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•: ... r; r .:.RTION3D,"OVED:-

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 

D~ar Mr. Stack: 

At the September 1997 meeting of the ANSI Z21.47 Central Furnace Subcommittee, 
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: (I) 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 
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results of the review of cases investigated during the period January I, 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 leakagepath. 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 ID Is 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 represenied herein are those of the CPSC staff. This information has not 
heen 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 1 of 4 REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES (1989-2000) 

Vent Failur• llode/Condillon £ Ruult 

lnvn•tion 
C;aHNumber 
~00616CCC2496 
!t40206CCC1264 
1'40310CWEW11 
1!t7il321CWE!>014 

........ 
Vent fl~• ~ (IDI page, exhibit, or abchnwnt ,,,,,,., lhc~ed lllbow plpa from !\mace (p 1: 2) -

0111MM Join!on Ille allaUII oi-.i of• gH fwnace brolie (P 4),,,....!tie fka plfle !or the .... ce seper111.0tl'1!tie lltlC (P 1, 2) ,,..... Ill -lemp plaalc venl beamt MP'""ad (P 3, 6) 

numberl 
CO exposure7 
(~5/nol 
00 
yes(p1,4) 
yu(p 1! 
00 

CO COflcentr;,atkm 
jin ppm! 

M 
M 

Nwn-berol Nun-be, ol Talal......., 
O.<IIM lnjwr~H of Ylctlml 

0 • '• 
l~10306HCC740S 01/2~ •~ venl ~ Wld venlS biol;'bd 'MIii papa" IP 2. Aitch 2. p,2, Aitch 3, p 2) Yes(p 1.2.Attch's 1&2) 5300, 10 (p 2. Allch 2 p 1 Allch 3, p 1) 

;S60\06CCC176S 
:~&:i12~HWE4201 

1cw2,u 
121'17197 

clsc:ClfflNHd venl I• fl.mac• •ctlvated CO~ (p 3) 
IOOHVWIIPll)eilo""'9.ce(p 2,eJCIU 7.p J.eld'DI 6) 

YH(P J) 
yH (p 3 edlbl 7) 

30, 40 (p 3) 
ISO, 133, 127 60 44, Ind lowef (p 3 e><l'tll 7) 

j'i16021!lCCC3617 

lll6030~HCC3660 
f,805()7CWE7147
lf,90315HEP3Q42 
!\19031~NE5111 
991014HM0022 
000207HM03i0 

01,1)9,';16 venl bKame dis~ 1Ri1ir home (p. 2. ellhbl ta. e>hbt lb. ellhbl 2),.,..,,, venls c1sc:omactedW1 ITUipla locetlons. after roof repairs (p 2. 1'tlch 3. p 1),.....11er,t lltlow blCNT\9 ....... cl~ed .• 3 Ill ll'IJI (p 1, 2) 
03/1:zM "dlKOIWltCted 1,..,,.¢9 PIP'" (p 3, 5/ 

1tdion ofeni.i ,,..Ill fllnacel .. off\p 2, 3. 4. Ext'tlt 1 p 2. E.tlDI 2. p 1 4. ~ Ehbl 3. p 2),,,,,., "'""' hl-4....-.p plll•c 11.,.. ~edatjon1 (p 2. J. 4· 1'tlcn 6. photos #3 & #4J 
llmac.clK Vent, PQNlblyllllef1ioMl(P 2, EJChbt1, p I, 1S)'""""" 

Yn (P 2. exhbl's 1•. lb 2/ 
Yes (p 1, Mch 3) 
Yes (p 1. eKttll IJ 
YH (p J, 5) 
Yn(p 1.2.3.EAhbt 1 p2,Ellhbl 2,p1,2,3.EJihbt 
possible. 911T11lllrsymptoms (P 1. 2. 3) 
Yes (p 1 2.edlbl 1) 

3.p2) 

160,160,157 130, 118\exhbl's 11 1b 2) 

M 
25 22(p 1,exhbl 11 
76(p 3;S) 
250, 46 40 (p 2 3. Ellhbt 2 p 1 2 Ellflbl 3 p 2) 
240 (P 3) 
450,4401P 1 2 eidlbl 1 p2 4.6 8 10 13) 

'0 
0 
0 
0 
0 

•
' ' 

•
0 

' Totals 5 21 26 

n/r=="not reported 

Note 1. Investigations were systematicaMy ulected for review from the CPSC In-Depth Investigation File based on the following criteria: Narrative fields included keywords GARB, MONO, VENT, CONNECT, 
SEP . FLU . or PIP. Product Codes included 310, 322. 371, 372. 373, 37◄, 384, or 389, Date of incident was bet-.veen 111/89 and 6/30/00 

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

Note 3. lnvestigations•presented here shouk:I be considered in addition to those included in the "Review of Selected Furnace Investigations Involving Disconnected Vent Pipes (1989-1996)" 
submitted to IAS, September 1999. 

