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330964/AR02(0)

BRIEF FOR'CONSULTANCY -
NES have been commrssroned by Martin Hogan (Technical & Envrronmental

Manager, Atlas oil Ltd) to carry out the modelling of process emissions from the

processrng plant in Portlaiose, Co. Laois. The modelhng has been requested by

‘the Envrronmental Protection Agency as part of Atlas Oils s Integrated Pollution
Control Licence _Apphcation (IPCLA). _The prediction of ground level.
cencentrations (GLC’s) as 98" & '99"‘percenti1es of 'hourlyi/ values and annlial

: averages has been carried out and ‘comparisons made with the TA Luft Imission

limits, Danish C-values and other relevant standards where appropriate

‘The follovi/ing report details the dispersion modelling study undertaken to identify

the ground level concentration (GLC) of pollutagts emitted from the site and

assesses the 1mpact of these pollutants on the s\ldﬁounding environment.
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EXECUTIVE SUMMARY

Dispersion modelling was carried out using the United States Environmental

Protection - Agency approved AERMOD model. Modelhng and 2 subsequent

_ impact assessment - was undertaken for a range of substances released to

atmosphere from the site.

Assessment Summary .

‘Ground level ‘con'centrations (GLcs) of toluene and ethylhenzene ‘ha{/e_been

| ~ predicted to be below the Danish C-value (expressed as a 99" %ile of hdurly

222

223

224

‘values) using both recently collected. monitoring data (typical operation) and
_ 'assuming emissions at the TA emission limit. Furthermore, GLCs of Total VOC

" (as C) at the TA Luft Class III emission limit areof’redrcted not to exceed the TA

Luft Immission limit for Class III Orgamc&(gxﬁressed as a 98" %11e)
Ground level concentrations of beg&%@&& have been predicted to exceed the Damsh

C-value using recently collecdthﬁ @%mtomng data. -Typical operation exceeds the

99%1le 1mrmssron hrmt b}éo‘l\g@) wh11e emissions at the TA Luft hrmt exceed the

99%1le immission hmrt fc&(henzene by 65%.

A
Ground level concentrations of xylene from .typic'all o:p'eration'of the site and at the
TA Luft 11m1t are predrcted to exceed the Damsh C-values (expressed as a 99

%ule\ by a factor of 10 and 0.6, respectrvely

| Ground level concentrations of Total VOC (as C) frdm typical operatidn of the .

site are predicted to exceed the TA Luft Immission limit for Class III Orgamcs

(expressed as a 98th %ile) by a factor of 10.

/"*‘ /-; /,/ !

EDWARD PORTER = FERGAL CALLAGHAN

Senior Environmental Consultant -

330964/AR02(0)

Environmental Manager
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Process Details

INTRODUCTION

Atlas Oil Ltd are a hazardous waste management and environmental services

‘company, pro'v'iding a range of services to industry and the public sector in Ireland.

Atlas Oil collects all types of rmneral oils, oily wastes, oily' wastewaters,

interceptor and tank cleamng ‘wastes from garages industries and ships. After

icollectron, the oily waste is segregated_ in receiving tanks. Once the waste 18

accepted, it is characterised by plant and_ laboratory personnel, ~ Wastes that are -

not deemed treatable (such as PCB contaminated wastes) are returned to

* customers or arrangements made for proper treatment/disposal or recovery.

Once segregated and characterised, the wastes Q@eé;umped to the tank farm where
like mixtures are accumulated to be trea@édq@rmlarly The mixtures are. heated to_
effect gravrty separatron of water \Q%\ﬁ% oil is then pumped to process where
Quahty Control analysrs de{ge?{(&nes the _optimum processrng condrtlons
Thereafter the 011 1s pumpptiﬁ)o the process room through a vibrating screen and
filter and on to the centzﬁfge to remove sedrments A range of quahtatrve and

quantltatrve tests are<$erformed at varyrng stages of the whole cycle to help

charactense the 1n—process mlxtures and, determine the most efﬁcrent processrng n

condrtrons If water content is beyond specrﬁcatlon after processmg then the 01ls

may be drred by heatmg to atmosphere in Jacketed vessels before blendlng Durrng -

the dryrng process, through stacks R24, R25 and R32, heating occurs leading to

evaporatlon and potential VOC _ernrssmns to atmosphere. Blending is the last

stage of the process where the product is finally manufactured according to. strict

speciﬁcations' before shipment to the customer.

Modelling Approach

The United - States Environmental -Protection Agency (USEPA) approved.

