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Rick Graw <rgraw @fs.fed.us>

04/25/2011 11:56 AM To Christy Schmitt <Christy_Schmitt@urscorp.com>

cc Sunghye_Chang@URSCorp.com, Clint Bowman
<clint@ecy.wa.gov>, Clint at Home
<clint.bowman @comcast.net>
Subje Re: PSE Fredonia and Mt Baker Wilderness
ct

Christy,

| spoke with Clint on Friday about the terrain between Fredonia and Mt. Baker Wilderness. As Clint
denotes, there is a considerabie obstacle to plume transport directly from Fredonia to Mt. Baker
Wilderness imposed by the Lyman Hills. Based upon our conversation, | don't believe we have adequate
tools to address plume blight for this particular scenario. As such, please forego the
VISCREEN/PLUVUE analysis and simply use CALPUFF to address visibility impacts for Wilderness.
However, please include a receptor grid to cover the entire Wilderness area, not just the distance beyond
50 km from PSE - Fredonia.

Best regards,

Rick Graw

Air Quality Program Manager
USDA Forest Service

Pacific Northwest Region
Natural Resources

P.O. Box 3623

Portiand, OR 97208-3623
Tel: (503) 808-2918

rgraw @fs.fed.us

Clint Bowman <clint@ecy.wa.gov>

04/22/2011 12:00 PM
To Rick Graw <rgraw @fs.fed.us>

cc Christy Schmitt <Christy_Schmitt@urscorp.com>, Clint at Home
<clint.bowman @comcast.net>
Subjec PSE Fredonia and Mt Baker Wilderness
t

Rick,

Christy just pointed out to me that I'd missed the extension of the
Mt Baker Wilderness Area that includes the Twin Sisters Mountain
(my 6000' rock in Wednesday's email). However the Lyman Hills top
4000' and would still be sufficient to impeach VISCREEN and PLUVUE
as acceptable tools. By the time the plume navigates around the



Lyman Hills, it will have traveled more than 50 km and the
circuitous route would suggest that a puff model would be more
appropriate.

Do we wish to rethink our approach?

And, yes, I am waiting for the more complete puff model with
radiative transfer incorporated in it. Actually, the computer
graphics community had a pretty good approach about five years ago.
But I haven't seen any development lately.

Clint

Clint Bowman INTERNET:
clint@ecy.wa.gov

Air Quality Modeler INTERNET:
clint@math.utah.edu

Department of Ecology VOICE:

(360) 407-6815

PO Box 47600 FAX:
(360) 407-7534

Olympia, WA 98504-7600

USPS: PO Box 47600, Olympia, WA 98504-7600
Parcels: 300 Desmond Drive, Lacey, WA 98503-1274






Sunghye_Chang@URSCorp.com

11/23/2010 07:23 AM
ToRick Graw <rgraw@fs.fed.us>

cc Christy_Schmitt@URSCorp.com, Stephen_Barnard @ URSCorp.com
Subject CALPUFF question (PSE-Fredonia)

Good Morning Rick,

I have several questions regarding CALPUFF modeling analysis for PSE-Fredonia project. We
are going by FLAG2010 only and were told that you specifically agreed that CALPUFF version
5.8 (EPA approved version for regulatory purpose) is ok to keep using it.

1. For visibility analysis, the current EPA-approved CALPOST version 5.8 (v 5.6394) does not
have option for the new FLAG 2010 (MVISBK = 8 and M8_MODE =5). However, the most
updated CALPOST version 6 (which is not EPA-approved) (CALPOST v 6.221) has this option in
it. Does FS allow us to use the version 6 of CALPOST while we stay to use the EPA approved
version (5.8) for all the other CALMET/CALPUFF/CALPOST? Otherwise, what would be the right
approach to apply the new FLAG 2010 MVISBK option?

2. For Mount Baker Wilderness Area, we will need the values correspondent to the Table 6
through Table 9 in the new FLAG 2010.

These are

- Annual average natural conditions - concentrations and Rayleigh scattering

-Monthly relative humidity adjustment factors of large ammonium sulfate and ammonium nitrate
-Monthly relative humidity adjustment factors of small ammonium sulfate and ammonium nitrate
-Monthly relative humidity adjustment factors of sea salt

3. The FLAG 2010 specifically mentioned that application requires an estimate of natural visibility
conditions (See first sentence of section 3.3.5). However, the natural visibility conditions will be
addressed in the CALPOST output if we use Version 6 CALPOST when the model calculates the
changes in light extinction (delta B ext). Do we have to present the natural visibility condition
separately in the report?

4. Just need confirmation. 98th percentile change in light extinction means the 7th largest daily
light extinction that model predict. Is it correct?

Thank you and have a safe and happy Thanksgiving!

Sunghye Chang, Ph.D, P.E.
Environmental Engineer

URS Corporation
400 Northpark Town Center



This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. if
you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of
this information and you should destroy the e-mail and any attachments or copies.

Rick Graw <rgraw@fs.fed.us>

11/23/2010 01:03 PM
To Sunghye_Chang@URSCorp.com

cc Christy_Schmitt@ URSCorp.com, Stephen_Barnard @ URSCorp.com
Subject Re: CALPUFF question (PSE-Fredonia)

Sunghye,
Good questions.

1. Yes, for visibility analysis, please use CALPOST Version v6.221 which incorporates the
MVISBK = 8, M8_Mode = 5. CALPOST v6.221 is fully compatible with the EPA regulatory
CALPUFF system (v5.8), but is not intended as an endorsement of the Version 6 of CALPUFF.
2. For Mount Baker Wilderness Area, please use the values representative of North Cascades
National Park, as its the closest representative IMPROVE monitoring site.

3. In your modeling report, you may refer to the method, th FLAG2010 guidance, and specific
values you selected for CALPOST input used to calculate the natural background conditions. A
discussion of natural conditions beyond this is unneccesary.

4. Since the model calcualtes 365 daily visibility impacts at each receptor in the Class | area for
each year (except for a leap year), the 98th percentile is the 8th highest value.

Best regards,

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918

rgraw @fs.fed.us






Rick Graw <rgraw@fs_fed.us>

11/10/2010 08:58 AM To Christy_Schmitt@URSCorp.com

cc

Subj Re: FLAG - Q/D for sources w/ intermittent
ect operation

Christy,

Admittedly, this is confusing. The key point is to recognize that visibility impacts are immediate
and short-term.  The example in FLAG 2010 starts with a permitted annual emission rate, and
then adjusts back upwards to calculate the emissions as would occur if emitted 8760 hrs/yr.

I recommend not starting with annual emissions in the Q/D calculation. Rather start with the
worst-case 24-hour emissions rate of haze-causing pollutant (NOx, SO2, H2S04, and PM10)
expressed in units of Ibs/hr, then multiply this by 8760 hrs/2000 Ibs. to obtain the equivalent
emission rate expressed in tons per year and use that value as Q in the Q/D calculation.

Hope this helps.

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918

rgraw @fs.fed.us

Christy_Schmitt@URSCorp.com

11/09/2010 05:43 PM
To rgraw@fs.fed.us

cc
Subject FLAG - Q/D for sources w/ intermittent operation

Hi Rick - I'm back to reading the FLAG guidance with this option for looking at sources that
operate less than full time. | don’t know why | couldn't pick this out on the phone today???

Last paragraph of Section 3.3:



In cases where a source’s operations which generate visibility-affecting emissions are limited to time periods shorter than
a year, the short-term potential to impact visibility may not be adequately expressed by the Q/D concept. For example, a
source that is operated either seasonally or intermittently, and has zero emissions for substantial portions of a year, would
have a total annual emission rate that under-represents its potential emission strength over a shorter time frame, such as
a day or week. Because visibility is an air quality related value that is sensitive to immediate and short-term conditions, in
order to apply the Q/D=10 screening tool, these types of sources need to first adjust the tons-per-year emissions to reflect
what the emissions would be if the source operated year-round. For instance, if operations are restricted to 3,000 hours
per year, then the annual steady-state-equivalent emission rate (Q) is found by multiplying the permitted total tons per
year for SO2, NOx, PM10 , and H2S04 by the ratio of hours: 8,760 hours per year/3,000 hours operation.5 Then, using
this annual equivalent Q in the Q/D test, the Agencies will consider a source locating greater than 50 km and showing that
its ratio of annual equivalent Q (tons per year) divided by distance from the Class | area (km) of 10 or less, as having
negligible impacts with respect to Class I visibility impacts, and would not request any further Class ! visibility impact
analyses from such sources.

It seems like this is starting w/ annual emissions, and does NOT run the worst-case 24 hr up to
the full time annual rate. Would this be applicable to our project (run times < 3000 hrs for frame
unit options, and ~ 5000 hrs for the aero-derivative turbine option)? If so, can we apply it to Mt.
Baker from 50km onward? Please let me know if this interpretation is incorrect.

Thanks,

Christy

Christina C. Schmitt, P.E.
URS Corporation

Portland, OR

(503) 222-7200
(503) 948-7262 - direct

(503) 222-4292 - fax

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If
you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of
this information and you should destroy the e-mail and any attachments or copies.



Rick Graw <rgraw @fs.fed.us>

10/13/2010 11:01 AM To Sunghye_Chang@URSCorp.com

cc Christy_Schmitt@URSCorp.com

Subj Re: PSE Fredonia - Revised Model Protocol
ect (Draft Addendum to Model Protocol)

Sunghye,
I suggest you move forward with the elevations you have confidence in.

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918

rgraw @fs.fed.us

Sunghye_Chang@URSCorp.com

10/13/2010 10:39 AM
To Rick Graw <rgraw@fs.fed.us>

cc Christy_Schmitt@URSCorp.com

Subjec Re: PSE Fredonia - Revised Mode! Protocol (Draft Addendum to Model
t Protocol)

Rick,

Christy and I used the Mt. Baker receptor grid that you provided and ran AERMAP/AERMOD to assess
the near-field impact on the Mt. Baker WA.

After AERMAP process, Christy figured out that the base elevation that AERMAP calculated from 7.5 min
DEM files (or 1 deg DEM files) are very different from the base elevation that you provided. Max absolute
difference of the elevations at the same receptor location is approximately 570 meters. I double checked our
conversion from LCC to UTM coordinates just to make sure the conversion was correct ( it was correct and
verified with lat/long again).

Could you please verify the base elevation is correct? We would like to make a decision of whether we use
your elevation for CALPUFF/AERMOD, or get new elevation from DEM files.

Thank you so much for your help!

Sunghye Chang, Ph.D, P.E.
Environmental Engineer



URS Corporation

400 Northpark Town Center

1000 Abernathy Road NE

Suite 900

Atlanta, GA 30328

Direct Line: 678.808.8866

Main Line: 678.808.8800

Fax: 678.808.8400

sunghye_chang@urscorp.com

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you

receive this message in error or are not the intended recipient, you should not retain, distribute, disclosc or use any of this information
and you should destroy the e-mail and any attachments or copies.

Rick Graw <rgraw@fs.fed.us>

Rick Graw
<rgraw @fs.fed.us>

10/08/2010 03:57 PM Sunghye_Chang @URSCorp.com

To

Christy_Schmitt@URSCorp.com
cc

Re: PSE Fredonia - Revised Model Protocol (Draft Addendum to
Subje Model Protocol)

ct

Sunghye,

Here's a list of receptors for the Mt. Baker Wilderness that was used on another recent PSD permit
application. It is based upon an LCC coordinate system using the same reference latitude and longitude,
and false easting and northing, and matching parallels, and uses a NWS-84 datum. Of course, though the
reference point (SW corner) of the grid is different, but the grid spacing is the same. You'll have to convert
the coordinates to match your reference coordinate system. This grid used X = -320 km, and Y =-364 km.

Ozone file is to follow soon.

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918
rgraw@fs.fed.us



Sunghye_Chang@URSCorp.com

10/07/2010 11:29 AM
To Rick Graw <rgraw@fs.fed.us>

cc Christy_Schmitt@URSCorp.com
Subject Re: PSE Fredonia - Revised Model Protocol (Draft Addendum to Model Protocol)

Rick,

We are using LCC coordinate in Km and Datum as NWS-84.

Please see the following coordinate for the modeling domain that we set up for CALMET.
Map projection for all X,Y (km)

(PMAP) Default: UTM ! PMAP = LCC !

Latitude and Longitude (decimal degrees) of projection origin

(Used only if PMAP= TTM, LCC, PS, EM, or LAZA)

(RLATO) No Default ! RLATO 49.0N !

(RLONO) No Default ! RLONO 121.0wW !
Matching parallel(s) of latitude (decimal degrees) for projection
(Used only if PMAP= LCC or PS)

(RLAT1) No Default ! RLATI1

30.0N !

(RLAT2) No Default ! RLAT2 60.0N !

Datum-region for output coordinates

(DATUM) Default: WGS-84 ! DATUM = NWS-84 !

Reference coordinates X,Y (km) assigned to the southwest corner
of grid cell (1,1) (lower left corner of grid)

(XREFKM) No Default ! XREFKM = -350 !



(YREFKM) No Default ! YREFKM = -258 !

Cartesian grid definition

No. X grid cells (NX) No default ! NX = 117 !

No. Y grid cells (NY) No default ! NY 85 !

Grid Spacing (km) (DGRIDKM) No default ! DGRIDKM = 4 !

Thank you!

Sunghye Chang, Ph.D, P.E.

Environmental Engineer

URS Corporation

400 Northpark Town Center
1000 Abernathy Road NE
Suite 900

Atlanta, GA 30328

Direct Line: 678.808.8866
Main Line: 678.808.8800
Fax: 678.808.8400

sunghye_chang @urscorp.com

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you
receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information
and you should destroy the e-mail and any attachments or copies.

Rick Graw <rgraw@fs.fed.us>






Clint Bowman <clint@ecy.wa.gov>

10/12/2010 07:38 AM To Axel Franzmann <axel@nwcleanair.org>
cc Christy Schmitt <Christy_Schmitt@urscorp.com>,
Herman Wong <wong.herman @epamail.epa.gov>

Subj Shell Meteorological Data

ect

All,

I guess I should have more furlough days--got more done on the

Shell data than have in the past several weeks. I received two
phone messages yesterday, the first from Axel and then one from
Christy. You two may have been recording at the same time they
were that close.

Axel--thanks for the phone message about the Shell data. That's
good news that it looks as if the data are PSD from sometime in the
'90s. Because I expect to begin ramping up the number of required
years of meteorology within a year, I'd like a decade of Q/A-Q/C
but we need the years that Christy requires first.

Christy--I've forgotten which years you are planning to use. Could
you "reply all" with the years so that Axel can tell his contact at
Shell which years we need Q/A-Q/C first.

Herman--it looks as if we will be able to provide documentation for
the Shell meteorology confirming that it is PSD quality data.

Clint

Clint Bowman INTERNET:

clint@ecy.wa.gov

Air Quality Modeler INTERNET:

clint@math.utah.edu

Department of Ecology VOICE: (360)
407-6815

PO Box 47600 FAX: (360)
407-7534

Olympia, WA 98504-7600






Rick Graw <rgraw@fs.fed.us>

10/08/2010 02:09 PM To Sunghye_Chang@URSCorp.com

cc Christy_Schmitt@URSCorp.com

Subj Re: PSE Fredonia - Revised Model Protocol
ect (Draft Addendum to Model Protocol)

Sunghye,
Here’s a paper explaining the rationale behind asking for the ficticious ozone site at the Alpine
Lakes Wilderness.

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918

rgraw @fs.fed.us






Rick Graw <rgraw @fs.fed.us>

10/08/2010 02:06 PM To Sunghye_Chang@URSCorp.com

cc Christy_Schmitt@URSCorp.com

Subj Re: PSE Fredonia - Revised Model Protocol
ect (Draft Addendum to Mode! Protocol)

Sunghye,

Here's the hourly ozone data file for running CALPUFF. Please add another ficticious station at
the closest boundary in the Alpine Lakes Wilderness to the PSE Fredonia facility. Then copy the
hourly data from Mt. Rainier National Park to this site.

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918

rgraw @fs.fed.us oz3state.dat






Rick Graw
<rgraw @fs.fed.us>

10/04/2010 05:03 PM Sunghye_Chang @URSCorp.com

To
Christy_Schmitt @URSCorp.com
cc

Re: PSE Fredonia - Revised Model Protocol (Draft Addendum to
Model Protocol)
Subje
ct

Sunghye,

Thank you for the summary of our conversation today. Here's the link to the PM speciation for oil-fired
turbines

http://www.nature.nps.gov/air/permits/ect/ectQilFiredCT.cfm. There is no speciation that I'm aware of for
Emergency Generators operating on ULSD. If all we are talking about is routine operations up to an hour in
an individual day. there's no need to speciate their PM emissions.

I'm working on the O3 file and the Mt. Baker Wilderness receptors and will get those to you soon. What
coordinate system and datum are you using?

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918
rgraw@fs.fed.us



Sunghye_Chang@URSCorp.com

10/04/2010 01:05 PM
To Rick Graw <rgraw@fs.fed.us>

cc Christy_Schmitt@URSCorp.com
Subject PSE Fredonia - Revised Model Protocol (Draft Addendum to Model Protocol)

Rick,

It was good to talk with you today.
The attached is an addendum to the PSE Fredonia Modeling Protocol based upon our conversation today.
Please see if this OK to you. Once we get your OK after your review, we will send it out to everybody.

Thank you again for your help!

(See attached file: Addendum to PSE Fredonia Modeling Protocol 101004.doc)
Sunghye Chang, Ph.D, P.E.
Environmental Engineer

URS Corporation

400 Northpark Town Center

1000 Abernathy Road NE

Suite 900

Atlanta, GA 30328

Direct Line: 678.808.8866

Main Line: 678.808.8800

Fax: 678.808.8400

sunghye_chang@urscorp.com

This ¢-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you

receive this message in error or are not the intended recipient, you should not retain. distribute, disclose or use any of this information
and you should destroy the ¢-mail and any attachments or copics.

Rick Graw <rgraw@fs.fed.us>






Addendum to PSE Fredonia Modeling Protocol
October 4, 2010

Memo from 10/4/10 Conference Call with Rick Graw (FS) (rgraw @fs.fed.us) and Sunghye
Chang (URS) and Christy Schmitt (URS).

10.

. The development of model inputs and options for CALMET/CALPUFF processor will be

based on guidance provided in following references:
o FLM'’s Air Quality Related Values Workgroup (FLAG) Phase I Report (December 2000);

o Inter-agency Working Group on Air Quality Modeling (IWAQM) Phase 2 Summary
Report and Recommendations for Modeling Long Range Transport Impacts (December
1998);

e Clarification on EPA-FLM Recommended Settings for CALMET (EPA, August 31, 2009)
e Conversation with Rick Graw on 10/4/2010.

Modeling domain will be specified using Lambert Conformal Conic (LCC) Projection
system and include the following Class I areas and protected Class II area: North Cascade
National Park, Olympic National Park, Glacier Peak Wilderness Area, Alpine Lakes
Wilderness Area, and Mt. Baker Wilderness Protected Class II Area. The domain buffer will
extend 50km or greater beyond the Class I and II areas being analyzed.

The receptors of Mt. Baker Wilderness Protected Class II area will be provided by Rick
Graw for the CALPUFF modeling analysis.

Since Mt. Baker Wilderness Area is located both within and beyond 50 km distance from the
PSE project, both VISCREEN and CALPUFF models will be utilized to analyze the Air
Quality Relative Values (AQRYV).

For CALMET, 4km resolution of MMS5 will be used for the meteorological data year from
2003 to 2005.

CALMET options will be set up based on Clarification on EPA-FLM Recommended Settings
for CALMET (EPA, August 31, 2009)

Due to the special characteristics of ozone values in high elevation sites, pseudo-ozone
monitoring stations (based on Mt. Rainier data) were created and will be provided by Rick
Graw. All hourly ozone monitoring data in the region will also be provided by Rick Graw.

Either 10 ppb or 17 ppb of monthly background ammonia concentration will be utilized in
the analysis.

The regulatory options (MDISP = 3) and visibility calculation Method (MVISBK = 2 and
RHMAX = 95%) will be used for CALPUFF analysis.

For the turbine options on natural gas, PM and SO2 will be speciated based on NPS
Particulate Matter Speciation method for “Gas-Fired Combustion Turbines”.

1lof2



11. For the turbine options on ULSD, PM will be speciated based on NPS Particulate Matter
Speciation method for “Oil-Fired Combustion Turbines”. Rick Graw will provide instruction
on speciation methodology for the emergency generator (on ULSD).

12. Two scenarios may need to be modeled (turbine options on natural gas and on backup
ULSD).

13. It is not necessary to include building downwash in the AQRV analyses.

20f2
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MEMORANDUM

SUBJECT: Clarification on EPA-FLM Recommended Settings for CALMET

TO: Regional Modeling Contacts
FROM: Tyler J Fox, Group Leader 7(. (%
Air Quality Modeling Group, C439-

The purpose of this memorandum is to update the draft recommendations for CALMET settings
that were provided previously with the draft Reassessment of the Interagency Workgroup on Air
Quality Modeling (IWAQM) Phase 2 Summary Report: Revisions to Phase 2 Recommendations
(EPA, 2009).

On May 15, 2009, the EPA Model Clearinghouse issued a memorandum addressing a number of
issues related to the operation of the CALMET diagnostic meteorological model in regulatory
modeling applications for long-range transport (LRT). Additionally, a draft version of revisions
to the existing IWAQM Phase 2 guidance was released on May 27, 2009 to provide technical
context for the Clearinghouse memorandum. This draft document outlined a series of
recommendations for CALMET settings that were intended to facilitate the direct "pass-through"
of prognostic meteorological data to the CALPUFF modeling system using the same horizontal
and vertical grid structure of the parent progn ostic data set. This purpose is consistent with one
of our overarching goals expressed at the 8" Conference on Air Quality Modeling promoting the
use of prognostic meteorological model products in regulatory dispersion modeling applications.

Due to the time sensitive nature of the Clearinghouse memorandum, it was not possible to
complete extensive testing of the recommended CALMET operational settings prior to release of
the memorandum and draft IWAQM reassessment report. Subsequent testing of the CALMET
model with the proposed settings against mesoscale tracer databases indicates that
CALMET/CALPUFF performance using the draft recommendations deteriorates somewhat in

" comparison to other MM5/CALMET horizontal grid configurations that were tested.
Specifically, testing against the Cross-Appalachian Tracer Experiment (CAPTEX) mesoscale
tracer study dataset showed that when MMS5 and CALMET were run on the same horizontal grid
resolution, performance was poorer than other MMS5/CALMET grid configurations tested.
While the performance deterioration was not drastic, it was significant. These results have
caused us to reconsider our interim guidance because it is inconsistent with our desire to promote
the use of both the best meteorological products and prognostic data in general. The use of
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CALMET as a vehicle to “pass-through” MMS5 or other numerical weather prediction (NWP)
model data is no longer considered viable, .

The EPA has dedicated considerable time and resources to the evaluation of the use of NWP data
in conjunction with the CALMET/CALPUFF modeling system. As discussed in the draft-
IWAQM reassessment report, there are technical limitations to the applicability of diagnostic
wind field models that together with advances in NWP model technology and resolution make
the fuller use of NWP model data an attractive alternative. The draft IWAQM reassessment
document also discusses EPA’s intention to transition to the full use of NWP model data rather
than continue reliance upon wind fields from DWMs for LRT applications. Therefore, rather
than continue to dedicate time and resources to evaluating configurations for CALMET that
would facilitate a direct “pass-through” of NWP data, EPA will focus its efforts toward
expediting the testing and review of its MM5/WRF-to-CALPUFF software prototype discussed
at the 9th Conference on Air Quality Modeling in anticipation of an early 2010 telease.

In the interim, a revised series of recommendations for CALMET settings were agreed upon
during a recent meeting with modelers from EPA and the Federal Land Manager (FLM)
community.. Therefore, as discussed during the EPA modelers’ conference call on August 19"
the EPA Model Clearinghouse is providing all of the Regional Modeling Contacts with the
attached revised list of recommended switch settings for CALMET. These recommendations are
based in large part upon the understanding we have developed from the numerous tracer
evaluations we have conducted in addition to the collective experience of the National Park
Service, Forest Service, and US Fish and Wildlife from the BART process. In general the
recommendations are based upon values from the VISTAS BART modeling protocol with
limited modifications based on our internal testing. !

