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As you are aware, Wyeth Nutri gﬁals Ireland (WNI) have experienced
difficulties in achieving and mﬁlaf'ammg their current NOx emission limit

Dear Ms. McDonnell,

values (ELVs) from their bgilerS since they were converted to operate using
natural gas instead of heq@%&:ﬁel oil. ‘
EL

To date, a great deeg(’gf work has been done in conjunction with the
equipment manufagﬁrers with many ‘hours spent carrying out adjustments
and measurements'to try to reduce the concentrations of NOx in emissions
from the boilers. Unfortunately the effort has resulted in the conclusion by
all, that emissions below the current ElLVs are not achievable on a

continuous basis.

Comparing the NOx ELVs for boiler emissions in WNI’s IPPC licence with
the ELVs for NOx from boilers in the licences of other similar operations

shows the limits for WNI to be significantly lower.

When the licence review application submitted in 2003 was examined, it
revealed that the limits were proposed in an air dispersion model report
submitted as part of the application. However, it appears that the 2003
report overestimated the worst-case ground level impacts with regard to
NOx by assuming that all NOx released was. in the form of NO, and
predicted ground level concentrations based on dispersion of this NO,,

In order to more accurately assess the impacts from the use of natural gas
on site, URS was recently commissioned ty WNI to re-examine the air
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LIMITATION

URS lIreland Limited (URS) has prepared this Report for the sole use of Wyeth Nutritionals Ireland in
accordance with the Agreement under which our services were performed. No other warranty,
expressed or implied, is made as to the professional advice included in this Report or any other
services provided by us. This Report may not be relied upon by any other party without the prior and
express written agreement of URS. Unless otherwise stated in this Report, the assessments made
assume that the sites and facilities will continue to be used for their current purpose without significant
change. The conclusions and recommendations contained in this Report are based upon information
provided by others and upon the assumption that all relevant information has been provided by those.
parties from whom it has been requested. Information obtained from third parties has not been
independently verified by URS, unless otherwise stated in the Report.

COPYRIGHT

- © This Report is the copyright of URS Ireland Limited. Any unauthonsed reproduction or usage by
any person other than the addressee is strictly prohibited.

Final
24 January 2007

EPA Export 25-07-2013:21:49:26



URS

Wyeth Nutritionals ireland

- Evaluation of Emission Limits for Natural Gas and Class D oil (<0.2%S

CONTENTS

Section Page No
1. INTRODUCTION 1
1.1. Background......... ; eetescresatreactteseresaatesentasarean st s st reaa s ne e nnaeeearaanaseasasrennrenen 1
1.2. NOx and NO,: Convention for Air Dispersion Modelling...........ccceeveecenvemrenriecnccreneeennnen. 2
2, MODEL INPUTS AND OUTPUTS 2
21. The ADMS Dispersion MOEL...........creerrererenee et rerecmreeee s sesssneeessnessssssssssssserans 2
2.2. MOGEI INPULS ....eereeeereeneter ettt sttt st sr e sr et st sa e ra e n e 3
2.3. Modelled SCenarios.........ccceeecercreeeccemsrensrcersseeessonnas reresteesssreesesteesaasseiesnterannesennareanannn 6
2.4. Air Quality GUIdENING VAIIES ......c.cemecee e 6
3. RESULTS AND DISCUSSION 7
£ T8 R To7=T, - 4o PO OO U reererseetenenene s narenes 7
3.2. SCONANO 2 ..coeeieeceiierinmtesnereree s eeessonetsssaatsee s sestneneneaesesan ies R 8
3.3. Conclusnonsé{\@‘ ......................................... 10

S
aﬁ’@\@
«QO ©
NN
O
W© &
&
,é? ’&O
RN
QO\ A'\\Q
N
©
O
&
P
Pagei
24 January 2007 Final -

EPA Export 25-07-2013:21:49:26



URS

Wyeth Nutritionals Ireland
Evaluation of Emnssnon Limits for Natural Gas and Class D oil (<0.2%S)

1.

11,

INTRODUCTION

Background

As part of the IPPC licence review process in 2003 fo accommodate the installation of a
new CHP unit, dispersion modelling' was completed to determine the air quality impacts
of the new plant and two existing steam raising boilers on the Wyeth site. URS
understands that one of the consequences of this exercise was the proposing of lower
emission limits values (ELVs) for NO, from the two existing boilers (Boilers 1 & 3) to
ensure that there were no off-site exceedances of the NO, air quality standards defined in

' 81271 (2002).

in the previous licence (Reg. No 395), NOx emission limits for the steam raising boilers
were set at 760 mgle3 (as NO,) up to a maximum miass flow rate of 40 kg/hr.

In the replacement licence (Reg. No P0395-02), the following emissions limits and
implied mass flow limits were applied for gas-firing:

CHP %&0‘ 18.42
S
IO
Boiler 1 SR AL 2.83
o
Boiler 3 R R 1.84
SR\
)
Total \OOQ _ 23.09

W
Note 1: for CHP, mass flow&alculated by multiplication of ELV for NO2 by maximum licensed flue
gas flow rate. For boiler @54 3, masses flow calculated from ELV multiplied by maximum flow rate
provided by boiler manufacturer.

Since the finalisation of the current licence, site management has undertaken a number
of operational and technical measures with the aim of long-term regular compliance with
the NOx ELV for the boilers. These measures have not been succesfull and it has been
determined that the current boilers cannot meet the 115 mg/Nm® ELV.