AERMOD dispersion model has been used to predict the ground level

concentrations (GLC) of compounds emitted from the principal emission sources -

\
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[N

on-site (R24, R25 & R32). ' ‘To obtain all the meteorological information for use in_

the model, data collected from 1993-1997 from the Birr rneteorological station has

been 1ncorporated 1nto the .modelling. Ground level concentratrons have been

predrcted for every hour during the worst case year (1996) These are the most

recent years for Wthh such data 18 avallable w1thout lengthy meteorologlcal '

processmg hav1ng to be carried out.
“The modelling incorporated the foltoWing‘ features:

' Receptors or locations spaced at 2v00rn intervals on a 4km by 4km gri.d. GLC’s

were therefore predicted for distances up to '2km from the site. Boundary

receptors were 1nc1uded as where the closest res1dent1al receptors srtuated n

Rowan Park and Oak Park :
&
&
§

° All on-site burlqus and significant (ﬁr%éess structures were mapped into the

computer to create a three drmens;@}\@f?vrsuahsatlon of the site and its emission

" points. Buildings and process egtikt@tures can influence the passage of airflow over

the em1s51on stacks and d@ cﬁumes down towards the 0round (termed building

downwash). The stack%\‘t?remselves can influence airflow in the same way. as

buildings by causrng@(\low pressure regions behind them (termed stack tzp

downwash) Both bulldmg and stack t1p downwash were. mcorporated into: the

, modelhng

e Hourly-sequenced meteorological information. The most important parameters

‘governing dispersion in the atmosphere are windspeed, wind-direction and the

stability or turbulence of the atmosphere. These parameters along with the

ambient temperature. and infe'rred' mixing heights for each hour during 1993-97

were included in the modelling. . .

o Source information. The source and emission data, including stack dimensions,

gas volumes and emission temperatures have been incorporated into the model.
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Ernission c_oncentrations of beniene', 'toluene; ethylbenzene, xylene and Total
VOCs have been taken from rnonitering data eollected by NES during June/July
1999. During.the rnonitbring.'surve'y,' emi_ssions were 'monitor»ed»f’r'om stacks R24,
R2S and R32 which__arel use_d'in the drying stage of the process. The measured
concentrations have been reported' n NES repor't_reference 3_30964/AR01(1).

.. During sampling, optimum thermal treatment of waste oil was not in operation in

tanks R 24 and R 25 leading to very low mass flows in-the ~stack R 32, however,
was ﬁllly'operational As a result, in all modelhng scenarios, the veloc1ty,

concentratlon and mass ﬂow rate measured in stack R32 has also been apphed to-

stacks R24 and R25.

The following are the contents of each blowing tank at the time of sampling:

e

DATE STACK' ‘ ®*TANK CONTENTS
22/6/99 "R 24 Ooi@@oo ltres of ship ol at 3.5% water.
©22/6/99 R2S | 0\@966 000 litres of garage oil at 1% water.
21/7/99 ' R 32 | §§§ . 60,000 litres of ship oil at 2 1% water. -

S8

Shlp 011 is a combmatlons\@?qderv and /or gas 011 and /or kerosene and heavy fuel

\ .
_oil. Garageoilis a Cc)gffi%lnatlon of any type of lubricating oils. .

Emission concentratlons have also been predicted based on the TA Luft ennssmn

11m1ts outhned in TA Luft “Technical Instructions on A1r Quahty Control (1986)”

No IPC Llcence limits have been determined nor any recommended emission levels -

given in the relevant BATNEEC Guidance Note Therefore no reference has been

made to either of these typical sources of emission 11m1ts in the present study.
The topography of the surrounding land is relatively flat, and therefore, terrain

elevations have not been included in the modelling. Background concentrations

have not been considered in.the report. The AERMOD model is described in

further detail in Appendix 1.
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' VOC MODELLING AND RESULTS
Sources»of,Volat}ile Ol;ganlc Conlpounds (Vocs)

" Emissions of volatile organic compounds used in the process are extracted to

emission release points R24, R25 and R32 on-site before being released to

atm’osphere. The ground level concentrations of benzene, toluene,’ ethylbenzene,

, sXyleneand Tota! VOC emitted from the stacks have been»predicted by dispersion -
f ) modelling. The modelhng has focused on 1dent1fy1ng the ground level
» concentratlon of each of these compounds based on momtored data and at the TA

. Luﬂ em1SS1on limit for each compound.

VOC emission rates under normal operatlon have been calculated from the

" monitoring survey carrled out by NES in June@ﬁly 1999 (330964/AR01(0)). The

monltonng data showed that emissions é@{&mmn the limits outlined in TA Luft
“Technical Instructions on Air Qudﬁgﬁb Control - (1986)” with the exceptlon of

‘benzene emissions from R32 Qifhléh exceeds the 5 mg/m limit for a Class III
. carc1nogens by 45%, xylené\ gﬁussmns from R32 which exceeds the 100 mg/m’
'hmxt fora Class II organlcsooy 560% and Total VOC (as C) Wl’llCh exceeds the TA

Luft Class III Em1ss1 imit by a large margin.
| ngfQL y alarge marg

“.Source Information

SOurce information 1nclud1ng emission release heights, volume flows, locations

and stack d1ameters has been taken from the NES report 330964/AR01(1) and from
~ the Ordnance Survey map in which the s1te Is s1tuated ThlS 1nformatlon has also

- been summarised in Appendu I of th1s report.

