
Appendix E: 
Emissions of Atmosphere. 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 12-11-2012:23:28:09



Atmospheric Emissions Monitoring Report 

I tal 

aient Basta Wsons Ud 
I 

Rojed Title Atmospheric Einiss'ons Monitoring at Basta Parsons Limited 

Document Title Monitoring of tinisionsto Atmosphere at Basta Parsons Limited, Tubbercurry, 03. gig0 

Document No. 

This Document 
Bmprises 

Text List of Tables List of Figures No. of Appendices 

4 4 4 3 

k V  status U W S )  kviewedBy ApprovedEy OffiaedCiigin Issue Date 

Daft Oliver Fitsimons Fergal Coyle Fer@ 03yle Monaghan 8'h December 201 1 

final Oliver RtLsimons Fergal a y l e  Fergal 03yle Monaghan 19Ih December 
201 1 

1 

91 L L / Z L  1 Wd L L : Z  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 12-11-2012:23:28:09



1 .o 

2.0 
'1 

3.0 

4.0 

Introduction 

Methodology 

amrnary W l t s  

Discussion 

Zd 

Atmospheric Emissions Monitoring Report 

Appendix i Laboratory Analysis l??sults 

Appendix ii Smpling Data 

Appendix iii Laboratory Certificatesof 

Analyas 

3 

3 

5 

6 

7 

8 

10 

2 

Wd L 1 : Z  91 L L I Z L ,  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 12-11-2012:23:28:09



I Ed 

Atmospheric Emissions Monitoring Report 

1.0 Introduction 

lhe following report details the findings of atmospheric emissions monitoring carried out on 

behalf of 5ada Brsons Ud. Tubbercurry, Co. Sigo. Atmospheric emissions monitoring from the 

furnace stack was undertaken on 27‘h October 201 1. 

Condition 5.1 of theIFKlstatesthat Nospeafiedemission to theatmosphereshall exceed the 

emission limit value set out in %edu/e ?(i) tinissonsto AtmoSphere, subject to Bndition 3 of 

this licence. There shall be no other emission to the atmosphere of environmental significance. 

! Monitoring of the stack emissions was carried out in accordance with Condition 10, Monitoring 

of the company 1.P.C licence Fkg. No 269 

Wedule l(i) spedfiesthe limitspertainingto emissionsfrom the furnace stackwhile %edule 1 

(ii) specifiesthe method of analysis 

Metal emissionsand total partiwlateswere monitored. 

Emission Point Reference No’s.: Furnace A2-1 

Location : Rocess building 

Monitoring wascarried out Mr. Oliver Fitzsimons RScand Mr. krgal Chyle B.% 
) 

2.0 Methodology 

Cognisance was taken of EPA Guidance documents AGI On 9te Safety Fkquirements and AGL 

Air EhissionsMonitoring Guidance Note. 

Monitoring was undertaken in conditions considered normal and representative of everyday 
activity at the plant. 
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Atmospheric Emissions Monitoring Report 

Particulate emissions 

Merence methods 

0 1939096. Sationary source emissions- Manual determination of massconcentration of 

particulate matter 

IS I3 13284 Part I Particulate (low range). Sationary source emissions. Determination 

of low range massconcentration of dust. Manual gravimetric method 

0 

Total particulate matter was determined by sampling a measured volume of stack gasthrough a 

pre-weighed filter followed by gravimetric analysis in accordance with standards 193 9096 and 

IS I3 13284 Part 1 Particulate (low range). This Eiropean Sandard spedfies a reference 

method for the measurement oflow dust concentration in ducted gaseous streams. 

A representative, integrated sample was extraded from the flue gas and particulate matter 

entrained in the gas sample is separated by a filter. The pre-weighed filter was subsequently 

dried and weighed. The relative increase in the mass can be attributed to the collection of 

particulate matter on the filter. The sample was attained using lsokinetic sampling equipment. 

The equipment employs a carefully engineered sample node through which the sample stream 

is drawn at a veloaty o/N) equal to the duct (a&) veloaty Va). 

Metal emissions 

Merence met hods 

0 VDI 3868 part 1, (sampling). 

0 VDI 2268 parts 1 4  (analysis) 

0 IS EN 14385: Sationary source emissions. Determination of the total emission of As, 

a, 0, Cb, (3, Mn, Ni, Fb, Sb,llandV 

Metal concentrations were determined by analytical laboratory analysis while the total 

particulates are calculated gravimetrically. Analysis has been carried out by FitzSdentific 

Laboratory, Unit 35, Boyne Business k rk ,  W-ogheda, Co. Louth. 
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Atmospheric Emissions Monitoring Report 

LTquipment used 

‘TCR Tecora’ h&#. &!‘Automatic lsokinetic sampler. 

Quart filter paper 45 mm 

0 Rectronic balance 

3.0 %mmaryFaesrrlts 

Table 1 Metal concentrations 

Table 2 Total Particulatesand flow rate 

O The full analytical data is presented in Appendix i 

o A copy of the lsokinetic Smpling data can be found in Appendix ii , 

0 A Cbpy of the Certificate of Analysis for the analysing laboratory can be found in 

Appendix iii 
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Atmospheric Emissions Monitoring Report 

4.0 Discussion 

Monitoring of the stack emissionswascarried out in accordance with Condition I O ,  Monitoring, 

of the company 1.P.C licence Fl?g. No 269. 

