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DEVELOPMENT OF A PRELIMINARY
ENVIRONMENTAL PERMITTING SCREENING
TOOL

4l

Tool to assist facilities Installing CHP equipment determine the applicable
environmental regulations and standards. This tool is applicable to small
gas turbines between 1 and 5 MW in assessing air permitting requirements
and resulting operation limitations during the planning phase of a project to
help owners determine economic feasibilities of CHP projects.

. C. Thomasson Associates, Inc.

2950 Kraft Drive, Suite 500, Nashville, Tennessee 37204-0527, (615) 346-3400
i | i www.ICThomasson.com
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TASK: Investigate State Permitting
Procedures

Provide overview of gas turbines and applicable Federal regulations
Clean Air Act and implications to Cogeneration Facilities
Investigate State permitting practices

» Establish permit requirements and triggers
= |dentify Mlnor/Major Source thresholds

Discuss Attainmen: [/non-attainment consequences
] entlfy PSD —Jﬂ'ﬁ ¥

- i

* /3 Solar Tairas 60-7800,
Wt Crenisd URiversity
- S Permpft



TASK: Prepare State Air Permitting
Guidance

f

= Examples of Major Source Permits for natural gas fired turbines at
CHP plants located in Tennessee, Federal Land, South Carolina,
Mississippi, and North Carolina are included.

= Examples of CHP facilities located in Alabama, Georgla Florida, and
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Solar Taurus 60-7300..5MW-Eas Turbme
Middle Tennessee State University
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TASK: Task Report Document

N
N

ks

Overview of Gas Turbine CHP Facilities and their Potential
Environmental Impact

Overview of Federal Permitting Programs
Example of Part 71 permitting

Overview Of Facility Wide/Title V/Part 70 Permitting Per Region
IV State

Example of Gas Turbine CHP FaC|I|t|es Per Region IV State
Permlttlng Flow Diagrams Per Reg n r fate
rerview of State Deadllnes, ees, and Sub te

-

Solar Taurus 60-7300, 5 MW Gas Turbine
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Permitted Part 70 . f-?



Description of Progress Against Task(s)

N

INVENTORY

OBTAIN CONSTRUCTION
PERMIT 90 DAYS PRIOR TO)
CONSTRUCTION

FROM EMISSIONS.

‘OTAL FACILITY EMISSIONS>
<100 tpy of any criteria pollutant

<10 tpy of any HAP
<25 tpy of all HAP's at facity,

Flow Diagrams for

= Emission Inventory Determination

= Net Emission Change
= State Permitting Procedures

Emission Calculations for an example Cogeneration :

Facility

TN PERMITTING FLOW DIAGRAM

FACILITY IN A NON-
ATTAINMENT AREA?.

PROCEED TO

'SOURCE PSD
APPLICABILITY

FROM MAJOR NEW
'SOURCE PSD
APPLICABILITY

SIA

REGISTER SOURCE

TOTAL FACIITY
NO EMISSIONS:
50 tpy of any crierj
pollutant

of any polutant
or
for non-attainment areas
100 tpy of CO
40 typ of NOX
40 typ of SOx

LIMIT EMISSIONS VIA OPERATING
HOURS OR CONTROL EQUIPMENT

LIMIT EMISSIONS
VIA OPERATING HOURS OR
CONTROL EQUIPMENT OR
FUEL RESTRICTIONS?

YES

NET EMISSIONS
CHANGE FLOW

CCOMPLIANCE CUCRAN

'ARE FACILITY EMISSIONS'
BELOW MAJOR SOURCE
THRESHOLD LIMITS?

COMPLIANCE

OBTAIN CONSTRUCTION
PERMIT 120 DAYS PRIOR
TO CONSTRUCTION

OBTAIN CONSTRUCTION
PERMIT 120 DAYS PRIOR TO
CONSTRUCTION

CONSTRUCTION PERMIT
EMPLOY BACT
TECHNOLOGIES

GBTAIN PART 70
OPERATING PERMIT FOR

PSD 60 DAYS PRIOR TO

From Permitting

DETERMINE NET EMISSION CHANGE

EMISSIONS INVENTORY

Select CHP Equipment
and Facility Location

¥
Obtain maximum heatinputrate (mmBtu/hr) and
emission factors (Ib/mm Btu) for criteria pollutants

Determine from vendorand/or AP-42 for:

operating o Gas Turbine atMinimum & Avg.Outdoor
hours AirTemp
peryear . DuctBurner (Fresh Air Firing Mode)

. DuctBurner (Supplemental FiringMode)

. Standby Boiler

v

Determine hourly emissions foreach piece of equipment (i.e., gas
turbine,ductburnerin fresh airand supplementalfiring modes and
standby boiler)

Emissions (lb/hr) = (emission factor) x (heatinputrate)

¥

Determine maximum hourly emissions for CHP using potential
operating scenarios i.e.