Therefore URS has been commissioned to re-examine the air quality impacts of NOx
from the Wyeth site with a view to proposing appropriatz NOx ELVs which:

¢}

0

are technically achievable;

do not result in any predicted exceedance of the statutory air quality standards for

' Air Dispersion Modelling for Wyeth Nutritional, Enterprise Ireland Environment Unit, April 2003.
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1.2.

2.1.

Furthermore, the current licence permits the use of Class D gas oil (< 0.2% S) in the
following circumstances:

o For the CHP: “during system test or emergency supply and not exceeding 20
hours per annum;

o For the boilers: “as a back-up fuel “ and use to be agreed with the Agency.

Additional modelling has been carried out to determina the environmental impact of using
Class D oil in both the CHP and the boilers to determine whether, from an air quality
perspective, the use of Class D oil should continue to be restricted to emergency use

only.
NOx and NO,: Convention for Air Dispersion Modelling

The 2003 report assumed that all NOx released was in the form of NO, and ground level
concentrations were predicted based on dispersion of this NO,.

However for fossil fuel fired‘ plant, NOx is a mixture of NO and NO,, with up to 95% of the
NOx in the form of NO. Once released from the stack, conversion of NO to NO, will take
time and is limited by the atmosphenc avallablhty of ozongg)

The exact rate of conversion of NO to NO, in the atm@@phere is difficult to predict without
good atmospheric ozone data. Consequently, \qo@entlon in air dispersion modelling in
the UK? and in Ireland has been to asswheda 50% conversion rate for short- term
averages, i.e. one-hour averages and 10\9{% nversion for long-term averages. ‘

IR
Therefore, it appears that the 2003 teport overestimated the worst-case ground level
impacts with regard to NOx a\gﬂ;{gﬁe emission limits applied to Boilers 1 & 3 are

unnecessarily conservative. <<O\ A\\
R
O

. The current modelling exe(é%e assumes a 50% conversion rate when burning both

natural gas and oil. &
QO

MODEL INPUTS AND OUTPUTS

The ADMS Dispersion Model

URS has employed the ADMS dispersion model in the assessment. This is an advanced
quasi-Gaussian dispersion model developed in the UK by Cambridge Environmental
Research Consultants. It is used throughout Europe for dispersion modelling for
regulatory purposes and is regularly used by URS Ireland in modelling studies completed
for IPPC licensed facilities in Ireland.

2 Guidance issued by the Air Quality Modelling and Assessment Unit of the Environment Agency
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Furthermore, the current hcence permits the use of Class D gas onl (< 0.2% 8) in the
following circumstances:

o For the CHP: “during system test or emergency supply and not exceeding 20
hours per annum;

o For the boilers: “as a back-up fuel “ and use to be agreed with the Agency.

Additional modelling has been carried out'to determine the environmental impact of using
Class D oil in both the CHP and the boilers to determine whether, from an air quality
perspective, the use of Class D oil should continue to be restricted to emergency use

‘ : only
1.2, NOx and NO2: Convention for Air Dispersion Modellmg

The 2003 report assumed that all NOx released was in the form of NO, and grbund level
concentrations were predicted based on dispersion of this NO,.

However for fossil fuel fired plant, NOx is a mixture of NO and NO,, with up to 95% of‘the
NOx in the form of NO. Once released from the stack, conversion of NO to NO, will take
time and is limited by the atmospheric availability of ozoneg)

The exact rate of conversion of NO to NO; in the atmg@phere is difficult to predict without

good atmospheric ozone data. Consequently{@ogﬁentlon in air dispersion modelling in-
the UK? and in Ireland has been to ass eO\a 50% conversion rate for short-term

averages, i.e. one-hour averages and 10\9@5 nversion for long-term averages.

. Qg
Therefore, it appears that the 20 °re$ort overestimated the worst-case ground level
impacts with regard to NOx a\g&étﬁe emission limits applied to Boilers 1 & 3 are
unnecessarily conservative. (< A\\

SN
The current modelling e):g\(é“se assumes- a 50% conversion rate when burning both
natural gas and oil. O .
2. MODEL INPUTS AND OUTPUTS
2.1. The ADMS Dispersion Model

URS has employed the ADMS dispersion model in the assessment. This is an advanced
quasi-Gaussian dispersion model developed in the UK by Cambridge Environmental
Research Consultants. It is used throughout Europe for dispersion modelling for
regulatory purposes and is regularly used by URS Ireland in modelling studies completed
for IPPC licensed facilities in Ireland. .