Variation of‘Emissions with Time of Day

Atlas OiP’s working day is from 7am-12 midnight five days per week (Monday-

Friday) and from 7am-7pm Saturday. However, in the input to the model it was

. Page8
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4.4

. assumed that operatlons were 24 hours/day, seven days per week leadmg to

worst ~case condltrons

Comparison With Standards and Guidelines

No statutory air quality standards for benzene, toluene, ethylbenzene, xylene or -

“Total vocC exist in _Irish. legislation. In the absence of statutory standards, it is

common practice to reference other suitable authorities such as the World Health

Orgamsatlon (WHO) the Damsh EPA or der1ve an amblent air quahty guideline

from Occupational Exposure L1m1ts (OEL)

The EU has recently published a proposed Council Directive relatmg to ground
level concentratlons of benzene in ambient air (COM(1998) 591 Final — 98/0333
(SYN)). The document proposes an annual benﬁ%ne limit value, in amb1ent air, of

5 pg/m’. Compounds have also been &glé\ared against the Danish C-values as

outhned in the Danish EPA’s “Indugﬁe@l‘%lr Pollution Control Guidelines (1992)” _
- The C- values are based on %9@% hourly ground level concentratrons The

Danish EPA has set an a1 q \Q[ standard for benzene toluene ethylbenzene and’
G

xylene. The standards a§3 shown in Table 4.4.1, along with the other relevant

standards for these g)o?&gpounds..

' Compounds have been compared agamst the TA Luft Immlssron Standard for

This is based on the | _S’ values used in the TA Luft stack herght determmatlon

procedure. Class III includes the contribution from Class II & Class I compounds.

. Page9
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Benzene @ - WHO®
Benzene 5 ppb Running annual mean UK NAQSO®
Benzene 5 pg/m’ Annual average EU@
Ethylbenzene 10.9 mg/m’ 1 hour 'NAOSH(e)
Toluene 0.26 mg/m’ 1 week WHO®
Xylene 10.9 mg/m’ 1 hour NAOSH®
Total VOCs 240 ppb 3 hour UK NAQSO®
Benzene 5 pg/m’ 1 hour Danish EPA®
Ethylbenzene 500 pg/m’ 1 hour Danish EPA®
Toluene 400 pg/m’ \le}h)our Danish EPAY
S .
N A)o :
| Xylene 100 pg/m’ QQS\O\'& 1 hour Danish EPA®
- o |
Class III Carcinogens 10 pg/m’ (\Q\V@?\ 1 hour 'TA Luft®
_ S
Class II Organics 200 pg{iggg@”\§ 1 hour TA Luft® .
&9
Class III Organics 1000 jygfm’ . 1 hour . TA Luft®
: & . _
: S
. X
(a) No safe level recommended g&ing to carcinogenicity
(b) World Health Orgamsatio%Air Quality Guidelines For Europe 1596.
() UK National Air Quality Standards & Objectives.
(d) Proposed EU Counc1l Directive COM(1998) 591 Final - 98/0333 (SYN). _ )
(e) ' National Authority For Occupational Safety & Health /40 = Enwronmental Assessment Level (EAL).
(6] Damsh EPA Industrial Air Pollution Coritrol Guidelines, 1992. C-Values expressed as a $5%bile.
(8) TA Luft “Technical Instructions on A1r Quality Control” (1996).
Table 4.4.1. Air Quality Guidelines.
330964/AR02(0) . Page. 10
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45

TA LUFT CLASS III CARCINOGEN EMISSIONS AND RESULTS

Modelling of Benzene Emissions

\}‘4'
A\
&\e :

NN ,zg*\ :
. The measured concentrations of bengg@e@deterrmned by NES in June/July 1999

have been modelled to represen@g&ﬁlcal operation of the site. The source

) &
information for each modellegﬁé@ﬁ\arro has been summansed in Table 4.5.1.