1 g . roN
As atte\lched', these updated recommendations supersede the recommendations from the draft
IWAQM reassessment report. While the draft IWAQM recommendations intended to configure
CALMET to facilitate a direct “pass-through” of MMS5 data are no longer considered viable, our
position regarding grid resolution presented in the May 15, 2009, Model Clearinghouse
mémorandum have not changed. “In particular, we wish to call to your attention that in most
circumstances it is considered inappropriate to consider CALMET horizontal grid resolutions of
less than four (4) kilometers, consistent with our discussion in the May 15, 2009 Model
- Clearinghouse memorandum. It is anticipated that the FLMs will likewise require adherence to
these recommendations for modeling conducted pursuant to the Class I AQRV requirements of
the PSD program. In those cases, it is important to remember that the FLMs have the
affirmative responsibility for AQRV related studies, and usually take the lead in negotiating the
protocol for model settings (per Sectlon 6.2.3 of the Guideline on Air Quality Models, Appendix
W to 40 CFR Part 51). :
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REFERENCES

USEPA, 2009: Reassessment of the Interagency Workgroup on Air Quality Modeling {WAQM)
Phase 2 Summary Report: Revisions to Phase 2 Recommendations (Draft). EPA— EPA-454/B-
09-XXX, Research Triangle Park, NC, 56 pp.

cc: Richard Wayland.
-~ Bill Harnett

Raj Rao
Dan Deroeck
Roger Brode
Bret Anderson
John Vimont
Tim Allen
John Notar
Rick Graw




EPA-FLM Recommended CALMET Input File Values

August 28, 2009

Input Group

Subgroup Variable : Descrip_tion Default EPA-FLM
0 - Input and a GEODAT : Input filename of geophysical data - ‘GEO.DAT User deﬁnéd .
g:tg:;ﬁle SRFDAT Input filename of hourly meteorological data SURF.DAT User defined

CLDDAT | Input filename of gridded cloud data CLOUD.DAT - . .
PRCDAT Input filename of hourly precipitation data | PRECIP.DAT - User defined
WTDAT Input filename of gﬁdded fields of tervain weighting factors WT.DAT
METLST Output. filename of list file CALMET.LST User defined
METDAT Output filename of generated gridded met fields CALMET.DAT User defined
PACDAT | Output flename of generated gridded met files (MESEOPUFF 1) PACOUT_.DAT o
LCFILES Convert names to upper or lower case . User defined . T
NUSTA Number of upper air stations B < User defined | User deﬁ;led {=0)
NOWSTA ‘Number of over water met stations User defined User defined
) NM3D ) Number of MM4/MMS/3D.DAT files | User defined User defined (>0)

NIGF Number of coarsé grid CALMET fields as initial guess fields Us& deﬁned 0 I

b UPDA:I' Input filenames of upper air data I UPNn.DAT (_n'=1,2,‘3'...) 1 User defined

6 SEADAT Input filename of over water stéﬁons SEAn.DAT (n=1,2,3;..) - { User defined

d M3DDAT Input ﬁlenamelof h)lM4/MM5]3D.DAT = . MM50n.DAT | Uéé defined

e IGFDAT Input filename of IGF-CALMET files IGFn.DAT (n=1,23...)

f DIADAT Input filename of prepmceésqq sfc/lUA data | DIAG.DAT ¥
PRGDAT " Input filename of prognostic gridded wind fields ‘PROG.DAT !
TSTPRT fEST.PRT . =

Output filename of intermediate winds, and misc...etc




input Group

Variable

E Description

Subgroup Default EPA-F_LM
- TSTOUT - Output filename of final wind fields _ - TEST.OUT ’
- TSTKIN Outpl;t filename of wmd fields after kinematic winds TESTKIN
T‘STFRD Output filename of winds éﬂa Froude Number effects TEST.FRD
TSTSLP Output filename winds after siope effects TEST.SLP s
DCSTGD- Output filename of distance land internal variables DCST.GRD
1- General IBYR Beginning year ' User defined | User defined
run and ' .
control IBMO Beginning month User defined User defined
parameters -
IBDY Beginning day _User defined | User defined
_ | 1BHR ‘Beginning hour ‘User defined User defined
IBTZ Basetime zone: User defined User defined
IRLG Length of run (hours) | Userdefined User defined
IRTYPE Output type to create- 1 1.
LCALGRD" Require fields for CALGRID T T
ITEST Flag to stop run after setub phase 2 2
MREG Conformity to regulatory values User defined 1
2- Map PMAP’ Map projection UTM I Lee
projection y : =
and grid FEAST False Easting at projection origin (km)- 0.0 0.0
::?atr:lleters FNORTH False northing at projedion origin (km) 0.0 0.0
IUTMZN UTM zone Llser defined 1 -999
UTMHEM _ Hemisphere of UTM pro_jection N N
RLATO ‘I-_atitude of projection origin (decimal degrees - N User defined User defined
RLONO Longitude of projectioni origin (decimal degrees -wW) User defined User defined
XLAT1 Matching Iaﬁtt;de for projection (decimal degrees - N) .User defined ‘User defined




P

Input Group Subgroup Variable Description Defautt EPA-FLM
1 x1LAT2 Matching latitude of projection (decimal degfees -N) User defined User defined
Datum Daturﬁ-region of‘output coordlnates‘ ‘ WGS-84 User defined
NX Number of east to west or X grid cells User defined .. User defined
NY Number of north to south or Y grid cells User defined - User defined
DGRIDKM Grid spacing in kilometers (km) . User defined User defined ( 2km )
XORIGKM Southwest comer of grid cell (1,1), X-coordinate (km) User defined User defined
YORIGKM Southwest comer of grid cell (1,1), Y-coordinate (km) | User defined Usér defined
Nz Number of vertical layers User defined 10
ZFACE Cell face heights In arbltrary vertical grid (ZFACE (NZ+1)) (m) User defined 0,20,40,80,160,320,
’ = 640,1200,2000,3000,
i 4000
3- Output LSAVE Save met fields in ﬁﬁformatted file T T
options :
IFORMO - Type of unformatted output file -1 1
| LPRINT 'F.’rint ‘met fields F F
IPRINF Print interval in hours 1 1
IUVOUT Layers of U, V wind components to print (JUVOUT (NZ)) NZ*0 10*0_
wouTt 1 Levels of W wind component to print (IWOUT (N2)) NzZ*0 10*0.
ITOUT Levels of 3-D temps to prln_t_ (ITOUT (N2Z)) NZ*0 10*0
STABILITY Print PGT Stability 0 Q
USTAR Print friction velocity 0 0
MONIN Print Monin-Obukhov 0 0
MIXHT 'Print mixing height 0 1o
WSTAR { Print convective velocity scé!e 0 0
| PRECIP Print precipitation rate. - 0 o




input Group Subgroup Variable Description Default EPA-FLM
. | SENSHEAT Priﬁt sensible heat flux 0 . 0
CONVZ| ! Print convective mixing height (Zic) 0 0
LDB Print met data and internal variables) F F
NN1 Test énd debug print options: first time step 1 1
NN2 Test and debug print options: last time step 1 1
'LDBCST Test and debug print options: distance to land intémal variables F F
10UTD . Test and debug print options: con;ltrol variables for writing winds ! 0 0
NZPRN2 Test and debug print opfions: number of. levels starting at sfc 1 0
IPRO | Testand debug print op;(ions: intérpolated winds 0 L 0 .
IPR1 Test and debug print options: terain adjusted surface wind 0 0
PR2 Test and debug print options: smoothed wind and diverge fields | 0 0
i IPR3 Test and debug print options: final vﬁnd speed and direction 0 0
IPR4 Test and 'debug print opﬁons: final divergence . 0 0
IPR5 Test and débug print options: winds after Kinematic effects 0 0
IPR6 Test and debug print options: winds after Froude No. adjustment | 0 0
IPR7 Test and debug print options: winds after slbpe ﬂow 0 0
IPR8 Test and debug print options: final winds 0 0
4- NOOBS No observation mode- 0 0
Meteorolo- 3
gicgl data NSSTA Number of surface stations User defined ‘User defined ( >0)
Pl NPSTA Number of precipitation stations . User defined User defined ( >0 )
ICLOUD Gridded cloud fields 0 0
IFORMS Surface met data file format 2 2
IFORMP Precipitation data file format 2 2




“Maximum acéeptable divergence

input Group | Subgroup Variable Description Default EPA-FLM
- IFORMC . Cloud data format I 2 . 2
5 - Wind IWFCOD Wind model obﬁons 1 1
field options .
and FRADJ Compute Froude number adjustment effects . 1 1
parameters - .
) IKINE Compute Kinematic effects 0 0
IOB.R g Use O’Brien procedures for adjust vertical velocity .0 0
ISLOPE Compute slope effects 1 , 1
-IEXTRP Extrapolate sfc wind obs to upper levels -4 -4
ICALM Exrapolate sfc winds even if calm 0 0
BIAS Surfacelupper weighting factors (BIAS (NZ)) NZ*0 10*0
| RMINZ " | Minimum distance for extrapotation of winds 4 1
IPROG Use prognostic model winds as input to diagnostic wind model " 0 114
ISTEPPG Timestep (hours) of prognostic model data 1 1
IGFMET Use coarse CALMET fields as initial guess 0 0
LVARY Use varying radius of influence F F
RMAX1 Maximum radius of influence in surface layer (km) User defined 100
RAMXZ Maximum radius of Influence over land aloft-(km) - User defined 200
RMAX3 Maximum radius of influence over watgr (km) User deﬁn_ed 200
RMIN Minimum radius of influence in wind field interpolation (km) 0.1 0.1.
TERRAD Radius of influence of terain features (km) : User defined 15
R1 Relative weight at surface of 1* guess fields Iand obs (km) User defined 50
R2 Rdaﬁve_'weigﬁt aloft of 1* guess fields and obs (km) User defined 100
RPROG Weighting factors of prognostic wind field data (km) User defined 0
DIVLIM 5.0E-06 5.0E-06

8




Input Group

Subgroup Variable Description Default I EPA-FLM
NITER Maximum number of iterations in divergence minimum .50 50 . .
NSMTH Number of passes in smoothing (NSM}TH (N2Z)) 2, (mnz-1)*4 12,94

| NINTR2 Maximum number of stations for interpolation (NINTR2(NZ)) 99 10*99
CRITFN: Critical Froude Number 1 1
ALPHA ' Empirical factor controlling influence ofkihemaﬁc effects 0.1 0.1

; FEXTR2 Multiplicative scaling factor for extrap of sfc obs to upper Iayers NZ*0.0 10*0 .

; (FEXTRS(NX)

. NBAR Number of barrler_s to In_terpolation of wind fields 0 0
KBAR Level (1 to NZ) up to which barriers apply NZ 10

- XBBAR (NBAR>0) X coordinate of beginning of each barrier (km) User defined 0
YBBAR (NBAR>0) Y cdordinaté of beginning of each barrier (km) . User defined 0
XEBAR (NBAR>0) X coordinate of ending of each barrier (km) Us;e;r defined 0
YEBAR (NBAR>0)- Y coordinate of ending of each barlie;' (km) User defined - 0
IDIOPT1 Compute surface temperah:rg 0 o
ISURFT® Sfc met station to use for sfc temp | user defined User defined
IDIOPT2 | Domain-averaged temp lapse rate o 0
IUPT (IDIOPT2=0) b UA statian to use for the domain-scale lapse rafe User defined User defined .
ZUPT (IISIOPT2=0) Depth through which domaln-scale lapserate is computed (m) 200 200
IDIOPT3 Domain-averaged wind component 0 0 .
IUPWIND (IDIOPT3=0) UA stati_on to use for domain-scale winds 11 |
ZUPWIND (iDIOPT3=0) Bottom and top of Iayér thru which domain .winds c;:mputed (m) 1., 1000 1., 1000
IDIOPT4 Read observed surﬁce wind components, | 0 0
IDIOPTS 0 0

Read observed upper wind components




Input Group Subgroup Variable Description Default - EPA-FLM
LLBREZE Use lake breeze module F UF e
NBOX Number of lake breeze regions Usq defined 0
XG1 X grid line 1 deﬁning the region of interest User defined 0
XG2 Xgrid line 2 defining the region of interest User defined 0] )
YG1 Y.grid line 1 defining the region of interest User defined 0
, YG2 Y grid line 2 defining the region of Interest | User defined 0 A
XBCST X p;)int defining the coastline (km) | user de_ﬁned 0
: YBCST Y point defining the coastiine (km) User defined 0
XECST X point defining the coastline (km) User defined 0
YECST Y point defining the co@ine (km) User defined 0
NLB Number of stations in thé region (sfc + upper air) User defined 0,
METBXID_ Station ID’s i_n the region (METBXID (NLB)) User defined 0
6 - Mixing CONSTB Mix ht constant: neutral, mechanical equation 141 141.
:I:rxg:;}anJre CONSTE - Mix ht~con_stant: convective equation . 0.1 0.15 -
zlr]:cipitation CONSTN Mix ht constant: stable equation 2400 2400
parameters ;
CONSTW Mix ht equation: over water 0.16 0.16
' FCORIOL -'{ Absdlute value of Coriolis parameter _-1 .OE-04 1.0E-04
IAVEZI | ‘spatial averaging of Mix ht: conduct spatial averaging 1 1
MN MDAV ' Spatial averaging of Mix ht: Max search radius (# of grid -cdls) 1 1
HAFANG Sbaﬂal avg'n of Mix ht: 0.5-angle of upwind cone for avg (deg) 307 30 I
ILEVZI ‘Spatial averaglng of Mix ht: Layer of winds used in upwind . 1 1
IMIXH Zc Mix Ht Options: Method to compute Mix ht 1 1 -1

—

" : ! )




Input Group

Subgroup Varlable Description Default EPA-FLM -
THRESHL Zic Mix Ht Options: Threshold buoyancy flux reqrd to sustain .0.05 0.0
over land (W/m3) .
THRESHW Zic Mix Ht Options: Threshold buoyancy flux reqrd sustain over 0.05 0.05
_ water (W/m3) -
ITWPROG Zic Mix Ht Opﬁohs: Overwater lapse rates used in Zic growth 0 0
ILUOC3D Zic Mix Ht Options: Land use category in 3D.DAT 16 16
DPTMIN :\(ﬂlin )potentlal 'I:\émp lapse rate in stable layer above Zic (deg- 0.601 0.001
m
DZA Depth of cor%puﬁng_ capping lapse rate (m) 200 200
ZIMIN Minimum -over land mixing height (m) 50 50
ZIMAX Maximum ove; _Iand mixing heigﬁt (m) 3000 3000
ZIMINW Minimum over water mixing height (m) 50 ‘ 50
ZIMAXW Maximum over water mixing height (m) 3000 3000
ICOARE Over water surface fluxes methods and parameters 10 : 0
DSELF Coastalishallow water length scale (km) ~ 0 0
IWARM COARE warm layer computation 0 0
ICOOL ‘ COARE cool skin layer computation 0 ~ 0
ITPROG ISD temp from obs or from.pro'gnostic data 0 0
IRAD . Temp interpolation type _ 1 1
TRADKM Radius of influence of temp interpolation (km) 500 500
NUMTS "Max number of stations to.include in interpolation 5 5
IAVET Conduct épaﬁal averaging of temp 1 1 .
TGDEFB Default tem.p gradient b.el-ow mix ht over water (deg-K/m) -0.0088 -0_.0098'
TGDEFA -0.0045 -0.0045

Default temp gradient above mix ht over water (deg-K/m)

11




Default

Input Group Subgroup Variable Description ' EPAFLM
JWAT1 Beginning land use categories for temp interpolation over water . | User defined - 999 55
JWAT2 Ending land use categories for temp interpolation over water User defined - 999 55
NFLAGP Method of precipitation interpolation 2 2
'SIGMAP Radius of infiuence for precipitation (km) 100 - 100
cutp Minimum precipitation rate cutoff (mm/hr) 0.01 01
7 -Surface GSNAM Station name User defined User defined
meteorolo- - -
gical station IDSSTA Station identification number User defined User defined
parameters : )
XSSTA X-coordinate (km) User defined . User defined
YSSTA Y-coordinate (km) User defined User defined
XsTZ Time zone User defined User defined
ZANEM Anemometer height (m) User defined User defined
8- Upper air CUNAM Station name User defined
meteorolo- :
gceal station "IDUSTA Station identification number User defined
parameters 3
XUSTA X-coordinate (km) User defined
YUSTA Y-coordinate (km) User defined
uuTZ Time zone * User defined
9. CPNAM Station name User defined _ User defined
Precipitation g
 station IDPSTA Station identification number User defined User defined
parameters y —
XPSTA X-coordinate (km) - User defined User defined
| YPSTA | Y-coordinate (km) User defined - User defined

12




1000 Abernathy Road NE
Suite 900

Atlanta, GA 30328

Direct Line: 678.808.8866
Main Line: 678.808.8800
Fax: 678.808.8400

sunghye__chang@ urscorp.com

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If
you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of
this information and you should destroy the e-mail and any attachments or copies.

Sunghye Chang/Atlanta/URSCorp

11/24/2010 11:56 AM
To Rick Graw <rgraw@fs.fed.us>

cc Christy_Schmitt@URSCorp.com, Stephen_Bamard @ URSCorp.com
Subject ge: CALPUFF question (PSE-Fredonia)Link

Rick,
| have one more question.

In the CALPOST visibility input file, what values should | used for RHFAC for each month? | do
not see that the RHFAC is specifically listed in the FLAG2010. Is it the max of RHFSML,
RHFLRG, and RHFSEA?

Thank you for your help,

Sunghye Chang, Ph.D, P.E.
Environmental Engineer

URS Corporation

400 Northpark Town Center
1000 Abernathy Road NE
Suite 900

Atlanta, GA 30328

Direct Line: 678.808.8866
Main Line: 678.808.8800
Fax: 678.808.8400
sunghye_chang@ urscorp.com



Rick Graw <rgraw@fs.fed.us>
11/24/2010 10:46 AM

Yes, you can leave RHFAC blank.

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918

rgraw @fs.fed.us

Sunghye_Chang@URSCorp.com

11/24/2010 10:27 AM

To

cC

Subj
ect

Sunghye_Chang@URSCorp.com

Christy_Schmitt@ URSCorp.com,
Stephen_Bamard@URSCorp.com
Re: CALPUFF question (PSE-Fredonia)

To Rick Graw <rgraw@fs.fed.us>

cc Christy_Schmitt@ URSCorp.com, Stephen_Bamard @ URSCorp.com

Subject Re: CALPUFF question (PSE-Fredonia)

Rick,

| think MB_MODE-= 5 setting does not require the input for "RHFAC" because the option 5 just

uses "RHFSML", "RHFLRG", and "RHFSEA".
Please confirm whether | can just leave "RHFAC" as blank.

Have a happy thanksgiving!

Sunghye Chang, Ph.D, P.E.
Environmental Engineer

URS Corporation
400 Northpark Town Center






Clint Bowman <clint@ecy.wa.gov>

10/04/2010 04:33 PM To "Ogulei, David (ECY)" <dogu461@ecy.wa.gov>
cc Rick Graw <rgraw @fs.fed.us>, "Newman, Alan
(ECY)" <anew461@ecy.wa.gov>, Dee Morse
<Dee_Morse @nps.gov>,
Holtrop.Bryan @epamail.epa.gov, "Henderson, Joey"
<Joey.Henderson@pse.com>, "Boyle, Lea M"
<lea.boyle @pse.com>, Lyn Tober
<ltober@nwcleanair.org>, “Adams, Nathan*"
<nathan.adams @pse.com>, "Chen, Qing (ECY)"
<qche461@ecy.wa.gov>,
Stephen_Barnard@ URSCorp.com,
Sunghye_Chang@URSCorp.com,
William_Steiner@ URSCorp.com,
wong.herman @epa.gov, Christy Schmitt
<Christy_Schmitt@ URSCorp.com>
Subj RE: PSE Fredonia - Revised Model Protocol
ect

Rick has done an excellent job describing the USDA Forest Service
concerns and I will offer a few editorial, one policy, and a couple
of technical comments.

First, on Thu, 30 Sep 2010 the EPA Administrator sign the PM2.5
Increment, SIL and SMC rule and it should appear in the Federal
register by mid-month. The air quality analysis must be prepared
to address them.

A couple of editorial comments:

p5-1, Section 5.1, 3rd sentence: photochemical modeling may be
triggered by either VOC or NOx emissions.

p5-8, Section 5.5, second sentence: replace "it's" (it is) with
"its" (possessive form).

And then a couple of technical comments:

p5-1, Section 5.1, 3rd sentence: photochemical modeling may be
triggered by either VOC or NOx emissions.

p5-9, Section 5.5.1: Reference to 12 km mesoscale horizontal grid
spacing is inconsistent with the proposed 4 km mesh spacing
receptor grid. Because the output grid spacing of CALMET must
agree with the input grid spacing of the mesoscale model, you want
to begin with the 4 km mesoscale model output.

Do be sure that the analysis accompanying the application carefully
spells out the startup conditions that were used. Also be specific
in the description of those items that will affect the air

quality analysis that are undefined at this time.

Unless David has additional comments regarding the emissions
calculations, Ecology accepts the protocol.

Clint



Clint Bowman INTERNET:
clint@ecy.wa.gov

Air Quality Modeler INTERNET:
clint@math.utah.edu

Department of Ecology VOICE: (360)
407-6815
PO Box 47600 FAX: (360)
407-7534

Olympia, WA 98504-7600

On Mon, 4 Oct 2010, Ogulei, David (ECY) wrote:

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVVY

Rick:

Thank you for the comments. Based on PSE's prompt response, I conclude
that they are on top of it, and will work directly with you (and looping
Ecology) to provide details of the Class I AQRV analyses.

Thanks,

David

From: Christy_ Schmitt@URSCorp.com [mailto:Christy_Schmitt@URSCorp.com]
Sent: Monday, October 04, 2010 10:15 AM

To: Rick Graw

Cc: Newman, Alan (ECY); Bowman, Clint (ECY); Dee_Morse@nps.gov; Ogulei,
David (ECY); Holtrop.Bryan@epamail.epa.gov; Henderson, Joey; Boyle, Lea
M; Lyn Tober; Adams, Nathan; Chen, Qing (ECY);
Stephen_Barnard@URSCorp.com; Sunghye_Chang@URSCorp.com;
William_Steiner@URSCorp.com; wong.herman@epa.gov

Subject: RE: PSE Fredonia - Revised Model Protocol

Rick - our CALPUFF modeler (Sunghye Chang) will be contacting you in
regards to the 'details'. We expected to be working with you on this to
make sure it meets your needs. The revised Protocol did state that we
would be following the old FLAG guidance, as you requested. We had been
waiting for final project info to get started on the CALPUFF analysis,
so we could not provide you detailed input files before. As this part of
the analysis gets going (this week), we will provide the details in the
modeling protocol as an addendum.

Thanks,
Christy

Christina C. Schmitt, P.E.
URS Corporation
Portland, OR

(503) 222-7200

(503) 948-7262 - direct
(503) 222-4292 - fax

Rick Graw <rgraw@fs.fed.us>

10/04/2010 09:53 AM

To
"Ogulei, David (ECY)" <dogu461@ECY.WA.GOV>

cc
"Newman, Alan (ECY)" <anew461@ECY.WA.GOV>, "Bowman, Clint (ECY)"



VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVYVVY

<cbow461@ECY.WA.GOV>, Christy_Schmitt@URSCorp.com, Dee_Morse@nps.gov,
Holtrop.Bryan@epamail.epa.gov, "Henderson, Joey"
<Joey.Henderson@pse.com>, "Boyle, Lea M" <lea.boyle@pse.com>, "Lyn
Tober" <ltober@nwcleanair.org>, "Adams, Nathan" <nathan.adams@pse.com>,
"Chen, Qing (ECY)" <gche461@ECY.WA.GOV>, Stephen_Barnard@URSCorp.com,
Sunghye_Chang@URSCorp.com, William_Steiner@URSCorp.com,

wong . herman@epa.gov

Subject
RE: PSE Fredonia - Revised Model Protocol
David,

The revised modeling protocol for Puget Sound Energy Fredonia is missing
the details of the Class I area AQRV analyses. The applicant refers to
screening threshold from the draft 2008 FLAG document. Until the new
version of FLAG is publically released, we won't know what changes will
occur between the draft and the final, as such, we're still following
the 2000 guidance. Please have the applicant include a detailed protocol
for the AQRV impact analyses for Class I areas managed by the US Forest
Service following the FLAG 2000 guidance.

Thanks.