2 Guidance issued by the Air Quality Modelling and Assessment Unit of the Environment Agency
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2.2 Model Inputs
2.21. Meteorological Data
Prevailing weather conditions can have a significant impact on 'ground level
concentrations of compounds released to air from sfacks. Wind speed and direction, in
particular, impact the location and magnitude of the maximum ground level
concentrations.
Meteorological data for the year 2003 from the met station at Shannon Airport was used
in the model run.
The required input parameters for the model are:
e Wind speed;
e Wind direction;
e Temperature;
e Cloud cover;
&
e Month, day and hour data. ®®
d :
URS has completed a number of air disper%&l;@cd'elling exercises for the Wyeth site
. using meteorological data from 2001 — 20%3}?@&9 results have been similar for each year.
Therefore, for this exercise, running the@%gﬁl for one-years data is sufficient.
Q¥
2.2.2, Topography &é}\o\@
, DN ,
Local topography can have &%K ?zlcant impact on the dispersion of released materials.
The ADMS model is capabl%\é? including topographical data, if required. There are two
parameters which can b@gs\“employed in the model to describe local topography, as
detailed below. OO{\
Surface Roughness
This parameter is specified in all modelling assessments. Surface roughness describes
the degree of ground turbulence caused by the passage of winds across surface
structures. Ground turbulence is greater in urban arezs than'in rural areas, for example,
due to the presence of tall buildings.
The area immediately surrounding the Wyeth site is relatively rural, with no significant
local structures or forestry land. Based on a visit to the site area a surface roughness
value of 0.3 metres has been chosen, which is typical for agricultural areas.
Complex Terrain
The presence of steep hills (known as complex terrain) in the vicinity of a site can effect
dispersion of emissions. A gradient of 1:10 or greater is normally taken as the criteria for
inclusion of terrain in a modelling assessment. Terrain data typically relates to significant
Page 3 Final
24 January 2007
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local gradients (i.e. local valleys or steep hills) rather than small local gradients on the site
itself. URS completed a review of Ordnance Survey of Ireland maps and also visited the
site to assess the regional terrain profile. Based on this review no requirement for
inclusion of terrain data was identified, with no regional slopes greater than 1:10 identified
in the expected area of impact of the stack releases from the site.

2.2.3. Building Effects and Stack Parameters

Site buildings can have a significant impact on the dispersion of point source emissions.
Buildings impact the passage of wind across the site, with the potential for these
disturbances to impact the plume released from a given stack, particularly if the building
height is sufficiently elevated to result in disturbances at the height of the released plume.

Typically buildings are considered to have an impact on dispersion if the building height is
greater than 40 % of the stack height (i.e. buildings above 16 metres in height in the case

of the Wyeth CHP and boiler stacks).

Based on this. criteria there are a number of significaint buildings at the Wyeth site, with
the dimensions of the buildings being detailed in Table 2.1. The layout of the buildings as
input to the model is illustrated in Figure 2.1.

: &
Table 2.1: Dimensions of buildings input into the @ﬁ?odelling assessment (adjacent
buildings assumed as single building for modelligg @rposes)
| S

Dryer 1/3
‘Dryer 2/Agglomerator 2 27 23
| Dryer 4/5 56 22
o
Page 4 : Final

24 January 2007

EPA Export 25-07-2013:21:49:26



) __Wyeth Nutritionals Ireland
URS Evaluation of Emission Limits for Matural Gas and Class D oil (<0.2%S)

Figure 2.1:- ADMS visualisation of sites buildings included in the assessment (and also
the stack locations) ‘
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SN _
- The model requires detailed irg\f@ﬁnaﬁon on the stack climensions and outputs in order to
predict ground level conceqtrations of the released compounds (in this case NOy).
Stack information and ecnjgéi‘:ms data are presented in Tables 2.2 and 2.3.

Table 2.2: Stack parameters and emissions data employed in the modelling assessment.

Boiler 1 ' 40 , 1

Boiler 3 40 ' 1

Page 5 Final
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23.

* Scenario 2:

Table 2.3: Stack emissions parameters for Scenario 1 (current ELVs)

61,420

Boiler 1 24,596 220 15.6 0.79

Boiler 3 15,987 220 10.2 0.51

flue gas flow calculated from 100% load fuel usage and expressed at
standardised reporting conditions for NOx ELV, i.e. dry gas, 101.3 kPa, 273 K
and referenced to 15% oxygen for the CHF and 3 % oxygen for the boilers;
exit velocity calculated from flue gas flow. rates converted back to stack
conditions and the stack diameters. ‘

NOx emission rales calculated from ELVs in the licence multiplied by the flue
gas flows expressed at standardised conditions.

Note 1:

Note 2:
Note 3:

.
3\
\(\‘2;

o@% q§\
Two scenarios were modelled, i.e. og?

Modelled Scenarios

Scenario 1: CHP plant Boiler 1 ﬁ?q&ﬁouler 3 operating continuously at full load on

natural gas for tQ@?édP\'ear at current ELVs -

CHP Plant LI§1 & 3 running on Class D oil (<0.2%S)

__The first scenario was run 4(} determine the predicted off-site impacts at current ELVs

24.

when treating NOX convgé\lon in line with convention. This information is then used to
propose revised ELVs or NOx which are achievable and which do not give rise to any

exceedance of the statutory air quality limit.

The second scenario was run to assess the fmpact of running the CHP Plant, Boiler 1 & 3
on Class D oil (<0.2%S) to establish whether, from an air quality perspective, restriction
of the use of this fuel,as described in the current licence, is justified.

Air Quality Guideline Values

Statutory ambient air quality limits for NO, are included in Statutory Instrument No. 271 of
2002 — Air Quality Standards Regulations 2002. Details of the applicable limits are
specmed in Table 2.4.