. Gas turbine operating alone
. Ductburneroperating alone under fresh air firing
Standby boileroperation alone
Gas turbine operating in conjunction with ductburner
supplementalfiring
. Gas turbine operation in conjunction with standby boiler

Determine Potential Annual Emissions
Emissions (tons/yr) = (emission factor) x (heatinputrate) x (operating
hours/year) /(2000 Ib/ton)

Add any otheremissions from other sources on property to
determine facility annualemissions

Proceed To
Permitting
Flow

Diagram

Flow Diagram

Return To
Permitting Flow

Net Emission Change = (emission increases associated with the proposed modification) - (source
wide creditable contemporaneous erissions decreases) + (source-w de creditable
contemporaneous emissions increase)

DETERMINE NET EMISSION CHANGE

Exempt from PSD Review|

Is the Emission
rease Significi

’ v
Determine the start and end dates of the contermporaneous period of

the proposed project. The start date is years before the date of
construction. The end date is w hen operation starts

i

Determine Potential Annual Emissions
Emissions (tons/yr) = (emission factor) x (heat input rate) x
(operating hoursfyear) / (2000 lbiton)

i

Determine emission increases (or decreases) at the source.

i

Determine if your emission changes are creditable.
See Title 40CFR 51.166(b)(3)(i) - (vi)

i

Determine, by pollutant, the amount of each contemporaneous and
creditable emissions increase and decrease.

i

Calculate all contemporaneous and creditable increases and
decreases with the increase fromthe proposed modification to
determine if a significant net emissions increase will occur.

Is the Emission
rease Significant?

YES

D Analysis

Diagram




Description of Progress Against Task(s)

N

L/

Flow Diagrams for
= Air Quality Analysis

= Federal Permitting Procedures
= New Source PSD Determination

Facility

MAJOR NEW SOURCE PSD APPLICABILITY

From Permitting
Flow Diagram

DEFINE THE SOURCE
« Includes all related activities classified under the same 2-digit
SIC Code number
* Must have the same owner or operator
+ Must be located on contiguous or adjacent properties
«_Includes all support facilities

DEFINE APPLICABILITY THRESHOL DS FOR MAJOR SOURCE AS A
IOLE
100 tons per year per total facility criteria pollutant at any of the 28
source categories listed in Table XYZ (You will more than likely be in
this catego
250 tons per year for all other sources

DEFINE PROJECT EMISSIONS
Reflect Federally-enforceable air pollution control efficiency operating
conditions
Determine for each pollutant by emissions unit.
Sum pollutants for all emission units (including fugitive emissions

ASSESS LOCAL AREA ATTAINVENT STATUS

Area must be attainment or unclassifiable for at least criteria pollutant for PSD to
apply

+  See non-attainment maps for guidance

Verify with governing authority

DETERMINE IF SOURCE IS MAJOR BY COMPARING ITS POTENTIAL EMISSIONS
TO APPROPRIATE MAJOR SOURCE THRESHOLD
« Major if any pollutant emitted by defined source exceeds thresholds, regardless of area
designation, i.e., attainment, non-attainment, or non-criteria pollutants i.e. greater that 250 tons
per year of any pollutant
+_ Emissions exceed an applicable 100-tons per year threshold (facility is listed in Table 4.1-2)

DETERMINE POLLUTANTS SUBJECT TO PSD REVIEW

Each attainment area and non-criteria pollutant emitted in "significant” quantities

Any emissions or emissions increase from a major source that results in an increase of lug/m3 (24
hour average) or more in a Class | area if the major source is located or constructed within 10
kilometers of that Class | area

Return To
Permitting Flow
Diagram

Emission Calculations for an example Cogeneration

FEDERAL PERMITTING FLOW DIAGRAM

Above Major Is this facility’
Emissions Estimate Source YES- above PSD
Threshold? threshold?

NO

Register Insignificant

Source

YES

Non-Attainment

* RACT

* LAER

« Offsets

* Analyses

{#—NON-COMPLIANCE—

Above Major
Source

u
Threshold?

NO

v

Limit
Operating
Hours

Perform PSD Review of
Control Technology
Review
Air Quality Impact
Analysis
Additional Analyses
to determine PSD
compliance (tpy <
allowable levels)

COMPLIANCE

Major Source Application

NON
COMPLIANCE

Install new
control
equipment or
restrict fuel
emissions

COMPLIANCE

Basic Steps in the Air Quality Analysis
(NAAQS and PSD Increments)

‘ Pollutant emitted in significant amounts ‘

Meteorological Data l
Model impact of proposed source:
Source Input Data

No Further NAAQS or PSD
Increment Analysis Required
for Pollutant

“Ambient Concentrations Above Air Quality
Significance Level

YES

Determine need for pre-application monitoring

]

