(2] ODI RESUME.

U S, Deportrment Iuveslignﬁm: PE 04-035 .
of Transportation Prompted By: Owner Complaints

National Highway | Dwte Opened: 04/12/72004 Date Clased: 12/06/2004
Traffic Principal Investigator: SCOTT SHADLE
Adminisiration Subject: Dicsel Exhaust Gas Intrusion

Manufacturer: FREIGHTLINER L1.C
Products: 2003 FREIGHTLINER COLUMBIA
Population: CONFIDENTIAL

Problem Description; Diese] exhanst gas intrusion imto the vehicle's cab from leaks in vehicle's
exhaust gystem between the engine and the turbocharger and/or in the vehicle’s exhaust gas
réciren]ation system.

FAILURE REPORT SUMMARY

0ODI

Complamis:
Crashes/Tires:
Injury Incidents:
# Injuries;
Fatality Incidents: |
# Fatalities: i
Other*; | 46
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*Description of Other: Exhaust system related warranty claims for exhaust or other fumes/gases
| _entering the vehicle's cab.

Action: This PE is closed. Both freightliner and Detroit Diesel are talang appropriate corrective
actions.

Engineer: mm Date: 12/36/2004
Div, Chicf: Date: 12@@2&0‘#
Office Dir: w Date: 12/06/2004
Sutnnary:

The Preliminary Evaluation wag opened based on 3 complaints from drivers of 2003 model year
(MY} Freightliner Columbia truck tractors and on information provided by Freightliner indicating a
Inown problemn of exhaust leaks in certain Detroit Diesel series-60 engines equipped with a “cooled
EGR” emissions coniral system. Duxing the investigation, ODI requested related information on all
2000 my through the current 2005 my Freightliner truck tractors for cornparison purposes. ODI's
initial concem stemmed from the affects of possible carbon monoxide poisoning and whether or not
this problem may constitute a safety risk. The “injury” incidents included in the failure report
summmary are a count of subject vehnicles in which drivers reporied fesling ill as a result of some kind
of engine compartment fumes entering the cab of their vehicles, and the “injuries” ate the number of
such instances expenenced by the drivers of these vehicles,

{Continued - Page 2)




PE04-036 — CLOSING RESUME
SUMMARY (Contitmed)

ODI’s concems stemmexd from the affects of low levels of possible carbon moncexide
intrusion into the cab and whether or not this problem constitutes a safety concern. QDI
examined the levels of exhaust fumes, how engine exhaust gases or fumes ave being
routed into the vehicle’s cab, and whether the level of concentration poses a safety risk to
the driver and occupants of the vehicle,

During the PE, the focus was on the likelihood that the symptoms of illness (nansea,
headache, dizziness, sleepiness, severe coughing, etc.) were the rezult of exposure to
carbon memexide, a constituent of diesel exhaust that would result in such symptoms and
that would have significant acute physical symptome that could affect driver
performance. It should also be noted that diesel engines, such a5 those used in the subject
vehicles, nommally produce Jow levels of carbon monoxide in their exhaust. Some
literature indicates that gases andfor fumes, other than carbon monoxide, that may be
preaent in a diesel truck’s engine compartment may cause the symptoms similar to those
of carbon monoxide that were reported by drivers in the various complaints received by
ODI and Freighiliner, Theze include the complex volatile hydrocarbons found in diesel
exhaust, diesel fuel and engine oil fumes, and carbon dioxide.

Several of the warranty claims submitted by Freightliner and reported to ODI indicated
that the dizcharge from the engine’s crankcase breather discharge vent (hlow-by tube or
drip tube} was the source of the firnes entering a partienlar truck’s cab that result in the
dnver feeling ill.

In Qclober 2002, with the introduction of the Detroit Diesel engines cquipped with the
sxhauet gas recirculation system (EGR), a problem concerning the engine exhaust system
became apparent as a resuit of complaints. In response to the problem, Defroit Diescl
published a dealer memo (No. 04TS-19) that specified an inspection procedure to
determine and remedy the source of an exbaust leak. The memo mekes reference to zn
exhaust seal joint kit (#185P591) for the Series 60 EGR engine. Due to the increased
exhauzt pressure of these “EGR" engines, the exhanst mani folds would leak, along with
certain other exhaost piping In Scptember 2004, Detroit Diesel entsounced an owner
notification campaign to permanently correct exhanst manifold leakage problems. As of
December 1, 2004, Detroit had remedied 18,000 of spproximately 30,000 engines.