Source· US Consumer Product Safety C.2_mmis5ion / EPHA CPSC In-Depth Investigation File 



ENCLOSURE 1 

Page 2 of 4 REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES (1989-2000) 

Description of Vent Failure Mode/Condition 

Investigation Location of Verified or Investigated Code for investigating other potential 
Case Number 
900618CCC2498 

940208CCC1264 

940310CWE5011 

Vent Disconnect 

"" 
"" 
in the an~ (P 1) 

by Authorat1es? (Yes/No) 
,.. 
,.. 
,.. 

Authorities (1, 2, 3, 4, 5, 6) 
6(p 2.4,5,6) 

2. 4 {p 4) 

2, 5 (p 1, 2) 

contributing factors 
vent la1!u1e cau•ed by corrosion attributed 10 1mproper/In,1,dequate vent In,tallatIon 

"" 
"" 

9i0321CWE5014 at a JOllll (p 3, i) YH 6(p 2,3,4.5,6) Th• ehange In uhaust prHsure cauHd by lh• dlsconna,;1 allegedly ,;ut f1unac:e ell IP 1) 

970306HCC7405 

%0106CCC1765 
:seo12.:HWE4201 

"" 
"" "" 

y., ,.. 
Y,s 

1, 2, 6 (p 1. Attch's 2 & 3) 

6 (p 3. exhbt 1) 
6, 2(p 2, 3. 4, exbrs 7 &8) 

vents also blocked with p.aper 
holes In heat exchanger & upper collector bo~ ,nay have been ultunate cau,e 

"" 
ol CO leakage 

980:'.'19CCC3617 
9e,OJ02HCC3660 

at10Int{s) (exhbt

"'' 
3) y,. 

Yos 
1.2(p 
2,6(p 

1,2,3.exhbfs 
1 2 Attch 3) 

1a&2) lack ol maintenance. 

"'' 
dirty hlter 

980507CWE7147 atelbow(p 1, 2) y,. 1, 2, 6 (p 1, 2) opening m lorme! return air duct may have helped circulate CO throughout home (pg 1 & 2) 

990315HEP3042 "" 
y,. 2(p3,4.5) "'' 

990319CNE5111 at ..ent collar on top of furnace (Exhbt 1. p Yes 1, 2. 6 (p 1_ 2, 3, 4. 5. exhbts 1 2 & 3 duty filter, dirty burner unsealed return a11 compartment (P 2. 3 4 Exhbt's 2 & 3) (Nole l he HVAC 

runl1,1eto1 b,•lof'W</ r o yl'neut,or, ,hni lo o!ln•r ,·011t11l1utI11gr.1<.lo1s hs!e\l 1ml dIstonnt>cletl ven! (5t>I!' pg 4 ot IDI) 

'.l'i1014HAA0022 
000207HAA0390 

at a go deg 

"" 
Elborriv (_.,nch 8. photo #4) y., ,., 1, 2, f, 

"'' 
luinace 1ll ma1r1!a111ed res1d,.nts InJy hJv" tl,sconnectetl vent ml!.-nl,onJlly tor moie heat lP ~I 

n/r="not reported· 

.Cod.e f~r investigat~g 
Authorities 

1 
111.1=ul1llles 

2=pollce or fire department 
3=hospilal 
4=tmucolgy lab or coroner's office 
S=code official 
6='serv1ce technician 

Note 1 Investigations were systematically selected tor review from the CPSC In-Depth Investigation ~de 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 '.l89; Date of 1nc1dent was between 1/1/89 and 6/30/00 

Note 2· These 1nvestigat1ons are a sub5et of a convenience sample (i e not statistically selected) of gas furnace-related incidents and may not be representative of all such 1nc1dents 
that occur. These investigations were chosen to illustrate the hazards associated with disconnected vent pipes and cannot be used to determine the relative frequencies pf hazard patterns. 

Note 3: Investigations presented here lhould be considered in addition to those included in the ~Review of Selected Furnace Investigations Involving Disconnected Vent Pipes (1989-1996)" 
submitted to IAS, September 1999. 

J~rce· U.S. Consumer Product Safety Commission/ EPHA CPSC In-Depth Investigation File 



ENCLOSURE 1 

Page 3 of 4 REVIEW Of SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES (1989-2000) 

Daorlpllon of Vent 

lnvHttgation 
Case Number 
90061SCCC24~ 
940108CCC1254 
940J10CWE5011 
970311CWE5014 
970306HCC7405 
;9B01G6CCC1765 
1930112HWE4201 
!980219CCC3617 
1980302HCC3660 
'980507CWE7147 
990315HEP3042 
ci9031!KNE5111 
•991014HAA0022 

' u00L07HAA0390 

VentType 
vent-to--chlmney 

"",.,, 
HTPV. tingle PIM ,.,, ,,,, ,,,, 
singltl,.,, 
"'' 
"",.,, 
single 

~ngJ• 

Vent Material 
metll 
plHl!C (PVC),.,, 
HTPV 
metal (likely),,,, 
"" double wall metal (b-vent) 
metal (lil<ely) 
metal (hkely) 

"" metal (double wall b-vent and single wall) 
HTPV 

,.,, 

Connection Type 
metal pipe interface 

"" "" 
"" 
"" r,/1 

"" met;i! pipe 1nterf;ice 

"" "" "" 
"" 
"" 
"" 