Determine impact area

v

‘ Develop emissions inventory ‘

- Meteorological data i

Model impact of proposed, existing, and secondary
emissions

Add monitored background levels (for NAAQS only)

I

Demonstration of compliance




Coordination with Interested Parties and
Other Project Teams

- Facmty Managers

= CHP Prolect Evaluation Teams LE e
Regional CHP A pplicatio 3
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-Y04-05 Timeline

N

Date % | Task Description
4/03 0 | 1. Kickoff—project plan, fee and milestone schedules
6/03-9/03 20 | 2. Catalog equipment, heat rate, define scope of equipment and per mitting type
9/03 20 | 3. First Task Report submittal--progress check
9/03-12/03 30 | 4. Research TN state permitting processes
12/03-3/04 | 40 | 5. Develop streamlined processfor TN permitting
12/03-4/22 | 40 | 6. Create Flow Diagramsfor TN
4/22 40 | 7. Present, Review, and Comment—M eeting, review and comment
4/22-12/04 50 | 8. Repeat 3-5for 7 remaining Region 1V states, address commentsfor TN
12/04 80 | 9. Completed Region IV permitting matrices—M eeting, review and comment
12/04-3/05 85 | 10. Overview of facility wide permitting and stepsto incor porate CHP equipment,
interface issues
12/04-3/05 | 90 | 11. Overview of Greenfield CHP facility per mitting
6/05 100 | 12. Final Report—M eeting, review and comment




Questions?

(Three Following slides have larger Flow Chart Figures)
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EMISSIONS INVENTORY

Select CHP Equipment
and Facility Location

v
Obtain maximum heat |nput rate (mmBtu/hr) and
emission factors (Ib/mmBtu) for criteria
Determine pollutants from vendor and/or AP-42 for:
operating * Gas Turbine at Minimum & Avg. Outdoor
hours Air Temp
per year * Duct Burner (Fresh Air Firing Mode)
e Duct Burner (Supplemental FiringMode)
* Standby Boiler

v

Determine hourly emissions for each piece of equipment (i.e., gas
turbine, duct burner in fresh air and supplemental firing modes
and standby boiler)

Emissions (Ib/hr) = (emission factor) x (heat input rate)

v

Determine maximum hourly emissions for CHP using potential
operating scenarios i.e.

. Gas turbine operating alone

. Duct burner operating alone under fresh air firing

. Standby boiler operation alone

. Gas turbine operating in conjunction with duct burner
supplemental firing

. Gas turbine operation in conjunction with standby
boiler

v

Determine Potential Annual Emissions
Emissions (tons/yr) = (emission factor) x (heat input rate) x
(operating hours/year) / (2000 Ib/ton)

Add any other emissions from other sources on property to
determine facility annual emissions

Proceed To
Permitting
Flow
Diagram

FEDERAL PERMITTING FLOW DIAGRAM

Emissions Estimate

-«

Above Major
Source
Threshold?

Is this facility
above PSD
threshold?

YES

NO
4

Register Insignificant
Source

A 4

Non-Attainment
Areas
RACT
LAER
Offsets
Analyses

«—NON-COMPLIANCE—

Perform PSD Review of
Control Technology
Review
Air Quality Impact
Analysis
Additional Analyses
to determine PSD
compliance (tpy <
allowable levels)

COMPLIANCE

Above Major
Source
Threshold?

NO———»

Major Source Application

<
m
(2]

v

Limit Operating
Hours

NON Install new

COMPLIANCE

equipment or
restrict fuel
emissions

control COMPLIANCE!




PreliminaryAnalysis ——————!

4——  Fullimpact Analysis

Basic Steps in the Air Quality Analysis
(NAAQS and PSD Increments)

Pollutant emitted in significant amounts

MAJOR NEW SOURCE PSD APPLICABILITY

Meteorological Data h 4

From Permitting

Model impact of proposed source Flow Diagram

Source Input Data v

DEFINE THE SOURCE

* Includes all related activities classified under the same 2-digit
SIC Code number

Ambient Concentrations Above Air Qualiy No Further NAAQS or P_SD ¢ Must have the same owner or operatlor '
Significance Level NO— Increment Analysis Required * Must be located on contiguous or adjacent properties
for Pollutant ¢ Includes all support facilities
4

DEFINE APPLICABILITY THRESHOLDS FOR MAJOR SOURCE AS A

WHOLE

YES * 100 tons per year per total facility criteria pollutant at any of the 28
source categories listed in Table XYZ (You will more than likely be in
l this category)
e 250 tons per year for all other sources

Determine need for pre-application monitoring

Y
DEFINE PROJECT EMISSIONS
* Reflect Federally-enforceable air pollution control efficiency operating
v conditions
* Determine for each pollutant by emissions unit.
¢ Sum pollutants for all emission units (including fugitive emissions

