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August 30, 2000

Mr. Robert Stack

Standards Engineer

Canadian Standards Association-International
8501 East Pleasant Valley Road

Cleveland, Ohio 44131

Re: Review of Selected Investigation Reports Involving Gas-Fired Central Furnaces and
Disconnected and Blocked Vents

Dezar Mr. Stack:

At the September 1997 meeting of the ANSI Z21.47 Central Furnace Subcommitiee,
the U.S. Consumer Product Safety Commission (CPSC) staff presented the results of a review
of CPSC In-Depth Investigation (IDI) reports involving carbon monoxide (CO) poisoning
incidents resulting from disconnected vent$ on gas-fired central furnaces. The results of the
incident review supported staff's proposal that the central furnace standard, ANSI Z21.47, be
revised to include performance requirements to protect consumers from the risk of carbon
monoxide exposure if the vent pipe becomes disconnected.

CPSC staff has completed an update of the 1997 review of incident reports. The update
includes 14 additional incidents (not included in the previous review) which resulted in 5
deaths and 21 injuries. The failure scenarios in the reports are often corroborated by
authorities such as a gas utility, fire department, and medical personnel. This lends support to
staff’s position that a disconnected vent pipe poses a risk of CO exposure to consumers that
should be addressed by appropriate performance requirements in the furnace standard. The
enclosed tables (Enclosure 1, Review of Selected Furnace Investigations Involving
Disconnected Vent Pipes (1989-2000)) summarize the results of staff’s review of individual
incidents investigated during the period January 1, 1989 through June 30, 2000,

Staff conducted a similar review of incident reports involving blocked furnace vents.
The purpose of this review was to help staff assess the adequacy of existing requirements
addressing blocked vents in two areas: (1) partial vent blockage: and (2) total vent blockage.
This review identified 38 incidents which resulted in 13 deaths and 25 injuries. One incident
report (IDI #911114CCC2078) indicated that the furnace vent pipe was partially blocked. The
majority of the reports only describe the vent condition as being “blocked” or “plugged,” but
do not indicate the degree of blockage. Staff’s position is that any degree of vent blockage that
allows combustion products into the living space, instead of being vented to the outdoors,
presents a risk of CO exposure to consumers that should be addressed by appropriate
performance requirements in the furnace standard. The enclosed tables (Enclosure 2, Review
of Selected Furnace Investigations Involving Blocked Vent Pipes (1991-2000)) summarize the



M. Robert Stack
Page 2

results of the review of cases investigated during the period January 1, 1991 through June 30,
2000.

Staff is aware of the position of those in the gas furnace industry who state two failures
are necessary before a CO hazard exists. One of those failures causes the furnace to generate
elevated levels of CO. The other failure creates a leakage path for combustion products from
the furnace into the living space. The incidents included in the enclosed reviews provide
information that clearly demonstrates that disconnected, totally blocked, or partially blocked
vent pipes caused the leakage path. The furnace standard includes performance requirements
that limit the concentrations of CO produced in an air free sample of flue gases. While these
requirements might assure that CO emissions from a newly certified furnace do not exceed a
specified concentration, they do not: (1) provide assurance that furnace CO emissions will not
or cannot exceed the standard limits once installed in the field; and (2) provide a means, once
the furnace is in the field, to shut down if CO emissions exceed the standard limits. The CO
emissions requirements currently in the standard, while important, by themselves are not
adequate to protect against many of the failures that occur in the field and that have been
reported in CPSC incidents.

Finally, it should be noted that the IDIs in each review are a subset of a convenience
sample (i.e. not statistically selected) and may not include all such incidents that occur.
Purged copies of the investigation reports are also enclosed for distribution at the September
14, 2000, Central Furnace Subcommittee meeting.

The positions represented herein are those of the CPSC siaff. This information has not
been reviewed by the Commissioners. If you have any questions, please call me at (301) 504-
0508, extension 1295.

Sincerely,

Ronald A. Jordan

Project Manager, Fire/Gas Codes &
Standards :

Directorate for Engineering Sciences

Enclosures



* . ENCLOSURE 1

Page 1of 4 REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES {1989-2000)

