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JUDGE MOYNIHAN: Please come to
order.

I will call Case 99-F-1314. This is
Con Ed's Application for Certificate of
Environmental Compatibility and Public Need
to Repower the East River Generating
Station to Replace the Waterside Generating
Station in Manhattan, New York County, New
York.

We have a new reporter, so I am going
to ask counsel, if they would, to please

note their appearances again before we

begin.

MR. GARAM: Peter Garam for Con
Edison.

MR. RIBACK: Jeffrey Riback for Con
Edison.

MR. KARMEL: Good morning. Philip
Karmel for Con Edison.

MR. PADEN: Peter Paden for Con
Edison.

MR. STACK: Robert Stack for Con
Edison.

MR. HALTERMAN: Elwood Halterman for

EREC/CB3.
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MR. GUTMAN: Daniel Gutman for
EREC/CB3.

MR. STANISLAUS: Mathy Stanislaus
for EREC/CB3.

MR. AZIZ: Kaiser Aziz for EREC/CB3.

MR. LITTLE: William Little for the
Department of Environmental Conservation.

MR. LANG: Kevin Lang for the Public
Service Commission.

JUDGE MOYNTIHAN: Are there any other
appearances?

All right. Before we call our first
witness, I believe we have the schedule for
next week, that had been left to today to
discuss. Have the parties come to any type
of agreement on the order of witnesses for
next week?

MR. KARMEL: I don't think we have
discussed it, your Honor.

JUDGE MOYNIHAN: You haven't
discussed it?

MR. KARMEL: Maybe at a break today
we can try to get together and reach some
type of agreement.

JUDGE MOYNIHAN: After lunch can
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someone report back to me?

MR. LITTLE: One quick question on
Monday. Will you be thinking of a 9:00
a.m. or a 10:00 a.m.?

JUDGE MOYNIHAN: I have been
thinking of 10:00 a.m. just so I can get
down here without having to get up at 3:00
in the morning.

MR. LITTLE: Those of us from Albany
appreciate that.

JUDGE MOYNIHAN: Anything else
before we call our next witness?

MR. STANISLAUS: I guess I missed
the scheduling. I guess we haven't agreed
on a schedule fqr Monday, right, and for
Tuesday I guess that would probably be the
best place to put Charles Komanoff.

MR. KARMEL: Why don't we discuss it
at a break.

JUDGE MOYNIHAN: I do have a
schedule for Monday that was given to me.
I was thinking subsequent --

MR. STANISLAUS: We will discuss it
at a break and come back; that's fine.

JUDGE MOYNIHAN: Is there anything
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else?

MR. KARMEL: Your Honor, I would
like to raise a point in preparing for
today's hearing session. I thought about
something that had been said at the
conclusion of yesterday's hearing session,
and I now am thinking that additional
information would be appropriate.

Judge O'Connell yesterday asked me a
question as to whether the supplementary
testimony of Mr. Shansky was being put in
only with respect to PM 2.5 issues, and I
said yes, that was the case. Upon
reflection, I now realize that that was
cited in Dr. Greg Yarwood's testimony.
Greg Yarwood will be testifying today, so
that testimony of Mr. Shansky did have
another purpose that I didn't realize at
that time.

And the document marked as Exhibit 12
is also relied upon by Dr. Yarwood, so that
it does have another distinct SCONOx
related purpose apart from PM 2.5.

JUDGE MOYNIHAN: Thank you.

Anything else?

(516)

741-5342 AR-TI RECORDING COMPANY (212) 349-9692




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1005

MR. LITTLE: Your Honor, I have one
housekeeping matter. I probably should
have done this yesterday and I apologize,
but with your permission, this will only
take a minute.

On the alternatives issue we had
submitted direct testimony of Jesse Decker,
who is a supervisor of utility accounting
and finance. We were advised by all of the
parties that none of them had any
cross-examination. We would like to offer
his testimony, and we have an affidavit of
a sponsoring witness that we would like to
submit at this time.

JUDGE MOYNIHAN: I just want to make
sure. Are there other objections?

Okay, you have the affidavit there
with you?

MR. LITTLE: Yes, your Honor.

JUDGE MOYNIHAN: All right. I will
instruct the reporter to put the affidavit
in and follow it with testimony.

MR. LITTLE: Do you want the
original or should I give the original?

JUDGE MOYNIHAN: Give the original
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to the reporter.

JUDGE MOYNIHAN: Is there anything
else?

Mr. Karmel.

MR. KARMEL: Well, ordinarily, your
Honor, we would now, if we're going to
begin SCONOx, call Steve Kurtz, who is the
witness on SCONOx, but we have agreed td
put that off, so we will we will call
Dr. Greg Yarwood, who is a more minor
witness with respect to SCONOx. But he ié
our out-of-town witness and we are going to
put Steve Kurtz off until after the
out-of-town witness has testified.

JUDGE MOYNIHAN: Okay. Good.

