological pollutants asbestos and indoor air qLL ali ity_in your home,
write {o:

U.5. Consumer Product Safeu Commission [EFFdiedaiont
Washington, D.C. 20207 :

CPSC's tollfreé hotling: 800-638-2772

American Lung Association [EEEdEcmHEey
1740 Broadway : )
New York, N.Y. 10019-4374

{local ALA offices also have information) -

Go fo top

EPA Home | Privacy and Security Notice | Contact Us

Last updated on Thursday, August 26th, 2004
URL: hitp:/fwww.epa.govfiag/pubs/lormaldz.himl
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ndoorairquatty ~ dources of Indoor Air Pollution - Organic Gases
Home (Volatile Organic Compounds - VOCs)

Indoor Environments

Organic chemicals are widely used as ingredients in household

Basic Information products. Paints, varnishes, and wax all contain organic solvents, as do _paEr it s it
Where You Live - many cleaning, disinfecting, cosmetic, degreasing, and hobby products.
. . Asbestos
En Espafiol ‘Fuels are made up of organic chemicals. All of these produets can
release organic compounds while you are using them, and, to some Biological Pollutants

A to Z Subject Index degree, when they are stored. Carbon Monoxide -

Frequent Questions : .
EPA’s Total Exposure Assessment Methodology (TEAM) studies found ~ Eormaldenyde/Pressed

icati - >
Publications levels of about a dozen common organic poliutants to be 2 to 5 times ~ Wood Products
Related Links higher inside homes than outside, regardless of whether the homes  Househoid Cleaning
Glossary were |ocated in rural or highly industrial areas. Additional TEAM studies 5.4 Maintenance,
] indicate that while people are using products containing organic i's‘ggn;,“éare or
 Hotlines chemicals, they can expose themselves and others to very high - opbies
Media : pollutant levels, and elevated concentrations can persist in the airlong -
. after the activity is completed Lead
Just for Kids! g
EPA Mercury website
IAQ Topics Sources © Nitrogen Dioxide
Molds & Moisture in
Househoid products including: paints, palnl strippers, ‘and Pesticides
Asthma other solvents; wood preservatives; aerosol sprays; - Radon
Secondhand Smoke/ cleansers and disinfectants; moth repellents and air ] .
Smoke-free Homes fresheners; stored fuels and automotive products; hobby Respirable Particles
Radon supplies; dry-cleaned clothing. Secondhand
Smoke/Environmental
AIAQ Tools for Schools Health Effects ‘ ‘ Tobacco Smoke
lgg D?srgn Tools for : _ . ) o _ Stoves. Heaters
ools Eye, nose, and throat irritation; headaches, loss of Fireplaces, and
tAQY in Homes - coordination, nausea; damage to liver, kidney, and central - - Chimneys
. - nervous system. Some organics can cause cancer in ,
IAQ in Large Buildings . animals; some are suspected or known to cause cancer in Read "The Inside
humans. . Story: A Guide to
Indoor Air -

Quality” [EPA 402-K
93-007, April 1995}

The ability of organic chemicals to cause health effects
varies greatly from those that are highly toxic, to those
with no known health effect. As with other poliutants, the
extent and nature of the health effect will depend on many
factors including level of exposure ‘and length of time
exposed. Eye and respiratory tract irritation, headaches,
dizziness, visual disorders, and memory impairment are
among the immediate symptoms that some people have
experienced soon after exposure to some organics. At
present, not much is known about what health effecis
occur from the levels of organics usually found in homes.
Many organic compounds are known to cause cancer in
animals; some are suspecled of causing, or are known to
cause,’cancer in humans.
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Levels in Homes

Studies have found that |evels of several organics average

2 to 5 times higher indoors than outdoors. During and for

several hours immediately after certain activities, such as

paint stripping, levels may be 1,000 times background

outdoor levels. : : . , : - s ) '

Steps to Reduce Exposure

» Use household products according to manufacturer's directions.
» Make sure you provide plenty of fresh air when using these
products. ‘ ,
" » Throw away unused or litlle-used containers safely; buy in
quantities that you will use soon.
» Keep out of reach of children and pets. ,
» Never mix household care products unless directed on the label.

Follow label instructions carefully.

Potentially hazardous products often have warnings aimed at reducing -
exposure of the user. Fer example, if.a iabel says to use the product in
a well-ventilated area, go outdoors or in areas equipped with an
exhaust fan to use it. Otherwise, open up windows to provide the
maximurn amount of outdoor air possible.

Throw away partially full containers of old or unneeded chemicals safely.

Because gases can leak even from closed containers, this single step
could help lower concentrations of organic chemicals in your home. (Be
sure that materials you decide to keep are stored not only in a well-
ventilated area but are also safely out of reach of children.) Do not
simply toss these unwanted products in the garbage can. Find out if
your local government or any organization in your community sponsors
special days for the collection of toxic household wastes. If such days
are available, use them to dispose of the unwanted containers safely. If
no such collection days are avaitable, think about organizing one.

Buy limited quantities.

If you use products only occasionally or seasonally, such as paints,
paint strippers, and kerosene for space heaters or gasoline for lawn
‘mowers, buy only as much as you will use right away.

Keep exposure to emissions from products containing methylene chloride to a
minimum.

Consumer products that contain methylene chloride include paint
strippers, adhesive removers,; and aerosol spray paints. Methylene -
chloride is known to cause cancer in animals. Also, methylene chloride
is converted to carbon monoxide in the body and can cause symptoms

- associated with exposure to carbon monoxide. Carefully read the
labels containing health hazard information and cautions on the proper -
use of these products. Use products that contain methylene chioride
outdoors when possible; use indoors only if the area is well ventilated.

Keep exposure to benzene fo a minimum.,

soloimion
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Benzene is a known human carcinogen. The main indoor sources of
this chemical are environmental tobacco smoke, stored fuels and paint
supplies, and automobile emissions in attached garages. Actions that
will reduce benzene exposure include eliminating smoking within the
home, providing for maximum ventilation during painting, and
discarding paint supplies and special fuels that will not be used
immediately.

Keep exposure to perchloroethylene emissions from newly dry-cleaned
materials to a minimum.

Perchloroethylene is the chemical most widely used in dry cleamng In
laboratory studies, it has been shown to cause cancer in animals,
Recent studies indicate that people breathe low levels of this chemical
both in homes where dry-cleaned goods are stored and as they wear
dry-cleaned clothing. Dry cleaners recapture the perchloroethylene

‘'during the dry-cleaning process so they can save money by re-using i,

Page 3 of 4

and they remove more of the chemical during the pressing and

finishing processes. Some dry cleaners, however, do not remove as _
much perchloroethyiene as possible all of the time. Taking steps to o
minimize your exposure to this chemical is prudent. If dry-cleaned :
goods have a strong chemical odor when you pick them up, do not

accept them until they have been properly dried. If goods with a

chemical odor are returned to you on subsequent visits, try a dlfferent

- dry cleaner

From the IAQ Tools for Schools kit - IAQ Coordinator's Guide -
www.epa.gov/iag/schools/tfs/quidee. html .

m

Sources

Standérdg or Guidelines

Volatile organic chemicais
(VOCs) are emilted as gases
from certain solids or liquids.
VOCs include a variety of
chemicals, some of which may
have short- and long-term
adverse health effects.
Concentrations of many VOCs
are consistently higher indoors
{up to ten times higher) than
outdoors.

VOCs are emitted by a wide

{array of produéts numbering in

the thousands. Examples
include: paints and lacquers,
paint strippers, cleaning
supplies, pesticides, building
materials and furnishings,
office equipment such as
copiers and printers, correction
fluids and carbonless copy
paper, graphics and craft
materials including glues and -
adhesives, permanent
markers, and photographic

| No standards have been set .

for VOCs in non industrial
settings. OSHA regulates
formaldehyde, a specific VOC,
as a carcinogen. OSHA has

" | adopted a Permissible

Exposure Level (PEL) of .75
ppm, and an action level of 0.5
ppm. HUD has established a
level of .4 ppm for mobile
homes. Based upon current
information, it is advisable to
mitigate formaldehyde that is
present at levels higher than

_ '| solutions. 0.1 pprm.
Ith E ] Control Measures

Key signs or symptoms

E associated with exposure to

VOCs include conjunctival
irritation, nose and throat
discomfort, headache, allergic
skin reaction, dyspnea,
declines in serum
cholinesterase levels, nausea,

| emesis, epistaxis, fatigue,

dizziness.

Increase ventilation when using products that emit VOCs. Meet
or exceed any labe! precautions. Do not slore opened
containers of unused paints and similar materials within the
school. Formaldehyde, one of the best known VOCs, is one of
the few indoor air pollutants that can be readily measured.
Identify, and if possible, remove the source. If not possible to
remove, reduce exposure by using a sealant on all exposed
surfaces of paneling and other furnishings. Use integrated pest
management techniques to reduce the need for pesticides.
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Additional Resources

Indoor Air Fact Sheet No. 4 {revised) - Sick Building_ Syndrome

Explains the term "sick building syndrome" (SBS) and "building related
illness" (BRI). Discusses causes of sick building syndrome, describes
building investigation procedures, and provides general solutions for
resolving the syndrome. [EPA 402-F-94-004, April 1991]

' Indoor Air Pollution: An Introduction fo ealth P[ojessiongls

Go to top

Assists health professionals (especially the primary care physnc:lan) in
diagnosis of patient symptoms that could be related to an indoor air

- pollution problem. Addresses the.health problems that may be caused
- by contaminants encountered daily in the home and office. Organized. -

according to pollulant or pollutant groups such as environmental
tobacco smoke, VOCs, biological poliutants, and sick building -

syndrome, this booklet lists key signs and symptoms from exposure to -

these pollutants, provides a diagnostic checklist and quick reference
summary, and includes suggestions for remedial action. Also includes
references for information contained in each section. This booklet was
coauthored with the American Lung Association, the American Medical
Association, and the U.S. Consumer Product Safety Commission.,
[EPA 402-R-94-007, 1994]

EPA Hame | Privagy and Security Notice | Contact Us

Lasi updaled on Thursday, November 18th, 2004
URL: hitp:/fwww.epa.goviiag/voc.htm
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Environment, Health and =~ [esiformationtortne

eneral public and EHS
S afe ty O N I nne gg;;_asi%c én Acronyms

The site for free, objective information you can use!

‘ : Search the site ' §_em§
Who are we? - How to get help - Today’s Federal Register - Contact Info: EPA - State agencies - OSHA - DOT Regs:

Search Government regs and sites

Eormaldehyde: Gas Analyzer Mold Testing Esco Formalin Vaporizer Indoor air quality
<20 ppb detection limits for Complete home inspections for Microprocessor-Controlled Buy one air cieaner, get the next
,formaldehyde with FTIR analyzer .mold air sarnpling, aliergy _Vaporizer for Decontamination .ene half off, Free shipping today!
. sufferers. - o Procedures ’ ’

Ads by Goooooogle |

Formaldehyde in the Home

Back to the main indoor air quality page

| Formaldehyde is an important chemical used widely by industry to manufacture building materials and
numerous household products. It is also a by-product of combustion and certain other natural processes.
' _Thus, it may be present in substantial concentrations bdth indoors and outdoors.

Sources of formaldehyde in the home include building materials, smoking, household products, and the use

of unvented, fuel-burning appliances, like gas stoves or kerosene space heaters. Formaldehyde, by itself or

in combination with other chemicals, serves a number of purposes in manufactured products. For example,
itis used to add permanent-press qualities to clothing and draperies, as a component of gluesand

adhesives, and as a preservative in some paints and coating products.

In homes, the most significant sources of formaldehyde are likely to be pressed wood products made using
adhesives that contain urea-formaldehyde (UF) resins. Pressed wood products made for indoor use include: . -
particleboard (used as subflooring and shelving and in cabinetry and furniture); hardwood plywood paneling
(used for decorative wall covering and used in cabinets and furniture); and medium density fiberboard (used
for drawer fronts, cabinets, and furniture tops). Medium density fiberboard contains a higher resin-to-wood
ratio than any other UF pressed wood product and is generally recognized as being the highest
formaldehyde-emitting pressed wood product. '

Other pressed wood products, such as softwood plywood and flake or oriented strandboard, are produced
for exterior construction use and contain the dark, or red/black-colored phenol-formaldehyde (PF) resin. = -
Although formaldehyde is present in both types of resins, pressed woods that contain PF resin generally
- emit formaldehyde at considerably lower rates than those containing UF resin. :

Since 1985, the Department of Housing and Urban Development (HUD) has permitted only the use of

plywood and particleboard that conform to specified formaldehyde emission limits in the construction of

iolomon
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prefabricated and mobile homes. In the past, some of these homes had elevated levels of formaldehyde
because of the large amount of high-emitting pressed wood products used in thelr construction and because
of their relatively small interior epace

The rate at which products like pressed wood or textiles release formaldehyde can change. Formaldehyde -
emissions will generally decrease as products age. When the products are new, high indoor temperatures or
humidity can cause increased release of formaldehyde from these products.

Dunng the 1670s, many homeowners had urea-formaldehyde foam insulation (UFF1) installed in the waII
cavities of their homes as an energy conservation measure. However, many of these homes were found.to
have relatively high indoor concentrations of formaldehyde soon after the UFFI instailation. Few homes are

now being insulated with this product. Studies show that formaldehyde emissions from UFFI decline with

time; therefore, homes in Wthh UFF1 was installed many years ago are uniikely to have high levels of
formaldehyde now.

Health Effects of Formaldehyde

Formaldehyde, a colorless, pungent-smelling gas, can cause watery eyes, burning sensations in
the eyes and throat, nausea, and difficulty in breathing in somé humans exposed at elevated
levels (above 0.1 parts per million). High concentrations may trigger attacks in people with
asthma. There is evidence that some people can develop a sensitivity to formaldehyde It has -
also been shown to cause cancer in animals and may cause cancer in humans.

Reducing Exposure to Formaldehyde in Homes

Ask about the formaldehyde content of pressed wood products, including building
materials, cabinetry, and r'urn.'ture before you purchase them.

If you experience adverse reactions to formaldehyde, you may want to avoid the use
of pressed wood products and other formaldehyde-emitting goods. Even if you do not
experience such reactions, you may wish to reduce your exposure as much as
possible by purchasing exterior-grade products, which emit less formaldehyde. Far
. further information on formaldehyde and consumer products, cali the EPA Toxic
Substance Control Act (TSCA) assistance line (202-554-1404).

Some studies suggest that coatlng pressed wood products with polyurethane may
reduce formaldehyde emissions for some period of time. To be effective, any such
coating must cover all surfaces and edges and remain intact. Increase the ventilation
- and carefully follow the manufacturer instructions while applying these coatings. (If
you are sensitive to formaldehyde, check the label contents before purchasing
coating products to avoid buying products that contain formaldehyde, as they will emlt
the chemlcal for a short time after app]tcation }

Maintain moderate temperature and humidity levels and provide adequate ventilation.

The rate at wh|ch formaldehyde is released is accelerated by heat and may also
depend somewhat on the humidity level. Therefore, the use of dehumidifiers and air
conditioning to control humidity and to maintain a moderate temperature can help
reduce formaldehyde emissions. (Drain and clean dehumidifier collection trays
frequently so that they do not become a breeding ground for microorganisms.)
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Increasing the rate of ventilation in your home will also help in reducing formaldehyde
‘ levels.

Sources: Pressed wood products (hardwood plywood wall paneling, particleboard, fiberboard) and ‘
furniture made with these pressed wood products. Urea-formaldehyde foam insulation (UFFI). Combustion
sources and environmental tqbacco smoke. Durable press drapes, other textiles, and glues.

Health Effects: Eye, nose, and throat irritation; wheezing and coughing; fatigue; skin rash: severe allergic
reactions. May cause cancer. May also cause other effects listed under "organic gases.”

Levels in Homes: Average concentrations in older homes without UFF! are generally well below 0.1
(ppm). In homes with significant amounts of new pressed wood products, levels can be greater than 0.3
' - ' ppm.

Steps to Reduce Exposure:

@ Use "exterior-grade” pressed wood products (lower-emitting because they contain phenol resins, not.

urea resins). ‘ , : C
Use air conditioning and dehumidifiers to maintain moderate temperature and reduce humidity levels.
@ Increase ventilation, particularly after bringing new sources of formaldehyde into the home. ’

17

- Subject-Specifie Publications

An Update on Formaldehyde - U.S. Consumer Product Safety Commission

The U.S. Consumer Safety Commission has produced this booklet to tell you about

formaldehyde found in the indoor air. This booklet tells you where you may come in

contact with formaldehyde, how it may affect your health, and how you might reduce
your exposure to formaldehyde.

- Additiona) Referenses Encludes

American Lung Association
1740 Broadway
New York, NY 10019-4374
(local ALA offices also have information)

The Formaldehyde Institute, Inc.
1330 Connecticut Ave., N.W.
~ Washington, DC 20036

This page was updated on January 21, 2005

Contact information:

solomon
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Environmental Health & Safety Online
EHSO, Inc., 8400-0 Roswell Rd., Atlanta, GA 30350
770-263-8700 (please EMAIL rather than call - our advice is staffed by UNPAID volunteer employees)
Table of Contents for Environmental Health & Safety Online for EHS
Protessionals .
Environmental and safety services for business - trammg, consultlng,

assessments, [ISO14000, report and permit preparations and expert http://www.ehso.com [E];lSservices[envigea;htm'

testimony.

http:{twww.ehso.com/contents.php

Under development! If you would like to

Locate an EHSO affiliated service provider anywhere in the United suggest a service provide for free placement or
States for training, assessments, consulting, health and safety, purchase advertising, please contact us

environmental, or DOT services. _ at EHSOZOO 5@ EHSO COM,
. ‘elick on Ieedb_c_k

How to get he help your questions = |
Copyright 1998, 1999, 2000, 2002, 2002, 2003, 2004 EHSO

solomon
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_ Washington, DC 20001
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Regulations Division » / 3
‘Office of General Counsel

Room 10276

- Department, of Housing and Urban Development

451 Seventh Street, S.W.

“Washington, DC 20410- 0500
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Subject: HUD Proposed Rule to Amend the Federal Manufactured Home Constructmn and
Safety Standard

The American Gas Association (AGA) is pleased to subrrﬁt its comments on the HUD Proposed Rule

to amend the Federal Manufactured Home Constructlon and Safety Standard pubhished i in the
December 1, 2004 Federal Register.

- AGA represents 191 local energy utility companies that deliver natural gas to more than 53 million

~ homes, businesses and 1ndustnes throughout the United States. Natural gas meets one- fourth of the
Umted States’ energy needs.

The follo,wing‘ are general and specific comments on the Proposed Rule:

Update of ANSI Gas Appliance and Component Reference Standards.

A review of the recommendations made to'HUD by the Manufactured Housing Consensus.
Committee (MHCC) indicates a need to update a number of the reference standards to more current
versions of those standards and codes than proposed in the Federal Reglster Notice. AGA

_ recommends that the updated reference standards listed below be incorparated in the final rule. They
. -are: : ‘ ' ' '

ANSIZ21.1 - ' 2000 Household Cooking Gas Appliances 3280.703
ANSIZ215.1 . . 2002 Gas Clothes Dryers Volume 1 © 3280.703
ANSI 721.10.1 2004 Gas Water Heaters-Volume 1, . 3280703

‘Storage Water Heaters with Input

Ratings of 75,000 BTU per hour or
Less '



ANSI 721.15 (R2003)

ANSI 721.20

- ANSI Z21.21

ANSIZ21.22 (R2003)

ANSI Z221.23
ANSI 721.24°

ANSI 721.40.1(R2002)

ANSI 721.47

-~ ANSI 221.75

ANSI/LC 1

ANSI 7223.1/NFPA 54

1997

2000
2000

1999

2000
2001

1996

2003

2001

1997

2002

Manually Operated Gas Valves for

Proposed Changes fo Section 3280.705 Gas Piping Systems

3280.703
" Appliances, Appliance Connector
Valves and Hose End Valves
Automatic Gas Ignition Systems 3280.703
And Components
Automatic Valves for Gas 3280.703
Appliances T
Relief Valves 3280.703
Gas Appliance Thermostats 3280.703
Connectors for Gas Appliances 3280.703
Gas Fired Heat Activated, Air 3280.703
Conditioning and Heat Pump 3280.714 (a) (2)
Gas Fired Central Furnaces 3280.703
(Note — Incorporates provisions of '
Z21.64 now discontinued, that are
Related to direct vent) .
Connectors for Qutdoor Gas Appliances 3280.703
- And Manufactured Homes
Gas Piping Systems Using 3280.703
Corrugated Stainless Steel Tubing | ‘
National Fuel Gas Code ©3280.703

-Add a new section (5) Corrugated Stainless Steel Tubing (CSST) Systems. CSST interior gas piping
systems shall be design certified to the ANS LC-1, Gas Piping Systems Using Corrugated Stainless
Steel Tubing, and shall be installed in accordance with this code, the Z223.1/NFPA 54 National Fuel
Gas Code and the manufacturer’s installation instructions.



Rationale: Since the HUD proposal is including a reference to the ANSI/LC-1 CSST standard; the
proposed additional provision is needed in the interior gas piping section of the standard '

Delete New Proposed Section 3280.709 Installation of Appliances

Rationale: We believe that this proposal has not been developed in compliance with the HUD Final

Information Quahty Guidelines published in the November 18, 2002 Federal Register Notice.

~ Specifically, the HUD Guidelines require in Section VI. Policy that “the information it disseminates

- to the public is objective (accurate, clear, complete, and unbiased), useful, and has integrity.”” HUD
’has not presented any information to justify this requirement including any economic or technical
justification that cost justifies the addition of the new section that would require a corrosion resistant

~ water drip collection and drain pan installed under each water heater. In addition, such a requirement
‘will result in problems of installation, cost, drainage, and for fossil fuel type water heater can result in
the blockage of combustion air openings for water heaters that obtain combustion air from the bottom
of the unit, a very typical manufactured home apphcatlou For these reasons, HUD should not adopt

the new section.

Source of Reference Standards
Add the American Gas Association (AGA) as source of the ANSI/Z223.1/NFPA 54 National Fuel

Gas Code. AGA is a cosponsor of this reference code. Contact information is as follows: AGA-_
American Gas Association, 400 North Capitol St., NW, Washington, DC 20001, 202 824-7312 fax

202-824-9122, hitp://www.aga.org

Additional Comments 7
While not included in this HUD proposal, AGA would request that HUD consider making changes to
the MHCSS to update the requirements that are seriously out of date. Specifically, Section 3280.707
(d) contains minimum efficiency requirements for central heating and water heating appliances that
need to be updated to the Department of Energy minimum efficiency requirements. In addition,
Section 3280.702 Definitions still has a definition for water heaters that has the term “other than
space heating”. There are many types of combination water heater space heaters that are used mn
manufactured homes and this verbiage needs to be deleted.

" Please don’t hesitate to. call me if you have any quesﬁons on the AGA comments. -

Sincerely,

Jim Ranfone

Managing Director
Building Codes & Standards

Ph: 202/824-7310
Email: jranfone@aga.org
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Regulations Division 1 Ee (A e www.RADCOinc.com
Offglce of General Couhnggl RULES OCRET email; info@RADCDinc.com
Room 10276 : :

U.S. Department of Housing and Urban Development /

451 Seventh Street, S.W. 17[

Washington, D.C. 20410-0500

Re: Docket No. FR-4886-P-01, RIN 2502-Al12, Manufactured Home
Construction and Safety Standards '

Dear Sir or Madam: .

The following comments are submitted on behalf of RADCO. RADCO is an independent

consulting engineering, inspection agency and testing laboratory with 34 years experience
in manufactured (mobile) home design, evaluation, inspection and testing. Our testing
laboratory and inspection services are internationally recognized through approvals granted
by International Approval Services (IAS).

Testing Protocols 3280.303(g) — “HUD is seeking comments on whether the final approval
of alternate test methods should be solely delegated to DAPIAS as would be permitted by
this proposal or if DAPIAs should only be allowed to provisionally approve the test method
subject to HUD’s approval, if the proposal should include provisions for rejection of
alternate tests by HUD upon subsequent review of the approval by the DAPIA, and whether
this practice could have an adverse effect on the enforcing the Construction and Safety
Standards.” ‘ - '

In a word the system was working fine before HUD added this preapproval criteria to
303(g) about 10 years ago and it will work fine when this item is eliminated.

HUD should accept the MHCC recommendation, which was unanimously approved by that
consensus body. All approved third-party DAPIASs are required to review and accept or
reject all drawings, calculations, tests, and other justifications supplied by the manufacturer
for the design of the home. As far as testing is concerned 3282.203(b)(11) requires the home
manufacturer to submit *reports of all tests that were run to validate the conformance of the
design to the standards.” 3282.361(b)(2) states that DAPIAS shali require the submission of
all drawings, specifications, calculations, and test records....of each manufactured home
design or variation.” Since DAPIAs are already performing this approval process for the
testing itself they are also competent enough to approve a test method.

HUD has very limited resources and does not need the additional work of reviewing and

approving test protocols and has a proven record of being unable to do so in a timely
manner. HUD does not need to exercise this kind of “Micro Management” and is always

™ NER-TL476
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free to review designs after they have been approved. Also, HUD contract agent is
constantly reviewing designs and test methods used. '

Lastly HUD should consider the changes in the law contained in the MHIA of 2000.
Specifically 604 (b)(3) calls for MHCC review of “interpretative bulletins”. Requiring HUD
staff to pre-approve these test procedures could be considered equivalént to the issuance of
interpretative bulletins. - ‘

- Additional Testing 3280.305(e}(2) ~ “HUD is requesting comments on whether these

_changes for critical connections in high wind regions should be implemented unless also
supported by suitable load tests.”

HUD has always allowed calculations and analysis to be used instead of testing. Testing,
while more specific than calculations, generally is less conservative: In fact it is generally
understood that HUD will not allow testing of simple assemblies which can be easily
calculated. Some of the connections used in high wind regions would fall into this situation
and need to be calculated anyway. This change is also consistent with the preference to use
“performance requirements” set forth in 3280.1.

Ventilated Walls 3280.504(@) — “HUD is requesting comments on whether the final rule
should also include provisions to restrict exterior wall cavities from being ventilated to the
outdoors as required by the Waiver.”

The final rule as published already has such a restriction on exterior wall cavities being
vented to the outside when the alternate specified in 504(b)(4) is used. Note that the vapor
retarder location specified in 504(b)(4) is an alternate to that called out in 504(b){(1) and
therefore could not be used with a vented wall cavity specified in 504(b)(3)

From a practical-useability stand point in order for the alternate vapor retarder location to
be of any use at all some minor exception is absolutely necessary to the requirement that the
Interior finish have a combined permeance of not less than 5.0 perms. Said exceptions have
already been approved by the MHCC and are embodied in NFPA-501 2003 edition at section
8.42.1.6. HUD MUST include these exceptions in order for the alternate

vapor retarder location to be useable. - '

MHCC’s Recommendations. page 70033 — “HUD is specifically soliciting comments and
feedback from the public on both the MHCC’s recommendations as submitted to HUD, and
HUD’s proposed rejections and modifications of these recommendations.”

Regarding the MHCC proposals which HUD has declared their intent to reject (3280.209
Health Notice) or modified {3280.206 Fireblocking and 3280.305(c)(1)(ii)(B) Footnote 9]:

HUD should accept both the MHCC proposals without modifications. See additional
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comments below.

3280.209 Formaldehyde Heaith Notice — At its August, 2004 meeting the MHCC discussed
this entire matter and unanimously reaffirmed its position that the “Health Notice on
Formaldehyde” contained in 3280.209 should be eliminated. :

HUD has stated: *“The MHCC did not provide or reference any data or studies in support of
the recommendation to remove the Health Notice ...” A study entitled Formaldehyde
Concentrations in Manufactured Homes: The Current Situation prepared by the MHRA and
containing such data was given to HUD at the August, 2004 MHCC meeting. It is
“common knowledge” that Formaldehyde emissions in manufactured homes have been
dramatically reduced since the requirement for the Notice was first mmposed. Therefore, the
‘science and' data that was used by HUD to justify the original Notice requirement is no
longer valid as a result of product standards regulating emissions from building materials
and other changes as enumerated in the above referenced MHRA report. At the time the
Notice was originally required there were no such product standards in effect.

HUD has implied that only manufactured homes are permitted to use construction materials
containing urea-formaldehyde resins. This assertion is untrue as we are not aware of such
arestriction for modular or site built homes.

At the August, 2004 MHCC meeting cne HUD engineer raised questions regarding the
veracity of the data in the MHRA report on this issue. As one of the engineers who conduct
a number of the tests reported on my MHRA I strongly object to the questions raised by
HUD’s engineer. First, all tests which I (RADCO) conducted used a test method which on
two separate occasions was field correlated with the NIOSE method and found to give
identical result. All results which we reported were accurate to within plus or minus 0.01
ppm and accurate down to the zero point level. (HUD’s engineer falsely claimed that the
test methods used were not accurate at low levels.” This was a rather amazing claim since
the actual test methods used largely were not even identified my MHRA in their report!)

3280.206 Fireblocking — HUD has modified the MHCC recommendation by totally rejecting
the inclusion of Loose-fill insulation as fireblocking material not only in roofs, where they
site alleged problems, but in walls and floors as well. The MHCC recommendation is
consistent with what is allowed in other model codes (such as the IBC at section 717.2.1).
The material would only be allowed “where it has been specifically tested in the form and
manner intended for use to demonstrate its ability to remain in place and to retard the spread
of fire and hot gasses”. [See MHCC proposed 3280.206(b)(3).] This requirement addresses
and alleviates HUD’s expressed concerns about the material staying in place during
. lransportation, etc. as they would have to pass tests which include these concerns before they
could be used.