Vent Failure Mode/Condition & Resuit

[ tigati ncident CO axposure? CO concantration Numbat of Number of Tolel Nuinber
Case Number Date Vent Failuce Moda/Condition (1Dt page, exhibit, or attach it number) (vesino} {in ppm) Deaths Injuries of Victinm
G006 186CCC2498 050380 drsconnected sibow pips from fumece (p 1. 1) no 1} o ]
S40208CCC 1264 01718/84 Joint on the exhaus! ouliet of a ges fumace biske (p 4) yes (p 1; 4} nr 1 [ 1
9403 10CWESO 1 020854 the flue pipe for the humece seperaled i the sttic (p. 1, 2} yes (p. 1} nk 0 1 ¥
570321CWESD14 10/08/3%6 e -lemp plastic vent became separaed ip. 3, 6) ng 1] ] ']
F70I06HCC7 405 012856 “opent” verd pipe and vents blocked with paper {p. 2, Altch 2, p.2; Aftch 3.p 2} Yas (p. 1,2 Aneh's 14 2 5300, 10(p 2 Aftch 2 p 1 Aftch 3.p 1) 2 1] 2
980106CCC1765 10/0287 disconnected vent to lumace activated CO awm (p. 3} Yos (p 3} 30.40 p 3 1] 0 Q
w801 22HWE 4201 12rmr lecsa vent pipes to famace (p 2 sxhl 7. p 3 exhint B} yas (p 3. exhbl 7) 150, 132,127 60. 44 and lowes (p Jexhbl 7) [} 2 2
980219CCCIENT 010558 verd became disconneated under homae (p. 2 exhit. 1a; exhbl 10, sxhbt 2) Yus (p. 2, exhid's 18 10 2) 180, 160, 157 #30, 118 {exhbt's 1a b 2) 1 1 2
980302HCLCIB60 050887 venls disconnacted i onutiple locations; after roof repars (p 2 Adich. J.p 1) Yes(p 1, Afich 3) i 1 2 k]
580507CWET 147 040658 vent sbow beceme parially deconhected,  3in gep(p 1.0 Yos(p 1. exhbl 1) 5. 22p 1 et 1y 0 5 5
99051 SHEP 3042 0312/%3 "Asconnacted furtace pipe” (p. 3, 5} Yesip. ¥ 5) T6ip X5 0 1 1
9903 13CNES11Y [Flros] sechion of exhaust verl to hanace fel oM {p 2,3 4 Exhid 1 p 2 ExhbDt2 o 1. 4. 5 Ehbt. 3.5 2) Yosip 1.2 3 Exhbt. 1. p2 Exhid 2. p1.23 Exht 3. p D 250, 48 40(p 2.3 Exhbt 2 p1 2 Exhbt 3. p2) ] 4 L]
G101 4HAADD2Z DRA1989 -t plistic vent separatec st jots {p 2; 2 4: Atcn 8, photos #3 & #4) possible; simiar symptoms (p 1.2, 3) 240(p 3 1] [i] a
000207 HAAQIS0 02X04/00 furn s, Vot ¥ ip. 2; Exhit. 3, p &, 15) Yos(p 1. 2:iextnt 1) 450, 340(p 1. 2. exhbt 1 p2Z 4.6 8 10 13} 0 5 5
Totals 5 21 28

n/ir="not reported

{Note 1: Investigations were systematically selacted for review from tha CPSC In-Depth Investigation File based on the foliowing criteria: Narrative fields included keywerds CARB, MONO, VENT, CONNECT,
SEP . FLU ., or PIP. Product Codes included 310, 322, 371, 372, 373, 374, 384, or 389, Date of incident was between 1/1/89 and 6/30/00

Note 2: These investigations are a subset of a convenience sample {i.e. not statistically selected) of gas furnace-related incidents and may not be representative of ail such incidents
that occur. These investigations were chosen to illustrate the hazards associated with disconnected vent pipes and cannot be used to determine the relative frequencies of hazard patterns

Note 3. _:...mm__muco:m..v-omm:ﬂaa here should be considered in addition to those included in the "Review of Selected Furnace Investigations Involving Discennected Vent Pipes (1989-1936)"
submitted to IAS, Septembar 1989.

Source’ U5 Consumer Product Safety Commission / EPHA CPSC In-Depth Investigation File
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Page 2 of 4 REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES (1989-2000)

Description of Vent Fallure Mode/Condition

investigation Location of Vaerified ot Investigated Code for investigating Other potential

Case Number Vant Disconnect by Authoraties? (Yes/No)  Authorities (1, 2, 3, 4, 5,6}  contributing factors

3006 18CCLC2458 ni yes 6(p 2. 4,5 6) venit faluie caused Dy carrosion attributed o impropat/inadequate vent nstaliation

340208CCC1264 nit yes 24P 4 nit

940310CVWES011 N the attic (p 1} yas 25013 il

3703 21CVWESQ14 atajont (p 3, 6) Yes G(p 2345 86 The change in exhaust pressure caused by the discennect allegediy cut furnace off (p. 3)

370306HCCT4CS nie Yes 1.2 6(p 1 Allch's 2 & 3} vents also blocked with paper

G60106CCC1765 nfe yas B(p 3 exhbt 1) holes in heat exchanger & upper collector box may have been ulimats cause of CO lsakage

SE012.HWE4201 nit Yes B, 2(p 2 3. 4 exbr's 7 & B) i

980219CCC3617 at joint(s) (axnbt 3) Yes 1.2{(p 1,2 3 exhbt's 12 & 2) lack of maintenance, dily hiter

980302HCC 386D nit Yes 2.6(Fp 1 2 Aflch 3) nir

320507CWET 147 atelbow{p 1, 2) Yes 1.26(p % 2) opening n former return ar duct may have helped crcutate CO throughout heme (pg 1 & 2)