Whereupon,

GREG YARWOOD,
having been first duly sworn, was examined and
testified as follows:

JUDGE MOYNIHAN: Dr. Yarwood, please
be seated and state and spell your name for
our reporter.

THE WITNESS: My name 1is Greg
Yarwood, Y-A-R-W-0-0-D, Greg Yarwood.

DIRECT EXAMINATION
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BY MR. KARMEL:
Q. Good morning, Dr. Yarwood. Have you

prepared prefiled rebuttal testimony in this

proceeding?
A. Yes, I have.
Q. And if you were asked the questions

asked to you in the prefiled testimony, would your
answers today, now that you are under oath, be the
same as the answers you set forth in your prefiled
testimony?
A. Yes, they will.
MR. KARMEL: I would move that
Dr. Yarwood's prefiled testimony be
submitted as if given here today.
JUDGE MOYNIHAN: Are there any
objections?

Motion granted.

(516) 741-5342 AR-TI RECORDING COMPANY (212) 349-9692
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
Rebuttal Testimony of
Greg Yarwood, Ph.D.

Q Please state your name, employer and business address.

A. My name is Greg Yarwood. Iam employed as a Senior Consultant by ENVIRON
Corporation, an cnvironmental consulting firm. My business address is 101 Rowland Way, Suite
220, Novato, CA 94945-5010. I offer this rebuttal testimony on behalf of Consolidated Edison
Company of New York, Inc. (Con Edison).

Q. Plcase describe your educational background and areas of expertise.

A. 1hold a PhD. in Chemistry from the University of Cambridge, England. My technical
cxpertise is in atmospheric chemistry, photochemical modeling, photochemical model
development, the interpretation of ambient air quality data, mobile source emissions modeling,
and cmissions inventory development. I am an experienced project manager and provide
technical direction for projects at ENVIRON. My resume is annexcd as Exibit 1 hereto.

Q. What is the subject matter of your rebutta) testimony?

A. My rebuttal testimony addresses the issue of secondary formation of particulate maiter,
which was presented by the testimony of S. Elwood Halterman, Jr. on behalf of ﬁREC/CB&
Specifically, Mr. Halterman testifies that (i) the SCR included as pollution control equipment in
the design of the East River Repowering Project (the Project) has the potential to emit 365.7 tons
per year of ammonia; (ii) the ammonia will undergo certain chemical reactions in the atmosphere
to form secondary particulate matter; and (iii) the potential quantity of secondary particulate
matter that may be formed by the ammonia emissions is 1,518.7 tons ;;cr year.

Q. Please summarize your rebuttal testimony.
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
Rebuttal Testimony of
Greg Yarwood, Ph.D.

A. Mr. Halterman’s testimony fails to providc an accurate assessment of how the Project
will affect the secondary formation of particulate matter. If the Project’s impacts are assessed in
their entirety, the Project will reduce rather than increase sccondary particulate matter formation.
Q. Please summarize the basis of your opinion.

A. .1 summanze the basis of my opinion below. My opinion is documented 1n greater
detail in the annexed mcmorandum dated April 10, 2001 (Exhibit 2).

First, as to the amount of ammonia that thc Project will emit, Mr. Halterman states that
he relied upon Con Edison’s air permit application, which requested an ammonia permit limit of
10.0 ppmvd @ 15% Op. Mr. Halterman has disregarded the fact that the air permit proposed for
the Project by the New York State Department of Environmental Conservation has an ammonia
emissions limit of 5.0 ppmvd @ 15% O, Thus, Mr. Halterman assumes that the Project will
emit ammonia at twice the maximum emissions rate allowed by the proposcd permit, and that, in
addition, the Project will operate at 100% of its maximum capacity cach hour of thc year. Inmy
analysis, it has been conservatively assumed that ammmonia emissions will be at the maximum
emissions rate allowed by the proposcd permit (5.0 ppmvd @ 15% O;). Thave relied upon Con
Edison’s estimate that, at this emissions rate, ammonia emissions will be 101.4 tons per year in
light of the anticipated stcam and electric generation of the Project that Con Edison considers to
be generally represcntative of anticipated future operation.

Second, Mr. Halterman does not correctly describe the chemical reactions that may
occur in the atmosphere after the ammonia is emitted from the Project stacks. The specific
chemical reactions that Mr. Haltc@m describes in his testimony will not occur, although other

chemical reactions may occur that would result in the secondary formation of particulate matter.

2
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
Rebuttal Testimony of :
Greg Yarwood, Ph.D.

Further information as to these chemical reactions is presented in the attached memorapdum
(Exhibit 2).

Third, in incorrectly describing the chemical reactions at issue, Mr. Halterman has
ascribed to the Project the mass of sulfate particulate that would exist as particulate regardless of
whether the Project emits ammonia or not. As a result, Mr. Halterman's computation of the
mass of particulate matter that would result from the release of each molecule of ammonia is
incorrect and results in a substantial overestimate of the mass of particulate matter that may be
formed as a result of ammonia emissions into the atmosphere.

