Appendix B

A Weyerhaeuser

FIRE TECHNOLOGY LABORATORY

P.O. BOX 188 LAB B

LONGVIEW, WA 98632
Rep ort on:

~LCso VALUE OF. A LLAUAN PLYWOOD
USING THE UNIVERSITY OF
PITTSBURGH TOXICITY TEST
~ APPARATUS

. Conducted on:

~ LAUAN PLYWOOD
WITH A/ POLYVINYL CHLORIDE
LAMINATE

Conducted for:

| 'WILLIAM J. GROAH
- . HARDWOOD PLYWOOD
- MANUFACTURERS ASSOCIATION
1825 MICHAEL FARADAY DRIVE
RESTON, VA 22090

‘Completed on:

June 27, 1989



ksumathi
Text Box
Appendix B


Hardwood Plywood Manufacturers Association
University of Pittsburgh Test Methodology

TABLE OF CONTENTS

................................................................................................
.......................................................................................

..............................................................................................

..................................................................................................
................................................................................

......................................................................

LCso Values and their Confidence Intervals

Summary Table

..............................................................................
.......................................

..........................................

......................................................................................

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY

.........................................................................................

M R

.....................................................................................



Hardwood Plywood Manufacturers Association
University of Pittsburgh Test Methodology

NOTICE

This test method is intended to measure and describe the properties of materials,
products, or assemblies in response to heat and flame under controlled laboratory
conditions and should not be used to describe or appraise the fire hazard or the fire risk of
materials, products, or assemblies under actual fire conditions. However, results of this
test may be used as elements of a fire risk assessment which takes into account all of the
factors which are pertinent to an assessment of the fire hazard of a particular end use.
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INTRODUCTION

For this report, a Lauan plywood with a polyvinyl chloride (PVC) laminate was
received from the Hardwood Plywood Manufacturers Association. Testing of this plywood
was in accordance to the University of Pittsburgh Test Methodology as described in Article
15 Part 1120 of the New York Stare Uniform Fire Prevention and Building Code [1].

This report includes dimensions of the particleboards, test methodology, and the
test results,

METHOD

The protocol used is published under Article 15 of the New York State Uniform
Fire Prevention and Building Code [1]. The LCsg values and their confidence intervals
were calculated by the Weil method [2].

The UPITT apparatus consisted of a Lindberg furnace (Pittsburgh, PA) connected -
to an animal exposure chamber. Within the furnace there was a weight load-cell upon which
the specimen was placed. There was an air flow of eleven (11) liters/minute proceeding
from the furnace toward the animal exposure chamber. That air flow was mixed, cooled
and diluted with nine (9) liters/minuite of cold air (~15°C) before being presented to tle
animals. The furnace temperature was ramped 20° C/minute. The furnace, however, was
not connected to the animals exposure chamber until the specimen had loss 1% of its
weight as indicated by the weight load cell. The time at which this occurred was the
beginning of the thirty (30)-minute animal exposure. The animal exposure chamber
simultaneously housed four (4) male Swiss-Webster mice (Simenon Laboratories, Inc.;
- Gilroy, CA) in a head-only exposure mode.. The decomposition products passed to gas

analyzers (carbon monoxide, carbon dioxide and oxygen) after being presented to the - -

animals. The apparatus and protocol were according to the methodology of New York State
Protocol [1].

Procedurally, a ten (10)-gram quantity of the material was placed.in the furnace
after which the ramping of the furnace started. At:the 1%.weight loss, the. animal exposure
chamber was connected to the furnace. After the- thirty . (30)-minute - exposure was
completed, the animals were observed for an additional ten (10):minutes. Any deaths
occurring during these forty (40) minutes were used in the determination of the LCsq value.
If all the animals died with the ten (10) grams, the next experiment would be with a lower
weight. If no animals died, then a higher weight would be used in the next experiment.