9S0315HEP3042 nit Yes 1.2(p 34.5) it

430119CNES111 at vent collar on top of furnace (Exhbt 1. p  Yes 1,2.6(p 1.2 3.4 5 exhbts 1 2 & 3 difty Niter, dicty burner unsealed return air compartment {(p 2. 3 4 £xhbt's 2 & 3} (Note The HVAC
o beheved 020 generation dug Lo other contnb! iclons hted, net disconnected vent (see pg 4 of 101}

991014HAAGO22 ata 90 deg Elbaw (Attich 8 photo #4) Yos 6

00207 HAADS9D n# Yes 126 tuinace # masiamed . residents may have disconnected vent intentionally for mose neat (p 2)

n/r="not reported "

Code for investigating
Authorities '
1=ulililes
2=police or fire department
3=haspital

4=toxicolgy lab or coroner's office
S=code official

6=service technician

L]

Note 1 Investigations were systematically selected for review from the CPSC In-Depth Investigation Fite based on the following criteria: Narrative fields included keywords CARB, MONO,
VENT, CONNECT, SEP , FLU , or PiP. Product Codes included 310, 322, 371, 372, 373, 374, 384, or 389, Date of incident was between 1/1/89 and 6/30/00.

Nole 2' These investigations are a subset of a convenience sample (i e. not stalistically selected) of gas furnace-related incidents and may not be representative of all such incidents
that occur. These investigations were chosen to illustrate the hazards associated with disconnected vent pipes and cannot be used to delermine the reative frequencies of hazard patterns.

Nate 3. investigations presented here should be considered in addition to those included in the “Review of Selected Furnace investigations Involving Disconnected Vent Pipes (1989-1896)"
submitted to IAS, September 1938

Source: U.S. Consumer Product Safety Commission / EPHA CPSC In-Depth investigation File
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Page 3 0of 4

Investigation

Case Number
9O00613CCC 2408
940208CCC1264
9402 1GCWESO 11
970321CWESO 14
470306HCCT405
SBO1GECCCI1T6S
93012ZHWE4261
930219CCC3617
1380302HC C 3660
38050 7CWET 147
960315HEP3042
I ITICNESI 1
33101 4HAADOZ2

U000 THAADIS0

n/r="not reported

REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES (1989-2000)

Description of Vent

Vent Type
vant-to-chimney
nir

nfr

HTFV. single pge
rr

nir
single

single

Vent Material

metal

piastic (PVC)

nr

HTPYV

maetal {likely)

nir

afr

double wall metal (b-vent}
fmetai {likely)

meta {itkely)

nit

metal (double wall b-vent and single wall)
HTPY

nft

Connection Type
metal pipe interface
nir

nir

nir

nir

nfi

nir

metal pipe inteface
[4lid

ke

nir

T

i

nl

Source. U S. Consumer Product Safety Commission / EPHA CPSC in-Depth Investigation File

Fitting Type
90 deg Elbow
nfr

nir

nir

ni

it

nir

ni

nir

elbow

nit

S0 deg Elbow
joints

i

Vent Configuration
hanzontal and vertical
nie

nie

honizontal

nle

n

nir

honzontal

nir

nir

nir

honizontal & vertical

nit

Diameter
{inches)
4

i
nir
3

nir
it

Note 2. These investigations are a subset of a convenience sample (i.e. not statistically selected) of gas furnace-related incidents and may nol be representative of all such incidents
that occur. These ipvestigations were chosen to illustrate the hazards associated with disconnected vent pipes and cannot be used to determine the relative frequencies of hazard patterns.

Length

(fesl)

harizental-57 in , verticai-83 in
e

nir

12

nir

nir

nir

T

e

nr

nir

nir

2110 vericad, 85 n honzontal

nir

Note 1 Investigations were systematically selected for review from the CPSC In-Depth Investigation File based on the following criteria: Narrative fields included keywords CARB, MONO,
VENT, CONNECT, SEP , FLU , or PIP. Product Codes included 310, 322, 371, 372, 373, 374, 384, or 389; Date of incidents were between 1/1/89 and &/30/00.

Note 3 Investigations presented hera should be considered in addition to those included in the “Review of Selected Fumnace investigations Involving Disconnected Vent Pipes (1989-1996)"
submitted to IAS, September 1999,
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Page 4 of 4

Investigation

Case Number
900618CCC2498
940208CCC 1264
940310CWESD11
37032 tCWESC14
G70I0EHCC 7405
950106CCC 1765
48012 YHWE 4201
086219CCC617
980302HCCIEE0
GB050TCWET 147
9903 15HEP 3042
990319CNES 11
991014HAADO2Z
000207 HAAD3SD

nir="not reported

REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES (1989-2000)