Fourth, Mr. Halterman’s statement that he is “assuming an equimolar split between
sulfate and nitrate conversion™ reflects his reliance upon an arbitrary assumption that is not based
on scientific cvidence. When actual data are considered that provide a basis for the “split” to be
estimated, it is apparent that Mr. Halterman’s assurnption results in a further upward bias in his
estimates of potential secondary particulate matter related to ammonia emissions.

Fifth, once the foregoing matters are taken into account, a morc reasonable upper limit
on the potential formation of secondary particulate matter in the atmosphere from ammonia
emissions is 150 tons per year.

Sixth, Mr. Halterman fails to consider the fact that other criteria contaminants
associated with the combustion of fossil fuels (oil or natural gas) also act as precursors fo the
formation of secondary particulate matter in the atmosphere. Con Edison has estimatcd that the
Project, together with the retirement of the Waterside Generating Station and associated emission
reduction measurcs that have been proposed for the East River Generating Complex, is projected

to result in net decreases of sulfur dioxide, nitrogen oxides, and volatile organic compounds, all

-3
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
Rebuttal Testimony of 1 01 1
Greg Yarwood, Ph.D.

1  of which are precursors to the potential formation of secondary particulate matter in the
2 atmosphere. Once these net decreases are considered, it is clcar that, when considered in its

3 entirety, the Project will reduce rather than increase the amount of secondary particulate matter

4 that may be formed in the atmosphere. In the annexed memorandum (Exhibit 2), I estimate that

S the resulting potential reduction in secondary particulate matter that may be formed in the

6 atmosphere as a result of thc Project and related emission changes is 897 tons per year or greater.

7 Seventh, to provide some perspective on the ammonia emissions that are the subject of

8  Mr. Halterman’s testimony, the annexed memorandum (Exhibit 2) notes that those emissions are

9  projected to be about one percent of the total ammonia released into the atmosphere in New York
10 City.

11 Q. Does this conclude your testimony at this ime?

. 12 A.Yes.

®
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EDUCATION
1987 Ph.D., Chemistry, University of Cambridge, England

1982 B.Sc., Chemistry, Univcrsity of Bath, England

EXPERIENCE

Dr. Greg Yarwood is a Senior Consultant at ENVIRON Corporation. He has technical expertise
in atmospheric chemistry, photochemical modeling, photochcmical model development, the
interpretation of ambient air quality data, mobile source emissions modcling, and emissions
inventory development. He is an experienced project manager and provides technical direction
for projects at ENVIRON. His expericnce includes the following! )

«  Principal investigator for the development and implementation of ENVIRON’s Ozone
Source Apportionment Technology (OSAT). OSAT apportions model estimated ozone
among user sclected emission categories and geographical arcas permutting the development
of more effective and more equitable ozone control strategies.

+  Lead implementation of the Decoupled Direct Method (DDM) for sensitivity analysis and
the Process Analysis (PA) diagnostic method in ENVIRON's Comprehensive Air Quality
Model with extensions (CAMX). This makes CAMx unique in providing three
complementary “probing tools,” OSAT, DDM and PA in a singlc framework.

+ Managed urban and regional scale modeling to develop control strategies for 1-hour and 8-
hour ozone in East Texas. The modeling used thc CAMx ozone model, MM5
meteorological model and the EPS2 and GloBEIS emission models. The selection of
control strategies was carried through a collaborative process involving local stakeholders
from industry, local government, cnvironmental, and regulatory organizations.

s  Pcrformed extensive air quality (UAM) modeling of reformulated and altemative fucls for
the joint Auto/Oil Air Quality Improvement Rescarch Program (AQIRP). Dr. Yarwood was
responsible for oversceing emissions data analysis, cmissions inventory development and
photochemical modeling, and for integrating and explaining the data analysis, emissions,
and air quality modeling issues and results.

«  Co-principal investigator for a study to investigatc the feasibility of using a 1995/1996 field
study in the Los Angeles basin to (1) detect the introduction of Califorma Phase 2
reformulated gasoline, and (2) evaluate the ability of photochemical modeling to predict the
change in ait qualily since the last major field study in 1987. The methods proposed in the
feasibility study were later uscd to successfully identify the signatures of RFG in the Los
Angeles atmosphere.

oes X1,
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Lead the devclopment of a new biogenic cmissions model (GloBEIS) and supporting
landcover databases for Texas. GloBEIS updates the methodologies of the BEIS2 modcl.
The Texas landcover data are based local surveys, satellite data, existing landcover databses
synthesized through GIS analyses using ARC/Info. Also developed mcthodologies for
quantifying the impacts of cloud cover on isoprene emissions from satellite data.

Project manager for an EPA to review of VOC receptor modeling studies and ambient
VOC:NOy and CO:NOj, ratio studies for evidence of systematic biases in emission
inventories.