3280.305(c)(1)(i1)(B) Footnote 9 on One-Piece Metal Roofing — HUD has modified the note
as proposed by the MHCC and in so doing destroyed the original intent of the MHCC. HUD
* states they are modifying the MHCC proposal to make it “consistent with the provisions of
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the Interpretative Bulletin I-2-98". The intent the MHCC pfoposal was to.eliminate said 1B
by rendering it null and void, not to conform to it! IB I-2-98 was without doubt the

worst IB ever issued by HUD. (The record shows that IB 1-2-98 when issued for
public comment received 12 comments [see attached), all of which were strongly negative,
however, HUD ignored all 12 comments and issued the IB as proposed. This kind of
arrogance on the part of HUD’s needs to stop!)

HUD states they have modified the footnote “to indicate that test methods must be approved
by HUD and comply with the requirements of 24 CFR 3280.303(c) and (g) and 3280.401 of
the MHCSS”. The portion of the HUD’s argument dealing with 303 and 401 is a pretense
since ALL test methods are already required to comply with 3280.303(c) and (g) and
3280.401, therefore, the addition of this language to the note serves no purpose.

By modify the MHCC proposal HUD is trying to reimpose the very pre-approval of test
methods by HUD staff that have been elirninated in 3280.303 (g). [See discussion above on
3280.303(g)] As discussed above there is no valid reason for such pre-approval by HUD.

HUD’s proposal lacks any justification as to why it believes pre-approval by its staff for this
one product/design is necessary when they are agreeing to eliminate pre-approval for all
other current/future products/designs by changing 3280.303(g). Since no justification was
given for wanting to retain pre-approval in this single instance one can only presume that
HUD’s staff wants to use this anthority to continue to block this innovative design approach,

‘When resisting uplift loads the one-piece metal roof catenary design is much stronger than
the prescriptive roof sheathing option currently permitted by footnote 7 to the table, HUD
has blocked this innovation for over ten years and it is time that this stop!

3280.402 Test Procedure for Roof Trusses. Numerous concerns have recently been
expressed about this proposal. HUD needs to make the following modifications to this
proposal. A

A. 3280.402(c) & 3280.402(e)(1)(ii). Deflection Measurement Points. Remove the new
proposal to measure deflections “...at each panel point, and at mid-span between each panel
point” and retain the ciutent requirement to measure deflection at 1/4 points and mid-span.

. Justifications: The trusses that are utilized in manufactured homes are short spans and have
panel points quite close together. If we were testing a sixty foot long truss with panel points
far apart maybe the deflection measurements in the Standard would be justified. With the
shorter manufactured home trusses, mid-span and quarter points allow for an accurate
representation of the deflection. The current proposal would needlessly add to the cost of
testing by requiring numerous unnecessary deflection readings.

B. 3280.402(d)(1) & (d)(5)(i}. No Load to Dead Load Deflection. Remove the requirements
to measure no load to dead load deflection and the limit for same. Justification: This is a
meaningless requirement. The deflection from no load to dead load is normally compensated
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for by building camber into the truss. This added step will add needless cost to the test
procedure. -

C. 3280.402(c) & (d)(]1) Dead Load Application. Revise the new proposed requirement to
add dead load to both the top and bottom chord of the truss so that this is only required if the
actual bottom chord dead load exceeds 5 psf. Otherwise allow the entire dead load to be
applied to the top chord as is currently allowed. Justification: For small bottom chord dead
loads (up to and including 5 pst) this added step is not necessary and needlessly adds to the
cost of testing. -

D._3280.402(d)(3) & (d)(5)(iii). Recovery Deflection. Revise the new proposal so that it
will allow up to four.(4) hours for recovery deflection to reach /480 or better. Justification:
Five minutes may not be adequate time to allow recovery to occur and could eliminate
otherwise acceptable designs thus addin gcost. Some of the proprietary criteria in use today -
by some home manufactures specify four (4) hours and is working fine without problems.

E. 3280.402(e)(1)(ii) Uplift Load Spacine. Change 6 inches on center to an “average of not
greater than 12 inches on center”. Justification: 1) 12 inches on center is more than adequate
and, if anything, will give more conservative results than closer spacing. And closer spacing
is still allowed as an option. 2) Many of the test fixtures in use today cannot test at 6 inch
‘on center and would have to be scraped and replaced with totally new fixtures. 3) An
average rather than an absolute spacing number is needed because some chord points will
interfere with placement of tension attachment devices. Therefore some flexibility in the
placement of individual attachment devices is needed. .

Sincerely,
RADCO ~

v,

Michael
President

. Zieman, P.E.



. . ZT :po3jutad spaooay
86/€Z/L0 86/0T1/L0 NI LIVBYTH .qu.:Hmsmﬁmo?mgomﬁH .NH

86/9T/L0 86/L0/L0 IW . STIIH NINENyY , _ "ONI 'SHSIMAUALNE NOIAWYHD g0 TLZH00NS TT
86/%¥1/L0 86/01/L0 DA NOLONIHSVM  HYO4FY ANOLWINDIY 04 “D0SSY 'SAOH CENAIOYANNYR ZOTLZ¥00¥d 0t
86/¥1/L0 B6/0T/L0 DN JIANHA , E "ONI SEWOH WOLSOD TIENY-¥ 20 TLZH00NJ 6
86/%1/L0 86/L0/L0 NI AdNgEIaaIn - NOILWHOdHOD SEWOH ITNHOS ZO0 TLZHO0HI 8
. : . (S'TOMINOD :
86/€T/L0 86/0T/LO YD - HOWIHE DNOT 7 SNDISAA SNOILYDITAAY SEADUNOSEY) ODAYYH 70 TLZH00Ud L
86/€T/L0 86/0T/L0 DN OYOdSNAFID . NOILYNOdHOD SHWOH dOOMMYO Z0 TLZP00HS 9
B6/€T/L0 B6/0T/LO0 IM . NOSIQUW . . ! NOILYHOdWOD 54d 20 TL2¥00ud g
86/€T/L0 B6/0T/LO WD HQISYIATLY SHWOH QOOMLIFTA Z0 TLZP00Ud g
86/€ET/L0 86/60/L0 NT LAVHYTH SEIUISNANI AIXITE O TLZP00NS £
86/0T/L0 86/L0/L0 TY NOLTIWYH : . SHEWOH.¥AINVOONE 20 TLZ¥00H4 Sz
B6/0€/90 86/92/90 YA , NOLONITYY ALOLILSNI ONISOOH QIUOLIVAONYH 70 TLZ%00¥Ud T
nunlnl'.I!'Illﬂ.l'l.ll.ll'.l.l..I.I.l'll'.ll."'.'I..lllI"-.Il'lllﬂ"u'nlllll"nnﬂluu“ “unnn““uu"“u"“""“"
qHLYQa qLYd 1S , © RLID _ JHYR NIINAEWHOD "ON ON ¥4 "ON
JEAIFDHY YALILET . , : § *0AS LNTWHOD
_ T abeg

o . .  92:ZT B86/%¥T/B0 :po2I3uUTig
L : PAA\YIYA\STA\ 1 1




Manufactured Housing INSHAue Jy, 52 5, oo

) JUHCZE, 19'98 ;.f_l_l_-’, Ty

Mzr. David R. Williamson, Director®
Office of Consumer and Regulatory Affairs

- U.S. Department of Housing and Urban Development ‘
451 Seventh Street, S.W. 3 _ . )
Room 9156 ' - ) 2 .
Washington, DC 20410

RE: HUD Docket No. FR-4271-A-02, May 12, 1998 (63 FR 26392)

X I TR

onsa'1o he May 12, 1998, .

3280305(cX1XifYB), on requirements for designing manufzctired homes to be sited in high wind arcas,

This letter providés beth you and the HUD Docket with METs interim g2

The issuance of the final Interpretative Bulletin on metal roofing culminates a 21-month effort by MHI to
cooperate with the Department in settling the metal roof issue for Wind Zones II and I homes. It is
unfortunate that the Department chose not to offer the interpretative bulletin for public comment, in
accordance with 24 CFR 3282 113. We nofe that, concurrent with issuance of the IB, the Department
also issued an ANPRM with a comment due date of July 13, 1998. The notice offered the opportunity for
the public to make recommendations regarding any changes to the Table of Design Wind Pressures, at 24
CFR 3280.305(cX1XiiXB). ' ‘

As we discussed with you in our meeting on April 28, 1997 and our letter to Assistant Secretary Nicolas
Retsinas dated May 27, 1997, MHI on behalf of its members does not read the subject Table in the
standard to require metal roofed homes built in Wind Zones I and ITI to be constructed with structural
sheathing underlayment. (See enclosed letter dated May 27, 1997). 1t is a table which sets forth
_performance criteria that specify certain wind loads which must be met for various wind-resisting parts of

the home—not a prescription of the roof materials required. Therefore, we do not believe that any
changes to the subject Table are required. However, if HUD proceeds to interpret the subject Table to

-~ prohibit metal roofs without sheathing in Wind Zones I and IT1, then HUD has prescribed new standards
without complying with its rulemaking procedures and should not be asking for the public to submit-
proposed changes to the Table but should be requesting comments on its proposed changes-to the wind
design standards. '

Several of our manufacturers are in the process of preparing designs, with appropriate testing procedures
and preliminary test results, and will seek DAPIA approval to site metal-roof homies in Wind Zone II
without underlying roof sheathing. Therefore, MHY requests that the Department extend the comment due
date for the ANPRM by 180 days, with a new due date of January 13, 1999.

- Several manufacturers are now working with metal roof suppliers to prepare appropriate metal roof
* designs. This procedure will take several weeks. Their designs are expected to show, in accordance with
the IB, that the “alternative roof material... performs like sheathing,” in accordance with the IB, at 63 FR
26388, in resisting the wind pressures specified. in the Table of Design Wind Pressures. Their designs,

210t Wilson Blvd. Suite 610 Ardington. VA 22201-3062 Tel: 703.558.0400 Fax: 703.558.0401
ENCILORIIRFE [T hapsivww. mighome.org  e-mail: info@mighome.crg
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testing procedures, and test results will show that “the roofing system will transfer the higher wind loads '
to which the Table is formulated to structural support members and components without compromising
the integrity of those members and components...” Their design packages will also show “that the metal
roof would be fastened to the support members (trusses, edge members, etc.),” in accordance with
footnote 2 on page 26383.

If one or more DAPIAS challenge the design packages and accompanying testing procedures and tests .
reports, the manufacturer(s) plan to jointly seek from the Secretary an opportunity to present views

- provided for in the Act and under the enforcement regulations at 24 CFR 3282.151(bX2). Manufacturers
have advised us that if this predicament occurs, they will request an informal presentation of views, under
24 CFR 3282.152(f). The objective of their request would be to appear before a presiding officer who
would not have to recuse himself/herself, because of prejudicial knowledge on this issue. The main
purposes of their presentation would be to explain their test procedures, to demonstrate that they are
appropriately structured in accordance with 24 CFR 3280.401(b), and to seek approval for the procedures
from'the Department under 24 CFR 3280.303 (g). '

Manufacturers are quite concerned about the possible future impacts on their engineering design

initiatives for metal-roof homes placed both in Wind Zones I gud II. We urge you to grant a 180-day
extension of the comment due dats ¥ e ANPRM, so that mafiufactiirers may sécomplish the actions ve
outlined in this letter including, if necessary; an informal présentation of views.”The July 13 comment

due date does not &fford stifficient timie fo acéomplish ali these actions. The time extension will also

permit industry to prepare a final response to the ANPRM.

Sincerely, % ' ‘
| éﬁ:ﬁn PE.
Enclosure , Vice President
Technical Activities
‘ cc Marion Connell

Peter Race

HUD Docket — Regulations Division

Room 10276

Office of General Counsel -



Manufactured Housing Institute

May 27, 1997

The Honorable Nicholas P. Retsinag
Assistant Secretary for Housing-FHA Commissioner
451 Seventh Street, S.W., Room 9100 :
Washmgton, DC 20410 ,

DcarAssmtant‘Sou-ctary Rctsmas : -

Nﬂ-ﬂandthmanbmsmgagedmthemmufmhnzofmcmlrpofsappmagtodtb&#
opportunity to'Higst-with-David Williamson and his staff on Monday, April 28,1997, xs -
the use of metal roofs on manufactured homes in Wind Zone . In follow-up to om'mcctmg we
'bchcvcthat:tmlmpormmtocxpmstoyouourconccmsmthhowtthcpartmcnthasandls
addressing this matter. We believe this situation presents an opportunity | for the industry and the
Department t'cotitinue to work together to arrive at a solution which will preserve an affordable -
housing option without compromxsmg thc safety of residents.

Background .

This issue first arose when the Department issued a letter dated July 18, 1996, informing
the industry that it could no longer use metal roofs without underlying structural shcm‘.hmg in
Wind Zones II and III. _

Over the course of the last six to eight months, HUD and the industry pursued certain
actions to ensure an open dialogue between engineering experts to determine if the testing _
performed by the metal roof suppliers was acceptable to the Department. As requested by Mr.
Williamson, each of the metal roof suppliers submitted their testing reports to the Department for
review. The Manufactured Housing Program staff was asked to prov1dc the suppliers, through
MHI, with any concems or questions that it had with the tests prior to meeting with MHI and the

supphers

However, a week prior to our April 28 meeting, we were informed that the Department
had made a decision concerning the vse of metal roofs in Wind Zone II and that it would not
discuss the test reports supplied by each of the suppliers. At our meeting, we were informed that
the Department had decided to issue an interpretative bulletin (IB) on this issue and, because it
was engaged in rulemaking, could not discuss the test reports until after the IB-is issued.

\dvice to Metal Roof Suppliers on their Test

We believe the Department has a rcspons1b1hty to inform each of the metal roof suppliers
of its decision to accept or reject their testing procedures pursuant to the Federal standards,
Section 3280.303(g). Such a notification is not prohibited pending issuance of an Lnterpretatwe

Al Wilenn Alurd Suite A1O Kdinatnr V5 99901.1049 Tel. 703 S84 n4n0  Fzxe. 707 538 0401



bulletin; if it was, it would be impracticable for HUD to administer-its Igﬁgoi?ug- enforcement
prograim. '

Since the advent of new wind standards in 1994, metal roof suppliers have spent
considerable time and research fimds to perform testing pursuant to a procedure, earlier accepted
by the Program staff, to demonstrate that their products meet the new Federal wind standards.
Nowhere does the wind standard specifying design loads for high wind areas require “the use of
_ roof structural sheathing,” as specified in the Department’s July 18 letter. The HUD standard is a

performance standard that specifies certain wind loads which must be-met for various wind-
resisting parts of the home—not a prescription of the roof materials required.

 We believe that industry tests prove that metal roofs can meet the design loads required
by the standards and that metal roofs have withstood high winds in Wind Zone IL -In fect, metal -
roof suppliers have expressed concemns that wood sheathing may not hold on trusses at the 51 psf
design uplift pressure. ‘For the Department to prohibit the use of metal roofs in Wind Zone IE -
s counter to the incréasing use of steel across the-country in both resideritial and commercial <.+
buildings" CrmorTELWy TR miTe el - ' R R ,‘;__"r v e s .

PR PPN I

The Program staff suggested that the manufacturers, in licu of using the table referenced
in the standard, could use Section 3280.305(c)(1)({i)A) and design the home using ASCE 7-88.
However, the Program staff has said that manufacturers may not use part of the table and part of -
ASCE 7-88. Our supplicrs belicve that using ASCE 7-88 is not an option because manufacturers
would have to redesign the entire structural package for cach mode! home, which is too costly.
In addition, ASCE 7-88 is a site specific standard which is not workable for regionwide
manufacturers’ shipments. With ASCE 7-88, each home Jocation requires design or testing,
which greatly increases the cost of the bome. o

: The Department, throughout its programs over the last five years, has been an advocate
for increasing the affordability of housing by reducing barriers and reexamining standards that -
add cost without benefit. The suppliers informed the Program staff that to require structural
sheathing under metal roofs will add about $3,000 to the cost of the manufactured home. This
additional up-front cost literally prices many first-time homebuyers out of home ownership.

. MHI and the suppliers believe that this issue presents a strong case for the technjcal
experts of the Department and the industry to continue to work together in an open dialogue to
develop a middle ground on design criteria for the use of metal roofs in Wind Zone II. Such a
working arrangement would be efficient and provide for the continued use of a safe and .
affordable housing design option. ' : -

However, if the Department proceeds with the issuance of an interpretative bulletin under
Section 3282.113(a) to require structural sheathing under metal roofs m Wind Zone I, MHI
believes the Department must treat such issuance “as rulemaking” and obtain public comment.
In this case, it is not in the public interest to proceed without public comment. Such an exception
to rulemnaking is not justified because HUD’s letter to DAPLASs on July 18; 1996, has already -



temporarily halted approval of designs using metal roofs without structural sheathing in Wind
Zones IT and II. Therefore, there is no pending emergency need to stop the practice. Because of
diverse engineering views on this issue, public comment is clearly needed for the Department to

arTive at a reasoned decision.

MHI urges the Department to reconsider its recently expressed planned course of action
regarding the use of metal roofs in Wind Zone I First, the Department should honor its
commitment to provide each metal roof supplier with comments on its test reports. Thea,
members of the Manufactured Housing Program staff should commit to openly discussing their
concerns with a working group of suppliers and manufacturers engineers. We are hopeful that
this dialogue could lead to the development of design criteria which would ensure the continued
option for use of metal roofs in Wind Zone II. Finally, if the Department believes that it cannot
proceed with the suggested working group, it should issue its proposed interpretative bulletin for
public comment in accordance with the Department’s rulemaking procedures.

, We will be pleased to supply you with additional information regarding this matter. . We
appreciate your continued interest and support for the role of manufactured housing in providing
unsubsidized homeownership for an increasing number of our citizens. _ '

Sincerely,
' Je Qomuors
_ Prédident

cf: Emelda Johnson
David Williamson
Marion Connell |
Rick Mendlen
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Buccaneer Homes herewith resfectﬁﬂly submits comments regarding the advarmé -
i ofpropned relleaking cocerming thi Tabe 24 CFR 3280 (000

- We object to the HUD interpretative bulletin (IB I-2-98) as based on naccurate ‘
statements and analysis, InresponsetotheANPRM,ﬂiereisnoneedtorevise&mperformame
standard set forth in the subject Table. If HUD proceeds to interpret the subject Table to
prohibitmetalroofswiﬂwutsheaﬁljnginwdeonsHandm, then HUD has prescribed new
standards without complying with its rulemaking procedures and should not be asking for the
public to submit proposed changes to the Table, but should be requesting comments on its
proposed changes to the wind design standards. '

Buccaneer Homes objects to the interpretative bulletin for the following reasons:

* Our company has developed tests to demonstrate that our manufactured homes
comply with the HUD Code at Section 3280.303(c) and 3280.401 (b), for models that
include metal roofs for Wind Zone 11 ' ' ' :

*  Our designs of metal roofs show that the high-wind loads are transferred by the
metal roof, performing like sheathing, to structural support members, as clarified in
the interpretative bulletin of May 12, 1998 (I-2-98)(63 FR 26836 to 26389).

* Metal roof damage in Hurricane Andrew or other past high wind events has no
bearing on how new products might perform under new testing under the loads of
the January 1994 rule. (63 FR 26386) . _

*» ' Metal roofing is not part of the January 1994 rule, its preamble nor any of its
previous interpretations. There are no restrictions on its use to be found anywhere
in the published documents. ) : _ : A

* Metal roofing design is not limited by the Table of Design Wind Pressures or its

footnates. Footnote 7 only exempts prescriptively installed 3/8” rated sheathing; it
does not prescribe how it will be used for every design condition. S

¢ The interpretative bulletin appears to be rulemaking. It is a “change in policy or
interpretation” by the Department. It does not merely “clarify requirements”. If it is
$0 obvious in the Standards that metal roofing must be restricted in Wind Zones

and IMI, why did so may DAPIAs approve tests and designs contrary to this
nterpretation? (63 FR 26386) o :



Having a “rigid box” is not a requirement of the standards. Section 3280.301(a) is
only a general statement and a metal roof easily meets the only stated requirement

for “structural strength and rigidity”. (63 FR 26387)
* If it was the intention of the Department at the publication of the January 1994 rule

for. the metal roof to be installed over structural sheathing as was done for shingle

. roofs, why was no fastening dictated as it was for shingles in the Table of Design

Wmd Pressures? (63 FR 26386)
Section 3280.305 is not a “prescriptive standard” as tht Depa.rtmmt contends There
are a few limited items which are prescriptive for Wind Zones Il and Il (strap

mmhmstussspaang,s}mglefasmmng.em.),but&mTableofDemgand :
Pressur&cd:datesﬂleloadstobeamoummdabedby paﬁmmcestanda.rd.(ﬁ?:FR

- 26386).

TestmgaccorﬂmgtotheStandardsxsmtaIawerstandard &xanengmeermganalyms,

. as implied by the IB. Nowhere in the Standards is testing relegated as inferior to

calculations. In fact a thorough testing program, as was done in the case of metal
roofing with many different construction methods and assemblies tested, should
give a more complete picture of actual failure modes than typical structural analysis

" calculations. (63 FR 26388)

It seems strange for the Department to appeal to thé “industry trade association”
economic analysis for the January 1994 rule to show that the industry understood
that sheathing was required for the new wind zones. None of the testing that has
since been submitted to the Department had been performed at that time, so there
was no way for a designer to know that metal roofing could meet the Wind Zone II
loads without sheathing,. (63 FR 26387)

Why does the Department reference damage to "corrugabed metal siding and roofed

‘building”, in earlier disasters, as having any bearing on the current research and

technology and proposed metal roofing on manufactured housmg7 Is not this really .
an “apples and oranges” comparison? (63 FR 26387) '

Buccaneer Homes ob]ects to the critique of test reports submitted to HUD in -
March and April, 1997 by metal roof suppliers for the following reasons:

Were there any spedific reasons given in writing to either the manu_facturers or
suppliers for rejecting the previous tests? (63 Fr 26387) =

The testing submitted to the Department did “replicate the actual loads..,not just
approaomate those loads and conditions”. The testing did replicate the exact loads
in the Table including the effects in the 3-foot end zones. (63 FR 26388)

There is no reason for the Department to question the workmanship of the samples
tested and whether or not a factory can comply. First of all the Standards, at 24 CFR
3280.401, are clear about how the test samples are to represent * rmnlmum quality of
materials and workmanship” (as in the case of Proof Load Tests) or “average qua.hty
of materials and workmanship” (Ultimate Load Tests). Secondly, the production
inspectors can observe and note if there are problems associated with the assembly

" of the metal roof system. (63 FR 26387)



¢ There is no reason to include “fastener slif” as a failure mode for these tests,
Assembly failure is clearly defined in 3280.401 as “deflection greater than the limits”
or “rupture, fracture, or excessive yielding”. (63 FR 26387)

. For all the above reasons, we urge the Department to withdraw the interpretative
bulletin (I-2-98) because it fails to provide any useful clarification of the Standards.
Furthermore, the IB was inappropriately issued, contrary to the requirements for comment-
rulemaking. (24 CFR 3282 113) | - : .

hxrespormem&mANPRNLatﬁlisﬁnm,wehavemrecommendedrevisimmSecﬁon
3280.305(c)(1)(H)(B). The Table clearly sets forth the requirements that must be met. However,
we are advised that several marufacturers are preparing revised designs for metal roof homes
in Wind Zone II. Therefore, we request that the comment due date of July 13, 1998 be extended:
by 180 days. Our company continues to evaluate the [B and the Table, and we would like to
‘have the opportumity to possibly submit additional comments by January 13, 1999.

Thank you for the opportunity to submit preliminary comments in respoﬂse to the
ANPRM. :

‘Sincerely,

Buccaneer Homes

Charles A. Denip%
President

CD/th
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Elixir Industries respectfully submits this letter regarding the mme;‘f
proposed rulemaking concerning the Table in 24 CFR 3280.305 (c) (1) (i) (b)

Elixir Industries urges the Department to withdraw the Interpretive Bulletin becanse it is
indhectconﬂictwiﬂ;omprcviousagmpmmtformﬁng'mctal roofing and attempts to
put new prescriptive requirunﬁ:miuhslnndardforﬂneuscofslmﬂ:ingwimom.the
appropriate comment-rulemaking process. (24 CFR 3282.113)

Please let it be known that in August of 1994 Elixir Industries pursued permission from
the Department to qualify metal roofing without sheathing for Wind Zone I and the
Department granted permission and an approved test protocol under 3280.401b.

On July 31, 1996, I wrote to David Williamson to provide this background information
for his mitial meeting with MHI on Zone II metal roofing issues. I included with my
letter, two letters from Radco. One dated August 1, 1994 requesting guidance and an
approval for testing metal roofing and one dated September 1, 1994, documenting an
agreement for testing metal roofing. In this letter and attachments, I detailed Elixir’s
efforts to insure our metal roof testing was in compliance with the standards, I have
attached a copy of my letter for your reference (Enclosures 1 and 2). '

On January 24, 1997, Elixir submitted to Rick Mendle, test reports #RAD 1722 and
#RAD 1795 for the Departments evaluation. Included as Appendix B of this test report, is

Radco’s September 1, 1994 letter documenting an agreement specifically to test metal
roofing referenced above (Enclosure 3). C :

0034



July 9, 1598
Page two of two

1 have repeatedly made attempts to discuss this agreement with the Department. The
Department has refused to comment. In the IB the Department now makes statements
totally contrary to the referenced agreement to test metal roofing. Since the issue of the
Intcr;rcﬂchuHeun,Ihavcmqucstedamponsctothecommemsmadcmthe :
Interpretive Bulletin regarding subsequent tests reports submitted by Elixir to Rick
Mendlen (Enclosure 4). The Department has yet to respond.

On this day July 9, 1998, I have also forwarded a letter to David Willamson rcquestmg
an expianation for the above mentioned items (Enclosure 5). The Department owes not
only Elixir, but the entire mdustxyancxplananon,pnortomngtocloscthlsmattcr

o

UnhlﬂnDcparhmﬂmpondsmEhmsmqmnm,wcmqmstthattbcwmcmdatcbc '
extended to allow the Department and Elixir’s legal courisel the oppor Uity to haVe'
evaluate HUD’s response to the exiclosed inquiries. Onlyﬁmi:anEli:ﬁrfmakem

appmpnatcmponsctothcANPRM

At this time, Elixir Industncs h.as no recommcndanons for rcvismg Sechon 3280 305 (c)
(1) (ii) (b). The Table clearly sets forth the requirements that must be met. Elixir
Industries and Radco requested, guidance and testing approval from the Department to
use the Table, and it was granted. If the Department now decides it doesn’t like the
results of testing, it should pursue changing the smﬂdards through the appropriate
comment- mlcma.kmg process.

:‘-‘1.

Thank you for the opportunity to subrmt preliminary comments in response to the

ANPRM.

. William Roberts, -
National Marketing Manager

Sincerely,

TWR/br
Enclosures

C:Dave Whitt  Tim Suttles Pam Danner _ Peter Race
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July 31, 1996

Hr David Williamson,

Director of HUD Office of Consumer and Regulatory Affairs.
451-7th Street S.W. Mail Room B-133

Washington, DC 20410 :

B

Dear Mr. Williamson, -

I'm vriting to you to provide some background for your up Lo
coming meeting with MHI. rqgarding_your latter, dated July-18, .
1996, to Righard M.' Rainhafd,hin ré?ponae “torthaTune "I Tthvwy - - .

" DTAG letter raqnesting guiaanga regarding pdhitibns-takenfon’.ﬁzww
Wind Zona II Hﬂtal ﬁopf 153&&5 T pj T *ﬁ‘*‘ T i e

-Your letter to tha DTAG II ‘committae tould appear to have
been written without any knowledge of what your predeceasors
had already agreed to regarding testling metal roofing for '
Zone II. But before I present all of my information on our
previous agreement with HUD, let me first tell you a little
about Elixir Industries. _

Elixir Industries was founded in 1948 and has twenty operating
divisions throughout the United States. We are one of the nation's
largest independent suppliers of metal roofing and giding,
entrance and utillity doors, frame parts, putty tape, sealants

and aluminum extrusions to the Manufactured Housing Industry.

Cur company has a long history of manufacturing component
products for the Manufactured Housing Industry to help
. provide America with the most -affordable manufactured homes.

When HUD revised the code to express more restrictive
requirements for Hurrlcane Wind Areas and established specific
standards for Zone II and Zone III, Elixir Industries
realized the more restrictive building code would require-
metal roof testing to continue to allow the industry to
provide America with an all metal affordable Hanufactured

Home

‘In behalf of Elixir, Radco, a nétionally recognized testing
laboratory, helped us to run initial tests to determine the
feasibllity for metal roofing to meet the new standard.

ENCLOSURE 1



Upon determining that indeed metal roofing could meet or
exceed the standard, we realized the tremendous expense
that would be requlred to qualify galvanized metal'roofing
for Zone II and requested Radco contact HUD to establish:
Test procedures for the new standard; Testing protocol; And
address any and all of HUD'S concerns that would effect our -
abiilty to performance test to the new standard.

on July 21, 1994 Mike 7iemen of Radco made contact with
Phiiip W. Schulte of your of fice and requested a dialogque
and guidance from HUD [for Elixir to begin qualifying Zone II
tests. See Attached Exhibit A (Radco letter, dated 8/1/94,
to Philip Schulte) . : _

The August lst letter outlines: The proposed test protocol;
Tssues regarding the number of fasteners potentially
gplitting rim members; Required desigm loads; and the
agsurance that metal roofing could indeed be tested as

a component or cladding ander the table in 3280.305c,

not to ASCE-T. .. T

Tha 1ast veek-of August of 1994, Beveral  donference Talls 17

batween Mike ‘Ziemen-of Radco and.your of£ice took place to

review the proposed acceptanCE‘aﬂd”ippfﬁxﬁi;fdrgRqﬂbB‘Ed'
performance test metal roofing. On August 31, 1994 Rick’
Mendlin gave his approval for all of the above mentioned
performance testing issues. See attached 'Exhibit B (Radco

letter, dated 9/1/96 to Philip Schulte.