Description of Furmace

Age of Year
Furnace instated
TpH 1987 (p 1)
nir nit
@15{p 1} Qiete(p 1)
Jw4(p 2) nit
nir nit
@10 (p Z exhbi 4A) 1967
Q20(p 2. 4) ni
nr it
nir ni
@8(p 1) @199
nir nir
nir @198C(p 1)
B(p 1) 1993 (p 1
nft nir

submitted to |AS, September 1999

Fuel Type
natural gas
LP-gas (converied from natural gas)
n

nfe

nie

naturai gas (Jikety)
natuiai gas
naturat gas (lkeiy}
natuial gas
natural gas

nir

natural gas
natural gas
natural gas

BTU input

50,000
nit
ni
nif
nfi
nir

75.000 to 80,000
nfr
nit
n/
nfl

50,000

100,000
nir

Efficiency Furnace
ting (Btumr) Rating (%) Category

81
nir
nit
£mid-80
nit
nit
ni
ni
nit
nir
n/
nir
78
ni

Source' 1J.S. Consumer Product Satety Commission / EPHA CPSC In-Depth _:<mm_._mmzo: File

lerln
ni
nr
nii
nir

Furpace

Configuration
nonzontal
nr

nir
horizontal
nir

nit
upnght
honzantat
nir

nic

upnight

BvSS7?

(yes/no)
nir
nir
nir

piobable
n/t

probaple
nit
nit

uprnight based on age)

nir

Other product(s)
mentioned? {yes/na)
Type of product(s)
0o

ha

y£S. gas range. gas waler heater no impact on CO

yes gas water heater, noaimpact en CCQ

yes, gas water heater gas range ncimpact on CO(p 2)

Note 1: Investigations were systematically selected for review from the CPSC in-Depth Investigation File based on the following criteria: Narrative fields included keywords CARB, MONO,
VENT, CONNECT, SEP , FLU , or PIP. Product Codes included 310, 322, 371, 372, 373, 374, 384, or 383, Date of incident was between 1/1/89 and 6/30/00

Note 2: These investigations are a subset of a convenience sample (i.e. not statistically selected) of gas furnace-related incidents and may not be representative of all such incidents
that occur. These investigations were chosen to illustrate the hazards associated with disconnected vent pipes and cannot be used to determine the relative frequencies of hazard patterns

Note 3: investigations presented here should be considered in addition to those included in the “Review of Selected Furnace Investigations Involving Disconnected Vent Pipes {1989-1996}"
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Hinvestigation
Case Number
91073 1HCC 1346
9110234881458
911030HCNOIZ4
911114CCC 2078
311 113HCCOC40
$11217THCNOE33
9204 24HCCI066
3206 10HCC2180
121118HCC 1906
930524CCCI372
9I0608HCC 2180
931115CEPI003
340124CEP3003
94033 1CEP2001
940520CCC 1486
951113CCN0239
960411CCCE140
I60812CCCL4TE
IG0B1ECC 1391
4703 CCCL009
F7051EHCCINT2
97100 1HCC2004
371208CCC2152
930123CEP9002
S2100SHEPS442
3310.:2CCNO030
951222HCC 2128
390 104HEPE001
990 10BHWE 7257
9901130882191
3303.31HCCD384
4904 28HEFPE401
00020 ' HEP4006
000201HEFS00T
CJ0202HEFS00
Q00329HCC2395
00042 1HCC 2463
0004 25HCC 2466

nir="not reported

REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING BLOCKED VENT PIPES {1991.2000)

Vent Failure Mode/Condition & Result

Incident
Dats
0208/
1072291
100641
03/13/30
1273080
19141
12728/31
061992
0102730
1202192
0516/93
1102/93
10/038/94
02726/34
0101134
1112/35
01/15/96
09/19/35
0504596
0172387
04730796
12724196
110347
14724557
10/04/98
10122/98
03/26/95
12/30/98
110358
0102393
020389
041293
0672500
1201/39
01/31/00
0172500
031110
011098

Source U S Consumer Producl Salety Commission / EPHA CPS|

Veni Failure Mode!Condition {Total or Partial Blockage?)

blocked chimney W fumace (p 1, 2. Exhbt % Exhbt 2}

uncapped chimney (and possibly heat axchanger ) bacsme blocked from faling debuis. clogged fitler 1o furnace (p 1. Exhbl 1)
Dlocked chimney and flus to fumace (p 1) Attch 1. Afich 2)

90-95% biockage in vent 1o fumace due fo mouse nest(p 1. Atich 1)

vt cdogged by snow snd ice (p. 2 Exhibt 3.p 2)

blocked chimnay 1o fumace (Atich. 1)

s001 biozked the fus 1o fumnace {sisc hales Inppes) (p 1. 3)

furnace exhiteted seroeral problems, including blockad flue {p 3 exrbt 1 p 5 exhbt 2 p 2.3 Exnbts 34 4;
fumace fue pipe clased as & result of windy condions (p 3)

van of RV's propane fumace blocked wAnsects nest (p 3. 7th Exhbt . Final Summary)

clay #nel in chimney colapsed. blocking furnace exhaust (p 1 Afich 2)

fumace vert clogged, covered with mis-sized mesh cover (p 2)

vent of gas fumace M mobile home was frozen s (p. 4)

gos lurnace flue was plugged (p. 1)

fumace fue and waler haster flue were “stopped up”