$ 0)
L
’I;yﬁical i i Qé Measured . “Me—asu.red Concentrations . 78
Operation :
2 Regulatory | 3 Measured Class I1I Carcinogen - 5 mg/Nm’ 53
Limits ' : o
All Scenarios : Emission Temperature . Measured (87°C)
Tabie 4.5.1 Suminay Of Source Information (Renzene)
‘ )
Modelling was carried out for the two scenarios described in Table 4.5.1.
4.5.1 Result Findings
Table 4.5.2 details the predicted benzene GLC for the emission concentrations
measured by NES and that predicted if all stacks emitted at the TA Luft emission
Jimit of 5 mg/m’. '
330964/AR02(0) Page 11
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1

Typical 3 : Measured | Measured = . . .. 103 - 12.1 “1-.86 :

Operation .| Concentrations
2 TA Luft 3 Measured | Class III Carcinogen 7.1 - . 84 0.94
Limit ' at 5 mg/Nm’ :
Relevant Standard: S . TA Luft; - | C-value: Proposed EU:
10.0 ug/m’ 5.0 pg/m’ 5.0 pg/m’

All concentrations in pg/m’ unless stated otherwise

Table 4:5.2 Predicted Benzene Canentrations (ug/m’)

The 98" percentile of honrly benzene'eoncentrations during typiEal 'operation_s and
measured flow conditions is predicted to be 10.3 pg/m’. This concentration is..
similar to the TA Luft Imrmssmn S-value threshold for benzene of 10.0 pg/m’.

The 98th percentlle benzene concentrat1on at the TA Luft emission limit from the

plant and measured flow conditions is predlcted to be 7.1 pg/m’. This

'concentratlon is below the TA Luft Tmmission Sg@alue threshold for benzene of

10.0 ng/m . | ' ' | NS
The 99" percentile of hourly ben&éh@z%‘oncentratlons durmg typ1cal operations and

measured flow conditions @ V\giﬁ%dlcted to be 12.1 pg/m’. ‘This concentlatlon
O

exceeds the Danish EPA% &‘\Lvalue threshold for benzene of 5 0 ng/m’ by 140%.

The 99 percentile begg%\ene concentration at the TA Luft emission limit from the

_ plant and measurecd ﬂow condmons is predlcted to be 8.4 ug/m’. This

~ concentration also exceeds the Danish EPA’s C-value threshold for benzene of 5.0

330964/AR02(0)

1g/m’, this time by 65%.

The annual average benzene concentration during typical operation of the plant
and measured flow conditions is predicted to be 1.9 pg/m® while the annual
‘average benzene concentration at the TA Luft emission limit is predicted to be 0.9

ug/m’. These concentrations are below the 5 ug/m‘3 proposed EU limit value for

this compound. No exceedances of this threshold concentration are therefore

predicted to occur under these conditions. -

The nearest residential receptors to-the Atlas oil site are located at Rowan Park
and Oak Park. The maximum one hour GLC at these receptors are outlined in

Page 12
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. Table 4. 53 ahd are compared \_ivith the Danish C-values Which‘ére, however,

éxpr_'es's’e'd as a 99" %ile. However, the déta indicates that, under both conditions,

_exceedences of the Danish standard is likely.

i
1 Typical 3 Measured 12.1
Operation Concentrations
2 TA Luft 3 Class I Carcinogen 8.4
Limit at 5 mg/Nm’ .
Relevant Standard - C-value (as 4 99™%ile):
50ug/m*
. All concentrations in pg/m> unless stated otherwise -
Table 4: 5 2 Max1mum pred1cted Benzene Concentrat1ons (ug/m ) At Nearest
Residential Receptor
L
\Qé
&
‘ O&\\;@
c HRC
IS
S
NN
WO &
P
O
$ oS

S

. OQQ

S\

. @55:\\0
&
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4.52 Concentration Contours
The geographical variation in benzene ground level concentrations beyond the site
boundary are illustrated as concentration contours in Figure 4:1 to Figure 4:4.

The contents of each ﬁgure are described below:

Figure 4:1 Predicted Benzene 99™ Percentile Concentration For Typical Operation

Figure 4:2. - Predicted Benzene 99" Percentile Concentration At The Regulatory

, _ L1rn1t » ,
Figure 4:3 Predlcted Benzene Annual Average Concentratlon For Typical

: Op_eratlo -
Figure 4:4  Predicted Benzene Annual Average Concentration At The Regulatory
. '.t . ] . o V '
_ Lim e
' &
&

C | |
The concentrations hsted m T able 4 5 \%eé\for the 99" %ile and annual average

concentratlons to be predicted at ang?i@tatlon beyond the site boundary All other

&
locations are below these valge’ssoé”l“he concentration contours show where the

max1mum concentratlons é@e \P?edlcted to occur and the reduction in concentration }
‘with distance away from éqe maxima, ‘J

o°°

The peak concentfaiion_s are observed'either near the site boundary or slightly to
the east or nonh eaét of the site. T'h'is is primarily due to the direction of the

| prevailing wmd _influence of buildings on plume dlspersmn (bulldmg downwash)

: and the ambient release temperature of the emission.

, , |
330964/AR02(0) . Page 14 : [
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Figure 4.3: Predicted Benzene Annual Average Concentration (microg/m3) For

Typical Operation
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453  Summary

453.1 G‘_roimd level concentrations of benzene have been modelled using dispérsion_ :
modelling. Results have been conipared against international air quality

standards.