Fitting Type 
90 deg Elbow ,.,, 
"" 
"",.,, 
"" 
"" 
"'' 
"" elbow 

"" 90 deg Elbow 
)O!nlS 

"" 

Vent Configuration 
hoozontal and vertical 

"'' "'' ho11zont11I 

"" n/1 

"" horizontal 

"" 
"" "" 
horizontal & vertocal 

"" 

Diameter 
(inches)
•
"" 
"'' ' "" n/r ,.,, 
"'' "'' "" "" "" 3 or 4 

"" 

Length 
(IHI) 
hollJgnlal-97 in , veltleli-63 in ,,,, 
,.,, 

" "",.,, 
"",.,, 
"" 
"" 
"'' 
"" 21 in vertical, 85 11'1hor\lootal 

"" 

n/r="not reported 

Note 1 Investigations were systemattcally 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 6130/00 

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

Note 3· lnvestIgatIons presented hera should be considered in addition to those included in the "Review of Selected Furnace Investigations Involving Disconnected Vent Pipes (1989-1996)" 

submitted to IAS, September 1999. 

Source. U S Consumer Product Saj~ 



ENCLOSURE 1 

~--~-~----------, 

Other product(s) 

Investigation 
Case Number 

Age of 
Furnace 

Year 
Installed 

BTU Input 
Fuel Type ting (Btuhir) 

Efficiency Furnace 
Rating (%) Category 

Furnace 
Configuration 

BVSS? mentioned? (yes/no) 
(yes/no) Type of product(s) 

900618CCC2498 

1 
940208CCC1264 
19403 10CWE5011 
i970321CWE5014 
:970306HCC7405 
%0106CCC1765 
·9801:·::HWE4201 
i980219CCC3617 

7 (P 3) 

"" Q15{p 
3to4(p 

"" @10 (p 
Q20 (p 

"'' 

1) 
2) 

2. e~hbt 
2, 4) 

4A) 

1987 (p 1) natural gn !ro,000 
nlr LP-g1s (convertltd from natural gas) "" 

01979 (p 1) "" "'' 
"" "" "" nit"" "" 

1987 natural gas (likely) "" natu1al gas 75.000 to 80,000"" natural gas (likely)"" "" 

" "" 
"" Qmid-80 

"" 
"'' ol< 

"" 

I or Ill 

"" 
"" 
"" nlr 

"" 
"" ntr 

honzontal 

"'' "" horizontal 

"" "" upnght 
hor1zonta! 

nit no 
nlr no 
nlr no 

probable 
11/1 nc 

"" n/i 110 

nlr no 

ise0302HCC3660 
980507CWE7147 
1990'.l ,~.HE P3042 
990319CNE5111 
991014HAA0022 

1000207HAA0390 

"" Q8(p 1) 

"" 
"" 6(p 1) 
N< 

"" Q1990 

Q1980(p "" 1) 
1993 (p 1) 

"" 

natu1al gas 
natural gas 

"" natural gas 
natural gas 
natural gas 

"" 
"" 
"" 50,000 

100,000 
N< 

"" 
"" 
"" 
"" 78 

"" 

nlr 

"" 
"" I or Ill 

"' "" 

nlr no"'' probable no"" n/1 110 
upright n/r ~f's gas rnnge gas water neater no impact on CO 
upright based on age) ves gas water heater. no ,mpact on CO 

nlr yes. g~s water heater gas range no rnpact on CO (p 2) 

n/r="not reported 

REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES (1989-2000)rPage 4 of 4 

Ducrlp'tlon of Furnace 

Note 1 Investigations were systemabcally selected for review from the CPSC tn-Deptti 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 incident was between 1/1/89 and 6/30/00 

Note 2: These inveStigations are a sub$et 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 ir1vestigations were chosen to illustrate the hazards associated with disconnected vent pipes and cannot be used to detenrnne 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)" 

submitted to lAS, September 1999. 
Source· U.S. Consumer Product Safety Commission/ EPHA CPSC In-Depth Investigation File 



ENCLOSURE 2 

Page1ol4 
REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING BLOCKED VENT PIPES (1991-2000) 

lnv110.ti9a11on 
Ca•• Numb•r 
910731HCC13◄ 6 

911013H881 ◄ 58 

911030HCN032◄ 
911114CCC2078 
911119HCC0040 
911217HCN0633 
920124HCC2066 
320610HCC2180 
921118HCC1906 
930524CCC3372 
930608HCC2180 
931115CEP9003 
9401l4CEP9003 
940331CEP9001 
940520CCC14615 
951113CCN0239 
960411CCC6140 
960812CCC5476 
·Jti081f.LCC ~391 
~7031.'CCC.;009 
91051~,t1CC·172 
~71001HCC:2004 
971208CCC2152 
9301~3C:EP9003 
9810CSHEP5442 
3310.:~CCNOOJO 
981222HCCl121 
990104HEP6001 
990108HWE7257 
990113C8B2191 
·~901>1rlCC038 ◄ 

.,904.?llHEf-'6401 
000201HEf'!l006 
000201HEP9007 
W0202HEP9001 
0003.?9HCC2395 
0004.?1HCC2463 
0004.?5HCC2466 