biocked fumace fue and cracked funace veni pipe (p 1. 2)

vent pipe clogged wharious debris (p 2 4: §)

vent pipe for funace and H20 heaters was crushed by dedns from mside chimney (p 2 3. Aftch 2 p 173 AnMch 3)
wiake and exhaus! ppas covered by tn foil used 1o santen2e raili (p 1 ¢ 1)
metal cap fel inte thas vert due 1o snow & 1ce and iocked venl (Cover)
mutiiple fliet-burmeng apps . incl fumace vented to clogped vert (p 1)
biocked vent 1o furnace and disconnacied vent to +H20 heater (p 1)

b as nest blockad chwmney and fumace venl (p 1)

chvmney colapsed. blocking vent to fumace (p. 6. 8}

furnace vent i crimney bockad by debns (p 5)

main fue clogged and cracked heal exchanger cover)

fumace vent blocked by nsectnest{p 2, 3)

fumace fue cokapsed (p 1.2)

gauge screen instaded in vent became socled and clegged ip 2)

rodent nest partaly biocked vent improper rise overruntp + 2, exhbt 1.pg 13)
chimney colapsed with gas haating and/or water heater veni(p 1)
clogged chimnay 1o kamece (p 3)

blocked chimney o fumace{p 1 Afch 2.pg. 2 4)

blocked chumney Lo fomace {p 2}

blocked chimney lo fumece (p 1. 5)

hlocked flue In mobxe hame fumace (g 1)

chimney to fumnace blocked afier roof repaies (p. 1.3, 4 Atteh 1.pg 1 5)
\ce and snow on raof blocked vent to fumace (p 1.2 atich 2.pg 2 4)

in-Depth wvestgaton Fue

CO exposure?

{yes/no}

yes(p t Z Exhbl's 1.2 43)
yesi(p 1 Exhtn 1)

yes(p 1 Atich 2}

yes(p 1 Aftch 1)

yes (p Z Exhot 3)

yes (Atich 1)

yes{p 12 34 Exhtn 1)

yasip 3 exnbls 1234}

yes (Atich 1)

yas {p 3 6th. 7th Gth 9t exhbts )
yes{p 1 Atch 2)

yes {p. 2}

yesip 2 3.4}

yes

yes|p 1 Afich 1 p 2 Atch. 2 p 3 4)
yes|p. 1.2

yes(p 2.9

yes(p 2 L ARch2 pt 3 Altch 33
yus(p 1 2 4 bExid 1)

Yes(p 1.3)
yes

Yes(p 1.2y
Yes

Yes(p 3.9}
yes
yes
Yes
Yes{p 2 exnoll)

Yes(p 1.2 exhbt 1)

Yes(p 1 exhts 1& 2}

Yes{p 3 4}

Yesi{p 1. Atteh 2 pg 2}

Yes{p 1.2 Anch 1)

Yes(p.t 2 5)

Yes

Yes(p 1.3 4 Afich ¥ pg 1 © Alich 2)
Yes(p 1 2 anch 1 afch 2)

Note 1 Irwvesngatons were Systematcaly selecied for review from the CPSC In-Depih Irvestigaton Fiie Lased or ihe following cinena Marralive hields inchaded keywor3s CARB MONG VENT FLU FIE
Lerﬁ_A CLOG OBST STUGK: Producl Codes inchaded 310, 322, 371, 372 373 374 384 or 389, Date of ncijent was between 1/1/43 and 6/3000

Note 2 These nvesygatons are a subset of a converlence sample (i & not slabshcally selecled) of gas furnace-refaled incidents and may not be representative of al suchincidents
that occur  These Investgasons wers chosen to ilusiale the hazards associated with discanneciec vent pipes and cannot be used to determine the relative trequencies of hazard patierns

€O concentiation

(in ppm)

nr

nr

no race found (p 1)

nr

852 825 (p 2 Exhbt 3 p 2
nr

420 380 4(p 4 Exhor i p 2)

nr
nr
nA
111. 86, 56 (p 1 Anch 2}

nr
i

i

s ming 1p J)
SO0 1L FI0p T D
nr

14 38 53 6444p )

na

2601p B 8

176 (p 3

100's 9999 1p 34

220(p 2 exhnt 2. py 2. exhdl 4
nA

nr

ni

GOO A0 p 1 exhit 2 pg 4

1/ 34 p

188 {cover |

80 (p 2 Aften 1)

300 1)

it

2000 1430 400 350 S04p 3 Attch t pg 2 3 )
1000 550 2113 2104p 1 2 amch 1 pg 1}

Pg 21

TQTALS

No. of
Deaths

R L - - - - - - T - - N - R Uy - A TR

w

No. of
injuriss

OO = -0 wu NN AN ODIOO0RDNN D= NODOIND

[
o

Total No.
of Victimas|

R A . L L

P il

2

J N — Bl LS LU IR R Wy

8
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REVIEW QF SELECTED FURNACE INVESTIGATIONS INVOLVING BLOCKED VENT PIPES {1991-2000}
Description of Vent Failure Mode/Candition
Verified or

