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Timeline of PS11 & Procedure 2

* Performance Specification 11 (PS11)
- Proposed PS-11 in April 1996
- EPA OAQPS EMC does field study — 1999
- EPAreproposes PS-11 in Dec 2001
- Promulgated on January 12, 2004 (69 FR 1786)

* Procedure 2
- Promulgated on January 12, 2004 (69 FR 1786)
- Stakeholders Conference Calls — Early 2016

- November 21, 2016 — Parallel Proposed / Direct Final Revision to allow facilities to
”... extend their correlation curve to the lowest PM CEMS response obtained during their
annual quality assurance evaluations - Response Correlation Audit or Relative Response
Audit.”

- February 15, 2017 — Withdrawal of Direct Final rule
- August 7, 2017 — Finalized Revisions — Signed by EPA Administrator




Changes to PS11 & Procedure 2

* Performance Specification 11 (PS11)

— Technical corrections only

* Procedure 2

- August 7, 2017
Data sets from an RRA or RCA which are lower than the lowest data point used

in creating the initial curve will be accepted as long as they meet the following:
e RCA 75% of minimum of 12 runs fall within the +/- 25% emission limit tolerance
*  RRA 2 of the 3 runs fall within the +/- 25% emission limit tolerance

NOTE: In 2016 EPA held 2 of the 3 planned phone conferences with PM
CEMS stakeholders to gather ideas about possible changes to PS11 /
Procedure 2. In the end, the PS11 regulated community said that they
understood what they had and did not want any changes. The last phone
conference was never held.




Where They Are Installed

Sector PM CEMS PM CPMS
Power/Bio-mass 23 100 — 150 8-10
Boilers? 30 - 40
Cement! 2-3 ? No Guess ?
Other? 3-5

All are estimates

1 — Regulatory Compliance

2 — Consent Decrees

3 — The # depends on who you ask

Power is hard to estimate based on coal fire plants shutdowns.




Definitions

PM CEMS — Continuous emission monitoring system for particulate. Must follow Performance
Specification 11 (PS11) and Procedure 2

PM CPMS — Continuous parameteric monitoring system for particulate.

PM Monitor or PM Detector — References to the hardware used to monitor the particulate concentration.

Reference Method (RM) — General reference to EPA manual particulate sampling methods.

Instrument Zero — Documenting the PM monitor’s response to zero PM gas. This can be conducted by
normally removing the PM monitor or probe from the stack to insure it is not detecting any particulate.
This does not require using an EPA Reference Method to define Instrument Zero.

Relative Response Audit (RRA) — Annual QA Check for PS11, except in the years where an RCA is
performed. Requires three (3) RM tests on an “as found” basis.

Relative Curve Audit (RCA) — PS11 QA check of the active correlation curve. This is performed every 3
years.

Absolute Curve Audit (ACA) — PS11 Quarterly Check where the detector of the PM monitor is
challenged with a known reference.




Components of a PM CPMS Curve
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Components of a PM CEMS Curve
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PM CEMS vs PM CPMS

Hardware

Gas Flow Meter

PM Monitoring
Equipment

Compliance

Calculate Curve

PM CPMS

PM Monitor

No

Specific Technologies *
light scattering, light

transmission, optical scintillation,
and
beta attenuation

Operating Limit based on
PM Monitor output of
concentration only

Linear Relationship Only
Average of three (3) RM tests
and Instrument Zero (1 )

PM CEMS

PM Monitor

Yes

Not Technology Specific
light scattering, light transmission,
optical scintillation, beta attenuation
and charge-based detectors

Direct measure of
PM emission rate

EPA's Spreadsheet
You input the data and it tells you
which curves are valid

- Only in MATS and CISWI, PC MACT does not have the same language.



Certification and QA Checks

Frequency

Initially
Daily

Quarterly

Annually

PM CPMS

A site-specific
monitoring plan
to apply sound practices
for
installing, calibrating and
operating
the PM CPMS.