As for carbon dioxide intrusion into the cab, Freightliner provided the results of tests
performed on one vehicle for which the driver reported having been formd with elevated
levels of carboxyhemoglobin in her blood. The truck was tested both parked and while
being driven, and the results indicated near zevo levels of carbon monoxide, but indicated
higher than normal levels of carbon dioxide. The average levsls were 711 parts per
million (PPM) while parked and 1061 PPM while driving. Maximum levels were 1916
PPM while parked and 1609 while diving, These carbon dioxide levels are substantially
below the Pamissible Exposure Levels (PEL) in the Occupational Safety and Health



Administration’s (OSHA) regulatory limit of 5000 parts per-million (PFM) of carbon
dioxide.

During the investigation, QD] inspected scveral Freightliner vehicles to understand the
avenue(s) that could allow engine exhaust fumes 1o enter the vehicle’s cab or interior.
The fronts] section of the cab has various seals and gaskets related to the moonting of the
vehicle’s heating, ventilation, and air conditioning (HVAC) systemn, the access door to
the HVAC system's filter, and the HVAC system’s water drain vént. DDF's field
inspection revealed that these seals could potentially slip from the intended position and
possibly compromise the inteprity of the seal. This wounld be consistent with xeparts
indiceting that replacing thesc scala or the vent reaolved the fumes problem for several
vehicles included in sither warranty claims or in reporiz to ODI. Some of the trcks were
equipped with Caterpillaz, Mercedes-Benz, or Cummins engines. This confirms to QDI
that although the Detroit Diesel engine had exhaast leaks, more importamily the cab itself
allowed fumes to enter the cab. To address concerns related to the gaskests and scals of
the HVAC system, Freightliner has agreed to release a service bulletin instructing the
dealers, when confronted with a repart of fumes in the cab, on the proper inspection
procedures and to replace the seale and gaskets, if needed. This TSB will be applicable
for 2000-2005 mode! year Freightliner Colurnbia, Century, FLD, and FLN modal trucks,
Further, Freighiliner has agreed to formalize a service notification, which discusses the
checking, and replacement (if necesdary) of the exhaust system flex pipe, which also may
be a source of exhaust leaks.

Based ypon the above information, the actione taken by Detroit Diesel and Freightliner
are sufficient to resolve the issues raised by this investigation. A copy of the Detroit
Diezel memo and the Freightliner service bulletin is aftached. Accordingly, this
investigation ig closed. The Agency will continue to monitor this issue and will take
further action if warranted by the circumstances. The closing of this investipation does
not constitute a finding by NHTSA that a safety-related defect does not exist in the
subject vehicles.



DETROIT DIESEL @

£ Dpltilar Chyiie Compiy
NO.:04T5-19
April 14, 2004
TO: All Diskibutors, Distributor Branches & FLLC Dealars - NAFTA
ATTN. Service Manager and Parts Managers
FROM: Andrew Plant
SUBJECT: Nulsance Exhaust Odors In the Truck Cab

Note: This TS letter supercades 03 TS8-57 Issued 11-21-2003. All copies of 03 TS-57 should be
discarded.

Under certaln condilons, some diivers have noticed an odor in the cab and betleve It to be
angine fumes entering through the vehicle ventilation system.