That next weight would be determined by a geometric factor, The geometric factor
was necessary because of the statistical procedure [2] used for determining the LCsg
values. This factor (for example, 1.1) would be multiplied by the weight to determine the
next higher weight, or the weight would be divided by the factor to determine the next
lower weight. Using this statistical procedure, four consequent weights (spaced by the
geometric factor along with the corresponding deaths as required by the tables supplied in
the reference) were needed to determine an LCs; value. '

A program was written for a Macintosh® Plus Computer in conjunction with a
Fluke 2400A (A/D and D/A measurement and control link) to specifically operate this
apparatus. Ramping of the furnace was accomplished by the Macintosh® monitoring the
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furnace temperature and varying the power supply to the furnace. The specimen weight,
the percent of weight loss, concentrations of carbon monoxide (CO), carbon dioxide (CO;)
and oxygen (O,), time (from the initiation of ramping and from the 1% weight loss),
temperatures of the furnace and chamber, and the difference between the actual and
theoretical furnace temperatures were displayed on the computer monitor during the
experiment as well as recorded on a diskette. The O, gas analyzer was a Servomex O,
Analyzer OA 580 (Sybron/Taylor), and the CO/CO; analyzer was a Dual Gas Analyzer
(Infrared Industries, Inc.)

In order to confirm that there were no leaks in the system and that the pump, air
flow and flowmeters were operating properly, the flow rates of nine (9) and twenty (20)
liters/minutes were tested prior to each test with a Mini-Buck Calibrator (A.P. Buck, Inc.,
Orlando, FL). This flowmeter is traceable to the National Institute of Standards and
Technology (formerly National Bureau of Standards). Calibration of the CO and CO,
analyzers was performed with calibration gases {CO - 0.9% and CO; - 5%) certified by
Alphagaz Division (Tacoma, WA). The O, analyzer was calibrated with room air.

TEST RESULTS

The LCsg values and their confidence intervals are presented. A number -of.
parameters are reported in a summary table, such as the minimum oxygen concentration,:..
.the maximum carbon monoxide and carbon dioxide concentrations, the maximum arimal’
exposure chamber temperature, the maximum furnace temperature, and the percentage of
“the specimen weight. Tabulation of the data required by New York State is included. These
data are from a specimen weight close to the LCsq value. The concentration-time (Ct)
products for carbon monoxide and carbon dioxide plotted with the specimen weight are
presented. [This Ct product is a value calculated by multiplying the gas concentration, such
as carbon monoxide, with the time of animal exposure to the gas concentration. In other
words, it is the area under the curve of the gas concentrations vs time.]

REFERENCES

1. Article 15, Part 1120 -- New York State Fire Prevention and Building Code. New
York Standards & Fire Information Network, Office of Fire Prevention and Control.
Albany, NY.

2. Weil, C.S., Tables For Convenient Calculation Of Median-Effective Dose (L.Cs or
EDs0) And Instructions In Their Use. Biomerrics 8:249-263, 1952.
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SAMPLE PREPARATION

This plywood was stored in a conditioning room (23.8 £ 2.8° C and 50 + 10%
Relative Humidity) for at least 48 hours prior to testing. Each specimen placed in the
-furnace was a piece of a wood product cut to a specific weight.

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY



Hardwood Plywood Manufacturers Association
University of Pittsburgh Test Methodology

WOOD PRODUCT DIMENSIONS

Wood Product Length Widin Thickness
(inch) (inch) (inch)
Lauan Plywood- 48 12 0.23
PVC Laminate : ,

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY
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LCsy Value and its Confidence Interval

Wood Product

LC50 Value
(grams)

95% Confidence Interval

Low Value

High Value

{Lauan Plywoed-
PVC Laminate

9.5

8.7

10.5

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY
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New York State Data

Lavan Plywood - PVC Laminate

Number of Samples Tested

5
Furnace Temperuture at 1% Sample Mass Loss (°C) : 230
Maximal Concentration of. Carbon_Monoxide in the Exposure Chamber (ppm) 6118
Furnace Temperature at the Polnt of Muaximal Carbon Monoxide (°C) 483
Maximal Concentration of Carbon Dioxide In the Exposure Chamber (%) 0.61
Furnace Teinperature at the Polnt of Maxhnal Carbon Dioxide (°C) 676
Minimal Concentration of Oxypen in the Exposuvre Chamber (%) 19.8
Furnace Temperature at the Point of Minimal Oxygen (°C) 484
(Number of Thnes the Exposure Chamber Temperuture Bxceeded 45°C 0
Average Duratlon of Exposure Chamber Temperature In Excess of 45°C (sec) 0
Eye Conditlun - of Test Animals: (1) All appareatty normal, - 2