The methods of sampling and analysis were carried out as prescribed in Schedule 1 (ii), 

Monitoring of hissionsto Atmosphere. 

The resultsshow that for each of Qassi , Classii, and aassiii inorganicduststhe concentrations 

are below the hission limit values. 

1 

The volumeemitted per hour isalsu within the Maximum hourly limit. 
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Atmospheric Emissions Monitoring Report 

4.13 
4.38 
4.93 
4 .7  
d 
d 
6 
4 
4.8 

Appendix i 

Table 3. Laboratory Analysis Faesults 

4.13 
0.41 1 
4.93 
4 . 7  
d 
d 
d 
4 

G.8 

Inorganic D M  Partides 

~~ 

Antimony Us/l 4.13 
Lead us/l 0.447 
Chromium us/] 4.93 
Manganese U g l  4 . 7  
Ratinum us/) 45 
Palladium us/l d 
Fhodium ug/l d 

filter code 
W 4  (Sample) 615 (Hank) 614 net 

Vanadium 
Tin 

Tel I u ri um 

~~ 

us/l 4 

Q.8 

Ld 

QassIII 

43.96 4.96 
4 .2  4 . 2  
4.47 4.47 
4.74 4.74 
d -4 ' 
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Atmospheric Emissions Monitoring Report 

Appendix ii 

slunpl i ng Data: 

I soki net i c sanpl i ng 

11-10-27 10.23 Thu 

Port Poi nt 

1 1 

1 2 

2 1 

2 2 

Devi  at i on Vel oci t y 
M v '  a 

- 19. 58 5. 88 

- 1 .37 6. 02 

- 1 . 3 4  5. 82 

0. 59 5. 76 

Di stance 
( C f l  

8. 6 

50. 4 

8. 6 

50. 4 

Press. 
d i f f .  
pi t ot 
( pa) 

28.204 

29. 61 

27.379 

27.334 

E T  FI ow Vol urre 

00: 05: 00 8. 022 0. 0357 

00: 05: 00 10. 073 0. 0449 

00: 05: 00 9. 741 0.043 

00: 05: 00 9. 829 0. 0441 

(hh: mn ss) q' Va vs n 

Tenper at u r  e Pr essur e 
t a  ('C) Pa (kPa)  

24. 6 98. 385 

24. 59 98. 52 

28.11 98. 631 

23.39 98. 731 

FINAL FaEpcRT 

fvkt hod : I SO 9096 no cent rat poi nt 

wK=T AND 64s SPEU FI CAT1 ON 
ci r CUI ar sect i on 

Ci a m t  er rn :  0.590 

Port no : 02 

Dow st ream rn:  1.80000 

Up s t ream m :  7.50000 

Nbl ecul ar wi ght k g / k m I  : 29. 0000 

Densi t y kglrrP3 : 1.29400 

cce % :  1.00000 
a? % :  1.00000 

WAt er vapor content k g l d 3  : 0. 0000 

M t e r  vapor r a t i o  r w  : 0.000 

Arrbi ent pressure kPa : 97. 95 

NEASUREPaM 

Suggested poi nt f o r  di arret er : 02 

Se1 ect ed nunber of poi nt : 02 
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Atmospheric Emissions Monitoring Report 

S W L E D  VohlRVES 

Dry  at gas mt er vg nP3 : 0. 1829 
Dry der i  ved Vdn nP3 : 0.0000 

Dry s t d .  c o n d i t i o n  Vgn rrP3 : 0. 1678 
\S$t at m a s u r e  p l a i n  V ga nP3 : 0. 1883 

Nozzl e di anet er mn: 6. 000 

Aver age f I ow q' Va l l m n  : 9.417 
Aver age f I ow q' Vn I l m n  : 8.390 
Average nozzl e speed v '  N nf s : 
5. 55 
Average duct speed v ' a  nfs : 
5. 87 
Total de r i ved  t i  rre ETd hh: mn ss : 00: 00: 00 

Total el apsed t i m ETt hh: mn ss : 00: 20: 00 

ISaaNETICcos(a#TICN 
I S O r a t e  v' NI v' a 
0. 95 
I SO devi at i on W % :  - 
5.44  

DUCT FLWRATE 

Nbi st actual Q Va rrP31h : 5774.50 
fvbi st  st andard Q Vn nP3lh : 5144.64 
[ x y  st andard W n  n P 3 l h  : 5144.64 

AVERAGE VALUES 

Act ual t e w e r  at ur e t a  " C :  25.17 
Gas m t e r  tenpera tu re  t g  " C :  14.78 

Aux. 1 t enper at ur e " C  : 300. 00 

Aux. 2 t enper at ur e " C  : 300. 00 
Act ual pressure kPa : 98. 567 
Press. d i f f .  P i t o t  Pa : 28.124 
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Appendix iii 

Laboratory Certificatesof Analysis 
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Atmospheric Emissions Monitoring Report 

scientific 

Monitoring and Test ing  Serv ices  

Ulill 35. 
Borne Business Pork 
Orogheda 
CO. LOUih 
Ireland 

Tel -35: d l  9845~ao 
Far + ? 5 3 J I 9 8 4 6 1 i l  
Web wb%..v l itisct le 
email inlo@litzsci le 

Cirsromcr Fcrgal Coylo 
FJ Coylo 8 Associales 

Magnet Mall 

70171 Glasslough S I  

Monaghan 

CO Monaghan 
Cusromer PO 

Cusromer Ref 814 

Lob R c p o n  Ref. No. 