Developed locally specific VOC speciation profiles to enhance photochemical ozone
modeling of the Dallas area. Profiles were developed about 300 of point sources based on
actual reported emissions data and for mobilc and area sources.

Developed state of the science fast chemistry solvers for the CAMx model including a
Chemical Mechanism Compiler (CMC). The CMC allows the chemical mechanism used in
CAMEx to be changed easily by automatically re-generating the chemistry solver for each
new mechanism. The CMC has been used to implement the CB4 and SAPRC mechanisms
in CAMx as well as mechanism cxtensions for chlorine initiated chemistry.

Compared and critically evaluated photochemical mechanisms uscd in global tropospheric
chemistry models for an LPA-sponsored inter-comparison of models uscd to estimate the
impacts of methane, CO, VOCs and NOy on global tropospheric ozone and global warming.

Member of the CRC Research Pancl on the Atmospheric Chemistry of Hydrocarbons
(RPACH) which reviewed the chemistry of alkene (1997-1998) and aromatic hydrocarbons
(1999-2000).

Led an analysis of ozone air quality benefits for several reformulated fuel and advanced
vehicle programs in Canada. The project combined cmission projections, ambient air
quality data and photochemical modeling analyses to project changes in ozone for the whole
of Canada.

Managed a project that combined reactive plume modeling with analyses of ambient data to
estimate the potential impacts of offshore drilling activilies on troposphenic ozone levels
ncar Prudhoe Bay, Alaska.

Prepared a critical review of models being used for intcgrated assessment of ozone control
strategies in the European Community. The EMEP and RAINS ozone models were

reviewed in depth, and the review was completed in two weeks to meet the clients’ schedule,

Reviewed the methodology for modcling non-exhaust emissions in the California Air
Resources Board EMFAC 7G model.

@oo7
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Prior to joining ENVIRON Corporation, Dr. Yarwood held the following positions:

«  Senior Scientist in the Atmospheric Chemistry Group at Systems Applications International.

Served as technical lead on photochemical modcling projects related to reformulated and
alternative fuels and advanced vehicle controls, developed a fast chemistry sotver for the
UAM and UAM-V, and reviewed receptor modeling and ambient measurement data to
assess accuracy of mobilc source and other components of emission inventories.

«  Postdoctoral research associate at the Center for Atmospheric Chemistry, York University,
Toronto. Studied the products and mechanisms of hydrocarbon oxidation reactions under
atmospheric conditions using long-path FTIR spectroscopy and environmental chambers.

«  Postdoctoral research associate at Brookhaven National Laboratory, Long Island, NY.
Studied the kinctics of oxygen atom reactions with alkencs and nitric oxide using shock
tube/flash-photolysis and flash-photolysis/resonance fluorescence tcchniques.

«  Graduate student in the Department of Physical Chemistry at the University of Cambridge.
Studied the kinetics and infrared spectroscopy of weakly bound molecules, such as N,0,, m
the gas phase.

PROFESSIONAL MEMBERSHIPS

Ajr and Waste Management Association

Amecrican Chemical Society

American Geophysical Union
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PUBLICATIONS AND PRESENTATIONS

G. Yarwood (with C. Wiedinmycr, I.W. Strange, M. Estes, and D. Allcn. 2000. Biogenic
hydrocarbon emission estimates for North Central Texas”, Atmos. Environ. 34 (2000) 3419-
3425.

G. Yarwood (with A. Pollack). 1997. “The Contribution of On-Road Vehicles to Ozone in the
Eastern Uniled States”. Presented at the Seventh Annual CRC On-Road Vehicle Emissions
Workshop, San Diego, California (April, 1997).

G. Yarwood (with A.K. Pollack, A. Dunder, J. Fieber, J. Heiken, J. Coben, S. Shepard, C.
Schleyer). 1996. Revision of Mobile Source Emission Inveptories Using Real-World
Measurcments - Use in Auto/Oil Air Quality Modeling. Submitted to Journal of the Air and
Waste Management Association.

G. Yarwood (with J. Heiken, G. Wilson, M. Yocke, R. Morris and L. Chinkin). 1996.
Development of a Regional Modeling Emissions Inventory for the State of Texas. Prescnted
at the Air and Wastc Management Association Conference on the Emission Inventory, New
Orleans, Louisiana.

G. Yarwood (with R.E Morris, M.A. Yocke, H. Hogo and T. Chico). 1996. “Devclopment of a
Methodology for Source Appurtionment of Ozone Concentration Estimatcs from a
Photochemical Grid Model” presented at the 89th Annual Meeting of the Air and Waste
Management Association, Nashville, Tenncssee. June 23 - 28.

G. Yarwood (with C.A. Emery, R.E. Morris, and M.A. Yocke). 1996. The Extended
Urban/Regional Airshed Model (UAMX) -- Initial Development and Testing of an
Advanced, Publicly-Available, Nested-Grid Ozone Modcl that will Emulate UAM-V and
Other Advanced Grid Modcls, presented at the 89th AWMA Annual Mceting, Nashville,
TN, June 23-28.