Page 6
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Table 2.4: Ambient air quality limit values for NO, as specified in Sl No. 271 of 2002

Protection of h

to be

not
health exceeded more than
24 times per annum
(99.73 percentile)
SO, Protection of human 1 hour 125, not to be.
health exceeded more than 3
times per annum
(99.18 percentile)
NO* Protection of human 1 hour 200, not to exceeded
heatth more than 18 times
per annum (99.79"
percentile) ‘
NO,® Protection of human Calendar year 40
health P
Notes:

A — Margin of tolerance allowed, hence limit in 2005 is 250 pg/m®
SES :

pg/m® on January 1% 2010;
B - Margin of tolerance allowed, hence limit in 2005 i

ucing by 10 ug/m® each year to reach 200

&
gg/m®, reducing by 2 pg/m® each year to reach 40

ug/m® on January 1 2010. F
SN
O
O &
3. RESULTS AND DISCUSSI@T@@
NN
. . <<0\ \\Q
3.1. Scenario 1 O
5\
0 .

Results are presented in @uim format below assuming a 50% conversion rate for short-

term average and 100% for the annual average. Results are the predicted maximum

ground level concentrations.

Table 3.1: Maximum predicted ground level concentrations in pg/m°>.

Annual  Average 40 6.7

NO, pg/m®

99.79"™ percentile, 200 51.9

one-hour averages

NO,, pg/m’
Page7 Final
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3.2

For Scenario 1, the results indicate that worst-case ground level impacts for NO, are well
within the statutory limit values assuming that the CHP and both boilers operate at full
load for a full year at the current ELVs using natural gas.

Based on the above analysis it is possible to predict the maximum NOx ELV, which can
be safely accommodated for Boiler 1 and 3 while still remaining within the statutory limits
at all off-site points. This figure is in excess of 700 mgy/Nm? at 3% oxygen, dry gas 273 K
and 101.3 kPa.

Information supplied by the burner manufacturer® indicates that NOx (expressed as NO,)
in the range 140 — 160 mg/Nm3 are achievable when f iring on natural gas and 200 — 250
mg/Nm® when burnlng gas oil.

" Therefore a reasonable |Imlt value for gas or gas-oil firing should be 300 mg/Nm?® as NO..

Scenario 2

Scenario 1 results support a revision to the NOx emission limit values. Following on from

this, URS has run Scenario 2 to assess the impact of running the CHP Plant, Boiler 1 &
Boiler 3 at these revised emission limit values and usur@QClass D oil (<0.2%9) at full load
for a year. &
y \% 7@
The followmg input data was used in this sqgh
&Q S
S S
KO
NS
E
X
K
O
&
oS

3 Email from Saake to Wyeth Nutritionals December 1% 2006
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Table 3. 2 Stack emnssnons parameters for Scenario 2

61,420 130
Boiler 1 24,596 220 o2 235
Boiler 3 15,987 220 1.46 1.53

Note 1: Flue gas flow calculated from 100% fuel usage and expressed at standardised reporting
conditions for the SO, and NOx ELVs, i.e. dry gas, 101.3 kPa, 273 K and referenced to 15% oxygen
for the CHP and 3 % oxygen for the boilers.

Note 2: Emission rates calculated from flue gas flows and for SO2: from S content of the fuel and for
NOx: based on 450 mg/Nm? for the CHP and 300 mg/Nm? for the boilers. .

The maximum predicted ground level concentration results from this assessment are all
well within the statutory air quality limits. Table 3.3 below outlines these results.

Table 3.3: Maximum predicted ground level concentra 8&% (ug/m )-

Annual Average NO, & @?\ 10
Y S
R
S
99.79" percentile, one-h&ésc\& 200 127
averages NO; N
&
o
Annual average SO, © 20 . 8.40
99.73" percentile one hour| 350 151
averages SO,
99.18" percentile one hour 125 63
averages SO;

The EPA carry out monitoring of SO, at a monitoring station in Askeaton, with data being
available for 2001 and 2002. The annual average SO, concentration for both these years
is reported at 8 ug/m® and 9 pg/m®, respectively, indicating relatively consistent annual
average concentrations for SO, in the area of the Wyeth site. Again, the emissions from
the Wyeth site are likely to have had some impact on the measured concentrations, so

they can not be considered to be true background concentrations (i.e. without any impact

Page 9
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3.3.

from site emissions), however for the purposes of the assessment an annual average
concentration of 9 pg/m® is considered to be a suitably conservative value.

if this assumed value is added to the maximum predicted ground level concentration for

the annual average SO, the annual average is within the statutory air quality limit. It
must be noted that the modelling assessment is conservative predicting maximum ground

level concentrations for the CHP, Boiler 1 & 3 at full load for a full year. In reality

operations at the site would not require all three running at full load for the year.

Conclusions ‘

The current NOx ELVs for Boiler 1 and 3 at 115 mg/Nm are unnecessarily conservative
from an air quality perspective.

The current boiler/burner arrangement cannot achieve the current ELVSs.

Air dispersion modelling completed and reported upon in this document, predicts
minimum air quality impacts at a NOx ELV of 300 rng/Nm?® for Boilers 1 & 3 and the
burner manufacturer has indicated that compliance wit%}his ELV is possible for both

natural gas and Class D oil usage. éo
S

Air dispersion modelling of emission from the %%nd both Boilers 1 & 3 all firing at full
load for a full year on natural gas or Class l@ill not result in any theoretical breach of
the statutory air quality standards for l\\l)@% o SO,, when complying with the following
revised ELVs: 0{\ .