(2) Some appparent damage, (3) Some severe damage
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SIGNATURE_PAGE

Prepared by,

ames C. Norris, Ph.D.
Toxicologist

THE WEYERHAEUSER FIRE TECHNOLOGY LABORATORY
"AUTHORIZES THE CLIENT NAMED HEREIN TO REPRODUCE THIS
REPORT ONLY IF REPRODUCED IN ITS ENTIRETY. '
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NOTICE

This test method is intended to measure and describe the properties of materials,
products, or assemblies in response to heat and flame under controlled laboratory
conditions and should not be used to describe or appraise the fire hazard or the fire risk of
materials, products, or assemblies under actual fire conditions. However, results of this
test may be used as elements of a fire risk assessment which takes into account all of the
factors which are pertinent to an assessment of the fire hazard of a particular end use.
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INTRODUCTION

Five particleboards were received from various members of National Particleboard
Association for testing. The toxic potency values or LCsg values for these wood products
were determined using the University of Pittsburgh (UPITT) test procedure as described in
Article 15 Part of the New York State Uniform Fire Prevention and Building Code [1].

‘This report includes dimensions of the particleboards, test methodology, and the
test results,

METHOD

The protocol used is published under Article 15 of the New York State Uniform
Fire Prevention and Building Code [1]. The LCsq values and their confidence intervals
were calculated by the Weil method [2].

The UPITT apparatus consisted of a Lindberg furnace (Pittsburgh, PA) connected
to an animal exposure chamber. Within the furnace there was a weight load cell upon which
the specimen was placed. There was an air flow of eleven (11) liters/minute proceeding:
from the furnace toward the animal exposure chamber. That air flow was mixed, cooled -
and diluted with nine (9) liters/minute of cold air (~15°C) before being presented to the
animals. The furnace temperature was ramped 20° C/minute. The furnace, however, was
not connected to the animals exposure chamber until the specimen had loss 1% of its
weight as indicated by the weight load cell. The time at which this occurred was the
beginning of the thirty (30)-minute animal exposure. The animal exposure chamber
simultaneously housed four (4) male Swiss-Webster mice (Simenon Laboratories, Inc.;
Gilroy, CA) in a head-only exposure mode. The decomposition products passed to gas
analyzers (carbon monoxide, carbon dioxide and oxygen) after being presented to the
. animals. The apparatus and protocol were according to the methodology of New York State
Protocol [1].

Procedurally, a ten (10)-gram quantity of the material was placed in the furnace -
after which the ramping of the furnace started. At the 1% weight loss, the animal exposure
chamber was connected to the furnace. After the thirty (30)-minute exposure was
completed, the animals were observed for an additional ten (10) minutes. Any deaths
occurring during these forty (40) minutes were used in the determination of the LCsq value.
If all the animals died with the ten (10) grams, the next experiment would be with a lower
weight. If no animals died, then a higher weight would be used in the next experiment,

: That next weight would be determined by a geometric factor. The geometric factor
was necessary because of the statistical procedure [2] used for determining the LCsg
values. This factor (for example, 1.1) would be multiplied by the weight to determine the

- next higher weight, or the weight would be divided by the factor to determine the next

lower weight. Using this statistical procedure, four consequent weights (spaced by the

geometric factor along with the corresponding deaths as required by the tables supplied in
the reference) were needed to determine an LCsg value,

A program was written for a Macintosh® Plus Computer in conjunction with a
Fluke 2400A (A/D and D/A measurement and control link) to specifically operate this
apparatus. Ramping of the furnace was accomplished by the Macintosh® monitoring the
furnace temperature and varying the power supply to the furnace. The specimen weight,
. the percent of weight loss, concentrations of carbon monoxide (CO), carbon dioxide (CO,)

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY | 4
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and oxygen (Op), time (from the initiation of ramping and from the 1% weight loss),
temperatures of the furnace and chamber, and the difference between the actual and
theoretical furnace temperatures were displayed on the computer monitor during the
experiment as well as recorded on a diskette, The O, gas analyzer was a Servomex 0O,
Analyzer OA 580 (Sybron/Taylor), and the CO/CO, analyzer was a Dual Gas Analyzer
~ (Infrared Industries, Inc.)