G. Yarwood (with A. M. Dunker, R. E. Morris, A. K. Pollack and C. H. Schleyer). 1995.
“Photochemical Modeling of the Impact of Fucls and Vehicles on Urban Ozone Using
Auto/Qil Program Data". Envirenmental Science and Technology 30(3). 787-801.

G. Yarwood (with S. Reynolds, H. Michaels, P. Roth, D. McNally and L.A. Gardner). 1996.
*Alternative Base Cases in Photochemical Modeling: Their Construction, Role and Value”.
Atmospheric Environment 30(12): 1977-1988.

G. Yarwood (with D.P. Chock, A.M. Dunker, R.E. Morris, A K. Pollack and C.H. Schieyer).
1995. “Sensitivity of Urban Airshed Model Results for Tcst Fucls to Uncertainties in Light
Duty Vehicle Emissions and Altemative Chemical Mechanisms-Auto/Oil Air Quality
Improvement Research Program”. Atmospheric Environment 29(21): 3067-3084.
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GREG YARWOOD, Ph.D.

G. Yarwood (with T.E. Stoeckenius, J.P. Cohen and S.B. Shepard). 1995. “A Clustering
Method for Identifying Ozone Episodes with Similar Metcorological Conditions:
Application to Model Evaluation and Trend Analysis in the South Coast (Los Angcles) Air
Basin". Presented at the 88th Annual Mccting of the Air and Waste Management
Association, San Antonio, Texas (June, 1995). Paper 95-FA113C.01.

G. Yarwood (with T.E. Stoeckenius and R E. Looker). 1995. “Modeling the Change in Episodic
Ozone between 1987 and 1993 in the South Coast (Los Angeles) Air Basin®. Presented at
the 88th Annual Meeting of the Air and Waste Management Association, San Antonio,
Texas (June, 1995). Paper 95-RA113A.06.

G. Yarwood (with P.D. Guthrie, S.B. Shepard and M.P. Ligocki). 1995. “Fast UAM: An
Example of an Adaptive Approximation Solver for Atmospheric Chemistry Problems”,
Presented at SciCADE95, Stanford University (28 March - 1 April).

G. Yarwood (with M. P. Logocki). 1995. “Realistic Mobile Speciation Profiles: Implications for
VOC Receptor Modeling and Inventory Assessments’. Presented at the Fifth Annual CRC
On-Road Vehicle Emissions Workshop, San Diego, California (Aprl, 1995).

G. Yarwood (with J.G. Calvert and A M. Dunker). 1994. "An Evaluation of the Mechanism of
Nitrous Acid Formation in the Urban Atmosphere”, Res. Chem. Intermed., Vol. 20, No3/4/3,
pp- 463-502. .

G. Yarwood (with A. M. Dunker, R. E. Morris, and C. H. Schieyer). 1994. "Fuels, Vehicles and
Their Impact on Urban Ozonc”. Presented at the 7th BOC Pricstley Conference, Bucknell
University, Lewisburg, Pennsylvania (24-27 June).

G. Yarwood (with C.H. Schleyer, W. J. Koehl, W. R. Leppard, A. M. Dunker, and J. P. Cohen).
1994. “The Effect of Gasoline Olefin Composition on Predicted Ozone in 2005/2010
Auto/Oil Air Quality Improvement Research Program”. Presented at the SAE Intcrnational
Congress. (1 March).
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of Fuel Sulfur Content on Predicted Ozone for Years 2005/2010-Auto/Oil Air Quality
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MEMORANDUM
To: Stephen A, Kurtz
From: Greg Yarwood, Ph.D.
Date: Apnil 10, 2001

Subject: Impact of Consolidated Edison Company’s East River Repowering Project on the
formation of sccondary particulate matter

This memorandum discusses the potential impacts of Con Edison’s East River Repowering
Projcct (ERRP) on the formation of secondary particulate matter (PM). Secondary PM is formed
when trace gases in the atmosphere undergo chemical transformations and are converted to
particulates (see Atmospheric Chemistry and Physics by Seinfeld and Pandis, John Wiley &
Sons, 1998). Projected changes in the emissions of sulfur dioxide (SO;), nitrogen oxides (NOy),
volatile organic compounds (VOCs) and ammonia (NH3) duc to the ERRP, the closure of the
Waterside facility, and associated emission reduction mcasures that Con Edison has proposed for
the East River Generating Complex have the potential to impact secondary PM. The combined
impact of these projected emission changes is estimated to result in a projected reduction in

. potential secondary PM of 897 tons per ycar or greater.

In the last part of this memorandum, data are also presented to place the ERRP’s use of ammonia
in perspective relative to the many other sources of ammonia emissions in New York City.