& @Q’
f\é{(’\&o

% & A\\Q SO, NO, (as NOZ)

Plant

R .
CHP ) 155 300/450
&£

(<
Boiler 1 & 340 300

Boiler 3 340 - 300

Note:

For CHP concentrations given in mg/Nm3, dry gas 101.3 kKPA, 273 K corrected to 15% Oy Higher
NOx figure applies to Class D oil usage

For Boiler, concentrations given in mg/Nm3 dry gas, 101.3 kPA, 273 K and corrected to 3 % O-

It must also be noted that the modelling assessment is conservative, modelling CHP and
Boiler 1 and Boiler 3 emissions at full load for a full year. Normal operations at the site
require only the CHP to run with the Boiler 1 or Boiler 3 an hot standby or alternatively the
running of Boiler 1 with Boiler 3 on hot standby.

This assessment supports the application for rev:_segl NOx EﬂLVs as above and the
unrestricted use of Class D oil. o
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Figure 3.1: Scenario 1: CHP and 2 boilers - 99.79™ percentile (ug/m® 1-hour NO,
concentrations (Site boundary outlined in red. Background concentrations not included.)
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LIMITATION

URS ireland Limited (URS) has prepared this Report for the sole use of Wyeth Nutritionals Ireland in
accordance with the Agreement under which our services were performed. No other warranty,
expressed or implied, is made as to the professional advice included in this Report or any other
services provided by us. This Report may not be relied upon by any other party without the prior and
express written agreement of URS. Unless otherwise stated in this Report, the assessments made
assume that the sites and facilities will continue to be used for their current purpose without significant
change. The conclusions and recommendations contained in this Report are based upon information
provided by others and upon the assumption that all relevant information has been provided by those
parties from whom it has been requested. Information obtained from third parties has not been
independently verified by URS, unless otherwise stated in the Raport.

COPYRIGHT

© This Report is the copyright of URS Ireland Limited. Any unauthorised reproduction or usage by
any person other than the addressee is strictly prohibited.

Final
24 January 2007

_ EPA Export 25-07-2013:21:49:26



Wyeth Nutritionals Ireland
URS Evaluation of Emission Limits for Natural Gas and Class D oil (<0.2%S)

Project Title: Wyeth Nutritionals Ireland
Report Title: Dispersion Modelling: Evaluation of Emission Limits for Natural Gas
and Class D oil (<0.2%S)
Project No: 45078682/4507692
Report Ref:
Status: Final
Client Contact Name: Brian Shiel
Client Company Name: Wyeth Nutritionals Ireland
|ssued By: URS Ire'and
Iveagh Court
6-8 Harcourt Road
Dublin 2
Ireland

Tel: + 353 (0) 1 415 5100
Fax: + 353 (0) 1 415 5101
www.urseurope.com

&
(\Q}V\
\\0\
Document Production / Approval Record &o@iﬁ\
issue No: 4 Name Signature QO{@G Date Position
NI
Prepared by | Cathy Cronin & N 24/01/2007 Environmental
Klara Kovacic 4 (:U ) Scientist
; MAAN
<
S
Checked and | Fergus Hayes Oé\ 24/01/2007 Operations Director
Approved by A\/‘
Document Revision Record
Issue No Date Details of Revisions;
1 14 December 2006 Original issue
2 12 January 2007 Incorporation of additional scenarios modelled
3 19 January 2007 Incorporating clients comments
4 24 January 2007 Final

Final
24 January 2007

EPA Export 25-07-2013:21:49:26


http://www.urseurope.com

Wyeth Nutritionals Ireland

URS Evaluation of Emission Limits for Natural Gas and Class D oil (<0.2%S

CONTENTS

Section Page No
1. INTRODUCTION 1

1.1. BACKGIOUNG .......cococtiiiiiiniiiiiiiiiininie et s s e st s bbb s e 1

1.2. NOx and NO,: Convention for Air Dispersion Modelling.........c..ccovurrrmioercenscenncnsiecncennene 2

2. MODEL INPUTS AND OUTPUTS 2
21. The ADMS Dispersion MOdel...........coireeaieiince ettt e se e e sreeas 2
2.2 MOTEI INPULS ...ttt ettt e e st st sen e st rem st s s bbb asbessnssbs oo 3
2.3. Modelled SCENANIOS.....cc..coiieeriie ettt et reee et st e e sa s e ssse st sa s r e s sn s snnsane 6
2.4. Air Quality GUIAEIING VAIUES ........ccceeerereriirreeierecreses st et sreeemsesseesssseeressesenesenee s 6

3. RESULTS AND DISCUSSION 7
3.1. Scenario 1 e 7
3.2. Scenario 2 é~\> ............................................ 8

3.3. CONCIUSIONS........oreieeiireerrrereese s sees et e e saes B s 10

S
S
S
IS
O
H
,é? ’&O
RSN
QO\ A'\\Q
SR
S\
O
&
P
Page i
24 January 2007 Final

EPA Export 25-07-2013:21:49:26



Wyeth Nutritionals Ireland
Evaluation of Emission Limits for Natural Gas and Class D oil (<0.2%S)

1.1.

INTRODUCTION

Background

As part of the IPPC licence review process in 2003 to accommodate the installation of a
new CHP unit, dispersion modelling‘ was completed to determine the air quality impacts
of the new plant and two existing steam raising boilers on the Wyeth site. URS
understands that one of the conseguences of this exercise was the proposing of lower
emission limits values (ELVs) for NO, from the two existing boilers (Boilers 1 & 3) to
ensure that there were no off-site exceedances of the NO; air quality standards defined in
81271 (2002).