In order to confirm that there were no leaks in the system and that the pump, air
flow and flowmeters were operating properly, the flow rates of nine (9) and twenty (20)
liters/minutes were tested prior to each test with a Mini-Buck Calibrator (A.P. Buck, Inc.,
Orlando, FL). This flowmeter is traceable to the National Institute of Standards and
Technology (formerly National Bureau of Standards). Calibration of the CO and CO,
analyzers was performed with calibration gases (CO - 0.9% and CO, - 5%) certified by
Alphagaz Division (Tacoma, WA). The O, analyzer was calibrated with room air.

TEST RESULTS

The LCsg values and their confidence intervals are presented in Table 1. A number
of parameters are reported in summary tables (Table 2-6), such as the minimum oxygen
. concentration, the maximum carbon monoxide and carbon dioxide concentrations, the
maximum animal exposure chamber temperature, the maximum furnace temperature, and
the percentage of the specimen weight. Tabulation of the data required by New York State
is included (Table 7). These data are from a specimen weight close to the L.Csq value. The
concentration-time (Ct) products for carbon monoxide (Figures 1-5) and carbon dioxide:
(Figures 6-10) plotted vs the specimen weight are presented for each of the five products: .
[This Ct product is a value calculated by multiplying the gas concentration, such as carbon
monoxide, with the time of animal exposure to the gas concentration. In other words, it is
the area under the curve of the gas concentrations vs time.]

REFERENCES

1. Article 15, Part 1120 -- New York State Fire Prevention and Building Code. New
York Standards & Fire Information Network, Office of Fire Prevention and Control.
Albany, NY.

2. Weil, C.S., Tables For Convenient Calculation Of Median-Effective Dose (LCsg or
EDsp) And Instructions In Their Use. Biometrics 8: 249-263,1952.
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SAMPLE PREPARATION

These wood products were stored in a conditioning room (23.8 £2.8° C and 50
10% Relative Humidity) for at least 48 hours prior to testing. Each specimen placed in the
furnace was a piece of a wood product cut to a specific weight.

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY 6
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WOOD PRODUCT DIMENSIONS

Wood Product Length Width Thickness
, (inch) (inch) (inch)
AT Particleboard 24 24 0.75
"B" Particleboard 24 24 -1.50
"C" Parficleboard 24 24 0.75
"D™ Particleboard 24 1 24 0.63
"E" Medium Density Fiberboard 24 24 0.75

- WEYERHAEUSER FIRE TECHNOLOGY LABORATORY
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Table 1: LCs Values and their Confidence Intervals

Wood Product LC50 Value] 95% Confidence Interval

_ (grams) Low Value High Value
AT Particleboard 9.79 7.93 12.09
"B" Particleboard - 15.00° 13.11 17.17
"C" Parficleboard 12740 8.47 18.16
"D" Particleboard - 11.07 9.73 12.59
"E" Medium Density Fiberboard 1321 11.96 14.59
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SUMMARY TABLES
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GRAPHS

CARBON MONOXIDE CT PRODUCT
VS
THE SPECIMEN WEIGHT
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Figure 1: " A" Particleboard
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Figure 2: "B" Particleboard
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Figure 3: "C" Particleboard

T

{ ¥ | v [ ’ | S | v 1 v 1
4 6 8 10 12 14 16 18
Specimen Weight (grams)

Figure 4: "D" Particleboard
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Figure 5: "E" Medium Density Fiberboard
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GRAPHS

