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TRADE BULLETIN

November 3, 2000
To: Johns Manville Customers and Other Interested Parties

Subject: Answering Distorted Claims About Cellulose Insulation

Who can you trust for accurate information?

Not everyone can be a building insulation expert and keep up with all the ongoing research in the construction
industry. Applegate Insulation has been attempting to take advantage of builders and others by publishing
misleading and incompl ete accounts of industry testing, in an attempt to promote its cellulose product. The
latest exampleis“The Cellulose Insulation Journal” issued by Applegate Insulation in July 2000. Simply put,
thisis not a credible source of information, and there is adanger that many readers may be left with false
impressions about insulation products.

Following are corrections to some of the erroneous statementsin “ The Cellulose Insulation Journal.” If you
want more information about any of these topics, please contact Johns Manville or find another credible source
of accurate information about insulation products.

Applegate: “R-19 Batts actually deliver R-11. New research from Oak Ridge
National Laboratory (ORNL) confirms that fiberglass batts in 2”x 6” (and 2”x 4)
walls provide much less than their labeled R-value.”

Fact: ORNL hasnot said that thereisany inaccuracy in the labeling of fiber glass batt insulation, which
isonly one element in wall assemblies.

ThisORNL research program isinvestigating how non-insulation elementslikewall framing, corners,
window headers, and utilities should be considered in accurately rating the performance of the entire
wall. M ost energy codes and building computer models alr eady take framing factor sinto account, but
ORNL researcherswant to refine those calculations.

Part of the ORNL program involved thermal testing of 2" x 6” framed wallswith drywall, sheathing, and
R-19 fiber glassbatts.' Thetest wallsdid not include siding or air films, which add to areal wall’s
thermal performance. Of course, because thewood framing every 24" has alower R-value than the
insulation, the total wall system performance, on average, islessthan the R-value of the cavity insulation
alone. Thetotal R-value of ORNL 'sbasic test wall was R-16.5. ORNL then used computer modeling to
adjust thewall’s predicted thermal performance 17% for a*“whole-wall R-value’ of R-13.6, to account
for corners, headers, window framing, and other non-insulation heat pathsfound in an example 1540 sq.
ft. ranch style house. Theframing effect and the 17% adjustment for heat paths created by other
structural elements appliesto wallswith any cavity insulation, including cellulose.




Further testing investigated the presence of eectrical fixtures, wires, and intentionally poor batt
installation around the electrical components aswell asother major voids and compressed areas along the
edges of all theinsulation. Thiswall measured R-13.2, for a whole-wall R-value of R-11 after the 17%
adjustment for non-insulation heat paths. Comparing thetotalsfor well-insulated and poorly insulated
walls showsthe importance of proper installation, but thereal issue being raised by ORNL isawhole-
wall design issue. Applegate’' s statement that R-19 battsdeliver R-11 totally misrepresentsthe ORNL
resear ch.

Fact: Celuloseinsulation deliversno higher R-valuein awall than standard fiber glassinsulation.

Johns Manville conducted awall assembly test program in 1988 and the resultswere widely
disseminated®. A 2"x 4” wall with drywall, sheathing, electrical wires, and plumbing pipeswas tested
with various cavity insulation types. With R-13 fiber glass battsinstalled correctly, thistotal wall
measured R-11.4 and R-11.5. With intentional flaws created in theinsulation, thewall performance
dropped dightly to R-10.8. Then the wall wastested with some other insulation materialsfor comparison.
With blown fiber glassloose-fill (bonded product) it measured R-11.5, and with wet-sprayed cellulose
(after waiting for more than a month for it to dry out) it measured R-11.0.

Applegate: “..1979 when Johns-Manville conducted tests of batt insulated
walls.Wall assemblies built to simulate real-world construction and installation
revealed that R-19 batts in 27’x6” walls lost from 24% to 49% of their R-value.”

Fact: JohnsManville conducted a study of wall and ceiling thermal performancefor the U.S.
Department of the Navy in 1977 through 1979. One series of testslooked at the effect of intentional gaps
in wall insulation, wherethe most extreme case had 15% of the R-19 insulation left out of a2”x 6" wall
assembly.® A 15% gap isequivalent to 1 out of 7 wall cavities|eft completely empty, hardly arealistic
situation. That wall measured R-10.3, a 38% reduction from the completely insulated wall at R-16.5.
Once again, that measurement included the whole wall assembly wher e considerable heat flowed through
thewood framing in addition to the intentional gap areas. The R-19fiber glassinsulation worked very
well whereit was present, otherwise the aver age wall assembly R-value would have been even lower.

Applegate: “Fire testing shows cellulose helps make homes safer. New tests add
to the growing evidence that cellulose insulation increases the fire resistance of
building assemblies. Omega Point Laboratories conducted full-scale tests on
several types of wall assemblies, with the cellulose insulated wall sections
proving to be up to 77% more fire resistant than uninsulated sections.”