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.0. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918
rgraw@fs.fed.us

"Ogulei, David (ECY)" <dogud6l@ECY.WA.GOV>
09/28/2010 11:48 aM

To
<Christy_ Schmitt@URSCorp.com>

cc
"Bowman, Clint (ECY)" <cbow461@ECY.WA.GOV>, "Newman, Alan (ECY)"
<anew461@ECY.WA.GOV>, "Chen, Qing (ECY)" <gched46l1@ECY.WA.GOV>,
<Dee_Morse€nps.gov>, <Holtrop.Bryan@epamail.epa.gov>, "Henderson, Joey"
<Joey.Henderson@pse.com>, "Boyle, Lea M" <lea.boyle@pse.com>, "Lyn
Tober" <ltober@nwcleanair.org>, "Adams, Nathan" <nathan.adams@pse.com>,
"Rick Graw" <rgraw@fs.fed.us>, <William Steiner@URSCorp.com>,

<wong . herman@epa.gov>, <Stephen Barnard@URSCorp.com>,
<Sunghye_Chang@URSCorp.com>

Subject
RE: PSE Fredonia - Revised Model Protocol
Christy,

We are reviewing the revised protocol and will get back to you as soon
as possible with our comments.

Thanks,

David



VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYVYVY

From: Christy_Schmitt@URSCorp.com [mailto:Christy_Schmitt@URSCorp.com]
Sent: Friday, September 24, 2010 2:44 PM

To: Ogulei, David (ECY)

Cc: Newman, Alan (ECY); Bowman, Clint (ECY); Dee_Morse@nps.gov;
Holtrop.Bryan@epamail.epa.gov; Henderson, Joey; Boyle, Lea M; Blain,
Lindsay (ECY); Lyn Tober; Adams, Nathan; Rick Graw;
William_Steiner@URSCorp.com; wong.herman@epa.gov;
Stephen_Barnard@URSCorp.com; Sunghye_Chang@URSCorp.com

Subject: PSE Fredonia - Revised Model Protocol

Hi David et. al. - attached Modeling Protocol for PSE's Fredonia
project. The revisions incorporate changes/comments as requested by the
EPA and USFS regarding the draft version, along with updated equipment
and operating information. The Protocol also includes Attachment A
(attached in a separate email), which has detailed emission and modeling
information, as requested by EPA (referenced and summarized in the
text). Also attached is a Response to EPA Comments document, which shows
the individual responses to each of EPA's comments on the draft, as
provided in an email dated 6/21/10 (Herman Wong to Bryan Holtrop). There
is not a huge amount of detail included on the CALPUFF inputs (as
requested by Rick Graw (USFS), who wanted to see example input files)
because we have not begun this portion of the modeling. We are still in
the process of collecting data for this, but will keep working with
Ecology (Bowman) and USFS (Graw) as we proceed.

I think I have included everybody in this email, but feel free to
forward as necessary if I missed someone. Hopefully we can get this
approved, and get the application in shortly thereafter. Please
call/email w/ comments/questions. I appreciate the reviews and your
time. Also, I am not sending Attachment A to everybody on this list
because it might bog down your system (>7MB). If you do not receive it
(email to follow) and want it, please let me know.

Thanks,
Christy

(See attached file: Response to EPA Comments 100924.pdf) (See attached
file: PSE-Fredonia Model Protocol 100924.pdf)

Christina C. Schmitt, P.E.
URS Corporation
Portland, OR

(503) 222-7200
(503) 948-7262 - direct
(503) 222-4292 - fax






Christy_Schmitt@URSCorp.com

10/04/2010 11:29 AM
To "Rick Graw" <rgraw@fs.fed.us>

cc Sunghye_Chang @URSCorp.com
Subject Fw: PSE Fredonia - Revised Model Protocol

Hi Rick - email below and attachments are the REVISED Protocol.

Thanks again for giving us the time and info today. We look forward to working with you and getting this
finalized.

Christy

Christina C. Schmitt, P.E.
URS Corporation
Portland, OR

(503) 222-7200
(503) 948-7262 - direct
(503) 222-4292 - fax

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you
receive this message in ervor or are not the intended recipicnt, you should not retain, distribute, disclose or use any of this information
and you should destroy the e-mail and any attachments or copies.






Clint Bowman <clint@ecy.wa.gov>

09/29/2010 01:00 PM To Christy_Schmitt@urscorp.com

cc William_Steiner@urscorp.com

Subj Re: Fw: URS' responses to my PSE Fredonia
ect Generating Station Modeling Protocol Comments

Christy,

I've let loose the dogs to search for the information. I can find
at least four projects that have used the data but don't find the
appendix (or appendix-like) write-up that Herman is looking for--it
would contain an analysis of the Q/A logs and the Q/C reports. I
think I recall seeing it in an application but haven't found that
application yet.

I'll keep you informed as information comes in.

Clint

Clint Bowman INTERNET:

clint@ecy.wa.gov

Air Quality Modeler INTERNET:

clint@math.utah.edu

Department of Ecology VOICE: (360)
407-6815

PO Box 47600 FAX: (360)
407-7534

Olympia, WA 98504-7600

On Wed, 29 Sep 2010, Christy Schmitt@urscorp.com wrote:

Hi Clint - see Herman's comment below regarding met data. I know we've been
through this before, and I have in my notes that you were going to look for
the original audit reports for the met data, but I'm not sure whether you
found anything or not (I never heard back, so I assumed you didn't find
anything). Can you help a little more now??? Is there someone there that
can track down that info? Would it be easier to go back to originator of
data (Environ?)? Let me know if you have any good ideas on this one. It is
a big holdup for us.

Thanks,
Christy

Christina C. Schmitt, P.E.
URS Corporation
Portland, OR

(503) 222-7200
(503) 948-7262 - direct
(503) 222-4292 - fax

This e-mail and any attachments contain URS Corporation confidential
information that may be proprietary or privileged. If you receive this
message in error or are not the intended recipient, you should not retain,
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> distribute, disclose or use any of this information and you should destroy
> the e-mail and any attachments or copies.

————— Forwarded by Christy Schmitt/Portland/URSCorp on 09/29/2010 10:09 AM

"Ogulei, David (ECY)"
<dogud61@ECY.WA.GOV>
To
09/29/2010 10:05 AM <Christy_Schmitt@URSCorp.com>
cc
<William_Steiner@URSCorp.com>
, <wong.herman@epa.gov>,
*Bowman, Clint (ECY)"
<cbowd61€@ECY.WA.GOV>, "Chen,
Qing (ECY)"
<gched61@ECY.WA.GOV>,
"Newman, Alan (ECY)"
<anew461@ECY.WA.GOV>, "Lyn
Tober"
<ltober@nwcleanair.org>,
<Holtrop.Bryan@epamail .epa.go
v>, "Rick Graw"
<rgraw@fs.fed.us>,
<Dee_Morse@nps.gov>
Subject
FW: URS' responses to my PSE
Fredonia Generating Station
Modeling Protocol Comments

Christy:

Below are comments from EPA Region 10.
Thanks,

David

From: Holtrop.Bryan@epamail.epa.gov [mailto:Holtrop.Bryan@epamail.epa.gov]
Sent: Wednesday, September 29, 2010 9:26 AM

To: Ogulei, David (ECY)

Cc: Wong.Herman@epamail.epa.gov

Subject: Fw: URS' responses to my PSE Fredonia Generating Station Modeling
Protocol Comments

Hi David - See Herman Wong's comments below concerning the modeling
protocol. Thanks, Bryan.

Bryan Holtrop

EPA Region 10

Office of Air, Waste and Toxic
1200 Sixth Avenue

Suite 900, MS AWT-107

Seattle, WA 98101

Tel: 206.553.4473

Fax: 206.553.0110

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYVY

————— Forwarded by Bryan Holtrop/R10/USEPA/US on 09/29/2010 09:24 AM -----
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From: Herman Wong/R10/USEPA/US
To: Bryan Holtrop/R10/USEPA/USE@EPA
Date: 09/29/2010 08:39 AM

Subjec URS' responses to my PSE Fredonia Generating Station Modeling
t: Protocol Comments

Bryan:

1. URS has concluded based on their preliminary analysis that
project impacts will be below the SILs. Consequently, background air
quality measurements, and allowable and actual emission inventories are not
needed. This will be confirmed when an application is submitted to R10 for
review.

2. The hourly meteorologlcal data used in a SILs and/or refined
modeling analysis as part of an air permit application should meet the PSD
regulation and guidance. The conclusion by URS that the data has been
used in a previous application and accepted by Ecology is inadequate from
an EPA perspective. URS should justify the use of the data collected at
the Shell refinery, Whidbey Island, Arlington Municipal Airport and
Burlington-Skagit Regional Airport. The justification must include data
representativeness, equipment siting and location, and data quality such
independent audits and frequency, recovery rates, and instrument
characteristics. They should also explain in detail why so many station
data were necessary.

An acceptable response to #2 is absolutely necessary before Item #1 can be
found adequate.

Herman
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SECTIONONE Introduction

11 BACKGROUND

Puget Sound Energy (PSE) owns and operates the Fredonia Generating Station (FGS) at 13085
Ball Road, in Mount Vernon, Washington. The current site is approximately 43 acres and is
located approximately five miles northwest of the town of Mount Vernon, south of Skagit
Regional Airport. The existing FGS facility consists of two Westinghouse W501D simple cycle
combustion generators, and two Pratt & Whitney Model FT-8 Twin Pac simple cycle turbines.
All four turbines can be fired on either natural gas or distillate fuel. The Westinghouse turbines
(Units 1 and 2) have a base load rating of 104 megawatts (MW) each, and the Pratt & Whitney
turbines (Units 3 and 4) have a base load rating of 54 MW each.

The proposed Fredonia Development Project (Project) is a simple cycle electric generating unit
addition to the existing FGS. The Project will consist of one or more additional gas combustion
turbines totaling approximately 181-207 MW. The Project base design will consist of one of the
following simple cycle turbine options:

One GE 7FA.05 frame turbine, approximately 207 MW;

One GE 7FA.04 frame turbine, approximately 181 MW;

One Siemens SGT6-5000F frame turbine, approximately 197 MW; or

Two 100 MW GE LMSI100 high-efficiency aeroderivative turbines, totaling
approximately 200 MW.

The purpose of the new generating unit(s) will be to serve future peak load and to potentially
support the integration of wind on PSE’s system. Turbine selection will be made on the basis of
a commercial and technical evaluation by PSE after further engineering and procurement efforts,
possibly after air permits are issued. The selected equipment’s thermodynamic and
environmental performance will meet or exceed the performance of the turbines analyzed for the
permit application. The plant’s primary fuel will be natural gas delivered to the site by the adjacent
transmission pipeline owned by Cascade Natural Gas. Ultra-low sulfur (0.0015% sulfur) No. 2
distillate (ULSD) is planned as backup fuel, stored onsite in an existing 100,000 barrel tank. Back-
up fuel oil will be needed/used when natural gas supply is not reasonably available. PSE anticipates
that operation of the new unit(s) on ULSD will occur no more than 336 hours per year. PSE
proposes to interconnect the new unit(s) to the adjacent FGS substation, which is the nearest
connection point to PSE’s electrical grid.

The existing facility is a major Prevention of Significant Deterioration (PSD) stationary source
per 40 CFR 52.21(b)(1)(i), and operates under PSD Permit PSD-01-04, issued on July 29", 2003,
and Northwest Clean Air Agency (NWCAA) Air Operating Permit (AOP) 003-R1, issued March
7, 2005. The proposed Project is expected to be a major modification under PSD (per 40 CFR
52.21(b)(40)). Washington State Department of Ecology (Ecology) is the permitting lead for
PSD, with concurrence from the regional agency, NWCAA. Separately, NWCAA will conduct a
Notice of Construction (NOC) review and issue an Order of Approval for the proposed Project.
At present, the project region is attainment for all criteria air pollutants. It is anticipated that this
Project will be permitted prior to adoption of the Environmental Protection Agency’s (EPA)
proposed revised 1-hour ozone standard.
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SECTIONONE Introduction
1.2 PURPOSE

This document presents a summary of the procedures to be used for the air quality dispersion
modeling for Project permitting. Modeling of operating impacts will be performed per EPA and
Ecology guidance. This protocol is submitted to Ecology for review and approval. Because the
facility is within 100 kilometers of PSD Class I areas, Federal Land Managers (FLM’s) will be
included in the PSD review process for the Project. The proposed model selection and modeling
approach has been based on applicable regulations and agency communications.

1.3 ORGANIZATION

The balance of this protocol is organized into the following sections: 2.0 - Project Description;
3.0 - Regulatory Setting; 4.0 - Model Selection; 5.0 - Modeling Approach; and 6.0 - Presentation
of Results.
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SECTIONTWO Project Descrintion

21 PROJECT LOCATION

The PSE facility is located at 13085 Ball Road in Mount Vernon, Skagit County, Washington
(see Figure 1). The site is on south side of Ovenell Road, south of the west end of the Skagit
Regional Bayview Airport, approximately 2.5 miles inland of Padilla Bay. The terrain
surrounding the facility is essentially flat. The elevation of the facility is approximately 50 feet
above mean sea level (MSL). There are no known sensitive receptors nearby to the facility.

2.1.1 Land Use

The region surrounding the PSE site is primarily agricultural and forest, with a few municipal
and industrial facilities in the immediate vicinity, including the Skagit Regional Bayview Airport
and the Paccar Technical Center, both north of the PSE facility.

22 DESCRIPTION OF THE PROPOSED SOURCE

As described above, the proposed Project involves the addition of a simple cycle electric
generating unit(s) to the existing FGS. The Project base design will consist of one of the
following simple cycle turbine options:

One GE 7FA.05 frame turbine, approximately 207 MW,

One GE 7FA.04 frame turbine, approximately 181 MW,

One Siemens SGT6-5000F frame turbine, approximately 197 MW, or

Two 100 MW GE LMSI100 high-efficiency aeroderivative turbines, totaling
approximately 200 MW.

The permit application, including modeling analysis, is being prepared to address each of these
options. Final turbine selection will be made on the basis of a commercial and technical
evaluation by PSE after further engineering and procurement efforts, possibly after air permits
are issued. The selected equipment’s thermodynamic and environmental performance will meet
or exceed the performance of the turbines analyzed for the permit application.

The plant’s primary fuel will be natural gas. Back-up fuel oil (ULSD) will be needed/used when
natural gas availability at the site is low. In addition to the turbine(s), the Project may include
one nominal 600 kW diesel emergency generator to supply critical electrical loads in the event
power could not be back fed from either the site's 230 kV or 115 kV transmission systems. The
turbine(s) would be supplied with a 125 VDC battery bank to supply a critical 120 VAC
Essential Power Bus through an inverter or directly from a 125 VDC Essential Power Bus.
Examples of devices needing Essential Power from one or both of these sources would be the
facility's Distributed Control System (DCS), protective relays and a DC driven emergency lube
oil pump. In the event of a transmission system failure and blackout of the facility, the 125 VDC
and 120 VAC Essential Power Buses could be kept energized for a period of time from the 125
VDC battery bank. The frame turbine units (GE 7FA.05, GE 7FA.04, and Siemens SGT6-5000F
options) would expend the battery's power quickly since they have larger, heavier components
such as rotor bearings that need larger electrically driven lubricating pumps. To prevent damage
to these components during a transmission system failure, an emergency generator is needed to
provide power to backup the batteries. The aeroderivative units (LMS100’s) have smaller, lighter
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SECTIONT WO Project Description

components than the frame turbine units and require less emergency power in the event of a
transmission system failure. In summary, PSE feels it is prudent to have an emergency generator
to prevent potential damage to the heavier single frame turbine unit options, but it is not
necessary for the LMS100 turbine option. Testing and maintenance operations for the emergency
generator are expected to occur 1 hour per week, or 52 hours per year.

A conceptual plot plan for the GE 7FA.05 and GE 7FA.04 is presented in Figure 2-2; for the
Siemens SGT6-5000F in Figure 2-3; and for the two GE LMS100 turbine option in Figure 2-4.

2.3 ESTIMATED EMISSIONS FOR PSD AND MODELING APPLICABILITY
ANALYSES

Annual emissions for the new unit(s) and auxiliary equipment are based on operating scenarios
developed by PSE, and were generated from forecast power requirements. Maximum annual
operating hours for the Frame turbines (GE 7FA.05, GE 7FA.04, and Siemens 5000 F4) are
expected to be approximately 2700 hours per year. Maximum annual operating hours for the GE
LMS100’s are expected to be approximately 5500 hours per year (each unit). A maximum of 336
hours (14 days) firing on distillate is included in the annual emission estimates. A worst-case
maximum of 336 hours (consecutive or nonconsecutive) firing on backup ULSD is included in
the annual emission estimates. NO, and CO emissions assume a combination of gas turbine
combustion controls, SCR, and oxidation catalyst to achieve 2.5 ppm NO, under normal
operating conditions. CO emissions with oxidation catalyst controls vary for the turbine options;
preliminary data show a range of approximately 2-13 ppm CO under normal operating
conditions. A worst-case maximum number of start-ups and shutdowns on both natural gas and
ULSD are also included in the annual estimates. Table 2-1 summarizes preliminary potential
annual emission estimates for the three turbine options. Detailed emission spreadsheets are
included as Attachment A.

Emissions are expected to exceed the PSD Significant Emission Rates (SER) for all project
development options for particulate matter (Total Suspended Particulate (TSP), particulate
matter less than 10 microns in diameter (PMj), and particulate matter less than 2.5 microns in
diameter (PM;)). Emissions are also expected to exceed the SER for nitrogen oxides (NOy) for
the LMS100 option, and carbon monoxide (CO) for the Siemens SGT6 option. The project will
require air quality evaluations in accordance with Washington Administrative Code (WAC) rules
for pollutants that exceed the SER. Applicable regulations and guidelines require that the project
use dispersion modeling to demonstrate compliance with applicable ambient air quality
standards and PSD increments. The ambient air quality impact and increment analyses will be
performed for the worst-case turbine scenarios, which will be determined for each turbine
option, and for each pollutant and averaging period. The project’s potential annual emissions for
volatile organic compounds (VOC) and sulfur dioxide (SO;) are not expected to exceed the SER
for any turbine option.
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Figure 2-1 — General Location Map
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PSE-Fredonia Model Protocol 100924, doc



SEETINTWO Project Deseription

P

T
T

Figure 2-3 — Conceptual Turbine Site Layout for the Siemens SGT6-5000F4

m 2-5 PSE-Fredonia Modcl Protocol 100924 doc



SECTIONTWO Project Bescription

—— p—
-..7
-

£

/7_ ,7"/._/. 77\

STRTOSOSTTNON TN

;Cfrf

I
1
§
&y
L ; = o4
Figure 2-4 — Conceptual Turbine Site Layout for the GE LMS100

m 2-6 PSE-Fredonia Modcl Protoco! 100924 doc



SECTIONTWO Project Descrintion

Table 2-1
Estimated Annual Emissions for the Potential Turbine Options

Expected Increased Emissions
(tpy) Significant
Pollutant GE GE SISeg_iresr:s GE LMS100 Emis(stls;; Rate
7FA.05 7FA.04 5000F4 (2 Units)

NO, 30 27 32 48 40

CO 43 39 149 54 100
SO, 6 5 5 11 40
TSP 41 42 31 74 25
PMjq 41 42 31 74 15

PM, s 41 42 31 74 10
vOoC 7 6 19 13 40
H2S04 12 11 13 26 7

Pb 0.0084 .0079 0.0079 0.0045 0.6

Notes:

Emissions estimates are based on equipment vendor data (as provided by Black & Veatch) and operating scenarios provided by
PSE.

Emissions estimates are inclusive of turbine and one emergency generator (frame turbine options only).

S0; and particulate emissions are based on historic annual average sulfur content in natural gas of 2.24 gr/100 dscf reported at the
Willliams Northwest Pipeline Sumas compressor station.

Significant Emission Rate (SER) per 40 CFR 52.21(b)(23)(i) and WAC 173-400-030.

Values shown in italic indicate exceedance of the SER.

The proposed Project also has the potential to emit non-criteria air pollutants, known as
hazardous and/or toxic air pollutants. These will also be addressed for the Project. Emissions will
be compared to Washington State’s Small Quantity Emission Rates (SQERs) and Acceptable

Source Impact Levels (ASILs), as necessary. Non-criteria pollutant emission rates are provided
in Attachment A.
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SECTIONTHREE Regulatory Setting

3.1  REGULATORY APPLICABILITY REVIEW

As described above, Ecology is the state-level governing body for air quality in Washington. In
addition, the state is divided into multiple air pollution control agencies. The Mount Vernon site
is located within the NWCAA. The air pollution control agencies defer to Ecology for major
source attainment permitting issues, such as PSD.

The existing facility is a PSD major source. The New Source Review (NSR) process is triggered
for sources that emit emissions in excess of those listed in WAC 173-400-030 (27 — Emission
Threshold), and 40 CFR 52.21(b)(23)(i). As shown above in Table 2-1, these SERs are expected
to be exceeded for the facility, depending on the pollutant and option. As a result, the Project
will have to go through the PSD NSR process.

Requirements for ambient air quality impact modeling to demonstrate compliance with ambient
air quality standards and PSD increments include the following:

o Description of the project, including emissions, fuel type(s), control technologies, and
stack characteristics;
The basis for all emission estimates and/or calculations;
Existing baseline data for all regulated pollutants;
e A description of the meteorological data; and
e A worst-case air quality impact assessment, including an assessment of cumulative
impacts if necessary.

3.2 AMBIENT AIR QUALITY STANDARDS (AAQS)

The Clean Air Act of 1970 mandated that the EPA establish ambient ceilings for certain
pollutants based upon the identifiable effects that pollutants might have on the public health and
welfare. Subsequently, EPA promulgated regulations which set National Ambient Air Quality
Standards (NAAQS) for SO,, TSP, NO,;, CO, non-methane hydrocarbons (NMHC),
photochemical oxidants as ozone (Os), and lead (Pb). The standard for NMHC was eventually
changed to a guideline and the ozone standard was revised. After further review, the NAAQS for
NMHC was revoked in 1983. A new ambient standard to control ambient concentrations of PM;,
was promulgated by EPA on July 1, 1987 to replace ambient standards for TSP. In 1997, EPA
added standards for PM,s. Pollutants having NAAQS are collectively referred to as criteria
pollutants.

Pursuant to the Clean Air Act and its amendments, Washington has adopted the Federal
standards for some criteria pollutants, promulgated more stringent standards for others, and
promulgated standards for additional pollutants. Ecology has retained the TSP air quality
standard. The Federal and Washington Ambient Air Quality Standards are shown in Table 3-1.

Section 107 of the 1977 Clean Air Act Amendments required both the EPA and individual states
to evaluate the attainment of the NAAQS. Areas not meeting the NAAQS are designated as non-
attainment areas. For these non-attainment areas, states are required to revise their State
Implementation Plan (SIP) to provide for attainment of the NAAQS as expeditiously as practical,
within certain time limits. Areas lacking in sufficient data for determination of attainment or
non-
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SECTIONTHREE

Table 3-1

Federal and State Ambient Air Quality Standards

National Standards

Washington

Pollutant Averaging Period Primary Secondary State Standards Details
Ozone (O3) 8-hour 0.075 ppm 0.075 ppm The 3-year average of the 4" highest daily 8-hour maximum is not to be above this level.
1-hour 0.12 ppm Not to be above this level on more than 1 day in a calendar year.
{Daily Maximum) (235 pg/m®)
Particulate Matter less Annual 15.0 yg/m® 15.0 pg/m® The 3-year average from a community-oriented monitor is not to be above this level.
than 2.5 microns in (Arithmetic Mean)
diameter (PM.s) 24-hour 35 pg/m® 35 pg/m® The 3-year average of the annual 98" percentile for each population-oriented monitor
within an area is not to be above this level.
Particulate Matter less Annual 50 ug/m® The 3-year average of annual arithmetic mean concentrations at each monitor within an
than 10 microns in (Arithmetic Mean) area is not to be above this level.
diameter (PM;q) 24-hour 150 pg/m’ 150 ug/m® 150 pg/m’ Not to be above this level on more than three days over 3 years with daily sampling.
Carbon Monoxide (CO) 8-hour 9 ppm 9 ppm Not to be above this level more than once in a calendar year.
(10 mg/m®) (10 mg/m®)
1-hour 35 ppm 35 ppm Not to be above this level more than once in a calendar year.
(40 mg/m*) {40 mg/m®)
Nitrogen Dioxide (NOy) Annual 0.053 ppm 0.053 ppm 0.05 ppm Not to be above this level in a calendar year.
(Arithmetic Mean) (100 pg/m®) (100 pg/m®) (100 pg/m?)
1-hour 0.100 ppm The 3-year average of the 98" percentile of the daily maximum 1-hour average at each
monitor is not to be above this level.
Sulfur Dioxide (SO) Annual 0.03 ppm 0.02 ppm Not to be above this level in a calendar year.
(Arithmetic Mean)
24-hour 0.14 ppm 0.10 ppm Not to be above this level more than once in a calendar year.
3-hour 0.5 ppm Not to be above this level more than once in a calendar year.
(1300 pg/m®)
1-hour 0.075 ppm 0.40/0.25 ppm | State Standards: Not to be above this level more than once in a calendar year / Not to
be above this level more than twice in a consecutive 7-day period.
Federal Standard: The 3-year average of the 99" percentile of the daily maximum 1-hour
average at each monitor is not to be above this level.
5-minute 0.80 ppm This is the Northwest Clean Air Agency's standard, which applies in Island, Skagit, and
Whatcom counties.
Lead (Pb) Rolling 3-Month 0.15 pg/m® 0.15 pg/m’ Not to be above this level.
Average
Quarterly Average 1.5 pg/m° 1.5 pg/m’
Total Suspended Annual 60 pg/m® Not to be above this level.
Particulate (TSP) {Geometric Mean)
24-hour 150 pg/m® Not to be above this level more than once in a calendar year.