Oaro of Roceipr 

Sampled O n  

Date Tesring Commenced 

Received or Collccted 

Condif ion on Receipt 

Dale of R e p o n  

Sample Type 

17601021 101 

09/11/2011 

0811112011 

09/1 ll2011 

Delivered by Customer 

Acceprabls 

2111 l l2011 

Other 

Test Parameter 
Antimony (Fdier) 
Aisenic IFilier) 
Cadmturn (Filler) 
Chromium (Film! 
Coball ifii ier) 
Copper (Filler) 

Lead i F d W  
Manganese (Filler] 
Mercury \FtItcr) 
N:sLPI JFdIpr~ 
Palladium (Filler) 
Platinum (Filter) 
Rhodium !Fil:er) 
Seleniuin (Filler) 

Tellilrmn (Filler) 

Thallium (Filler? 
Tin (Ft!ler! 
VanaOwm ~Fll !ef i  

CERTIFICATE OF ANALYSIS 
SOP 

177 
I 7 7  

177 
1 7 i  
l i 7  
177 

177 
I ii 
I78 
I 7 7  

227 
227 
2 2 i  
177 

277 
1 i i  

I T 7  
lii 

Analytical Technique 
ICPMS 
ICPMS 
lCPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 

ICPMS 

ICPMS 
ICPMS 
ICPMS 
lCPIvlS 

ICPMS 

ICPMS 
ICPMS 
ICPh4S 

Signed ; T{, ‘&kL<.uV\ 

Aoife Harmon - Technical Supervisor 

Result 
<o 13 
<O 96 
<o 09 
CO 93 
c0.2 
0 752 
0 ad? 

.10 7 

.:o 2 
a . t i  

<5 
el 

c5  

<5 
c0.2 
<2 8 
ca 

<O 74 

Units Acc 
uglfiller 
uglfilter 
uglFilrcr 
ugIFdier 
uglfiller 
ug:fil;er 
uglfiller 
ugiFiliei 
tuglFiliei 
iigiFilInr 
uglFilter 
uqlfilier 
uglFiller 
ug1Fd;er 

ug!Filler 

uglFtlter 
ug1Fd:er 
ugiFil!ar 

Aci  

All organic results are analysec as receive5 aiio all resu11s are correciec lor drvaelghl a1 104 C 
ResuIIs shall no: be reproducea excepl in lull \vil:~ouI Ihe approval 01 F i b  SileniiRC 
Resulls conlained In fhcs reporl relaie only :o the samples tesled 
“Tne analyIirdl resuti !or this paramelei may no: be reflective 01 lhe c0ncen:ralmn plesenl a1 Ihe ( m e  of sampling ihE maximum 
recommended Dresewal~on time for this paramelei has been eYCeeaed 

AcC.edi:ed Parmeters b y  IS0 : i o 2 5  2005 

P a g e  1 of 1 
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Atmospheric Emissions Monitoring Report 

scientific 

M o n i t o r i n g  a n d  T e s t i n g  Serv ices 

Customer Fcrgal Coylo 

FJ Coylc 8 Associates 

Magnet Mall 

7Onl Glasslough st 

Monaghan 

CO Monaghan 
Cuetorricr PO 

Cusiomcr Rol  015 

Lab R e p o n  R e f  No. 

Dare 01 Rcceipt 

Sampled On 

Dare Testing Conimcnced 

Received or Collected 

Condition o n  Reccipl 

Date of Reporl 

Saniple Type 

17601021102 

0911 11201 1 

OBI1 112011 

0911 112011 

Dellvcrcd by Cusloiner 

Acceptable 

2111112011 

Olhcr 

Test Parameter 
Antirnony (Filler1 
Arsenic (Filter) 
Cadrnwn, iFilIer: 

Chiomum (Ftlieri 
Cuball (Filter) 
Copper (Fdleri 
L e i d  tFriteri 
Manganese IFdleri 
Irlcrcwy iFillco 

NKhel ?F:Ll?rl 

Palladium IFillerl 
Platinum (Fillerl 
RhOU!um [Filter) 
Selenium i.Filter) 

TeIldia!m (Filleri 
Thallium (Filterl 
Tin IFilirri 

Vanabwrn IFilIer! 

CERTIFICATE OF ANALYSIS 
SOP 

1 i i  
I77 

I i i  

I i i  
177 

177 
177 
I i i  
I78  

177 

227 
227 

227 
1 i i  

2 2 i  

I i i  
177 

1 7 i  

Analytical Technique 
ICPMS 
iCPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPUS 

ICPMS 
ICPMS 
ICPMS 

ICPMS 
ICPMS 
ICPlVlS 

Result 
CO 13 
<o 96 
C O  09 
c.0 93 

CO 2 
0 460 
CO 38 
4 7 
CO 2 

<O '17 

c 5  

<5  
c s  

CO 74 

=5 
CO 2 
-2 a 
<1 

Units Acc 
ug;Frlter 
ug!Filler 
uglFilier 
uglFiller 
uglFiller 
uo!Filler 

uglFiller 
uglFi!;er 
uglFilrer 
Iig!Fti:er 
ug:Filter 

uglF4ter 
uglfiiter 
uglFilter 
ug1FiI:er 

uglFllter 

uglFilter 
uglFtllei 

Signed: -. 
Aoife Harmon - Technical Supervisor 
ACC Accredzled Paramelei3 b y  I S 0  17025 2005 

