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Presentation Overview

* Areview of common manual mercury
sampling methods

 The advantages and disadvantages of each
test method

* A summary of things to consider when
choosing a test method

* A comparison of paired train sampling data



Mercury Sampling Methods

* There are three commonly used sampling
methods for total mercury and a fourth
sampling method used for mercury speciation.

 These sampling methods can be characterized
as either isokinetic or non-isokinetic sampling.

— Isokinetic Sampling Methods
* US EPA Method 101A
* US EPA Method 29

* Ontario Hydro Mercury Speciation Method/ASTM D6784-02

— Non-Isokinetic Sampling Method
* US EPA Method 30B



Isokinetic vs. Non-Isokinetic Sampling

* |sokinetic Sampling:
— Sampling at multiple points across several

traverses of the stack or duct 56 @

S-5 @

— Purpose is to capture particles that pass %;
through a defined area without disturbing 5 [£5 (4 ES\ez\er| o
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— the velocity of gas entering the sampling 529
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nozzle is equal to the velocity of the
undisturbed gas stream at each point
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* Non-Isokinetic Sampling:
— Typically single point sampling at a constant flowrate for a specified
period of time



US EPA Method 101A

Probe Stack Wall

fl\\ = L
| I
1 |

EE
f_))
Reverse-Type /J;I/
Pitot Tube
Pitot
Manometer
Ice Bath
Bypass Valve
Vacuum Gauge
L ONGLI ©
Orifice ,_ |
r 3 v - I I
Main Valve —
T = Thermocouple
. L Impinger Contents
Orifice Air Tight 1. 50 mL 4% KMnO,/10% H,50,
Manometer Pump 2. 100 mL 4% KMnO,/10% H,S0,
3.100 mL 4% KMnO,/10% H,S0,
4. Silica gel

Dry Gas Meter

= % ORTECH



US EPA Method 29
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Ontario Hydro Method
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US EPA Method 30B

Sample Collection Media
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Method Comparison

Test Method Sample Duration Rzzz::)r(:/n"r?rt:e S?;:]::;T:; Cost
Ontario Hydro Method ~ 3 hours ~ 1.5 hours 10 $SSS
ASTM D6784-02 ~ 3 hours ~ 1 hour 6 $SS
US EPA Method 29 Typically 2 — 4 hours ~ 1 hour 7 SSS
US EPA Method 101A  Typically 2 — 4 hours ~ % hour 1-3 SS
US EPA Method 308 T(‘l"':iiz'g’ol d':,:)’ <hhour . dZTubes) $




Comparison of Test Analytes

Particulate Gaseous Other
Test Method He He Hg (0) Hg(ll) Metals
Ontario Hydro Method Yes Yes Yes Yes Yes
ASTM D6784-02 Yes Yes Yes Yes Yes
US EPA Method 29 Yes Yes Yes Yes

US EPA Method 101A Possible Possible Yes

US EPA Method 30B Yes Possible Possible




What Method to Use?

 Depends on what you are looking for

* Depends on the purpose of the testing
— Compliance

— Engineering Tests
— RATA

 Depends on the nature of the gas stream
— Particulate matter
— Moisture content
— Acid gases



M30B QA/QC Requirements

While US EPA Method 30B may look like the
easiest and cheapest option there are minimum
QA/QC requirements that must be met in order
to validate the tests.

e US EPA M30B minimum QA/QC requirements:

— Spike Recovery
— Paired Trap Agreement
— Breakthrough



US EPA M30B - Spike Recovery

* Mercury traps must be pre-spiked with known
guantities of mercury prior to sampling

* The recovery spike must be within 50 to 150%
of the expected mass collected in the traps
during sampling

* Spike recovery must be between 85% and
115%
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US EPA M30B - Paired Trap Agreement

* The method requires the paired sorbent trap

agreement to be:

— <10% relative deviation for mercury conc. greater
than 1 pg/Rm3; or

— <20% relative deviation for mercury conc. less than
1 pug/Rm?

* |f the paired trap agreement is greater than the
above stated limits the run is not valid

* You need 3 valid runs for a compliance quality
test program
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US EPA M30B - Breakthrough

Section 2

 The method requires the Section 2 breakthrough to
be:

— <10% of the Section 1 mercury mass for mercury conc.
greater than 1 pg/Rms3; or

— <£20% of the Section 1 mercury mass for mercury conc.
less than 1 pg/Rm3

* |f the breakthrough is greater than the above stated

limits the run is not valid as there is the potential for
mercury loss
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Section 2 Breakthrough from Source
Testing Programs
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What does this mean?

You may need to do more than three test runs
and/or more than one spike recovery to ensure
QA/QC requirements are met.

Otherwise the MOECC may reject the results if
testing is being used to determine compliance
with ECA limits or to meet site specific periodic
testing requirements (i.e. quarterly sampling)



Mercury Comparison Data
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US EPA Method 29 vs.
Ontario Hydro Method
Paired Train Results

Test Sample Mercury Conc. %
Series Method nug/Rms3 Difference

M29 4.66

1 Ontario Hydro 4.38 6.0
M29 1.29

2 Ontario Hydro 1.27 1.6
M29 10.4

3 Ontario Hydro 10.0 4.0
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US EPA Method 30B
vs. Isokinetic Sampling

* Sampling notes:

— Isokinetic Sampling Trains
* Sampling period ranged from 3-5 hours
* Multi-point sampling

— Method 30B Sampling Trains
* Sampling period was 60 minutes
* Single point sampling
* Average results of paired traps



US EPA Method 30B

vs. Isokinetic Sampling
e Analysis and emission calculation notes:

— Isokinetic sampling train data includes mercury
captured on the filter

— Method 30B data is the average of the paired
traps

— Fractions <RDL were assigned a value of zero
when calculating emission data

O Comparison testing was conducted with the assistance of
H104UMEX Ohio Lumex who contributed the M30B sampling media
and analysis for the program.



Industry
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Questions?

Tina Sanderson, B.Sc. QSTI
Senior Specialist — Emission Testing
ORTECH Consulting Inc.
tsanderson@ortech.ca
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