Source: EPA 40 CFR Patr 50 (http://www.epa.gov/air/criteria.html) and WAC Chapters 173-470 through 173-475 (http://www.ecy.wa.gov/laws-rules/ecywac. htmi#air)
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SECTIONTHREE Regulatory Setting

attainment status are designated as unclassifiable, but are treated as being attainment areas until
designated otherwise. The classification of an area is made on a pollutant specific basis. The PSE
facility is located in Skagit County. Air quality throughout Skagit County is currently designated
as unclassifiable or in attainment of each State and/or Federal AAQS.

3.3 AMBIENT AIR QUALITY ANALYSES

As part of the PSD permitting process, continued compliance with the State and Federal air
quality standards must be demonstrated through the use of dispersion models. The modeling
simulation predicts the impact of the proposed facility and, where applicable, existing
background sources. To account for regional background levels and unmodeled sources of the
relevant pollutants, a measured background concentration is added to the predicted
concentration. This total concentration is then compared to the ambient air quality standards to
assess compliance.

EPA has defined a set of impact levels that are used to determine whether a multi-source air quality
impact analysis needs to be performed to assess compliance with the NAAQS. These significant
impact levels (SILs), which have been adopted by Washington, are shown in Table 3-2. The
SILs are generally 1 to 5 percent of the NAAQS (typically 4 percent), and are thus well below
any levels which could lead to adverse health or welfare impacts. Impacts below these SILs are
presumed to be insignificant. The SILs for the recently revised 24-hour PM, 5, 1-hour NO,, and
I-hour SO, standards have not yet been finalized. The values shown in Table 3-2 are
conservative estimates based on current available information from EPA and recent
communication with Ecology staff.

The primary purpose of comparing a proposed source's modeled concentrations with the SILs is
to establish the source's significant impact area (SIA) for each pollutant and averaging period.
The SIA is defined as all locations at which predicted impacts from the Project are above the
SILs for the pollutant being considered. EPA and Ecology typically require an applicant to
evaluate cumulative impacts of all sources at locations where predicted concentrations
attributable to the proposed facility are above the SILs. If the source does not exceed the SILs,
evaluation of cumulative impacts is not required. Major background sources located within 50
km of the proposed source's pollutant-specific SIA are generally modeled as part of the multi-
source air quality impact analysis. Also, major sources located beyond the SIA, but which
themselves have significant impacts within the SIA of the proposed source, are also included in
the multi-source impact analysis. Therefore, the SILs are a regulatory tool that define procedures
and are not of themselves measures of adverse health impacts. Ecology is expected to provide all
applicable source information for the analysis, if required.

In addition to the SILs described above, EPA has proposed SILs for Class I areas, as shown
below in Table 3-3. The FLM-recommended SILs are also shown in this table. As with the Class
IT areas (all areas that are not designated as Class I), if the source does not exceed the SILs,
evaluation of cumulative impacts is not required.

For the proposed project, the impact assessment will be performed using dispersion models. The
modeling approaches used for both Class I (all greater than 50 km from the source) and Class II
areas are discussed in more detail in Section 5 of this protocol.
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Table 3-2
Significant Impact Levels'
(micrograms per cubic meter (ug/m®))

Pollutant Annual 24-Hour 8-Hour 3-Hour 1-Hour
co -- -- 500 -- 2,000
PM,5 0.3 (est.) 1.2 (est.)’ -- S --
PM;q 1.0 5.0 -- -- --
SO, 1.0 5.0 -- 25.0 30.0%/7.8*
NO, 1.0 -- -- -- 76*

-

WAC 173-400-720, unless otherwise noted.

2 Proposed PM,s SiLs were published in the Federal Register on September 27, 2007 (72 FR 54112) under Prevention of
Significant Deterioration (PSD) for Particulate Matter Less Than 2.5 Micrometers (PM2.5)—Increments, Significant Impact
Levels (SiLs) and Significant Monitoring Concentration (SMC), EPA-HQ-OAR-2006-0605. The three options proposed for
Class Il areas range between 0.3 and 1.0 pg/m® for the annual average, and 1.2 and 5.0 pug/m® for the 24-hour average.
The estimated values shown in Table 3-2 are from EPA’s most stringent option, or Option 3.

The SIL of 30 pg/m3 is for the Washington State 1-hr SO, limit (WAC 173-400-720).

w

EPA recently provided guidance for conducting impact analyses for compliance demonstration of the new 1-hour SO,
standard (EPA, General Guidance for Implementing the 1-hour SO, National Ambient Air Quality Standard in Prevention
of Significant Deterioration Permits, Including an Interim 1-hour SO, Significant Impact Level, Memorandum from Anna
Marie Wood (Office of Air Quality Planning and Standards) to Regional Air Division Directors, August 23, 2010). This
guidance suggests a SIL of 3 ppb (the equivalent of 7.8 pg/ma), to be compared to 1) “the highest of the 5-year averages
of the maximum modeled 1-hour SO, concentrations predicted each year at each receptor, based on 5 years of National
Weather Service data”; or 2) “the highest modeled 1-hour SO, concentration predicted across all receptors based on 1
year of site-specific meteorological data, or the highest of the mulit-year averages of the maximum modeled 1-hour SO,
concentrations predicted each year at each receptor, based on 2 or more, up to 5 complete years of available site-specific
meteorological data.

w

EPA recently provided guidance for conducting impact analyses for compliance demonstration of the new 1-hour NO,
standard (EPA, General Guidance for Implementing the 1-hour NO, National Ambient Air Quality Standard in Prevention
of Significant Deterioration Permits, Including an Interim 1-hour NO, Significant Impact Level, Memorandum from Anna
Marie Wood (Office of Air Quality Planning and Standards) to Regional Air Division Directors, June 28, 2010). This
guidance suggests a SiL of 4 ppb (the equivalent of 7.6 pg/m®), to be compared to 1) “the highest of the 5-year averages
of the maximum modeled 1-hour NO, concentrations predicted each year at each receptor, based on 5 years of National
Weather Service data”; or 2) “the highest modeled 1-hour NO, concentration predicted across all receptors based on 1
year of site-specific meteorological data, or the highest of the mulit-year averages of the maximum modeled 1-hour NO,
concentrations predicted each year at each receptor, based on 2 or more, up to 5 complete years of available site-specific
meteorological data.

34 AIR QUALITY RELATED VALUES (AQRV) AND VISIBILITY

Because the Project is subject to PSD, an analysis of Air Quality Related Values (AQRYV) at
Class I areas within 100 km of the facility may also be required for this facility. WAC 173-400-
030-16 lists the Class I areas in Washington. North Cascades National Park (NCNP), Olympic
National Park (ONP), and Glacier Peak Wildemess (GPW) are the only Class I areas within this
range. AQRVs include: regional visibility or haze; the effects of primary and secondary
pollutants on sensitive plants; the effects of pollutant deposition on soils and receiving bodies of
water; and other effects associated with secondary aerosol formation. A modeling approach for
addressing impacts of the proposed project on AQRVs in the Class I area is described in Section
5.4.

Table 3-3
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Significant Impact Levels at Class | Areas’
(micrograms per cubic meter (ug/m®)

Pollutant Averaging Period EPA SIL FLM SIL
PM;g Annual 0.2 0.08
24-hour 0.3 0.27
PMz.s Annual 0.04% --
24-hour 0.07% --
SO, Annual 0.1 0.03
24-hour 0.2 0.07
3-hour 1.0 0.48
NO, Annual 0.1 0.03

' EPA proposed and FLM recommended SILs (61 FR 142, July 23, 1996), unless otherwise noted.
These have not been finalized to date.

2 Proposed PM;s SlLs were published in the Federal Register on September 27, 2007 (72 FR 54112)
under Prevention of Significant Deterioration (PSD) for Particulate Matter Less Than 2.5 Micrometers
(PM2.5)—Increments, Significant Impact Levels (SiLs) and Significant Monitoring Concentration
(SMC), EPA-HQ-OAR-2006-0605. The three options proposed for Class | areas range between 0.04
and 0.16 pg/m® for the annual average, and 0.07 and 0.24 ug/m® for the 24-hour average. The
estimated values shown in Table 3-3 are from EPA’s most stringent options (Option 1 for the annual
average and Option 3 for the 24-hour average).

Visual impacts to Class I areas must also be considered for project permitting. Visibility
impairment is defined in WAC 173-400-030-91 as “any humanly perceptible change in visibility
(light extinction, visual range, contrast, or coloration) from that which would have existed under
natural conditions”. In addition, a cumulative impact study that assesses the impacts from
multiple sites in the area may be required. Currently, if the visibility impact of the proposed
source is less than a 5 percent change in extinction, a cumulative impact analysis would not be
required.

In addition to these Class I analyses, per direction of the U.S. Forest Service (USFS) (USFS,
2010, email from Rick Graw (USFS) to Christy Schmitt (URS), June 11), analyses for visibility,
growth impacts, and impacts to soils and vegetation at the Alpine Lakes Wilderness (a Class I
area located just over 100 km from the Project site) and Mt. Baker Wilderness (a Class II
protected area located approximately 42 km from the Project site) will also be conducted. The
applicable modeling approaches outlined in Section 5 for addressing impacts of the proposed
project on ambient air quality and AQRVs as described above will be used for these areas as
well.

3.5 TOXICS

The proposed Project also has the potential to emit toxic/hazardous non-criteria air pollutants.
These are regulated by EPA as hazardous air pollutants (HAPs) under Clean Air Act (CAA)
Section 112, and by Ecology as toxic air pollutants (TAPs) under WAC 173-460. Ecology also
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has a NSR requirement for TAP sources (WAC 173-460-040); an analysis must indicate that the
proposed project is in compliance with ASILs.
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41 METEOROLOGICAL DATA

Representative hourly meteorological data for 1995-1999 were obtained from Shell’s March
Point Refinery, located approximately 5 miles west northwest of the FGS site. The data are in the
standard AERMET meteorological input file format. Upper air data was from the NWS site at
Quillayute, WA. This data was recently used for the permitting at Sierra Pacific Industries (SPI)
in Mount Vernon, Washington (located adjacent to the FGS site). The processed data was
approved for use by Ecology (Phone conversation between Christy Schmitt (URS) and Clint
Bowman (Ecology), January 28, 2010). An excerpt from the SPI Notice of Construction and
PSD Permit APplication regarding collection and processing details of the meteorological data
follows (Geomatrix, June, 2008):

“A representative data set was prepared [by Geomatrix] using a combination of surface
data from a meteorological station located at the nearby Puget Sound Refinery owned and
operated by Shell Oil Company, supplemented by National Weather Service (NWS)
observations from nearby airports including Whidbey Island Naval Air Station (located
approximately 12 miles to the southwest of the site), Arlington Municipal Airport
(approximately 23 miles southeast of the site), and Burlington-Skagit Regional Airport
(approximately 2 miles north-northeast of the site), and NWS upper air data from
Quillayute, Washington. Missing data were treated according to EPA guidance (Atkinson,
D. and R. F. Lee. Procedures for Substituting Values for Missing NWS Meteorological
Data for Use in Regulatory Air Quality Models. U.S. EPA, Office of Air Quality Planning
and Standards, July 7, 1992).

“According to the Guidelines [EPA’s Guideline on Air Quality Models), five years of
representative meteorological data are considered adequate for dispersion modeling
applications. Hourly wind speed and wind direction data from January 1995 through
December 1999 were obtained from the Shell meteorological station. The station is located
approximately 5 miles west of SPI’s Burlington facility. A wind rose describing the wind
speed and wind direction data recorded at the Shell meteorological monitoring station over
the entire five-year dataset is shown in Figure 4-3 [of the SPI Application]. The wind rose
shows that the winds are generally bimodal, with winds from the south and southeast
following the broad Skagit River Valley, and the winds from the northwest coming from
Padilla Bay. Twice-daily mixing height data for the same period were obtained for the
monitoring station at Quillayute, Washington, approximately 104 miles west-southwest of
the facility.

“Additional meteorological variables and geophysical parameters are required for use in
the AERMOD dispersion modeling analysis to estimate the surface energy fluxes and
construct boundary layer profiles. Surface characteristics including albedo, Bowen ratio,
and surface roughness length were determined for the area surrounding the Shell
meteorological station using the AERMET surface characteristic preprocessor,
AERSURFACE (version 08009), and the USGS 1992 National Land Cover (NLCD92)
land use data set. (The USGS NLCD?92 data set is described and can be accessed at
http://landcover.usgs.gov/natlandcover.php.) The NLCD92 data set used in the analysis
has a 30 m mesh size and 21 land use categories. Seasonal surface parameters were
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determined using AERSURFACE according to the EPA’s guidance [The AERMET
Implementation Guide (EPA, 2008) and AERSURFACE User’s Guide (EPA-454/B-08-
001, January 2008)].

“Seasonal albedo and Bowen ratio values were based on averaging over a 10-km by 10-km
region centered on the Boise [sic] Airport meteorological site [note: per discussion with
Clint Bowman at Ecology, this was a typo in the original report; it should refer to the
Burlington-Skagit Regional Airport]. An unweighted arithmetic average was used for
calculating seasonal albedo; and an unweighted geometric average was used for
calculating seasonal Bowen ratio. Seasonal surface roughness values were calculated for
12 30-degree sectors within one kilometer of the Shell meteorological station. An inverse-
distance weighted geometric average was used to calculate seasonal surface roughness
length values for each of the 12 sectors.

“The AERSURFACE input file requires the user to provide additional location and
climatological information regarding the primary meteorological site (Shell). The
following information was used to process seasonal surface parameters for the
meteorological station:

e The site was assumed to not have continuous snow cover most of the winter. There is
typically little or no snowfall at March Point, where the meteorological station is
located, and the annual average total snowfall for Anacortes, Washington is zero
inches. (Western U.S. Climate Historical Summaries can be accessed at
http://www.wrce.dri.edu/Climsum.html.)

e The site is not located at an airport.

e The site was assumed to not be located in an arid region.

e The surface moisture condition at the site was assumed to be average.

“The EPA meteorological program AERMET (version 06341) was used to combine the
Shell meteorological station surface meteorological observations with twice-daily upper air
soundings from Quillayute, and to derive the necessary meteorological variables and
profiles for AERMOD.”

42 BACKGROUND AIR QUALITY DATA

Preliminary analyses show that the modeled impacts will be below SILs, therefore, cumulative
analyses will not be required, and source emission inventories will not be necessary. If
cumulative analyses are required, all increment-consuming sources will be included in the
modeling emissions inventory. Source data will be obtained from Ecology, or through other
methods approved by Ecology. Ecology and NWCAA currently have an inventory for actual
emissions; URS will work with these agencies to prepare a protocol for developing an allowable
inventory if required. Background concentrations used to demonstrate compliance with ambient
air quality standards will also be obtained from Ecology, or through sources approved by
Ecology.
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5.4 INTRODUCTION

Modeling for a PSD analysis must adequately simulate the concentration increases of emitted
pollutants, which are used to demonstrate compliance with ambient air quality standards. The
facility emissions include criteria pollutants that will be assumed to be inert for the purpose of
NAAQS analyses. In keeping with EPA and Ecology policy, no photochemical modeling for
ozone will be conducted since VOC emissions do not exceed the SER.

EPA’s Guideline on Air Quality Models (Appendix W to 40 CFR 51) recommends the use of the
AERMOD dispersion model for PSD analyses of criteria pollutants for distances out to 50 km.
AERMOD is the preferred dispersion model for sources located in all types of terrain (simple
and/or complex), and for sources subject to aerodynamic building downwash. The modeling
analysis will be done using the current version of the AERMOD model (Version 09292). The
modeling will provide an indication of the project impact area, and will dictate the extent (if any)
of cumulative analyses. The AERMOD analysis methodology is discussed further in Section 5.2,
below.

For impacts beyond 50 km, the Guideline recommends the use of the CALPUFF model.
CALPUFF is a transport and dispersion model that simulates the advection and dispersal of
“puffs” of material emitted from modeled sources. CALPUFF will also be used for the AQRV
and visibility analyses at the Class I areas (and Class II Wilderness areas) beyond 50 km. The
current version of the CALPUFF model (Version 5.8, level 070623) will be used. The
CALPUFF analysis methodology is discussed further in Section 5.5, below.

For the Class II Wilderness areas within 50 km from the source (Mt. Baker Wilderness), the
VISCREEN model will be used for the visibility analysis. The VISCREEN model is a screening
tool for assessing potential visibility impairment from a project. The analysis methodology will
follow the Workbook for Plume Visual Impact Screening (EPA-450/4-88-015), using model
version 88341 (December 6, 1988). Because there are no Class II guidelines for visibility
assessment, the modeling results will be presented for informational purposes only. A more
refined visibility analysis is not expected for the Mt. Baker area.

5.2 AERMOD MODEL INPUT

5.21 Emissions

PSE is currently considering four gas turbine options for the proposed FGS Development
Project. The individual turbine options will be modeled for the increases in emissions of criteria
pollutants that meet applicability levels (exceed SER), as shown above in Table 2-1. These are
summarized below, by turbine option:

 GE 7FA.05 — TSP/PM,¢/PM; s [note: particulate emissions are assumed to all be fine
particulate for each of the turbine options, so modeled emissions are for the grouping];

o GE 7FA.04 — TSP/PM,o/PM; s;

o Siemens SGT6-5000F - CO, and TSP/PM,¢/PM; 5.; and

e GELMSI100 (2 units) — NOy, and TSP/PM,0/PM, s.
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Each of these pollutants for analysis has different averaging periods for comparison to NAAQS
(and SILs). Therefore, emission rates will be developed for each averaging period.

Annual average impacts, for NO, and TSP/PM;¢/PM,s, will be modeled using the annual
average emission rates, as shown in Table 2-1.

Short-term emission rates will be developed using worst-case operating scenarios for the specific
pollutant over the time period. These worst-case scenarios are dependent upon both the emission
rate and the stack parameters under each scenario. For example, operation at higher loads may
have increased emissions, but a lower load with lower emissions may have stack exhaust features
(such as lower flow rate and temperature) that produce higher impacts. A preliminary load-check
analysis will be conducted to determine worst-case scenarios. This analysis will include
modeling for 1-hour impacts at each load basis (100%, 75%, and 50%), each ambient
temperature (7F, 51F, and 88F), and each fuel type (natural gas and ULSD) to determine worst-
case load scenarios. The worst-case averaging period scenario for full modeling will then be
developed using a combination of worst-case load (that is operationally feasible for the time
duration) and start ups and shutdowns when they are operationally feasible for the time duration
and have the potential to cause higher impacts due to increased emissions (such as in the case of
NO;, but unlikely in the case of particulate emissions which are more dependent on fuel usage
than combustion properties). Preliminary results of the worst-case scenario analysis have been
completed for the three turbine options. Table 5-1 shows the expected worst-case turbine
parameters and emissions that will be included in the refined modeling analyses, along with the
corresponding operating conditions which dictate these stack parameters and emissions. Please
note that this Modeling Protocol presents preliminary results only; additional operation and
emission data are pending for the turbine options. Final worst-case scenario results and full
modeling set-ups will be presented in the modeling section of the air permit application.

The emergency generator (for the frame turbine options only) will also be included in the refined
modeling analyses. Emissions from the emergency generator will include 24 hours of engine
testing/maintenance emissions and/or emergency use emissions for modeled averaging periods
up to 24-hours, and 52 hours of testing/maintenance emissions plus 200 hours of emergency use
emissions for annual average modeling. Table 5-2 shows the stack parameters and emissions for
the emergency generator.

Emissions of TAPs will be developed for each pollutant by specific averaging period (1-hr, 24-
hr, or annual, depending on pollutant ASIL period). HAP and TAP emissions from the turbine
options and auxiliary equipment will be determined using vendor data, where available, or AP-
42 factors. TAPs that have emissions exceeding SQERs will be modeled using the same
methodology as the criteria pollutant analyses, and resultant impacts will be compared to ASILs.

Equipment data, including emissions and stack parameters (similar to Attachment A of this
Model Protocol), will be included in an appendix in the final modeling report.
5.2.2 Building Downwash

For each turbine option, the facility layout, including structure elevations, will be used to enter
building locations and dimensions into the Building Profile Input Program for the PRIME
algorithm (BPIP-PRIME). The BPIP-PRIME program produces a file of wind-direction specific
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Table 5-1
Turbine Modeling Parameters and Emission Rates for Criteria Pollutant Analyses
Stack Stack Exit | Emission
Averaging | Temp. Velocity Rate
Pollutant | Period (F) (fps) (Ib/hr) Operating Scenario

GE 7FA.05 (Stack Height = 125 ft, Stack Diameter = 23 ft)

NO, Annual - - - No further analysis; expected below SER.
1-hour - - - No further analysis; expected below SER.
co 1-hour - - - No further analysis; expected below SER.
8-hour -- -- - No further analysis; expected below SER.
Natural gas @ average sulfur content (2.24 gr/100dscf) and maximum ULSD use (annual
PM Annual 800 104 9.45 load mix); average ambient temperature (51F); plus maximum start-up and shutdown
events.
24-hour 799 87 36.80 ULSD; 50% load; minimum ambient temperature (7F); no start-ups or shutdowns.
SO, Annual - - - No further analysis; expected below SER.
1-hour - - - No further analysis; expected below SER.
3-hour - - - No further analysis; expected below SER.
24-hour -- - -- No further analysis; expected below SER.

GE 7FA.04 (Stack Height = 125 ft, Stack Diameter = 21 ft)

NO, Annual - - - No further analysis; expected below SER.
1-hour -- -- -- No further analysis; expected below SER.
CO 1-hour - - - No further analysis; expected below SER.
8-hour - - - No further analysis; expected below SER.
Natural gas @ average sulfur content (2.24 gr/100dscf) and maximum ULSD use (annual
PM Annual 800 111 9.63 load mix); average ambient temperature (51F); plus maximum start-up and shutdown
events.
Natural gas maximum sulfur content (3.48 gr/100dscf); 50% load; minimum ambient
24-hour 799 102 37.60 tempera?ure ((? F); no start-ups or shutdowgs. i )
SO, Annual - -- -- No further analysis; expected below SER.
1-hour - - - No further analysis; expected below SER.
3-hour - - - No further analysis; expected below SER.
24-hour - - - No further analysis; expected below SER.
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Table 5-1 (continued)
Turbine Modeling Parameters and Emission Rates for Criteria Poliutant Analyses

Stack Stack Exit | Emission
Averaging | Temp. Velocity Rate
Pollutant | Period (F) {fps) (ib/hr) Operating Scenario
Siemens SGT6-5000F4 (Stack Height = 125 ft, Stack Diameter = 23 ft)
NO, Annual - - - No further analysis; expected below SER.
1-hour - - - No further analysis; expected below SER.
i ULSD; 1 start-up on natural gas and 1 shutdown (ULSD); remainder of hour at 75% load;
co 1-hour 799 103 2067 minimum ambient temperature (7F).
) ULSD; 1 start-up on natural gas and 1 shutdown (ULSD); remainder of period at 50%
8-hour 799 103 2067 load; minimum ambient temperature (7F).
Natural gas @ average sulfur content (2.24 gr/100dscf) and maximum ULSD use (annual
PM Annual 800 101 7.02 load mix); average ambient temperature (51F); plus maximum start-up and shutdown
events.
24-hour 799 95 32.80 ULSD; 50% load; maximum ambient temperature (88F); no start-ups or shutdowns.
SO, Annual - - - No further analysis; expected below SER.
1-hour - - - No further analysis; expected below SER.
3-hour - -~ - No further analysis; expected below SER.
24-hour - - - No further analysis; expected below SER.