Investigation Location of Investigated Cade for investigating Other potential

Case Number Vent Blockage by Authoraties?  Authoritias (1,2, 3, 4, 5, ) contributing factors

910731HCC1346  oor yos 1.2 4(p 1 2 Exhbts 1.2 83) none menticned

9110234881458 i yes 1,2(p 1. Exhbt 1) dirty hiltar, cuksut i return duct, windows in house sealed wiplastc
911030HCND324 i yes 1,2 5(p 1. Antch 1, Attich 2) walter haater was a pussible source per gas co (p 1)
1911114CCC2078  atan elbow (p 1; Attch 1} yes 1,2(p 1, Attch 1) LP-gas regutator vent plugged (Attch 1)
911119HCCO040  atoutlet(p 2, Exhbt 3. p. 2) yes 1, 2(p. 2 Exhbt. 3) none mentioned

911217HCNOE33 ndr yes 2 (Attch. 1) none mentioned

20124HCCZ068 n/r blockage was not hales in vent pipe

920610HCC21B0 nir yes 1.2:4(p 2.3, 4 exhbts 1,2 3 4) dirty fier. burner, and pilol {p 3 & eahbt 1. p 5}
921116HCC1908 @ the vent outlet (p 3) yes 2 4(p 3 4 attich 1) none mentioned

930524CCC3372  nhr yes 2.4 (p 2 3.4 2nc, ath, &th, 7th, Bth, 9th Exhbts ) unit shut down in past due to compiaints of neise {p 2). the vicim may have re connected the unit {p 2}
930608HCC 2180  wittun chimney {p 1 Alich 2) yes 1.2(p 1. Alteh's 182) gas water heater comman vented wifurmace through chumney (p 1, Afich 2}
931115CEPS002 nir yes 1.2 none menbioned

940124CEPS003 v yas 1.6(p 4.5 pilct iight went out {p 4)

940331CEPS001  nir yes 1 furnace was In need of cleaning (cover, p 1)
940520CCC1486 nir yes 1.2 .4 (Attch 1. p 2, Afich 2 p 4) gas water heater flue also blocked (p 1. Attch 1 p 2)
951113CCNO239 nir yes 2(p1.2.4) furnace vent pipe also ciacked {cover 1, 2)
960411CCCE140 nir yes 1.2(p 1.4.7) failure to have turnace maintained

960612CCC5476  nir yes 1,2 4(p 2 3 Atch 2 Attch 3)

9E0816CCCT301  at exhawst vent outlet and intake vent iniat (p 1, 2. 3} yas. 2{p.1,2.3) ’

97G312CCC2008  rancap (le Ventterminal) (p 3. 2) Yes 2{(p 1.2) T

970515HCC2172 "@ha vent cannector connaction to chimney (p. 1.2, 3. exh 4(p 8 Yes 2{p 1.2, 3 exh 4) bumt wires, commaon venting

S71001HCC2004  "@15ft to 20 & tom top cap (p 2) Yes 1.24(p.1.2) disconnected water heater vent

57120BCCC2152 i yes &{p 1) o

980123CEPSD03 nir yes 1.2(p6 7.8

S81008HEPS442 niy Yes 1ip 3. 4) alt

SAY022CCNDO30 Yes 1,2p1.23) cracked heat exchanget

931222HCC2121 nir | Yes 1.2 6 4(p 1.2.3 exhbt 2 pg 2 exhbt 3, pg 1. exhbt cloggediieaky heal exchanger. Clogged burner air shutter
990104HEPS00T  nit ! yes Epp )

901GBHWET257  nir Yes 1,2 4(p 1. exhbt 2 exhbt 3) nir

950113CBBE2191 nif Yes 2.6(p 2 ehdbt 1. pg 13) improper fise oven run for venl ur-insulated exposed vent
—m 331HCCO384  nir yes SN, nff

380428HEPE401 nit yes Yip 4) nir

00020THEPSO06 ot yes 1.2p 1) nht

000201HEPSC07  nfr yes 1,2(p 2 attch 1) nh

000202HEPSGO1  nir yes 1.2(p12356 nh

000329HCC2395 it yes 2¢p 1 ni

00C421HCC2463  nir yes 1.2(p 1.2 3,4 Attch ¥, pg 1.2, 3 4) nir

DO0425HCC 2466  vent exhaust @ rooftop (p 1. 2} yes 1.2(p 1.2 atich ,: pg 1) nit

Code for investigating

Authorities

1=ubltes

2zpuhce or hre depattment

3=nospitat

4=toxicolgy tab of corpner's office

S5=code official

B=serice technician

nir="ngt reported

Note 1 Investigations were systematicaily selected for review from the CPSC In-Depth Investigation File based on the fotiowing critena Narrative telds included keywords CARB, MONG VENT FLU, PP,

BLOCK CLOG, OBST. STUCK Product Codes included 310,322, 371, 372, 373, 374, 384, or 389, Date of incident was between 1/1/8G and 6/30/00