Background

The mechanisms by which SO,, NO,, VOCs and NH; can form secondary PM are discussed
bricfly below.

SO; reacts in the atmosphere to fonn sulfuric acid (H;SO,). Sulfuric acid will move essentially
corupletely from the gas phase into the particulate phase.

NO, react in the atmosphere to form nitric acid (HNO;) and other types of nitrates. Over time,
some of the nitric acid and nitrates that arc formed will enter the particulate phase. The amount
of PM mnitrate formed depends upon atmospheric conditions and the presence/absence of other
trace constituents in the atmosphere.

VOCs react in the atmospbere to many different organic products. Over time, some of the
products formed by some YOCs can become secondary PM. The amount of secondary organic
PM formed depends upon the atmospheric conditions and the presence/absence of other trace
constituents in the atmosphere.

EXHIBIT
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NH; can form secondary PM by reacting with acidic gasses or acidic particles. For example,
over time, ammonsa can react with particulate sulfuric acid to form particulate ammonium sulfate
[(NIL);SOs]. Ammonia can also react with gaseous nitric acid to form particulate ammonium
nitrate (NH;NO;). The amount of secondary PM ammeonium formed depends upon the
atmospheric conditions and the presence/absence of other trace copstituents in thc atmosphere.

Secondary PM Impact of Increased Ammonia Emissions

Con Edison has projected that annual NH; emissions from the ERRP will be 101.4 tons/yr
(analysis dated April 4, 2001). According to Con Edison, this number is calculated using the
ammonia emissions rate in the draft permit issued for the ERRP (Sppmvd ammoma shp
cortected to 15% O,) and reflects the anticipated steam and ¢lectric geperation that is generally
representative of anticipated future opcration. The Con Edison estimate is conservative in
assuming that ammonia is cmittcd at the maximum emissions rate allowed by the draft permt.
Therefore, it is likely that actual ammonia emissions will be less than 100 tons/yr. The potential
to emit ammonia is 182.5 tons/yr assuming operation at thc maximum emissions rate in the draft
permit and at 100% capacity for 8760 hours per year.

The emission of ammonia may increase the formation of secondary PM as the ammonia reacts
with acidic gasses or acidic particles, as noted above. A simple and conservative analysis is to
assume that all of ERRP ammonia emisstons are eventually incorporated into the particulate
phasc as ammonium. The ammonium could be associated with sulfate, mitrate or both. The
rclative amounts of sulfate and nitrate formed can be estimated from the observed ratio of PMyo
sulfate to nitrate at thc NYSDEC monitoring stations in the area. Complete data are available for
only two in-City monitoring stations for thesc paramctcrs. The Mabel Dean Bacon monitoring
site in Manhattan is the closest site to the ERRP with complete PM g sulfate and nitrate data. In
1999, the annual average inhalable particulate matter (PMo) sulfate and nitrate at Mabel Dean
were 4.5 and 0.9 ug/m3, respectively (NYSDEC 1999 New York State Air Quality Report,
March 2001). This suggests that ERRP ammonia emissions will predominatcly form sulfate
rather than nitrate. A simple estimate based on the Mabel Dcan obscrvations is that 87% of the
ammonia will eventually form ammonium sulfatc and 13% will eventually form ammonium
nitrate.

The incrcasc in PM mass due to ammonium sulfate formation can be estimated as follows.
Ammonia gas reacts with particulate sulfuric acid to form particulate ammonium sulfate. This
reaction transfers ammonia from the gas phase into the particulate phase, and so the increase in
secondary particulate mass is equal to thc mass of ammonia incorporated into the particulate
phase:

Increase in secondary PM mass
due to ammonium sulfate formation

101.4 (NHj; tons/yr)
x 0.87 (fraction of ammonia reacting with sulfate)

I

88.2 tons/yr
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The increase in PM mass due to ammonium nitrate formation can be estimated as follows.
Ammonia gas and nitric acid gas react to form particulate nitratc. The assumption that ammonia
and nitric acid rcact completely to form ammonium nitrate is conservative because, in reality, the
reaction is in equilibrium and there is a tendency for some of the ammoma and nitric acid

to remain as gases. Nevertheless, using this conservative assumption, the increase in secondary
particulate mass is the mass of ammonium nitrate formed:

Increase in secondary PM mass
due to ammonjum nitrate formation

101.4 (NH; tons/yr)
x 0.13 (fraction of ammonia reacting with nitrate)
x 80 (g/mole NH,NO3) / 17 (g/mole NH3)

= 62.0 tons/yr

The estimated total increase in secondary PM due to ERRP ammonia emissions is 150 tons/yr.