GE LMS100 (each unit) (Stack Height = 125 ft, Stack Diameter = 12 ft)

Natural gas, with 336 hrs ULSD; annual load mix; average ambient temperature (51F);

NO, Annual m 114 549 maximum start-up and shutdowns.
ULSD; 1 shutdown on natural gas; remainder of hour at 100% load; average ambient
1-hour 784 136 2723 | ygrierature (51F) g 9
Cco 1-hour -- -- - No further analysis; expected below SER.
8-hour - - - No further analysis; expected below SER.
Natural gas @ average sulfur content (2.24 gr/100dscf) and maximum ULSD use (annual
PM Annual 771 114 8.44 load mix); average ambient temperature (51F); plus maximum start-up and shutdown
events.
ULSD; 75% use factor combined for 2 units (over 24 hour period); 100% load 90% of time,
24-hour 800 128 22.18 down to 75% load for 10% of time; maximum ambient temperature (88F); no start-ups or
shutdowns.
SO, Annual - - - No further analysis; expected below SER.
1-hour - -~ - No further analysis; expected below SER.
3-hour - - - No further analysis; expected below SER.
24-hour - - - No further analysis; expected below SER.
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Table 5-2

Emergency Generator Modeling Parameters and Emission Rates for
Criteria Pollutant Analyses

Stack Height (ft) 35
Stack Diameter (inches) 10
Exit Temperature (F) 534
Exit Velocity (fps) 146
CO Emission Rate (Ib/hr) [1-hr and 8-hr] 0.248
TSP/PM1o/PMz2s Emission Rate (Ib/hr) [Annual] 0.00015
TSP/PM1o/PM25 Emission Rate (Ib/hr) [24-hour] 0.0248
Notes:

Annual emissions estimate (used in annual analysis for particulates) includes 52 hours of
testing/maintenance and 200 hours of emergency use.

downwash characteristics for input to AERMOD. The facility layout diagrams are provided in
Figures 2 and 3 for the three turbine options. Structures exceeding 20 feet in height will be
included in the model setup.

5.2.3 Elevation Data and Receptor Grid

Terrain elevations and hill height scale values for the sources, buildings, and receptors will be
calculated using the AERMAP preprocessor with USGS 7.5-minute digital elevation model
(DEM) data. The DEM data for the nearfield area surrounding the Fredonia site includes the Mt.
Vemon and La Conner quadrangles. Beyond approximately 5 km, the following quadrangles
may also be included: Alger, Anacortes North, Anacortes South, Bow, Conway, Crescent
Harbor, and Utsalady.

Receptors will be located on a Cartesian grid system as follows: 25-meter grid from fenceline out
to a distance 100m; 50-meter grid out to 250m; 100-meter grid out to 500m; 250-meter grid out
to 1000m, and; 500-meter grid out to 2000m. (Additional receptors will be added further out than
2 km at a 500 meter spacing, if needed to show impacts beyond the normal grid to show impacts
above the SIL’s.) Nested 25-meter resolution grids will be placed around the initial maximum
receptor location (found using the above grid) for each pollutant and averaging period in order to
better resolve the maximum impact magnitude and location. Receptor elevations will be based
on USGS 7.5-minute DEM data, as described above.

5.2.4 Meteorological Data

The meteorological data set from Shell’s March Point Refinery will be input to AERMOD. This
meteorological data set is described above in Section 4.1.
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5.3 CUMULATIVE AND INCREMENT MODELING

If the project is found to have potentially significant impacts (i.e., greater than applicable SILs),
a cumulative modeling analysis will be performed which considers the proposed project’s
emissions (entire facility) combined with other permitted stationary sources within a 50-
kilometer radius of the project’s SIA. If needed, the emission inventories will be obtained from
Ecology and NWCAA (as described in Section 4.2). If an inventory is prepared, URS will also
work with the agencies to include applicable modeling inputs for these sources.

Should the project show impacts of PSD pollutants greater than SILs identified in Table 3-2,
increment modeling will be performed. This analysis will include increment-consuming sources
within the area of significant impact plus 50 km, as defined by the project impact analysis. PSE
will work with Ecology to construct the appropriate increment inventory (as described above and
in Section 4.2) for this analysis, if required.

In addition, an evaluation of PM;o and PM, 5 incremental impacts at the nearby Class I Areas
will also be conducted if impacts at these locations exceed the Class I SILs (as shown in Table 3-
3). CALPUFF will be used in the analysis to show the comparison of impacts to theNO,, PM,,,
and PM; s SILs. The CALPUFF methodology is described below in Section 5.5. If the SILs are
exceeded, a complete increment analysis will be performed using the appropriate emission
inventory.

5.4 AQRV AND VISIBILITY MODELING

As discussed in Section 3.4, AQRYV analyses will be performed at Class I areas (and some Class
II Wilderness areas) to determine potential impacts on sensitive plants, soils, and receiving
bodies of water, and whether regional haze (visibility) would be degraded significantly as a
result of emissions from the proposed Project. The FLM’s Air Quality Related Values
Workgroup (FLAG) guidance will be used for these analyses. Based on input from Ecology and
the USFS, analyses will be performed using both the old FLAG guidance (“FLAG 2000”, Phase
I Report, December 2000) and the draft FLAG guidance (“FLAG 2010”, Phase I Report, Revised
6/27/08; note the “2010” date is now commonly referred to in the literature, based on the
expected promulgation year, although it has not yet been finalized by EPA). Both of these
guidance methodologies are described below.

5.4.1 FLAG 2000

FLAG is responsible for providing policies and procedures for identifying and evaluating
AQRYV’s, primarily in federal Class I areas. FLAG 2000 encompasses the guidance given in the
Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary Report and
Recommendations for Modeling Long Range Transport Impacts (EPA-454/R-98-019, EPA,
1998). The IWAQM report recommends CALPUFF for use in long-range transportation (LRT)
and dispersion analyses involving one or more emission sources. Further details on CALPUFF
modeling are provided in Section 5.5, below. During the setup of CALPUFF modeling, URS will
work with Ecology and the FLM’s to ensure that the FLAG 2000 methodologies are being
followed.
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5.4.2 FLAG 2010

The revised FLAG guidance basically follows the same methodology as the original FLAG 2000
guidance (with some improvements, as noted below) but also includes a threshold ratio of
emissions to distance, below which AQRV review is not required. The criteria threshold was
adopted from a similar screening method from EPA’s 2005 Best Available Retrofit Technology
(BART) guidelines for the Regional Haze Rule, which is used to screen out of AQRV review
those sources with relatively small emissions located far from a Class I area. Specifically, this
FLAG 2010 “10D” Rule is:

If Q (tpy)/d (km) is less than 10, no AQRYV analysis is required, where:

* Q is the emissions increase of sulfur dioxide (SO2), oxides of nitrogen (NOx),
particulate matter less than 10 microns (PM10), and sulfuric acid mist (H2S04),
combined in tons per year (tpy)

e d is the nearest distance to a Class I Area in kilometers (km)

If Q/d is less than 10 for a Class I Area, then presumptively, there is no adverse impact and a
project “screens out” of a Class I AQRYV analysis. If Q/d results in a value above 10, a Class I
analysis is required.

Based on FLAG 2010, estimates are made for the Project’s maximum 24-hour emission rates,
and then prorated to an annual emission rate assuming full-time (8760 hours) operation. These
estimates are made for each turbine option. Table 5-3 provides preliminary estimates of both the
specific pollutant emission rates, and the total, Q, for each turbine technology option. These
values are then divided by the distance to the nearest Class I area (NCNP at 66 kilometers from
the Project site). Using these conservative estimates for emissions, none of the Project options
are expected to require a Class I analysis based on the new FLAG 2010 guidance. [Note: The
preliminary emissions estimates are based on current data for the four tubine options, using
worst-case operations profiles, by pollutant, for a 24-hour period. This may include startups and
shutdowns, and either natural gas or distillate fuel, depending on the pollutant (see operation
scenarios in Table 5-1 above). It also includes 24 hours of emergency engine use for the frame
turbine options. This screening will be refined as more information on Project emissions is
obtained during permit application preparation.]

If refined emission data shows that full AQRV modeling analyses are required (ie, Q/d greater
than or equal to 10), analyses will be conducted using CALPUFF, following the updated draft
guidance for FLAG 2010 (FLAG Phase I Report-Revised (Draft, June 2008)). Besides the
adoption of the Q/d screening method, the most significant changes in the new FLAG 2010, as
compared to the original FLAG 2000, are: the inclusion of updated EPA estimates for
determining visibility conditions (including a new EPA-approved visibility algorithm); the
adoption of additional BART criteria (from the 2005 BART guidelines) for relative humidity
effects on visibility, and statistical interpretation of anomalous weather events; the inclusion of
analysis thresholds for nitrogen and sulfur deposition impacts on vegetation, soil, and water, and;
it provides more explicit impact determination process to consider regulatory and other factors
(for more transparent and consistent analyses to remove subjectivity).

Table 5-3
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Preliminary Project AQRV Screening for Potential Turbine Options

Turbine Option

GE GE Siemens GE LMS100
7FA.05 7FA.04 SGT6- 5000F4 (2 Units)

Maximum Emissions (Ib/hr) on a 24-hour Basis:

NO, (Ib/hr) 47 42 47 27
SO, (Ib/hr) 48 46 40 45
PMs (Ib/hr) 8 7 7 7
H,S0; (Ib/hr) 22 19 23 17

Sum of Emissions Prorated to Full-Time Annual Basis (tpy):

Q (tpy) 549 502 516 415
AQRYV Screening:

Q/d 8.31 7.61 7.82 6.29
Notes:

Annual emissions (Q) assume 8760 hrs at maximum 24-hour emission rate (Ib/hr).
Distance to nearest Class | Area is 66 km (NCNP).
Emission rates include emergency generator operation for the frame turbine options.

[Note: if Q/d is below 10, no further analyses will be conducted using the revised guidance, and
only the FLAG 2000 analyses (described above in Section 5.4.1) will be provided (as long as this
is still the currently accepted guidance at the time of application submittal).]

5.5 CALPUFF MODELING

CALPUFF is a transport and dispersion model that simulates the advection and dispersal of
“puffs” of material emitted from modeled sources. As mentioned above, it is the EPA-preferred
model for use in LRT and AQRV analyses because of it’s ability to consider complex 3-
dimensional wind regimes, secondary aerosol formation, gaseous and particulate deposition, and
wet and dry deposition processes. These aspects of the model are established through the
CALMET meteorological pre-processor, and the CALPOST post-processor. Inputs to the
CALPUFF modeling (meteorology, emissions speciation, background concentrations/extinction
values, receptor grids, etc...) and output evaluations will be developed following the analysis
guidance documents listed above (IWAQM and FLAG) as well as through more detailed
discussions with the FLMs and pertinent agencies, based on specific Class I area requirements.

5.5.1 CALPUFF Input Parameters

Emission rate data and stack parameters for the turbine options and emergency generator (where
applicable) are provided in Attachment A. Specific emission rates for input to the CALPUFF
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analyses will be prepared following the FLAG guidance, along with EPA-recommended
particulate speciation, with approval from the FLM.

The modeling domain will be processed with CALPUFF using land use and terrain data
surrounding the source and the Class I areas (extended 50 km beyond boundaries). Class I
boundaries and discrete receptors will be obtained from the National Park Service (NPS)
databases (http://www.nature.nps.gov/air/maps/Receptors/index.cfm). In addition to these
discrete receptors, a 4 km mesh spacing receptor grid will be prepared throughout the modeling
domain. URS will obtain the MMS5 meteorological dataset through Ecology; the dataset will be
coordinated with the accepted modeling domain to incorporate each of the Class I areas required
for analysis. Three years of the 12 km horizontal mesh size data will be used for the CALPUFF
modeling. CALMET will be used to process this data for use in CALPUFF. User-selected (non-
default) parameters used in CALMET will follow FLM guidance, based on the specific
relationship between the proposed source and the Class I areas being analyzed.

Other input data required for the AQRV analyses, such as background ammonia and ozone
concentrations and background visibility, will be obtained from Ecology, the FLM, and/or
various other sources, such as Western Regional Air Partnership (WRAP), with approval for use
by the FLM.

5.5.2 CALPUFF Postprocessing

The CALPUFF model will be used to predict several air quality parameters, including criteria
pollutant concentrations for comparison to the Class I SILs, speciated particulate concentrations
for assessment of regional haze, and nitrogen and sulfur deposition fluxes for comparison to
Deposition Analysis Thresholds (DATs) established by the FLM. The postprocessing procedures
in CALPOST will be used to manipulate the large CALPUFF output files to determine the
relevant analysis results following FLAG guidance, and to present the final results for
comparison to the regulated and/or guideline values.
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SECTIONSIX Presentation of Results

The modeling results will be presented as a stand-alone report in support of the PSD Application.
This report will describe the models used, modeling options and the derivation of all model
inputs, such as emission estimates. Model results will be presented in tabular and graphical form,
and will be compared to relevant standards or threshold criteria where applicable. Maximum
impacts will be summarized to show controlling meteorological conditions as well as maximum
impact locations and elevations. Model input and output files will be provided in electronic
format as appendices to the report.
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PSE - FREDONIA MODELING PROTOCOL - ATTACHMENT A
Emissions Summary

Total Emissions from Turbines: Operations (standard load breakdown), Starts/Shutdowns (maximized), dual fuel (maximized), all units

TURBINE OPTIONS . g
_GE 7FA.0S _.._ Siemens SGT6  GE LMS100
# of Units 1 1 1 2
Operating time hrsfyr/unit 2244 2244 2244 4980
NOX ppmvd 2.5 25 2.5 25
co ppmvd 4.0 38 1.6 5.0
NOX tpy 28.97 26.01 30.43 48.05
CO tpy 42.78 39.16 148.81 53.60
vOoC tpy 6.94 594 18.90 12.72
PM (Front & Back Haif) tpy 41.39 42.18 30.73 73.96]
co2 tpy 285078 250855 269947 526071
S02 tpy 5.79 5.15 5.21 10.59
H2S04 tpy 12.20 10.70 12.60 25.68
Pb tpy 0.0053 0.0047 0.0045 0.0041
Notes:
Control ppmvd is shown for natural gas, full load (100%) operation. Assumed no control during startup/shutdown.
Lead {Pb) emissions estimated using heat rate and AP-42 emission factor (Table 3.1-2a)

FREDONIA DEVELOPMENT PROJECT
EMISSIONS INCREASES DUE TO MODIFICATION
TOTAL EMISSIONS (including emergency engine - 52 hrs/yr test/maint plus 200 hrs emergency use for the Frame turbines only)
Turbine Option
[ ce7raos JERERRERN siemens SGTs | GE LMs100 SER
NOX tpy 30 27 32 48 40
co tpy 43 39 149 54 100
vOoC tpy 7 6 19 13 40
PM (TSP, PM10, PM2.5) tpy 41 42 31 74 25,15, 10
Co2 tpy 285,196 250,973 270,065 526,071 -
S02 tpy 6 5 5 1 40
H2504 tpy 12 11 13 26 7
Pb tpy 0.0084 0.0079 0.0079 0.0045 0.6
HAPs tpy 1.91 1.65 1.87 3.09 -
Notes:
Values shown in bold indicate exceedance of Significant Emission Rate (SER).
H2504 for emergency generator assumed equal to SO2 emissions.
Pb for emergency generator assumed equal to PM emissions.
GREENHOUSE GAS INFO
Turbine Option
e 7ea0s IR sicmens SGTo G 5100
ib CO2/MWh 1,324 1,330 1,281 1,079
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PSE - FREDONIA MODELING PROTOCOL - ATTACHMENT A
Op Profiles

Total Emissions from Turbines: Operations (standard load breakdown), Starts/Shutdowns (maximized), dual fuel (maximized), all units
95th Percentile, Worst Case Scenario

|Average Monthly Worst-Case Proﬁlef_ ] [short-Term Peaker Worst-Case Profiles (used in modeling) 1}
Operation Characteristic  Units | 7FA LMS-100 % 1-Hour Units / Plant  Starts / Unit Total Unit Starts
Full Load hrs/mo 109 15% 109 15% 109 15% 340 47% | 7FAOS 1 1 1
Medium Load hrs/mo 75 10% 75 10% 75 10% 75 10% 1 1 1
Min Load hrs/mo 3 0% 3 0% 3 0% - 0% SGT6-5000F4 1 1 1
Duct Firing hrs/mo n/a LMS-100 2 1 2
Starts starts/mo 12 12 12 20
Total Operating Hours 187 26% 187 26% 187 26% 415 57% 3-Hour Units per Plant Starts per Uni Total Unit Starts
Total Idle Hours hrs/mo 543 74% 543 74% 543 74% 315 43% | 7FADS SRR 1 3 3
1 3 3
Other Assumptions SGT6-5000F4 i 1 3 3
Average Hours / Month 730 LMS-100 2 3 6
8-Hour Units / Plant  Starts / Unit Total Unit Starts
JULSD Operation ] racs == 1 2 =
Please assume up to 14 days/year of baseload operation on ULSD for peakers. It would be unlikely to have 1 8 8
more than 1 start/day when operating on ULSD. CCCT will not have oil backup. SGT6-5000F4 1 8 8
LMS-100 2 8 16
24-Hour Units / Plant  Starts / Unit Total Unit Starts
O 2FALOSTE S ial 1 8 8
1 8 8
SGT6-S000F4 1 8 8
LMS-100 2 8 16

OTHER PROPOSED OPERATIONAL LIMITATIONS:
7FAOS  None

None
SGT6-5000F4 None
LMS100's Startups and Shutdowns on natural gas only.

Distillate use limited to: 75% use factor over a 24-hour period for both units (total 36 hours), and up to 10% of total time (3.6 hrs) at loads below 100%.
No distillate use at loads below 75%.
No emergency generator.
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Stack Velocey [ 12000 10600 00 | 1200 10400 200 | 13000  0R00 M0 | 12000 10000 MO0 | 12400 10400 9200 12100 11800 8800 9300
Srack Meight . 125 125 125 124 28 125 125 s 128 123 128 128 128 128 128 [ 128 128 123
LRI
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PSE - FREDONIA MODELING PROTOCOL - ATTACHMENT A
Emis-LM5100

Total Emisaions from Turbines: Operationa {standard load dual fuel &) units
(Oata from Black & Vestch, 710)
Equigmnant
Op Conditions.
NG Sude Contord 228 225 22 228 228 228 728 25 228 as 348 ass 348 248 e Er S48 320
Armbluet Tempanions 1) 7 7 7 5 [ ) [ ”» [ 7 7 7 5 2 ] o & " 7 7 7 5 & 51 " o -
Relatve Humidey 40 “ “© s ™ ™ a0 30 ) a0 0 « b i ” a0 30 2 © ] o ™ i3 ™ 30 Y 2
UniLoad (%) 100 » 50 100 3 %0 100 s 50 0 ) 0 100 75 % 100 5 s0 100 ™ %0 100 ™ 0 100 I 50
™ NG N NG NG "G N NG NG "G wG NG NG "G NG G ~ NG NG Dt [ Ot Dist O O, [ sy Det
U z ? 2 2 2 z 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Operatin per unt
hratmo Mo k3 e M0 7% o M0 7 o 40 kil o Mo b o o k3 0
by am08 [ 205 & o 2008 [ w05 [ ° 3805 ] ° a6 [ o o 8 s " w® o m " o
Starts and essums shuldowns) par und
Pt hoor 1 1 1 1 1 1 1 1 1
pecmarin 20 20 20 20
Der yout 240 0 0 240 240 240 " “w -
Nox Pormad @ 16% 02 28 28 28 26 28 28 25 25 25 25 26 28 75 25 29 25 2s 5 s s 5 s s
NOX as 02 Bhper [ a0 a0 050 500 780 630 am 7% s40 am0 a0 650 600 790 .30 .50 1850 1630 1030 nro nmn »70
ppend 8 16% 02 sa 55 s0 80 [ 35 as a8 [ 58 58 50 50 50 38 as as 72 ) 33 24 28 a8
co O a7 I 100 20 & a1 5 a“ 108 I't3 08 160 a0 " 34 54 4 a“ s Xl 48 a “
voc o @ 18% 02 20 20 20 20 20 20 20 20 20 20 20 20 20 28 20 20 20 68 Y3 58 e 55 88
VOC a3 CHe B per atock 180 140 230 160 1.40 220 120 130 230 130 130 230 1 140 220 180 1% 840 ) 400 810 500 380
PMIO [Front & Back Hal)  Rvh per stach 1200 1060 1880 1210 1000 310 130 1050 1750 1330 1300 | e 1540 1320 1740 [ 1o | 2 2800 2010 | 280 29200
£/ per sinch B1847 62304 | 104113 £3LI1 A | 105046 41078 81578 § 101552 1843 62350 | 104100 20620 60395 | 100146 81023 @573 | 1saese 5% 68435 | 132458 107000 81385
50xs2502 Bt por etsch o 126 2n 170 128 14 128 218 257 195 3z 202 199 1 234 i 047 029 03 (23 o3 028
0 sp pprmd @ 15% 02 60 80 s0 50 80 20 50 a0 30 sa 80 50 Y] 50 50 50 50 50 [ 50 59 50 s0
NH sip R por stack. a7 s s a8 a6 £13 47 s 58 a7 as L] 48 s 58 47 as 0 ar aa 58 a7 as
Tota Op Emissions (st unke)
Nax ol 0115 10743 o ° 0115 1087 ° s 0% ° 158 109n ° 1S TS o s0m 1815 o ° s844 1542 °
<o Ripr 2182 14,063 [ o 50.98 9,086 o a2.182 14,603 o 16,004 a8 ° 5038 9.064. L] 247 s10 [ o 2478 822 o
VoG By w1 302 ° ° e 302 0 18741 3000 ° L ET)] ° 18741 30 o as2e & ° 0 assa i °
PO (Frone 8 Back Hall) byt 101,987 0.1 e o 101,967 15,978 L] AL AT 25882 0 125448 2550 L] 122404 314 o 1382 s o o 18288 o
coz Dy 1727208 157852 260 L] L3 PISS020M0 1360318/ L 727%38%2 ser o TII200A88 1RO ITBSTA L] 1R 2N 10 NS 0 TTBAAT a2 o o TR 129MIM °
so2 o L 1Y o ° 18308 o 200 a4 0 g7 438 ° Mz ° %0 “ ° ° 20 - °
Stan Emissions | »acs v iy
NOX ® 1222 o2 2158 w7ss
o n 1.8 1546 T
Voo n 004 045
PANO (From 8 Back Nath 1 080 208 347 9
cor ® me 222
soz L] oo asa ez L1
Time por soan s AL 018
Shutdewn Emisions
HOX 5 T25e ENCETN 1650 228 YRR
co ® 284 7487 1m0 o nee o
voc 3 [ ox
PM1O (Froni A Back Hat) P 000 .00 205 TN 347 200
co2 3 638 v
so02 " oss IR aze (1] oss
Time pat shasdown s LRE 013
Anenat Equv e
NOX oAy 1904 e
o Wi w0aes
voc oy a [eas
PR (Front B Back Hall e 768 e
o By 001029 (B340
52 9 " "
Toul ey 152
NANUAL 7OTAL EMIBSIONS 10p+S181VShet - AR unle) (0Nl oA L]
NOX or @n wie T sK L
co o s 283 18 1090
oo »y 1054 454 210 1301
PO [Front 8 Back Hat) oy (33 2745 1022 ease
cor o aro 4706800 z80009
soz o 988 4z 010 1.9
Tow! hratreronkt At 26
SUS0 gy gy 2828 082
[ 1=
Voene Flowow sy ctm P06 TR228  eAON | W26 7N0ME  GESITR | OB TTBIGE  GSOa0@ | DIOSIS 72226 G401 | S72620  TBOME  GGSe79 | e99san  mBacs w039 | ssase  rences  odes 50681 782453 611990 | sTRASZ  TRIGE  BS407S
Tomgeransre F 738 766 00 ) i L) ) b "o n8 65 0 788 787 o0 798 ™ [ 75 70 00 ™ ™ 00 0 %0 89
Suck Dismeter n 120 120 20 128 120 120 20 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 20 120 120
Stack Velogty fos WO MEt e | MG 070 e00 | 13300 1400 g700 | 140 NS0 000 | 13800 1700 000 | 1300 wabo 8700 | 1400 mso0  sroo | w60 nrge o0 | wodo  tae s
Stack Hoight [ 12 125 3 126 25 126 125 128 28 125 s 128 128 =Y 125 125 12 123 28 125 125 128 1 28 125 125 128