Based on these agreed upon conditions for testing, wvhich
cojincidentally also addressed each lssue mentioned in your
July 18, 1996 letter to the DTAG II Committee, Elixir

began performance testing Zone II metal roof packages for the
Tndustry. Since this agreement., Elixir has conducted more than’
fifty Zone II tests and qualified four separate Zone II roof
packages to the standard and our agreement. These packages
have been built by five separate_manufacturers since the
referenced August 31, 1994 agreement. ‘ , S

We tasted and these manufacturers built and sbld homeé in
7zone IT all based on the original dagreement with HOD.

At thils juncture my compény has lnvested a substéntial
amount of money in both preliminary and performance testing -
211 based on the original agreement with HUD. We consider it

the responsibility of -HUD to-1ive up to thelr original agreement;

The standard does not gpecify wood sheathing, as a requirement,
anywhere, that anyone can £ind, as the standard is currently
wvritten. HUD's agreement for performance testing to 3280.401b
using the design loads 2s shown in the table in 3280.305c 1is
already establlshed. - : . - '



Your letter to the DTAG II committee iIs both confusing and
contradictory considering HUD's original referenced agreement.

It 1s our hope that your meeting with MHI will simply be a formality
and this presumed confusion will be lmmediately reversad and the
DAPIA position paper accepted. The Industry Technical
Exchange Committee voted unanimously to accept the DAPIA
position paper at the May 1996 COASSA Meeting and iIs waiting to
see if HUD stands behind their agreements.

Should you have any questions about any of the information
- contained in this letter or wish additional information,
please don't hesitate to contact me at 219-294-5685 or
contact any of the other parties referenced in the attachments.

Sincerely,

Ny WWM

William Robarts,
ational Sales , East

8
gt

N

¢c: Marion Connell Tom Martin Mike Ziemen MHI
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 ATTACHMENT

'RADCO LETTER DATED 8-1-94
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Mr. Philip W. Schulta C . August 1, 1954
Dapt. of HUD | Page -3
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EB 14 796 8446 1IXIR INDUSTRIES (318)767 3411

September 1, 1894 , LOMG BEACH, C2 S0m8

‘Daparment of Housing & Urban Development
451 7th Strest S.W., Rm 9158 -
Washington, DC 20410

gt Mr. Schulte:

lnﬂnwzyafba‘d;gmmdonmi. 1994we.m6monmGabove
matter m respanse to our July 21, 1994 1ce call, L
this week wo haid telsphone convarsation with measia Tang

Yasterdayhuaﬂslat1994.W.Mmdﬁlyabaﬂygmusmmnflmmﬁﬁwﬂunderwtﬂd\mmuu
.pmasdv&mmﬂdspmdud. _Wmmmmmmmmmmﬁmmwﬁt&d
_matwsoyﬂhaﬂmbadtwmmmepwpc_ufq'mBhﬁer. '

1, M@Wmmammqacmmmm:mmwsﬂng‘
'mlessspl‘rmngwqrttoocquntastsamptes._ S '
. TestProtocal Testwilbe i sccordance with 3280.401(b). The foof truss framing system
will not be manitored for deflection (i.8. framing is not part of tha sysiem being tested). We
wilt mosi likely usa trusses listed for the zone being tested. .

3. Mamic Loading: No requirement

4 Truss Negatl oad ign Requireme ':'Refq}ence to truss load réquiremenlﬁm’ll hotbe
made inthe_ttsi‘rnpoﬂ.' : - ‘ ,

5. Reguired Design Loads: Dasign prassure loads will come from the Table in 3280.305(c) not
ihe ASCE-7 standard. Table loads for -Components and cladding: Exieriar roof coverings....”
will ba used. (We note that the Depariment did not expiain wity =Main wind force resisting

systenfloadscnuldnatbeused-) ' I

~Gable end Areas" will be tested as outfined in our August 1, 1994 (attar. “Remainder of roof

area” loads and testing will also be as outfined in our August 1, 1994 letter. (it is permissible -

to average the 3 side wall zone loads with the center araa zones and ysa the resuftant
average load for test purposes as shown in our August 1, 1994 Attachment L).

it Wﬂl be perrissibie 10 axtend resuits for fonger spans (.e. 16 wides) io lesser spans (s 14"

or 12" wides) following the approach presented in our August 1, 1994 Attachment ora
similar approach of \r. Mendlens'. ' o
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RADCO TEST REPORT
Test Report No. RAD-1470
Project No. C-5475

. UPLIFT WIND PRESSURE LOAD TEST ON A STRUCTURAL 7
METAL ROOF CATENARY MEMBRANE, MAIN WIND FORCE RESISTING ELEMENT

Prepared for

o : EUXIR INDUSTRIES
- A : : S P.O. Box 470
‘ ' Gardena, CA 80247

e
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RADCO 7
Resourcas, Appiications, Designs and Controls, Inc.
Listing and Testing Division
3220 E. 5Gth Street
Long Beach, CA 90805

Submitted by:

Michael L. Zieman, P.E.
Sr. Vice President

Sanjay "J-ay" Mishra, Manager

-

lssued: July 1994
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1.0 INTRODUCTION

At the request of Elixir Industries, RADCO conducted uplift wind pressure load tests on its 0.0125"
(minimum finish thickness) galvanized metal roof catenary membrane covered under RADCO listing

#1050. The tests were conducted to determine compliance with the Manufactured Home ‘

Construction and Safety Standards 3280.305 for design wind pressure for Wind Zones Il and ||}

- which will become effective July 13, 1994, The "Main Wind. Force Resisting System” design live
loads of -39 psf and 47 psf for zones |l and il respectively were selected. This selection was based .

- on the continuous uniform properties of the metal catenary membrane and the large tributary area’
(i.e. the entire.roof surface) covered by the structural catenary membrane. The tests wers )
conducted to avaluate the ability of the metal catenary membrane and its fasteners to withstand the
required loads. The testing was not conducted to evaluata the framing systern other than the rim
members which receive the fasteners connecting the continuous membrane. Roof framing system
design is-the responsibility of the home manufacturer.: The users of this report are refsrrad to
Section 5.0 CONDITION OF USE.fOI'_f.unhﬂf guidance.-f;. TATL U tm tamntdlnt g g iege T L et

20 TEST SPECIMEN DESCRIPTION ML A A M e

The metal. catenary membrane-was Jaid on simulated-roof framing 1887 long x48+1/27 wide with
3.25/12 pitch peak trusses @ 16" o.c. as shown in Figure I. A 9-1/2" high, 16" o.c. simulated 2"x4"
stud wall section was built such that it rested above the 2x4 rim member. A 1/2" thick x 3-1/2" wide
sheet of gypsum wallbcard was placad between the top plate of the simulated stud wall and the rim
member. The simulated stud wall was fastened to the trusses and then braced. (No negative wind -
pressure load was applied to the truss assembly.) ‘ ‘

A 12" x 48" x 26 gauge continuous metal band was fastened to the stud walls with four (4) 1" crown x
1" long x 16 gauge staples at the two end studs and with eight (8) identical staples at the two interior
wall studs. (Tributary roof length was 8" for each end stud and 16" for the two interior studs.)

Three strips of 1" wide x 1/16" thick Elixir Industries #101 Maobile-Lastic black rubber sealing tape
were appiied to the metal band. The 6 mil plastic sheet was then placed to provide the vacuum
loading chamber. Three more strips of the sealing tape were applied on the plastic sheet above the
original 3 strips. The metal catenary membrane was then laid such that there was a 3-1/2" side lap
at each end. : '

The metat catenary membrane was fastened on each edge to a 2"x4" spruce-pine-fir im member
with a total of 36 #8 x 1-1/2" long hex washer head sheet metal screws arranged in 3 horizontal rows
at 4" o.c. Each row was staggered 1-1/2" apart and 1" below the other. Each screw penetrated roof
metal, sealing tapes and plastic, the 26 gauge steel band and then the 2x4 rim member. Minimum
edge distance for the bottom row of sheet metai screw fasteners was 15", ' '

The metal catenary membrane, sealing tape and steel band were submitted by Elixir Industries for -
testing. The test specimens were fabricated by RADCO personnel. All testing was conducted at

' RADCO's testing facility in Long Beach, California. : '
3.0 TEST SET-UP AND PROCEDURE

One 4" deep metal C-channel section was bolted to the 26 gauge steel band and wall studs with one
78" diameter bolt at each stud to hold the test specimen in the test fidure. Elongated holes were

placed in the steel band so that the bolts would not bear an the band.

Commn 45 AF2




RAD-1470

The test fixture consisted of a 4R. high x 16f. long x 4ft-8 inches wide reinforced open top box in

which the test specimen was placed in an inverted pasition. The plastic sheet was draped over the -

walls of the fixiure and sealed to the floor thus creating an air tight enclosure for the negative
loading.

The uphft wind pressure load tests were generally conducted in accordance with the ultimate load

. tests procedures in Section 3280.401(b) of the Federal Manufactured Home Construction and Safety-
Standards. Because qualification of the framing system was not the consideration (see 3280 305d)
deﬂechon readmgs wera not taken _

The load was apphed using the vacuum method of loading by evacuahng the air below the test.
specimen. The applied load was measured with a water manometer capable of readmg in 0.2 inch "
" increments of watar column _

The load was apphed gradually at an appronmata rate of 5 psf per minute untl faiiure occun‘ed The
load in inches of water was converted o psf using 1"w.c. = 5.20 psf. -~ S

DY 5

40  TEST RESULTS & CONCLUSION RN L S S

A total of three (3) specimens wera tested. The u!t:rnata loads and type of failures observed are
described below: -

SPECIMEN NUMBER ULTIMATE LOAD (psf) -
1 124.80
2 . _ 117.52
3 134.68
Average 125.67

A Desngn Load = 125.67 + 2.5 = 50.3 psf

!n al! three tests failure occuned when the metal catenary membrane tore through the sheet metal
screws at one or both edges. All screws’ remained in place in all three tests. There was no damage
to the metal screws or the continuous steel band. All screw holes in the band remained circular
without any elongation. The 2"x4” rim member also remained undamaged. The metal roof catenary
membrane exceeds ?he design live load wind pressures of -38 psf and -47 psf for zones Il and il
respecuveiy

5.0  CONDITIONS OF USE

1. The metai catenary membrane roof system can only be used on single wide homes with a
maximum width of 188". - Lesser widths are.acceptable.

-2 Minimum roof slope is 3.25/12.
3. Fasteners must be installed and as spec’rﬁed in Section 2.0 above. Also see detail A.

4 Roof nm members must be a minimum 2"x4" with a minimum specrfc gravﬂy (G) of 0.42,
' Refer to table 12A in'the 1991 NDS.
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The metal catenary membrane must lap over the minimum 2"x4" rim member 3 minimum of
3%"

Minimum edge distance for the bottom row of sheet metal screw fasteners is H“.

The 12" wide by 26 gauge continuous sheet metal band must be ,in.étallec_i as shown in detail

A and fastened to each stud (16" o.c.) as specified in Section 2.0. NOTE: This continuous
band satisfies the prescriptive requirements of 3280.305(e)(2) for a steel strap or bracket 16~
or 24" on center from the roof to the wall. Also, note that the structural metal catenary
membrane carries the entire uplift (negative) load to the side wall. Thus the trusses/rafters
under the metal catenary membrane are not subjected to the uplift (negative) load and need
only be designed for the downward (positive) design loads of the standards. -

Pana 3nof3



APPENDIX

FIGURE 1: TEST SPECIMEN DETAILS
 PHOTOGRAPHS
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REGIONAL OFFICES  +  G640COLLINSROAD  » BLKHAAT. IN 46516  +  219/204-5685 +  FAX 219/ 2931049

January 24, 1997

Mr. Rick Mendlen . .-

HUD Office of Consumer and Regulatory Affairs
Room 9156, 451-7th Street S. W. _
Washington, DC 20410

- .- . a e e . Tk -

Dear Rick, : Tle Lo SR S A
R I P20 S T R a2 L

Thanks.for the opportunity to discuss ‘sbme of the issues"
relating tokastal Roofs in Wind ZOnd‘II. p-gb_‘,_ e O

1 B 4 e

NPT I )

Per your request, ‘I have enclosed the euccessful tests run ‘
in 1996. :

:-u.

Again, I vant to emphasize -that data we have referenced 1in -

our conference-call of 1/15/97, isn't--represented -4in- “+he — -
test reports you've requested. When testing Galvanized Metal
Roofing for Zone II, the test report describes how the
51mulated structure to be tested was buillt, how the test

was run and to what load limits the roof was tested to.

When we discuss data that we felt would be of vital
importance to HUD's review of this situation, . we are
referencing the data that we have accumulated. from the trial
and error tests we had to run to be able to successfully -
_complete the roof tests you've requested. :

The photographs and analysls of falled test samples shows

many of the actual structual problems with subjecting a

test specimen to an up-1lift wind load for Zone II.

As I verbally related to you, we have extensively investigated

- strengthening the test specimen in var1ous vays to meet this -
up-lift wind loading. :

As you review the test reports I have enclosed, bear in mind
that you are only seeing the 1"e];>c>1"t of how the galvanized
rooflng performed. To fully understand all aspects of what
is really necessary to strengthen a Zone II home without
requiring wood sheathlng, we need to review all data I've

: meﬁtlonea
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January 24, 1997
Page 2 of 2

Elixir Industries feels that since ve have extensively tested
Galvanized. Metal Roofing for Zone II and to the best of our
knowledge HUD hasn't tested any specimens for Metal Roofing
or Wood Sheathing for Zone II, a comparison and rev1ew of our -
data is necessary for HUD to address this issue. ' :

Again I want to emphasize that requiring ‘wood sheathing does
not serve to make a safer home for Zone II, but instead prevents
the manufacturers frOm being able to bulild an affordable entry

level home.

Please find enclosed test report numbers RAD-1722 and -
RAD-1795 for your review. Prior to these Ltests we vere testing
specimens whigch .utilized a 2x6 rim‘member. -We movedto-a :1x6 rim
member. to verify ft's strength at:these gsame Zone:II . loadings.
One of our goals was to determine if a 1x6 rim member was able to
sustain the minimal fastening pattern -at the Zone TI loadings

without splitting.

Once you have had an opportunity to review these tests and
formulate your questions and areas of interest, give me a call.

I look forward to your questions and comments.

Sincerely,

. Wiliiam Roberts,
National Sales, East

JWR/br
c: ‘David Williamson
© Marion Conneli'

Tom Martin
Radco



REGIONAL OFFICES" = 640 COLLINS ROAD =« ELXHAAT, IN 46516 » 219/294-5585 - FAX 219/293-1049

June 11, 1998
Page one of two

M. David R Williamson, - PEML L e s
Director, OﬂicoomesmncrandchulatoryAﬂ'mrs,Room9156
Dcpnm:uﬂnofHomngandUrbanDcm:lom _ :

451-7" Streest S.W. - | ' |
Washmgton,DC 20410 S

DeaerWillmson,

When we met at your office in April, 1997. Yomstaﬂ'wasnotmﬂmgd:scussanyofﬂ:c
specﬁcqushonswcask:dabotﬂtbctcstmportssubmrmdforcvalumou When asked if
youwouldanswerqmsﬁonsaﬁcryoumsmdyourlntmpreﬁveBuﬂeﬁn(IB) you
mdlmtcdyouwould.

UndertthB 1-2-98 hmdmg, “Subsequent Testing of Metal Roofs” Several ¢ concerns -
wereslatedﬁlailwnuldhfkcyouoryomstaﬁ'toclabomte onspecxﬁctoEIDnr’stcst
report #RAD 1722. -

1. How did our tcsitmeﬂ:lod provide additional “resistance not available under actual
conditions of application?” Please be specific. ~ -
2. What “horizontal load” do you want to be incorporated and how do youwantto
" incorporate it into a test?
3. WhenthetrussmreqmredtobesepmaielytwtedandquahﬁedfoerdZoneI[or
. I, why would a truss ( roof framing members) now need to have “deflection
readings™ taken_Ourtestrepoﬂmdlcaieswhenﬂ:erewasafaﬂmeofﬂlctmss Why
‘thcneedfordcﬂecuonmdmgs

4. Under “other specific C[LICSthIIS about tests mclude We don’t behcvc any of these

items applytthxrr S test report. ]'.fyoufecltheydo wewould]iketohearyour
' reasons. ,

ENCLOSURE -4



June 9, 1998
Page two of two

Ifyou or yomstaﬂ'wmhestodlscussﬂnsrcporr,lwelcome the 0ppomm1ty Wheén can
wecxpcctaraponscorhavcanoppommxtytomeet?

- Sincerely,

. William Roberts, ._ '
National Marketing Manager
IWR/br . o —_-_:?':'--7_-‘_"::-.;_"-*'“. SR - "-_.. . "',e.s,-?

C: Tim Suttles . Frank Walter
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REGIONAL OFFICES « 540 COLLINS ROAD -« ELKHART, IN 46516 + 219/294-5685 » FAX 219/293-1049

July9,1998 -
_'Pag:oncoftvm A

Director of HUD Office of Consumer and Regulatory Affairs
.Room 9156,451-7, Street SW. .. o |
- Washington, DC 20410° = - ' o

‘Dear Mr. Willizmson,

' InmwﬁﬁngﬁoyduinmspomcmyomimmﬁveBuﬂcﬁnIQ@&h&Iﬁupfe&ve '
Buﬂcﬁn,youma{hsmtuncmmym'infmmaﬁonlptqﬁdadyoualmogtwoym

On July 31, 1996,Iwr0tctoyuumpmvidcbackgrolmdinfomnﬁonforyouriniﬁal
mccﬁngwiﬁlMEHmchHmdnlmoﬁngissmImcludcdwiﬂlmylctmrtwoldm
from Radco. One dated Angust 1, 1994requcs&ng.gnidmandmappmvalfortwﬁng .
..mcmlmﬁngandmedmd&pmbql,'w%,dmmnmﬁngmagmmcmformﬁng
mcﬁlmoﬁng.-lnthiskﬂuandaﬂmhnmjs,ldcmﬂodﬂbdfscﬁbmminsmommcml
roofmﬁng_wasincomp]iancewiﬂlﬂ:cstandards.Ihavcaﬁnchedacopyofmylcﬁm'for
. your reference. ‘ o

On January 24, 1997, Elixir submitted to Rick Mendlen, test report #RAD 1722 for the
Departments evaluation, Included as Appendix B of this test report, is Radco’s September
1, 1994 letter documcntinganag_reemcrrttotcstmc;al‘.rooﬂn_g referenced above, :

Elixir Industries has been repeatedly asked about this agreement. On February 10% of
1997, I presented the chronological order of events on metal roof testing at the MHI

- Technical Activities Committee mecting Copies of the letfers referenced above were
provided to all members. -
1 have repeatedly made attempts to discuss this agreement with the Department. The
response was always that you would not make comment until you had issued the

Inierpretive Bulletin. In the 1B you make statements totally contrary to the referenced
agreement to test metal roofing. : '

ENCLOSURE 5



July 9, 1998
Page two of two

At the Techh1m1 Activities Committee meeting on June 16, 1998, we discussed the
Radco Angust 1% and September 1%, 1994 lCﬂBTSRDd}’OlIII‘GfB!‘CDCCS contra.rytothc

- agreement for testing metal roofing,

.NowmatyouhavelsmedﬂchB Ethrisduéanexplana:tion_ Iamformaﬂ?requesting
your written explanation for this breach of agreement. '

Irespectfuﬂyrcqu&stﬂmiﬂmdocmncntmdyomresponsubc cnteredmtotthUD
Dockct— No. 4271-A-02 for pohcntlal ﬁmm-: action. ‘ >

- . . IR A
Sincerely, _ _ _ .
e — L Cw v T apeRsiE RN RRLEW LT AN 0 D T
- .

. William Roberts,
- National Marketing Manager

JTWR/br

C: Dave Whitt
Tim Suttles
Frank Walters
Pam Danner
~ Peter Race
"Office of General Comsel ‘
HUD Docket- Regulations Division Room 10276
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e O M e g
America‘s Largest Hemebuilder

Regulations Division

Room 10276

Office of General Counsel : o - July 10, 1998
Department of Houstng and Urban Development : -
451 Seventh Street, S.W. L/ |
Washington, DC  20410-0500 BF3-117

~ Subject: Docket No. FR-4271-A-02 , : _

" 24 CFRPart 3280 , =

- Mamifactured Home Construction and Safety Standards =

Metal Roofing; Advance Notice of Proposed Rulemaking - B
(Interpretative Bulletin [-2-98) . o —

.03y

D60

Dear Sir or Madam: . ..

=

=
_ There are'so'many reasosiswhy I wish t5'0bject & the declarations otsined ifihe Adginced
 Notice of Proposed Rulé-making (ANPRM) that Wes publishéd in'the My 12,1998 Federal Register
that it is difficult to kasdw. whére to Btsirt T will try to Tist a8 many of my objéctions as I can in this -
letter inthe'hope that thiey will be carefiilly'considersd befors dny other official ‘siction is taken by the
Department. - CFTUTIES T b ¥ - a R e Ee T AvrTe T T o

1) This is clearly changing the Federal Manufactured Housing Construction and Safety |
Standards (“the Standards”) without following the requirements for such changes that have been
clearly established. Metal roofing was not addressed in the January 1994 revision to the Standards. o
There are clearly no restrictions on the use of metal roofs in higher wind zones in the Standards as -
they are now written. Contrary to the Department’s contention, this IS a “change in policy or
ioterpretation.” : 7 ' :

~ 2) Why does the text of this ANPRM make so much mention of the Preamble to the January

+ 1994 Rule? What is important now is the wording of the Standards as written. Surely the industry is
* not being asked to treat the Preamble 4s a supplement to the Standards? : '

. 3)Hurricane Andrew should not be used as data to analyze how any part of the homes will
perform when designed to the new loads that are presently in the Standards. That disaster prompted
the changes that have been made but only firture hurricanes will tell how product designed and
constructed to the new wind requirements will perform. The testing presented to the Department of
which I am aware met the “post-Andrew” wind loads. o _ o

4) It makes no sense to appeal to the footnotes in the Table of Wind Design Pressures (“the

. Table”) to say that metal roofing is limited by the existing Standards. The very clear and obvious -
reading of footnote 7 does only one thing: it allows 3/8” rated sheathing to be used as a roofing

material without further justification when fastened as prescribed. This “exemption”™ has nothing

whatsoever in its reading to do with metal roofing. If it was the Department’s intention to prohibit

metal roofing in footniote 7 only 2 mind reader could determine that now. ,

' 5) By the Department’s own admission many manufacturers and third party agencies.

interpreted the Table to allow metal roofing in the higher wind zones if those products could mest

2051 Myers Straet
PO, Box 7638
Riversigde, Ca 22513-7638

S0G-351-350C
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the performance criteria of the explicit wind loads. If it was so obvious that metal roofing was
excluded from Wind Zone II by the revision of the Standards in 94 why did so many professionals .
and technical types miss it? Why did the monitoring agent not object to any of the many approved
designs?

. 6) It is curious that the Depa.rtment should insinuafe that tesnng in accordance to the
performance loads in the Standards is some how a lower standard than “engineering analysis™. Most
" of the calculation methods and aflowable stresses published today m handbooks are derived from
earlier testing. It bas been mry experience that one learns a great deal more about the performance of
a structural assembly through destructive testmg in the labora.tory than through hand calctﬂanons
performed at one’s desk. :

7) The references.to “corrugated metal siding and roofed buzldmgs and thetr performance in
earlier disasters seemed curious. What bearing do these materials have on the single-piece metal
roofing used in mamufactured housing? What relationship does the performance of these materials
have on the perfoxmance of metal roofing tested to the new wind Stardards? This appearstobea

“straw man” built to prove a very weak point.
: 8)It;sagrﬁmmseoftﬁmﬂorcf&tosectxon32803050ftheStandardsas“prwcnptwe
Everyonemthemdusuyrd'erstothusecuonasa“pe(formanw  standard. Jtis true that their are a
&wWﬁmfoerdZomﬂandE(mhusﬁap;hckn&s,m&ng&ﬂmmg,andm
location) but most of the items are performance in nature, apccml}y the Table. How can one comply .
with a “Table of Wind Desngn Pressures” without designing componmts to perform to this criteria?
Referring to this section as prescriptive is very misleading.
: 9)TheDepartmentscontmtmnsthairtwasalwaysthmrmtmntocxdudcmetalrooﬁngﬁom
Wind Zones I and II unless it was applied over roof sheathing seems inconsistent. One curious
example concemns the prescriptive requirements for roofing that are included. The footnotes detail
- the fastening for shingles over roof sheathing, but fail to mention any fastening for metal rooﬁng
. when applied over this same sheathing. Why was not this also addressed?
10) Why did the Department introduce the “rigid box™ method of analysis? This is clearly not
* part of the Standards (or any of the Department’s correspondence that I have ever seen ) A ngid box
may be a nice thing to have and may be one of many ways to meet the performance standards but it
is by no means a part of the Standards. Many existing, approved designs for Wind Zone II and III are
not rigid boxes even with a shingled roof and sheathing as dictated in the Standards Why is the
Department confusing the discussion by introducing this terminology?
"~ 11) It is quite misleading to mention that the industry understood the Standards in 1994
required a “rigid box™ based on their economic forecasts for several reasons:
a) The de51gn of a “rigid box” was not a part of that work. The presence of roof sheaibmg
does not insure a “rigid box™ nor does it indicate that the dfslgner even intended for there -
to be a “rigid box™. (see above)
b) That economic analysis contained roof shea:thmg under metal roofs because it was not
clear that any testing program could show that metal roofing (which was only calculated up
until that time) could meet the higher loads.
c) If it was so clear to the industry that a “rigid box™ was reqmred why did they embark on -
a testmg program to find a way-to make metal roofing meet the design loads? .
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12) What information or test data does the Department have that proves that metal roofing will
perform adequately in high winds just because there is structural sheathing underneath? It appears as
if the Department thinks the metal roofing will blow off but the sheathing will remain thereby
offering some protection to the residence and its contents. If this is so a) why not clearly state this in
the IB and b) how does this prevent the metal roof from becoming “airborne debris” “dangerous
flying missiles™? It would seem to me to be 2 much better solution to install 2 metal roof in
accordance with the details that have been substantiated by a testing program so that the roof has a -
. good chance to remain attached to the home during a storm. - -

- Iam very familiar with mich of the testing that was done in an aitempt to make metal roofing
~ comply with the wind loads of the 94 Standards, In fact it was my compauy that first alerted the ,
Department to some of the early testing that seemed to overlook several critical assumptions to make -
a thorough and aoammIpuﬁdpaIedinaoonfmmecaﬂwtbtheDepamnanamppﬁqmda_ :
testing agency where these issues were clarified and new protocols given verbai approval by all .
parties. (Unfortunately there appears to be no written confirmation of those discussions in existence.)
[ witnessed several tests and assisted both the supplier and the testing agency in pesformingmany
unsuccessfil tests, Each-of those tests gave us more information as to faihire modes and oritical : ..
fasteners or assamblies..After-much swork: memy successfiil fasts were comiplétsdiAfier thateven <
more tests were, perfonmed:to vesify other essumptions :H-was a very enlighteningalbeit expensive . -
party and never questioned by the monitoring agent. Luaothemowevopmvsime o

Ifind it strange that the Department has found it necessary to now reverse the guidance given
to at least 2 segment of the industry and disallow any of the testing that was done during that period.
I have seen a wealth of data gathered by several suppliers developed with several mamifactures that
appears quite good. Not all of it was of the.same caliber but the amount end variety leads me to an
entirely differemt conclusion than the Department. In reading the comments by the Department
conceruing that array of data I wonder if the Department has ever really analyzed them thoroughly or
did it always intend to rule out metal roofing in the higher wind zones regardless of any data
submitted. '

Concerning the criticism of testing that was published in the ANPRM I offer the following; -

13) The testing of which I am aware did, in fact, “replicate the actual loads.....not just
approximate those loads and conditions.” Numerous tests were done using the full uplift loads in the
Table for both m middle and 3-foot end zones. : '

14) Why does the Department imply that lateral wind loads must be imposed simultaneously
during an uplift test of the metal roof. The Standards are clear that there are no lateral loads on the
roof if the slope is less than 20 degrees which certainly is the case with a metal roof. Did the
Department mean that the lateral wind loads on the sidewall would somehow affect the uplift straps
for the roof rim plate? I fail to see how any such interaction exdsts or would affect the outcome of the
testing [ witnessed. o -

15) Did the Department ever notify any of the manufactures in writing the reasons why their
- Wind Zone II metal roof designs were unacceptable? Did the Department notify any supplier in -

- writing as to the reasons their testing was unacceptable? I know neither my supplier, my third-party,
nor I knew of any reasons our research was unacceptable. ' :

Pt iy
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16) Why did the Department mention “workmanship” as a criteria for rejecting the existing
tests? The standards are very clear in regard to workmanship. Section 3280.401 says the tested
assemblies are to represent “minimum quality materials and workmanship™ (for proof load tests) or

“gverage quality materials and workmanship” (for ultimate load tests). .
17) Why is the question of whether the factory can comply with the twted assemblies a reason
for rejecting the testing itsalf? Is not this the reason we have in-plant inspectors? They are certainly - -
empowered to msure that the “quality control system™ is capable of preventing “production
problems” associated with “large mimber of fasteners™ and “small edge distances.” Thlsmaybea
vahdconoemmtheﬁctorybw.:trt:snotareasontorqectthet&shngrtsdf :

18) The mention of “fastener slip” is totally out ofplacemanymswssxonoffaﬂuremodam
testing. Section 3280.401 clearly defines assembly failure as “deflection greater than the limits™ and
“rupture, fracture, or excessive yielding” (emphasis added). Fastener slip, wpecmﬂy under .
destructive load testing, is completely irrelevant. -~

_ 19)Ifailtoseehowanyofthet&eunglobsavedandusedmmydwgnpackngeﬂﬂedtomeet
the criteria listed in “Summary of Requirements, Using Table™ in the IB.-Specifically great care was
taken to confiorm to item 3 « "{'humetalmofmelfhasbemtasted,umgprooedm&cthatuthameet_ :

all of the requirements bf 3280.303(c)and 3280 401471 would challenge the Department to -
spexcify in writing were thpse orany other tests failed to meet-this' crttem.*lknovromthudpa:ty
batamlythoughwchadm&ttﬂofﬁmngunmm:softhe Standardsandsodldthesevernl R
professional engmeerslhaveonmystaﬂi :

Ihavetzkenaglwdea.loftnnctorecordasmanyobjecuonsaslcantothlsANPRMbecwse
I feel very strongly that a segment of the public has already been restricted access to affordable
housing by these rules. Many consumers shopping for 2 Wind Zone II home may only be able to
afford a “metal-metal” home. These regulations dictate fll shingle roof (because metal-over-. :
sheathing is more expensive). A full shingle roof means the extmormustbewnyilapsxdmg instead
of metal due to design and other detailing considerations. The end result is that the potential buyer is
denied the dream of home ownership. If asked by that customer why he has been forced out of the
market I would tell him it is because “the regulators ignored the innovative designs that would have

made it possible.”
Let manufacturers, third parties and suppliers work with the Department to prcmde reasonable

solutions to the wind load performance criteria that will enable the marginal customer to realize his-
or her dreams. ‘ :

Sincerely,

FLEETWOOD ENTERPRISES, INC

AL

Bill Farish, P.E.
Director of Product Engineenng
Housing Group
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Regulations Division, Room 10276 ‘ oo .=
Office of General Counsel
451 Seventh Street, S.W. - '
‘Washington, DC 20410-0500
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RE: Docket No. FR-4271-A-02 - -
Mamifactured Home Construction and
Safety Standards; Metal Roofing
'To Whom &t May Concern:

The following comments and recommendations are being offered on the subject in
response to the Advanced Notice of Proposed Rulemaking, Federal Register, May 12,
1998. : :

The first comment is that is seems somewhat manibulative or'iuﬁppmpdate at the very
least to issue a rule, cailing it an Interpretative Bulletin and then six pages later in the
same Federal Register, ask for comments on that rule.

