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Outline

* What is the CPDM?

= MSHA CPDM requirements.
: HOW to progfam a CPDM.

* Sampling with the CPDM.

= How to use the CPDM to change work practices to lower dust
exposures. -

= Advantages of the CPDM over traditional gravimetric samplers



what is the CPDM?
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= CPDM is an acronym for “"Continuous Personal Dust Monitor”.

= The CPDM provides a continuous, “near real-time” (every minute)
read-out of the respirable dust concentration in the air.

* The CPDM differs from a traditional gravimetric pump by utilizing a
tapered element oscillating microbalance.

= Currently, there is only one NIOSH and MSHA approved CPDM: The
PDM 3700 manufactured by Thermo-Fisher Scientific.

— CPDMis a general acronym for the type of instrument.
— PDM isthe model name for Thermo-Fisher Scientific’'s CPDM.



How does the CPDM function?
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= Pump pulls sample air through a Higgins-Dewell cyclone at 2.2 LPM, which
removes the non-respirable particles.

- Non-respirable particles are deposited in the grit pot.
" S'am-ple air is heated and dried.
= Air enters the mass transducer, which houses the TEOM.

= Air passes through the filter and dust is. deposited on the filter.
— See previous slide on how the TEOM calculates the mass and concentration.

= Air exits the TEOM and passes through various sensors that measure
differential pressure, temperature, relative humidity, and filter loading
pressure.

- = Ajr exhausts out of the unit.



How does the CPDM Function?
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Other PDM 3700 Features
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Every minute the PDM records data that can be accessed with a computer generated .csv file.
The PDM has a tilt sensor that can provide corrections for the calculated mass.

'I'\/Iinimu_m 12 hour run time (assumes the warm-up period is on the charger).

PDM can be quick started or programmed to start.

PDM provides a cumulative dust concentration since the start of the shift, as well as
concentration for the past 30 minutes.

— The Second Sample feature can be used to measure the dust concentration for a specific period. A 15 min
cumulative concentration can also be provided.

PDM also provides how far you are into exceeding the concentration limit for the
programmed shift.

PDM displays when a status condition has been recorded.



MSHA’s CPDM Sampling Program
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The 2014 Dust Rule requires that coal mine operators use the CPDM
for compliance sampling.

- 15 representative samples for designated occupations and other designated
occupations each quarter.

— 5 valid representative samples for part go miners.

1.5 mg/m3 standard (0.5 mg/m3 for intake air and Part go miners)

— Gravimetric pumps are still used by inspectors to determine if a reduced
standard is necessary as CPDM samples can’t be analyzed for quartz.

Portal to Portal Sampling

* Operator must submit samples to MSHA using the MSHA portal.



Noncompliance
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Operator Sampling
Based on:

2 or more of 5 valid res'pirable dust samples from a DWP, DA
or Part 90 miner are =2 ECV

3 or more of 15 valid respirable dust samples from a DO or
. ODO are 2 ECV
“Or” the average for all valid respirable dust samples in a

sampling set are > ECV ( average of 5 or.15)

MSHA Sampling
A single valid respirable dust sample > ECV (single sample)



ECV |
(Excessive Concentration Value)

Accounts for margin of error T,
between true dust e e A
concentration and observed VAiEdb; e
dust concentration B s
measurement. The ; =
appropriate chart for ; —
instrument, number of . | —
samples and standard must | %Z@

be utilized (Table 70-1 is one ; -
Example). | o

0.85
0.74
0.65
0.54
0.44




Program PDM Unit from Computer
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= Connect PDM unit to charging unit

= Connect charging unitto Shift
persona| Computer Warm-up Start Time

* Open WinPDM software

= Choose a connection type

. = Note “Connected To PDM”
message and Serial #

= Click “Program Shift” in
upper left

sample Start Time

WinPDM will only run on a Windows operating system



Program PDM Unit from Computer
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Enter all data that can be filled in such as:
Wearer ID, Mine ID, Mine Name, Company Name, MMU DA/SA, etc. Fle_View Opflons_Wihdow_Hep