In the previous licence (Reg. No 395), NOx emission limits for the steam raising boilers
were set at 750 mg/Nm°® (as NO,) up to a maximum mass flow rate of 40 kg/hr.

In the replacement licence (Reg. No P0395-02), the following emissions limits and
implied mass flow limits were applied for gas-firing:

N N\
Boiler 1 S 115 2,83
é,\“ﬁ\
(§)
Boiler 3 RSN 115 1.84
: P~ \&\q
é D
Total 6\0 23.09

Note 1: for CHP, masscﬂﬁw calculated by multiplication of ELV for NO2 by maximum licensed flue
gas flow rate. For btﬁler 1 & 3, masses flow calculated i'rom ELV multiplied by maximum flow rate
provided by boiler manufacturer.

Since the finalisation of the current licence, site management has undertaken a number
of operational and technical measures with the aim of long-term regular compliance with
the NOx ELYV for the boilers. These measures have not been succesfull and it has been

determined that the current boilers cannot meet the 115 mg/Nm® ELV.

Therefore URS has been commissioned to re-examine the air quality impacts of NOx
from the Wyeth site with a view to proposing appropriate NOx ELVs which:

o are technically achievable;

o do not result in any predicted exceedance of the statutory air quality standards for
the NO,

! Air Dispersion Modelling for Wyeth Nutritional, Enterprise Ireland Environment Unit, April 2003.
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1.2,

2.1.

Furthermore, the current licence permits the use of Class D gas oil (< 0.2% S) in the
following circumstances:

o For the CHP: “during system test or emergency supply and not exceeding 20
hours per annum;

o For the boilers: “as a back-up fuel “ and use to be agreed with the Agency.

Additional modelling has been carried out to determine the environmental impact of using
Class D oil in both the CHP and the boilers to determine whether, from an air quality
perspective, the use of Class D oil should continue to be restricted to emergency use
only.

NOx and NO,: Convention for Air Dispersion Modelling

The 2003 report assumed that all NOx released was in the form of NO; and ground level
concentrations were predicted based on dispersion of this NO,.

However for fossil fuel fired plant, NOx is a mixture of NO and NO,, with up to 95% of the
NOx in the form of NO. Once released from the stack, conversion of NO to NO, will take
time and is limited by the atmospheric availability of oggpe.

The exact rate of conversion of NO to NO; in the &?\nosphere is difficult to predict without
good atmospheric ozone data. Conseque@ﬂi{& nvention in air dispersion modelling in
the UK? and in Ireland has been to 8 yme a 50% conversion rate for short-term
averages, i.e. one-hour averages aan@ 0% conversion for long-term averages.

<

&
Therefore, it appears that theqﬁ)g%@K report overestimated the worst-case ground level
impacts with regard to hg@x\@ﬁd the emission limits applied to Boilers 1 & 3 are
unnecessarily conservati\feQ.OQA*

$\
. Q . . .
The current modelhn%sexercnse assumes a 50% conversion rate when burning both
natural gas and oiloé\

MODEL INPUTS AND OUTPUTS

The ADMS Dispersion Model

URS has employed the ADMS dispersion model! in the assessment. This is an advanced
quasi-Gaussian dispersion model developed in the UK by Cambridge Environmental
Research Consultants. It is used throughout Furope for dispersion modelling for
regulatory purposes and is regularly used by URS lreland in modelling studies completed
for IPPC licensed facilities in Ireland.

2 Guidance issued by the Air Quality Modelling and Assessment Unit of the Environment Agency
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2.2 Model Inputs

2.2.1. Meteorological Data

Prevailing weather conditions can have a significant impact on ground level
concentrations of compounds released to air from stacks. Wind speed and direction, in
particular, impact the location and magnitude of the maximum ground level
concentrations.

Meteorological data for the year 2003 from the met station at Shannon Airport was used
in the model run.

The required input parameters for the model are:
e  Wind speed;
¢ Wind direction;
e Temperature;

o (Cloud cover;

&
e Month, day and hour data. ov‘&é
ST I . .
URS has completed a number of air digpersion modelling exercises for the Wyeth site
using meteorological data from 2001 203 The results have been similar for each year.
Therefore, for this exercise, runni%g%ﬁ@?nodel for cne-years data is sulfficient.
S
2.2.2. Topography & <\\§

S
Local topography can haﬁf@@ significant impact on the dispersion of released materials.
The ADMS model is cagéble of including topogragshical data, if required. There are two
parameters which c@ﬁ\ be employed in the model to describe local topography, as

detailed below.  C
Surface Roughness

This parameter is specified in all modelling assessments. Surface roughness describes
the degree of ground turbulence caused by the passage of winds across surface
structures. Ground turbulence is greater in urban areas than in rural areas, for example,
due to the presence of tall buildings. :

The area immediately surrounding the Wyeth site is relatively rural, with no significant
local structures or forestry land. Based on a visit to the site area a surface roughness
value of 0.3 metres has been chosen, which is typical for agricultural areas.

Complex Terrain

The presence of steep hills (known as complex terrain) in the vicinity of a site can effect
dispersion of emissions. A gradient of 1:10 or greziter is normally taken as the criteria for
inclusion of terrain in a modelling assessment. Teirain data typically relates to significant
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local gradients (i.e. local valleys or steep hills) rather than small local gradients on the site
itself. URS completed a review of Ordnance Survey of Ireland maps and also visited the
site to assess the regional terrain profile. Based on this review no requirement for
inclusion of terrain data was identified, with no regicnal slopes greater than 1:10 identified
in the expected area of impact of the stack releases from the site.