PM CEMS

7-day Dirift (it is a CEMS)
Zero / Span Checks (4% Limit)

Optical Integrity for
light-scattering/extinction-types
Sample Volume for systems using
volume to calculate PM

Absolute Correlation Audit (ACA) -
Challenge Detector with known
reference
Sample Volume for systems using
volume to calculate PM

Just another Quarter
(see above)



Testing and Compliance Comparison

Initial Testing

Annual Testing

Equipment
Establish Limit
Curve Audit

Operating Limit

Compliance Period

PM CPMS

3 runs from Compliance Test (CT)
1 PM concentration

3 runs, but establishes new
Operating Limit for the following year

Specific Technologies
Annually

If CT<75% of Limit then extrapolate
to 75% of PM Limit,

30-day Rolling Average

PM CEMS

15 data points minimum,
over 3 PM concentrations

Relative Response Audit (RRA), years 1
& 2, 3 Data Points at normal conditions,
2 of 3 within +/- 25% Tolerance Limits

Not Technology Specific

Relative Curve Audit (RCA), every 3 yrs,
12 Data Points over 3 PM
concentrations, 75% of data within
+/- 25% Tolerance Limits

100% of permitted limit or 125% of
highest PM CEMS response in initial
curve

30-day Rolling Average



Retesting Criteria

Activity

Trips

Retesting

Retesting Time

PM CPMS

Exceeds the site-specific
30-day Rolling Average limit

Another Performance Test
(3 runs of M5 or M5i)

Perform testing within 45 days

PM CEMS

The greater of:

> 125% of Highest Analyzer Response
from Initial Curve or an Analyzer
Response that corresponds to 50
percent of the emission limit

1) for 24 consecutive hours

2) for more than 5 percent of your PM
CEMS operating hours for the previous
30-day period

At least 3 runs under same conditions
(e.g., at least the same level of analyzer
response)

60 days from when the Trip event
occurred



Total testing days in a 3 year cycle

Activity PM CPMS PM CEMS
Initial Testing 3 runs (2 days) 15 data points (4 - 5 days)
Annual Testing

-years 1 & 2 -CEMS 3 runs (2 days)
-years 1,2 & 3 - CPMS 3 runs (2 days)

Audit of Curve 12 data points (4 days)

- year 3

3-Year Total

- Initial 9 Runs (6 days) 21 Runs (8 - 9 days)

- Later 9 Runs (6 days) 18 Runs (8 days)

The above table compares the total days of stack testing required for a 3-yr time
period, which is overall compliance cycle of a PM CEMS.




PM CEMS “What-if” Scenarios

Procedure 2, Sections 10.5 & 10.6
What happens if you fail an RRA?
If the RRA criteria cannot be achieved, you must perform an RCA.
What happens if you fail an RCA?

Combine RCA data with data from the active PM CEMS correlation in the EPA spreadsheet to
see if you have a valid curve.

If #1 fails, the use only the RCA data to see if can generate a valid curve.

If #2 fails, then within 90 days of failed RCA you must
1) Completely inspect your PM CEMS for mechanical or operational problem
2) If you find a mechanical or operational problem, repair your PM CEMS and repeat the RCA.

3) If no problems are found, you may need to relocate your PM CEMS and conduct a new
correlation curve test.

4) If the characteristics of the PM or gas in your source's flue gas stream may have changed
such that your PM CEMS measurement technology is no longer appropriate. If this is the
case, you must install a PM CEMS with measurement technology that is appropriate for
your source's flue gas characteristics. You must perform a new correlation test



Determining The Right Curve

The following slides will provide an overview of how curve are
created for each application.

As previously stated, the PM CEMS curve is handled by the
EPA spreadsheet. All you have to do is enter the test results
and it will help you select the final curve.

The curve for a PM CPMS is always a linear relationship. We

have provided the equations used to develop that response
curve.