Contributing factors [nclude but are not limited to:
o Vehicles that ara stationary, with the anglne idbng
o Prevailing wind speed and direction
a Vehicle HVAC satlings
t The position of the cab windows and vants {opan or claosed)

Possibllites include:
O Exhaimst lsaks
O Breather discharge
O Accumuiated oll mistwater vapor in the exhaust system due to excessiva iiling.
a Proximity to other vehicles or equipment oparaling an intemal combustion engine

Crankcase hreather discharge Is nommal and is mada up of mostly water vapor and ail mist
Some amount of exhatist gas leakage s afso normal. Leeks can occur at a number of placee in
the exhaust systemn, typically at clamp joints. If the jeint bacomes logas, the leak mey reach a
higher than normal level. Excessive ding may result in small amounts of unbumed oil mist and
water vapor collecting in the lowar points of the axhaust system. Once the wehicle I brought up
to nomal operating temperaturee and is in a loaded condltion, such as operating at highway
speed, this accumulated oilAvater may bum off and create an odor.

A nomnal concem with motor vehlcls exhaust pas is carbon morcxide exposure. However,
dissef engines inharantly prodkice very kw levels of carbon menoxide, Recert DDC test results
show very low lavels of carbon monoxide in cabs tested, even with tha exhaust pipe
disconnectad from the turbocharger to simuate a leak. The OSHA workplace standard for
pamisaible expoaure leval Is 60 parts per million {ppm) as an average for healthy adults In any
eight howr perigd. DOC testing has found CO levels in the cab to be approximataly 3 ppm, even
when simulating an exhaust lea For futher information, see OSHA's wabsie at
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The following questions have come up from time te time regarding this iseua

1 think | have this problem. What should | do?

First, have your engine inspacted by an authorized DDC or Freightiner outlet.
Minimiza the amount of fime idling the truck and rake sure the cab s wall
ventilated with fresh alr. Do not oparate the vehide if you are drowsy or feel ill
for any reason, or [f you smell any unusual odor. Cortact your authorized DDC or
Freightiiner service outlet for mora information. You can also contact the DDC
Customer Support Center at 313-552-8004.

Should | Install a CO detector In the cab of the truck?

Although you should maeke a decision basad on your own senee of safely, at this
time DDC does not recommend the use of a GO detector. Initial testihg has
shown that cab CO levels are very low and wel below OSHA workplace
axpasure {imks. Cab-mounted CO daetectors can be triggered by a number of
other substances and may become mare of a nuisance than a helpful monlboring
davice. For Instance, cigarette smoke and gasoline englne fumas from cther
fraffic may triggar the detector. Many commesclally avallable CO monitora are
frignered &t levels beginning at approximately 70 ppm and tan easily be
friggered by cigarettas smale (which can emit CO at several hundred ppm).

In the event & diiver complains of odors In the cab, DD will caver the Inspection and engine
repairs to addreas this condifioh under the vehidle warranty. Perform the following:

Inspect the vehide for any vieible exhaust ieaks. The most likely location for a leak Ig at the
meting surfaces of tha following:

Engline components:

Exhaust manifold

Turbocharger

EGR Vake

NOTE: An englneansd vent i3 designed for sfight laakage at the shaft plugy location
S-Pipe

EGR Cooler

EGR Dealivary plpe

Delta P Sensar Lines

Intake Manifoki

Complets vehicly axhaust system, Including:
Turbocharger to Exhaust System flange
Flex Pips

Muffler

Tail Pipa
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Repair Action:

1. Kexhaustlesaks are detected In the vehlcle exhaust system.
O Repalr as necessary following OEM guidelines and parts.
2. i exhaust leaks are gdetectad fram DDC englne componants.
0o Make a notation on the repair order
O Install kit 23534792 following instructions cn 183P581
O Ensure that any laaks are nepairad after compleding this procedure.

3. I no exhaust isaks wee datected with the vehicle exhaust system or tha angine
camponents giid it is apparent that the exhaust manifold slip joint Beal kits have been
inztallad:

a STOPI
o Call Detroit Diesel Customear Support Certer at 313-552-8004 for instructions.

4. I no exhaust ksaks are datacted and tha axhaust alip |oint seal kit has not besn ingtalled:
O Install kit 23534762 following Instructions on 185P581

DOC recommends all repair faclites procure this kit and place in Inventory to ald in quick tum
around time Jor customers with concems.

Submit for eimbursament through the DOC warranty system.
Labor oparation 06.10-11 - 4.0 hours. This lahor oparation was created for this activity and
Includes the complete procedure.