CliCk ”OK” ! . ,PDM—COMl
Click “Done-

Note: the Shift Concentration Limit
is the applicable standard

ay [ Thursday [ Friday [ Saturday

FOM Firmware Version: 0.00

PDM unit can now only be stopped by a computer or designated run
- time



Programming - Notes

Expected temperatures are based on the
temperature of where the PDM will begin and
_end sampling, not the expected mine temperature
By default the PDM reports dust concentrations as an MRE equivalent

When programming for ODO sample enter 4 digit ODO identification number for
MMU value |

The wearer ID can be the miner’s MIIN,
company's employee number or whatever other
means the mine has to identify the employee

(The SSN MUST NOT be entered as the wearer ID)



Warm-Up Period

= The PDM 3700 requires a 35 minute
warm up period before sampling starts.

Table 1-2. Temperature of Mass Transducers and Heaters

[ Wa’-rm-up period iS necessary to bring the Ambient Operating Air Inlet Heater TE Heater
' - h : - Temperature Set Point (C) (Az) Set Point (C) (Tz)
temperature to the correct set point. 08104 °F (3740 °0) o 50 C

: 86-97 °F (3036 °C)
= Several set points can be used, but every | EE———"

ambient temperature range has an 60-72 °F (16-22°C |
optimal set point. 48-59 °F (9-15 °C
35-47 °F (2-8 °C) ‘

23-34°F (-5 10 41 °C) ‘
10-22 °F(-12t0 -6 °C) ‘
-210+3°F(-1910-13 °C) ' '

— If the ambient temperature gets lower than
the recommended range for the selected set
point, decreased battery life can be
expected.

— If the ambient temperature gets too high, a
- TEMP OUT OF RANGE status code can
occur.



Before Sampling
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= Make sure the CPDM has a new filter
= Make sure the sample line is cleaned out
= Program the personal samples

= |f using the manual start for area samples, make sure the appropriate
settings are programmed in the CPDM (MRE equivalent, dust
standard, ambient temperature setting)

» If you program the sample, the CPDM will automatically start
warming up when needed to start sampling at the right time

 If manual starting, make sure the CPDM is started at least 35 minutes
before sampling needs to be started



Sampling with a CPDM
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= While the CPDM is required for taking compliance samples it can also
be used as an engineering tool to quickly determine dust
concentrations. -

— This allows for on-the-fly changes during a shift with regards to ventilation and
other dust controls.

— The CPDM can also be used to help miners identify and avoid high dust
concentrations. |

» Different strategies can used for personal and area sampling.



How Miners Have Used CPDMs
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* Inthe 2007 NIOSH publication " Miners’ Views about Personal Dust
Monitors” several miners were interviewed on how they utilized the
CPDM.

* Miner’s used the information on the CPDM to lower their dust
concentration by:
— Adjusting position
— Kept ventilation curtains closer to the face and tighter
— One miner wore his respirator more often on tasks he identified as being dusty



How to Use a CPDM During a Dust Survey

— :- e . — —— =

Personal samples
— Program the CPDM in WinPDM just like a compliance sample
PDM will start and stop automatically
— Utilize second sample featureto sample exposure during various tasks in the mining cycle

— Compare second sample results with the primary sample results for the whole day to determine dusty
~ tasks/activities

Area samples

- Programmed start not necessary, though it can be used

— Use the'second sample feature to sample areas of interest

— CPDM can also be used to quickly identify areas with high concentrations

Always write down start and stop times for second samples and the CUM2 number at the end
of the second sample

Make sure you monitor mining activities that could effect the sample results



Display Screens

30 MIN CONC 0.22

CUM1 CONC 1.21

* 30 Min CONC — Average concentration for

" the past 30 minutes

* CUM1CONC-Average Concentration since
the start of the shift

* 30 min concentration bar graph — most recent
30 minutes on the right and the oldest on the
left

» Top number is the highest concentration and
bottom number is the lowest concentration