CARBON DIOXIDE CT PRODUCT
VS
THE SPECIMEN WEIGHT
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Figure 6: "A" Particleboard
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Figure 7: "B" Particleboard
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Figure 8: "C" Particleboard
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Figure 9: "D" Particleboard
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Figure 10: "E" Medium Density Fiberboard
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Prepared by,

gﬂw C s

es C. Norris, Ph.D.
Toxicologist

THE WEYERHAEUSER FIRE TECHNOLOGY LABORATORY

AUTHORIZES THE CLIENT NAMED HEREIN TO REPRODUCE THIS
- REPORT ONLY IF REPRODUCED IN ITS ENTIRETY.
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NOTICE

This test method is intended to measure and describe the properties of materials,
products, or assemblies in response to heat and flame under controlled laboratory
conditions and should not be used to describe or appraise the fire hazard or the fire risk of
materials, products, or assemblies under actual fire conditions. However, results of this
test may be used as elements of a fire risk assessment which takes into account all of the
factors which are pertinent to an assessment of the fire hazard of a particular end use.
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INTRODUCTION

Wood products were received from members of National Forest Products
Association for testing. These wood products do not necessarily represent any one product,
but were made for a generic classification scheme for presentation to the state of New
York. (The abbreviations, CCA, PVC and UF representing chromium/copper/arsenic,
polyvinyl chloride, and urea formaldehyde, respectively, are used in conjunction with the

- wood products.) The toxic potency values or LCsq values for these wood products were

determined using the University of Pittsburgh (UPITT) test procedure as described in
Article 15 Part of the New York State Uniform Fire Prevention and Building Code [1].

This report includes dimensions of the wood products, test methodology, and the
test results.

METHOD

The protocol used is published under Article 15 of the New York State Uniform
Fire Prevention and Building Code [1]. The LCsg values and their confidence intervals:.
were calculated by the Weil method [2]. _ '

The UPITT apparatus consisted of a Lindberg furnace (Pittsburgh, PA) connected
to an animal exposure chamber. Within the furnace there was a weight load cell upon which
the specimen was placed. There was an air flow of eleven (11) liters/minute proceeding
from the furnace toward the animal exposure chamber. That air flow was mixed, cooled
and diluted with nine (9) liters/minute of cold air (~15°C) before being presented to the
animals. The furnace temperature was ramped 20° C/minute. The furnace, however, was
not connected to the animals exposure chamber until the specimen had loss 1% of its
weight as indicated by the weight load cell. The time at which this occurred was the

- beginning of the thirty (30)-minute animal exposure. The animal exposure chamber
simultaneously housed four (4) male Swiss-Webster mice (Simenon Laboratories, Inc.;

Gilroy, CA) in a head-only exposure mode. The decomposition products passed to gas
analyzers (carbon monoxide, carbon dioxide and oxygen) after being presented to the
animals. The apparatus and protocol were according to the methodology.of New York State
Protocol {1]. :
Procedurally, a ten (10)-gram quantity of the material was.placed in the furnace
after which the ramping of the furnace started. At the 1% weight loss; the animal exposure
chamber was connected to the furnace. After the thirty (30)-minute exposure was
completed, the animals were observed for an additional ten (10) minutes. Any deaths

~occurring during these forty (40) minutes were used in the determination of the LCsq value.

If all the animals died with the ten (10) grams, the next experiment would be with a lower
weight. If no animals died, then a higher weight would be used in the next experiment.

That next weight would be determined by a geometric factor. The geometric factor
was necessary because of the statistical procedure [2] used for determining the LCsq
values. This factor (for example, 1.1) would be multiplied by the weight to determine the
next higher weight, or the weight would be divided by the factor to determine the next
lower weight. Using this statistical procedure, four consequent weights (spaced by the
geometric factor along with the corresponding deaths as required by the tables supplied in
the reference) were needed to determine an LCsq value.

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY 4
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A program was written for a Macintosh® Plus Computer in conjunction with a
Fluke 2400A (A/D and D/A measurement and control link) to specifically operate this
apparatus. Ramping of the furnace was accomplished by the Macintosh® monitoring the
furnace temperature and varying the power supply to the furnace. The specimen weight,
the percent of weight loss, concentrations of carbon monoxide (CO), carbon dioxide (CO,)
and oxygen (0Oy), time (from the initiation of ramping and from the 1% weight loss),
temperatures of the furnace and chamber, and the difference between the actual and
theoretical furnace temperatures were displayed on the computer monitor during the
experiment as well.as recorded on a diskette. The O, gas analyzer was a Servomex O,
Analyzer OA 580 (Sybron/Taylor), and the CO/CO, analyzer was a Dual Gas Analyzer
(Infrared Industries, Inc.)