Determine impact area

ASSESS LOCAL AREA ATTAINMENT STATUS
* Area must be attainment or unclassifiable for at least criteria pollutant for PSD to
l apply
e See non-attainment maps for guidance
*_ Verify with governing authority

Develop emissions inventory

DETERMINE IF SOURCE IS MAJOR BY COMPARING ITS POTENTIAL EMISSIONS
Meteorological data v o TO APPROPRIATE MAJOR SOURCE THRESHOLD
* Major if any pollutant emitted by defined source exceeds thresholds, regardless of area
. o designation, i.e., attainment, non-attainment, or non-criteria pollutants i.e. greater that 250 tons
Model impact of proposed, existing, and secondary per year of any pollutant.
SsSons + Emissions exceed an applicable 100-tons per year threshold (facility is listed in Table 4.1-2)

Source input data

v DETERMINE POLLUTANTS SUBJECT TO PSD REVIEW

* Each attainment area and non-criteria pollutant emitted in "significant" quantities

* Any emissions or emissions increase from a major source that results in an increase of 1ug/m3 (24
hour average) or more in a Class | area if the major source is located or constructed within 10
kilometers of that Class | area

Add monitored background levels (for NAAQS only)

Return To
Permitting Flow
Diagram

Demonstration of compliance




From Permitting
Flow Diagram

DETERMINE NET EMISSION CHANGE

h 4

Return To
Permitting Flow

Exempt from

DETERMINE NET EMISSION CHANGE
o | Net Emission Change = (emission increases associated with the proposed modification) - (source wide
creditable contemporaneous emissions decreases) + (source-wide creditable contemporaneous

emissions increase)

Is the Emission

—NO

PSD Review

“NO

Increase Significant?

Is the Emission

Increase Significant?

YES

Diagram

Perform PSD Analysis

YES +

Determine the start and end dates of the contemporaneous period of the
proposed project. The start date is years before the date of construction.
The end date is when operation starts.

v

Determine Potential Annual Emissions
Emissions (tons/yr) = (emission factor) x (heat input rate) x (operating
hours/year) / (2000 Ib/ton)

v

Determine emission increases (or decreases) at the source.

v

Determine if your emission changes are creditable.
See Title 40CFR 51.166(b)(3)(ii) - (vi)

v

Determine, by pollutant, the amount of each contemporaneous and
creditable emissions increase and decrease.

v

Calculate all contemporaneous and creditable increases and decreases
with the increase from the proposed modification to determine if a
significant net emissions increase will occur.




FROM EMISSIONS
INVENTORY

N

OBTAIN CONSTRUCTION
PERMIT 90 DAYS PRIOR TO
CONSTRUCTION

OBTAIN MINOR SOURCE
OPERATING PERMIT 30
DAYS PRIOR TO STARTUP/

EMISSIONS
INSIGNIFICANT?

FACILITY IN A NON-
ATTAINMENT AREA?

S3IA

REGISTER SOURCE

TOTAL FACILITY

OTAL FACILITY EMISSIONS?
<100 tpy of any criteria pollutant
<10 tpy of any HAP
<25 tpy of all HAP's at facility

EMISSIONS:
250 tpy of any criterj
pollutant

LIMIT EMISSIONS VIA OPERATING
HOURS OR CONTROL EQUIPMENT

PROCEED TO
MAJOR NEW
YES___ .| SOURCE PSD
APPLICABILITY

Are pollutan

>250 tons per year
of any pollutant

for non-attainment areas

TN PERMITTING FLOW DIAGRAM

FROM MAJOR NEW
SOURCE PSD
APPLICABILITY

for any area

or

100 tpy of CO

40 typ of NOx YES
40 typ of SOx
15 tpy of PM
40 typ of VOC

LIMIT EMISSIONS
VIA OPERATING HOURS OR

YES

ARE FACILITY EMISSIONS
BELOW MAJOR SOURCE
THRESHOLD LIMITS?

OBTAIN CONSTRUCTION
PERMIT 120 DAYS PRIOR TO
CONSTRUCTION

OBTAIN CONSTRUCTION
PERMIT 120 DAYS PRIOR
TO CONSTRUCTION

OBTAIN CONDITIONAL
MAJOR SOURCE OPERATING
PERMIT 60 DAYS PRIOR TO
STARTUP

OBTAIN MAJOR SOURCE
OPERATING PERMIT 60
DAYS PRIOR TO STARTUP,

CONTROL EQUIPMENT OR
FUEL RESTRICTIONS?

NET EMISSIONS
CHANGE FLOW
DIAGRAM

NON
COMPLIANCE

COMPLIANCE

OBTAIN PSD
CONSTRUCTION PERMIT
EMPLOY BACT
TECHNOLOGIES

OBTAIN PART 70
OPERATING PERMIT FOR
PSD 60 DAYS PRIOR TO
STARTUP