Note 2 These nvestigations are a subsat of a convenience sample (1 & not statistically sefected) of gas funace related mcidents and m.y nol be representabve of all such incidents

that occur  These nvestigations were chosen 10 lllustrate the hazards associaled with disconnected vent pipes and cannot be used 10 determing the relative iequencies ol hazald patteims

Source U S Consumer Product Sataty Comaussion / EPHA CPSC in-Depth Investgation File .
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Investigation
Case Number
S1073I1HCC1346
911023HBB 1458
911030HCNO3Z4
911114CCC2078
911119HCCO040
911217HCNOE33
920124HCC 2066
20610HCLC2180
921118HCC1906
930524CCC3372
1930608HCC2180
931115CEPS003
9401 24CEPI003
940331CEPS001
940520CCC 1486
951113CCN0239
960411CCCH140
960812CCC5476
960816CCC7391
970312CCC2008
970515HCC2172
971001HCC2004 |
971208CCC2152
980123CEPS003
981008HEPS5442
981022CCNDO30
981222HCC2121
9901 04HEP&001
990108HWE 7257
990113CBB2191
980331HCCO384
990428HEPG401
000201 HEPS006
000201HEPS007
000202HEPS001
0D0328HCC2395
000421HCC2463
000425HCC 2466

nir="not reported

REVIEW OF SELECTED FURNAGE INVESTIGATIONS INVOLVING BLOCKED VENT PIPES (1931-2000)

Dascription of Vent

Vent Type

vent-to-chimnaey

nir

vent-to-chimney
vent-te-chimney
vant-to-chimney
vent-to-chimney

nir

nir

nir

nir

vent-to-chimney; commaon venting
vent-to-chimney {likely)

nir

nir

nir

vent-to-chimney
vant-to-chimnay; cammon vent
vent-to-chimney, common vent

single vent intake; single vent exhaust

Class 8

vent-to-masonry chimney
vent-to-masonfy chimney
vent-to-masonry chimnay
vent-to-masonry chimney
vent-to-masonry chimney
nit

nfr

nfr

nr

horiz. Run single wail; vert. Run doubl

vent-to-masonry chimnay
vent-to-masonry chimney
vent-to-masonry chimney
vent-to-masonry chimney
vent-to-masonry chimney
nir

vant-to-masonry chimnay
single vent

Vent Material
metal {likely)
metal

metal {likely)
metal (likely)
matal (likely)
metal (likely)
metal

metal (likely)
metal

nit

metal (ltkely)
metal (likely)
nir

nit

nit

metal

metal

metal

nir

metal

maetal (likely)
metal {likely)
metal (hkely)
metai {likely)
metal (likely)
matal {likely)
metal {likely)
nir

nir

metal (likely)
matal (iikely)
metal (likely)
metal (likaly)
matal (likely)
metal (likely)
metal

metal (likely)
maetal

Connection

Type
nir

nir
nir
common venting
nir
nir
n/r
nir
nir
nir
nir

\Source: U §. Consumer Product Safety Commission / EPHA CPSC In-Depth Investigation File

Fitting
Type
nir
nir
nir
elbow
nit
nfr
nir
nir
nir
nit
nir
nir
nir
nir
nir
nir
nir
nit
nfr
nir

n/
nir
nir

nir
nir
nér
nir
nr

nir i

nfr
n/r
nit
nir
nfr
nir
nir

Vent Configuration
n/r
horizontal & vertical
nir
horizontal & vertical
nir

nir

nir
nir
15 #t. horizontal; 6 to 8 ft. vertical
nir
n/r
nir
nit
nir
nir
nir
n/t

Diameter
[inches)
nir
nir
nr
nr
n/r
nr
nir
n/r
nr
n/r
nfir
nfr
ni
nir
nir
n/r
ni
nir
nir
nir
nir
nir
nir
nir
nir
nir
nfr
nir
nir
nir
nir
nir
nfr
nir
nir
nir
nir
nfr

Length
{feet)
nir
nir
nir
nfr
nir
nir
nir
nir
nir
nér
n'r
nir
ni
nir
nir
nir
nir
nit
nir
nir
™r
nir
nir
n/r
nir
nir
nir
nir
nir
21to 23 ft.
nir
nit
ni
ni
ni
nit
nit
nir

Note 1. Investigations were systematically selected for review from the CPSC In-Depth Investigation File based on the foillowing critena: Narrative fields included keywords CARB, MONO,
VENT, FLU, PIP, BLOCK, CLOG, OBST, STUCK. Product Codes included 310,322, 371, 372, 373, 374, 384, or 389, Date of incident was between 1/1/69 and 6/30:00