Venr Failure '1fode1Condilion & RntJ/t 
lncid•nt 
D•t• V•n1 Ftllur• llloda/Cundition (Tutal ur Parti•I Bluckag•7) 

02/08191 Dlockedchrmey10lu'nllce(p 1,2.Exttlt 1 Exttlt 2) 
10'22191 ...ncappad ct.may (at'ld P,OHI~ hHt •Kchang.,-J b•cama bklck•d from falling dabr1$ clogg,ed 1111« to f1Xnac11(P 1 EKht>I 1 J 
,0.06111, blocodctwmeyandfluelofu'nllce(p 1.Allch 1.Attch 2) 
03113'90 90-%% blocialg,e,tn vent lo liinace <1.teto mouse nest (P 1. Aitch 1) 
12/30/90 vent ~d by IOOW and ice (p 2 ElltEt 3. p 2) 
11114/91 blodled ctwmey tu flrnllce (Aitch 1 ) 
12128191 5001blo-:ltedt\tlblDfl.rnaCl(•oholninptpH)(p 1 3) 
06119/92 IIITltceexhtllled1.....-..prublems.1ncu:llngblockedtlue\p 3 eKhbt 1 p 5 eldlll! 2 p 23 Exhbfs 3&4) 

01102'90 ltrnec• b ptpe ~d as, r•slJI ol ~ coodlbOl1$ (p 3) 
12/02/92 Vffl of RV'I prup- lllTlllce blod11td wAnsecb nest (p 3, 71h Exhb! Final Surrmary) 

05116193 cteyffl«ll"lctlll'meycollr,psed.blockmgfllllllceemaust(p 1 Attch 21 
11.-,J2J93 lumac• vent dogged, cov.•d """1 ITIS-stZed me¥! cover (p 2) 
1009194 vent of gei; flnlace in roobile hume was lro.zen shut (P 4) ,,,,.,,. ge1 ,,..,,.ce Ille "I pugged (p 1) 
01.-,;tl/94 I\XN.ce l'ue and W11ler he•ter b w«e ·stopped 141" 
11112/95 blod(9d !lffl9.ce band cracked lllrlllce venl pipe (P 1. 2) 
01/19196 vwrt pip• dogged -....nous debris (p 2 4. 5) 
09119/95 vent PIP• lor fllnace and H20 healers was crm.he!l by debm from in~,,:te,:hunney IP 2 3 Anch :; p 1 1 Anch 3) 

051J4196 intake and ei<hfl\41 pipH covered tiy tin r01I1.1sed to 'lllnlfi!"llt: trail1eI II-' \ < 3J 
01'23197 metal cap !el into b vent due to snow & ice and blocked vent Icover 1 
04/30196 IT!lAple ft1el---tlITTa09 fWS incl furnace vented to clog~ venl (p 1) 
12/24196 blocked vent to IUTlll.ce and dtSCOfY\l!Cted vent to H20 Mater IP 11 
11.-,J3.197 birds nut tllocked Ctlrmey and furnace venl (p 1J 
11/24197 chtrmey colapseid bloclong vent to f\rnace (p 6. 8) 
10}04/98 fu'nace vent in chlrmey blocked tly debns (P 5) 
10/22198 ma111flue clogged and cracked hea! exchanger (cover] 
03/26/98 fllnace vent blodced tiy tnsec1 nest jp 2. 3) 
12/30198 f...-n•ce f'ue collaploed (p 1 2) 
1 \.-,;tl/98 geuge screen 1nstall,O In venl beca/TIII sooted and dogged (P 2J 
Oll0:&99 rodent nesl p•rtaty blocked vent. l"l)fOjler nse over nri [p 1 2. exhb1 1 pg 13) 
02/03619 ctwroly colllpi;ed '"'111gas hee~ng 11ndlor water heater wn1 (P 1) 
04112199 clog!)fld ctvmney 10 II.mace (p 3J 
06f25Al0 blockedcNrmey101\m1Ce(p 1 Aitch 2.pg 2 41 
12/01199 blocked ctvmey to unsee IP 2 l 
01/31,00 DlockedchirmeytufuT'lllce(p 1 5J 
01125/00 blockad t'ue m mobltehoma l161"11ce (p 1 l 
03111/00 Chimney to flfllace lxlcked •lier rool repairs (P 1. 3 4 Attch 1 pg 1 5) 
01110199 1ceandsnowonroofblockedventtolu-nace(p 1 2 aitch 2,pg 2 4) 

CO axpusur&? CO conc&nlratinn 

(yHlno) (in ppm) • 

yes(p t."l..Exhtlt's 1 2 &3) "' yH (p 1 EKH:11 1) 
yes (P 1 Aitch 2) "' no trace round (p 1) 
yes(p 1.Attch 1) 
yes (p 2 Exttit 3) "' 852 82~ IP 2 Exhbt 3 p 21 
yes (Aitch 1) ,. 
yes(p 1 2 3 4.Exhb1 1) 4:'0 J80 4\p 4 l::)d>L,11p 2) 
yes (p 3, exhbts 1234) 
yes(Altch 1) "' "' yes lP 3 6th. 71118111 9ltl exhbts I ,. 
yes(p 1 Anch 21 111 86,56ip 1 Aitch 2) 
ye1(p 2) M 

y.,s(p234i nlr 
,es M 
yes (p 1 Atleh 1 p 2 Aitch "l. p 3 4) n/1 
yes (P 1, 2J "' yes(p25) 
yes(p 2 1 Anr:h'l p 1 1 Aitch '.1) 