Gi! argan!c r~svlis are analysed as recetveu and all resulk aie ccrreciec for dry iveaghl ai IGJ C 
Resi!!ls snall not be reofoduced except In :ut1 rvilhoul the approval 01 Ftii Scicnlhc 
Resuiis coniained m Inti repon relale only to Ihe samples leslea 
"The an;lly:ical result !or Ihis paramelel may nct be renecovc of !he conienlraiion piesent ai  !he time of snrnpl~ng The maximum 
rEcommenbec! presewai!on llme lor this  Oaramerer ha5 been exceebed 

P a g e  1 of 1 
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Client Basta Parsons Limited 

! 
0 

Project Title 

Document Title 

~ ~~ ~ ~~~ 

Atmospheric air quality at Basta Parsons Limited, Tubbercurry, Co. Sligo. 

Analysis of Stack Emission from Furnace Building at Basta Parsons Facility 

1 Document No. 

DCS 

J 

This Document 
Comprises 

No. of TOC Text List of Tables List of Figures Appendices 

J J J J 3 

Rev. 

01 

I 1 

Status 1 Author(s) Reviewed By Approved B y  Office of Origin Issue Date 

1 8Ih August 
2009 Draft OF/CF FC F.J.C. Roscommon 
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L 

F.J. Coyle 2% Associates 
Environmental Consultants 

I d  

Basta Parsons Limited 

1 .o introduction 

2.0 Methodology 
2.1 Metal Emissions 
2.2 Gaseous Emissions 

3.0 Summary Results 

4.0 Discussion 

Appendix i 

Appendix ii 

Appendix iii 

I 

Laboratory Analysis Results 

Sampling Data 

Certificate of Analysis 

Atmospheric Air Monitoring 

P2 

Pg No. 
3 

3 
3 

3 & 4  

4 

5 

6 

8 

10 

2 
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‘ 1 2 / 1 1 / 6  2 : 1 2  P M  
Ed 

F.J. Coyle & Associates 
Environmental Consul tan ts  

Basta Parsons Limited 

1.0 Introduction 

The following repoi?: details the findings of atmospheric emissions monitoring camed 

out on behalf of Basta Parsons Lii~zitecl, . Tubbercurry, Co. Sligo. Atmospheric 

emissions monitoring from the furnace stack were undertaken on 17th July 2009. 

Metal emissions and gaseous emissions were monitored from a referenced sampling 

stack on the roof of the foundry building the Emission Point Reference No: Furnace 

A2-1 as per the granted P P %  Licence Ref. No. P0269/01 

2.0 Methodology 

2.1 Metal emissions 

The sample was taken using Isokinetic stack sampling equipment. 

Isokinetic means that the sampling flow rate must be set that the gas velocity entering 

the sampling probe nozzle is equal (or as close as possible) to the gas velocity of the 

stack. 

Metal concentrations were determined by analytical laboratory analysis while the total 

particulates are calculated gravimetrically. Analysis has been camed out by Euro 

Environmental Services, Unit 35,Boyne Business Park, Drogheda, Co. Louth. 

Equipment used 

‘TCR Tecora’ Isostack Basic Automatic Isokinetic Sampler. 

This automatic Isokinetic sampler has been realised in accordance with the most 

recent I S 0  9096 Standard. 

2.2 Gaseous emissions 

In-situ sampling and analysis was performed by trained technicians using a Horiba 

PG-250 portable stack gas analyzer. This instrument can simultaneously measure up 

to five separate gas components. 

The PG-250 uses 

Q Non-dispersive IR detection for CO, SOz, and CO;, determination 

Atmospheric Air Monitoring 
P3 

3 

Wd 8 E : P  L I L L I Z  L I 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 12-11-2012:23:28:09



‘ 1 2 / 1 1 / 6  2 : 1 2  P M  

Parameter 
TA Luft Inorganic Dust Class I 

F.J. Coyle & Associates 
Environmental Consultants 

E.L.V. Conc. (mg/mj) 
0.2 mg/m3 (at mass flows >1 g h )  < 0.2 

bd 

TA Luft inorganic Dust Class I11 

Basta Parsons Limited 

5.0 mg/m’ (at mass flow025 g k r )  C5.0 

0 

e 

Chemiluminescence (cross-flow modulation) for NOx 

A galvanic cell or an optional zirconium oxide sensor for 02 measurements. 

3.0 Summary Results 

Furnace 
stack 
A2- 1 

Table 1 Metal concentrations. 

48 

I TA Luft Inorganic Dust Class I1 I 1.0 mg/m3 (at mass flow05 g/hr) I < 1.0 

Volume Emitted Per Hour: 5269.14 m3 

A Copy of the Certificate of Analysis for the analysing laboratory can be found in 

Appendix i . 

A copy of the Isokinetic Sampling data can be found in Appendix ii . 

Table 2Gaseous concentrations. 

Average Flue Gas Emissions - Corrected to 3% Oxygen . 