Secondary PM Impact of Decreased Sulfur Dioxide Emissions

The ERRP and rclated actions are projected to decrease annual SO, emissions by 698 tons
(Tablcs 2.1 and 3.1 of Peter Tom Memorandum, March 23, 2001). This projectcd emissions
reduction number for SO; does not include additional SO; emissions reductions that are
projected to occur as a result of the displacement of electric generation, as presented in Rick
Shansky’s supplemental dircct testimony on behalf of Con Edison. The projected decrease in
SO; emissions will deercasc the formation of particulate sulfate by reducing the amount of
precursor emissions. Most of the SO, emitted to the atmosphere is converted to sulfate, so a
simplc cstimate of the change in particulate sulfate due to the projected SO; cmissions reduction
is:

Sulfate rcduction 698 (tons/yr SO3)

X 96 (g/mole sulfate) / 64 (g/mole SO;)

1047 tons/yr

Secondary PM Impact of Decreased Nitrogen Oxide Emissions

The ERRP and related actions are projected to decrease annual NO, emissions by 1,716 tons
(Tables 2.] and 3.1 of Peter Tom Memorandum, March 23, 2001). This projccted emissions
reduction number for NO, does not include the additional NO, ¢cmissions reductions that are
projected to occur as a result of the displacernent of electric generation, as set forth in Rick
Shansky’s supplemental direct testimony on behalf of Con Edison. The projected decrease in
NO, ¢missions will tend to decrease the formation of sccondary particulate nitrate by decreasing
the precursor emissions. However, there is no simple way to quantify the change in particulate
miraic duc to this NO, cmission reduction.
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Secondary PM Impact of Decreased YOC Emissions

The ERRP and related actions are projected to decrease annual VOC emissions by 20 tons

(Tables 2.1 and 3.1 of Peter Tom Mcmorandum, March 23, 2001). This will tend to dccrcase the "
formation of secondary organic particulate by decreasing the amount of precursor emissions.

However, there is no simplc way to quantify the change in secondary PM due to this VOC

emission reduction.

Summary of Combined Secondary PM Impacts

The potential impacts on secondary PM rcsulting from changes in the emissions of SOz, NO,
VOC and NH; were discussed above. Emissions of NH; are projected to increase, resulting in an
estimated increase in secondary PM of 150 tons/yr under the conservative assumptions identified
above. Emissions of SO,, NO, and VOC are projected to decrease, resulting in decreases in
secondary PM. The projected SO; reductions from the Con Edison steam system alone (without
consideration of electric displacement) arc cstimated to reduce secondary PM by 1047 tons/yr.
Reductions in secondary PM duc to NO, and VOC emission reductions were not estimated.
Thus, the combined impact of thc ERRP-related emission changes is estimated to be a reduction
in potential secondary PM of 897 tons/yr or greater.

Comparison to Mr. Halterman’s Evaluation of Secondary PM Impacts

S. Elwood Halterman Jr. has evaluated the potential secondary PM impacts of the ERRP project
(Testimony of S. Elwood Halterman, Jr., March 26, 2001). In his testimony, Mr. Halterman
inaccurately charactenized the formation of sulfates and nitrates as being due to reactions of
ammonia with gascous sulfur oxides and NOx. As discussed above, ammonium sulfate and
ammonium nitrate are formed when ammonia reacts with sulfuric acid aerosols and pitric acid
gas, respectively. Mr. Halterman then estimated the potential gencration of 1,518.7 tons/yr of
secondary PM. His analysis contains the following important differences from the analysis
presented above:

e Mr. Halterman assumed annual aminopia emissions of 365.7 tons/yr. This excecds the
cmissions cstimate provided by Con Edison of 101.4 tons/yr. The Con Edison estimate is
conservative in assuming that ammonia is emitted at the maximum cmissions rate allowed by
the drafl pcrmit. Thercfore, it is likely that actual ammonia emissions will be less than 100
tons/yr. ‘

e Mr. Halterman arbitrarily assumed an equimolar split betwcen sulfate and nitrate conversion
of ammonia. The availablc monitoring data from Mabel Dean Bacon suggest that ammonia
would predominantly form sulfate rather than nitrate, as discussed above.

e When Mr. Halterman estimated the “potential generation of 1,518.7 tons/yr” of PM he
included the mass of sulfate associated with ammonium sulfate. This ignores the fact that the
sutfatc would be in the particulate phase regardless of whether it reacted with ammeonia from
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the ERRP. In this way, Mr. Halterman's methodology very significantly overstates the
increase in secondary PM attributlable to the ERRP.

e Mr. Halterman fails to consider reductions in secondary PM attributable to the projected
reductions in SO;, NO, and VOC emissions associated with the ERRP, the closure of
Watersidc, and rclated cmission reduction measures that Con Edison has proposed for the
East River Generating Complex. As discussed above, the reduction in SO; cmissions duc to
the ERRP is estimated to reduce sulfale PM formation by 1047 tons/yr.

When these four factors are taken into account, the estimated impact of the ERRP on secondary
PM is changed from a potential increase of 1,519 tons/yr, as estimated by Mr. Halterman, to a
projected reduction of at least 897 tons/yr.