"' mm10 100 1r J Ano, : p .,; 

yu~(P 1 <' J l:ld1M 11 1.' (,111,1 I,·,lVll'Y I1,ul(,i ,kml ()p,•!1 (_1)4'• IUIQ, Ip li 
:o JO 1•,,1 /00011> 1 21 

Yes(p 1 11 '" 14 J.'1 '.,'. ti.l4ip !IY" 
Yes(p 1 21 "' Yes 2~,0 (P 6 81 
Ves(p 3 51 175 (P Ji 
ye, 1oo·s 9999 IP Ji 
ye, 220(p 2 el<htl! 2 pg 2 exhb1 4 pg 21 
Yes n/r 
Yes (p 2 eldllll 3) n/1 
Yes(p1.2exhbl1) nlr 
Yes lP 1 e~hts 1 I!. 2) (iOO 'JO ll-' 1 nhf•! ! 1-'941 
Yti~(V] 4) I/ 14tp "·I 
Ye5 jp 1. Atleh 2 pg 2) 11111\COY!!( I 
Vesjp 1.2.Attch 1) 80(p 2 ATieh 11 
Yes[p125I 30D(p7I 
Ves nil 
Yes (p 1 3 4. Aitch 1 pg 1 '· Aitch 2) 2000 1'.lflO 400 3f,O 50 IP j Atleh 1 pg 2 3 51 
Yes(p 1 2 allch 1 aitch 2) 1000 ~",0 .?11 2101p 12dllcl11 pg 1) 

TOTALS 

No. uf 
DHth• 

1 
2 
0 
2 

'0 
0, 
1 
0 
0 
0 
0 
1 
0 
1 

1 
0 

1 
0 
1 
1 

' 0 
0 
0 
0 
1 

13 

Nu. uf 
lnjuri .. 

0 
2 
6 
0 
0 
2 
2 
0 
1 
0 

1 
2 
2 
0 

"0 
0 
0 
0 
0 
2

•
" 

0 
1 
0 

'1 
0 
0 
0 

25 

Tu1al Nu 
ofVic11m• 

'•6 
2 

' ' 2 
2 
2 

" 

0 

•10 
1 
3 

38 

ri1r~"nol reported 

Note 1 InveSDga!lons were systematicaly i;elec;ted !or r•view lrom the CPSC ln--Dt1pll1 lnveshg.ahon F1~ t,a~"',i on lh"' lofow,ng c11t,:,na Nan abve fields included keywor-1s CAHR MON{ l VE"NT Fl lJ f ·11 
BLOCK CLOG OBST STUCK. Pro4Jc1.Codes Ina.,(jeO 310. 322. 371 372 373 374 384 or 389, Date ot 1ncI1Jent was tletweer, 1111!19 and 6/30/00 

,..01e 2 These 1nves~ga~ons are a slClset or a conventence sln1)le (1 e not s1absticaly selec1e,1J ot gas fuinace-r<'la1e0 mcIdents and may not Ile reprEcsentabve of aa »uct1 mc1Jen1s 
that occY- These Invesb911eons were chosen to 11uu"•le 1he h&2ards 1ssoc111ted W11hdisc001ecled vent pIpo:,s an,J cannot be used 10 detem~ne 111e rela~ve !requencoes of haiarO patterns 

Source U S Cons- Pro().JC1Safety CO!M"llssron I EPHA CPSC !n--Depai lnvesuganon file 



ENCLOSURE 2 

lnvest1gat1on 
Cue Number 
910731HCC1346 
9110.:3HBB1 .. 58 
911030HCN0324 
911114CCC2078 
911119HCC00"'0 
911217HCN0633 
920124HCC2066 
920610HCC2180 
921118HCC1900 
930524CCC3372 
930608HCC2180 
931115CEP9003 
9401 24CEP9003 
940331CEP9001 
940520CCC1 "'86 
951113CCN0239 
960411CCC6140 

Location of 
Vent Blockage 

"" 
"" "" at an elbow (p 1, Attch 1) 
at outlet (p 2, Exhbt 3. p 2) 

"" 
"" 
"" @ the vent outlet (p 3) 

"'' w,thm chimney (p 1 Aitch 2) 

"" 
"" "",.,, ,.,, 
,.,, 

Investigated 
by Authorat1es? 