In order to confirm that there were no leaks in the system and that the pump, air
flow and flowmeters were operating properly, the flow rates of-nine (9).and twenty (20)
liters/minutes were tested prior to each test with.a‘Mini-Buck Calibrator (A.P. Buck, Inc.,
Orlando, FL). This flowmeter is traceable to-the National Institute of Standards and
Technology (formerly National Bureau of Standards). Calibration of:the CO and CO,
analyzers was performed with calibration gases (CO - 0.9% and CO; - 5%) certified by
Alphagaz Division (Tacoma, WA). The O, analyzer was calibrated with room air.

TEST RESULTS

The LCsp values and their confidence intervals are presented in Table 1. A number
of parameters are reported in summary tables (Table 2-5), such as the minimum oxygen
concentration, the maximum carbon monoxide and carbon dioxide concentrations, the
maximum animal exposure chamber temperature, the miaximum furnace temperature, and
the percentage of the specimen weight. Tabulation of the data required by New York State
is included (Table 6). These data are from a specimen weight close to the LCsq value. The
concentration-time (Ct) products for carbon monoxide (Figures 1-4) and carbon dioxide
(Figures 5-8) plotted vs the specimen weight are presented for each of the four products.
'[This Ct product is a value calculated by multiplying the gas concentration, such as carbon
monoxide, with the time of animal exposure to.the gas concentration. In-other words, it is
the area under the curve of the gas concentrations vs time.] :

REFERENCES

1. Article 15, Part 1120 -- New York State Fire Prevention and Building Code. New
York Standards & Fire Information Network, Office of Fire Prevention and Control.
Albany, NY.

2. Weil, C.S., Tables For Convenient Calculation Of Median-Effective Dose (L.Csq or
EDsg) And Instructions In Their Use. Biometrics 8:249-263, 1952. ' '
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SAMPLE PREPARATION

These wood products were stored in a conditioning. room (23.8 £2.8° C and 50 +
10% Relative Humidity) for at least 48 hours prior to testing. Each specimen placed in the
furnace was a piece of a wood product cut to a specific weight.

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY 6
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WOOD PRODUCT DIMENSIONS

Wood Product Length Width Thickness
(inch) (inch) (inch)
Southern Pine Lumber- 12 5.5 1.5
20% Fire Retardant
|Southern Pine Lumber- 48 d7 24 1.53
2.7% CCA _
Southern Pine Particleboard- 20.5 12.5 0.21
10% PVC ’
Southern Pine Particleboard- 21 1 13 0.51
15% UF

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY
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Table 1: LCsy Values and their Confidence Intervals

Wood Product LC50 Value 95% Confidence Inferval
(grams) Low Value High Value
Southern Pine Lumber- 71.7 57.3 89.7
20% Fire Retardant
Southern Pine Lumber- 45.9 - 40,2 52.6
2.7% CCA
Southern Pine Parficleboard- 12.1 9.6 15.3
10% PVC L
Southern Pine Particleboard- 15.0 13.7 16.4
15% UF : S,

WEYERHAEUSER FIRE TECHNOLOGY LABORATORY 8
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SUMMARY TABLES
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Carbon Monoxide Ct Product
Vs

Specimen Weight
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Figure 1: Southern Pine Lumber - 20% Fire Retardant
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Figure 2: Southern Pine Lumber - 2.7% CCA
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Figure 3: Southern Pine Particleboard - 10% PVC
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Figure 4: Southern Pine Particleboard - 15% UF
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Carbon Dioxide Ct Product
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Figure 5: Southern Pine Lumber - 20% Fire Retardant
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Figure 6: Southern Pine Lumber - 2.7% CCA
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Figure 7: Southern Pine Particleboard - 10% PVC
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Figure 8: Southern Pine Particleboard - 15% UF
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