Anpual Ammonia Emissions in New York City

As noted above, Con Edison has projected that the ERRP could cause annual ammonia emissions
of 101.4 tons at the maximum ammonia emissions rate in the draft pexmit for the ERRP (analysis
datcd April 4, 2001). The U.S. Environmental Protection Agency (EPA) has just completed a
1999 ammonia cmission inventory (fip://fip.epa.¢ov/Emisinventory/net 99/) and Table 1 shows
EPA’s estimated anunonia emissions for the [ive counties of New York City. EPA estimates
total ammonia emissions for New York City to be 9771 tons/yr. Therefore, the projected ERRP
ammonia cmissions rcprescnt only one percent of the current estimated ammonia emission levels
for New York City.

Table 1. Annual ammonia emissions for New York City from EPA’s 1999 cmission inventory.

1999 Ammonia Emissions

County (tons/yr)
New York 2128
Queens 3508
Bronx 1229
Kings 2453
Richmond 454
NYC Total 9771
ENVIRON
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BY MR. KARMEL:

Q. Dr. Yarwood, I believe there were two
exhibits attached to your rebuttal testimony, the
first of which is a copy of your resume.

Do you have a copy of that in front
of you?

A. Yes, I do.

Q. Is this a true and correct copy of
your resume?

A, Yes, it is.

MR. KARMEL: I would request that
this be marked for identification.
JUDGE MOYNIHAN: We will mark it

Exhibit 37 for identification.

(Exhibit 37 was so marked
for identification.)

Q. The second exhibit was a memorandum
from you to Steven Kurtz dated April 10, 2001. Is
this a memorandum that you prepared in connection
with this proceeding?

A. Yes, it is.

MR. KARMEL: I would request that
this be marked as the next exhibit.
JUDGE MOYNIHAN: We will mark

Exhibit 38 for identification.
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(Exhibit 38 was so marked
for identification.)

MR. KARMEL: Thank you. We will now
make Dr. Yarwood available for
cross-examination.

JUDGE MOYNIHAN: Who from EREC will
be cross-examining?

MR. STANISLAUS: Can we ask whether
the agencies want to go first before we do?

JUDGE MOYNIHAN: I was trying to go
in the same order --

MR. STANISLAUS: I know.

JUDGE MOYNIHAN: -- all the time.
Makes it easier for me.

You should be able to do it from --
is there a reason why you want to go after
the Agencies?

MR. STANISLAUS: Well, quite
frankly, the Agencies' cross-examination is
going to be friendly cross-examination and
gives them a second opportunity to
rehabilitate the witness, so --

JUDGE MOYNIHAN: Yes, good point.

Mr. Little, do you have any cross?

MR. LITTLE: I do not, your Honor.
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JUDGE MQOYNIHAN: Mr. Lang, do you
have any cross-examination?

MR. LANG: None for this witness,
your Honor.

JUDGE MOYNIHAN: Who will be
handling it, Mr. Gutman?

MR. GUTMAN: It appears so.

CROSS-EXAMINAT&ON
BY MR. GUTMAN:

Q. Well, Mr. Yarwood, I guess the first
point you make in your testimony here is that
there is a certain amount of ammonia that combines
with sulfuric acid aerosols; is that right?

A. Yes, that can occur.

Q. And then you essentially say that
because the sulfuric acid aerosols are already a
particulate, you don't -- wouldn't count that, the
sulfate part of that aerosol as added to the
ammonia as particulate; is that right?

A. Yes, that's correct. I attempted to
evaluate the net impact of the facility on ambient
particulate matter levels.

Q. Could you explain now what your
criticism of Mr. Halterman's calculations are?

A. There are several differences. Do
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. 1 you wish me to go ahead?
2 Q. Well, just the first one with regard
3 to the question of whether the sulfate should be
4 added, the sulfate weight should be added to the
5 ammonia weight.
6 A. I would simply say that when
7 Mr. Halterman made a calculation of impacts on
8 secondary particulate matter, he attributed the
9 sulfate to the facility. The difference is that
10 in my analysis, I assumed that that sulfate is
11 already in the atmosphere as particulate matter,
i2 so the net impact of the facility emissions is
. 13 simply the ammonia that is bound up with that
14 sulfate.
15 Q. Okay. So what happened was
, 16 Mr. Halterman added the sulfate to the ammonia to
17 get a total weight of particular matter, correct?
18 A. That's correct.
19 Q. And did you not add the weight of the
20 sulfate to the ammonia because you say that the
21 sulfate was already in a particulate and,
22 therefore, it was in the atmosphere to start with?
23 A. That's right.
24 Q. All right. ©Now, can you turn to page
. 25 3 of your memorandum?
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A. Yes.

Q. All right. 1In the middle of this
page, you discuss a calculation in which sulfur
dioxide is converted into a particulate. Sulfur
dioxide is a gas, isn't it?

i That's correct.

Q. And your argument here is that
because there would be a reduction in emissions of
sulfur dioxide as a result of the project, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>