Primary Falled Part 23533277
The narrative must include any noted isaks found during tha ingpection process.

Arcirew Plant
Senior Sarvice Engineer

Enclosure: 185P581



DETROIT DIESEL

Installation Instructions

Q

18SP591 — Exhaust Seal Joint Kit for Serles 60° EGR Englne

Inraducton
To check for leaks, perform the following:

1. K mxheust laaks Bra detected in the vahlcle
exhauet syetem, repal as necessary following
OEM guldebres using OEM parts.

Z. | exhacust lesks are datected from DDC enging
comporents, maka 3 netaticn in the repalr order.
Enewre that any leaks are repalrad after
campleting this procedure. Procead to
disassmmbly

3. If no exhaust leaks ware deteciad with the vehicle
sadvast systemn or the engine componants and it
Is apparent that the axhaust slip joint seal kite
hawa baen instalied, stop and call the Detrolt
Besel Customar Support Certar ab 313-582-8004
for Inedructions.

4. If no mxhaust Isake are detectad and the mxhaust
alip Joint #eal kit has rot been installed, parform
the disaseembly procadurss in this 185P.

This 185P addressss Serina 580 EGR axhatist leak.
The Seal Joint kit, P/N 23534702, ksted in Tabla 1, 16
required and Includes the following Hems:

[ PetNo | W] 7. - Desgrption
23633643 | 2 | Seal Kk
AR 3 Eﬂdmm. Exhaust Maniokd-to-
08929529 1 Casket, Exhaurt Maniold-to-
8020285 1 | Ganusd, Turbe Ol Dram
1BSPSH 1 | Instalistion Instuctions

Table1  Seal.oint KK PIN: 23534792
Additfonal Parts Requlred

The following addilonal parts am recquired i
compiete the installation and are available from

Fraightliner® dealers:

s BOA B1580 or BOW B1550 FRier

» D1-14558, Turbo-to-Exhaust Pipe Clamp {mey be
reguirad If eLrrart one i not reusable.)

Inapaction

Inspect the vehicke for any visible sxhaust leaks. The
inspacticn will include the folowing angine
components:

« Exhaust Manifold

Intake Manifold

Turbochanger Connactions

EGR Vakea

S-Fipa

EGR Coolar

EGR Delivery Plpe

Deits P Senzor Lines

Inspect the vehicls exhaust wystem Induding:
Turbo-to-Extaust Systam Flange

Flex Pipe

Miuifer

Tail pipe

" B B B B § &

& WARNING:
PERSONAL INJURY

Diegsl engine axhmust and some of s
constiiuents are known to the State of Callfornia
{o causs CANCH, birth defecis, and othar
reproductive ham,

Always siart and operste an sngine In & wall-
ventilated aran.

K operating an engine in an anclosed area, vent
the exhauet ko the cutslds.

Do not modify or tamper with the exhaust

systom or emission control system.

A cAuTON:
EXHAUST FUMES

To avold Injury or Injury i¢ bystandsrs from
fumgs, engine or vehicle fusl system service
operations should be parformed In a well-
vantilated area

198P51 Page 1 of 4



Disagasmbly
Dizassambla as folkows:

1. Removea the air fHar rousing.

2. Ramove the turbachargarta-charge air conlsr
plping.

3. Remova the turbocherger heat shield.
4. Remova the turbacharger all drain.

NOTICE

Do not distort the turbo oll drain during
ramoval, Distoried drain tubas will resull n
impropsr oll flow and wil damage the
turbocharger.

5. Remove the turbochargar ahd gaskat.

NOTE:
Discard the turbocharger gaaket.

&, Remove the mixer dellivery plpes and nepect the
flanges for damaga:

q] [Fihe delivery pips Ranges are damaged, replace
the pipa.

b) [Iftha dalivery pipe Ranges are not damaged,
raune e pipe.

7. Remove the alr line or oil lines canneciad to the
EGR valve.

8. Laasan tha EGR vaie and the S-pipe clamps.
8. Ramove tha S-pipa.

10. Remave the EGR valve and inspect the meting
surfacss for pitting or chatter.

s} 1fthe EGR valve is damaged, replace the EGR

wiahow.
b) Kihe EGR vaha s not damaged, reuse the EGR
vahe.