2.2.3. Building Effects and Stack Parameters
Site buildings can have a significant impact on the dispersion of point source emissions.
Buildings impact the passage of wind across the site, with the potential for these
disturbances to impact the plume released from a given stack, particularly if the building
height is sufficiently elevated to result in disturbances at the height of the released plume.
Typically'buildings are considered to have an impact on dispersion if the building height is
greater than 40 % of the stack height (i.e. buildings above 16 metres in height in the case
of the Wyeth CHP and boiler stacks).
Based on this criteria there are a number of significant buildings at the Wyeth site, with
the dimensions of the buildings being detailed in Table 2.1. The layout of the buildings as
input to the model is illustrated in Figure 2.1.
&.
Table 2.1: Dimensions of buildings input into y&g@ modelling assessment (adjacent
buildings assumed as single building for mo%lﬁggﬂ)urposes)
' o& $
m
i S e A S = i 2
Dryer 1/3 &ég?@\ 27 18
ECS
Dryer 2/Agglomerator 2 QO® 29.5 27 23
$\
S)
Dryer 4/5 <\°¢\ - 35 56 22
c®
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Figure 2.1: ADMS visualisation of sites buildings included in the assessment (and also
the stack locations)
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The model requires detag\eﬂ’%nformation on the stack dimensions and outputs in order to
predict ground level g@ncentratipns of the released compounds (in this case NOx).
Stack information ad}@emissions data are presented in Tables 2.2 and 2.3.

Table 2.2: Stack parameters and emissions data employed in the modelling assessment.

Boiler 1 40 1

Boiler 3 40 1
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Table 2.3: Stack emissions parameters for Scenario 1 (current ELVs)

CHP 61,420 130 14.6 511
Boiler 1 24,596 220 15.6 0.79
Boiler 3 15,987 220 10.2 0.51
Note 1:  flue gas flow calculated from 100% load fuel usage and expressed at
standardised reporting conditions for NOx ELV, i.e. dry gas, 101.3 kPa, 273 K
and referenced to 15% oxygen for the CHP and 3 % oxygen for the boilers;
Note 2:  exit velocity calculated from flue gas flow rates converted back to stack
conditions and the stack diameters.
Note 3:  NOx emission rates calculated from ELVs in the licence multiplied by the flue
gas flows expressed at standardised condili'gns.
N
&
2.3. Modelled Scenarios &
Gl
Two scenarios were modelled, ie. 7 &
\Q \\
Scenario 1: CHP plant BonIQ(Q\? «‘é?’ld Boiler 3 operating continuously at full load on
natural gas&fg}tg% full year at current ELVs
Scenario 2: CHP F’da «@oﬂer 1 & 3 running on Class D oil (<0.2%S)
The first scenario was .(fm to determine the predicted off-site impacts at current ELVs
when treating NOX version in line with convertion. This information is then used to
propose revised EEVs for NOx which are achievable and which do not give rise to any
exceedance of the statutory air quality limit.
The second scenario was run to assess the impact of running the CHP Plant, Boiler 1 & 3
on Class D oil (<0.2%S) to establish whether, from an air quality perspective, restriction
of the use of this fuel,as described in the current licence, is justified.
24, Air Quality Guideline Values
Statutory ambient air quality limits for NO; are included in Statutory Instrument No. 271 of
2002 - Air Quality Standards Regulations 2002. Details of the applicable limits are
specified in Table 2.4.
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Table 2.4: Ambient air quality limit values for NO, as specified in Si No. 271 of 2002

350, not to be
health exceeded more than
' 24 times per annum
(99.73 percentile)

SO, Protection of human 1 hour 125, not to Dbe
health exceeded more than 3
times per annum
(99.18 percentile)

NOzA Protection of human 1 hour 200, not to exceeded
health more than 18 times
per annum (99.79"
percentile)
NO,® Protection of human Calendar year 40
health .
&
Notes: &
A - Margin of tolerance allowed, hence limit in 2005 is 250 u@}?{ reducing by 10 pg/m’ each year to reach 200
pg/m® on January 1% 2010; & Q§\

B - Margin of tolerance aliowed, hence limit in 2| ‘&Q%O pg/m’®, reducing by 2 yg/m® each year to reach 40

pg/m® on January 1% 2010. \\}QO o
fX,<
O &
3. RESULTS AND DISCUSSION
DS
EX
3.1. Scenario 1 \QOQ
J
A
Results are presente\&% tabular format below assuming a 50% conversion rate for short-
term average and100% for the annual average. Results are the predicted maximum
ground level concentrations.
Table 3.1: Maximum predicted ground level concentrations in pg/m>.
s‘igﬁeﬂ“ﬁﬁféﬁr
Annual  Average 40 6.7
NO, pg/m®
99.79" percentile, 200 51.9
one-hour averages
NO;, pg/m°
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3.2

For Scenario 1, the resuits indicate that worst-case ground leve! impacts for NO, are well
within the statutory limit values assuming that the CHP and both boilers operate at full
load for a full year at the current ELVs using natura! gas.