[Tl Wimm



PSE - FREDONIA

MODELING PROTOCOL - ATTACHMENT A

SU-SD
Totai from Turbi Op load down), Starts/Sh dual fuel { imized), all units
{Data from Black & Veatch, 5/10)
g Vi ek e L e+ e
PARAMETER NAME DEFRATION ______TFAO5(samefor7FA04) SGT6-5000F4 LMS100
Natrei Gas Distiate 00 Nabrmi Gas Distiiats OF Notwai Gas ‘Diaiats O3
Vakies  Units Notes Values _ Units Notes Vales Umiis Notes Values Units Notes Vakes  Units Notes Values  Unsts Notes
[Tha period of time
starting with breaker
opening and ending with Full load to 1uel cul. *8 min Fult load 10 fuel cut. "8 min
[the unit in o static stale shutdown.” Full 1o no load is. shutdown.” Ful 10 no load is
UTDOWNTIME 0 APM 19 Min, Full load to fuei cul. 18 Min. Fulf load to fuel cul. {94 19 min ] Min less than 3 min. 18 Min Jess than 3 min.
[period of time slarting
with a unit start
{command and ending a1
minimum cotinuous includes a 5 minute purge. GE includes a 5 minule purge, GE
load. Rofer to the thmeis ~ 2 published purge time is ~ 2
"NFPA 85 Discussion” minutes, Reler to "NFPA 85 minutes. Reler lo "NFPA 85
fab for purge Traditional starl. Incudes a ~12)] Traditional stast. inctudes a ~12] Discussion® for § min. purge Discuasion” for 5 min. purge
roquirements. 29 min minule purge. 29 min minute purge. 23 kx min 1 min dotally. 11 min details.
“Tradfional QT Start” to full “Treditionai GT Start” 10 fulf
a3 pounds :':' avent ioad. load. “10 min startup” to full ioad. =10 min startup* to fuli load.
Startup times wil be‘ 20 [ 84 b ISSW b 119.00 b [ 21.56 [
1ded on tha same 122 b [aie b 134300 B 1456.00 b b 15.46 b
Hmu&nsumm Assumed 20 percent of Assumad 20 percant of
voc 17 [} & 3 15400 B 16200 ® 004 b acarbons. b _hydrocarbons.
Jottects of post- assuming 18 o/t from fiest assuming 34 ivhr from Hiest Front and back hall estimated Aassuming 26 b/ irom first
PM10 8 ) Hre. 11 b 1ire. b 13.00 b .80 B b fito.
coz cantrols ® FuelTs 74.21 wi% Cabon. . |46:686 FuelTa 65 wi-% Carbon. b B 118 b ®
so2 . ® [ Calcuisted al 15 ppm. B X X B 5
“Tragitionai Shutdown’ from "Traditional Shutdown” from "8 min shutdown* from full
hutdown Emisaions {Emissions era prosen fult load. futt load. iosd.
Nox (gs NOZ, 28 pounds por event. [z ® 7S 0 =00 © %000 B [ &
co Shutdown times wil be 75— I ([ CIY 706,00 B B 3
|In:“|;;;lsmn:':?;um«nm Assumed 20 parcen! of Assurned 20 percent of
voC 13 b b 36.20 L] 76.00 b ] 3 10.33 b rocarbong.
o As'wmed no Front and back half estimated Front and back haX eslimated Front and back hall estimated
eM10 " gos s ) [ e 34 . 150 ® 1000 b ® assumi . 347 b 26 v,
coz2 lcontros. 31,512 B b Fuel is 85 wi-% Carbon. 18,400 B [} b Fuelis 74.21 wi-% Carbon. 10,068 b Fuel s 85 wt-% Carbon.
502 \ANN] Coloiated al 6 g100 scl. 041 B Calculated a 15 ppm. ; b | L. L] X
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PSE - FREDONIA

Model-Load Checks

URS 33762289

Totat

T NS0 WMGS0
T 0100 MO0
e D¥ MoTS
1 D3O LMOSO
e

i from Turbines:

NGTS  TRGTS
NG-50 7RGS0
0100  7F-D100
o7 *o78
D50 74080

NG-73  TRGTS
NG5O 77680
0100 70100
073 77075
050 75050

NG-50 7RGS0
b-100 7F4-D100
075 TF4-D75
050 7F4-D50

NG-T5. TFAGTS
NG-50 7RGSO
0-100 TFa-D10
o-73 THDTS
050 FRADSO

NG-7S TGS
NG5S0 7RGSO
0100 774-0100
D75 TF4-D75
0-50 TFA-080

NG-100  $M-G100
NG7S  SMGTS
NG-50  SM-G50
04100 $M-D100
075 SM-078
050 SM-DSO

REEER

{standsrd load

HERe Ry

Emen (Rojhr) [Based on 1 unit/1 src)

™~

8ABgr/dsct. 7 deg F 200% load

655 NG, 348 gr/dsct, 7 deg F; 75% losd 257
3650 5.13(NG; 3,48 gr/dsct; 7 deg F, S0% load. 27
350 1 7 degF. 100% load, 197
7 ! 7 dag F. 75% load. 240
%30 o 7 dagF; 50% load. _

MODELING PROTOCOL - ATTACHMENT A

G, 348 gr/dsct; $1 deg F; 100% losd

4050 6.24[MG; 34Bgrfdsel, S1degF; 7% load 143
35950 4.397|NG; 348 gr/dsch, $1 deg F; S0% load 259
=5 1 S1degF; 100% aad. s
270 S1degF; 75% load in
3680 0.79]Drsrilsta; 51 deg #; SO% load. [}

[NG; 343 ¢r/dset, 88 deg F; 100% load

3920 SBBING; 348 gr/dsdl, 88 deg F: 75% load

3540 431ING: 3AB gr/dsch; 88 dog F; S0%Toad 248
3840 11fCamilary; 38 deg F; 100% ioad. 182
3750 0.96[Distidate, 89 degF; 75% load. 218
3870 0.77[Dustitate; 88 deg F, 50% kad. [iami s, ]

NOx

502 %
4640 701 A8 gr/dsct, 7 deg F; 100% load

41.20 $.73|NG, 348 gr/dsct; 7 deg F; 75% boad
3160 4.82|NG, 148 gr/dsct. 7 deg F, SO% load
3340 1.12{Oistillate, 7 deg F. 200% load. 220
57.60 0.90{Distiltate; 7 deg F. 75% load. 254
3690 0.78[Distiats, 7 deg F, 50% load. 283

NOx

nox

Ermas (10/te) (Based on 1 unitf1 srs)
Nox =] 01

™

580 ING; 348 gridscl, 51 deg F; 100% load

4020 A4S grfdsct, $1 deg F; 75% foad 260
3830 4.56|NG, 3.48 m/dsct; 51 dag F; 0% boad [ s ;]
3340 1.12{Distiate; 51 deg F; 100% boad, 119
3750 ssiDissiBate, 51 deg £, 75% load. 243
3690 0.75|DistAate, S dey F; 50K kad 278

INDs [a:]

Mex bmpact (ug/m3] (AR Yenrs)

1510
.80
1100

143
12
107
3110
26.70
n

4270 348 gr/dscf, 83 deg F; 100% load

a0 348 prfdsct. 88 deg F; 75% load 758
3600 A42NG, 348 gr/dsct; $8 deg F; SO% loed

3510 103{Distifate; 88 deg F: 100% losd 213
37.20 2 246
3630 074[Disuluce; 88 deg F; So% load 288

Nox.

Max impact {ug/m3) (AN Yoars}
) ™ s02

rfo%cl, 7 deg F, 100% fosd
|NG: 3.48 gr1dsct, 7 deg F, 5% load
NG, 3.48 gr/dsct, 7 deg F. S0% loas
[Distiiate, 7 deg F. 100% load
[Distilate, 7 deg F; 75% foad.
Distifate; 7 deg F; 5% losd.

502 NOx

he, 8-hr CO

NG, 348 gr/dsct. 51 deg F; 100% loed
A8 gr/dsct; 51 deg F; 5% load
A4S gr/dsct; 51 deg F; 50% load

o2 L e o SR
Emis {fb/hr} (Based on 2 units/2 sees}

$02

IO 1330 3410 Distifate, 51 dog F, 100% load.
5100 4520 3330 073(Distillate, 51 degF. 75% load
2940 4280 3310 B.74|Dicdlare; S1 deg ¥ SO% load -
Emis (b/he} (Based on 1 unit/L sre) (vclm!l(Aanu!
o ™ 502 INotas.
17.70 68 34.10 A8 gr/dact; 88 deg F; 200% load 1.] 7s
130 56 2900 ING; 3.48 gr/duct; 8B dog F; 75% koad 187 -
120 12 1600 430[NG: 3AB gr/dsct; 89 deg F; SO% load o.vz 158 -
Mg 160 3370 ; 083 147 o
210 4120 300 Distnte; 88 deg F; 75% foad 231
2670 3330 3280 0.67|Distitace, S8 deg F, S0% icad M 240 M

1]NG; 3 A3 r/0sr. T deg ; 100% oad r¥:]
130 257|NG, 4B pr/dsct, T deg F, I5% Tosd 174 4
1300 1.95|NG, .48 pr/eses; 7 dog F, SO% load 418
970 047[Dlsllate; 7 degF; 100% boad
240 osoisuare; 7 deg F, 75% koad X
2900 029|Distilate, 7 degF; SO% load 3%

A e =
n 1730 i, 343 grfosct; 51 deg F; 100% load

798 12§ ¥
NG-75  tM-GTS 15 799 14 12 830 54
NG-50 M50 125 200 ” 12| 430 41
0100  LM-D100 128 00 120 12 1570 450
D75 m-b78 128 200 nus 13| 1270 430
D50 iM-D50 125 798 k] 11 220 4.10
this

(N op. time 3t 50% Load}

T G R

411
1540 262{NG; 248 pr/dact; 51 deg F; 5% foad 406
1820 1.99NG: 348 pr/dsct; 51 deg F: 50% losd 4.1
2030 D43|Distilate; 51 degF, 100% load
240 ﬂ.ﬁm,hdql,mbu
®10 |Déstitate: 51 dug £, 50% load o

=] M

Mas mpact (ugfm3) (AR Years)

soz

1-he NOX

(Nocn. time o1 50% toad)

; 148 gr/dscl; 88 deg F, 100% lovd.

414
1520 254|NG; 48 grfcscl; 88 deg F; 75% load o
1300 1 93{NG; 348 pr/dsct; 88 deg F; S0% Yoad 441
2060 0.45(Distdtate; 38 deg £, 100% boad
2930 0.37|Disciate; 33 deg F: 5% load
900 028{Oitdate; 83 deg . SO% load an

124-hr PM - 90% of time.
24-hr PM - 10% of tima
(o op. time at 50% Load)

9/24/3010



PSE - FREDONIA MODELING PROTOCOL - ATTACHMENT A
Modei

Total Emissions from Turbines: Of (standard load /S dual fuel

REFINED MODELING FOR TURBINES {Emergency generator model input shown on separate sheet)

all units

GEwaes

Ave Time UnitiD
Ann NG-all TF5-A
24-hr D-50 7F5-24

ot A PSRBT I O IRt S (e e YR el 1 £ oSWAS
Ermis (tb/hr) [Based on 1 unit/1 src)
_NOx1  C01 o8 PM PM-24 _ §02 $02-3  's02-24  Notes:
- - TR R 5 nnual NG and Distillate - all loads based on predicted use {op scenarios); NG at 2.25 gr/100dscf, ave temp (S1F).
Distillate; 50% load, 7 deg F.

it {ft]

Emis (Ib/hr) (Based on 1 unit/1 src)
AveTime Op Uniti ety TR v 01 o8 PM PM-24 __S02 ] _S023 50224 Notes:
Ann NG-all 7F4-A 125 800 111 21 iy T A ; A ] 9.63 3 : Annual NG and Distillate - all loads based on predicted use (op scenanos); NG at 2.25 gr/100dscf; ave temp (51F).
24-hr NG-50 TFa-24 125 799 102 2y . 3760 NG at 3.48 gr/100 dscf; 50% load; 7 deg F.
Siemens SGT6-5000F4
Emis (Ib/hr) {Based on 1 unit/1 src)
AveTime Op unitio  [hefiy TR} vifps) _ dif NOx NOx-1 €Ol C0o-8 PM PM-24  SO2 $023  $02.24 _ Notes:
Ann NG-all 5G-A 125 800 101 23] 1 7.02 E Annual NG and Distlliate - all loads based on predicted use {op scenarios); NG at 2.25 gr/100dsct; ave temp (S1F),
1-hr, 8-hr D-75 5G-1 125 793 103 23| 2066.88 2066.88 Distillate; 75% load; 7 deg F; 1 NG start and 1 distlllate shutdown.
24-hr 0-50 5G-24 125 799 95 23 32.80 Distillate; 50% load, 88 deg F.
5100 I o= . R : £ e =Sy
| £mis (1b/he) [Based on 2 units/2 srcs]
unitip T(F)  wifps)  dif)  |NOx NOx1 €01~ 008 pM  PM24  $02 $02:24 Notes:
Ann NG-ail (MS-A 125 m 114 12 549 gl > 8.44 ¥ 1Annual NG and Distillate - all ioads based on predicted use (op scenarios); NG at 2.25 ge/100dscf, ave temp [51F).
Y-hr D-100 tMS-1 125 784 136 12 27.23, . : i Distiilate; 100% load; 1 shutdown on NG; 51 deg F.
24-hr D-100/75 LMS-24 125 800 128 12 2218 . ¥ . Distiliate; 75% (combined for 2 units) use factor over 24 hr period; 90% use at 100% load, 10% use down to 75% load; 88 deg F.
URS 33762289
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PSE - FREDONIA MODELING PROTOCOL - ATTACHMENT A
Emergency Engine

Total Emissions from Turbines: Operations (standard load breakdown), Starts/Shutdowns (maximized), dual fuel (maxir

Caterpillar C18

Rating: 600 kW (Caterpillar Specification Sheet, 2009)
Exhaust Temperature: 994 F (Black & Veatch, 8/5/10)
Exhaust Flow Rate: 146 fps (Black & Veatch, 8/5/10)
Stack Diameter: 10 inches  (Black & Veatch, 8/5/10)
Fuel Use (100% load): 43 Gal/hr  (Caterpillar Specification Sheet, 2009)
Stack Height: 35 ft (PSE)

Fuel Sulfur Content:  0.0015 %
Operation: 252 hrs/yr (includes 52 hrs of testing/maintenance plus 200 hrs of emergency u

MODELING RATES:

Emission Factor Emission Rate Short Term  Long Term

Pollutant _g/hp-hr__Ib/hp-hr Ib/r Ib/yr (1-hr to 24-hr) (Annual)
NOX 5.53 9.80 2469 9.797 0.2818
CcoO 0.14 0.25 62.5 0.248 0.00713
VvOC 0.01 0.02 4.46

PM 0.014 0.02 6.3 0.0248 0.00071
co2 1.16 933 235109

SO2 1.2E-05 0.01 2.46 0.00976 0.00028

Notes:

NOx, CO, VOC (HC), and PM emission factors from Caterpillar Spec Sheet (2008); CO2 and SO2 emission factors from AP-42, Table 3.4.1.
SDO = shutdown only; engine ops that potentially occur during the same hour as turbine ops.

URS 33762289 9/24/2010



PSE - FREDONIA MODELING PROTOCOL - ATTACHMENT A
AQRYV Info

Total Emissions from Turbines: Operations (standard load breakdown), Starts/Shutdowns (maximized), dual fuel (maximized), all units
MAXIMUM LB/HR ON A 24-HR BASIS (including one emergency engine for the frame turbine options)
Turbine Option
- GE7FA05 [EEREEE Siemens SGT6  GE LMS100
NOX ib/hr 47 42 47 27
PM10 (Front & Back Halif) Ib/hr 48 46 40 45
S02 ib/hr 8 7 7 7
H2S04 Ib/hr 22 19 23 17
MAXIMUM EMISSIONS PRORATED TO ANNUAL BASIS ("Q")
Turbine Option
- GE7FA.05 IEENEEE siemens SGT6  GE LMS100
Q (Based on 8760 hrs op) tpy 549 502 516 415
Q/D SCREENING
Nearest Class | Site: North Cascades NP
Distance: 66 km km
Turbine Option
GE7FA.05 BB Siemens SGT6  GE LMS100
8.31 7.61 7.82 6.29

URS 33762289 9/24/2010



P36 FRIDONIA
HAPy

TOXICHAZAROCUS AIR POLLUTANTS
SO0EN

| G L CA ) VAP A e ?: S bem)
1,1-Dichicrovtriene e - e E 1) 20 13

1.3 Butacens %®o | va e yoor 113 000ses 00564

o ™ e yout n (X4 a8
|ncrsiein wors | we v 260y 00789 006 0.0003M
Lnrsaric & Inorganic Arsenic Compoiinds Y. ve yow 00581 0000303  0.00291
Ioongepetracens sess ~ your 174 00080 00872
— no: e e your w2 oM 08y
o — ware Yoo yoar 0174 000090 000872
BerzaePucrnntione Lo ] Yo yoar 174 000009  0.0872
A osr - yo 174 000909 0.0872
IBaeyiium & Compounds (NGS) Y. e your 008 0000417 0004
|udmiuon & Compounds noss | vm v yow 00457 0000238 Oom2d
1= — 10013 L your 4 00909 0872
[Dioonza njsowvacona L O K yew 016 00ME3 00078
[ Tea— o ne ™ e your 708 04 s
IFormaidehyde woos - e you »2 ater 18
o] 12,3-00fpyr00e. mne Yo your 174 000900  0.0872
Laed and compounts (NOS) Yo e yest . 00833 1o
Mangansse & Compounds - Ve e 240 000826 004 0000263
Marcury, Blemantal T 24 00118 009 0000591
lon-tyione s v Y 200 2 148
[Ip— nama i ove yosr 584 00 o022
Initvogen dioxide wotss | va -y 109 a0 oas7
to-Xylono Marsg Ve o U 220 k1] 145
Percriroetytens e ™o your 324 o150 182
Propyian isor Yoo E g 34 000 197
Propyiens oaice ress ™ e your 518 027 250
oXytene was ™ s 24v 200 2 145
IS ctoneun & Satoricon G Beloruda} e 24m 203 20 0131
Tohwons e ves 2w &7 00 e
Milcrcrostwtone o bt B 05 -
hvierl Cvioride now Yo your 246 o018 0a2
Piytercs (acmers arxt motaros! hd
s

ICracmivm Compounds

[Salenium Compounds

[Total HAP Compounde

Notes:

"
o L LI U RN PICN NP,
e
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URS Response to Comments from Herman Wong (EPA) on Modeling
Protocol for Puget Sound Energy Fredonia Generating Station Proposed
Development Project, Mount Vernon, Washington (Draft, June, 2010)

Herman Wong comments (by email, forwarded June 21, 2010) are shown in blue
italic. URS responses shown in normal type.

----- Forwarded by Nancy Helm/R10/USEPA/US on 06/21/2010 01:00 PM -----
From: Herman Wong/R10/USEPA/US

To: Bryan Holtrop/R10/USEPA/US@EPA

Cc: Nancy Helm/R10/USEPA/US@EPA, islam.mahbubul@epa.gov

Date: 06/21/2010 11:49 AM

Subject: PSE-Fredonia.

Bryan:

I conducted a quick review of the "Draft Modeling Protocol for Puget
Sound Energy Fredonia Generating Station, Proposed Development Project"
dated June 2010. Its not that exhaustive and I don't believe the
protocol is acceptable.

Overall, the Draft Modeling Protocol was not intended to provide the detail that would be
presented in the final modeling analysis as part of the permit application, but rather only
to present methodology. Based on these EPA comments, URS has revised the Protocol to
include more specific project information; this level of detail will likely be rolled directly
into the permit application. However, specific details have more potential to change over
the course of application development, so we request that the Protocol be reviewed more
for methodology, and not be tied to specific emission rates or operational levels. These
are provided in the revised Protocol for information only; if changes in these values
trigger different regulatory assessments than are presented, URS will submit addendums
to the Protocol, as needed to revise methodology for agency approval(s). Complete
project details will be presented in the permit application.

PSE should provide

1. Readable Figures 2-2 and 2-3.
Revised figures have been included in the Protocol at a larger scale.

2. Tables showing criteria PTE pollutant emission rates per turbine
option, fuel, load, and startup/shutdowns.

These specific tables have been included as an Attachment to the Protocol (subject to
change in the final permit application).

3. Specific information about the availability of an allowable and
actual emissions inventories from Ecology. Ecology may not have these
inventories readily available.

Preliminary analyses show that the modeled impacts will be below Significant Impact
Levels (SILs), therefore, cumulative analyses will not be required, and these inventories
will not be necessary. If modeling shows that SILs are exceeded, and a cumulative
analysis is required, URS will obtain the Actual emission inventories from Ecology and



NWCAA (available, according to Ecology), and will work with these agencies to prepare
a protocol for developing an Allowable inventory.

4. Details on the five years of meteorological data (e.g., why is
representative, collected in accordance with PSD requirements, audits,
data validation...etc.).

As stated in the Draft Protocol, this meteorological data set was previously used in the
modeling analyses for Sierra Pacific Industries (SPI) Burlington NOC/PSD permit
application, as prepared by Geomatrix. The SPI site is located adjacent to the PSE
Fredonia site. Details from the SPI application follow. This text will be added to the
Protocol.

“A representative data set was prepared [by Geomatrix] using a combination of
surface data from a meteorological station located at the nearby Puget Sound
Refinery owned and operated by Shell Oil Company, supplemented by National
Weather Service (NWS) observations from nearby airports including Whidbey
Island Naval Air Station (located approximately 12 miles to the southwest of the
site), Arlington Municipal Airport (approximately 23 miles southeast of the site),
and Burlington-Skagit Regional Airport (approximately 2 miles north-northeast of
the site), and NWS upper air data from Quillayute, Washington. Missing data were
treated according to EPA guidance (Atkinson, D. and R. F. Lee. Procedures for
Substituting Values for Missing NWS Meteorological Data for Use in Regulatory
Air Quality Models. U.S. EPA, Office of Air Quality Planning and Standards, July
7, 1992).

“According to the Guidelines [EPA’s Guideline on Air Quality Models), five years
of representative meteorological data are considered adequate for dispersion
modeling applications. Hourly wind speed and wind direction data from January
1995 through December 1999 were obtained from the Shell meteorological station.
The station is located approximately 5 miles west of SPI’s Burlington facility. A
wind rose describing the wind speed and wind direction data recorded at the Shell
meteorological monitoring station over the entire five-year dataset is shown in
Figure 4-3 [of the SPI Application]. The wind rose shows that the winds are
generally bimodal, with winds from the south and southeast following the broad
Skagit River Valley, and the winds from the northwest coming from Padilla Bay.
Twice-daily mixing height data for the same period were obtained for the
monitoring station at Quillayute, Washington, approximately 104 miles west-
southwest of the facility.

“Additional meteorological variables and geophysical parameters are required for
use in the AERMOD dispersion modeling analysis to estimate the surface energy
fluxes and construct boundary layer profiles. Surface characteristics including
albedo, Bowen ratio, and surface roughness length were determined for the area
surrounding the Shell meteorological station using the AERMET surface
characteristic preprocessor, AERSURFACE (version 08009), and the USGS 1992
National Land Cover (NLCD92) land use data set. (The USGS NLCD92 data set is
described and can be accessed at http:/landcover.usgs.gov/natlandcover.php.) The

NLCD?92 data set used in the analysis has a 30 m mesh size and 21 land use



categories. Seasonal surface parameters were determined using AERSURFACE
according to the EPA’s guidance [The AERMET Implementation Guide (EPA,
2008) and AERSURFACE User’s Guide (EPA-454/B-08-001, January 2008)].

“Seasonal albedo and Bowen ratio values were based on averaging over a 10-km by
10-km region centered on the Boise [sic] Airport meteorological site [note: per
discussion with Clint Bowman at Ecology, this was a typo in the original report; it
should refer to the Burlington-Skagit Regional Airport]. An unweighted arithmetic
average was used for calculating seasonal albedo; and an unweighted geometric
average was used for calculating seasonal Bowen ratio. Seasonal surface roughness
values were calculated for 12 30-degree sectors within one kilometer of the Shell
meteorological station. An inverse-distance weighted geometric average was used
to calculate seasonal surface roughness length values for each of the 12 sectors.