Y" 
Y•• 
Y" 
yos 

Y" 
Y" 
blockage was not 

Y" 
Y" 
Y" 
yes 
yes 
yes 
yes 
yes 
yes 
yes 

Code for mvest,gatmg 
AuthoritJIS (1, 2, 3, 4, 5, 6) 
1,1,4(p 1.2,Exhbt's 1.2.&3) 
1,2(p 1.Exhbt 1) 
1,2.5(p 1 Anch 1,Attch 2) 
1,2(p 1,Attch 1) 
1, 2 (p 2, Exhbt 3) 
2 (Attch 1) 

1 2. 4 \p 2. '.:!,4. exhbt's 1, 2 cl, 4) 
2. 4 (p 3. 4, attch 1) 
2. 4 (p 2, 3. 4 2nd, 4th, 6th 7th, 8th 
1.2(p 1 Aitch's 1&2) 
1 2 
1. 6 (p 4 5) 
1 
1 2. 4 (Attch 1 p 2. Attch 2 p 4) 
2 (p 1, 2, 4) 
1, 2 (p 1 4. 7) 

9th Exhbts) 

Other potential 
contributmg factors 
none m11ntmned 
d,rty hller. cutout 1n return dud. wmdows ,n house sealed wlplHl!c 
water heater was a puss,ble source per gas co (p 1) 

LP-ga!i ,egulator vent plugged (Attch 1) 
none mentioned 
none mentioned 
holes ,n vent pipe 
dirty flite, burne1. ,md p1lol (p 3 & IIAhbt 1. p 5) 
none mentioned 
un,t shut down m past due to complaints ol no,se {p 2). the v1ct,m may have ,e connected the umt {p 2) 
gas wate, heate1 common vented wlfurnace through chimney (p 1. Aitch 2) 
none mentioned 
pilot hght went out (p 4) 
furnace was ,n need of cle,mmg (cover, p 1) 
gas water heater flue also blocked (p 1 Attch 1 p 2) 
furnace vent pipe ,dso cracked (cover 1, 2) 
fa1lu1e to have tumace mamtained 

960612CCC5476 "" yes 1, 2. 4 (p 2, 3, Attch 2, Atleh 3) 

960816CCC7391 at eKhaust vent outlet and intake vent inlet (p 1, 2. 3) yes 2 {p 1, 2, 3) 

970312CCC2009 
970515HCC2172 
971 001 HCC2004 
97120BCCC2152 
980123CEP9003 

ram cap (I e Vent termmal) (p 1, 2) y., 

"@a vent connector connect10n to chimney (p 1. 2, 3. exh 4 (p 8) Yes 

"@15ft to201t ffomtopcap(p 2) Yes ,.,, yes 
yes

"'' 

2 {p 1. 2) 
2{p 1,2,3,exh 
1, 2, 4 (p 1 2) 
6 (p 1) 
1,2(p67,8) 

4) "'' b1;rnt wires. common venting 
disconnected water heater vent 

"" 
981008HEP5442 
981022CCN0030 
981222HCC2121 

"'' 
nlr, 

Yes 
Yes 
Yes 

1 (p 3, 4) 
1, 2 (p 1. 2 3) 
1. 2 6 4 (p 1 2. 3. exhbt 2 pg 2 exhbt 3. pg 1 exhbt 

"'' cracked heat exchanger 
clogged/leaky heal exchanger Clogged burner alf shutter 

990104HEP6001 
990108HWE7257 
990113C882191 
990331HCC0384 

n/r ' 

'" 
"' '" 

yes 
Yes 
Ye'> 
,es 

6 (p 2) 
1, 2 4 (p 1 exhbt 2, exhbt 
2. 6 (p 2. ehbt 1 pg 13) 
5 {p 1) 

3) "" improper nse ov,., ,un tor vf'nl 
n/r 

un-insul.ited expo'>ed vent 

990428HEP6401 "' yes 1 {p 4) "'' 
000201 HEP9006 "" yes 1, 2 (p 1) "'' 
000201 HEP9007 
000202HEP9001 
OOO:i29HCC2395 
000421 HCC2463 
000425HCC2466 

"" 
"" "" 
"" vent exhaust@ roof top (p 1 2) 

yes 
yes 
yes 
yes 
yes 

1, 2 (p 2, attch 1) 
1.2(p123,56) 
2 (p 1) 
1.2(p 1,2 3,4.Attchl,pg 
1.2(p 1 2 attch1 1 pg1) 

1.2,3 4) 

"'' 
"'' "" "' ,,, 

-~~~~~-~--------------, 
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REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING BLOCKED VENT PIPES {1991-2000) 

Descr1pt1on or Vent Failure Mode1Condll1on 
Verified or 

Code for investigating 
Authormes 
1"'u!,htes 
2=p..,loce or tore department 
Jactiosp1tal 
4=toxicolgy lab or corone(s off,ce 
5=code oft1c,al 
6:seMce technician 

nlr="not reported 

Note 1 lnvest1gat,ons were systematically selected for review ffom the CPSC In-Depth lnvest19at1on File ba!:>ed on the fo!low1ng cflter1a Narrative f+elds included keywords CARB MONO VENT FLU PIP 
BLOCK CLOG, OBST. STUCK Product Codes ,ncluded 310.322. 371. 372. 373,374,384, or 389. Date ol incident was between 111189 and Q/30100 