The IB itself contains many vague intentions and assumptions such as “it is clear from the
history of the (January 1994) rule . . . that HUD was intending . . . ," or ". . . there is
ample evideace of HUD's objectives . . ." or "The January 1994 rule clearly reflects
HUD’s intent . . . ," etc. There appears to be nothing wrong with the Standard in this’
area as long as one reads it without the supposed ‘intentions and assumptions which are not
clear, offer no evidence (certainly none that would be considered substantial or concrete -

- in the legal sense) and do not *clearly reflect” anything.

It appears that a footnote in the table is the basis for the reasoning behind the whole IB. =

That is 2 highly unusual and confusing way to introduce a major design restriction into a
Standard. If HUD feels that metal roofing subjected to Wind Zone II or IN loading as
defined in the table in the Standard [3282.305(c)(1)(A)(®B)} is to be prescriptively
prohibited, say so directly and be prepared to defend that decision with sound enginesring. -
re2soning. - " o

The assumption;l and intentions cited by the IB to justify its present position are clear and -
evident only to a few people at HUD and the HUD lawyers.

I believe that industry engineers can devise designs to withstand higher wind loads than

. current Zone I conditions dictate without artificial restrictions and these people should be

allowed to do so and the DAPIA’s should be allowed to evaluare those designs and their
back-up calculations and/or tests using sound engineering principles without the pall of
political reaction. ' : '
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ecause manufactured housing is supposed to provide the home—buymg pubhc with a low—cost option (and to
yme, cost is extremely critical), there should be 1o stone left unturned to try to develop and design the most
yst-effective homes possible including the use of metal roofing which has proven to be a viable alternate to other
yaventional roofing materials for years If it can be done it should be given the chance.

ours very truly,

ichard Remhard P.E.
APIA Administrator

ww [
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é_ _ ~ Friday, July 10, 1998

HUD Docket No. 4271-A-02

Room 10276 =~ -

Office of General Counsel _
Department of Housing and Urban Development .

gl

451 Seventh Street, S. W. -
Washington, DC 20410-0500 _

RE: Ménufactyred Home Construction arid Safet}hStandards _
Metal Roofing: Advance Notica of-Pmposed Rulemaking (ANPRM)

LIAND00 = iy g
B6. HY CE.[]

Oakwood Homes Cooperation requt_:tﬁjlly subm—its;:omments regarding the advance
‘notice of proposed rulemaking conceming the Table in 24 CFR 3280.305 (c) (1) (i) (B).

We object to the HUD interpretative bulletin (1B 1-2-98) as based on inaccurate staternents
and analysis. In response to the ANPRM, there is no need to revise the performance .
standards set forth in the Tabie: |f HUD proceeds to'interpret the subject Table to prohibit
.metal roofs without sheathing in Wind Zones il and ill, then HUD has prescribed new
standards without complying with its rulemaking procedures and should not be asking for
the public to submit proposed changes to the Table, but should be requesting comments
on its proposed changes to the wind design standards. ' '

» Oakwood Homes metal roof designs show that the high-wind loads are transferred by
the metal roof to the structural members and components without compromising their
integrity, performing like sheathing, as clarified in the |8 [-2-98, According to the

language of the IB it does not state that sheathing is required, but only that an alternate .

roof material that “performs like sheathing” per the test data is acceptable.

e Oakwon Homes has developed engin'ee'ring analysis to demonstrate that our
manufactured homes do comply with the HUD Code (Federal Standards) 3280.303 (c)
and /or 3280.401 (b), for homes which include metal roof construction for Wind Zone I,

+ Testing according to the Standards is not 2 lower standard than engineering analysis,
as implied by the IB |-2-98. No where in the standards is testing relegated as inferior to
calculations. In fact a thorough testing program, as was done in the case of metal
roofing with many different construction methods and assemblies tested, shouid give a.

- more complete picture of actual failure modes that a typical structural analysis
calculations. (63 FR 26388) ' ' s :

ED



For all the above reasons, we urge the Department to withdraw the interpretative bulletin
(1-2-98) because it fails to provide any useful clarification of the Standards. Furthermore,
the IB was inappropriately issued, contrary to the requirements for comment-rulemaking.

(24 CFR 3282.113)

In response to the ANPRN, at this time, we have no recommended revisions to Section
3280.305 (c) (1) (ii) (B). The Table clearly sets forth the requirements that must be met.
However, we are advised that several manufacturers are preparing revised designs for
metal roof homes in Wind Zone 1. Therefore, we request that the comment due date of
July 13, 1998, must be extended by 180 days. Our company continues to-evaluate the IB .
and the Table, and we would like to have the opportunity to possibly submit additional
~omments by January 13, 1899. | o

Thank you for the opportunity to submit preliminary comments in response to the ANPRM. -

Sincerely yours, o
PR B i NN - LT T

~ Rodney E, Baylous
Oakwood Homes Corporation”
Engineering Compliance Analyst -
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451 Seventh Street, SW =z .

- Washington, DC 20410-0500 . : o
| | Re:  Docket No. FR4271-A-02 R

Manufactured Home Construction and=$afety, 5
Standards: Metal Roofing; Advance Notice of =
Proposed Rulemaking. - ... .-

.RADCO is responding ta this ANPRIn its capagity as a nationally recognized testing laboratory
(NER-TL476 and NVEAP.100264).The ANPR advisas-commenters {o.raview IB 1-2-98 published
May 12, 1898, -Thys,-prior-to making specific.:..recommendations regarding any changes in the
table....-and in the way of background for such recommendations presented below, comments. on
IB 1-2-98 are in order. - Vel Tl e enogaow Ll

T L 5 e oy w

COMMENTS ON IB; 1-2-98
- Comments by sectomof the 1Bers prasenedbeiows:
I infi

The iB states "This 1B does not denote any change in policy or interpretation formulated by HUD,

_ bul.clarifies requirements that were adopted as part of an extensive notice-and-commenit
rulemaking process.” This simply is not true. In exhibit one attached are two'letters from RADCO
to HUD dated September 1, 1994 and August 1, 1994. The Septemnber 1, 1994 letier confirmed

. the results of extensive discussions with HUD on the metal roof in high wind area issue as of that
point in time. Note that contrary to the IB, sheathing was not required at that time. Therefore,

sometime between September 1, 1994 and the issuance of the IB there was a change in policy.

' Background

1. The IB states ".... that HUD was intending to create prescriptive standards the
manufacturers could elect to comply with......” By-in-large the tabie is not a "prescriptive
standard” though a few of the footnotes to the table are prescriptive. Section 3280.1 sets
forth the intention for the standards to be *Perfermance” not prescriptive in nature. To
foster innovations in design, new materals, economy, value, safety and durability HUD

should do.everything possible tc not introduce prescriptive criteria. '

2. The Background comments go to great length to show that HUD's "intent” was tc ‘fequilre
roof sheathing. Without addressing the veracity of these arguments suffice it to say that
objective readers of the Standards have not found such a requirement. HUD should write
the Standards so they clearly communicate their intent. -
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© The Janu 1 i

Several times the B mentions a "rigid box" in connection with “roof sheathing” and "diaphragn'l
material.” Itis not clear where in the Standards the "rigid box™ requirement js found. Also, such a
vague and ambiguous term as "rigid box" is a poor way to define structural requirements.

" Never-the-less HUD should be fully aware that roof sheathing (i.e., a roof diaphragm) is ngt
necessary to have a "rigid box.” Since the very beginning of the HUD standards in 1976, ceiling .
diaphragms have been the prominent method used to maintain structural integrity (“rigid box") in
the top section of the home not roof dlaphragms (i.e., roof sheathing). Also, since the advent of the
new wind rules in 1994 to this very day HUD has permitted ceiling diaphragms in wind zones Il & '
ill. Is HUD now pretending that ceiling dlaphragms cease functioning sumply because one chooses

to apply a metal roof?

1. The |B statesthat HUD found In’ reviewmg tests pen‘ormed -that none‘of the!ests I
- satisfied all the rejuiremerits of the standards.....™* We strong1y disagres with that assertlon

RADCO has conducted nemardus metal roof tests and we specifically make referenceto.

our test reports RAD-1722 and RAD-1795 attached héreto as exhibits 11 & Il respectively.

Specifically we wouid point out the following regarding these tests as they relate to HUD's

asserfions.

Al The test method used by RADCO did pot ".... introduced additional resistance for the
test assembiies that would not be available under actual condittons of application or
-construction....." We would ask HUD to gpggﬂm identify what addmonal
resistance they feel was added.

B. The “fasteners and components” which made up the metal roof test assemblies
were not subject to "horizontal wind forces™ under actual conditions. We would ask
HUD to specifically identify which fasteners and components and which "horizontal .
wind forces” they are referring to. - S

C. The " compressnon load added as a result of the sole use of rneta[ roofing without
Sheathlng " was taken by standard and-minimal roof trusses without the added
benefit aﬁorded by celling diaphragm sheathing. In other words, though we could .
have used ceiling diaphragm sheathing since it exists "under actual conditions”, we
‘choose not to in order to demonstrate the superior attributes of the metal roof
system which is capable of wuthstandlng two and one-half (2 5) times the Upllﬂ load .
reqmred for wmd Zone It in the Table. - .

D. ThelB demonstrates a'lack of understandmg of the "deflection” requirements o
contained in 3280.401 and 3280.305(a} and (h) and/or a lack of understanding of
how the metal roof system functions. Both 3280.401(a) & (b) set forth that design
load (live load) deflection cannot exceed the limits set for in 3280.305(d). '
3280.305(d) sets defiection limits for "structural framing members.” Specifically for

"vertical loads" the following elements are identified: "Floor, Roof & Ceiling, Headers,.
Bearmns and Girders.” The limits are defined in terms of "L" where "L" is the "clear
span between supports.” With a standard sheathed roof the vertical uplift load is
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transferred directly to truss top chords. In this case 3280.305(d) is applicable since
the trusses are loaded vertically which causes vertical deflections. However, the
metal roof structural design transfers the vertical uplift loads directly to sidewall
studs. There is no vertical foad on the trusses. Hence even a layman should be
able to see that since the trusses are not loaded vertically there will be no vertical

- deflection. This is why our tests did not report deflections '

2. The IB sets forth under "other specific questions about the tests” four (4) specific =
comments. Below we repeat and respond to each comment as they relate to our tests.

| A.  "Concems about whether the laboratory tests similated factory conditions for
replicating the workmanship assoclated with the small edge distance and installation
. of the large number of fasteners required.” '

-+ This concem Is spurious. .In this regard RADCO's metal roof tests were no different from
"~ hundreds of other structural load tests conducted by RADCO and.others. For example,
- where floor decking is butt jointed and fastened to floor joist the “smali edge distance" is
typically less than the distances used for the rim rail.member in our-metal roof tests. -Again
- using the floor deciing as .an example there is a “larger number.of fasteners™ there than
used t6 secure the matal roof. T A R ST PR . s IR SR
- B. - “The ability of the quality conirol system to prevent production problems that would -
be caused because of the large number of fasteners required and the small edge
distance for the outermost mw of fasteners at the metal~to~rim raif connection of the
“roof, which is likely to cause damage to wood rim members or tearing of the metal
during production or when design wind loads ars applied™;

Regarding the "large number of fasteners® and *small edge distances” see our comment
immediately above. Our tests showed that there was ng "....damage to (the) wood rim
members" not only at design wind loads but at two and one-half (2.5) imes design wind
load! The comment that these fasteners are "....likely to cause damage....” is simply-
spurious. If it did not happen in all of our testing at two and one-half (2.5) times design wind
load how can HUD claim it is "likely” to happen. Also, there are other structural connections
in the home, such a metal anchorage brackets screwed to floor rim Joist where the
concentration of fasteners per unit area is higher! '

C. - *Failure of the tests to include all of the fasteners required in actual production,
- which would have further damaged the rirm rail and weakened the fested
assemblies”™ : : '

RADCO's tests included all fasteners which penetrate the rim rail.

D "Lack of information about deformation criteria for the connectors (fastener élip) or
other conditions that would constitute failure of the test assembly, such as rim rail

rotation.”

RADCUO's test reports document all failures as required by 3280.401. if our report
did not mention an item it is because there was no failure. For example, we did not
experience "....rim rail rotation...." so it was not mentioned in our report. Again this is
a spurious question; at least as it relates to RADCO's test reports. '
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Testing_Protocols
The IB makes the following statement in the first paragraph of this section:

"Manufacturers have chosen to test metal roofs intended for wind zones If and ill using the .
design-wind pressures in the Table, apparently because the metal roofs may not have been
able to qualify under the higher standards through engineering analysis.” '

- HUD should know that this statement is not true. in the first place "engineering analysis™ is pota
“higher standard.” Oftentimes testing results in a lower allowabie value than could be achieved
through engineering (analyticai) analysis. Secondly, and more importantly, testing is sometimes’
the only accurate way to assess the structural capacity of a given system. - : -

Complicated structural systems often cannot be accurately evaluated using analytical analysis.
Anaslytical analysls always requires assumptions. For exampie: How are loads transferred between
componenis? . What effect does the rigidity differences between components make? What are the
- true load paths and how exactly are these loads shared between various components?: The

wonderful thing about structural foad testing is that the uncertainty of these and many other ;
assumptions implicit in any analytical analysis are eliminated. .Testing reveals the true.capacity of a
structural assembly. Metal roofs were not tested because they "....may not have been able to-
qualify under the higher standards through engineering analysis.” They were tested in order to
obtain their true structural capacity and because the complicated nature of the assembiy made it
impossible to obtain an accurate evaluation using standard anaiytical analysis.

RECOMMENDATIONS FOR CHANGE TO THE TABLE
The following are specific changes which should be made fo the tabie..

1. Revise the table to specifically state that roof and wall sheathing is not required when a roof
(such as a metal roof) or metal walt assembly are qualified by testing. Extensive testing and
analysis have conclusively shown that metal roofs without sheathing are stronger (more
tormado & hurricane resistant) than standard sheathed roofs. (See exhibit iV attached). -
HUD should embrace this innovation rather than create road blocks against it. Not only is
the metal roof without sheathing a stronger altemative it also is a lower cost altemative. By
biocking its use HUD is denying home ownership to thase who cannot afford the more

expensive alternatives.

2. ' Revise the table and/or 3280.401 to clarify that deﬂéction measurements are not needed
under the following conditions: ‘ . R : _

A When a test is not evaluating a framing member. For exampie, metal siding tests
evaluate the metal siding and its fastening not the framing which is separately o
evaluated. For this and similar testing there is no need to measure deflection.

B. When a framing member is not loaded perpendicular fo its length. (Common sense,
no load no deflection). : ' '

3. The current table is based on exposure C loading. As defined in ASCE 7-88, most homes
(probably over 90%} are sited in an exposure B or A locations. Thus consumers are forced
to purchase exposure C homes (more costly) when in most cases exposure B would be
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-adequate. HUD should add a second table or expand the existing table to add exposure B
. loading. The home's data plate could be revised to identify the exposure and the data piate 7
and/or installation manual could be revised to include a definition of the two exposures.

4. Currently there is an Issue with soffit material in wind zones Il & Ill. The table should be
revised to exempt soffits. Soffits are only 4 to 8 inches wide. If soffit material should come
loose in a high wind event, it does pot compromise the structure. The best solution would

"be to exempt soffit material. To the best of our knowledge the model codes ignore soffits as -

well,

5. Revise note 8 to thé table to clarify that the first "6 inches 0.c.” means in one direction
(vertical or horizontal) not both directions simultaneousty.

Thank you for your consideration of these comments and suggestéd revisions to the Table.

Sincerely,

. RADCO

Michae! L. Zieman, P.E.
Executive Vice President

MLZ/mdc

FRONT/MIKE/ANPR
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Mr. Philip W. Schuite

Chief,. Compliance Branch

Manufactured Housing and Construction Standards DIVISIOH
Department of Housing & Urban Development

451 7th Street S.W., Rm 9156

Washington, DC 20410

Re:  Metal Roof Catenary Membrane Testing.

Dear Mr. Schulte: -

In the way of background on August 1, 1984 we wrote the Departmem on the above referenced
matter in responsa to our July 21, 1984 conference call. Last week and Tuesday and Wednesday of
this waek we held telsphone conversation with messrs Tang and Mendlen of your staff. -

Yesterday August 31, 1994, Mr. Mendiin verbaity Ougive us the final cohditions under.which we oould

proceed with testlnthhls product. Rather than

ine those conditions io us In wntmg he requested )

Me themn back to you; thus the purpose for this Ietter

1.

Spiitting of Roof Rim Membrane: This is a factory QC concern that does not affect testing-
uniess splitting were to occur on test samples. ‘

Test Protocol: Test will be in accordanca with 3280. 401(b). The roof truss framing systern

will not be monitored for deflaction (i.e. framing is not part of the system being tested). We
will most likely use trusses listed for the zone being tested..

Dynamic Loading' No requirement.

Truss Neaatlve Load Design Recrunrements Reference to truss Ioad requirements. will not be

made in the test reporL

Required Design Loads: Des:gn pressure loads will come from the Tabie in 3280. 305(c) not

the ASCE-7 standard. Table loads for "Components and cladding: Exterior roof coverings...
will be used. (We note that the Department did not explain why "Main vnnd force resisting
systern” loads could not be used.) , :

"Gable end Areas" will be tested as outlined in our August 1, 1994 letter. "Remainder of roof
area” loads and testing will aiso be as outlined in our August 1, 1994 letter. (It is permissible
to average the 3' side wail zona loads with the center area zones and use the resuitant '
average load {or test purposas as shown in our August 1, 1994 Attachment 1.).

It will be permissible to extend resuits for longer spans'(i e. 16’ wides) to lesser spans (i.e. 14’
or 12" wides) following the approach presented in our August 1 1994 Attachmentior a :
similar approach of Mr. Mendlens', _ _

'MISC&“&[‘]GOUS We will assure that the 4" channel does not add resistance to the assemble

or restrict the 12* x 26 gauge continuous steel band. Said band satisfies the strap
requirements of 3280.305(e)(2). Sheathing under the metal catenary roof membrane is Aot

required. Two roof systems will be testad as noted on page 3 of cur August 1, 1994 letter.

—
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Mr. Phillip Schulie
Page 2

HUD

Based on the above understanding from the Department RADCOQ is now proceeding to test and
attempt to qualify a metal roof catenary membrane system. ,

We thank the Department for it's review of our August“l,; 1994 ietter and the time e:qiended on this
matter. , ‘

" Sincerely,

'RAbc?
.
S

Michael L. Zieman, P.E..
- Sr.-Vice President = + © .

LR AT TR AR T AR ST ‘ﬁ AT st
~ . - . - [}
MLZ/mde Siar conm s . e o

seg: “-Thomas A-Martia - Blbodr - - .

- --_f'.-m..
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J220E. 59TH STREET .
LONG BEACH. CA 50805
TELEPHONE: {310) 272-7231

August 1, 1994 ' | : TELECOAER: (110) 5207513

- Mr. Philip W. Schuite .
Chief, Compliance Branch
U.S. Department of Housung & Urban DeveIOpment
Manufactured Housing and Construction and Standards Dhm
451 Seventh Street, S.W,
Washington, DC 20410

Dear Mr. Sc:ht.ll'l.gl ;.‘,:; e AR R
B i o e Y SERAIB G g

Thisiswrfum;s,nfeﬂpw P,my,gﬂyﬂpwmw

your staff and NCSBCS on renced matter.”

Flr.-.t,IwouuﬁkamdmﬂyﬂntRADCOBadmgasanaﬂmﬂlymoognlzedtumghbmwtory
(NER-TL476) in this matter. Our client, Elixir Industries, manufacturers and distributes the
-product. The ability to use this product in high-wind zones is- critical to the manufactured
housing industries ability to provide low-cost housing in these areas. We trust the product will
be evaluated solely on its’ ability to meet the p-erformance requirements outiined in Section
3280.305 "Table of Des&qn Wind Pressures

'Iﬁ-_-k'{ -. e e ?—'\f SosE [T VI .._-‘-,"";"W;-.l'-;'f".-'-h" R

Wae believe the following responds to the main issues discussed in our conferanca call,

L. §yt’nng of Roof Rim Members - As discussed, the six (6) im:members.in the three (3)
tested specimens reported in RAD-1470 never cracked or split, not even after :
application of design live load with a safety factor of 2.5. Also, additional 2x4
specimens were tesied with the specified fastener pattem without splitting. Home
manufacturers should be able to maintain the spec:ﬁed fastener pattemn using
templates or other means. Aiso, to the best of our knowiedge the specified pattem =~
does not violate any recognized design standard. We believe that this issue, like cther
workmanship issues, is cne whld1 can eas:ly be addressed by the manufacturer's Q. C.

and IPIA inspectors.

1. Test Protocol: The tests were, and will continue to be, conducted in generai
: accordance with 3280.401(b).- The exception being that if “structural framing
members” are not loaded or benng tested then deflections will not ba monitored [Ses

3280.305(d)).
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Dvnamic Loading: As noted above we feel this (and all) products should be evaluated
against the raquirements of the standards. If and when dynamic loading requirements
are added to the standards compliance will then be necessary for all roof products. -

Truss Negative Load Design Requirsments: Although it appears to be an unnecessary
duplication of load resistant elements, if HUD 30 rules, we will agree that both the
metal catenary membrane and the roof trusses be designed to resist the same -
negative loads as specified in the Table.” If HUD so decides we would appreciate a |

‘technical explanation of the basis for such duplication. ' . .

i We will continue to use the design wind pressure loads from

the Table as opposed to using ASCE-7.’

We continue to believe that it s appropriate to classify the metal roof catefiary * T
membrane as & "main wind forcs resisting system” as opposed to an “exterior roof
Covate: undar “compeneris and cladding’, Our ballf Is fourded on 1ha farge
tributary area covered by the metal roof catehary membrane. Typical .
coverings” cover only smali tributary areas; examples include rcof shingles (about 117 '

x 367 and 4'x8° plywood sheathing. The metal roof catenary membrane covers the
entire single wide roof, typicaily over 800 square feet. ' ' o

We belisve further support for our posiﬁoh is found In the ASCE-7 document itself from
which the HUD Table was derived. One of the notes to Table 4 of said document
reads as follows: ' o

"Major structural components supporting tributary areas greater tﬁ_an 700
square feet in extent may be designed using the provisions for main wind-
force resisting systems” [Instead of the components and cladding loads).

Upon further review should HUD agree with our position the design loads would be
-39psf and -47psf for wind zones Il and Il respectively. However, if HUD insists on the
use of "exterior roof covering” loads we propose two separate series of tests to qualify
the design as follows: S - . ,

1. Gable End Areas: The test specimens will be &' long by the width of the home -

(i.e., 16' wide). This will simufate the two 3' iong gable ends butted together.
The metal roof will be attached to the roof im members as before and along
the edge of the gable ends. The design load will be -73psf and -89psf for wind
zones 1l and |l respectively. o

2. Remainder of Roof Area: The load wilt be calculsted as illustrated in
Attachment |. In essence, the 3' sidewalt zones and the remainder of the roof
area will be averaged using & weighted average as shown. The appropnate
tabie loads will be used for wind zone Il or iil. Both the caleulation of load and
tests will be performed on a 16' wide. As illustrated the resulis couid be




August 1, 1994

Mr. Philip W. Schuite
Paga -3- -

Dept. of HUD

extended to lesser widths (i.e., 14' & 12° wides).

RADCO will be testing two. different systems for Elixir. One system will be a one piece roof as
 previously tested. The second system will be a two pieca roof with a continuous |ongrtudmai "
seam connection 10 a wooden backer adjacent 1o the roofs' peak. | .

For raferenca we are incliuding a clean copy of our initial test report #RAD—MTO,".

We anxiously await HUD's determination so that this pmject‘ can be moved ahead for the
banefit of those who depend on this form of low cost housing. P!em feel free to contact the

undersugnod should any queshons arise dunng review.

i tma T st s e Ta e e A,

We thank you. for your swlﬂ atlentlon glven this matter.

B R e — -

‘Michael L. Zieman, P.E.
Senior Vice President

MLZ:jjb
cc: Thomas A. Martin ~ Elixir
Rick Mendlen - HUD
- Don Fairman - HUD

Endl.

prvmizhud3



ATTACHMENT |

Weighted Average Example for Zone li:

5 =g R A
PsF 39ps5F | aF |yt
Uniform Test Pressure =  (6x51)+(10x39) = - 43.5psf
16 . -
Example of extension of 16' resufts to dualify 14' wide design:
Uniform Test Pressure . = (6x51)+(8x29) = 44 1psf
' o 14 : S
44.1pst < 16 x 43.5 = 49 7psf-
) . ” ,

Therefore extension to 14' wide is okay
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TEST FOR CONFORMANCE TO HUD WIND ZONE Il

Prepared for
ELIXIR INDUSTRIES
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by
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1.0 INTRODUCTION

4

_ At the request of Elixir Industries, RADCO conducted uplift wind pressure load tests on its 0.0125"
(minimum finish thickness) galvanized metal roof catenary membrana covered under RADCQ listing
“#1050. The tests were conducted to determine compliance with the Manufactured Home '
Construction and Safety Standards 3280.305 for design wind pressures for Wind Zone 1t which
became eﬁecnve July 13, 1994 ' .

20 TEST APPROACH

The fallowing outlines the test appmach used. All elemehts of this approach-were. presented'lo HUD
and accepted by Messrs Richard Mendien and Phillip Schulte on behaif of HUD. See the Appendix
D of this report for a copy of the September 1, 1994 Ietter outlining accaptanca

'Desrgn proSSUru Tosads were soloctad usmg the dassiﬁczﬁon for 'Components and daddlng Extenor |
overin L Pl sho‘\'vn Tn the’ ‘I'abla in 3230 305(c) R
i nd-"‘l' T 3 e-h- —~ gt o

For the Purpoie of determining the roqu:red design joads and testing | thef roof ls considemd as two
' npmgg;jmm iré Wentiied as “Gable End Areds”
This reporg;oom b 183ting ‘dohe to Guaiify both 'anoas

Dl ‘Shir.a W n T a~-___1;.;-"" \._, A

.s_(__ . - o

g g AN

2 ka4 M

_ En The tast specimens w:l! be a mnn’imum of 6 long by the wrdth of the home.
(i.e., 168" wide).” This'will simuiate the two 3 long gable ends butted together. (As noted

below the actual test width was 83" which presents-a worse case than 6'.) Along the sides

the metal roof wili be attached to the roof rim members and at the gable ends to the truss top

chords. The design load will be -73 psf for wind zone |I. _ :

2. Remainder of Roof Area: The test Ioad was calculated as illustrated in Appendix B and
below. The 3' sidewall zones and the remaining center roof area are averaged using a
weighted average as shown. The appropriate table loads were used for wind zone L. Usmg
this HUD approved method the test load calculation is illustrated below. .