4532 Ground level concentrations of benzene have been predicted to exceed the
Danish C-value using recently collected moﬁitorihé‘data. Typical operation
exceeds the 99%ile immission limit by 100% .whilé_ emissions at the TA Luft |

limit exceed the 99%ile immission limit for benzene by 65%.

4533 However, GLC of benzene have been prediéted to be below both the TA Luft

Immission limit for Class III Carcinogens (as a 98"%ile) and the EU ambient air-

: &
: _ NS
~ quality standard as an a.nnual average. g
3 6
N
F3S
IS
SO
NS
& &
KO
(S8
O &
< N
5\0
. \.o
&
.QO
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46 TA LUFT CLASS Il ORGANIC EMISSIONS AND RESULTS

Modelling of Class II Oganics’Emissions

4.6.1 Sources of Class IT O_rggﬁﬁcs
o A
o QOQ&Q . _ :
In the absence of the IPC Licence, it is.common practice to reference TA Luft

- emission limits for each release point. Using TA Luft guidelines, each stack must

_not release more than the organic'concentratiohs described in Table 4.6.1.

Classes I and II taken together
Classes III, II and I taken together 150

Note: ntp -Normal temperature and pressure, 273K 101.3kPa.
(1): At a mass flow of 2 kg/hr or more.
(2): At amass flow of 3 kg/hr or more.

Table 4.6.1 TA Luft Organic Emission Limits

The compounds which have been identified in the emissions and the assigned TA

Luft Class for that compound are summarised in Table 4.6.2.

330964/AR02(0) _ ' ' Page 16
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Toluene AR . I
Ethylbenzene S a . I
Xylene o ' ' II
Total VOC - - o LIT&II

Table 4.6.2 Composition of Principal Organic Emissions

The source information for each scenario modelled has been summarised in Table -

4.6.3.

1 Typical ) M asured Measured Concentrations 75980
Operation .
2 - 7| Regulatory | 3 Measured Classes [II at 150mg/Nm 1590
: Limits :
All Scenarios : Emission Temperature ) Measured 87°C
\0&
Q/
Table 4.6.3 Summary Of Source Information
S
cﬁ?’@s“o

Compounds have been comparecb%gﬁinst the TA Luft’ Imm1551on Standard for
Class II compounds of 200&§>@®and for Class III compounds of - 1000pg/m’. .
This is based on the ‘SQQ%h)es used in the TA Luft stack height determination
procedure Class [T i des the contribution from Class II & Class I compounds :
QOQ _ , . _
4.6.2 Modelling Results
Modeliing was carried out for the two scenarios described in Tubie 4.0.5. Tie
predicted ground level concentrations (GLC) for total'organic compounds and
1nd1v1dua1 compounds have been predicted beyond the site boundary under both
typical operation and at the TA Luft emission limit. ‘The results have been
presented as 98" percentile and 99_Lh percentile ‘concentrations of hourly values
which are the concentrations that are not exceeded for 98 and 99 percent of the

. time respectively.

330964/AR02(0) . _ o : S . Page 17

Printed on Recycled Puper . ' EPA Export 26-02-2016:00:47:32



Under Typfcal Operation

' Individual Organics -

Table 4.6.4 details the 99%ile GLCs predicted under typical operation from

emission l__eyels measured by NES for each individual VOC. The results have been
compared against the appropriate C-value as defined by the Danish EPA for the

individual compound.

Toluene 400 210 53
Ethylbenzene 500 - 64 13
- Xylene 100 1087 1087
& :

Table 4 6.4 Modelling of Predicted 99%ile K&QICS Under Typical Operation For
Indmdual Compounds ' NN rz§\

_ o S

oc%

Table 4.6.4 1llustrates that w1th 2@ ceptlon of xylene, relatively low GLC’s are

predlcted to occur durlng tygﬁ@peraﬂon from the site.
E é \\Q
o &
Ground level concen{ggaﬁons of xylene from typ1ca1 operation of the site are

predlcted to- exceedO?ne Danish C—values (expressed as a 99 percentile) by a factor

of 10. GLC_ s of both toluene and ethylbenzene, from typical operation of the site, "

are'pfedicted not to exceed the Danish C-values (exp‘res'se'd as a 99 percentile).’

The ground level concentrations for toluene ethylbenzene and xylene, under
" typical operatlon are 111ustrated as 99 percentlle concentratlon contours in

Flgures_4.5 to Figure 4.7.
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Total VOCs

Table 4.6.5 details the 98" and 99"‘_ .'percentile con‘cent:r‘ations predicted for
measured emissions from the stacks. The table illustfates the predicted GLCs
under typicél operation of the site with the results compared against the TA Luft
Class H Imission Standard (200.0 ‘u'g C/mj) and Class 1 Imission Standard
(1000.0 pg C/m’), both measured as a 98" %ile of hourly values.

The results are presented as_ micrograms of earbon per cubic metre (ug C/m?).