Oxygen YO 

20.32 

NOx as 
NO2 
mgmrn3 

3.06 

SOX as SO2 
rngmrn3 

13.52 

Standard Reference Conditions 

The concentrations of flue gas emissions have been calculated to standard reference 

conditions as follows. 

Atmospheric Air Monitoring 
P4 
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' 1 2 / 1 1 / 6  2 : 1 2  PM 

/ .  

Arsenic 
Cobalt 
Nickel 

I 

I 
I .  

Ug/l <0.96 C0.96 C0.96 

Ug/l <0.85 C0.85 ~ 0 . 8 5  
ug/l <1 <1 <1 

F.J .  Coyle 8 Associa tes  
Environmental Consul tan ts  

Appendix i 

Table 3. Laboratory Analysis Results 

Inorganic Dust Particles 

S d  

Basta  Parsons Limited 

Filter code 
B15 (Sample) B16 (Blank) B15 

I Class I 

Mercury <0.2 C0.2 

Thallium c0.2 <0.2 

(Class I1 

Class I11 

Atmospheric  Air Monitoring 

P5 
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2 : 1 2  PM 
9d  ' 1 2 / 1 1 / 6  

F.J. Coyle 8 Associates 
Environmental Consultants 

Appendix ii  

Sampling Data: 

, Isokinetic sampling 
0 9 - 1 7 - 0 7  1 0 . 2 6  Fri 

Distance ET Flow Volume 
Port Point ( c m )  (hh:mm:ss) q'va v9n 
1 1 8 . 8  0 0 : 1 5 : 0 0  2 9 . 6  0 . 3 8 6 3  

1 2 5 1 . 2  0 0 : 1 5 : 0 0  2 7 . 4  0 . 3 4 6 5  

Press. 
Deviation Velocity diff . Pitot Temperature 

Volume Vdn DI v'a (Pa) ta ( " C )  

0 0 . 1  6 . 2 8  3 1 . 4 8 7  3 6 . 5 6  

0 - 0 . 1 5  5 . 8 4  2 6 . 3 2  4 7 . 8 7  

FINAL REPORT 

Method : IS0 9096 no central point 
DUCT AND GAS SPECIFICATION 
Circular section 
Diameter m : 0.600 
Port no : 02 

PROGRAMMED VALUES 
Derived flow qVdn l/m : 0 . 0 0 0  

MEASURE POINT 

Suggested point for diameter : 01 
Selected number of point : 01 

SAMPLED VOLUMES 
Dry at gas meter vg mA3 : 0.8096 
Dry std. condition Vgn m*3 : 0.7326 

Wet at measure plain V'ga m A 3  : 0.8572 
Nozzle diameter mm : 10.00 

Average flow q'Va l/min : 28.57 
Average flow q'Vn 
Average nozzle speed v'N m / s  : 6.06 
Average duct speed v'a m / s  : 6.06 
Total elapsed time ETt hh:mm:ss : 00:30:00 

ISOKINETIC CONDITION 

I l/min : 24.42 

IS0 rate v 'N/v' a : 1.0 
IS0 deviation DI % : 0.06 

DUCT FLOW RATE 

Moist actual Q'Va mA3/h : 6165.20 
Moist standard Q'Vn mA3/h : 5269.15 
Dry standard QVn mA3/h : 5269.15 

Atmospheric Air Monitoring 

P6 

Basta Parsons Limited 
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8 .  
1 .  

F.J. Coyle 8 Associates 
Environmental Consultants 

1 

I 
1 .  
I 
I 

Appendix iii 

Ld  

Basta Parsons Limited 

Atmospheric Air Monitoring 
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I , copy of this certificate is available on ww/.euroeno.ie 

Cusfomer Fergal Coyle 

FJ Coyle & Associates 

Magnet Mall 

70171 Glasslough s t  

Monaghan 

CO Monaghan 

I .  
I 
I Customer PO 

Customer Ref 820 

Lab Report Ref. No. 1760/020101 

Date of Receipt 24/07/2009 

Date Testing Commenced 24/07/2009 

Received or  Collected 

Condition on Receipt Acceptable 

Date of Report 30/07/2009 

Sample Type Other 

Courier: An Posr 

[Tec+,Parameter 
Al,,,rnony (Filter) 
Arsenic (Filter) 
Cadmium (Filter) 
Chromium (Filter) 

Cobalt (Filter) 
Copper (Filter) 
Lead (f i l ter) 

M2 n g a n es e ( Fi Iter) 
?ZLfCU7* !:,!:2#.; 1 Nickel {Filter) 

Palladium (Fitter) 

I Platinum (Filter) 
Rhodium (Filter) 

I 
Selenium (Filter) 
Tellurium (Filter) 

Thallium (Filter) 

Tin (Filter) 

\ '  qdium (Filter) 
\ 

I 
I 

SOP 
177 

177 
177 

177 

177 
177 

177 

177 
;:3 

177 
184 
184 

0 
177 

184 

177 

177 

177 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 
ICPMS 

ICPMS 
ICPMS 
;.z? tL:5 

ICPMS 

ICPMS 
ICPMS 
ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

Result 
<0.13 
<0.96 
<0.09 

<0.93 

c0.2 
0.6 

0.5 
c0.7 
<3.2 

<0.47 

<5 
<5 
<5 

C0.74 
<5 

<0.2 
c2 8 

<4 

- Signed : % C L ( '  (obk& -- -.-. 
Katherine McQuillan - Deputy Technical Manager 