Based on the above analysis it is possible to predict the maximum NOx ELV, which can
be safely accommodated for Boiler 1 and 3 while still remaining within the statutory limits
at all off-site points. This figure is in excess of 700 mg/Nm® at 3% oxygen, dry gas 273 K
and 101.3 kPa.

Information supplied by the burner manufacturer® indicates that NOx (expressed as NO,)
in the range 140 — 160 mg/Nm3 are achievable when firing on natural gas and 200 — 250
mg/Nm® when burning gas oil.

Therefore a reasonable limit value for gas or gas-oil firing should be 300 mg/Nm?® as NO..

Scenario 2

Scenario 1 results support a revision to the NOx emission limit values. Following on from
this, URS has run Scenario 2 to assess the impact ofgrunning the CHP Plant, Boiler 1 &
Boiler 3 at these revised emission limit values and{\ésmg Class D oil (<0.2%$5) at full load

for a year. @. Q@
The following input data was used in tt@énano
&
o '\é
PG
NEN
<<0\ A{\0)
R
\
O
a
c®

% Email from Saake to Wyeth Nutritionals December 1 2006
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Boiler 1 24,596 220 2.22 2.35

Boiler 3 15,987 220 1.46 1.58

Note 1: Flue gas flow calculated from 100% fuel usage and expressed at standardised reporting
conditions for the SOz and NOx ELVs, i.e. dry gas, 101.3 kPa, 273 K and referenced to 15% oxygen
for the CHP and 3 % oxygen for the boilers.

Note 2: Emission rates calculated from flue gas flows anc! for SOz: from S content of the fuel and for
NOx: based on 450 mg/Nm’ for the CHP and 300 mg/Nri7’ for the boilers. .

The maximum predicted ground level concentration results from this assessment are all
well within the statutory air quality limits. Table 3.3 below outlines these results.

Table 3.3: Maximum predicted ground level concemz&gh%hs (ng/m®).

Annual Average NO, K 10
IO

99.79" percentile, on%égﬁur 200 127
averages NO, N

3
Annual average sés 20 8.40
99.73" percentile one hour 350 151
averages SO,
99.18" percentile one hour 125 63
averages SO,

The EPA carry out monitoring of SO, at a monitoring station in Askeaton, with data being
available for 2001 and 2002. The annual average $O, concentration for both these years
is reported at 8 pg/m3 and 9 ug/m®, respectively, indicating relatively consistent annual
average concentrations for SO, in the area of the Wyeth site. Again, the emissions from
the Wyeth site are likely to have had some impac! on the measured concentrations, so
they can not be considered to be true background concentrations (i.e. without any impact
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3.3.

from site emissions), however for the purposes of the assessment an annual average
concentration of 9 yg/m* is considered to be a suitably conservative value.

If this assumed value is added to the maximum preadicted ground level concentration for
the annual average SO,, the annual average is within the statutory air quality limit. It
must be noted that the modelling assessment is conservative predicting maximum ground
level concentrations for the CHP, Boiler 1 & 3 &t full load for a full year. In reality
operations at the site would not require all three running at full load for the year.

Conclusions

The current NOx ELVs for Boiler 1 and 3 at 115 mg/Nm3 are unnecessarily conservative
from an air quality perspective.

The current boiler/burner arrangement cannot achieve the current ELVs.

Air dispersion modelling completed and reported upon in this document, predicts
minimum air quality impacts at a NOyx ELV of 300 mg/Nm?® for Boilers 1 & 3 and the
burner manufacturer has indicated that compliance \ggth this ELV is possible for both

natural gas and Class D oil usage. \(\@\
\

Air dispersion modelling of emission from t QﬁP and both Boilers 1 & 3 all firing at full
load for a full year on natural gas or Clas® ‘Bll will not result in any theoretical breach of
the statutory air quality standards ngQ . or SO,, when complying with the following

revised ELVs: IEOA
S

.4e<\.

({0\ &\Q SO, NO, (as NOy)

Plant

CHP & 155 300/450

Boiler 1 ¢ 340 300

Boiler 3 340 300

Note:

For CHP concentrations given in mg/Nm3, dry gas 101.3 kPA, 273 K corrected to 15% Oz Higher
NOx figure applies to Class D oil usage

For Boiler, concentrations given in mg/Nm3 dry gas, 101.3 kPA, 273 K and corrected to 3 % O:

It must also be noted that the modelling assessment is conservative, modelling CHP and
Boiler 1 and Boiler 3 emissions at full load for a full year. Normal operations at the site
require only the CHP to run with the Boiler 1 or Boiler 3 on hot standby or alternatively the
running of Boiler 1 with Boiler 3 on hot standby.

This assessment supports the application for revised NOx ELVs as above and the
unrestricted use of Class D oil.
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Figure 3.1: Scenario 1: CHP and 2 boilers - 99.79™ percentile (ug/m®) 1-hour NO,
concentrations (Site boundary outlined in red. Background concentrations not included.)

152000 ! 1 L 1 { 1 1 | 1

151800

151600

151400

151200

151000

150800

Grid Coordinates North, Metres

150600

150400

150200

150000 1 W . 1 . ; . T .
133000 13320255@%3400 133600 133800 134000 134200 134400 134600 134800 135000

00(\ Grid Coordiates East, Metres

Page 11 Final
24 January 2007

EPA Export 25-07-2013:21:49:26



	INTRODUCTION
	Background

	INTRODUCTION
	Background