(as O)

Y

Table 4.6.5 Predicted Maximum - Organic -@Q’ompound GLCs Under Typical
Operanon of the Site. N qg*\

R\ T
Table 4.6.5 illustrates that the. g\%«ﬁﬁ Imission Limits for Total VOC (as C), -

under typical operatlon are\%(\@ﬁlcted to be exceeded by a factor of 10 when
cornpared to the Class Hlmamc limit (which also encompasses Class I and II) '
’\,
QOQ@Q
T he ground level concentrations for Total VOC (as C) under typlcal operatlon are

‘ 1llustrated as 98" ercentlle concentratlon contours in Fig ure 4.9 - . : /
. p g (
\
|
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“Operating at the Regulatory Limits

Individual Oreanics

Table 4.6.6 details the 99%ile“GLCs pfedicted at the TA Luft emission limit
assuming that each individual VOC n turn, is solely emlttlng at the Class II limit -
(100mg/Nm”). The results have been compared agamst the appropriate ground
level concentration C-value -as deﬁnedv' by the Danish EPA for. the individual

compound.

oluene : 16 :
_Ethylbenzene 500 : 165 & |. 33
Xylene | 100 165 & 165

Table 4.6.6 Modelling of Predlcted 99?25‘%5% GLCs At The Regulatory Limit For
Ind1v1dual Compounds. $ 0\\@

o@j@
Table 4. 6 6 illustrates that\¢§r@ﬁnd level concentration of xylene is predicted to
exceed the Danish C- valugé@éxpressed as a 99 %11e) of hourly values assummg the
"compound 1s ermttmg(‘at the TA Luft Class II emission limit of IOOmg/Nm

GLC’s of toluene and ethylbenzene at the TA Luft Class II emission limit are

pr_edlcted not to exceed the Danish C-values (expressed as a 99 %1le).

The ground level concentrations for toulene at the regulatory limit are illustrated
as 99"%ile concentration contours in Figures 4.8. The same contour pattern may
be applied to ethylbenzene and xylene, aséuming that each compound is, in tlirn,_
emitting at the TA Luft ‘Cléss II limit. This, however, is é WOrSt case scenario as
the emissions will. be, most likely, composed of a mixture of corhpounds of Class

II type.

330964/AR02(0) : . . : : Page 20
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463

Total Organics

The ambient GLCs of Total VOC (as C) has been modelled assuming each stack is

emitting at the maximum concentration permitted for TA Luft Class III

concentrations (15_0mg/Nm3) (including Class I and Class II compounds).

Class Il (as C) 210 247 21

g _C/m_ : L

Table 4.6.7: Predicted 98" and 99" Percentile Total VOC (as C) GLCs With Each
Stack Emitting at the TA Luft Class IIT Emission Limit.

Table 4.6.7 shows that when all stacks are emltg:%g Class III compounds at the
maximum emission limit, the ground levgl co%centratlons will be lower than the

TA Luft Imission Limit value (as a 0&;‘% @g@rcentlle) for Class III Organics (1000.0
RN &\}\\ ‘

& §®
e

_ S _ : _
* The ground level concerftrgﬁons for Total Class III organics compounds, at the

S\
maximum emrssron lmg& are illustrated as og™ percentlle concentratlon contours in

Figure 4.10. QO

Concentration Contours"

~The geographical variation in organic ground level concentrations beyond the site

boundary are 1llustrated as concentration contours in Flgures 4:5 to Figure 4:10.

The contents of each figure are described below:

Figure 4.5 Predicted Toluene 99" Percentile Concentration For Typical Operation

Figure 4.6 Predicted Ethylbenzene 99" Percentile Concentration For Typical

_ Qperation ' _
Figure 4.7 Predicted Xylene 99" Percentile Concentration For Typical Operation

330964/AR02(0) N : . . Page21
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S

Figure 4.8 Predrcted Toulene 99" Percentrle Concentratron At The TA Luft Class I

errt

Figure 4.9 Predicted Total Class IT 98“’ Percentile Concentratio_n For Typical
‘Operation -

Figure 4.10 Predicted Total Class 11 98th Percentrle Concentratron At The TA Luft
Class ITT Limit

The maxi_murn concentrations predicted are for the highest 99”’ %ile and 98" %ile
concentratio'ns to be predicted at any .looation beyond the site boundary. All other
locations;_-are below these values. The concentration conto_uré show. where the
maximum concentrations are predicted to occur and the reduction Vin concentration

with distance away from the maxima.