Exampie. Wind Zone Il, 16 ﬂ. {186'1 w1de home‘

The uniform test pressure required is:

(3. x51psh+(3 1. x51psf)+95ft x39r)sf
155ﬂ :

4365 psf

Load on fastener system resulhng from applied test pressure = 43.65 x 7 75R =
338 Ibs.flinear ft. of roof.

Similarty, for a 14 ft. (1687) wide design; the uniform test pressure required would be:

(31t x51 psf)+(3ft 151psﬂ+(8ﬂ x39psf)
141t

~441p5f

Load on fastener system resuiting from apphed test pressure =441 x 7 ft. = 308.7 Ibs. !Ilnear fi. of
roof. .

Page 1
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The load on the fastener system is therefore reduced from 338 ibs./linear ft. for a 16 ft. wide home to
308.7 Ibs.llinear ft. for a 14 ft. wide home: ' .

All tests were conducted to evaluate the ébiiity o_f_ihe metal Catenary membrane and its fasteners to
withstand the required loads. The testing was not conducted to evaluate the framing system. Roof .

framing system design is the responsibility of the home manufacturer. The users of this report are
referred to Section 6.0 CONDITION OF USE for further guidance. :

3.0 TEST SPECIMEN DESCRIPTION,

3.1 _Romindérbeoofmu:-

The metal catenary membrane was laid on simulated roof ﬁﬁming' 186" long x 65%" wide with
2.96/12 pitch peak trusses @ 167 0.c. as shown in Figure 2. A 24" high, 16" o.c. simulated 2x4 stud
stud grade SPF with (1) 2 - 8/16" x %" dado placed 6" from the end. A 1x3 SPF belt rail was
attached to.the 2x4 studs with (2) 2'x7/16” C x 15ga staples at each dado intersection. .One "
additionsl 2x4 SPF. stud was attached with (10).2 - 347x15 ga. staples 19 pach C. Stu :
oversized 3" x %" desp dado was placed in this added sfud 3o as not to proyide any support to the
.of the simulated stud wall and the rim member. The top piate of the simulated stud wail was not -

of the simulated stud wall.

* wall saction was buitt such that it rested above the 1x6 rim member, The wall was fabricated using
hed w ' i 10 sach 16" 0.c_stud; a__
1x3 belt rail. A %" thick x 3-1/2" wide sheet of gypsum waliboard was placed between the top plate
directly fastened to the trusses. Also, the roof rim member was not directly fastened to the top plate

24" high x .010" nominal thidmesS Elixdr steel siding was placed on each side of the test assembly
and fastened onto the 1x3 beft rails with (1) #10 x 1" hex head sheet metal screws at 4" o/c. This
siding extended past the top plate and onto the nominal 1x6 roof im member. -

One strip of 3" wide x 1/16" thick Elixir Industries #101 Mobile-Lastic black sealing tape was applied
to the metal siding. The 6 mil plastic sheet was then placed to-provide the vacuum loading chamber.
One more strip of the sealing tape was appiied on the plastic sheet above the original strip. The '
metal catenary membrane was then laid such that there was a 3" side lap at each side of the

' specimen.

The steel roof membrane was fastened at the roof rim member with one row of #10 x 1" hex head

sheet metal screws spaced at 3" o/c and two (2) rows of 1"x1"x16ga staples at 2" o.c. into the 1x6

roof rim member. See Details A & C of Figure 1 for details of row spacing and orientation. The

fasteners penetrated the steel roof membrane, the sealing tape, the 6 mil piastic, the sealing tape, R
. the sidewall metal and then into the 1x6 rim member. All exposed steel edges were taped to prevent

tearing the 6 mil plastic. '

A 1x4 strongback was placed near the peak and fastened to each truss top chord with one
.2"x7/16"Cx16ga. staple. "Aiso, 2 longitudinal 1x4 braces and 2 diagonal 1x4 braces were attached at
or near the truss bottom chords to simuiate the attachment of the ceiling diaphragm.. This bracing
provided considerably less stiffness to the trusses than is provided in an actual home by the ceiling

- diaphragms.

" The metal catenary membrane, sealing tape and steei metal s-idihg were submitted by Elixir
Industries for testing. The test specimens were fabricated by RADCO personnel. All testing was
conducted at RADCO'S_testi_ng facility in Long Beach, California.
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3.2 Gable End Area:

The gable end area specimens were similar to the remainder of the roof area spedméns. See

‘Figures 1 and-2 for details. The gable end area specimens included the following features:

-t The overall width was 83" instead of 65%4%".
2.~ " Trusses were doubled. The end trusses were fasten together with #8 x 2‘/&‘; wood screws @
12" o.c. at the top and bottom chords. See Figure 1 Detail B. o
3. (2) 1" x 4™ x 35" flat braces were add at each end of the speamen to the truss top chords.
See Figure 1 for details. ,
4.  Atthe metal sldmg to’ bolt rail conned:on an additional #10 x 1" hex head sheet metal screw
' was added 8" o0.c.-and staggond C e e SRR

S. At the two ends of the specimen one strip of 1 wide Elixir #101 mobilé-lastic sealing tape

’ was applied to the side face of the truss top chord receiving the fasteners, then the piastic
sheet was laid and a second stiip 6f tipe was ‘dppiied 6n the plasticshest d:mctly above the
original strip, The metal roof was then folded over the and truss top chords such that there
was 3 2" end lapl md faStened with #8 x 136" long h&x head sheet motal screws at 4" o.c.

40 TEST SET-UP AND PROCEDURE

One 6" deep metdi C-channel section was bolted to the end of the wall studs of each wall with one
3" diameter boit at each stud to hold the test specimen in the test fiture. The metal siding stopped

short of the C-channel. See Figure 1, Detanl A

The tast fixture consisted of a 4ft hlgh x 16f. Iong x specimen width plus 3" reinforced open top box l
in which the test specimen was placed in an inverted position. The plastic sheet was draped over
the walls of the fixture and saa!ed to the floor thus creating an air tight enclosure for the negative

loading.

The uplift wind pressure load tests were generally conducted in accordance with the ultimate load
tests procedures in Section 3280.401(b). of the Federal Manufactured Home Construction and Safety
Standards. Because qualification of the framing system was not the consuderataon [(see
3280.305(d)] deflection readmgs were not taken.

The load was applied using the vacuum method of loading by evacuating the air beiow the test :
specimen. The applied load was measured with a digital manometer capable of reading in 0.1 inch

lncrements of water column.

The load was apphed gradually at an approximate rate of one to two inches of water column pér

‘minute until failure occurred. The load in inches of water column was converted to psf using 1" w.c.

=5.20 psf.

Page 3
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5.0 TEST RESULTS & CONCLUSION '

A total of three (3) specimens were tested for both the Remainder of Roof Area and the Gable End
Area. The ultimate loads and type of failures cbsarved are descnbed belov.r '

51 Remainder of Roof Area

SPECIMEN NUMBER ' ULTIMATE LOAD (psf)
o1 | 112.84
2 o . 108.72
3 ' : 12220
Average 11492

Des:gnLoad=11492+25=460psf e e e g tme

| _(NOTE. Each Spoclrnon axooodod 43. 65psf design pmssuro) B . F_P N “.;

In all threo tests, fmlura occurr&d at the metal roof catenary membnlno connection to the roof rim
member. Tha metal roof tore through the shank of the hex head sheet metal screws which remained
in the roof im member. The staples putled out of the rim member The 1x6 nm member remained-

undamaged

- For the Remainder of Roof Area for 16' wrde (186') and narrower homes the metal roof catenary
membrane exceeds the design live load wind pressures of -43.65 psf, for Wind Zone 1. C

52 Gable End Area

SPECIMEN NUMBER : ULTIMATE LOAD (psf)
1 183.04
2. -  186.68
3. ,_ 186.16.
Average ' . 185.29

Design Load = 186.16 +2.5 = 74.12 psf
“(NOTE Each spec:men exceeded 73psf des:gn pressure)

B Specnmen #1 failed when the Elmr steel s:dmg tore through the sheet metal fasteners at the belt rail..

- Specimen #2 failed when the 1x3 belt rail cracked. Specimen #3 failled when the bottom chords of
one set of end double trusses both broke near the heel block (at one comer of the specimen). There
was no failure of any kind on the two ends of the specimens where the metal roof connected to the _

- end truss top chords.

Forthe Gable End Areas the metal roof catenary membrane exceeds the desugn Iwe load wind
pressure of 73051’ for wind zone 1. -




6.0

RAD-1722

CONDITIONS OF USE

The metal catenary membrane roof system can only be used on single wide homes with a
maximum width of 186". Lesser widths are acceptable. ‘ ‘

 Minimum roof slope is 2.96/12. -

Fasteners at the metal roof to the 1x5 roof rim member and the steel sidinglto the 1x3

(minimum) belt rail must be installed as specified in Section 3.0 above. Also, see Figures 1 &
2 and reiated details. . ST ,

Roof fim members must be a minimum of nominal 1x5 with a minirum specific gravity (G) of

~ 0.42. (Refer to table 12A in the 1991 NDS).

The metal catenary membrane must {ap ova"r. the roof im member a ;:runimum of 3". Minimum
edge distance for the bottom row of staples is ¥4". Minimum distance_from the top row of
staples to the top of the 1x8 roof im member is 1%". See Figure 1, DetailC. :

ir;fGabIo End Mas'me'méiﬂ catenary membrana must lap fovor the end truss top chords a
minimum of 2. Double trusses at the extreme ends of the home must be fastened together

, as specified. See Detail B, ' ° S _ :

Strongback (entire length of home) and flat braces (Gabie End Arsas only) are required as -
specified in Figure 1. e ’

One layer of 3" wide by 1/16" thick Elixir Industries #101 Mobil-Lastic block sealing tape must
be used between the steel siding and the metal roof. Also, one layer of 1" wide by 1/16" of
the same product must be used at the two ends of the home between the top chord of the

end trusses and the metal roof. :

f-r,‘

Page 5
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APPENDIX A

PHOTOGRAPHS




Test specimen (remainder of roof area) during fabrication

A-1
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A

Test specimen (remainder of roof area) during fabrication

i .: ELIR IN[] C-4002
0 Teb?s 53.qp

Metal roof to roof im member fastening

A-2



A

A-3
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Test specimen in test fixture - view of one side

A-4



Overhead view of test specimen in test fixture ) : )

~A-5
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|- le W( Tr..s. o
L 3 ELIKIH (:6002 53% -

o Typical failure at metal roof to roof rim member connection
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REMAINDER OF ROOF AREA TEST LOAD CALCULATION




REMAINDER OF ROOF AREA TEST LOAD CALCL'.LATIO.\'

Weighted Average Example for Zane II:

e : Y l_d
| TR

151 S S 51 T, ,
psr 3T AE | |
4
" Uniform Test Prassure a (Bx 51 +(10x39) = = 43.5psf
o 18 '
Example of extension of 16" results to qualify. 14" wide design:

- Uniform Tast Pressure = (8x51)+(3x39) =  441psf
. - 14 ' .

44.1pst < 18x435 '=- 49.7pst

14

. Therefore eitension to 14" wide is ckay -
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RESQURCES
APPLICATIONS
DESIGNS &
CONTROLS, INC.

« CERTIHCATION & LTING

T MT-STEERT

Septembef 1. 1994 h . ._ 15 2EAC- TaicAcs

Mr. Philip W. Schulte
Chief, Compliancs Branch : ,
Manufactured Housing and Construction Standards Division -
Department of Housing & Urban Development

451 Tth Street S.W., Rm 9156
Washington, DC 20410

Re:  Metal Roof Catenary Membrane Testing. |

Dear Mr. Schulte;

in the way of background on August 1, 1994 we wrote the Departmaent on the above r_af&encad _
matter in response to our July 21, 1994 conference call. Last wesk and Tuesday and Wednesday of
this week we heid telephone conversation with messrs Tang and Mendlen of your staff. S

Vesterday August 31, 1994, Mr. Mendiin verbally gave us the final conditions under which we could
procsed h test a this product. Rathe an outline thosa conamons o Us In wrting he- squeastad
i wa oyutiine the ;uscpurposar:settar. ' '

1. Splitting of Roof Rim Membrane: This is a factory QC concam that does not affect testing
unless spiitting wers to occur on test samples. : ' -
2. Test Protocol: Test will be in accordance witﬁ.32'80.401(b). The roof truss framing systemn

will not be monitored for deflection (i.e. framing is not part of the system being tested). We
will most likely use trussas listed for the zone being tested. = :

3. Oynamic Loading: No requirement.

4. - Truss Neqative Load Design Requirements; Reference to truss load requirements will not be
made in the test report.’ o - ‘ ‘

5. Reguired Design Loads: Design pressurs loads will come from the Table in 3280.305(c) not
the ASCE-7 standard. Table loads for "Companents and cladding: Exterior roof coverings... ” -
will ba used. (We nate that the Department did not explain why "Main wind force resisting
system” loads could not be used.)

“Gabile and Areas” will be tested as outlined in our August 1, 1994 letter. "Remainder of roof
area” loads and testing will aiso be as outlined in our August 1, 1994 letter. (it is permissible
to average the 3' side wail zone loads with the center area Zones and use the resultant

© " average load for test purposes as shown in our August 1, 1994 Attachment 1.).

It will be perrnissibld to extend resuits for longer sp}nns (i.e. 16" wides) to lesser ;',pans (t.e. 14" .
or 12" wides) following the approach presented in our August 1, 1994 Attachment | or a
simitar approach of Mr. Mendlens’. ' '

6. Misceilaneous; -We will assure that the 4” channel does not add resistance to the assemble
or restrict the 12” x 26 gauge continuous steel band. Said band satisfies the strap. o
requirements of 3280.305(e)(2)- Sheathing under the metai catenary roof. membrane is aot

required. Two roct systems will be tested as noted on page 3 of our August 1, 1994 ietter




Mr. Philiip Schufte R ' 7 " hber 1, 1954
HUO . . Page 2

Based on the above understanding from the Department RADCO is now proceeding to test and-
~attempt to qualify a metal roof catenary membrane system. ' ‘

We thank the Department for it's review of our August 1, 1994 letter and the time expended on this
matter. I ‘ : : R '

. Sincarely,

RADCO

%
Michae! L Zieman, P.E.
. 8r. Vics President :cxh. . #. tri g :
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1.0  INTRODYCTION

At the request of Elixir Industries, RADCO conducted uplift wind pressure load tests on its 0.0125"

~ {(minimum finish thickness) galvanized metal roof catenary membrane (2 piece design) covered
under RADCO listing #1050. The tests were conducted to determine compliance with the

Manufactured Home Construction and Safety Standards 3280.305 for deslgn wind pressures for .

‘Wind Zone [l which became effective July 13, 1994

20 TEST APPROACH

The followung outiines the test approach used. AII elements of this approach were pr&sented to |
HUD and accepted by Messrs Richard Mendien and Phillip Schuite on behalf of HUD. See the
Appendzx D of this. report for a ‘copy of the Septamber 1, 1994 letter ouﬂlmng acceptance. -

Design pressure loads wers sélected using the classification for 'Components and claddlng
- Exterior Roof Cwenngs .....” showti in the Table’ In 3280 305(0) 4

For the purpose of determining the required deslgn loads and t&sﬁng e r00f is considered astwo -
separate areas. These areas are identified as “Gable End Areas” and 'Remamder of Roof Area”.-

This report covers the t&ihng done to qualify bom areas.

1.  Gable End Amas: The test speclmens will be a minimum of 6' long by the width of the home
(i.e., 16" wide). This will simulate the two 3' long gable ends butted together. (As noted
below the actual test width was 83" which presents a worse case than 6'.) Along the sides
the metal roof will be attached to the roof rim members and at the gable ends to the truss
top chords. The design load will be -73 psf for wnnd zone 11 :

2. Bemainder of Raof Area: The test load was calculatec! as illustrated in Appendix B and
' below. The 3' sidewall Zones and the remaining center roof area are averaged using a
weighted average as shown. The appropriate table loads were used for wind zone l[ Usmg
. this HUD approved method the test load calculation is illustrated below -

Examp]ﬁ_mnd_ZQﬂE_LLJﬁ_ﬁ._uﬂﬁ_)._\wdﬁ_hﬂmﬂ_ : n T . i :

The uniform lest pressure reqpired isT | o .

= (M xA1psH+(3ft xS1psN+GRH x39 psf e
. 1551 L o

43.65 psf '

Load on fastener system r&sultmg from applled test pr&ssure 4365x 7.75ft. =
"~ . 338 Ibs.flinear ft. of roof ' _

Page 10of G
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Similarly, for a 14 ft. (1687) wide design, the uniform test pressure required would be:

(3 ft_x 51 psf) + (3 ft. x 51 nsﬂ+(8fo39nsﬂ
’ © 14 fi. '

44.1 psf

Load on fastener system resulting from appﬁed test prﬁﬁsure = 44.1 x 7 ft. = 308.7 Ibs.flinear ft. of

The load on the fastener system is meréfore reduced from 338 Ibs./linear ft. for a 16 ft. wide home
to 308.7 Ibsfinear ft. for a 14 ft. wide home. - . :

All t&sts were conducted to evaluata the ability of the metal catenary membrane and its fasteners to ,
withstand the required loads. The testing was nat conducted to evaluate the frammg system. Roof
framing system design ig the responsibility of the home manufacturer. The users of this repout are
referred to Section 6.0 CONDITION OF USE for further gundance .

3.0 TEST SPECIMEN QESCRIPTION

3.1 Ramalnder of Roof Araa.

‘The. metal catenary membrana was laid on simulated roof fmmung 186" long x 65‘/5' wide with
2.96/12 pitch peak trusses @ 16 o.c. as shown in Figure 2. A 24" high, 167 o. c. simulated 2x4
stud wall section was built such that it rested above the 1x6 rim member. The wall was fabricated -
using stud grade SPF with (1) 2 - 9/16" x %" dado placed 6" from the end. A 1x3 SPF belt rail was
attached to the 2x4 studs with (2) 2"x7/16" C x 15ga staples at each dado intersection. One
additional 2x4 SPF stud was attached with (10) 2 - 2" x15 ga. staples to each 167 o.c. stud; an
oversized 3" x %" deep dado was placed in this added stud sd as not to provide any support to the
1x3 belt rail. A %" thick x 3-1/2" wide sheet of gypsum wallboard was placed between the top

plate of the simulated stud wall and the rim member. The top plate of the simulated stud wall was
‘not directly fastened to the trusses. Also, the roof fim mermber was not dlrectly fastened to the top

plate of the simulated stud wail.

24" high x 0.010" nominal thlckness Elixir steel siding was placed on each side of the test assembly '
) and fastened to the 1x3 belt rails with (1) #10 x 1" hex head sheet metal screws at 4” o/c. .Thxs
s:dmg extended past the top plate and onto the nominal 1x6 roof im member. '

One strip of 3™ wide x 1/1 6" thick Elixir Industries #101 Mobile-Lastic biack sealmg tape was applied
to the metal 5|d|ng The 6 mil plastic sheet was then placed to provide the vacuum loading :
- chamber. One more strip of the sealing tape was appiied on the plastic sheet above the original

- strip. The metal catenary membrane was then laid such that there was a 3" side lap at each snde of

the specimen.
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The steel reof membrane was fastened at the roof rim member with one row of #10 x 1" hex head
sheet metal screws spaced at 3" o/c and two (2) rows of 1"x1"x16ga staples at 2" o.c. into the 1x6
roof rim member. See Details A & C of Figure 1 for details of row spacing and orientation. The
fasteners penetrated the steel roof membrane, the sealing tape, the 6 mil plastic, the sealing tape,
the sidewall metal and then into the 1x6 rim member. All exposed steel edges were taped to

prevent tearing the 6 mil plastic.

The metal catenary mof membrane was supplied as one piece and cut into two by RADCO. An
overiap joint was created which was 5%” wide. The two separate roof sections were fastened -
together using a floating 1x6 SPF member which was naot fastened to any truss. A single layer of -
14" thick Elixir Industries #101 Mobile-Lastic sealing tape was sandwiched between the two
overlapping roof sections, pnor to fastening with #10 x 1" hex head sheet metal screws. The.

' oveﬂap joint was offset such that the edge of the 1x6 nearest the peak was 6" from the peak

A 1x4 strongback was placed near the peak on the oppostte slde of the ﬂoaﬂng 1x8 connectmg
member and fastened to each truss top chord with one 2% 76 CxA Bga staple Also 2° '
longitudinal 1x4 braces .and,Z diagonal 1x4 braces wers altached at or. near the truss bottom

chords to simulate the & ent of the ceiling diaph m, ';I‘hese are nnt ret;uired 1A actual

. Installations. This bracing provided considerably less ! ness to Iha tnIsses ﬂ\an Is' prcvided inan

" actual home by the ceiling diaphragms.

_ The metal catenary membrane; sealing tape and steel m'etai siding were submitted by Elixir
Industries for testing. The test specimens were fabricated by RADCO personnel. All testing was
conducted at RADCO's testing facility in Long Beach, Califomia,

3.2 Gabie End Area:

The gable end area specimens were similar to the remainder of the roof area Specimens. See
Figures 1 and 2 for details. The gable end area specimens included the following features:

1. The overall width was 83" instead of 654",

2. Trusses were doubled. -The end trusses were fastened together with 7/16 C x 2%" x 15
gauge staples @ 6" o.c. at the top and bottom chords. See‘, F:gure 1 Detail B. - :

3. (2) 1" x 4" x 35 flat braces were add at each end of the spec:rnen to the truss top chords.
See Fgure 1 for details. ‘ _

4. -Atthe me;a[ siding to beit raii connection ap additional #1 0'x 1" hex head sheet metal screw
was added 8" o.c. and staggered %",

5. At the two ends of the specimen one strip of 1* wide Elixir #101 mobile-lastic sealing tape
was applied to the side face of the truss top chord receiving the fasteners , then the plastic
sheet was laid and a second strip of tape was applied on the plastic sheet directly above the
ongmal strip. The metal roof was then folded over the end truss top chords such that there
was a 2" end lap, and fastened with #8 x 1%4" loang hex head sheet metal screws at 4" o.c.
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40 TEST SET—UP AND PROCEDURE

‘One 6" deep mietal C-channel sec'uon was balted to the end of the wall studs of each wall with one
34" diameter bolt at each stud to hold the test specimen in the test fixture. The metal S|d|ng
. stopped short of the C-channel. See Frgure 1, Detail A. :

The test fixture consisted of a 4ft. hlgh X 16ft long x specumen width plus 3" reinforced open top .
box in which the test specimen was placed in an inverted position: The plastic sheet was draped -
over the walls of the fixture and sealed to the floor thus creahng an air tight enctosure for the

" negative loading.

The uplift wind pressure load tests were generally conducted In accordance with the ultimate oad
tests procedures in Section 3280.401(b) of the Federal Manufactured Home Construction and
Safety Standards. Because quaification of the framing system was not the con&derat:on [(see

3280. 305(d)] deﬂection readmgs were not taken

e o

The Ioad was _a pﬁed uslng lhe vacium method of loadlng by evacuaﬁng the air below the test
specimign., The appllad load was measured with a dngrtal mnonneter capable of reading in 0.1 Inc.h

increments ¢ water colurhn.

The load was applied gradually at an approximate rate of one to two lnchoﬁ of water column per
minute until failure occumed The Ioad in inches of water column was oonverted to psf using 1" w.c.:

= 5.20 psf.
5.0 TEST RESULTS & CONCLUSION

A total of three (3) specimens were tested for both the Remainder of Roof Area and the Gable End
Area The ultimate loads and lype of failures observed are described below: ‘ :

51 Remainder of Roof Area

SPECIMEN NUMBER ULTIMATE LOAD (psf)

1  124.80
2 . 127.92
3 " 130.00
Average - 127.58

Design Load = 127.57 + 2.5 = 51.03 psf

- (NOTE: Each specimen exceeded 43.65psf design pressure) - 1
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In all three tests, the roof im member cracked and the metal roof tore through the shank of the hex
 head sheet metal screws, which remained in the im member. The staples pulled out of the rim
member. Very little tearing was obsewed at the 1x6 floating connectmg member where the two

roaf sec:hons wern attached

 For the Remainder of Roof Area for 16' wide (186") and narrower homes the metal roof catenary
membrane exceeds the design live load wind pressures of -43.65 psf, for Wind Zone |l

.5.2 Gable End Area

' _SPECIMEN NUMBER .- ULTIMATE LOAD (psf) -
- e '“1 . o 19136 _-
2 - 1eare” '
o e e B e 19282
RN TR - :-.'\ar,..,g_taw~ TR PP ~491. 01

Design Load = 191.01 + 2.5 = 76.40 psf
(NOTE: Each specimen exceeded 73psf d&sigh pressure)

in test #1 and #2, the 1x6 floating connecting member spiit and the two roof sections carne apart.
Additionally, in test #2 the top chord of oné of the end trusses also broke near’its peak. In test #3,
failure occurred when one belt rail and rim member broke simultaneously; ,

For the Gable End Areas the metal roof catenary membrane exceeds the design Iwe load wnnd
pressure of - 73psf for wind zone Il.

6.0 CONDI_TIONS OF USE
1. The metal catenary membrane roof system can only be used on single wide homes with a-

maximum width of 186" with a 1x rim member or 1874" with a 2x im member. Lesser
widths are acceptable :

2. Minimum roof slope is 2.95/12.

d. _Fasteners at the metal roof to the 1x6 roof im member and the steel siding to the 1x3
{minimum) beift rail must be Jnstalled as specified in Section 3.0 above. Also, see Fgures 1.
& 2 and related detalls '

4. Roof rim members and the floating connecting member must be a minimum of nominal 1x6
with a minimum specific gravity (G) of 0.42. (Refer to table 12A in the 1991 NDS).
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The metal catenary membrane must lap over the roof rim member a minimum of 3".
Minimunf edge distance for the bottom row of stapies is %". Minimum distance from the top
row of staples to the top of the 1x6 roof rim member is 1%4". See Figure 1, Detail C.

In Gable End Areas the métal cafenary membrane must lap over the end truss top-éhords a-
minimum of 2°. Double trusses at the extreme ends of the home must be fastened together

as specified. See_Detail B.

Strong back (entira length of home) and flat braces (Gable End Areas only) are required as
specified in Figure 1. . _ : , LT

One layér of 3" wide by %" thick Elixir industries #1 01 Mobil-Lastic block sealing tapé must
. be used between the steel siding and the metal roof. Also, one layer of 17 wide by '4" of the
“same product must be used at the two ends of the home between the top chord of the end

- trusses and the metal roof.. .

The location and fastening ‘pattemn of the.1x6 floating connection member shall be as
specified in Detail D._The %" thick sealing tape shall be used between the two overlapping
roof sections prior to fastening. o T -~
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REMAINDER OF ROOF AREA TEST LOAD CALCULATION
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- 1x8 SPF floating metal seam splice block;
under full-length of metal seam; -
and not fastened to top

chord of truss. ——e—

2-Pieca Metal Roof

Top row of screws (§ gable ends - 370.c; between gable ends - 4° o.c.
Middle row of screws (Q 4" o.c. - both conditions. -
om row of screws (@ gable ends - 3" 0.c.: between gable ends - 4™ 0.c.
0x1"$heotn‘atalmwstyp

A" #101 Mobile-Lastic Sealant Tape

1, ‘_ .~ DETAL D
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REMAINDER OF ROOF AREA TEST LOAD CALCUTATION

‘Weighted Avcriqo Example for Zone Il:

r ' g ——
l 3,'4-'- A | -3

5—’ -‘ - | f:’ . ]
ps# 39ps5F | asF

15

- ¢

Uniform Test Pressure = (Bx5N+(10x39 = 43.5psf
) ’ 18 ’ N

Example of extension of 16" results to quality 14' wide design:

Uni_fonnTestPrissun o= {8x51N+(3x39) = 44 1pst

14
Catpst & " 18x435 = 49:7psf
: 4

Therefors axtension to 14" wide is okay
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RESQURCES

O —— ey DESIGNS &
. TG =117 FECTION
. s ! . CONTROLS, INC.
R . : . ITE M= STREST
September 1, 1994 7 L -ING 3EACH 4 30608

- TEEIA-TNE ST
TEISPET iy egTyea

Mr. Philip W. Schuite

Chief, Compliance Branch

Manufactured Housing and Construction Standards Division

Department of Housing & Urban Deveiopment :

451 7th Street SW., Rm 9158 _ _

Washington, DC 20410

Re: . Métal Roof Catenary. Mambrane Tasting.
Dear Mr. Schulte: _ 7
In mowayofbad:qroundonAugusH 1954 we wrota the Departmunonthe nbwonfmd .

matter in response to our July 21, 1994confernncacall Lutwonkand'i‘uudaymdw.dmsdayof
mtswukmhddttlophauconv«unonmmmcmeQMMdemofmm

%ﬂ%u_ﬂi:ﬁ 1994MrMondﬂnv«ballolﬁveusth.ﬂndcdﬁdﬂonsmd«whid1mmuld
e3tng this product. Rather than mhoucon&bon:tousmwrmnghomqucsmd '

mnmmmwmmmpmu for this letter.

1. . Spiitting-of Roof Rim Membrane; This is a factow QC conceam that does nct affect testmg
unjess splitting were to occur on test samples .

2. Test Protocol: Test will be in accordanca with 3280, 401(b). The roof truss framing system
will not be monitored for deflection (i.e. framing is not part of the system being testad) We
will most hkaly use trussas listed for the zone bemg tested. :

3. | Dynamic Loading; No requirement.