SHIFT LIMIT 2.00

PERCNT OF LIMIT 25%

Shift Limit— Programmed concentration
limit

PERCNT OF LIMIT-How close you are to
getting an exposure

TIME 15 MIN 1.10

01:00 CUM2 0.37

15 MIN — Average concentration for the past
15 minutes ‘

CUM2 — Average Concentration since the
start of the second sample |

Time — Length of the second sample



Examples

* Longwall Mine — different types of
cuts were examined using the
second sample feature

Two occupation samples on
the shearer operator and the
shieldman

One area sample near the
shieldman

Table 7. PDM Occupational and Area Cumulative Respirable Dust Concentrations
Collected on the January g Day Shift

Start Cum. Sample

Cut Sequence PDM Carrier Conc. Time
Time 3 X _
mg/m mmutes

hearer operator,
8 49 am |3 .
am MSHA (near shearer operator),

tail-to-head pass” MSHA (near shearer operator)a

tallgate cutout

MSHA (near shieldman)a
shearer operator,

_shearer operator, |
'MSHA (near shearer 0




Examples

Start Cumulative
Tipple Area Time | Concentration

10:19 am
Sort Cutter Room 11:34 am

9:15 am
g | _915am
Elkol Truck Loadout Bay 1958 om
Operator’s Control Room | 138pm [ 000 [ 16

 Different types of area samples in a surface coal operation using the second sample
function.
* Unlike a gravimetric sampler, the CPDM can be used to quickly identify dusty areas.



Examples

CPDMS comparing personal
sample results on different
cuts with different Air
Quantities. . _
Continuous Miner Operator
was able to reduce his
concentration by changing
position after cut 6.

Continuous Shuttle Car | Shuttle Car ir
Miner Bolter | Operator #1 | Operator #2 Quantity
Operator (cfm)
8,651
14,614
11,071

205 | 1.1 13,324

£ - 0.20 Exhaust
. 1.21 12,393

027 28859
2.26 ;

0.58 12,428

* —indicates cut cannot be used to evaluate blowing line curtain
() —indicates a cut that did not utilize the higher line brattice air quantity



Data_AnalysiS
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= The data that the CPDM collects can be downloaded in a .csv file

— Cum 1 Concentration, Cum 2 Concentration, 30 min concentration, and 15 min
Concentration can be seen for the entire sampling period

- Status conditions, if they occur, will be listed for each minute that they occur.
= WinPDM can generate charts for all data recorded each minute.

* Similar charts can be generated from the .csv file for certain time
ranges in the sampling period

= Periods of high dust concentrations that were missed during
sampling can be found by reviewing these charts

* |f needed, things such as ambient temperature and humidity can
likewise be tracked.



Example of a Miner Operator
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why Use CPDMS Over Gravimetric?
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CPDMs give instant results. Nb need to wait for a lab to analyze them.
Second samples can be taken on the CPDMs used for personal sampling
Area s..'ampling is much easier on a CPDM. No need for swapping cassettes.
CPDMs can be used to identify dusty areas for area sampling

Since the CPDMs can be programmed and saved data, pumps will be turned off
automatically (if programmed) and area samples do not have to be turned off or
even have the value written down

Cost per sample is cheaper

Sampling data can be analyzed to identify points in the sampling period where
there are high dust concentrations.



Information-
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= Certified Person; Sampling Presentation

= Certified Person; Maintenance and Calibration Presentation

= Operators Manual



https://www.msha.gov/sites/default/files/Training_Education/CPDMSamplingTS.pdf
https://www.msha.gov/sites/default/files/Training_Education/Maintenance%20and%20CalibrationTS.pdf
https://www.thermofisher.com/document-connect/document-connect.html?url=https%3A%2F%2Fassets.thermofisher.com%2FTFS-Assets%2FLSG%2Fmanuals%2FEPM-manual-PDM3700.pdf&title=T3BlcmF0b3ImIzM5O3MgTWFudWFsIGZvciBQRE0zNzAwIFBlcnNvbmFsIER1c3QgTW9uaXRvcg==

Contact Information

Brandon Christ

412-386-6345
christ.brandon@dol.gov
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