“The AERSURFACE input file requires the user to provide additional location and
climatological information regarding the primary meteorological site (Shell). The
following information was used to process seasonal surface parameters for the
meteorological station:

e The site was assumed to not have continuous snow cover most of the winter.
There is typically little or no snowfall at March Point, where the
meteorological station is located, and the annual average total snowfall for
Anacortes, Washington is zero inches. (Western U.S. Climate Historical
Summaries can be accessed at http://www.wrce.dri.eduw/Climsum.html.)

e The site is not located at an airport.

e The site was assumed to not be located in an arid region.

o The surface moisture condition at the site was assumed to be average.

“The EPA meteorological program AERMET (version 06341) was used to
combine the Shell meteorological station surface meteorological observations with
twice-daily upper air soundings from Quillayute, and to derive the necessary
meteorological variables and profiles for AERMOD.”

The audit information is not available for this data set, however, because the data has
been used in a previous PSD permit application that was acceptable to the relevant
agencies, including EPA Region X, we believe it meets all of the proper auditing and data
validation requirements.

5. Discuss the sources of background air quality data and its
representativeness.

As discussed above, the project impacts are expected to be below all SILs. Therefore,
cumulative analyses will not be required; hence background air quality data will not be
required.

6. Information and data on the use of OLM (e.g., hourly ozone and
NOx/NO2/NO data) .



Based on preliminary analyses, OLM will not be necessary for the impact assessment.
OLM information has been deleted from the Protocol text.

7. Source of in-stack NO2/NOx ratios.
See above.

8. A request to use OLM in AERMOD with assumptions and input data
(i.e., Region 10 approves its use, not Ecology) .

See above.

9. Permit 1limit on number of startups and shutdowns (i.e., daily and
annually).

As noted in Item #2 above, this information is provided in the detailed tables (Attachment
to Protocol).

10. Justification that a 25% load is not needed. Otherwise, there
will be a permit condition to 100%, 75% and 50%.

Peakers typically do not operate below 50% load. However, there may be short-term
events for the LMS100’s where loads are below 50% (in the 36% range) while operating
on natural gas. As shown in the Attachment to the Protocol, the trend for these units on
natural gas at lower loads is reduced emissions and reduced impacts, and it is expected
that this trend will follow down to the 36% load range. Therefore, during permitting, PSE
will request additional leverage on these types of permit conditions, where necessary, to
account for these short-term events.

11. Run AERMOD at all loads for the three options. There is not
AERSCREEN available.

An analysis for each turbine option at each load and temperature will be completed. The
wording in the Protocol has been clarified to explain that the ‘worst-case scenario
analysis’ is not a screening tool.

12. Model startup and shutdown emissions.
As noted in Item #2 above, this information has been provided in the detailed tables
(Attachment to Protocol).

13. Identify the source of ambient temperature (i.e., 7F, 51F and
88F) .

Historical climate data from the National Climate Data Center (NCDC) and Western
Regional Climate Center (WRCC) from Mt. Vernon Anacortes were used to determine
annual mean ambient temperature. Historic extreme minimum and maximum
temperatures from these data sets, along with average days with temperature below and
above normal minimum and maximum temperatures, were evaluated to determine 90™
percentile extreme minimum and maximum temperatures over a 69-year data period. This
data was used by the turbine manufacturers to evaluate stack operating parameters and
emission estimates.

14. If stacks are short and there is building downwash, receptors
along the fenceline should be 10-meters apart.

Building downwash is included in the analysis, although the effects are expected to be
insignificant for the tall turbine stacks. However, we have revised the fenceline receptor
to 10-meter spacing. This change has been made in the Protocol.

15. Identify the SILS for Class I areas as these criteria have not



been promulgated by EPA.
These values have been included in the revised Protocol, and will be used as a metric for
impact comparison for Class I areas.

16. Justification for the use any non-guideline technique to Region
10 for concurrence (i.e., PM2.5 secondary formation using Ecology's
methodology and CALPUFF) .

Based on comments from the U.S. Forest Service (USFS), the Protocol has been revised
to show that guideline methodologies (CALPUFF) will be used in the analyses.

17. Include a Class II area visibility analysis, growth impacts and
impacts to soils and vegetation.

The methodology for a visibility analysis has been added to the Protocol. Because this
analysis is near-field, the VISCREEN model will be used. There are no metrics for
evaluation, so the data will be presented as informational only. The other Class II area
analyses will be performed on a qualitative basis only, as there is no regulatory driver for
a detailed assessment.

On the Class I area analysis, the NPS Q/D the areas out. Forest Service
is considering its options on how to model Impacts at its Class I areas.
FWS has no nearby Class I or II areas of concern.

As requested by USFS, guideline methodologies will be included in the analyses for
nearby Class I areas. This information has been added to the Protocol.

Herman Wong

Atmospheric Scientist/Regional Modeling Contact
USEPA Region 10

Office of Environmental Assessment (OEA-095)
1200 Sixth Ave, Suite 900

Seattle, WA 98101-1128

206 .553.4858

Email: wong.herman@epa.gov






Christy

Schmitt/P
ortland/U
RSCorp  vOgylei, David (ECY)" <dogud61 @ECY.WA.GOV>
09/24/201
002:43
PM
To
"Newman, Alan (ECY)" <anew461 @ECY.WA .GOV>, "Bowman, Clint (ECY)"
<cbow461 @ECY.WA.GOV>, Dee_Morse @nps.gov, Holtrop.Bryan @epamail.epa.gov,
"Henderson, Joey" <Joey.Henderson@pse.com>, "Boyle, Lea M" <lea.boyle @pse.com>,
"Blain, Lindsay (ECY)" <LIBL461 @ECY.WA.GOV>, "Lyn Tober"
cc <ltober @nwcleanair.org>, "Adams, Nathan" <nathan.adams @pse.com>, "Rick Graw"
<rgraw @fs.fed.us>, William Steiner/Portland/URSCorp@URSCORP,
wong.herman@epa.gov, Stephen Barnard/Minneapolis/URSCorp @ URSCORP, Sunghye
Chang/Houston/URSCorp@URSCorp
PSE Fredonia - Revised Model Protocol
Su
bje

ct

Hi David et. al. - attached Modeling Protocol for PSE's Fredonia project. The revisions incorporate
changes/comments as requested by the EPA and USFS regarding the draft version, along with updated
equipment and operating information. The Protocol also includes Attachment A (attached in a separate
email), which has detailed emission and modeling information, as requested by EPA (referenced and
summarized in the text). Also attached is a Response to EPA Comments document, which shows the
individual responses to each of EPA's comments on the draft, as provided in an email dated 6/21/10
(Herman Wong to Bryan Holtrop). There is not a huge amount of detail included on the CALPUFF inputs
(as requested by Rick Graw (USFS), who wanted to see example input files) because we have not begun
this portion of the modeling. We are still in the process of collecting data for this, but will keep working
with Ecology (Bowman) and USFS (Graw) as we proceed.

I think I have included everybody in this email, but feel free to forward as necessary if I missed someone.
Hopefully we can get this approved, and get the application in shortly thereafter. Please call/email w/
comments/questions. I appreciate the reviews and your time. Also, I am not sending Attachment A to
everybody on this list because it might bog down your system (>7MB). If you do not receive it (email to
follow) and want it, please let me know.



Thanks,
Christy

(See attached file: Response to EPA Comments 100924.pdf)(See attached file: PSE-
Fredonia Model Protocol 100924.pdf)

Christina C. Schmitt, P.E.
URS Corporation
Portland, OR

(503) 222-7200
(503) 948-7262 - direct
(503) 222-4292 - fax

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you
receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information
and you should destroy the e-mail and any attachments or copies.

[attachment "Response to EPA Comments 100924.pdf" deleted by Rick Graw/R6/USDAFS] [attachment
“PSE-Fredonia Model Protocol 100924.pdf" deleted by Rick Graw/R6/USDAFS] (See attached file:

Addendum to PSE Fredonia Modeling Protocol 101004.doc)
[attachment "Addendum to PSE Fredonia Modeling Protocol 101004.doc" deleted by
Sunghye Chang/Houston/URSCorp] (See attached file:

MtBakerWildernessReceptors. TXT)






Rick Graw <rgraw @fs.fed.us>

06/11/2010 03:35 PM To Christy_Schmitt@URSCorp.com

cc "Newman, Alan (ECY)"
<anew461 @ECY.WA.GOV>, "Bowman, Clint
(ECY)" <cbow461@ECY.WA.GOV>,
Dee_Morse @nps.gov, "Ogulei, David (ECY)"
<dogu461 @ECY.WA.GOV>,
Holtrop.Bryan @ epamail.epa.gov, "Henderson,
Joey" <Joey.Henderson @pse.com>, "Boyle,
Lea M” <lea.boyle @pse.com>, "Blain, Lindsay
(ECY)" <LIBL461 @ ECY.WA.GOV>, “Lyn Tober"
<ltober@nwcleanair.org>, "Adams, Nathan®
<nathan.adams @pse.com>,
William_Steiner@ URSCorp.com

Subj Re: Preapplication Meeting w/ Puget Sound

ect Energy (Fredonia Generating Station) - Draft

Modeling Protocol

Christy,

Thank you for the modeling protocol. Unfortunately, | will not be able to participate in the pre-
application meeting. As such, I'd like to pass along to you the same comments | provided to
Ecology. As the FLAG 2008 document is still draft, it is the USDA Forest Service policy to follow
FLAG 2000 until the new FLAG guidance becomes final. Note, this is different from the
Department of Interior policy in which they are already accepting FLAG 2008. Currently, I'm
using this opportunity to get a feel for the Q/D screening thresholds in the Pacific NW. | don't yet
have a feel for the screening thresholds near Mt. Vernon. Hence, I'd like to see a visibility impact
analysis for Glacier Peak Wilderness, Alpine Lakes Wilderness and the Mt. Baker Wilderness.
Even though the Mt. Baker Wilderness is not a Class | area, we routinely ask applicants to assess
impacts on this sensitive Class Il area. You need only evaluate impacts to visibility, as the annual
increase in N and S are small, so 'm not too concerned about the impacts of deposition.

I'd like to see a more detailed Class | area modeling protocol prepared, which sample CALMET
and CALPUFF input files.

Please use the 2003 - 2005, UW 4 km MM5 dat following the EPA-FLM CALMET guidance
memo of August 31, 2009. Additionally, if you are going to use hourly ozone data instead of a
single background value, there's an issue with the lack of data from high elevation sites. | will be
glad to discuss this with you if you'd like.

Thanks.

Rick Graw

Air Resource Management Specialist
USDA Forest Service

Pacific Northwest Region

Natural Resources

P.O. Box 3623

Portland, OR 97208-3623

Tel: (503) 808-2918

rgraw @fs.fed.us
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SECTIONONE Introduction

11 BACKGROUND

Puget Sound Energy (PSE) owns and operates the Fredonia Generating Station (FGS) at 13085
Ball Road, in Mount Vernon, Washington. The current site is approximately 43 acres and is
located approximately five miles northwest of the town of Mount Vernon, south of Skagit
Regional Airport. The existing FGS facility consists of two Westinghouse W501D simple cycle
combustion generators, and two Pratt & Whitney Model FT-8 Twin Pac simple cycle turbines.
All four turbines can be fired on either natural gas or distillate fuel. The Westinghouse turbines
(Units 1 and 2) have a base load rating of 104 megawatts (MW) each, and the Pratt & Whitney
turbines (Units 3 and 4) have a base load rating of 54 MW each.

The proposed Fredonia Development Project (Project) is a simple cycle electric generating unit
addition to the existing FGS. The Project will consist of one or more additional gas combustion
turbines totaling approximately 206-210 MW. The Project base design will consist of one of the
following simple cycle turbine options:

* One GE 7FA frame turbine, approximately 210 MW;

* One Siemens SGT6-5000F frame turbine, approximately 208 MW or

e Two 103 MW GE LMSI100 high-efficiency aeroderivative turbines, totaling
approximately 206 MW,

The purpose of the new generating unit(s) will be to serve future peak load and support PSE’s
Integrated Resource Plan. Turbine selection will be made on the basis of a commercial and
technical evaluation by PSE after further engineering and procurement efforts, possibly after air
permits are issued. The selected equipment’s thermodynamic and environmental performance
will meet or exceed the performance of the turbines analyzed for the permit application. The
plant’s primary fuel will be natural gas delivered to the site by the adjacent transmission pipeline
owned by Cascade Natural Gas. Ultra-low sulfur (0.0015% sulfur) No. 2 distillate (ULSD) is
planned as backup fuel, stored onsite in an existing 100,000 barrel tank. Back-up fuel oil will be
needed/used when natural gas supply is low. PSE anticipates that operation of the new unit(s) on
ULSD will occur no more than 336 hours per year. PSE proposes to interconnect the new unit(s) to
the adjacent FGS substation, which is the nearest connection point to PSE’s electrical grid.

The existing facility is a major Prevention of Significant Deterioration (PSD) stationary source
per 40 CFR 52.21(b)(1)(i), and operates under PSD Permit PSD-01-04, issued on July 29" 2003,
and Northwest Clean Air Agency (NWCAA) Air Operating Permit (AOP) 003-R1, issued March
7, 2005. The proposed Project is expected to be a major modification under PSD (per 40 CFR
52.21(b)(40)). Washington State Department of Ecology (Ecology) is the permitting lead for
PSD, with concurrence from the regional agency, NWCAA. Separately, NWCAA will conduct a
Notice of Construction (NOC) review and issue an Order of Approval for the proposed Project.
At present, the project region is attainment for all criteria air pollutants. It is anticipated that this
Project will be permitted prior to adoption of the Environmental Protection Agency’s (EPA)
proposed revised 1-hour ozone standard.

m 1-1 PSE-Fredonia Mode! Protocol DRAFT100611.doc



SECTIONONE Introduction

1.2 PURPOSE

This document presents a summary of the procedures to be used for the air quality dispersion
modeling for Project permitting. Modeling of operating impacts will be performed per EPA and
Ecology guidance. This protocol is submitted to Ecology for review and approval. Because the
facility is within 100 kilometers of PSD Class I areas, Federal Land Managers (FLM’s) will be
included in the PSD review process for the Project. The proposed model selection and modeling
approach has been based on applicable regulations and agency communications.

1.3  ORGANIZATION

The balance of this protocol is organized into the following sections: 2.0 - Project Description;
3.0 - Regulatory Setting; 4.0 - Model Selection; 5.0 - Modeling Approach; and 6.0 - Presentation
of Results.

m 1-2 PSE-Fredonia Model Protocol DRAFT100611.doc



SECTIONTWO Project Description

21 PROJECT LOCATION

The PSE facility is located at 13085 Ball Road in Mount Vernon, Skagit County, Washington
(see Figure 1). The site is on south side of Ovenell Road, south of the west end of the Skagit
Regional Bayview Airport, approximately 2.5 miles inland of Padilla Bay. The terrain
surrounding the facility is essentially flat. The elevation of the facility is approximately 50 feet
above mean sea level (MSL). There are no known sensitive receptors nearby to the facility.

211 Land Use

The region surrounding the PSE site is primarily agricultural and forest, with a few municipal
and industrial facilities in the immediate vicinity, including the Skagit Regional Bayview Airport
and the Paccar Technical Center, both north of the PSE facility.

2.2 DESCRIPTION OF THE PROPOSED SOURCE

As described above, the proposed Project involves the addition of a simple cycle electric
generating unit(s) to the existing FGS. The Project base design will consist of one of the
following simple cycle turbine options:

e One GE 7FA frame turbine, approximately 210 MW;

» One Siemens SGT6-5000F frame turbine, approximately 208 MW; or

e Two 103 MW GE LMSI100 high-efficiency aeroderivative turbines, totaling
approximately 206 MW.

The permit application, including modeling analysis, is being prepared to address each of these
options. Final turbine selection will be made on the basis of a commercial and technical
evaluation by PSE after further engineering and procurement efforts, possibly after air permits
are issued. The selected equipment’s thermodynamic and environmental performance will meet
or exceed the performance of the turbines analyzed for the permit application.

The plant’s primary fuel will be natural gas. Back-up fuel oil (ULSD) will be needed/used when
natural gas availability at the site is low. In addition to the turbine(s), the Project will include one
diesel emergency generator to serve the new unit(s) in the unlikely event of black starts (loss of
the utility grid power). Normally, turbine starts will occur using power from the grid. Testing
and maintenance operations for the emergency generator are expected to occur 1 hour per week,
or 52 hours per year. The LMS100 turbine options will also include a cooling tower. This
cooling tower will serve the LMS100 intercoolers and will be much smaller than a typical
combined-cycle power plant cooling tower. Cooling tower equipment and operational details are
not available at this time.

A conceptual plot plan for the Frame turbine options (GE 7FA and Siemens SGT6-5000F) is
presented in Figure 2. A plot plan for the two GE LMS100 turbine option is presented in Figure
3.
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SECTIONTWO Project Description

23 ESTIMATED EMISSIONS FOR PSD AND MODELING APPLICABILITY
ANALYSES

Annual emissions for the new unit(s) and auxiliary equipment are based on operating scenarios
developed by PSE, and were generated from forecast power requirements. Maximum annual
operating hours for the Frame turbines (GE 7FA and Siemens 5000 F4) are expected to be
approximately 2700 hours per year. Maximum annual operating hours for the GE LMS100’s are
expected to be approximately 5500 hours per year. A maximum of 336 hours (14 days) firing on
distillate is included in the annual emission estimates. A worst-case maximum of 336 hours
(consecutive or nonconsecutive) firing on backup ULSD is included in the annual emission
estimates. NOy and CO emissions assume a combination of gas turbine combustion controls,
SCR, and oxidation catalyst to achieve 2.5 ppm NOy under normal operating conditions. CO
emissions with oxidation catalyst controls vary for the turbine options; preliminary data show a
range of approximately 2-13 ppm CO under normal operating conditions. A worst-case
maximum number of start-ups and shutdowns on both natural gas and ULSD are also included in
the annual estimates. Table 2-1 summarizes preliminary potential annual emission estimates for
the three turbine options.

Table 2-1
Estimated Annual Emissions for the Potential Turbine Options

Expected Increased Emissions
Pollutant GE Sit(etr'r)\?ns GE LMS100 Significant tEmission Rate
7FA SGT6- (2 Units) (tpy)
5000F4
NO, 33 34 51 40
CO 46 146 142 100
SO, 6 5 42 40
TSP 46 34 83 25
PMyq 46 34 83 15
PM, 5 46 34 83 10
VOC 8 19 10 40
H,SO, 14 15 33 7
Pb 0.0053 0.0045 0.0040 0.6

Notes:

Emissions estimates are based on equipment vendor data (as provided by Black & Veatch) and operating scenarios provided by
PSE.

Emissions estimates are inclusive of turbine(s) and one emergency generator; cooling tower emissions are not yet included {for the
LMS100 only), so particulate emission totals are underestimated by a small amount (but exceed SER, therefore no change in
applicability).

80, and particulate emissions are based on historic annual average sulfur content in natural gas of 2.24 gr/100 dscf reported at the
Willliams Northwest Pipeline Sumas compressor station.

Significant Emission Rate (SER) per 40 CFR 52.21(b)(23)(i) and WAC 173-400-030.

Values shown in ifalic indicate exceedance of the SER.

Emissions are expected to exceed the PSD Significant Emission Rates (SER) for all project
development options for particulate matter (Total Suspended Particulate (TSP), particulate
matter less than 10 microns in diameter (PM), and particulate matter less than 2.5 microns in
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diameter (PM;;s)). Emissions may also exceed the SER for nitrogen oxides (NOy), carbon
monoxide (CO), and sulfur dioxide (SO,) for some options. The project will require air quality
evaluations in accordance with Washington Administrative Code (WAC) rules for pollutants that
exceed the SER. Applicable regulations and guidelines require that the project use dispersion
modeling to demonstrate compliance with applicable ambient air quality standards and PSD
increments. The ambient air quality impact and increment analyses will be performed for the
worst-case turbine scenarios, which will be determined for each turbine option, and for each
pollutant and averaging period. The project’s potential annual emissions for volatile organic
compounds (VOC) are not expected to exceed the SER.

The proposed Project also has the potential to emit non-criteria air pollutants, known as
hazardous and/or toxic air pollutants. These will also be addressed for the Project. Emissions will
be compared to Washington State’s Small Quantity Emission Rates (SQERs) and Acceptable
Source Impact Levels (ASILs), as necessary. Non-criteria pollutant emission rates have not yet
been evaluated for the available preliminary Project data.
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3.1 REGULATORY APPLICABILITY REVIEW

As described above, Ecology is the state-level governing body for air quality in Washington. In
addition, the state is divided into multiple air pollution control agencies. The Mount Vernon site
is located within the NWCAA. The air pollution control agencies defer to Ecology for major
source attainment permitting issues, such as PSD.

The existing facility is a PSD major source. The New Source Review (NSR) process is triggered
for sources that emit emissions in excess of those listed in WAC 173-400-030 (27 — Emission
Threshold), and 40 CFR 52.21(b)(23)(i). As shown above in Table 2-1, these SERs are expected
to be exceeded for the facility, depending on the pollutant and option. As a result, the Project
will have to go through the PSD NSR process.

Requirements for ambient air quality impact modeling to demonstrate compliance with ambient
air quality standards and PSD increments include the following:

e Description of the project, including emissions, fuel type(s), control technologies, and
stack characteristics;

The basis for all emission estimates and/or calculations;

Existing baseline data for all regulated pollutants;

A description of the meteorological data; and

A worst-case air quality impact assessment, including an assessment of cumulative
impacts if necessary.

3.2 AMBIENT AIR QUALITY STANDARDS (AAQS)

The Clean Air Act of 1970 mandated that the EPA establish ambient ceilings for certain
pollutants based upon the identifiable effects that pollutants might have on the public health and
welfare. Subsequently, EPA promulgated regulations which set National Ambient Air Quality
Standards (NAAQS) for SO, TSP, NO,, CO, non-methane hydrocarbons (NMHC),
photochemical oxidants as ozone (O3), and lead (Pb). The standard for NMHC was eventually
changed to a guideline and the ozone standard was revised. After further review, the NAAQS for
NMHC was revoked in 1983. A new ambient standard to control ambient concentrations of PM;q
was promulgated by EPA on July 1, 1987 to replace ambient standards for TSP. In 1997, EPA
added standards for PM;,;s. Pollutants having NAAQS are collectively referred to as criteria
pollutants.

Pursuant to the Clean Air Act and its amendments, Washington has adopted the Federal
standards for some criteria pollutants, promulgated more stringent standards for others, and
promulgated standards for additional pollutants. Ecology has retained the TSP air quality
standard. The Federal and Washington Ambient Air Quality Standards are shown in Table 3-1.
[Note: this table does rot include the new federal SO, standards (finalized June 2, 2010), which
replaces the annual and 24-hour standard with a 1-hr standard of 0.075 ppm. The effective date
of this change is not yet available, but it is expected to be in place prior to Project permitting.
PSE will use the new 1-hour federal SO, standard for analysis, as it is more stringent than the
short-term Washington State and local NWCAA SO, standards. The permit application will
provide further detail on the new standard and its computation. ]

m 3-1 PSE-Fredonia Model Protocol DRAFT100611.doc
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Table 3-1
Federal and State Ambient Air Quality Standards

Pollutant Averaging National Standards | Washington Details
Period Primary _Secondary | Standards
Ozone ahow 0.075 ppm 0.075 ppm The 3-year average of 1e annual 4 highest daly 8-hour maximum I nof to be above this level.
Hhour 0.12ppm Mot o be above this level an more than 1 day in a calendar year.
{Oally Veomum)
Particutate Matter Anmugi 150 pgm* 15.0 pgtm? The 3-year average from a community-oriented monttor s not to be above tis level,

(PM,,) | (Anthmetic Mean)

35 g’ 35 pm* The 3-year average of te annual 53 parcentiie for each populaticn-ortented monRor within an areafs not to be above this tevel

Particulate Matter 50 pg'mr® The 3-year average of anrual artihmelic maan concentrations at each monitor within an area s not to be above this fevel.

(PMo)

24-hour
Anrual

| (ATDnetc Mean)
24-how 150 pym* 150 ;p'm* i50pgm’ | Not fo be above this tevel on more than Bree days over 3 years wih daty sampling.