Fact: The Omega Point testing isinteresting but it shouldn’t be used to obscure the very serious concerns
about cellulose insulation effects on home safety.

Thetested assemblieswereinterior 2" x 4” wallswith Type-X gypsum board on both sides.* Wallswith
no insulation withstood fire exposur e for 53 minutes or more, while cellulose insulated walls lasted 76
minutesor more. Theresultsconfirmed that gypsum board alone providesrelatively good fire
protection, and in fact, burn-through of interior gypsum board wallsisnot a primary fire safety concern
in homes. Of far greater concern issmoldering celluloseinsulation in attics and the possible deterioration
of fireretardant treatments over time.”

Applegate: “.the cellulose insulation performed so well that members of the
International Code Council have agreed to make an exception to their design
requirements for one-hour rated walls — often called “common walls” or “party
walls”. For cellulose insulated one-hour walls, steel electrical boxes on
opposite sides of the wall can be installed in the same stud cavity as long as
cellulose insulation separates them! (The cellulose between the boxes must be at
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least as thick as the depth of the wall cavity.) For fiberglass insulated one-
hour walls, the new code forbids installing steel electrical boxes on opposite
sides of the wall within the same stud cavity.”

Fact: The code doesnot “forbid” anything, it liststhe approved practices. No unique exception is made
for electrical boxeswith celluloseinsulation.

The new International Residential Code (IRC) 2000, section R321.3.2.1 reads: “Outlet boxes on opposite
sides of the wall shall be separated asfollows. 1.1. By a horizontal distance of not lessthan 24 inches, or
1.2. By a horizontal distance of not lessthan the depth of thewall cavity when thewall cavity isfilled with
cellulose loose-fill or mineral fiber insulation...”® Section 1.2 isnot completely clear because mineral
fiber isoften defined as either rock wool or fiber glass, leaving the code section open to inter pretation.
However, standard practiceisto position outlet boxesin alter nate framing cavities, so the situation
covered in section 1.2 israrely encountered.

There are other more common situations covered elsewherein the IRC code wherefiber glass, a non-
combustible material, is specifically acknowledged for fire safety applications. For instance, Section
R602.8.1. on fireblocking reads: “Batts or blankets of mineral or glassfiber or other approved non-rigid
materials shall be allowed asfireblocking in walls constructed using parallel rows of studsor staggered
studs.”

Applegate: “In a separate battery of tests, the National Fire Laboratory of the
National Research Council of Canada..conducted fire resistance tests on wood and
steel framed walls..The results were impressive: the cellulose insulation
consistently and significantly increased the fire resistance of the walls — by up
to 71%! 1t seemed that no matter how the walls were built, cellulose helped make
them safer.”

Fact: NRC reported arange of results, depending on the configuration of gypsum board, framing, and
insulation.” In several of thewall assemblies, cellulose insulation increased the fire endurance slightly,
but not always. Theunbalanced 5/8" Type X gypsum board wall insulated with cellulose performed 17%
wor se than the wall with no insulation.

Applegate: “Like the tobacco industry, the Ffiberglass manufacturers have denied
the dangers of their products for decades.” “Fortunately, insulation contractors
don”t have to worry about the risks of fiberglass because there is an alternative:
natural cellulose insulation.”

Fact: Nearly sixty yearsworth of scientific research indicatesthat fiber glassis safe.®

In fact, moreisknown about the safety of fiber glassthan virtually any other construction material, due
primarily to resear ch programs supported by the fiber glassindustry. Aspart of amajor partnership
program with industry, OSHA has recently expressed its support for the prudent exposure limitsfor
building insulation installersthat manufactur ers have recommended — and followed - for years.

Initial concerns ar ose over some of the findings from early animal tests wher e massive doses of fibers
wereinjected into laboratory animals bypassing natural defense mechanisms. 1n subsequent studies of
worker populations, laboratory animal inhalation testing, and research into the solubility of glassfibers,
those questions about fiber glass effects have been answered and the products proven safe.

Similar health questions have been raised by scientists and worker s about blown-in cellulose insulation,
but the response of cellulose insulation manufactur ers has been to steadfastly ignoreit, or in some cases,
to both increase their criticism of the fiber glassindustry and their use of scaretactics about fiber glass
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products. Installersshould instead be more concer ned about the unknown effects of exposureto a
material whose manufacturers consistently refuseto test for possible hazards.

A product’sraw materials sour ce and its hazar ds ar etwo distinct attributes. Calling their product
“natural” does not excuse the cellulose insulation industry from their responsibility to determine the
safety of their productsand to develop safework practices. Celluloseinsulation consists of chopped,
bleached, and processed fiber s plus adhesives and inksfrom printing, and 20% artificially added fire-
retardant chemicalswith known health hazards of their own. Applegate mideadsthe marketplace both
by referring to cellulose insulation asa“ natural” product and in inferring that its product has no
hazards.

Applegate: “It is a little known fact that even properly installed loose-blown
fiberglass attic insulation can lose up to 50% of its R-value under certain
conditions.”