A x .  ' Accredited Parnrnekrs by I S 0  17025:2005 

All oi-rjanic resc!ts a r e  arlcllysed as re-eived 2nd ai !  rescllts .?rz scrtected for dry weigh: at 104 C 
Results shall no1 be reproduced. except in ful!. wiihoui thi! approval of ELRG environmmiai Sewices 
Resiiks con':3inpd iii !his report relate only to the samples tested 

Units Acc. 

uglFilter 
uglFilter 

uglFilter 

uglFilter 

uglFilter 
uglFilter 

uglFilter 
uglFilter 
q ! ; ; : t s  

uglFilter 

uglFilter 

uglFilter 
uglFilter 
uglFilter 

ug/Filter 

uglFil ter 

uglFilter 

ug l f i l ter  

P s y e  1 0' ! 

P8 
Wd 8E:b I l t l l Z L ,  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 12-11-2012:23:28:09



' 1 2 / 1 1  / 6  2 : 1 2  P M  
6d R ' "  

I '  
I 

b 

I 
I 
I 
I 
I 
P 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Envi'ronmental Science & Management 
Water,Soil & Air Testing 

A copy of this certificate is available on wa.euroenv.ie 

Customer Fergal Coyle 
FJ Coyle & Associates 

Magnet Mall 

70/71 Glasslough s t  

Monag!ian 

CO Monaghan 
Customer PO 

Customer Ref B21 

Lab Report Ref. NO. 

Date of Receipt 

Date Testing Commenced 

Received or Collected 

Condition on Receipt 

Date ofHeporf 

Sample Type 

Unit 35 
Bayne Business Park 
Drogheua 
CO Louth 
Ireland 

Tel ~ 3 5 3 4 1  9845440 
Fax +35341 9646171 
Web w n v  euroenv le 
ernail info@euroenv le 

1760/020/02 

24/07/2009 

24/07/2009 

Courier: An Post 

Acceptable 

30/07/2009 

Other 

I 

r 
Antimony (Filter) 
Arsenic (Filter) 
Cadmium (Filter) 
Chromium (Filter) 
Cobalt (Filter) 
Copper (Filter) 
Lead (Filterj 

Nickel (Filter) 
Palladium (Filter) 
Platinum (Filter) 
RhGdium (Filter) 
Selenium (Filter) 
Tellurium (Filter) 
Thallium (Filter) 
Tin (Filter) 
Vanadium (Filter) 

~~ 

SOP Analytical'Teclinique Res u It, 
177 ICPMS 
177 ICPMS 
177 ICPMS 
177 ICPMS 
177 ICPMS 
177 ICPMS 
177 ICPMS 
177 ICPMS 
l ' i B  IC?MS 
177 icprns 
184 icprns 
184 ICPMS 
0 ICPMS 

177 ICPMS 
184 ICPMS 
177 ICPMS 
177 ICPMS 
177 ICPMS 

<0.13 
<0.96 
co.09 
C0.93 
4 . 2  

0.4 
~0.38 
e0.7 
=u.2 

<0.47 
<5 
c5 
<5 

CU.74 
c5 

4 . 2  

<2.8 
<4 

Signed : :u)Lb'd' &,&c 
Katherine McQuillan - Depufy Technical Manager 

Acc Accredited Parameters by IS0  17025 2005 

All organic results are anaiysed as received and all results are corrected for dry weight at 134 C 
Results shall not be reprcduced, except in full, without the apprcval of EURO environmental services 
Results contained in this report relate only to ths samples tested 

P9 

Units Acc. 
ug/Filter 
uglFilter 
uglfilter 
uglFilter 

uglFil ter 
uglFilter 
ug/Filter 
uglFilter 
ugFiiier 
uglFiltcr 
uglFilter 
uglFilter 
uglfilteu 
uglFilter 
uglFilter 
uglFilter 

uglFilter 
uglFilter 
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Basta Hardware Limited 

Client 

Project Title 

Document Title 

Document No. 

F.J. COy e & Associates 

Basta Hardware Limited 

Atmospheric air quality at Basta Hardware Limited, Tubbercurry, Co. Sligo. 

Scope of Works for Assessment of Air Quality due to the Furnace Stack 

I 

' 1 2 / 1 1 / 6  2 : 1 3  PM 

1 4 

F.J. Coyle & Associates 
Environmental Consultants 

DCS 

X 

This Document 
Comprises 

No. of TOC Text List of Tables List'of Figures Appendices 

X J J J 3 
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F.J. Coyle & Associates 
Environmental Consultants 

Basta Hardware Limited 

1 .o Introduction 

2.0 Methodology 
2.1 Metal Emissions 
2.2 Gaseous Emissions 

3.0 Summary Results 

4.0 Discussion 

Appendix i Laboratory Analysis Results 

Appendix ii Sampling Data 

Appendix iii Certificate of Analysis 

Atmospheric Air Monitoring 
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F.J. Coyle & Associates 
Environmental Consultants 

Basta Hardware Limited 

1 .O Introduction 

The following report details the findings of atmospheric emissions monitoring 

carried out on behalf of Basta Hardware Ltd. Tubbercurry, Co. Sligo. 