Note:' These mvest1gat1orn; are a sub,;.et ol a o:;01wen1ence sample(, e not statist,cdlly st>lectf'd) of 9,1,;. furnace-related 1nc1der1ts and ,n.,y rrnl hf' !t"flleSt-nt .. t.vi> o! all SLKh mu,1,•nt, 
that occur These 1nvest19at,ons were choi;en to illustrate the hazards as.soc1ated with d1'>ronr1ected vent pipe:. and canno! be used to det .. rm,n!' !he relative ti .. quenc1es ut hd1a1d p"tt,,,,..., 

~ourre U S Consume, FileProduct $,1fety Comm1l;s1on I EPHA C_E'SC ln•De_r;i_tb...!_r)_vest1gat1on 

https://sub,;.et


ENCLOSURE2 

Investigation 
Cue Number 
910731HCC1346 
911023HBB1458 
911030HCN0324 
911114CCC2078 
911119HCC0040 
911217HCN0633 
920124HCC2066 
920610HCC2180 
921118HCC1906 
930524CCC3372 
930608HCC2180 
931115CEP9003 
940124CEP9003 
940331CEP9001 
940520CCC 1486 
951113CCN0239 
960411CCC6140 
960812CCC5476 
960816CCC7391 
970312CCC2009 
970515HCC2172 
971001HCC2004 
971208CCC2152 
980123CEP9003 
981008HEP5442 
981022CCN0030 
981222HCC2121 

Description of Vent 

Vent Type 
vent-to-chimney 
nlr 
vent-to-chimney 
vent-to-chimney 
vent-to-chimney 
vanMo-chimney 
nlr 
nlr 
nlr 
nlr 
vent-to-chimney; common venting 
vent-to-chimney (likely) 
nlr 
nlr 
nlr 
vent-to-chimney 
vent-to-chimney; common vent 
vent-to-chimney; common vent 
single vent intake; single vent exhaust 
Class B 
vent-to-masonry chimney 
vent-lo-masonry chimney 
vent-to-masonry ch~mnay

1 
vent-to-masonry chimney 
vent-to-masonry chim,ney 
nlr 
nlr 

Vent Material 
metal (likely) 
metal 
metal (likely) 
metal (likely) 
metal (likely) 
metal (likely) 
metal 
metal (likely) 
metal 
nlr 
metal (hkely) 
metal (hkely) 
nlr 
nlr 
nlr 
metal 
metal 
metal 
n/r 
metal 
metal (likely) 
metal (likely) 
metal (hkely) 
metal (likely) 
metal (likely) 
metal {likely) 
metal (likely) 

Connection 
Type 

"" nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

"" nlr 
nlr 
nlr 
nlr 
common venting 

"" nlr 
nlr 
nlr 
nlr 
nlr 

Fitting 
Type 
nlr 
nlr 
nlr 
elbow 
nlr 
nlr 
nlr 
nlr 

"" nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

"" nlr 
, nlr 
nlr 
nlr 

Vent Configuration 

"" horizontal & vertical 
nlr 
horizontal & vertical 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

"'' nlr 
nlr 
nlr 
nlr 
nlr 

"" 
"" nlr 

"" nlr 
nlr 
nlr 
nlr 

Diameter 
(inches) 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

"" nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

Length 
(feet) 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

990104HEP6001 
990108HWE7257 

nlr 
nlr 

nlr 
nlr 

nlr 
nlr 

nlr 
nlr 

nlr 
nlr 

nlr 
nlr 

nlr 
nlr 

990113CBB2191 
990331 HCC0384 
990428HEP6401 
000201 HEP9006 
000201 HEP9007 
000202HEP9001 
000329HCC2395 

horiz. Run single wall; vert. Run doubl 
vent-to-masonry chimney 
vent-to-masonry chimney 
vent-to-masonry chimney 
vent-to-masonry chimney 
vent-to-masonry chimney 
nlr 

metal (likely) 
metal (likely) 
metal (likely) 
metal (likely) 
metal (likely) 
metal (likely) 
metal 

tee 
n/r 
nlr 
nlr 
nlr 
nlr 
nlr 

nlr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

i 

15 ft_ honzontal; 6 to 8 ft. vertical 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

ntr 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

21 to23ft 
nlr 
nlr 
nlr 
nlr 
nlr 
nlr 

000421HCC2463 
000425HCC2466 

vant-to-masonry·chimney 
single vent 

metal (likely) 
metal 

nlr 
nlr 

nlr 
nlr 

nlr 
nlr 

nlr 
nlr 

nlr 
nlr 

I ·-·~~--==, -__c_ 

Page3of4 
REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING BLOCKED VENT PIPES (1991-2000) 

I 

n/r="not reported 

Note 1 Investigations were systematically selected for review from the CPSC In-Depth Investigation File baser! on the follow11;g criteria· 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 ol 1r,cident was between 1/1.169 and 6130100 

Note 2- These investigations are a subset of a convemence sample (i.e. not statistically ::;elected) of gas furnace-related mc1dents and may not be representattve of all such incidents 
that occur These investigations were chosen to illustrate the hazards associated wtth disconnected vent pipes and cannot be used to determine the rolallve frequencies of hazard patterns 

