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Disclaimer

ressed in this article are those of
1 do not necessarily reflect the
sition of the Department of
Defense or the United

| Departmer
; Government.




WHAT IS DIESEL EXHAUST

st is a complex mixture hundreds
oducts of diesel fuel

Two main copon | gas and particulate (DPM)
 exact composition of the mixture depends on
engine types (heavy-duty, light-duty), engine
operating conditions (idle, accelerate,

decelerate) and fuel formulations (high/low
sulfur fuel).



GASES

)n monoxide, carbon dioxide,

itrogen, water vapor, sulfur

I nerous low-molecular-
ight hydrocarbon

wveral of the hydrocarbons are individually toxic

~ aldehydes, benzene, polycyclic aromatic hydrocarbons
(PA s), 1,3-butadiene, etc.



PARTICULATES

m Particulate - Diesel Particulate Matter (DPM)

@ Lessthan 1um in diameter
@ Highly respirable

Diesel particles are carbon at their core

O rgani C an d el e m e ntal with toxics and carcinogenic substances

attached to their surfaces.

carbon account for — Toxics
L 0 : A Metals
approximately 80% of N
the total particulate
o e
matter mass. Y ..

Carbon Core




CITS'OF EXPOSURE TO DIESEL
EXHAUST

and bronchial irritation,
1d asthma-like symptoms

Premature death from cardiovascular,
10nary and respiratory causes, lung



BIESEL EXHAUST A CARCINOGEN?

Potential occupational carcinogen

robably carcinogenic to

0 National Toxicology Program/US Dept of
Ith and Human Services ROC12 - Reasonably
ipated to be a human carcinogen

2 EPA - Likely to be carcinogenic to humans
- by inhalation
@ OSHA - Select Carcinogen




\Viarch 2012 NCI Study

ine workers
on as the best index for

3-fold increase in lung cancer overall
5-fold increase in lung cancer for heavily
exposed

7-fold increase for non-smokers/heavily
exposed



DIESEL EXHAUST STANDARDS

1EPA
. 50¢ 1A
-~ =mACGIH
mMSHA




- EPA'STANDARDS

nhalation Reference



SHA PEL's
have a PEL for diesel exhaust

idual constituents

bon dioxide






“ACGIH TLV

ice of intended changes in 2001

ntal carbon)
Human Carcinogen



HA STANDARDS

upational settings for the mining industry

o/m3 (0.16 mg/m3) of total
netal mines

A requires specific size selective sampling media
luce interferences from tobacco smoke, drill oil
and mineral ore founds in mines

‘method 5040



t a standard -

 WHAT'S NEXT?



Ms. Jena Brunson -
aspiring Industrial Hygienist
d Master Student in need of
~ acapstone project




HOW TO SAMIPLE

tte with jeweled

Quartz cassette



\What’s the difference?

Official MSHA method: Alternative method for non-
@ DPM cassette with a mine settings:
Precision-jeweled @ Preloaded Cassette,
Impactor Quartz
2 Heat-treated quartz filter o Heat-treated quartz filter

s Impactor with precision
sapphire orifices
screens out particles >
1.0 pm such as coal dust

*Both methods can by analyzed
using NIOSH Method 5040*




Why do we care?

----
Ty

S439 for a box of 10 S156 for a box of 50

$43.90 each $3.12 each



Tt ypothesis

tatistically significant difference
0 sampling methods

e are no expectec erences such as coal dust,
co smoke, and mineral ore




P100 FIRE PUMIP




’tng P-100 Fire Pumps

ves 2 workers who work
1 L of fire pump exhaust as
oy bend over pump to make adjustments

1 test lasts a minimum of 30 minutes
s are performed outdoors

we even get positive results?



DPVGassetteland GS-1 Cyclone Three-piece quartz cassette and GS-1
assembly. Cyclone assembly

%7 Cassette outlet

DPM preloaded filter cassette < __—>——— Supportpad
< > Filter

%7 Cassette ring (middle)
= > _ﬂ Nodule for holder
| BOWI. a.ddpter Cassette adapter
Retaining tab (25 or 37 mm)
&7 Cyclone top Nodule for holder
(supplied assembled D Bowl adapter
Retaining tab

Sampling Assem

=
; : I
E with cyclone body)
e &7 Cyclone t
= Thumb screw yclone top

{supplied assembled
[; with cyclone body)

T~ Thumb screw

Cyclone body
Cyclone body

Grit pot

Figures taken from SKC Operating Instructions for the DPM Cassette
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looked like this...

d impactor and the
assette, both




t'we accomplished
een February 2009 and August

Dailrs
during the study



Results

Sampling Date

10 August 2011
4 August 2011
12 April 2011
12 April 2011
14 September 2011

2 April 2010

2 April 2010

6 March 2009

6 March 2009
27 February 2009
27 February 2009

Official
Method:DPM
Cassette (mg/m?3)

Alternate
Method:3-piece
quartz filter

(mg/m?)




lilcoxon Matched Pairs Test

, whether the difference
dians of the two groups of
significant



Analysis of Results

Wilcoxon Matched Pairs Test

Sampling Date Official Alternate Difference | Assigned
Method Method Score Rank

(mg/m?) (mg/m?)

10 August 2011
4 August 2011
12 April 2011

12 April 2011

14 September
2011

2 April 2010

2 April 2010

6 March 2009

6 March 2009
27 February 2009
27 February 2009




/'Icoxon Vlatched Pairs Test

anks of the positive difference scores

N=12 (smaller one, so use this)

| Y. > W-statistic, the difference between the medians
the two groups is not statistically significant

= Because 12> 10 in
total carbon results of the DPM Cassette compared to
the three-piece quartz cassette



Results

(Positive Values only)

Quartz
DPM

Pair 1 Pair 2 Pair 3 Pair 4 Pair 5



95 percentile

(Based on positive results only)

DPM cassette | Quartz cassette

0.095 mg/m3

0.089 mg/m3



Conclusions

use the MSHA standard as a
iting personnel exposure to

sel exhaust _
‘use of the quartz filter is more

nomical and statistically similar to the
cassette with the jeweled impactor.



JESTIONS?
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