4 Truss Negative Lo_Qes:gﬂ Requnraments Referencs to truss Ioad ruquurements wﬂl not be
mads in the lest report. -
5. guurad Dasign ngg, Design pressure Ioads will come from tha Table in 3280.305(¢c) not

the ASCE-7 standard. Table loads for "Components and cladding: Exterior roof coverngs...
will be used. (We note that the Department did not explain why "Main wind force rasas’ung
system” loads could not be used.)

“Gable end Arsas” will be tested as outlined in our August 1, 1994 letter. "Remainder of roof

area” loads and testing will also be as outlined in our August 1, 1994 letter. (It is permissible

to average the 3' side wall zone [0ads with the centar area zones and usa the resuitant .
average load for test purposes as shown in our August 1, 1994 Attachment |.).

It wall be'permissiblo to extend resuits I'br longer spans (i.e, 16’ wides) to lesser spans (i.e. 14’

or 12' wides) following the approach presented in our August 1, 1964 Attachment | or a
similar appmad'l of Mr Mendiens'.

6. Miscallaneous: We will assure that the 4" channel doas not add resistancs to the assemble

or restrict the 12" x 26 gauge continuous steel band. Said band satisfies the strap -
raquirements of 3280.305(e)(2). Sheathing under the metal catenary rogf membrane is Aot
required. Two roof systams will be tested as noted on page 3 of our August 1, 1994 |etter




Mr. Phillip Schulte o . smber 1,1394
HUD - R o } : - Page 2

. Based on the above understanding from the Department RADCO is now proceednlg to test and
attempt to qualify a metal roof catenary membrane system. ,

~We thank the Department for it's review of our August 1, 1994 letter and the time oxpended on this
matter. :

*Sincoru_hj.'
RADCO
P /

M:chaolLZieman PE.

Sr. Vice: Puudmt
wELasET Eol o S-S T S . )
Ml.ﬂmdc I S O ‘-;';-- PN -
oo sThomas A Martin - Elodr .



(C-Trrraon =i APPLICATIONS
e TESTIOG & INFECTAN . DESIGNS &
. , . : CONTROLS, INC.

December 11, 1996 . 1220 £ :8TH STREET

. . . LONG BEACH, CA 90805

 Mr. Wiliam Roberts, o TELECOMER: (310 Sm0ara
National Sales East -
" Elixir Industries '
640 Collins Road
Elkhart, IN 46516
Re: HUD Code %" Roof Sheathing verses Metal Roof for Wnd
Zone 1.

Dear Mr. Roberts: .

At your raquest we have lested %" p{ywood roof sheamlng for Wind Zone !l of the HUD Code for
Manufactured Homes. _

Note 7 of the Table of Design Wind Pressures containéd in Section 3280.305(c) of the HUD Manufactured

Home Construction and Safety Standards is an exception to the roof design pressures contain in said table. In
- summary the Note stipulates that ¥ %" shaeathing is fastened at 4™ on-center within 3' of each gable end or end
Mmﬂ'mhalloﬂmrmﬂ neednotbeevalualedforﬂmodemgnmndplusur&u of the -

Table.

Ot.lrtestshowodmat% shaaﬁﬂngfashnedatﬁ‘onmnmcanaﬂywiﬂumndad&mbadmsumof
23.0 PSF. Extrapoiating this resuit to fastened at 4" on-center gives a gable end design load pressure of only
34 5 PSF. Asahownhﬂwlabhbdowbomofmaabadsamsmﬁmnﬂymmanmqmmdbyﬁmhble
|nSectnn32BO305(c)forWindZonellandlll

Roof Area %" sheathing PSF | Required design pressure PSF
| _ Zone I Zone Il

3’ from gabie end or end wall - ' 345 . 73 8g

3’ from eave or side wall if no eave 23.0 . T 62

All other roof areas 23.0 39 47

in contrast to the above your metal roof systern as reported in RADCO Test Report Numbers RAD-1722 and
RAD-1795 exceeds the requ1re-d design pressures for Wind Zone I :

If you have any questions on this matter please feeI free to contact the undersigned.

Sincerely, .

 RADCO

- (o
i i ‘ -
Michael L. Zieman, P.E.
Sr. Vice President
MLZ/mdc
cc:  Tom Martin - Elixir

FRONTAMIKEELLIXIRS
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Room 10276 _ _
Office of General Counsel T

Department of Housing and Urban Devcl()pment' LIRS
451 Seventh Street, S.W. : _
‘Washington, DC 20410-0500 , g

July 7, 1998

RE: Manufactured Home Construction and Safety Standards;
-Metal Roofing; Advance Notice of Proposed Rulemaking (ANPRM)

Schult Homes Corporation respectfully submits comments regarding the Advance Notice of Proposed
Rulemaking concerning the Table in 24CFR 3280.305 (c)(1)(ii)(B). g o
We object to the HUD Interpretive Bulletin (I-2-98) as based on inaccurate statements and analysis. In
response to the ANPRM, there is no need to revise the performance standard set forth in the subject Table. If
HUD proceeds to interpret the subject Table to prohibit metal roofs without sheathing in Wind Zones Il and
M1, then we believe HUD has prescribed new standards without complying with its rulemaking procedures
and should not be asking for the public to submit proposed changes to the Table, but should be requesting
comments on its proposed changes to the existing wind design standards. :

A number of manufacturers and suppliers have performed tests that demonstrate that metal roofs can be
installed without sheathing and still meet the loads specified in the Tabie for Wind Zones II and IIL.

The industry has clearly shown through testing that an unsheathed roetal roof will adequately perform under
high wind loads. We are not aware of any evidence the Department has that indicates that a sheathed metal - -
roof will perform any better? ' ' '

- Metal roofing is not part of the January 1994 rule, its preamble nor any of its previous interpretations. There
are no restrictions on its use to be found anywhere in the published documents. Metal roofing design is not -
limited by the Table of Design Wind Pressures or its footriotes. Footnote 7 only exempts prescriptively
installed 3/8" rated sheathing, it does not prescribe how it is to be used in every design condition. We do not
understand why is HUD now restricting its use after allowing it for the last 3 1/2 years based on DAPIA.
accepted tests? o :

The Interpretive Bulletin appears to be rulemaking. It appears to be a change in policy or interpretation by
the Department. It does not merely clarify requirements. If the current standard was unclear conceming the
use of metal roofs in Wind Zones II and III, the many DAPIA’s would not have approved tests and designs
contrary to this interpretation. ' _ '

We do not believe that section 3280.305 is a ﬁrescriptive standard as the Department contends. The Table of
Design Wind Pressures dictates the loads to be accommodated by a performance standard which follows the
format of the remainder of the HUD code. :

Schult Homes Corporation » PO. Box 151 » Middlebury, Indiana 46540 » 219 / 825.5881



7e do not believe that testing according to the Standards is a lower standard than engineering analysis, as
nplied by the Interpretive Bulletin. Nowhere in the Standards is testing relegated as inferior to calculations..
n the contrary, a thorough testing program as was done in the case of metal roofing with different
»astruction methods and assembhes tested, gives a more realistic picture of actual performance than typical
ructural ana]y51s calculations.

'e are not aware of any specific reasons given in writing to either manufacturers or suppliers for rcjectmg
e tests that havc been run to date. :

by Lhc abovc reasons, we urge the Department to withdraw the Interpretive Bulletin (I-2- 98).bccausc it fails
‘provide any useful clarifications of the Standards. Furthermore, we believe the IB was lnappropnatcly
sued, contrary to the rcquuemcnts for comment-rulemaking (24CFR 3282.113).

rcspo'nsc to the ANPRM, at this time, we have no recor_mncndcd revisions to section 3280.305 (c) (1) (ii) -
1). The table clearly sets forth the requirements that must be met. However, we are advised that several
anufacturers are preparing revised designs for metal roof homes in Wind Zone II. Therefore we request that
¢ comment due date of July 13, 1998, be extended by 180 days. We would ll.kc to havc the opportumty to
)ssibly submit addxtlonal commcnts by January 13, 1999 .

1ank you for thc oppormmty to subtmt prchmmary commcnts m n:sponsc to thc ANPRM

brdially,

L!.Uet E. \Well,

alter E. Wells . '
esident, Chief Executive Officer
‘hult Homes Corporation

Wt 8 oy

sbert E. Godfrey
nior Director of Engineering
hult Homes Corporation



P.O. Box 428
Denver, N.C. 28037

. 704/483-5511
Fax ri‘:g@l;/ii8‘1_3__.{__513'7’4:
July 10, 1998 _ _ e
| | o —_ o=
. _ . =,
HUD Docket No. 4271-A-02 : , S e
Room 10276 ' == :ﬁ-- -
Office of General Coumsel ‘ _ 0 ==
- Department of Housing and Urban Development : - FTA eas -
451 Scventh Street, S.W. ' , ‘ -~ =3
_ Washington, DC 20410-0500

RE: Manufactured Home Construction and Safety Standards; -
delRmﬁng;AdvanecNoﬁoeofPropmedeﬂcMaking(ANPRM) !

R-Anell Custom Homes, Inc. respectfully submits comments regarding the advance notice of propesed
rulemaking concerning the Table in 24 CFR 3280 305(cX 1XiiXB). -

We object to the HUD interpretative bulletin (IB 1-2-98) as based on inaccurate statements and analysis,
InréquusctothcANPRM,thmisnoucedtoltviscﬂchcrﬁxmance&tnndardsctfmﬁinﬁlémbjectTabic. If
. HUDprocr.-cdstointtrprctthemtjcctTabletopmhibitmctaJrooﬁswiﬂlmnshcaﬂlingin“rdeonqﬂandﬂL'
then HUD has prescribed new standards without complying with its rulemaking procedures and should not be
asking for the pubiic to submit proposed changes to the Table, but should be requesting comments on its propaosed
changes to the wind design standards. ) ) '

The following short list of objections should be considered.

What evidence does the Department have that meta] roofing with sheathing underneath, will perform
properiy? : ' ;

Metal roof damage in Hurricane Andrew or other past high wind events has no bearing on how new )
products might perform under new testing under the loads of the January 1994 rule. (63 FR 26386)
Metal roofing is not part of the January 1994 rule, its preamble nor any of its previous interpretations.
There is no restrictions on its use to be found anywhere in the published documents. _

The interpretive bulletin appears to be rulemaking. It is a "change in policy or interpretation” by the
Department. ]t does not merely "clarify requirements.” If it is so obvious in the standards that metal
roofing must be restricted in Wind Zones IT and I, why do so many DAPIAS approve tests and

designs contrary to this interpretation? , - -

We urge the Department to withdraw the interpretative bulletin (I-2-98) because it fils to provide any ) 7
useful clarification of the standards. Furthermore, the IB was inappropriately issued, contrary to the Tequirements
for comment-rulemaking. (24 CFR 3282.1 13) ] _ Co

Thank you for the oppqﬁmity to submit comments, -

Sincerely;

old Woodside
_ Director of Engineering



Manufactured Housing Association for Regulatory Reform

1331 Pennsylvania Avenue, NW « Sulte 508 - Washington, DC 20004 - 202-783-4087 » Fax 202-783-4075
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HUD Docket No.FR.4271-A-02 C July 10, 1998
Regulations Division : , _ E = —
‘Room 10276 | _ _ ‘ . .
Office of General Counsel L _ C) L T
Department of Housing and Urban Development / : .
451 Seventh Street, S.W.- ' =
Washington, -D.C. 20410-0500 — i
Re: Hénufactured'Houéing--Approval of Metal Roofs o gé'

In Wind Zonesg II.and‘III_

]

These comments are submitted on behalf of the Manufactured. -
Housing Association for Regulatory Reform ("MHARR,"), a trade
organization representing the rights and: interests of producers
of manufactured housing subject to-federal regulation pursuant
to the National Manufactured Housing Construction and Safety -
Standards Act of 1974, 42 .U.S.C. 5401, etse «» ("Act"). MHARR, _
formerly known as the Association for Regulatory Reform ("ARR™),
was founded in 1985. MHARR currently represents the manufacturers
of more than 40 percent of all manufactured homes produced in
the United States. MHARR respectfully submits these comments
regarding the advance notice of proposed rulemaking ("ANPRM")
concerning the Table in 24 CFR 3280.305(c) (1) (ii) (B). .

. We oppose HUD's interpretative bulletin (IB 1I-2-98) because .
it is not a clarification or reiteration of the Department's ‘
past policy but a substantial and unwarranted shift in how metal
roofs are approved in manufactured houses. This change is neither
necessary nor cost-effective and was forced on the industry
and its consumers by a back door process that circumvented the
required channels of rulemaking and public comment. :

BACKGROUND

On January 14, 1994, HUD published a revised wind resistance

rule for manufactured housing. This rule, codified at 24 C.F.R.
“section 3280.305, became.effective_on July 13, 1994, Among other
things, its provisions established certain "design wind
pressures”" for manufactured home Structural elements, including
"exterior roof coverings." These design pressures apply only

to homes sited in "high wind areas", designated by HUD as Zone

II (100 M.P.H design wind speed) and Zone III (110 M.P.H design .
wind speed). : _ :

Preserving the American Dream of Home Ownershin Thronegh Reaculatnry Pafarm



For at least two years after this rule went into effect,
HUD's acceptance of metal roofs without sheathing was never
in doubt. Indeed, the Department, in a July 1, 1994, '
Interpretative Bulletin expressly stated that metal roofs without
sheathing were perfectly acceptable "provided that the exterior .
covering and its fastenings are capable of resisting the full
positive and negative design pressures specified in the Table." .
"HUD confirmed its acceptance of no sheathing in an August 31,
1994 memorandum that followed a conference call between one
‘of its chief engineers and its own DAPIA Technical Advisory
Group. T ' : -

In a July 18, 1996 letter, however , HUD turned 180 degrees
and began expressing concerns-and reservations over "the
acceptance of metal roofs without structural sheathing." This.
‘promnouncement was followed by HUD's Interpretative -Bulletin
of May 12. 1998, that stated unequivocally that the Department
interprets Section 3280.305 (c) (1) (ii) (B). "to require every
design for manufactured housing for high wind areas to include
‘roof sheathing (emphasis added) or alternative roof-material
that performs like.sheathing in resisting the wind pressures
specified in the Table of Design Wind Pressures.” As an . :
alternative, HUD declared that manufactures also have the option -
of designing their homes using the design wind loads laid out-
in ANSI/ASCE 7-88 and the applicable design wind speed.

SPECIFIC OBJECTIONS

1. HUD's claim that its May 12 Interpretative Bulletin

does not denote any change in current policy or interpretation

is false. As the above history indicates, this is a huge shift

in the Department's policy and indicates a fundamental sea change
‘on an issue the industry thought was long settled. Seismic shifts
in policy such as this-- the prescription of. a totally new .
standard--requires HUD to follow the strict rulemaking procedures
laid out by Congress.. Instead, HUD asserts that its January-
1994 amendment made it clear that it required sheathing in metal
roofs--as an alternmative to ANSI/ASCE 7-88--if a manufacturer.
chose to rely on the requirements for resisting the wind
pressures laid.out in the Table. - : e

. In reality, the preamble to this amendment says nothing -
about sheathing and certainly does not impose any restrictions
on the use of metal roofing in manufactured homes. And nowhere
in the wind standard specifying design loads for high wind areas
is there anything about requiring the use of structural sheathing
in roofs. In truth, HUD's pre-May 12, 1998, standard is merely
a performance standard that specifies certain wind loads which
must be met for various -wind resisting parts of a home, not



a fiat on what roofing materials are required to achieve this
standard.

2. HUD originally based this reversal in policy on the
claim that structural sheathing would prevent or limit the type -
of water damage which occurred when roofs were lost during such
severe hurricanes as Andrew. Later, it claimed that sheathing
was required because it would make manufactured houses safer,
Leading industry experts and engineers dispute this and have
found that wood sheathing may not hold on trusses at the 5]

PSF design uplift pressure HUD requires and that this use
actually flies in the face of the growing commercial and
residential ‘practice of relying on steel as the Primary

structural safeguard in a building or a home. In addition,.
several manufactures are hard at work with metal roof suppliers

in designing alterhative roof material ‘that *will bhe far superior
to any wood sheathing. To require wood sheathing now is both '
wrong and premature. - L

3. ANST/ASCE "7-88 “is not ‘an_acceptable dlternitive to
requiring sheathing because it would force manufactures to .
re-design their entire ‘structural package. The cost of this -
would be prohibitive and price many people particularly first
time home buyers, out of the market. Similarly, ANSI/ASCE 7-88

is site specific, a quality that simply is not workable for
regional shipments. This peculiar characteristic raquires that
each manufactured home built under this standard must undergo
its own design and testing--factors which greatly increase their
costs to the consumers. ' ' '

4, According to industry estimates, the requirement that
metal roofs must have sheathing will .add an estimated $1,000- -
$1,500 to the cost of each unit.. This unjustifiable cost will
have to be passed on to the consumer, the very person HUD claims
to help by passing such regulations. The metal-only roofing
systems that HUD would now prohibit are highly affordable and
are used on some of the industry's most cost-effective housing.
If the roofs on these homes have been tested to comply with:
the wind pressure criteria of section 3280.305--criteria that
exceed any requirements currently in place for site-built
housing--without the use of any sheathing, what purpose is served. .
by this new requirement? The only effect will be to place any
type of homeownership beyond the reach of Americans who could
- only afford to buy the least costly models. o

5. Industry tests clearly show that existing metal roofs
fully comply with HUD's Code Section 3280.305 and that high
wind loads are transferred properly to structural support members
as the May 12 Interpretative Bulletin mandates. In addition,
industry engineers have found that there is no solid evidence



- that a metal roof with wood sheathing will resist a hurricane
force wind any better than a metal roof without wood sheathing.
6. HUD cavalierly dismisses as unreliable the tests and -
analyses performed by the industry's experts and engineers.
In reality, the industry has developed conclusive proof that
several -of its models with metal roofs exceed the Department.'s
structural requirements for high wind areas. Moreover, the
industry resents any claim that its tests were not accurate
and did not "replicate the exact loads in the Table.” In fact,
these tests were performed under rigorous and precise conditioms, .
and the industry stands by:their findings. These tests were o
performed with many different construction methods and probably
provide a more realistic and accurate portrait of actual failure
modes than the more prosaic structural calculations HUD seems

to want and require.

In addition, the industry takes keen exception to HUD's
refusal to provide in writing its specific reasoms for rejecting
past industry tests and analyses. This lack of forthrightness '
retards the process and does nothing to advance a fair and frank
exchange of views. Likewise, the industry objects to HUD's |
questioning the integrity and workmanship of its testing samples.
24 CFR 3280.401 provides more than enough in the way of
‘safeguards to insure that these samples are what they are

supposed to be. o

7. The industry contends that it is specious to ask it
to comment about the design wind loads enunciated in the Table.
There -is nmothing wrong with these standards; indeed, they have
been accepted for years and need neither clarification nor
. elaboration. What HUD wants is meaningless comments on an issue
.that has already been decided without public comment. Although
HUD undoubtedly will argue that the Interpretative Bulletin
and the ANPRM address two different issues, the truth is somewhat
different--the ANPRM is mere window dressing for the compliance
decision contained in the May 12 bulletin. What this reinforces
is a clear pattern by HUD of bypassing congressionally required -
. rulemaking on substantive issues and trying to deflect this
~violation by soliciting worthless comments on minor issues.

8. Finally, the interpretative bulletin's main objective
is to entirely eliminate metal Toofs regardless of installing
wood sheathing under them. This is evident by addition of
3280.401 which limits movement (deflection) of metal roof and
disregards the overall performance under ultimate loading.



For all the above reasons, we respectfully reéquest that ,
HUD withdraw its May 12 Interpretative Bulletin because it was
issued without the Department's adherence to proper rulemaking -
procedures and safeguards and because it adds nothing to
clarifying what standards do exist. Thank you for the opportunity
to submit our comments, ' '

Sincerely,’

SN

Danny D. Ghorbani
President

CC: MANUFACTURERS



Corporate Headquarers

‘E ) ) . !
%ﬁ_cua Imeion | 2701 Univershy Drie
ENTERPRISES, INC. Aubum Hills, Michigan 48326

. (248) 340-0880
. . : : . FAX: {248) 340-0888

- o .
July 7, 1998 s =
HUD Docket No. 4271-A-02 ° , . ,. Lo 5
Room 10276 D | . / / - 2 3
Office of General Counsel , - = =
. Department of Housing and Urban Development = L
’ ~ &3,

451 Seventh Street, SW
Washington, DC' 20410-0500

‘Re: Manufacthéd Home Construction and Safety Standatds;
Metal Roofing; Advance Notice of Proposed Rulemakin_g (ANPRM)

Champion Enterprisas, Inc. raspectfﬁlly submits comments regarding the advanoe notice
of proposed rulemaking concerning the Table in 24 CFR 3280.305{c){1)@yB). .- -

-

We object to .the HUD interpretative _bulletin (1B J-2-98)_as based -on “inaccurate -
statements and analysis.  in response to the ANPRM,-there.ia no:need 1o sevisa the -
performance standard set forth in the subject Table. if HUD proceeds to interpret the
subject Table to prohibit-metal roofs without sheathing in Wind Zones i -and i, then

- HUD has prescribed new. standards without complying with: its rulemaking procedures
and should not be asking for the public to submit proposed changes to the Table, but
should be requesting comments on its proposed changes to the wind design standards.

» Our company has developed engineering analysis to demonstrate that manufactured

homes can .comply with the HUD Code at Section 3280.303(c) and/or 3280.401(b),
- for modeis that include metal roofs for Wind Zone 1.

* -Our designs for metal roofs show that the wind loads are transferred by the metal
roof, performing like sheathing, to structural support members, as clarified in the
interpretative builetin of May 12, 1998 (1-2-98)(63 FR 26836 to 26389). , '

* Metal roofing is not part of the January 1994 rule, its preamble or any of its previous
interpretations. There are no restrictions on its use to be found anywhere in the

. published documents. - , : A -

» Metal roofing design is not limited by the Table of Design Wind Pressures or its
footnotes. ' Footnote 7 only exempts prescriptively installed 3/8" rated sheathing; it

" does not prescribe how it will be used for every design condition. _ '

* The interpretative bufletin appears to be rulemaking. It is a-“*change in policy or
interpretation” by the Department. It does not merely “clarify requirements.” It is not
obvious in the Standards that metal roofing must be restricted in Wind Zones Il and
Ill, as evidenced by many DAPIAs who have approved tests and designs contrary to

~ HUD'’s interpretation. (63 FR 26387) . : ' '

» Having a “rigid box” is not a requirement of the standards. Section 3280.301(a) is
only a general statement and a metal roof easily meets the only stated requirement

. for "structural strength and rigidity.” (63 FR 26387) ‘

» [f it was the intention of the Department at the publication of the January 1994 rule
for the metal roof to be installed over structural sheathing as was done for shingle
roofs, fastening would have been dictated as it was for shingle roofs in the Table of
Design Wind Pressures. (63 FR 26386)- '



» Section 3280.305 is not a “prescriptive standard” as the Department contends.
There are a few limited items which are prescriptive for Wind Zones Il and |l (strap
thickness, truss spacing, shingle fastening, etc.), but the Table of Design Wind
Pressures dictates the loads to be accommodated by a performance standard. (63
'FR 26386)

» Testing according to the Standards is not a lower standard than engineering
analysis, as implied by the IB. No where in the Standards is testing relegated as
inferior to calculations.. In fact a thorough testing program, as was done in the case
of metal roofing with many different construction methods and assembiies tested,

should give a more complete picture of actual failure modes than typical structural
-analysis calculations. (63 FR 26388) -

o ltis |nappropnate for the Department to appeal to the “industry trade association”
economic analysis for the January 1994 rule, to show that the industry understood
that sheathing was required for the new wind zones. None of the testing that has
since been submitted the Department had been performed at that time, so there was
no way for a designer to know that metal rooﬁng could meet the Wnd Zone Il Ioads
without sheathing. (83 FR 26387)

e The Department's reference to damage to con'ugated metal siding and roofed
building”, in earlier disasters, has no bearing on the wrrent research and technology
and proposed metal rooﬂng on manufacturad housmg -

For all the above reasons, we urge the Dopartment to withdraw the interpretative bullehn o
(1-2-98) because it fails to provide any useful darification of the Standards. Furthermore, - -~
- the IB was inappropriately lssuod contrary to the requrrements for oomment—rulemaklng

{24 CFR 3282.113) C

In response to the ANPRM, at this time, we have no recommended revisions to Section
3280.305(c)(1)(i))(B). The Table clearly sets forth the requirements that. must be met.
However, we are advised that several manufacturers are preparing revised designs for
metal roof homes in Wind Zone Il. Therefore, we request that the comment due date of
July 13, 1998, be extended by 180 days. Our company continues to evaiuate the 1B and
the Table, and we would like to have the opportunity. to possrbly submit additional.
comments by January 13, 1999. '

Thank you for the opportumty to submit prelzmlnary comments in response to the -
ANPRM. ‘

Sincerely yours,




'J\'J‘
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Reference:  Manufactured Home Construction and Safety Slafﬁards: - | '
Metal Roofing; Advance Notice of Proposed Rulemaking (ANPRM) _

Fabwrel, Inc. respectfully - submﬂs. comments ' regarding ‘the advance notice of proposed

rulemaking concerning the Table in 24 CFR 3280.305(c)(1)(ii)(B). ' ' '

We object to the HUD interpretative bulletin (IB 1-2-98) as based on inaccurate statements and
analysis. In response to the ANPRM, there is no need to revise the performance standard set
forth in the subject Table. If HUD proceeds to interpret the subject Table to prohibit metal roofs
without sheathing in Wind Zones 1T and III, then HUD has prescribed new standards without
complying with its rulemaking procedures and should not be asking for the public to submit
proposed changes to the Table, but should be requesting comments on its proposed changes to
the wind design standards. ‘ - . . :

Fabwel objects to the interpretive bulletin (1B 1-2-98) based upon the following feasons and
respectively requests that HUD address these issues: .

1. Fabwel has developed and conducted tests that demonstrate that our roof systems
comply with the HUD Code at Section 3280.303(c) and 3280.401(b). Further, Fabwel at
the request of HUD has submitted said test reports for review and comment and as of
this date has not received any specific comments that would address how they are not
in compliance with these sections of the code. . . , :

2 Our designs and testing have shown that the metal roofs transfer the high wind Ioads o
' the structural support “elements, performing like sheathing, as clarified in_the
interpretive bulletin of May 12,1998 (I-2-98)(63 FR 26836 to 26389). ~ =~ '~ .

3. The department has not offered any evidence that metal roofs with sheathi & wil
+ perform properly: Nor has the department shown that a metal roof is removed (blown
off) during a storm. : -



" Metal roofing is not part of the January 1994 rule, its preamble nor any of its previous

interpretations. There are no restrictions on its use to be found anywhere in the
published documents. : ‘

The design of metal roofs are not limited by the Table of Design Wind Pressures or its
footnotes. Footnote 7 only exempts prescriptively installed 3/8” rated sheathing, it does

not prescribe how all roof products are to be designed and used for every design .

condition.

If it was the intention of the Department at the publicaﬁon of the ]zinuary‘ 1994 rule for

the metal roof to be installed over struciural sheathing (as stated by the Department’s

Engineers at recent public meetings), why was no fastening method and installation -

procedure dictated? The Departmént took the effort to prescribe a fastening method and

The interpretive bulletin appears to be a attemnpt by HUD to be rulemaking and not the
dlarification as stated in the bulletin. If it obvious that the standard requires the use of
roof sheathing under metat roofs in Wind Zones IF and TI, why have all the DAPIAs
approve our test reports and designs contrary :to the interpretation? . Would the
Department be implying that a large body of Professional Engineers is incapable of reviewing the
HUD-Standard and properly interpreting the design requirement? , '

Section 3280305 is not a “prescriptive standard” as the Departmeént contends. The -

number of items that are prescribed for Wind Zones II and I are limited (strap
thickness, truss spacing limits, shingle fastening), but the Table of Design Wind
Pressures dictates the loads to be accommodated by a performance standard. (63 FR
26386) ' ' C : 3

Testing in accordance with the Standards is not a l_OWEI‘: standard thanengmeermg

analysis, as implied by the IB. The interactior: of the various components that comprise”

" a roof system cannot be accurately modeled through calculations and require that full

scale testing be completed in order to insure proper roof performance. The test reports
Fabwel submitted to the Department exceeded the design loads in excess of 2.5 times in

. accordarice with the provisions of 3280.401(b). Therefore, the testing program not only

insured that all components interacted properly, but that they did it at load conditions -

that greatly exceeded what the Department stated through rulemaking could be

~ expected during a storm in Zone 1l or 11 areas.

10.

The Department has no evidence to support quesﬁOnmg the worMMp of the

- samples tested and whether a factory can comply. The Standards dlearly state within 24

® Page 2
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- CFR3280.401 that the test samples are representative of an “average quality of materials
. . and. workmanship” which Fabwel represented within our test report and which is
clearly specified within report. The reports have been reviewed and approved by the
DAPIA, and included within Manufacturer’s Design Packages. Finally, the production
inspectors, armed with this information, can observe and note if there are any problems

associated with the assembly of the roof system. In the past four (4) years, Fabwel, nor _ -

any DAPTA or IFTA have received any written or oral netification of our roof system
- being difficult to assemble in a production setting. :

- For all the reasons above, we urge the Department to withdraw the nterpretive bulletin (I-2-
98) because it fails to provide any useful clarification of the Standards. Furthermore, the IB was
mappropriately issued contrary to the réquirements for’commentrulemaking {24 CFR
3282113) o
In response to the ANPRM, we have no recommended revisions to Section 3280.305(c)(1)(ii)(B)
at this ime. The Table dearly sets forth the requirements that must be met. However, we are
advised that several marinfacturers are preparing révised designs for metal roof homes in

Wind Zone IL Therefore, we request that the comment due date of July 13, 1998 be extended by
180 days. Our company continues to evaluate the IB and the Table, and we would like to have

the opportunity to possibly submit additional comment by January 13, 1999.
Thank you for the opportunity to snbmlt preliminary comments in response to the ANPRM_
Sincerely, .