Atmospheric emissions monitoring from the furnace stack was undertaken on 

22nd June 2007. 

Metal emissions and gaseous emissions were monitored. 

Emission Point Reference No’s.: Furnace A2-1 

Location : Process building 

2.0 Methodology 

2.1 Metal emissions 

The sample was taken using lsokinetic SIdCk sampling equipment. 

lsokinetic means that the sampling flow rate must be set that the gas velocity 

entering the sampling probe nozzle is equal (or as close as possible) to the 

gas velocity of the stack. 

Metal concentrations were determined by analytical laboratory analysis while 

the total particulates are calculated gravimetrically. Analysis has been carried 

out by Euro Environmental Services, Unit 35,Boyne Business Park, Drogheda, 

Co. Louth. 

Equipment used 

‘TCR Tecora’ lsostack Basic Automatic lsokinetic Sampler. 

This automatic lsokinetic sampler has been realised in accordance with the 

most recent IS0 9096 Standard. 

Atmospheric Air Monitoring 
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Parameter E.L.V. 
TA Luft Inorganic Dust 'lass 
I 
TA Luft Inorganic Dust 'lass 
II 
TA Luft inorganic Dust 'lass 
111 

0.2 mg/m3 (at mass flows >I g/hr) 

1 .O mg/m3 (at mass f l o w s 5  g/hr) 

5.0 mg/m3 (at mass flows>25 g/hr) 

F.J. Coyle & Associates 
Environmental Consultants 

Conc. (mg/m3) 
c 0.2 

1 .O 

~ 5 . 0  

Basta Hardware Limited 

2.2 Gaseous emissions 

In-situ sampling and analysis was performed by trained technicians using a 

Horiba PG-250 portable stack gas analyzer. This instrument can 

simultaneously measure up to five separate gas components. 

The PG-250 uses 

0 Non-dispersive IR detection for CO, SO2, and CO2 determination 

Q Chemiluminescence (cross-flow modulation) for NOx 

0 A galvanic cell or an optional zirconium oxide sensor for 0 2  

measurements. 

3.0 Summary Results 

Table 1 Metal concentrations. 

Volume Emitted Per Hour: 5269.14 m3 

A copy of the Laboratory Analysis Results for the analysing laboratory can be 

found in Appendix i. 

A copy of the lsokinetic Sampling data can be found in Appendix ii . 

A copy of the Certificate of Analysis from the analysing laboratory can be 
found in Appendix iii. 

Atmospheric Air Monitoring 
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Source 

Fu r n ace 
stack 
A2-1 

F.J. Coyle & Associates 
Environmental Consultants 

MOx as SOX as 
Temperature Oxygen %  NO^ so2 
OC r n g / ~ r n ~  mg/sdrn3 

48 20.32 3.06 13.52 

Basta Hardware Limited 

Table 2 Gaseous concentrations. 

Average Flue Gas Emissions - Corrected to 3% Oxygen 

Standard Reference Conditions 

The concentrations of flue gas emissions have been calculated to standard 

reference conditions as follows. 

0 Tem perat u re: 273 OK. 

Pressure: 101.3 kPa. 

Drygas 

4.0 Discussion 

Monitoring of the stack emissions was carried out in accordance with 

Condition I O ,  Monitoring, of the company I.P.C. licence. 

The methods of sampling and analysis were carried out as prescribed in 

Schedule 1 (ii), Monitoring of Emissions to Atmosphere. 

The results show that for each of Class i , Class ii, and Class iii inorganic 

dusts the concentrations are below the Emission limit values. 

The volume emitted per hour is also within the Maximum hourly limit. 

There are no emission limit values for gaseous emissions (for NOx and S02) 

detailed in the IPPC licence. 

Atmospheric Air Monitoring 
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F.J. Coyle & Associates 
Environmental Consultants 

Basta Hardware Limited 

Laboratory Analysis Results 

Atmospheric Air Monitoring 
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F. J. Coyle & Associates 
Environmental Consultants 

Basta Hardware Limited 

Table 3. Laboratory Analysis Results 

Inorganic Dust Particles 

Filter code 
B15 (Sample) B16 (Blank) B15 

Class I 
Cadmium ug/l co.09 co.09 co.09 
Mercury ug/l c0.2 c0.2 c0.2 
Thallium ug/l c0.2 c0.2 c0.2 

Class II 

Arsenic ~ 0 . 9 6  c0.96 ~ 0 . 9 6  
Cobalt ug/l c1 c l  <I 

Nickel Ug/l ~ 0 . 8 5  c0.85 c0.85 
Selenium ug/l <1 c l  c1 

Tellurium ug/l c 10 c l 0  c l 0  

Class 111 

Antimony Ug/l ~0.75 c0.75 ~ 0 . 7 5  

Chromium Ug/l CO. 93 c0.93 ~ 0 . 9 3  
Lead ug/l <1 ~ 0 . 3 8  CO. 62 

Manganese U!$l ~ 0 . 7  ~ 0 . 7  c0.7 
Platinum ug/l c l 0  c l 0  c l 0  
Palladium c l 0  c l 0  c l 0  

Rhodium ug/l c 10 c l 0  c l 0  
Vanadium ug/l cl c1 c1 

Atmospheric Air Monitoring 
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F.J. Coyle & Associates 
Environmental Consultants 

Atmospheric Air Monitoring 
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Basta Hardware Limited 
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s 

F. J. Coyle & Associates 
Environmental Consultants 

Certificate of Analysis 

Basta Hardware Limited 

Atmospheric Air Monitoring 
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, * 

CO 

Compiled by: F.J. Coyle & Associates 
70 - 71 Glaslough Street, 
Monaghan, 
Co. Monaghan 

. Compiled on behalf of: Basta Parsons Limited 
Tubbercurry, 
Co. Sligo 

Dated: 24'b July 2002 
First Half Monitoring for 2002. 
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Location: 

Emission Point Reference No’s.: 

Location : 

Date: 

Basta Hardware Ltd. 
Tubbercurry, Co. Sligo. 