PM CEMS — Curve Spreadsheet
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PM CEMS — Curve Spreadsheet
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PM CEMS — Curve Spreadsheet

* EPA Spreadsheet does the work for you
(https:/lwww.epa.gov/sites/production/files/2017-05/ps11qa_05042017.zip)

SELECTION OF BEST MODEL

Facility: Facility A Emission Unit: Boiler No. 3
Location: Anytown USA Test Dates: March 6 to 15, 2004
Model Conglallon > 0.85 2 Confidence interval < 10% ? Tolerance interval half < 259% 2 Min/max within Does m{.Jde.I meet all
coefficient(a) | — half range percentage | — range percentage - allowable range? criteria?
Linear 0.927 Yes 4.49% Yes 15.6% Yes ib) Yes
Polynomial 0.924 Yes 6.12% Yes 16.3% Yes Yes Yes
Logarithmic 0.892 Yes 5.41% Yes 16.8% Yes () Yes
Exponential 0.902 Yes 5.23% Yes 18.7% Yes (b) Yes
Power 0.922 Yes 4 68% Yes 16.6% Yes ib) Yes

{a) *indicates correlation coefficient is undefined; model does not satisfy criterion.
(D) Mot applicable; criterion applies only to poelynomial model.
Best model: Linear




PM CPMS — PM Concentration Curve

_ (E.)
R= (IEI - Iz)

Where:

R = The ratio of the emission limit per PM CEMS output
from performance test results
E_ = Average Emissions Results from the 3 test runs

|_=Average PM CPMS Instrument Output (milliamps) from the 3 test runs
|_=PM CPMS Instrument Output (milliamps) at Instrument Zero (0) PM




PM CPMS — Operating Limit

* Emissions < 75% of allowable limit
* Two-point linear scaling of the emission limit
* Forcing through instrument zero

0.75(FL)
R

OL= L+

Where:

O, = Operating/Compliance Limit

|, = PM CPMS Instrument Zero (milliamps) at Zero (0) PM

E, = Emission Limit

R = The ratio of the emission limit per PM CEMS output from performance test results




PM CEMS Planning

* Location, Location, Location for the monitor is critical.
Does your monitor respond to process changes?

* RM Testing requires “laboratory skills” in the field

* On-site analysis of PM is extremely important

* No more overlapping runs

* One (1) instrument zero point is allowed for initial curve

* Particulate is stratified and moves around, therefore
changes in gas flow conditions can affect the initial curve as
well as future RCA testing




PM CEMS Planning

Typical Testing Schedule for Initial Curve of a PM CEMS

Day |Description Low | Mid | Hi

1 |Testing Crews Travel/Setup
Run 1 -Low Load (2 hrs) — analyze overnight X

2 |Run2-Low Load (2 hrs) X

- Review results from Run 1
Run 3 — Mid Load Run (1 hr) X
Run 4 — Mid Load Run (1 hr) X
Run 5—Hi Load Run (1 hr) X

3 Run 6 — Mid Load Run l:l hl‘]l X * _ Target the 50 — 75%

Run 7 — Mid to Hi Load Run (1 hr) E' E' range so that the data

Run 8 — Mid to Hi Load Run (1 hr) : : points can count towards
- Review results from Run 5 either category.

Run 9 — Really Hi Load Run (1 hr) X

Run 10 — Max Hi Load Run (1 hr) X

4 |Run 11 — Mid to Hi Load Run (1 hr) = =
Run 12 — Low Load (2 hrs)
Run 13 —Low Load (2 hrs)
Run 14 — Low Load (2 hrs)
Run 15 — Instrument Zero

i i i

5 |Contingency / Demaob




PM CEMS and PM CPMS Curves

The following four (4) slides show PM CEMS (PS11) curves
from several sources. As a point of comparison, the base

concentration data points from the PM CEMS data set to
calculate a PM CPMS curve.

You can see that at very low PM concentrations, the location of
the monitor as well as variation in either the monitor’s response
or the reference method can result in curve which are not
representative of the full PM CEMS response.



PM CEMS/CPMS Curves
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PM CEMS/CPMS Curves
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PM CEMS/CPMS Curves

Reference Method results
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PM CEMS/CPMS Curves
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Inspector General's Report

 Location

https://www.epa.gov/office-inspector-general/report-more-effective-epa-oversight-needed-
particulate-matter-emissions

* Reviewed 30 stack test reports from Region 10
* OIG issued 6 recommendations
* EPA agreed with all 6 and corrective actions agreed to

* OIG considers all recommendation resolved based on EPA’s
agreed to corrective actions




Inspector General's Recommendations

Assist Admin for Air and Radiation and the Assist Admin for Enforcement and Compliance Assurance

1) Develop and implement a plan for improving the consistency of
stack test reviews across EPA regions and delegated agencies.