David A. HainesPE. -
Vice President - Engineering

® Page3



JNPGA
‘National PROPANE GAS Associatior . 1150 17" St NW, Suite 310
- Washington, DC 20036

Tel: 202.466.7200
Fax: 202.466.7205

Jamuary 27, 2005 ' /5

. Regulations Division,
Office of General Counsel,
Room 10276 ‘
Department of Housing and Urban Development
451 Seventh Street SW ,
Washington, D.C. 20410-0500

Re: Department of Housing and Urban Development: Docket No. FR-4886-P-01
(Proposed Rule - Manufactured Home Constructi_on and Safety Standards)

The purpose of this letter is to submit cornments of the National Propane Gas Association
(NPGA) in response to the Department of Housing and Urban Development (HUD)
Proposed Rule published December 1, 2004. The proposed rule would amend the
Federal Manufactured Housing Construction and Safety Standards.

As a matter of background, NPGA is the national trade association of the propane
industry with a membership of about 3,300 companies, including 39 affiliated state and
regional associations representing members in all 50 states. Although the single largest
group of NPGA members is retail marketers of propane gas, the membership also
includes propane producers, transporters and wholesalers. Propane gas is used in a
variety of applications including residential installations, and more specifically, it is used
as a fuel gas for space heating and water heating in manufactured homes. Based on this
application, NPGA submits the following comments.

Section 3280.703 (Minimum Standards)

The agency proposes to modify this section by, among otber things, updating existing-
referenced standards to more recent editions. ‘ '

* With respect to the propane industry, the accepted standard for installations of
LP-gas systems is NFPA 58, Standard for the Storage and Handling of Liquefied
Petroleum Gases. The current edition referenced in Part 3280 is the 1992 edition,
while this proposal seeks to update the reférence to the 1995 edition.

NPGA recommends that the agency refer to the 2001 edition of NFPA 58. In
doing so, it would maintain consistency with other federal agencies to whose
regulations our members must comply, such as the Department of Transportation.
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* The referenced standard for gas piping systems using corrugated stainless steel
tubing, L.C 1-1997 should be moved from the Appliances category under
3280.703 to Ferrous Pipe and Fittings, which is a more appropriate category. In
addition, this referenced standard should also inclnde its addenda, i.e. LC la-
1999, for completeness.

Section 3280.704 (Fuel Slipplv Svétems)

Paragraph (b) (5) of this section addresses LP- gas safety devices and is revised to reflect
the 1995 edition of NFPA 58. It also refers to subsection 221 of the 1995 edition for
compliance with relief valve requirements. o

The reference to subsection 221 of the 1995 edition is incorrect. The proper reference to
relief valves in 1995 edition is to subsection 2-3.2. As a minimum, the agencyshould
revise this reference. However, as previously noted, NPGA believes that HUD should
refer to the 2001 edition of this standard. To assist the agency with the proper reference
to relief valves, the 2001 edition of NFPA 58 addresses this subject in subsection 2.3.2.

Section 3280.705 (Gas Piping Systems)

To be consistent with the addition of standard LC 1-1997 in § 3280.703, HUD should add
to paragraph (b) Materials of this section, a new subparagraph (5) to refer to the
acceptability of using corrugated stainless steel tubing material for gas piping. Likewise,
this reference should include the 1999 addenda to this standard.

Section 3280.709 (Installation of Appliances)

Paragraph (h) of this section proposes the addition of a corrosion resistant water drip
collection and drain pan to be installed under each gas water heater.

NPGA opposes.this proposal. Gas water heaters in manufactured housing typically
obtain combustion air from the area beneath the water heater. To install a drain pan
under the water heater would restrict the ability of the water heater to receive the proper
amount of combustion air. Moreover, it would require modifications to the design and
construction that could significantly increase the costs without any economic
justification.

NPGA appreciates your consideration of our comments. Please feel free to contact us if
you have any guestions.

et O Cot b o

| Michae] A. Caldarera
Director, Regulatory and Technical Services
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Regulations Division _
Office of General Counsel — Room 10276

' Department of Housing and Urban Developmerﬁ {HUD)

451 Seventh Street, SW
Washington, DC 20410-0500

Subject: Docket No. FR-4886-P-01
RIN Number 2502-Al12
Manufactured Home Construction and Safety Standards
Proposed Rule (Dec 1, 2004 Federal Regisier) '

The fol.lo;ving are PFS Corporation comments on the subject proposed changes to the

. FMHCSS recently published for public comment.

PFS has commented on four (4) specific proposed code change issues and the three (3} issues
where HUD asked for general comments.

3280.309 Formaldehyde Notice

As o testing lab that derives part of its income from the testing of products for
formaldehyde, PFS should remain silent on this issue hoping thot it remains in the code so
that the company can continue in that part of the business. To be honest, however, it would
seem that for the past 20 years the formaldehyde levels in manufactured housing have
continved to decline to the point where they are no higher than any other residential
structure whether that structure is modular, panelized or site-built. None of these products
are required to carry such a notice. We believe the manufactured home product and
materials used to construct it have progressed to the point where the need for @ large
prominently displayed “warning” of this type is arcane and only contributes to the public's
notion that manufactured homes are somehow “inferior” to other types of housing.

At the very least, if such o “warning™is still deemed necessary for some reason, it would
seem oppropriate fo.include it in the Homeowner's Manual with on explanation that ALL
homes, in fact, contain certain amounts of formaldehyde.

3280.402 Procedures for Truss Testing

This seems to be the largest cost impact issue in the entire code change proposal. PFS as a
Listing Agency for sevéral truss manufacturers has heard a number of dire predictions by
truss mokers about the increased cost. If even a fraction of their concerns and cost estimates
are valid, it would appear to be prudent to separate this issue from the rest of the
proposals and re-evaluate its cost impact.



As an editorial comment, PFS would observe that those HUD-code manufacturers who are, in ever-increasing
numbers, embracing modular homes will be less effected by this issue than those who build only HUD homes
because the multi-product builders tend to use the same trusses (ie: “Engineered” vs. “Listed”) on both product

lines.
3280.504(b) Homes in “Humid™ or “Fringe™ Climates

It would appear thot allowing a vapor barrier on the exterior side of the wall insulation in those climate areas
designated as “Humid” of “Fringe” should go a long way to greatly reduce or eliminate the excess moisture,
mildew and mold problems that seem to be more prevalent in this part of the country, but the wording of the
code is fatally flawed. Requiring ALL wall surfaces to have a combined permeance of not less thon 5.0 is all but
mathematically impossible. Consider the very common layout where & tub/shower surround [watertight per
3280.607{b}{3)] is on an exterior wall: If the surround (say, P1) has a permeance of 0.5, in order for that part
«of the wall to have o combined permeance of not less than 5.0, using the formula from 3280.405(b)(2): P tatel =
(1[{1/P1)} + (3 /P2}]), P2 would be a material that doesn't exist!

This same “impossible” situation oceurs at kitchen countertop back-splashes and wherever built-in cabinetry is on
an exterior wall. This is the reason why not one PFS client has even attempted to use the waiver in “Humid” or
“Fringe” areas. As is, this waiver is unusable; it needs to recognize the common situations in floor plan layout
deseribed above and allow on "exemption” for those areas.

- 3280.801 Electrical — Scope

PFS is very much in favor of upgrading the HUD code in all aspects, especially when it comes to electrical
systems. As mentioned above often manufactured housing is viewed by the general public as being “inferior” to
other housing and when anyone in authority or supposedly possessing “knowledge” about the residential housing
industry points out that HUD-code homes.are three or four revisions of the National Electrical Code behind the
rest of the country, it reinforces this perception.

As a small side comment, PFS presumes that HUD is well aware of the fad that the main source of the Electrical
Code publications, NFPA, no longer publishes the 1996 edition, NFPA No. 70-1996. The hundreds or even
possibly thousands of copies that will be sought after when (if) the code update goes into effect will have fo
come from "other” sources unless an arrangement can be made with NFPA to resume publication of the 1996

NEC.

While PFS$ applauds upgrading to a more recent edition of the National Electric Code, we believe any such
vpgrade will require most, if not all, electrical drawings to be revised. With this in mind, we strongly encourage
HUD to adopt the same "phase-in" program it used when changing to the new smoke alarm requirements. It's fair
and provides plenty of time to make the changes that will be required.

Request for General Comments:

* Should the approval of clternate test methods be left up to the DAPIA exclus-iveiy or should the DAPIA
be only allowed to provisionally approve such tests with HUD concurrence. )

PFS is a NVLAP-accredited testing laboratory and as such, is often asked by clients to devise or
adyise on test protocols for materials and designs outside those currently covered by any
recognized standards and outside the HUD.program. We feel perfectly capable of doing this



some thing for HUD-code monufocturers, and we feel we can do it in @ more timely manner than
HUD has demonstrated in the past. Alse, the technical wording of 3280.303(g) has been

- interpreted by HUD in the past to mean that only monufaciurers could request such testing work

be done, not suppliers. That has necessitated suppliers having to "recruit” cooperative
manufacturers to “sponsor” the test requests for the benefit of the industry. This has caused even
more unnecessary delay that could be eliminated by a DAPIA simply working wnh the technical
staff of a supplier to develop a "universally ucceptc:ble test protocol.

»  Critical Connections in High Wind Regions

One of the most forward-thinking aspects of the HUD Code is its emphasis on "performance”
instead of being simply a “prescriptive” code. As a DAPIA, PFS scrutinizes the actual holding
power of whatever thickness of steel strapping is used, the copacity of the brackets to which the
stropping is-aftached, and the fastening used to secure those brackets. A "good” engineering
design would match oll 3 elements as closely as possible to realize the maximum capacity and
cost effectiveness of the design. A manufacturer should be allowed to choase to utilize larger
brackets, more fasteners and stranger strapping to cllow for greater spacing of the anchors, or
vice-versa and not be penalized by prescriptivé requirements. This “engineering options”
approach is often used in all kinds of design conditions in the HUD Code and this issue should be
no different,

*  Metric Units

Sincerely,

It would appear that os of now, the construction industry, especially the manufactured home

‘single family dwelling segment is not buying any components that are described or specified in

metric terms, so to include these numbers in the FMHCSS would seem to be superfluous and
unnecessary and would serve only to “clutter” the code book with unused information. When and
if materials used by the industry begin to.appear with metric dimensions, or foreign markets
demand information in metric measurements, then those specific requirements can be calculated
from standord conversion factors and 1he inclusion of the metrics overall in the code can be
considered af that time. .

Tk ik

Richard M. Reinhard, P.E.
Manager of Manufactured
Housing Operations

RMR:cip
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January 18, 2005

Regulations Division, .
Office of the General Council

. Room 10276

Department of Housmg Urban
Development

451 Seventh Street, SW.
Washmgton DC 20410-0500

RE Proposed Rule to 24 CFR 3280 Docket No. FR-4886-P-01
To Whom It May Concern:

I am disappointed 'r_hat HUD is not issuing for public comment the proposat to
eliminate the reqmrement for the formaldehyde notice to be placed in our
homes. This label is not required in any other home that is constructed in this
nation even though they use the same exact materials that we are using. This
requirement stigmatizes our homes and additionally adds costs that are
wasteful albeit small. »

The Department’s argument is that there were no studies sent to The
Department to show this proposal is valid is on the face arbitrary and restrictive.
By their own words The Department states that “The law requires a federal
agency to follow similar procedures for the rescission of rules as it does for their
promulgation.” If this is true, then everything that is in this proposal should have
been rejected on the same basis. Using this same reasoning, all the proposals that
are here for public comment didn’t have full back up information to substantiate
~ the change, especially when you look at all the proposed “Standards Revisions”.
The Department is accepting these on face value because they are now the
standard that is in use by-thé industry that supplies materials. The Department is,
by issuing this proposal, accepting that another third party review committee has
accepted the evidence to make this the new standard. I am sure that The
Department and the MHCC didn’t research the changes to see if they were
accepted with valid backup. The reason that the MHCC didn’t provide this
research is because the standard went through another consensus process. The
MHCC wasn’t privy to the process or documentation presented nor was there
enough time to review it even if they wanted to do so.

Well the forma_ldehyde. prdposél went through two processes one with CABO
and the second with MHCC. In the case of the CABO review, I was on that
committee as well as representatives from The Department and there was



evidence given that showed that the requirement was not needed any longer. The
reason is because of the changes of the manufacturing processes of these
products to eliminate major out-gassing of formaldehyde,

I would ask The Department to reevaluate their decision on this matter and
‘entertairi putting it up for public comment again. The Department needs to be
consistent with the entire program and ask for the same level of proof for all
changes either rescissions or proposals. It would seem to me that The
Department is being selective as to what level of backup is needed when a
proposal is presented for consideration. The Department needs to be consistent
on the requirements because, without consistency, how will the MHCC know

- what will be accepted or what will not be accepted by the Department.

I also have comments on the change to 3280. 402.

Eliminating the option of 1.75 x overload ends one cost effective way of
building the homes at the lower end of the manufactured housing market. This
will place additional cost on a section of the market that can least afford it.

The change to the testing procedure as outlined in 3280.402 alone will cost
much more than the $77.28 that has been advanced by the Department for the
entire proposal now before us. Estimates of the price increase per truss for
Zone I wind that I have received from my truss supplier is in the 15 to 25
percent range. This would increase the material cost of a 24 x 60 to
somewhere around $75 per half or $150 for the entire house. The eventual cost
to the consumer would be about $325. This is far greater than the $77 that is
proposed by the Department.

This will also create a huge backlog in truss retesting and redesign. Every truss
will need to be retested or be calculated to meet this new standard. In my case
we have over 400 truss designs that are being used at the plants. Each of these
will need to be reviewed, retested or possibly be changed into a calculated
design. If the design is calculated then the truss will need to be resubmitted to
the Dapia for approval. This is an additional cost that has not been taken into
consideration of my figure of $325. The added cost even though only a one
time expenditure couvld run into thousands of dollars.

Additionally, the time frame to perform this task generally runs 180 days after
the final rule is issued. Because this will affect every truss that is made for
every manufacture, the normal 180 days is not enough time to get this review,
retest and reapproval completed. This could cause manufacturers to cease
manufacturing of certain types of homes when they can’t get the correct truss
designed and approved in a timely fashion. This in turn may force the



manufacture to go to a calculated truss that would be more'cxpensive than the
one that is tested.

There also doesn’t seem to be much information given out as to what was in
the NAHB report and if this report was done on trusses manufactured prior to
the updated standards of 1994. Additionally, I don’t see that HUD has
addressed the question as to why this change is needed nor is there any
‘information that shows that there are truss failures that are being discovered on
an ongoing basis. We haven’t had truss failures on homes in normal use. I also
have received information from truss suppliers that they have had few
complaints (in the range of 2 a year) concerning truss failures.

I believe the study referred to in the proposal was done by industry members
and suppliers in response to the NHAB testing that was done in the 80s. These
tests were flawed specifically with the criteria for selection. The process was to
find the very worst trusses in an unbundled stack and test those. There was not
concern that some of the trusses were likely to be culled prior to installation
into the roof. I undersiand that the standard requires the worst trusses to be
analyzed but to do a study on what could possibly happen is not cormrect.

* The industry changed after this happened and the product improved. This being
the case we are not looking at the same product that is being built now and
what was built then. Because this isn’t the same product we are comparing
apples and oranges. The Department needs to revisit this study to see if I am
not correct.

‘With this being the case, The Department should reject this separate proposal
from the others and send it back to the MHCC for review and if need be, do

- research on the failure rate for trusses instatled in homes that were produced
after the 1994 code change. This would better reflect the real day situation and -
not penalize the industry for past research that is not current.

As to the comment that rule was passed through the NFPA consensus
comumittee should not be given as much weight as what the Department would
wish. I have been in meetings where some members on the NFPA Structural
Technical Committee have repeatedly stated that the cost of the code
requirements are either a minor consideration or are not to be considered at all
when the code is being developed. This is entirely against what manufactured
housing is about and why we are lower cost housing. This type of housing is
based on performance and that should be looked at. I would subinit that the
truss designs currently being used do perform without fajlure and the methods
to test are adequate in their present form.



Lastly, the update to the electrical code is not a practical proposal. To adopt a
- code that is pow 9 years behind the current one that is now being adopted by
localities throughout the United States is ridiculous. The NEC 1996 ed. is no
Ionger in print and to require manufactures to try to find this book so that they
can determine what changes to the code affect them and what is the required
standard they must meet is not logical and will be difficult.

As aremedy, I would suggest that this proposal be withdrawn from the entire
proposal and sent back to the MHCC for review. It is imperative to the

- industry for our image and for practical reasons to let the MHCC update this to

an edition of the NEC that is in print and readily accessible. There needs to be
areview by the consensus committee of the current code since there were
many changes in the current code. This review is necessary as some sections
may conflict with the current 3280 and adjustments will probably be required
to the 3280 to eliminate the conflicts.

Additionally, by requiring the manufactures to follow an obsolete code won’t
help with the perception that the manufactured housing industry builds inferior
products when it comes to electrical design and will give reasons for our critics
to discriminate against our industry.

- T hope that these comments are helpful and will be taken into consideration as
the Department determines the apphcability of these proposals.

Sincerely,

William Hug
Director of Engineering

Typist: WH:mh
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John Weldy, Managing Director of DAPIA Services

© NTA Imc.

Email: jweldy@ntainc.com

The fo]loWing are comments regarding the December 1, 2004 chéral Register
Manufactured Home Construction and Safety Standards proposed rule.

I. The Department should reconsider rejection of the use of mineral wool or loose fill
insulation to be considered an acceptable fireblocking material in section 3280.206. The
technical data is available that document that such material when ‘properly installed to a
specified R value is effective as when used as fireblocking. The latest building codes
recognize this material as acceptable as fireblocking.

II. Subpart E Testing . :
1. The proposed rule has deleted the 1.75 proof load tests for roof trusses, which will

significantly impact the industry.

a. This deletion is not justified since there are no documented roof truss

failures and a minimum number of consumer complaints related
specifically to truss designs since the inception of the HUD standard in
1876. '

Deleting the proof load test and requiring the destruct test for all tested
trusses will increase truss member sizes, thereby increasing the cost of
trusses by up to 25%. In some cases, this will add substantial cost per
home from .the truss manufacturer to the home manufacturer. This
additioh_al cost 1s unwarranted considering no truss failures have been
documented due to current truss testing procedufcs.

Delcting the 1.75 proof tests will limit existing designs and prevent new

innovative designs by increasing the top and bottom chord sizes. Designs

such as Jow-sloped cathedrals, which are common in the industry, will be

virtuajly eliminated.

. Deleting the 1.75 proof test for uplift (wind loads) will fesult in criteria

that 18 more stringent and inconsistent with the other model building codes-
which require only a minimum test period of 10 seconds for test loads

equal to 1.5 times the design wind Joad. Furthermore, there have been no



2.

documented truss failures duc to existing design criteria since the uplift
testing procedures went into effect in 1994.

The proposed rules change the method for uplift testing and require pulling up on

the top chord as opposed to turning the truss upside down and applying the load to the

‘ bottom chord.

In 1994 HUD and NAHB ran proficiency tests comparing tests that pulled on the
top chord to test in the inverted position. It was determined from these tests that
pulling on the top chord was difficult, impractical, dangerous, and yield

inconsistent results. It was determined that testing the truss in the inverted

- position provides adequate results.

‘Testing in accordance with existing uplift requirements (section 3280.402(2)) is

simple and provides consistent results. Furthermore, there have been no

‘documented truss failures due to the existing design criteria since the uplift testing

procedures went into effect in 1994.

| Testing. uplift in accordance with the new HUD proposal will have a significant

IIL

cost impact on the truss approval process. The set-up procedure for the proposed
test will take 3 to 4 times longer, which will increase the cost for testing a new
design substantially. It does not appear that economic impact studies have been
provided with this proposal and all modifications to truss testing shduld_ be
delayed until such studies can be prepared for review.
Updates to reference standards:

1. AFPA 1997 Manpual for Engineered Wood Construction is already an obsolete
standard reférence and should be updated to the latest version (2001). By
updating to latest 2001 version, manufacturers could_befter take advantage of

utilizing and sharing designs with Modular packages.

AFPA 1993 Design Values for Joists and Rafters- This standard for Design
values for joist and rafters is based on AFPA 1993 Manual for Engineered Wood



Construction standard which may conflict with proposed referenced standard,
AFPA 1997 Manual for Engineered Wood Construction. NTA believes the
industry would be better served by updating both AFPA. reference standards to the

2001 version.

. The ANSI/TPI 1 1990 has been rémoved from the list of reference standards and
has not been replaced with alternative design standard. All other model-building
codes reference the ANSI/TPI as éta.nda:d to use when designing metal plate
comnected roof trusses. Accordingly, the ANSI/TPI 1-2002 reference standard
should be incorporated into the amendments to insure all designs are calculated to
the same criteria. _ _

- The proposed rule updates the electrical standard from 1993 NEC to the 1996

" NEC. It appears that this standard should be updated to fhe latest version (2005)
of the NEC. Due to the nature of the industry which stock piles thousaﬁds of

- approved floor plans which will need to be updated to the proposed NEC; it
would be ﬁnwarrantf;d to update to the obsolete 1996 version. It appears that the
requirement for arc-fault circuit-interrupter protection which has been adopted in
more recent versions of the NEC maybe the reason for adopting the 1996 version.
1 would agree with the committees reluctance to adopt.r_he requirements for arc-
fault due to a Jack of available product and technology in the market at this time; .
and would suggest tilat in adopting I;.he 2005 NEC that an exception to the arc-

fault requirement be written.



=" FLEETWOOD,
January 17, 2005

BF5-002
Regulations Division ,
Office of General Counse] -~ Room 10276 '
Department of Housing and Urban Development (HUD)
451 Seventh Street, SW 7
Washington, DC 20410-0500

Subject: Docket No. FR-4886-P-01 |
Manufactured Home Construction and Safety Standards (MHCS S)
Proposed Rule (Dec. 1, 2004 Federal Register)

Dear Sir or Madam: -

This is to transmit my comments on the subject proposed changes to the MHCSS recently
published for public comment. I want to commend HUD and the Manufactured Housing
Consensus Committee (MHCC) for finally proposing changes to the MHCSS. While this is only a
first attempt at updating this document, and much more needs to be done, to finally see a specific
set of changes go through the consensus process and then presented to the public is almost a
dream come true. It is my hope that this will be the first of many much needed revisions to both
the MHCSS and the Manufactured Home Procedural and Enforcement Regulations.

Fleetwood’s comments on the proposed rule are on the attached pages. They are arranged into
three categories: Comments on Major Changes, Minor Changes, and Requested Comments. If you
have any other questions about these opinions please do not hesitate to contact me.

Sincerely,

FLEETWOOD ENTERPRISES, INC.
Bill Farish, P.E. '

Director of Product Engineering

Housing Group
(e-mail: bill.farish @fleetwood.com)

ec— Roger Howsmon, Ron Brewer, Wes Chancey, Charles Stapleton, Jimmy Phillips,

Buddy Wrye, Kent Johnson, Irv Hill, Bobby Sanders, Steve Smith, Ron St. Onge,

Brent Pendleton, Jim Schwartz, Jon Tinsley, Ted Gugliotta, Charles Kepford,

Ornella Atwell, Robert. Garcia, Mark Handian, Manuel Santana, Marisella Rivera,

John Walters, Frank Gradillas, Dave Braun, Jack Woolard, Sergio Tejada,

Gary Pritchard, Todd Uhlick o '

Dick Reinhard — PFS, Mike Zieman - RADCO

Chris Stinebert, Mark Nunn — MHI, Danny Ghorbani - MHARR _
3051 Myers Sureel
Riverside, CA 825137638

951-351-3500
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Comxﬁent's on Major Changes

Fleetwood Homes
Docket No. FR-4886-P-01

- Formaldehyde Notice — On page 70033 of the Federal Register HUD gave its reasons for
rejecting the MHCC proposal to eliminate the Health Notice that is presently prominently
displayed in the homes in accordance with 3280.309. It his hoped HUD will reconsider their

rejection based on the following reasons:

* Manufactured Housing Research Alliance (MHRA) has produced the most recent and up-
to-date study on the health risks of formaldehyde in manufactured homes. Formaldehyde
Concentrations in Manufactured Homes: The Current Situation (July 2004) investigates:
this issne from several different aspects and shows that formaldehyde should no longer
pose any greater concern than conventional housing. Even though it is only one paper it is:
a summation of many other studies that are more current than the ones used by HUD
almost 20 years ago when the notice became part of the Standards. '

» The notice itself is outdated. The compulsory language of the notice references the
Ventilation Option, which was deleted in 1994. This Ventilation Option, formerly 710(g)
was replaced by the Additional Ventilation in 103(b).

» There is no reason to display this notice so prominently. Why should it be the first thing a
perspective buyer sees when they enter a new manufactured home when the warning only
applies to a very small fraction of the total population?

o If HUD really thinks this warning should remain for the sake of the few consumers with
greater sensitivity to formaldehyde, then leave an amended, updated version of the notice
in the consumer manual.

Vapor Barrier — The changes to 504(b) are greatly appreciated and way over due. To be able to
put the vapor barner on the exterior side (warm side) of the wall in hot, humid chmates is very
necessary to properly handle potential moisture problems as stated in HUD’s discussion of the
proposed rule. The reguirement to have the interior finish have a combined permeance of not less
than 5.0 perms makes good sense also, but a set of exceptions is necessary. It is impractical to
build a home with all interior surfaces at 5 perms or more. Surfaces that need exceptions are:
1) Back-splashes in the kitchen
2) Cabinetry in the kitchen or bath
3} Tubs and showers
The reasons for these exceptions are many:
» Without these exceptions no marfacturer will be able to place the vapor barrier on the
_outside in the appropriate zones. HUD has had similar wording in their April *02 waiver
but without these necessary exceptions. As a result virtually no manufacture: has been able
~ to use the waiver.

» The only reason to restrict the permanence of the interior surfaces is to make sure any
moisture that gets past the exterior barrier is able to exit the wall to the interior. These few
exceptions will not trap moisture in the wall. In fact these three items are usually not tight-
fitted against the framing so moisture should easily escape the cavity.

» The other building codes have no interior wall restrictions at all associated with vapor
barziers. For mstance: -

o 2003 IBC - article 1403.3 — no mention of interior perm ratmgs
o 2003 IRC — article R318.1 — no mention of interior perm ratings
o 2003 IECC - article 502.1 — no mention of interior perm ratings
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The NFPA 501 standard already contains these exceptions in its corresponding section on
vapor barriers. The NFPA list of exceptions is even longer than the three being requested
above. That group of technical experts following their consensus processes found that
some exceptions to the interior permeance were necessary.

HUD should allow these exceptions so the industry can catch up to present building
science. Without these exceptions the vapor barrier will remain on the inside in the hot,
humid climate and moisture will be trapped in the home.

Truss Testing — The Tevisions to the testing procedures in section 402 are quite extensive. These
will greatly change the way trusses are tested, constructed and possibly installed. There are
several factors to consider:

Cost - These revisions will impact the cost of the trusses, both in the initial testing and the
actual construction. The biggest impact will be the omission of the Nondestructive (1.75)
test and the addition of the recovery concept (both in the testing, at 1.25 LL, and after
2.50 LL). At the present time Fleetwood does not use the nondestructive test at all and
has a similar recovery criteria at the end of the test. The impact of these two items has
been minimal for Fleetwood but it is also not clear what the benefit has been.

Rationale - Since the nondestructive test uses 2 much longer duration of 12 hours versus
the destructive method it is not clear which test method would consistently be more
conservative. Fleetwood is unaware of any data that shows the nondestructive test to
allow trusses that are unsafe. In general Fleetwood is unclear on the benefits of these

~ changes for the industry.

Recovery Time — The five-minute recovery time appears too conservative. Fleetwood has
been using 4 hours for its recovery. HUD should corsider allowing at least one hour for
TeCOVery.

Deflection Measurements — It is not clear that there is any advantage in measuring
deflections at all of the panel points and between panel points. The existing method of
mid-span and quarter points appears to give enough data to identify the critical deflection
for a roof truss under uniform loading. '

+ Uplift - Fleetwood is very much in favor of the ch'zmges in 402(e) to finally convert the

uplift test to a more reasonable approximation of the actual loading the rafter will
experience. Pushing down on the bottom chord of an inverted truss never seemed like an
appropriate uplift test. The spacing of the uplift points, however, appears to be too
conservative. Instead of every 6” it seems that every 12” would be sufficient and be easier
to convert existing testing equipment with hydraulic cylinders at 24”.

Phase-in - It is very clear that all industry trusses will need to be re-certified according to
the new test procedures. Even considering the trusses used by Fleetwood which have been
tested with methods that closely approximate the new procedures there are enough
changes (such as the 1.25LL recovery, deflection points, etc.) which Fleetwood does not
presently use that retesting will be necessary. It is imperative that HUD allows a lengthy,
reasonable time penod for phase-in of the new rafters similar to what has been done ia the
past. (Example - the new wind load testing of windows was 6 months after the wind load
were enacted.) In this case, due to the scope, it is hoped that HUD will allow 12 months
for all testing to be completed. i :

One Piece Metal Roof — The new section .305(c)(1)(ii)(C) which would allow metal roofing in all
wind zones is greatly appreciated. The previous restriction to Wind Zone T unless sheathing was
utilized made little sense if testing could show the assembly was capable of withstanding the
suction loads. What is unclear is the motivation for adding the words .. ..testing procedures that
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have been approved by HUD...” to the requirements. ‘Why 1s HUD again inserting itself into this
process? (See New Test Protocols under Requests for Comments below for arguments against the
requirement for HUD to approved new test methods.) The third-party approval process is more
than adequate for approving test procedures. In fact the third-party is probably better abie to
review a test method for a certain supplier or home manufacturet than HUD is able to do due to
their familiarity with the details.
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Minor Changes

Fleetwood Homes -
Docket No. FR-4886-P-01

-103(b)(4)(i) ~ “Maximum 2ene sone rating of 1.0; and” _ ‘
-305(c)(3)(1)(B) — For the Middle Roof Zone arrange the states alphabetically and the counties
within the state alphabetically, as was done for the Wind Zone II and ITI.