Carbon Monoxide Shour 9 ppm

thowr
Annual

| (ATDImesc Mean)__
How

9ppm Nof to be above this level mare tan ance In 3 calenaar year.
_{1omgm’) 10 g
35 ppen 35ppm Not to be above this level mare than once t a calendar year.
(40 mgm’) 40 mginy
Nitrogen Dioxide 0.053 ppm 0.053 ppm 0.05 ppm -Not o be above this leved In 3 calendar year.
M) | toogg) | (19g | (100 pg
0.100 ppm 3 espentl
Sulfur Dioxide Annuzl 0.03 ppm 0.02 ppm Not 1o be above this l2ved In 3 calendar year
{Aftmene Mean)
24-our 0.14 ppm 0.10 ppm Mot to be above this izvel more than once in 3 calendar year.
3hour 0.5 ppm Not to be above this level more tan once in 3 clendar year.
(1300 g
Hhow 040ppm | Mot to be above this level more than ance in a eaiendar year.
Hhow 0.25 ppm Not 1o be ahove this leve) more than talce In a consecutive 7-tay perod.
S-mimse 0.60ppm | This(s the Norivwest Clean Alr Agency's sandard, which Jppies In ksang, Skagl. and Wrattom countles.
Lead Roling 3-Month oisppm’ | 015w Not to be atove this level
Average
OuateryAverage | 1Spgm’ | 1.5 ugm
Total Suspended Anruzl 60 po'? Not to be above this level
Pariculate [lCECMENIC Men)
24hour 150’ | Notto be above tis lavel more than once In a caiendar yaar.

Source: Ecology, April 2010.
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Section 107 of the 1977 Clean Air Act Amendments required both the EPA and individual states
to evaluate the attainment of the NAAQS. Areas not meeting the NAAQS are designated as non-
attainment areas. For these non-attainment areas, states are required to revise their State
Implementation Plan (SIP) to provide for attainment of the NAAQS as expeditiously as practical,
within certain time limits. Areas lacking in sufficient data for determination of attainment or
non-attainment status are designated as unclassifiable, but are treated as being attainment areas
until designated otherwise. The classification of an area is made on a pollutant specific basis.
The PSE facility is located in Skagit County. Air quality throughout Skagit County is currently
designated as unclassifiable or in attainment of each State and/or Federal AAQS.

3.3 AMBIENT AIR QUALITY ANALYSES

As part of the PSD permitting process, continued compliance with the State and Federal air
quality standards must be demonstrated through the use of dispersion models. The modeling
simulation predicts the impact of the proposed facility and, where applicable, existing
background sources. To account for regional background levels and unmodeled sources of the
relevant pollutants, a measured background concentration is added to the predicted
concentration. This total concentration is then compared to the ambient air quality standards to
assess compliance.

EPA has defined a set of impact levels that are used to determine whether a multi-source air quality
impact analysis needs to be performed to assess compliance with the NAAQS. These significant
impact levels (SILs), which have been adopted by Washington, are shown in Table 3-2. The
SILs are generally 1 to 5 percent of the NAAQS (typically 4 percent), and are thus well below
any levels which could lead to adverse health or welfare impacts. Impacts below these SILs are
presumed to be insignificant. The SILs for the recently revised 24-hour PM, s and 1-hour NO,
standards have not yet been finalized. The values shown in Table 3-2 are conservative estimates
based on current available information from EPA and recent communication with Ecology staff.
SILs for PM, s are expected to be finalized by EPA by June 20, 2010; modeling for the Project
will use these final levels for the permit application analyses when they are released. EPA
allows individual states from adopting interim de minimis impact levels to determine whether a
cumulative impact analysis will be necessary. PSE will work with Ecology to define an
acceptable SIL for 1-hour NO, for this project, and will use this value to determine continued
(cumulative) modeling analyses, as described below.

The primary purpose of comparing a proposed source's modeled concentrations with the SILs is
to establish the source's significant impact area (SIA) for each pollutant and averaging period.
The SIA is defined as all locations at which predicted impacts from the Project are above the
SILs for the pollutant being considered. EPA and Ecology typically require an applicant to
evaluate cumulative impacts of all sources at locations where predicted concentrations
attributable to the proposed facility are above the SILs. If the source does not exceed the SILs,
evaluation of cumulative impacts is not required. Major background sources located within 50
km of the proposed source's pollutant-specific SIA are generally modeled as part of the multi-
source air quality impact analysis. Also, major sources located beyond the SIA, but which
themselves have significant impacts within the SIA of the proposed source, are also included in
the multi-source impact analysis. Therefore, the SILs are a regulatory tool that define procedures
and are not of themselves measures of adverse health impacts. Ecology is expected to provide all
applicable source information for the analysis, if required.
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Table 3-2
Significant Impact Levels'
(micrograms per cubic meter (ug/m®))

Pollutant Annual 24-Hour 8-Hour 3-Hour 1-Hour
co -- -- 500 -- 2,000
PM,s 0.3 (est.)? 1.2 (est.)? -- -- --
PM;o 1.0 5.0 -- -- --
S0, 1.0 5.0 -- 25.0 30.0
NO, 1.0 -- -- -- 7.5 (est.)®

' WAC 173-400-720

2 proposed PM,s SiLs were published in the Federal Register on September 27, 2007 (72 FR 54112) under Prevention of
Significant Deterioration (PSD) for Particulate Matter Less Than 2.5 Micrometers (PM2.5)—Increments, Significant impact
Levels (SILs) and Significant Monitoring Concentration (SMC), EPA-HQ-OAR-2006-0605. The three options proposed for
Class Il areas range between 0.3 and 1.0 ug/m® for the annual average, and 1.2 and 5.0 pg/m’ for the 24-hour average.
The estimated values shown in Table 3-2 are from EPA’s most stringent option, or Option 3.

3 As a general rule, SiLs are typically set at 4 percent of the NAAQS, based on EPA’s definition of de minimis emission rates
for NAAQS impact demonstration purposes (45 FR 52676, August 8, 1980). Using the 1-hr NO, NAAQS of 189 pg/im?, the
SIL would be 7.5 pg/m®. Unless EPA provides further guidance or finalizes the NO, SIL, PSE will use 7.5 pg/m>. The use
of this interim SIL has been confirmed with Ecology (Phone conversation between Christy Schmitt (URS) and Clint
Bowman (Ecology), June 2, 2010).

For the proposed project, the impact assessment will be performed using dispersion models. (The
modeling approach is discussed in more detail in Section 5.0 of this protocol.) PSD modeling
requirements include an ambient air quality analysis and an increment consumption analysis for
attainment pollutants.

34 AR QUALITY RELATED VALUES (AQRV) AND VISIBILITY

Because the Project is subject to PSD, an analysis of Air Quality Related Values (AQRYV) at
Class I areas within 100 km of the facility may also be required for this facility. WAC 173-400-
030-16 lists the Class I areas in Washington. North Cascades National Park (NCNP), Olympic
National Park (ONP), and Glacier Peak Wilderness (GPW) are the only Class I areas within this
range. AQRVs include: regional visibility or haze; the effects of primary and secondary
pollutants on sensitive plants; the effects of pollutant deposition on soils and receiving bodies of
water; and other effects associated with secondary aerosol formation. A modeling approach for
addressing impacts of the proposed project on AQRVs in the Class I area is described in Section
5.4.

Visual impacts to Class I areas must also be considered for project permitting. Visibility
impairment is defined in WAC 173-400-030-91 as “any humanly perceptible change in visibility
(light extinction, visual range, contrast, or coloration) from that which would have existed under
natural conditions”. In addition, a cumulative impact study that assesses the impacts from
multiple sites in the area may be required. Currently, if the visibility impact of the proposed
source is less than a 5% change in extinction, a cumulative impact analysis would not be
required.
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3.5 TOXICS

The proposed Project also has the potential to emit toxic/hazardous non-criteria air pollutants.
These are regulated by EPA as hazardous air pollutants (HAPs) under Clean Air Act (CAA)
Section 112, and by Ecology as toxic air pollutants (TAPs) under WAC 173-460. Ecology also
has a NSR requirement for TAP sources (WAC 173-460-040); an analysis must indicate that the
proposed project is in compliance with ASILs.
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41 METEOROLOGICAL DATA

Representative hourly meteorological data for 1995-1999 were obtained from Shell’s March
Point Refinery, located approximately 5 miles west northwest of the FGS site. The data are in the
standard AERMET meteorological input file format. Upper air data was from the NWS site at
Quillayute, WA. This data was recently used for the permitting at Sierra Pacific Industries (SPI)
in Mount Vernon, Washington (located adjacent to the FGS site). The processed data was
approved for use by Ecology (Phone conversation between Christy Schmitt (URS) and Clint
Bowman (Ecology), January 28, 2010).

42 BACKGROUND AIR QUALITY DATA

Ozone data for the same five year period was obtained through EPA’s Air Quality System (AQS)
for the Jackson Visitors Center monitoring station at Mt. Rainier, WA. Ecology recommended
use of this data for completeness and because it shows relatively high values, as compared to
other ozone monitoring sites within the state, thereby providing a conservative data set for ozone
limiting analyses (Email from Clint Bowman (Ecology) to Christy Schmitt (URS), March 2,
2010).

If ambient data are necessary (i.e., if project impacts are above significance thresholds (SIL’s)),
all background concentrations used to demonstrate compliance with ambient air quality
standards will be obtained from Ecology, or through sources approved by Ecology.

Additionally, if cumulative analyses are required, all increment-consuming sources will be
included in the modeling emissions inventory. Again, if necessary, all source data will be
obtained from Ecology, or through sources approved by Ecology.
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5.1 INTRODUCTION

Modeling for a PSD analysis must adequately simulate the concentration increases of emitted
pollutants, which are used to demonstrate compliance with ambient air quality standards. The
facility emissions include criteria pollutants that will be assumed to be inert for the purpose of
NAAQS analyses. In keeping with EPA and Ecology policy, no photochemical modeling for
ozone will be conducted since VOC emissions do not exceed the SER.

EPA’s Guideline on Air Quality Models (Appendix W to 40 CFR 51) recommends the use of the
AERMOD dispersion model for PSD analyses of criteria pollutants. AERMOD is the preferred
dispersion model for sources located in all types of terrain (simple and/or complex), and for
sources subject to aerodynamic building downwash. The modeling analysis will be done using
the current version of the AERMOD model (Version 09292). The modeling will provide an
indication of the project impact area, and will dictate the extent (if any) of cumulative analyses.

5.2 MODEL INPUT

5.21 Emissions

PSE is currently considering three gas turbine options for the proposed FGS Development
Project. The individual turbine options will be modeled for the increases in emissions of criteria
pollutants that meet applicability levels (exceed SER), as shown above in Table 2-1. These are
summarized below, by turbine option:

o GE 7FA — TSP/PM,o/PM;s [note: particulate emissions are assumed to all be fine
particulate for each of the turbine options, so modeled emissions are for the grouping];

o Siemens SGT6-5000F - CO, and TSP/PM,¢/PM; 5.; and

e GE LMSI100 (2 units) — NOy, CO, TSP/PM,¢/PM, 5, and SO,.

Each of these pollutants for analysis has different averaging periods for comparison to NAAQS
(and SILs). Therefore, emission rates will be developed for each averaging period. Annual
average impacts, for NOx, SO,, and TSP/PM,¢/PM; s, will be modeled using the annual average
emission rates, as shown in Table 2-1.

Short-term emission rates will be developed using worst-case operating scenarios for the specific
pollutant over the time period. These worst-case scenarios are dependent upon both the emission
rate and the stack parameters under each scenario. For example, operation at higher loads may
have increased emissions, but a lower load with lower emissions may have stack exhaust features
(such as lower flow rate and temperature) that produce higher impacts. A preliminary load-check
screening analysis will be conducted to determine worst-case scenarios. This analysis will
include modeling for 1-hour impacts at each load basis (100%, 75%, and 50%), each ambient
temperature (7F, 51F, and 88F), and each fuel type (natural gas and ULSD) to determine worst-
case load scenarios. The worst-case averaging period scenario for full modeling will then be
developed using a combination of worst-case load (that is operationally feasible for the time
duration) and start ups and shutdowns when they are operationally feasible for the time duration
and have the potential to cause higher impacts due to increased emissions (such as in the case of
NO;, but unlikely in the case of particulate emissions which are more dependent on fuel usage
than combustion properties). Preliminary results of the worst-case screening have been

m 5-1 PSE-Fredonia Model Protocol DRAFT100611.doc




SECTIONFIVE Modeling Approach

completed for the three turbine options. Table 5-1 shows the expected worst-case turbine
parameters and emissions that will be included in the refined modeling analyses, along with the
corresponding operating conditions which dictate these stack parameters and emissions. Please
note that this Modeling Protocol presents preliminary screening results; additional operation and
emission data are pending for the turbine options. Final screening results and model scenarios
will be presented in the modeling section of the air permit application.

The emergency generator and cooling tower (for the LMS100 only) will also be included in the
refined modeling analyses. Emissions from the emergency generator will include one hour of
engine testing/maintenance emissions for modeled averaging periods up to 24-hours, and 52
hours of testing/maintenance emissions for annual average modeling. Cooling tower emissions
(for the LMS100 turbine option only) are continuous whenever the turbines operate, and will be
included at the same hourly rate for all averaging periods.

Emissions of TAPs will be developed for each pollutant by specific averaging period (1-hr, 24-
hr, or annual, depending on pollutant ASIL period). HAP and TAP emissions from the turbine
options and auxiliary equipment will be determined using vendor data, where available, or AP-
42 factors. TAPs that have emissions exceeding SQERs will be modeled using the same
methodology as the criteria pollutant analyses, and resultant impacts will be compared to ASILs.

Equipment data, including emissions and stack parameters, will be included in an appendix in
the final modeling report.

5.2.2 Building Downwash

For each turbine option, the facility layout, including structure elevations, will be used to enter
building locations and dimensions into the Building Profile Input Program for the PRIME
algorithm (BPIP-PRIME). The BPIP-PRIME program produces a file of wind-direction specific
downwash characteristics for input to AERMOD. The facility layout diagrams are provided in
Figures 2 and 3 for the three turbine options. Structures exceeding 20 feet in height will be
included in the model setup.

5.2.3 Elevation Data and Receptor Grid

Terrain elevations and hill height scale values for the sources, buildings, and receptors will be
calculated using the AERMAP preprocessor with USGS 7.5-minute digital elevation model
(DEM) data. The DEM data for the area surrounding the Fredonia site includes the Mt. Vernon
and La Conner quadrangles.

Receptors will be located on a Cartesian grid system as follows: 25-meter grid from fenceline out
to a distance 100m; 50-meter grid out to 250m; 100-meter grid out to 500m; 250-meter grid out
to 1000m, and; 500-meter grid out to 2000m. (Additional receptors will be added further out than
2 km at a 500 meter spacing, if needed to show impacts beyond the normal grid to show impacts
above the SIL’s.) Nested 25-meter resolution grids will be placed around the initial maximum
receptor location (found using the above grid) for each pollutant and averaging period in order to
better resolve the maximum impact magnitude and location. Receptor elevations will be based
on USGS 7.5-minute DEM data, as described above.
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Table 5-1
Turbine Modeling Parameters and Emission Rates
Stack Stack Exit | Emission
Averaging | Temp. Velocity Rate
Pollutant | Period (F) {fps) (ib/hr) Operating Scenario
GE 7FA
NO, Annual - - - No further analysis; expected below SER.
1-hour - - - No further analysis; expected below SER.
CcoO 1-hour - - - No further analysis; expected below SER.
8-hour - - - No further analysis; expected below SER.
Either 100% natural gas @ average sulfur content (2.24 gr/100dscf) or maximum ULSD
PM Annual 800 104 10.55 use, if greater; annual load mix; average ambient temperature (51F); average start-up and
shutdowns.
24-hour 800 107 41.60 ':\;t‘l;rearla?uarz (C;}F;\%ir:t:r:_ us:;fl:)rr :zlr]:sgtv r(11148 gr/100dscf); 75% load; minimum ambient
SO, Annual - - - No further analysis; expected below SER.
3-hour - - - No further analysis; expected below SER.
24-hour - — - No further analysis; expected below SER.
Siemens SGT6-5000F4
NO, Annual — - - No further analysis; expected below SER.
1-hour - - - No further analysis; expected below SER.
CcO 1-hour 799 103 1480.32 | ULSD; 1 start-up; remainder of hour at 75% load; minimum ambient temperature (7F).
8-hour 799 103 315.10 'ih\spz;r ;tu?éa{t_;g; and 1 shutdown; remainder of period at 75% load; minimum ambient
Either 100% natural gas @ average sulfur content (2.24 gr/100dscf) or maximum ULSD
PM Annual 800 101 7.87 use, if greater; annual load mix; average ambient temperature (51F); average start-up and
shutdowns.
24-hour 800 126 34.60 ULSD; 75% load; minimum ambient temperature (7F); no start-ups or shutdowns.
SO, Annual - - — No further analysis; expected below SER.
3-hour - - - No further analysis; expected below SER.
24-hour - - - No further analysis; expected below SER.
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Table 5-1 (continued)
Turbine Modeling Parameters and Emission Rates

Stack Stack Exit | Emission
Averaging | Temp. Velocity Rate
Pollutant | Period (F) (fps) (Ib/hr) Operating Scenario
GE LMS100 (each unit)

Natural gas, with 336 hrs ULSD; annual load mix; average ambient temperature (51F);

NO. Annual 774 129 5.82 maximum start-up and shutdowns.

1-hour 794 131 36.81 ULSD; 1 shutdown; remainder of hour at 100% load; minimum ambient temperature (7F).

coO 1-hour 794 131 34.13 ULSD; 1 shutdown; remainder of hour at 100% load; minimum ambient temperature (7F).

ULSD; 1 start-up and 1 shutdown; remainder of period at 100% load; minimum ambient
8-hour 794 131 32.34 temperature (7F).

Either 100% natural gas @ average sulfur content (2.24 gr/100dscf) or maximum ULSD

PM Annual 774 129 947 use, if greater; annual load mix; average ambient temperature (51F); average start-up and
shutdowns. Plus cooling tower emissions whenever gas turbines are operating.

24-hour 776 110 26.70 ULSD; 75% load; minimum ambient temperature (7F); no start-ups or shutdowns.

Either 100% natural gas @ average sulfur content (2.24 gr/100dscf) or maximum ULSD

SO, Annual 774 129 4.75 use, if greater; annual load mix; average ambient temperature (51F); average start-up and
shutdowns.
Natural gas @ maximum sulfur content (3.48 gr/100dscf); 100% load; minimum ambient

3-hour 7 133 8.55 temperature (7F); no start-ups or shutdowns..
24-hour 777 133 8.55 Natural gas @ maximum sulfur content (3.48 gr/100dscf); 100% load; minimum ambient

temperature (7F); no start-ups or shutdowns.
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5.2.4 Meteorological Data

The meteorological data set from Shell’s March Point Refinery will be input to AERMOD. This
meteorological data set is described above in Section 4.1.

5.3 CUMULATIVE AND INCREMENT MODELING

If the project is found to have potentially significant impacts (i.e., greater than applicable SILs),
a cumulative modeling analysis will be performed which considers the proposed project’s
emissions (entire facility) combined with other permitted stationary sources within a 50-
kilometer radius of the project’s SIA. It is anticipated that Ecology would be able to provide
sufficient data from permits or applications for modeling of other proposed stationary sources.

Should the project show impacts of PSD pollutants greater than SILs identified in Table 3-2,
increment modeling will be performed. This analysis will include increment-consuming sources
within the area of significant impact plus 50 km, as defined by the project impact analysis. PSE
will work with Ecology to construct the appropriate increment inventory for this analysis, if
required.

In addition to these Class II area analyses (if necessary), an evaluation of PM;q and PM;s
incremental impact at the nearby Class I Areas will also be conducted. At this time, URS expects
that a screening level evaluation will show insignificant impacts (below SILs) and therefore the
screening will be sufficient to establish compliance with the PSD Class I increments. (Note: as
with the PM, 5 SIL, PM, 5 increment levels are expected to be finalized on June 20, 2010.) Initial
modeling will be performed using AERMOD (following methodology described above), with a
maximum receptor distance of 50 km (model limit), and receptor height set at the maximum
terrain height within the Class I area. An estimate of secondary particulate formation will be
made using the technique described in A Screening Method Using AERMOD to Estimate the
Conversion of NO; to Nitrate (email from Clint Bowman (Ecology) to Christy Schmitt (URS),
June 2, 2010), which uses transport time due to wind speed, as used in the model analysis, to
determine nitrate conversion based on experimental data, and relates this to distance. The
resulting screening impact will be compared to the Class I SIL. If this screening analysis does
not show compliance with these PM;¢ and PM, s SILs, a standard CALPUFF analysis will be
used to determine a more refined result. An addendum methodology protocol will be submitted
to the appropriate federal and state agencies if this level of analysis is required. If the SILs are
exceeded, a complete increment analysis will be performed. This will also be described in any
required protocol addendum.

5.4 AQRV AND VISIBILITY MODELING

As discussed in Section 3.4, AQRV analyses will be performed at Class I areas to determine
potential impacts on sensitive plants, soils, and receiving bodies of water, and whether regional
haze (visibility) would be degraded significantly as a result of emissions from the proposed
Project.

Federal Land Managers’ Air Quality Related Values Workgroup (FLAG) draft guidance (Phase I
Report, Revised 6/27/08) includes a threshold ratio of emissions to distance, below which
AQRYV review is not required. Specifically, this “10D” Rule is:

If Q (tpy)/d (km) is less than 10, no AQRYV analysis is required, where:
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e Q is the emissions increase of sulfur dioxide (SO2), oxides of nitrogen (NOXx),
particulate matter less than 10 microns (PM10), and sulfuric acid mist (H2S04),
combined in tons per year (tpy)

e d is the nearest distance to a Class I Area in kilometers (km)

If Q/d is less than 10 for a Class I Area, then presumptively, there is no adverse impact and a
project “screens out” of a Class I AQRYV analysis. If Q/d results in a value above 10, a Class I
analysis is required.

Based on FLAG 2008, estimates are made for the Project’s maximum 24-hour emission rates,
and then prorated to an annual emission rate assuming full-time (8760 hours) operation. These
estimates are made for each turbine option. Table 5-2 provides preliminary estimates of both the
specific pollutant emission rates, and the total, Q, for each turbine technology option. These
values are then divided by the distance to the nearest Class I area (NCNP at 66 kilometers from
the Project site). Using these conservative estimates for emissions, none of the Project options
are expected to require a Class I analysis. [Note: The preliminary emissions estimates are based
on current data for the three Project options, using worst-case operations profiles, by pollutant,
for a 24-hour period. This may include startups and shutdowns, and either natural gas or
distillate fuel, depending on the pollutant (see operation scenarios in Table 5-1 above). It also
includes one hour of emergency engine use. This screening will be refined as more information
on Project emissions is obtained during permit application preparation.]

Table 5-2
Preliminary Project AQRV Screening for Potential Turbine Options

Turbine Option

GE 7FA Siemens SGT6- GE LMS100
5000F4 (2 Units)

Maximum Emissions (Ib/hr) on a 24-hour Basis:

NO, (Ib/hr) 47 47 36
SO, (Ib/hr) 8 7 17
PMjo (Ib/hr) 42 35 53
H,SO; (Ib/hr) 22 23 14

Sum of Emissions Prorated to Full-Time Annual Basis (ipy):
Q (tpy) 522 489 524

AQRYV Screening:
Q/d 7.91 7.41 7.94

Notes:
Annual emissions (Q) assume 8760 hrs at maximum 24-hour emission rate (Ib/hr).
Distance to nearest Class | Area is 66 km (NCNP).
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If refined emission data shows that full AQRV modeling analyses are required (ie, Q/d greater
than or equal to 10), analyses will be conducted using the air quality dispersion model
CALPUFF following regulatory guidance documents FLAG Phase I Report-Revised (Draft, June
2008) and Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary Report
and Recommendations for Modeling Long Range Transport Impacts (December 1998).

CALPUFF is a transport and dispersion model that simulates the advection and dispersal of
“puffs” of material emitted from modeled sources. The IWAQM report recommends CALPUFF
for use in long-range transportation and dispersion analyses involving one or more emission
sources. If the analyses are necessary, inputs to the CALPUFF modeling (meteorology,
emissions speciation, background concentrations/extinction values, receptor grids, etc...) and
output evaluations will be developed following the guidance documents listed above. An
addendum methodology protocol will be submitted to the appropriate federal and state agencies
if this level of analysis is required.
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SECTIONSIX Presentation of Results

The modeling results will be presented as a stand-alone report in support of the PSD Application.
This report will describe the models used, modeling options and the derivation of all model
inputs, such as emission estimates. Model results will be presented in tabular and graphical form.
Maximum impacts will be summarized to show controlling meteorological conditions as well as
maximum impact locations and elevations. Model input and output files will be provided in
electronic format.
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