~~ US. Consumer Product Safety Commission/ EPHA CPSC In-Depth lnv_:~on File ___ 1 
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ENCLOSURE 2 

Page4of4 
REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING BLOCKED VENT PIPES (1991•2000) 

D•scrlption of Fum•c:• 
Investigation Age of Year BTU Input Efficiency Furnace Furnace BVSS? 
Case Number Furnace Installed Fuel Type Rating (Btu/hr) Rating (o/•) Category Configuration {yes/no) Other product(s)? {yes/no); Type 
910731HCC1346 n/r nlr natural gas n/r n/r n/r n/r n/r no 
911023HBB1458 7 (p. 1) 198◄ natural gas 75000 n/r I orlll upright nlr yes; gas range & water heater, both ckecked cut 011{ by QH co, (Exhbt.1) 
,911030HCN0324 n/r nlr natural gas n/r nl< n/r n/r n/r yes; gas water heater, reference to heater may have been .. m• as furnace 
911114CCC2078 nlr nlr LP-gas n/r n/r n/r horzontal n/r yes; space heater 
91111 9HCC0040 nrr M ntr n/r n/r n/r n/r n/r no 
911217HCN0633 nlr n/r n/r n/r n/r n/r n/r n/r no 
920124HCC2066 @25 (p. 3) 01966 (p. 3) nlr n/r nl< n/r n/r n/r no 
920610HCC2180 ·2010 30 (p nlr natural gas n/r n/r n/r nlr n/r no 
'921118HCC1906 011 (p. 2) 1981 (p. 2) LP•gas nir n/r n/r n/r nlr no 
930524CCC3372 021 (p 3) 1971 (p, 3) LP-gas n/r n/r nlr n/r nlr no 
930608HCC2180 M n/r natura£ gas n/r n/r nlr nlr n/r yes; gas water heater 
931115CEP9003 nlr n/r n/r n/r n/r n/r nlr n/r no 
940124CEP9003 nlr n/r natural gas n/r nir n/r n/r n/r no 
940331CEP9001 n/r nlr ural ga5 (likely) n/r n/r n/r n/r n/r no 
940520CCC1486 n/r n/r ural gas (likely) n/r n/r n/r nir n/1 yes, possible mamtenance neglect (p 2) 
951113CCN0239 15 lo 20 (p. nlr ural gas (likely) n/r n/r n/r nlr n/r no 
960411CCC6140 10+ (p. 6) nlr n/r n/r n/r n/r nir n/r yes; gas water heater 
960812CCC5476 n/r nlr natural gas n/r n/r n/r nlr yes; gas water heater 
960816CCC7391 @4 (p. 2; 3) @1992 (p. 2; 3) LP-gas n/r nir "" n/r n/r nlr no 
970312CCC2009 n/r n/r natural gas n/r n/r no"" "'' 970515HCC2172 n/r 1980/1982 (p 4) LP-gas nir n/r n/r yes; LP-gas water heater; wood stove"'' 971001HCC2004 n/r nlr natural gas n/r n/r nir n/r yes; natural gas water heater 
971208CCC2152 nlr ni, nlr n/r n/r n/r n/r no nir' 980123CEP9003 n/r nir n/r n/r n/r n/r yes; gas watc, heater, ga:., stove "'' 981008HEP5442 nlr nir natural gas nir ni, n/r nlr no 
981022CCN0030 18 n/r LP-gas 82,000 80 n/r n/r n/r no 
981222HCC2121 @25 (p 2) n/r natural gas 80,000 n/r n/r n/r yes: gas water heater; gas range 
990104HEP6001 @30 (p 2) n/r natural gas n/r "" nir n/r n/r no"'' 990108HWE7257 n/r n/r natural gas n/r n/r nir n/r nlr no 
990113CBB2191 @30 (p 2) nir propane n/r n/r n/r I for crawl space nlr no 
990331 HCC0384 nlr olr n/r n/r n/r n/r "" n/r yes; gas water heater 
990428HEP6401 n/r nlr n/r n/r nir n/r n/r nir 
000201 HEP9006 @20 nir natural gas nir nir n/r n/r yes, gas water heater, gas range 
000201HEP9007 @25 (p. 2) n/r natural gas n/r n/r "" ni, olr n/r no 
000202HEP9001 nlr nlr natural gas nir n/r n/r n/r n/r no 
000329HCC2395 @20 nlr natural gas ni, n/r n/r n/r n/r no 
000421 HCC2463 @20 nlr n/r nir nir n/r n/r n/r no 
000425HCC2466 n/r n/r natural gas n/r n/r nir n/r n/r no 

n/r="not reported 

Note 1 • Investigations were systematically selected for review from the CPSC In-Depth Investigation File based on the foll~wing criteria· Narrative fields included keywords GARB. 
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 1/1/89 and 6130/00 

Note 2 These investigations are a subset of a convenience sample (i.e. not stalist1caUy 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 as~odated with disconnected vent pipes and cannot be used to detcrmme the relative lrequenc1e:., of hazard patterns 

Source· US Consumer Product Safety Commission/ EPHA CPSC In-Depth ln_~~~s~b~g•~•~;o~n~F~;c;I•~-~~~~" 

. 