The peak concentrations are observed either ne@ﬁthe site boundary or slightly to the
north-east of the site. This is prrmarrly@dug\“to the direction of the prevailing wind,
influence of buildings on plume dkﬁg\&ron (building downwash) and the ambient

release temperature of the emlsgtﬁrg\
| R ,\ | .
The nearest resrdentraI reeegfors to the Atlas OlI site are located at Rowan Park

and Oak Park. The mﬁi‘mum one hour GLCs for both Xylene and Total VOC (as

|

_ )

0)) at these recept@?s are outlined in Table 4.6.8 and are compared with the :
Danish C-values for xylene and the TA Luft Immission limit value for Class III -

| |

|

|

Organics which are expresSed as a 99"%ile & -98“’0/9ile, respectively. However,

the data indicates that, for both compounds, exceedences are iikely ai ilie néaiesi

residential receptors, under typical operating conditions.

Typical 3 Measured C : 989 10727

1
Operation Concentrations
2 TA Luft 3 Class II Organic 150 224
Limit at 100 mg/Nm® :
Relevant Standard C-value (as a 99™%ile); TA Luft Class 1II:
100.0 pg/ m’ 1000.0 pg/ m’*

Table 4:6.8 Maxrmum predicted Benzene Concentratrons (ug/m’) At Nearest
Residential Receptor.
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Figure 4.5: Predicted Toluene 99th Percentile Oo:nm::..»zo:m (microg/m3) For Typical Operation

EPA Export 26-02-2016:00:47:32

Printed on Recycled Paper




Figure 4.6: Predicted Ethylbenzene 99th Percentile Concentration (microg/m3) Eor Typical Operation

5

5
iR
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Figure 4.7: Predicted Xylene 99th Percentile Concentration (microg/m3) For

{
|
!
!

Typical Operation
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Figure 4.8: Predicted Toluene 99th Percentile Concentration (microg/m3) At The 'TA Luft Class 1 Limit
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Figure 4.9: Predicted Total Class I1I 98th Percentile Concentration (microg/m3) For Typical Operation
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Figure 4.10: Predicted Total Class III 98th Percentile Concentration (microg/m3) At The TA Luft Class III Limit
_
i
_
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4.6.5 Summary' '

46.5.1 Ground level concentrations of organics have been modelled to assess their
impact on ambient air quality. Results have been compared against the Danish
C-values, TA Luft immission guldellnes and ‘appropriate guidelines for

individual organrc species.

4652  Emissions from the site have been modelled based on measured emissions and

assuming that organic compounds.are emitted at the TA Luft emission limits.

'4,'6'5'3 Ground level concentrations of kylene from typical operation of the site and at
the TA Luft limit are predicted to exceed the Danish C- values (expressed as a
99™ %1le) by a factor of 10 and 0. 6, respectrvely GLC s of both toluene and
ethylbenzene from typical operation of the sff’e and at the TA luft limit are
predicted not to exceed the Danish (‘Qv%@%s (expressed as a 99" %ile).

SS

B \. o{@ -
4654 Ground level concentratlong(\‘@;{\@btal VOC (as C) from typical. operation of

the site are predicted tg&eﬁeed the TA Luft Immission limit for Class III
‘ Organrcs (expresseangq‘a 98th %ile) by a factor of 10. GLC’s of Total VOC
| (as C) at the TA gﬁ% Class III emission limit are predrcted not to exceed the
TA Luft ImInlS%POl’l limit for Class III Orgamcs ‘
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50 OVERALL SUMMARY OF EMISSIONS FROM ATLAS OIL LTD |
5.1 Assessment ‘S.umm'ary B

5.1.1 Ground level_‘concentrati_ons (GLCs) of toluene and ethbeenzene ‘have been
" predicted to be below the Danish C-valueﬂ(expressed as a 99“71 %ile of hourly

_ Values) using both recently collected "m'onitoring data and assuming emissions at

the TA emlssmn limit" Furthermore, GLCs of Total VOC (as C) at the TA Luft

Class III emlssmn limit are predlcted not to exceed the TA Luft Immission limit

er Class III Organics (expressed as a 98" %1le).

5.1.2 ~Ground level concentrations of benzene have been prediete'd to exceed the Danish
C- value 'using recently collected monitoring data. Typical operation exceeds the
9%1le immission limit by 100% ‘while emissions @t the TA Luft limit exceed the

: \
99%ile immiission limit for benzene by 65%. §®

513 Ground level concentrations of xy@%&from typical operatlon of the site and at the .
TA Luft limit are predlcted é@ @ﬁceed the Danish C-Values (expressed as a 99"
%11e) bya factor of 10 arz@Q@ respectlvely
‘ _ . : xé\ ) . _
5.1.4 Ground level concefitrations of Total VOC (as C) from typical operation of the
site are predicted to exceed thel TA Luft Immission limit fdr Class III Orgarﬁcs

(expressed as a 98" %ile) by a factor of 1_0..
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APPENDIX I
DESCRIPTION OF THE AERMOD MODEL