Note 2- These investigations are a subset of a convenience sample (i.e. not statistically selected) of gas furnace-related incidents and may not be representative of all such incidents
that occur. These investigations were chosen to illustrate the hazards associated with disconnected vent pipes and cannot be used ta determine the relatwe frequencies of hazard patterns
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Investigation
Case Number
910731HCC1246
911023HBB1458
311030HCNO324
911114CCC2078
911118HCC0040
911217HCNOE33
920124HCC2066
920610HCC2180
921118HCC 1806
930524CCC3372
930608HCC2180
931115CEP9003
S40124CEPS003
940331 CEPI0OC1
840520CCC1486
951113CCN0238
960411CCCHE140
960812CCC5476
960816CCCT7391
970312CCC2008
970515HCC 2172
971001HCC2004
971208CCC2152
980123CEPS003
981008HEP5442
981022CCNO030
981222HCC2121
990104HEPE001
SG0108HWE 7257
990113CBB2191
990331HCC0384
990428HEP6G401
000201HEP9006
000201HEPS007
000202HEPS001
000329HCC2385
000421HCC2463
000425HCC2466

n/r="not reported

Note 1: Investigations were systematically selected fo:
MONO, VENT, FLU, PIP, BLOCK, CLOG, OBST, STUCK. Product Codes included 310,322 3

tote 2 These investigations are a subset of a convenience sample
that occur. These investigations were chosen to illustrate the hazards associate

REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING BLOCKED VENT PIPES (1991-2000)

Description of Furnace

Age of Year
Furnace Instalind
nir nr
TN 1864
nir Rir
nr nr
nir nir
nir nir
@25(p. % @1966 (p. 3)
“20t0 30 (p. nir
&1 (p. 2) 19814 {p. 2}
@21 (.3 1971 (p. 3)
i nit
nir nir
nir nir
nir nir
nt nir
1510 20 (p. nir
10+ {p. 6) n/r
nir nr
@4(p.223 @1992(p. 2,
nr nir
nir 1960/1982 (p. 4)
nir nir
nir nir
nir nir
nir nir
18 nit
@25 (p. 2} nr
@30 (p. 2) nit
n/r nir
@30(p. 2) nir
nir n'r
nir nir
@20 nit
@25 (p. 2) nir
nr nr
@20 nfr
@20 nir
nir nit

Fuei Type
natural gas
natural gas
natural gas

LP-gas
nir
nr
nr

natural gas

LP-gas

LP-gas

natural gas

nfr

natural gas
ural gas (likely)
ural gas (likely)
ural gas {likely)
nir

natural gas
|P-gas

natural gas

LP-gas

natural gas
nir
nir
natural gas

LP-gas

natural gas
natural gas
natural gas
propane
nir

nit

natural gas
natural gas
natural gas
natural gas
n/r

natural gas

BTU Input
Rating (Btu/hr)
nir
75000
n/r

nit

nir

nir

nir

nir

nir

n'r

nir

wr

nir

nir

nit

nit

nir

nir

nir

nir

n'r

nir

n/r

ni

nit

82 000
80,000
nir

n/r

nir

nir

Y

nit

nit

nir

nir

nr

nir

Efficiency
Rating (%)
nr
nit
nir
nir
nir
nir
nfr
nir
nir
nir
nir
nir
nir
nir
nir
nir
nir
nir
nir

80
nir
nir
nir
nir
nit
nir
nr
nir
nir
nir
n/r
n/r

Source: U.S. Consumer Product Satety Commission / EPHA CPSC In-Depth Investigation File

Furnace Furnace
Category Configuration
nir nir
loriit upright
n/r nir
n/t horzontal
nir nir
nie nir
nr nir
nir nir
nir nir
nir nfr
nir nir
nir nir
nir nir
nr nit
nir niv
n'r nir
nit nir
nir nir
nir nir
nft nir
n/r nir
nft nir
nir n
nir nir
nir nir
nir nir
ni nir
nft nir
nir nir
nir | for crawl space

i nit nir
. nir nir
nir n/r
nir nir
r nr
nir nir
ni nir
nit nir

BVSS?
{yesino)
nir
nir
n
nér
nir
nir
nit
nir
ndr
nir
n/
nir
n/r
nir
n/
nir
n
nir
nir
nir
nir
nfr
nir
n/
nir
nir
n/
nr
nir
nir
nir
nir
n/

=

-

=

=

=

nir
nir
nir
nir

Other product{s)? {yes/no); Type
no

yos, gas range & water heater; both ckecked out OK by gas co. (Exhbt.1)
yos; gas water heater; reference to heater may have been same as furnace
yas; space heater

no

no

no

no

no

no

yes; gas water hoater

no

no

no

yes; possiblo maintenance neglect (p. 2)
no .

yes, gas water heater

yes, gas watet heater

ne

no

yes, LP-gas water heater; wood stove
yes, natural gas water heater

no ni

yes, gas walet heater, gas stove

no

no

yes, gas water heater; gas range

no

no

no

yes, gas water heater

yes, gas water heater, gas range
no
no
no
no
na

review from the CPSC in-Depth Investigation File based on the following critenia” Narrative fields included keywords CARB,
71,372, 373, 374, 384, or 389; Date of incident was between 1/1/89 and 6/30/00

(i.e. not statistically selected) of gas furnace-related incidents and may not be representative of alt such incidents
d with disconnected vent pipes and cannot be used to deternune the relative frequencies of hazard patterns