11. Remuove the axhaust mantiold and inapect for
cracks, piting on the mounting surfaces, or
chatter or pitting o the S-plpe seat and [olnks.

NOTE:
Discard the used exhaust manifold gaskets.

12. Ingpect the S-pipa clamp and ansures that the
spherical washer has not baan removed.

13. Clagn tha threacs with B wire brush, if neceasuy. 1o
ramove carbon I:Iﬂd-q'.l and to snsire 2 Hroper torgue
during Instelation.

14. Clean gasket surfacea thoroughly.

Reassembly
Resssemble as follows:

1. Wih the manifold on the bench, wrap the saala
amund the elip jainl

2 Position the splt of tha sasl 80 It IR 10 the tap of the
manifold when mounted ta the engine.

3. Pesition tha shels arcund the seal so the 3pit of tha
sheke will be horizontal to the floor when the
maniold ig mounted to the angina.

NOTE:

if posiicned properly, the saal spiit will ba 50 dadrods
from the shall 2piit Anes. The large, full lip of the shells
ahways facas [sward the turbacharger, and the area
whore the Up s removed must fece toward tha cylinder
head.

4, Lo= lage slip joint piers m comprass the shalls
arcund the s=al. This will aliow the bolt to protrude
endugh to sist the clamp nut. Ses Figure 1.

W0k

Figure 1 LUsing Bilp Joint Pliers tc Gompresa Shelly

5. Positian the balt sa the nut will face away from the
engine and foward tha boliom of the manifald. Do
not fully dghten clamps to altow for adjustment after
manifoid and heat shlekd Installation. Ses Figure 2.

188P581 Page 2 of 4



ME

Figura2 Exhaust Mantfold Clamp Orisntation

B. Install the sxhaist manifold with new gaskets
and adjust the damps as necesaary.

NOTE:
Lea new gaskeate during installwtion.

7. Install iha EGR vaive assembly and the S-pipe
and ensum that the seats are aligned property.
Sea Figure 3 for comect torgque spaciications.

NOTE:
Squareneas of the Joints I3 a good indicator of
praper alignmsmt.

P e

lhl'q- 20 Km on sach ikie
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10. Install the mixer dellvery plpe. Assemble fange
clamps property.

11. Aftach tha EGR actuator lins, ol supply and drain
liney.

12. Assembla the exhaust pipe ta the turbecharger and
ansure proper alignment Use new turbo-to-exhaust
pipe damp I currant one Is damaged.

13. Azsembia the turbocharger-to-chamge air coaler
piping.

14. Roeaasambia tha alr filter hausing end haat ghield.

15. Run the engine t allow the exhaust systsm to

warm. Chack the clamp terque. Torque as
necessary if not to specifications.

16. Visualy mpud around ths [oints e reats for
axhaust leaks.

17. Varlty thet tha dipstick is P/N: 23534201,

NOTE:
i part number of dipatick s nat P/N: 23534201, replace
with P/M: 23534201 pnd fle p soparete claim.

NOTE:
If dipatick was changed, recuca ol level to maat the full
mark.

18, Inmpecd the braather pipe for kinks or damega.
Replece componanta 28 Necesyary,

19. Replaca the HVAC filter with F/N: BOA 81580 or
BOA 81538,

2. Ensure thet the HYAL access pistes are proper
instalied. Son Figurs 4. d

Figure 3 Alignmant of Centsr Saddie over
Hot Plps

8. Install the hrbacharger with a new gaaket.
8. Install turbo il draln.
NOTE:

Inspect O-fings for damage and replacs i
necessary {FAN: 23530682).

Ak

Figurn 4 HVAG Accesa Platas
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21. Enaurs that the cab verts are not blocked.
Sea example in Figure 5.

Figuws B  Cab Vanis {sxampls) '

22, Enaure that tha HVAC drain flap le not missing or
damagedi. Sea Figura &.

Figure 8 HVAC Druin Fiap
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