2) Assess the training needs of EPA regions and state, local and tribal
agencies concerning stack test plans and report reviews and EPA
test methods, and develop and publish a plan to address any
training shortfalls.

3) Develop stack test report checklists for EPA Method 5 and other
frequently used EPA methods to assist state, local and tribal
agencies in their reviews of stack test plans and reports.

4) Develop and publish on EPA regional websites a list of EPA
contacts who can assist state, local and tribal agencies with stack
test method issues or other stack test problems.




Inspector General's Recommendations

Regional Administrator, Region 10

5) Develop a communication plan to make all state and local
agencies within Region 10 aware of EPA requirements and
guidance for conducting stack testing oversight.

6) Develop and implement controls stack testing oversight
activities.



Inspector General's Recommendations

Status

* 1&4 —Resolved — Pending (#1 - 3/21/2022, #4 - 12/31/2019)
OECA will develop and implement a plan to improve the consistency of stack
test reviews across EPA regions and delegated agencies, so that stack testing
is being sufficiently and properly used. Further, OECA will list on its public
website the EPA regional stack testing contacts and a link to the directory of
technical support staff for each of the test methods

« 2 & 3 —Resolved — Pending (#2 - 3/21/2022, #3 - 6/30/2021)
OAR will work with EPA regions and delegated agencies to review currently
available stack testing materials and assess training needs with respect to
approving stack test plans, reviewing stack test reports and conducting EPA
test methods. The OAR then will work with EPA regions and delegated
agencies to identify training shortfalls and develop a plan to address the
shortfalls. Further, the OAR will work with EPA regions and delegated agencies
to develop checklists for reviewing stack test reports for seven EPA methods.




Inspector General's Recommendations

Status

* 5 —Resolved — Pending - 5/31/2022
EPA Region 10 will distribute the EPA stack testing requirements and
guidance to its state and local agencies in writing. The region also will present
this information at the quarterly meetings with state and local agencies. When
OECA and the OAR release new information related to Recommendations 1
4, Region 10 also will communicate this information to its state and local
agencies in a meeting and in writing.

* 6 — Resolved — Pending - 3/31/2022
Region 10 agreed to conduct annual meetings with its state and local
agencies to discuss their stack testing oversight activities. After OECA and
the OAR have completed the corrective actions for Recommendations 1 and
3, Region 10 will meet with its state and local agencies to discuss and
implement any new stack test oversight policies and guidance.




Inspector General's Report

Comparison of Region’s Observations and Reports Reviewed

Percent of stack test Reports
State and local clean air agencies Observations * Reviewed
Olympic Region Clean Air Agency Close to 100% each year 1
Washington State Department of Ecology Eastern Regional Office About 80% each year 5
Spokane Regional Clean Air Agency About 75% each year 1
Southwest Clean Air Agency About 60% each year 5
Puget Sound Clean Air Agency About 25 30% each year 4
Northwest Clean Air Agency About 10% each year 3
Industrial Section Mone observed in 2017 8
Central Regional Office None observed in 2017 3

* As reported to the Office of Inspector General by each agency and office or section

Note: Over half of the reports review came from regions with very little or no observations.




Summary of My Thoughts

PM CPMS and PM CEMS do work.

This is based on experience with these applications on approximately
250 programs at power plants, cement plants, boilers, biomass, metal,
producers, etc.

The Reference Methods are really good, because of PM stratification
every calibration is site specific and compensates for the monitor.

Manual testing is all about who is doing it and consistency. Select your
testers based on experience and capability, not on price.

Understand your process. It will help you identify your monitoring
location and plan for your testing.

Make sure the technology fits your personnel. It is key that they are
capable and comfortable working on the final system.

The worse part about PM Monitoring is the unknown.



Summary of My Thoughts

PM CPMS first appeared in the final version of the Mercury and
Air Toxics (MATS) rule for power plants in 2014

PM CEMS have been in use for over 10 years. These were
mostly facilities who were issued a consent decree, therefore
the processes vary and there is no complete list.

B3 Systems has been working PM CEMS (PS11) applications
since 2010. This includes all industries who have been required

to install and operate them.
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