-305(c)(3)(I)(C) — “The states and counties that are not listed for the Middle North Roof Load
Zone in paragraph (c)(3)()(A) of this section, or the Nerth Middle Roof Load Zone in
paragraph (¢)(3)(1)(B) of this section are deemed to be within the South Roof Load Zone.”
-305(e}(2) — (second sentence) — “....or by a combination of with 0.016 inch base metal.....”
-604(b)(2) — (third from last item) — “Performance requirements for Pipe Applied Atmospheric
Type Vacuum Breakers ~ ASSE 1001 ASSE/ASNE ANSI - 19907

.715(e) — Change the spelling of “grills” back to “grilles”. It remnains “grilles” in (e}(2), and it
remains “grilles” in .208(b)(3).

One Piece Metal Roof - There is some confusion about this change in regards to the Federal
Register. On page 70034 in HUD's comments this change is listed as new footnote 9 to the
Table of Design Wind Pressures, yet on page 70038 where the actual text is shown it is a new
subsection (C) to .305(c)(1)(ii). It appears that the new subsection (C) is a more reasonable
location than in a footnote for this information. '
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Requested Comments

Fleetwood Homes
Docket No. FR-4886-P-01

In several locations throughout the Federal Register HUD asked for additional public comments.
. These are Fleetwood’s responses to some of those requests.

New Test Protocols — On page 70017 of the Federal Register comments were requested
concerning whether DAPIAs should be allowed to approve alternate test methods or should they
be approved first by HUD. The DAPI1As should retain this responsibility for the following
Ieasons:

* _The approval process under the old 303(g) was problematic as far as timing. HUD has a
very poor record for timely responses to proposed test methods.

* There is virtually no advantage to having HUD approve a test method instead of the
DAPIA. The third- -party is already tasked by the Regulations with approving all calcs and
tests for the home manufacturer. Why does HUD doubt their suitability in this case?

» The DAPIA need only review the test protocol in relation to the home manufacturer’s
package of details. It can make a more informed review of the actual application in this
case than HUD.

~ »  Under the previous 303(g) procedures HUD had to review a new protecol in relation to
the entire industry. This is very time consuming and is probably not be necessary in most
cases.

* HUD needs to apply its limited resources on other more pressing matters._

* HUD will still be able to review and challenge any new testing protocol just as it is
empowered to do presently for any details, calculation, or test that are already approved
by the DAPIA.

Strappmgﬁastemng in Wind Zone IT & Wind Zone IIT (WZII/IID) — Also on page 70017 of the
Federal Register comments were requested whether or not testing should be required for “critical
connections in high wind regions.” It is mot clear why these connections cannot be justified by
calculations or tests acceptable to the DAPIA. In fact it is generally accepted that calculations are
more conservative than tests. It may also be confusing as to which connections are “critical”. It
seems that most connections are critical for all wind zones. The MHCSS already requires PE
stamps on all WZII/III calculations, tests and details. There is no need to impose some additional
. testing criteria for “critical connections.”

MHCC Rejections — On page 70033 of the Federal Register cornments are requested concermng

HUD’s handling of the MHCC recommuendations, especially HUD’s rejection of one

_ (formaldehyde notice) and heavy mod1ﬁcat10n of another (fireblocking). It does not seem unusual
for HUD to slightly modify an MHCC proposal. There could always be some small technical
detail or slight conflict with other portions of the HUD standard that needs to be addressed. But it
seems very unusual for HUD to reject entirely any jtem that has gone through both HUD’s
designated NFPA consensus process and then the MHCC process, especially since HUD staff
participates in both processes. It would seem that HUD would make better use of their resources-
to raise their objections during these processes while adjustments could be made rather than re_]ect

‘a proposal after it has been formally transmitted to HUD.

Metric — Also on page 70033 of the Federal Register comment is sought on the use of metric
units of measure. Under no circumstances should HUD consider adding the alternate metric
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equivalents to the MHCC. One only has to Jook at NEFPA 501 and its parallel use of metric
equivalents to see how cumbersome and error-prone such a practice is. There appears to be no
one in the construction industry who is using metric dimensions.
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Regulations Division

‘Office of General Counsel

Room 10276

Department of Housing and Urban Development
451 Seventh Street SW

-Washington, DC 20410-0500

RE: Docket Number FR-4886-P-01

RIN Number 2502-AT12

Manufactured Home Construction and Safety Standards
' COMMENTS OF THE FLORIDA MANUFACTURED

HOUSING ASSOCIATION

Introduction

The Florida .Manufactured Housing Association (FMHA) respectfully submits comment
s in response toc the proposed rulemaking that was noticed .in the Federal Registe
r on December 1, 2004 (69 FR 70015-70050).

FMHA represents all segments of the manufactured housing industry, including hom

e manufacturers, retailers, community operators and developers, service and supp.
lier firms, and those providing financing and insurance. Through November of 200
4, Florida was taking delivery of 8.5% of the homes produced in the U.S. (14,113

out of 121,351 Source: National Conference of States on Building Codes and Stan

dards). As such a major consumer of these homes, Florida is heavily impacted by
the outdated, 20-year-old formaldehyde health notice requirement that is address
ed in this rulemaking.™

General Comments

The FMHA subscribes completely to the comments being filed by the Manufactured H
ousing Institute (MHI) in responsé to this Notice of Proposed Rulemaking. FMHA i



s an active member of MHI, and very strongly supported creation of the Manufactu
red Housing Consensus Committee (MHCC)} which has included removal of the formald
ehyde notice among its 20 recent recommendations for updating the Manufactured H
ousing Construction and Safety Standards (HUD Code}). FMHA is confident that when
" the Department is provided with the data and studies used by the MHCC as the ba
sis for its recommendation, the Department will agree that posting of the formal
dehyde Health notice should no longer be reguired, and the best interests of the
public would be served by continuing to include the contents of the notice in t¢
he consumer manual as regquired by 3280.3095 (d4d).

Page Two - '

Specifically, FMHA urges the Department to carefully consider the following fact
ors (which are expanded upon in the comments submitted by MHI):

, The HUD Code is the only model building‘code in the countxy that regulates forma

idehyde emissions in building materials.
Changes over the past 20 years of the materials used in manufactured homes, very
little urea formaldehyde bonded plywood of the kind being extensively used in 1-

985 is still being used.
, Increase in home ventilation rates pursuant to the HUD Code revisions of 1994, w

hich effectively dilute any indoor pollutants. )
, Home size, which has increased since 1985, when HUD Code homes were small in com

parison to site-built dwellings. The larger the living space, the more any possi

ble pollutants are diluted.
In cases where they are still used, urea formaldehyde bonded wood-based products

have had their emission rates dramatically reduced through HUD s own emission lim
itations.

T

’

FMHA suggests that close attention be paid to the most recent study done on form
aldehyde levels in our industry s current homes, done by the Manufactured Housing
Research Alliance, and entitled Formaldehyde Concentratlons in Manufactured Homes

The Current Situation.

The FMHA stands ready to assist the Department, in any feasible way to justify w
ithdrawal of a requirement that has outlived its usefulness over the past two de

cades.

Respectfully submitted,

Nelson Steiner, President
Florida Manufactured Housing Association
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Reguiations Division -
Office of General Counse!

Room 10276 o |
Department of Housing and Urban Development 5

451 Seventh Street, SW '
Washington, DC 20410-0500

Re:  Docket No. FR-4886-P-01
~ RIN Number 2502-Al12 , :
Manufactured Home Construction and Safety Standards

Clayton Homes respectfully submits comments in respdnse to the notice of prdposed
rulemaking, as provided in the Federal Register of December 1, 2004, (69 FR 70015 —

70050). '

' Simply stated, Clayton Homes is in full support and agreement with the comments and
-responses made by Mr. Mark Nunn, Vice President of Technical Activities for MHL, in his
letter to the Regulations Division dated 1/24/05.

We wish to elaborate further on three items in particuiar that we feel the most strongly
- about, the first of which, is HUD's proposal to reject the MHCC recommendation to
eliminate the formaldehyde health notice posting in HUD Code homes. By ak
indications, as proven by the study performed by the Manufactured Housing Research
Alliance (MHRA) completed in Jiily 2004, the notice is no longer applicable or relevant to
our product. The combined affect of new materials, increased ventilation rates, larger
homes, improvements to the formaldehyde emissions of plywood and particleboard, and
lower concentration levels of formaldehyde in HUD code homes (as recently tested), all* -
support the MHCC recommendation to remove the requirement for displaying the
formaldehyde health notice posting. '

Secondly, we oppose the proposed roof truss testing procedures on the grounds that
such changes do not increase the vaiue or safety of our homes to thé consumer. We
have no evidence to indicate that increasing safety factors on trusses will provide a
better quality truss. In the rare instance that we experience roof or ceiling problems in
our homes, associated with trusses, the general fabrication quality of the truss is most
often the culprit. However, increasing the safety factor and applying more stringent
testing guidelines to trusses does not ensure better quality of materials or fabrication. .
While the cost of the proposed change is debatable, it is without question a cost that the
consumer will end up paying, without commensurate added value. The process, cost,
and time of re-qualifying literally thousands of truss designs would prove detrimental to
our company, all manufacturers, truss suppliers, and in the end our customers.




Third, the Waiver for Condensation Control (§3280.504éb)(4)) is very much needed in
our industry to allow proper application of vapor retarders on the exterior side of walls in
the Atlantic & Gulf coast “high humidity” regions of the country. However, as written, the
waiver is useless by not excluding back splashes, tub/ shower surrounds, cabinets, and
hardwood paneling from the 5.0 minimurmn perm rating required for interior surfaces when
the waiver is used. There is literally no practical way to build a home in comphance with
the waiver w:thout these necessary exclusions.

Finally, we commend HUD and the MHCC for establishing a much needed consensus

process for proposing changes to the MHCSS, and look forward to future necessary
revisions and-improvements to the standards and regulations. ,

Sincerely,

Mark Ezzo, P.E.
CMH Manufacturing, Inc.
Vice President — Engineering
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Regulations Division

Office of General Counsel, Room 10276
Department of Housing and Urban Development
451 Seventh Strest, SW.

Washington, DC 20410-0500

Submitted Eiectronically

Re: Manufactured Home Construction and Safety Standards; Proposed Rule ~
Federal Register December 1, 2004

Alcan Composites appreciaies the opportunity to respond to the referenced Proposad Rule. Comment is
- focused on Section 3280.504 — Condensation control and installation of vapor retarders,

The proposed rule for 3280.504 has two areas that require revision.
1. The proposed paragraph (4) which allows a vapor retarder to be *. . installed on the exterior side
-~ of the insulation in *humid dlimates” or "fringe climates” . . ", does not resolve the problem of
- Moisture laden air condensating on the exterior side of interior walls.
2. Additionally paragraph (3), which aliows for ventilating walls should be removed for any clirate

Zone.

Area 1. By focusing on a “vapor retarder” the Department has limited the performance measure to
reducing moisture flow to vapor pressure only. Vapor rétarderrperfonnance is measured by permeabifity,
which is the capability of & product or group of products to not allow maisture, in a gaseous state, to pass
through them. Limiting moisture problem resolution to just vapor pressure focuses only on the smaller part
of the moisture movemenit problem in humid areas, Paragraph (4) does not address any effective i )
construction measure to reduce the larger problem of air movernent into the wall cavity. The performance
measure that would impact the reduction of air movement would be the use of a continuous air barrier,

- Homes have been observed inthe gulf coast with Iow'penneable wood sheathings, and they have
experienced moisture problems because the wood sheathing is installed with a required gap to allow for
expansion and contraction: These expansion and contraction seams should be the focus not just vapor
pressure. Existing testing, funded by the Departiment {Minimizing Moisture Problems in Manufactured
Homes Located in Hot, Humid Climates), has shown that there are large swings in pressures in the home
when mechanical equipment is operated. These pressures create air movement that negatively impact

‘the horme and draw moisture-laden air through construction seams. This rmuch larger problem is not dealt

with by paragraph (4).
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Comments - Manufaclured Home Construction and Safety Standards; Proposed Rule — Federal Register
December 1, 2004

Area 2. The use of ventitated walls should be removed for two reasons. First, there is no ventilatior rate
or calculated method shown that pravides a minimum performance to reduce an amount of moisture.
How much flow of air is needed through what size of vert to alleviate moisture build-up in walls? Second,
whole house testing has shown that air movemnent created by negative pressure draws moisture through
construction seams. The creation of even more pathways by ventilating the wall wilf allow even more
moisture to be drawn into the walls. Ventilated wall cavities exacerbate air movernent and create more
moigture problems, .

HUD should not promuigate the changes to 3280.504 until the final testing phase of a HUD program on
moisture migration in gulf coast homes is completed. With the completion of this final phase, questions of
reduced pressure in the home and moisture movernent can be more effective answered. From this data
more meaningful and comprehensive performance measures can be implemented.

Sincerely,

Mike MclGtrick
Preduct Manager
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January 28, 2005
William W. Matchneer Il =
Administrator, Office of Manufactured Housing Programs C;
Department of Housing and Urban Development <
Regulations Division, Office of General Counsel, , ' i
451 Seventh Street, SW.,Room 10276 o
Washington, DC 20410-0500. %
%

~ Dear Administrator Matchneer:

Thank you for giving the Composite Panel Association (CPA) an
opportunity to comment on the proposal to update the Chapter 24 CFR
3280 of the Manufactured Home Construction and Safety Standards,
published in the Federal Register on December 1, 2004, docket number
FR-4886-P-01. The CPA represents 92% of the North American
particleboard, hardboard and medium density fiberboard (MDF)
manufacturing capacity in the United States, Canada and Mexico and is
the sponsor for the ANSI standards that cover each of these products.
The composite panel industry operates over 50 facilities in 22 states.
Composite panel products are extensively used in cabinetry,
countertops, molding, furniture, shelf and stair systems, flooring and
many other applications. :

The CPA supports the efforts by HUD to update the standards references
in 24 CFR 3280 and in particular the particleboard (ANSI A208.1) and
hardboard (ANSI A135.4, ANSI A135.5 and ANSI A135.6) standards.
We have two principal reasons for providing comments: .

1. The Final Rule should contain the most recent update. Two
of the standards referenced in the proposal have recently been
updated: : .

a. Basic Hardboard. ANSI/AHA 134.4-1995 is now ANSI
134.4-2004 (note the AHA reference has been dropped).

b. Prefinished Hardboard Paneling. ANSI/AHA 134.5-1995
is now ANSI 134.5-2004. (note the AHA reference has been
dropped). '

’ HeadOfice U S A CANADA Association des fabricants de panneaux de composites
18822 Premiere Court, Gaithersburg, Maryland USA 20879-1574 1260 Crescent Street, Suite 216, Montreal, Quebec Canada H3G 2A9
{301) 670-0604 Fax (301) 840-1252 (514) 878-2883" Fax {514) 989-9318
www.pbmdf.com



2 The Final Rule should contain a reference for MDF MDF is a
commonly used material for built-in cabinets and moldings in
manufactured homes. Furthermore, MDF is a common core
material used in Hardwood Plywood, ANSI/HPVA HP-1, and
another standard that is referenced in 24 CFR 3280. A reference
to Medium Density Fiberboard (MDF) For Interior Applications,
ANSI A208.2-2002 should be added to §3280.304(b) (1)

Coples of each of these standards are enclosed.

We believe HUDs should take prompt action to update the standards
references in 24 CFR 3280, which date back to the early 1990’s. We
encourage the Department to promptly finalize the revision to the
Manufactured Home Construction and Safety Standards and ask that the
editorial changes noted above be included.

/rector of Environmental Affairs

Enclosure
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Description:
Type: Public Comment
Phase: Proposed Rule
Company/Group/Association Name: Northwest Energy Efficiency Alliance
' Author Date (mm/dd/yyyy): 01-31-2005
Effective Date;

Title

HUD should reconsider its rejection. The removal of
the Health Notice would likely be supported by the
Comment: findings in NIST IAQ manufactured housing research
for HUD's Healthy House program. Did HUD consult
with NIST before rejecting the MHCC proposal? .

Page Count: 0
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Comment submitted by Michael Lubliner, Northwest
Energy Efficiency Alliance

Title:

Description:
Type: Public Comment
Phase: Proposed Rule
Company/Group/Association Name: Northwest Energy Efficiency Alliance
Author Date (mm/dd/yyyy): 01-31-2005
Effective Date: .
The proposed rule to permit window manufacturers the
alternative to use NFRC 100 to rate window energy
performance is a step in the right direction. The rule
should also eliminate reference to AAMA 1500,
Comment: because: 1) The majority of manufacturers have
= moved to NFRC. 2) NFRC supported by USDOE and
EPA Energy Star. 3) HUD is the only federal agency
still relying on AAMA 1500 thermal performance 4)
NFRC-100 labels provide consumers, plant, and IPIA
data on the window, while AAMA does not.
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Agency : HOUSING AND URBAN DEVELOPMENT DEPARTMENT

Title : Manufactured Home Construction and Safety Standards

Subject Category : Manufactured home construction and safety standards: Manufac
turing Housing Consensus Committee recommendations

Docket ID C

CFR Citation : 24 CFR 3280

Published : December 01, 2004

Comments Due : January 31, 2005

Phase : PROPOSED RULES

Your comment has been sent. To verify that this agency has received your comment
. pPlease contact the agency directly. If you wish to retain a copy of your comme
nt, print out a copy of this document for your files.

Please note your REGULATIONS.GOV numbex.
Regulations.gov #: EREG - 7 Submitted Jan 31, 2005

Author : Mr. Harold Woodside )
Organization : R-Anell Housing Group, LLC
Mailing Address : PO Box 428

Denvexr, NC 28037

us :

Attached Files

Comment : Section 3280.709

There is no substantiation that a water heater pan should be reguired in all cas
es. It should be limited only to cases where a water heater is located over a ba
sement or in the rare case where the water heater is located over a conditioned
space of the home. As a general rule, manufacturers are using engineered decking
panels that are manufactured with exterior grade glue. If the rule is adopted i
t should match the model building codes that only require the pan when the water
heater is located over a conditioned space.

Revisions to Standards Incorporated by Reference

AFPA 15387 Manual for Engineered Wood Construction Recommend that this standard is
updated to the latest 2001version. By updating to the latest version, manufactu
rers could better take advantage of utilizing and sharing designs with modular p
ackages. -

AFPA 1993 Design Values for Joists and Rafters Again this reference standard sho
uld be updated to the 2001 version. i

ANSI/TPI 1 1990 This standard has been removed from the list of reference standa
rds. Currently all truss designs utilize this standard. An alternate and current
replacement should be referenced.

1996 NEC This standard should be updated to the latest version of the NEC.
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Regulations Division

Office of General Counsel

Room 10276

Department of Housing and Urban Development
451 Seventh Street, SW

Washington, DC 20410-0500

Re: Docket No. FR-4886-P-01
RIN Number 2502-AI12
Manufactured Home Construction and Safety Standards

Introduction

The Manufactured Housing Institute (MHI) respectfully submits supplemental comments in response to
the notice of proposed rulemaking (NPRM) noticed in the Federal Register of December 1, 2004, (69 FR
70015 - 70050). MHI filed its original docket comments on January 28, 2005. Even though the docket
specified a public comment deadline date of January 31, 2005, MHI believes the department should be
privy to any such information that may provide insight into rendering a decision on the revised roof truss
test protocol proposed to 24 CFR 3280.402. This supplemental information is found at Enclosure L.

General Comments

The Manufactured Housing Consensus Committee (MHCC) was the organization that provided the
department with the list of 20 standards issues found in the December 2004 NPRM. This NPRM is the
first set of MHCC recommended changes put forth through the federal rulemaking process for public
comment. Although MHI, and its MHCC representatives, did not articulate any objections to the revised
roof truss test protocols noticed at pp. 70040 — 70043 during committee deliberations, new information
has come to light for departmental review concerning this issue.

MHI obtained a consultant, RADCO Incorporated, to undertake a study of the performance of post-1994
HUD Code manufactured homes after Hurricane Charley made landfall on the Florida western coast in
August 2004. This report entitled The Performance of Post-1994 HUD Code Manufactured Homes
During Hurricane Charley: A Success Story, dated January 26, 2005, is provided at Enclosure 1. The
attached RADCO report revealed that manufactured homes produced and installed in accordance with the
current Federal Standards successfully withstood the effects of Hurricane Charley. All homes inspected
remained structurally sound, including roof structures, with minor damage to roof shingles and vinyl
siding in some instances. The foundation and anchorage systems performed extremely well and there was
no evidence of movement as homes continued to be adequately anchored and supported.

‘There appears to be no roof truss failures as a result of Hurricane Charley for manufactured housing
designed and constructed to the HUD Code (post-1994) requirements. The homes investigated withstood
the test of hurricane force winds with roof structures composed of assemblies tested to the existing roof
truss certification requirements found in 24 CFR 3280.402. The RADCO report provides ample

SICWarkPublic\HUD-MHCSS- MHPERHUD Stn dsNPRMSupl_03-02-05

2101 Wilson Blvd. Suite 610 Arlingron, VA 22201-3062 Tel: 703.558.0400 Fax: 703 558.0401

htro:/ fwww.manufacturedhousine.ore  e-mail: info@mfrhome.ore



empirical results that the current roof truss test protocols may not need to be revised, and status quo still
provides safe and structurally sound roof truss systems for use in manufactured homes.

Conclusions

Therefore, in additional to comments expressed in our January 28, 2005 letter, and this more recent
empirical evidence at Enclosure I, MHI has come to the conclusion that the recommended revised roof
truss test protocol still warrants further study and evaluation by the MHCC before implementation into
the HUD Code.

HUD should again be applaﬁded for publishing these changes for updating the HUD Code. MHI, and the
industry at large, hopes that this is the first of many continual updates. If there are any questions
concemning the above comments, MHI will be happy to address them with the department staff.

Sincerely,

Vice President — Technical Activities

.cc: Bill Matchneer w/Enclosure
Liz Cocke w/Enclosure
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the anrport andﬂ"tb'- N factory .i'I.idustrial 'Buil_ding a 'qi.;értt_'af _rnflé to the west of the Ventura
Lakes. - ' : ' AR

RADCO also performed -a limited review of homes at thiee other manufactured horhe.
communities in Punta Gorda: Riverside Oaks, which is located across Jones Loop Road

immediately 6 the south'of Vénturs LaKes; Windinill Villa, which is approximately 3.
miles West of Véntia Lakes: and Pélican Pbint, which alsd is approximately 5 milés west
of Ventura Lakes. Hurricane Charley caused major dainage to commercial buildings n "
the immediate vicinity of Windmill' Villa and Pelican Point. - L ES e

9
H o [ .

IV. INSPECTION IN VENTURA LAKES | :
There presently are 253 homes in Ventura Lakes, all of which were built and installed
since July of 1999. Therefore, all of these homes were designed and built according’to
the current Federal Standards. The vast majonty of the homes in Ventura Lakes are
comprised of two factory-prodyiced modules. that are j oined together on site to inake a’
complete home (i.e., f‘ddub_léj wide homes™). There are a few three-moduile h_dmc's (e,
“triple wides™). There are no single module homes (“single wides™) in this commuhity.”

All of the homes have vinyl'siding and composite shingle roof coverings.

The foundation systems for all homes in this community. consist of concrete masonry
piers installed beneath the main rails (I-beamns) of the steel frame (chassis) of each
module of the home. There also are piers installed at key load bearing points along the
fnate lines, where two modules of the home are joined together. The first twenty or so
homes installed in Ventura Likes were anchored using the traditional systen of diagonal
frame ties and ground anchors, combined with the vertical tie downs required by the '
Federal Standards. The rest of the homes are anchored using a proprietary anchoring
system that includes ground anchars, straps and metal braces. All homes include non-
load bearing masonry skirting around the entire perimeter of the home, with ventilation
provided per local code. R L

The majority of the homes have one or more of the followirig sife-built amenities attached”
to the factory built portion of the manufactured home: carport; screened porch; storage
room. Inspection revealed that the overwhelming majority of the wind damage in
Ventura Lakes was inflicted upon these site built amenities. o

The inspection of horhes throughout the entire Ventura Lakes community revealed that
the homes performed very well during Hurricane Charley. There was no major damage’
to the factory built portions of the hoines: All damage observed was repairable, and the
homes were in livablé condition. The minor damage to the factory built portions of the
homes was limited to random and isolated loss of Toof shingles and vinyl siding — which
is typical for all types of housing (including site built housing) under hurricane winds, as
well as under lower tropical storm winds. '



Charley. The bolts that had anchored the lower framing meinbers to the concrete slab
remained imbedded in the concrete.

Many of the homes in Ventura Lakes have had site built storage sheds added to, the .
homes. Several storage sheds ]ost thel.r roofs durmg Humcane Lhar]ey '_!5 e .

Inspectron revealed that" the structural damage to the Site bu1]t arnemnes dunng Humcane
Charley typrcally caused secondary damage to the rooﬁng arid/or’siding of the -
manufactured homes because of the methods used.to attach the arhenities to the factory

~ built portlons of the homes For example when the wind reémoved a carport froma’
home; it often pealed off some of the srdmg, fascia and roofing where the carport had
been attached to the- home In some cases the damage to the main portlon of the home o
appeared to be limited'to the ‘fascia and siding at the top of the wall. In'one extréme case,
the homeowner reported that the loss of the carport also resulted in the loss of the roof .
shingles and the first two rows of roof sheathing along the edge of the roof. In other -
cases, the extent of the damage could not be determined, because the roofs had been
covered with tarps, fo provide temporary weather protection until repairs could be made.

Based upon these observatiofis, it appears that the design of the site built amenities and

- the methods used to anchor these to ground (or supporting concrete slabs or driveways)
and to attach these to the manufactured homes need to be re-evaluated. These site built -
amenities should be free-standing structures, which are not attached to the manufactired
home, un]ess the home manufacturer des1gns for and approves of such attachments

Roof Shingles

As indicated above, miany homes Wthh Tost carports and other attached amenities also _
lost some roof shingles along the edge of the roof, because the. carports pealed away some
of the adjacent fascia and roof coverings as they were being ll—fted off of the homes. ‘The
mSpechon of other portions of the roofs ori these same homes’ and the overall mspectmn
of roof coverings on other homes throughout the community indicated that; in general,
 the shingles remained well intact. There were a few isolated losses of rahdom shingles,
which is common when homes are exposed to high winds. By companson, significant
loss of shingles and tile roof coverings were observed on site built homes located in
subdmsrons approx1mate]y 3 to 4 m]les to the west of Ventura Lakes
Vinyl Siding SR
Many of the homes that lost carports also Tost vmyl srdlng along the upper pOTthI]S of the )
walls, where the carports had been attached to the homes. This apparently was due to the
npple effects of the carports being lifted off of the homes, and then pulling other exterior
coverings along with them. In a few extreme cases; the siding had been removed from
the upper half of the wall, not just along the top one or two laps. Inspection of some of
~ these homes revealed that the staples used to fasten the siding remained well imbedded
into the exterior sheathing and framing members; the siding apparently had torn at the
perforated fastening slots. -



‘and vinyl 51dmg 10 some Instances. The foundation and anchonng systems performed
extremely we]l There was no ev1denee of movement and the homes continued to, be

Vil oz R TR

Crgs DL 2

adequately anchored and supported

The overwhelmmg majorlty of the w1nd damage fo the homes was mﬂlcted upon the site-
built amen1t1es that were attached 1o’ the homes such as carports screened porches and
storage’ rooms: Fhe failurés of these amenities typlcally caused secondary damage to the
roofing and/or siding of the manufactured homes, because of the methods used to attach -
the amenities 10 the faetory bu11t portlons of the homes. The desi gn and installation of
these site-built amenltles should be re—eva]uated These site built amemtles shohld be
free-standing structures, “Which afe riot attached to the manufacturéd home unless the’
home manufacturer des1g,us for and approves of. such attachments
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Comment to Section 3280.306(b) propdsed change — Federal Register dated

December 1, 2004. . 02 ?

Submitted By: -
Richard St.Onge, Manager, Quality Audits & Evaluations, IBTS

Date Submitted:
March 23, 2005

Background : ' _ .
In this proposed section change, it is being proposed that that the manufacturer provides

in addition to its instruction with the each home each column support pier location along
the marniage line of multi-section homes be identified.

There are still many floor system / chassis designs that require that the perimeter of the
floor system be provide with piers to support the home. However, there has not been a
definitive, uniform, and reliable method identified that indicates when this type of floor
- system requires perimeter support piers to be installed to adequately support the home
once the home is in the field. ' '

Recommendation :

Consideration should be give to require a manufacturer to identify all locations under the
home where piers would need to be provided to adequately support the home that is
compatible with the particular floor / chassis system. In particular, when perimeter
support is required along the perimeter of the floor the locations of the supports should be
identified including large openings. The identification of support piers should not be
lirnited to just the marriage line of multi-section homes. The identification of the support
locations should be specific for the worst case roof loading condition that the home has
been constructed to as indicated on the data plate. '