~ Emissions from Atlas Oils Ltd. factory have been modelled uSing'the AERMOD -

dispersion model which has been developed, in part, by the U.S. Environmental
Protection Agency (USEPA). The model is a steady-state Gaussian model used to-
assess pollutant concentrations associated with industrial sources. The model is an
enhancement on the Industrial Source Complex-Short Term 3 (ISCST3) model

wluch has been widely used for emissions frorn 1ndustr1al sources. ‘

AERMOD is a multi source model_which can take into a(_:count the following:-.

e Source location |

o Pollutant mass emission rates _

o Emission heights, velocity and release temperatures

o Source, terrain and receptor elevations .

o Building and on-site structure dimensions

e Variable emissions with hour of day, month and season
¢ Gravitational settling : @\o@

o Pollutant decay and washout or deposition &°

o Generic or hourly sequenced meteor@@g@al data

G

‘ O : . :
The model builds up a 3 dimensior@l%&’\sualisation of the site and surrounding area to
assess the impact of these fag on plume dispersion. Like many other models

available, the AERMOD rn\e’:él@lopredmts pollutant dispersion in two-stages: plume
rise and subsequent Guass?a@‘glsperslon ‘
S\
Plume Rise and Beh{\aﬁlour
: oY _ ) . . .

The core of the plume rise equations use algorithms developed by Briggs (1969,
1971 and 1975). The height of the final plume rise is dependant on the prevailing
windspeed, atmospheric stability and momentum and buoyancy associated with the

plume  _The plume is also_influenced hy stack tip and building_downwash, _the -
. equations of wh1ch used in this study have been calculated by Briggs (1974) and

Schulman Scrire (1980) and -subsequently refined by the USEPA. Downwash is a
function of the structure dimensions, windspeed, wind-direction and emission height.

The plume is assumed to rise initially due to momentum and buoyancy and gradually
rise to its ‘maximum height above ground level once the heat and subsequent
budyancy of the plume has equilibriated with the surrounding air. AERMOD. has
made substantial improvements in the area of plume growth rates. ISCST3
approximates turbulence using six Pasquill-Gifford-Turner Stability Classes and
bases the resulting dispersion curves upon surface release experiments. = This

- treatment, however, cannot explicitly account for turbulence in the formulation.

AERMOD is based on the more realistic modern planetary boundary layer (PBL)

theory which allows turbulence to vary with height. This use of turbulence-based

330964/AR02(0)
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plume growth w1th helght leads to a substantlal advancement over the ISCST3
_treatment B : :

Guassian Dispersion

~When the height of the plume has stabilised, the dispersion of pollutants is then
based on Guassian dispersion horizontally and vertically ‘from the plume centreline.
A number of dispersion coefficients are available to the model. In this study rural
dispersion coefficents as opposed to equations used in densely populated areas have
. been used.

Improvements over the ISCST3 model include the treatment of the vertical
distribution of concentration within the plume.. ISCST3 assumes a Gaussian
distribution in both the horizontal and vertical direction under all weather conditions.
AERMOD, however, treats the vertical distribution as non-Gaussian under
convective (unstable) conditions while maintaining a Gaussian distribution in both
the horizontal and vertical direction during stable conditions. This treatment reflects
the fact that the plume is skewed upwards under convective conditions due to the
greater intensity of turbulence above the plume than below. The result is a more
accurate portrayal of actual conditions using the@\.ﬁRMOD model.
| P

Improvements have also been made 1 gtion to mixing height. The treatment of
mixing height by ISCST3 is based q&a)\@ngle morning upper air sounding each day. -
AERMOD, however, calculatesooﬁén@ﬁ‘tg height on an hourly basis based on the
morning upper air sounding a éléé surface energy balance, accounting for the solar
radiation, cloud cover, reﬁ\e\@vuy of the ground and the latent heat due to
evaporation from the gr u;nﬂ cover. This more advanced formulation provides a
more realistic sequence g?the diurnal m1x1ng height changes.

. Qoo
Model Outputs

AERMOD can calculate hourly, 2hr, 3hr, 4hr, 6hr, 8hr, 12hr, 24hr, monthly and
period average ground level concentrations for selected meteorological periods.
“The concentrations can ve. presenied-iin boilr iabulai - aid-giapiucar-forni-(wit a
suitable support package). In conjunction with the PERCENTILE programme,
percentiles for each averaging period can be calculated at each location investigated.

l
|
|
|
AERMOD has been extensively validated in field studies covering a range of both
terrain options and averaging times. . For all averaging times, in general, and in most
terrain options, AERMOD’s model performance was better than that of ISCST3. ‘
As a result of the advancements in the formulation and rigorous validation, a joint ‘
USEPA-AMS (American Meteorological Society) committee has recently ‘
recommended that AERMOD may be used as a replacement for ISCST3 for /
regulatory modelhng applications. : ' l
|
|
|
|
|
|
|
l
|
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APPENDIX II

SOURCE DATA
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