Fact: Testing by Oak Ridge National Laboratory (ORNL)® and individual manufacturers has defined
the performance of fiber glassattic insulation at a full range of temperatures. ORNL confirmed that at
moderately cold temper atures, the R-value of fibrousinsulation actually increases. At extreme

temper atures below zero (F), the R-value of low-density fiber glass blowing wool products can be
temporarily reduced up to 35-50% dueto the onset of natural air convection. However, to assessthereal-
world impact of attic convection, ORNL then modeled the annual effect in 27 U.S. citiesacross all climate
areas. Inacold climate area like Chicago, additional ener gy costs due to convection wer e projected to be
about $0.003/sqg.ft. at the R-38 level, or $3.00 per year for a 1000 sq.ft. attic. In citieslike Memphis,
Atlanta or any other milder climates, there was no effect whatsoever. Also, it should be noted that fiber
glass batts showed no effects from convection at even the coldest temper atur es tested.

Applegate: “Overblowing results when contractors blow in fiberglass to the depth
listed on the bag label but cover a larger area than prescribed. The fiberglass
is Fluffed with too much air. In these instances, the labeled R-value is not
achieved because too little fiberglass has been installed. Put simply,
overblowing is under-insulating. The customer doesn’t receive the R-value they
paid for.”

Fact: Likeall materialsand productsin a house, insulation requires proper installation for it towork as
it isdesigned. Fiber glass products come with cover age chartsthat spell out exactly how much material is
required toinsulate a given area. Some blowing machines can be adjusted to overblow fiber glassloose-
fill insulation to some extent if theinstaller choosesto disregard the manufacturer’s cover age instructions
and installsthe material to the minimum thicknessonly. Some blowing machinesinstall the required
insulation at the minimum listed thickness while othersrequire dightly morethickness. With alittlecare
by the reputable contractor, who should be held to a workmanship standard by the builder, the correct
attic R-valueisensured. Installersarerequired to leave a signed receipt or attic card confirming that the
right amount of material wasinstalled.

Celluloseinsulation is certainly not the solution, because an unscrupulous or car eless contractor can
misapply it aswell. Becauseregular cellulose loose-fill settles 20% or more after installation, and even
chemically “ stabilized” cellulose settlesto some extent, theinitially installed thickness of insulation may
not be sufficient to provide the correct R-value once settling has occurred. Extrathickness must often be
installed to ensurethe correct long-term R-value.

Applegate: “Studies at universities, national laboratories, private research
facilities, and hundreds of homes and buildings have shown that cellulose is from
20% to 50% more effective than fiberglass.”

Fact: Thereisno body of evidencethat celulose insulation is mor e effective than fiber glassinsulation.

4



The 20% number probably refersto the conclusion of atechnically flawed demonstration at the
University of Colorado School of Architecture and Planning that has been criticized by industry and
independent authoritiesfor comparing two test structureswith different R-values and only partially
finished walls.’® The 50% number probably referstothe ORNL attic tests’, which as discussed above,
have no significance for most climate areas. We have no idea where studies of “ hundreds of homes and
buildings’ supporting cellulose ar e, but we do know of many field and labor atory testswherefiber glass
insulation performed well. Intheright application, either product type can be an effective insulation, but
fiber glassinsulation has a proven track record with repeated performance documentation.

Applegate: “Cellulose contains from 75% to 85% post-consumer recycled newsprint.
Fiberglass products contain from 0 to 35% pre-consumer recycled glass. Cellulose
insulation has a considerable environmental advantage.”

Fact: JohnsManville' sfiber glass product line has been independently certified to contain a minimum of
25% recycled glass, of which at least 18% is post-consumer glass.™

While atypical cellulose product has a higher recycled per centage, when analyzed mor e car efully,
cellulosereally doesn’'t have an environmental advantage. Comparing insulation optionsin atypical
house, celluloseinsulation brings more pounds of non-recycled materialsinto the building dueto its
greater installed weight and 20% chemical loading. Fiber glassisa moreresource-efficient insulation.
Furthermore, cellulose insulation robs newsprint from the recycling stream so that morevirgin timber is
required for paper production. In contrast, most of the material recycled in Johns Manville fiber glassis
3-color mix glass cullet that cannot bereused in bottle production.

Applegate: “Manufacturing fiberglass insulation for a home consumes six times
more energy than manufacturing cellulose insulation to insulate the same home to
the same R-value.”

Fact: The“six-timesmoreenergy” estimate appearsto be way off base.

Valid life-cycle methodology for comparing “ embodied energy” or other environmental impacts of
productsrequiresthe consideration of raw materials. Theembodied energy of celluloseinsulation
includesthe ener gy-intensive paper mills and chemical plants, plusfuel burned in transportation of the
heavy materials. Oncethisisfactored in, the energy comparison between cellulose and fiber glass
changesdramatically. (Remember that with either insulation type, the ener gy saved once the product is
installed in a building quickly outweighsthe ener gy expended in manufacture, for a huge net benefit.)
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