Furnace A2- 1 

Process building 

Thursday 30th May 2002, 10:OOam 

Method 

The sample was taken using Isokinetic stack sampling equipment. 

Isokinetic means that the sampling flow rate must be set that the gas velocity entering the 

sampling probe nozzle is equal (or as close as possible) to the gas velocity of the stack. 

Equipment 

‘TCR Tecora’ Isustuck Basic Automatic Iskinetic Sampler. 

This automatic isokinetic sampler has been realised in accordance with the most recent 

IS0 9096 Standard. 
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Summary Results 

Param eter E.L.V. 

Table 1. 

Conc. (mg/m3) 

TA Luft Inorganic Dust Class I1 

TA Luft inorganic Dust Class III 

Total Particulates 

I TA Luft Inorganic Dust Class I I 0.2 mg/m 3 (at mass flows >1 gh) I < 0.014 I 
1 .O mg/m 3 (at mass f low95 gh) 

5.0 mg/m 3 (at mass f low925 g/hr) 

< 0.35 

< 2.6 

5.89 

' 1 2 / 1 1 / 6  , 2 21 P M  

I 

Volume Emitted Per Hour: 5214.31 m3 

A comprehensive table of results can be found in Table 2. Appendix i. 

A Copy of the Certificate of Analysis for the analysing laboratory can also be found in 

Appendix i. 

A copy of the Isokinetic Sampling data can be found in Appendix ii . 
Discussion 

Monitoring of the stack emissions was carried out in accordance with Condition 10, 

Monitoring, of the company I.P.C. licence. 

The methods of sampling and analysis were carried out as prescribed in Schedule 1 (ii), 

Monitoring of Emissions to Atmosphere. 

The results show that for each of Class i , Class ii, and Class iii inorganic dusts the 

concentrations are below the Emission limit values. 

The volume emitted per hour is also within the Maximum hourly limit. 
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, 

Appendix i 

Table 2. Laboratory Analysis Results 

Inorganic Dust Particles 

Filter code 
B2 (Blank) B3 (Sample) B3 

Cadmium mg/l <0.003 < 0.003 < 0.003 
Mercury mg/l <0.0005 < 0.0005 < 0.0005 
Thallium mg/l <O.OI < 0.01 < 0.01 

Class II 
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' 1 2 1 1 1 1 6 .  2 : 2 1  PM 

Cert of analysis to go here!! 
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Appendix ii 

Sampling Data: 

Isokinetic sampling 
1 

02-05-30 13 .54  Thu 

D i s t a n c e  ET Flow 
P o r t  P o i n t  (an) Min q ' V a  

1 1 8.8  1O:OO 27.495 

1 2 51.2 1 O : O O  28.042 

2 1 8 . 8  1O:OO 28.044 

2 2 51.2 1 O : O O  28.235 

FINAL REPORT 

Method : IS0 9096 no central point 

DUCT AND GAS SPECIFICATION 

Circular section 

Diameter 

Port 

Ambient pressure 

MEASURE POINT 

P r e s s .  
Deviation diff. T e m p e r a t u r e  P r e s s u r e  

Volume Vgn D1 P i t o t  ( P a )  ta ( " C )  P a  ( k P a )  

0 .2401  -2.92 0.023 35 .21  99 .871  

0.2455 -0.82 0 . 0 1  35 .56  100.227 

0 .2381  -0.81 0 . 0 1  45.57 1 0 0 . 3 6 1  

0.2319 - 0 . 1 4  0 . 0 1  56.38 100.388 

I 

' 1 2 / 1 1 / 6 .  2 : 2 1  PM 

m : 0.600 

no : 02 

kPa : 99.59 

Suggested point for diameter : 02 

Selected number of p o i n t  : 02 

SAMPLED VOLUMES 

Dry at gas meter vg mA3 : 1 .0424  

Dry derived Vdn m"3 : 0 .0000  

D r y  std. condition Vqn mA'3 : 0.9556 

Wet at measure plain V'ga m"3 : 1.1187 

Nozzle diameter mm : 10.000 
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' 1 2 / 1 1 / 6  2 : 2 1  PM 

Average flow q'Va l/min : 

Average flow q'Vn l/min : 

Average nozzle speed v'N m/s : 

Average duct speed v'a m/s : 

Total derived time ETd hh:mm:ss : 

Total elapsed time ETt hh:mm:ss : 

ISOKINETIC CONDITION 

IS0 rate v'N/v'a 

IS0  deviation DI % :  

DUCT FLOW RATE 

Moist actual Q'Va mA3/h : 

Moist standard Q'Vn mA3/h : 

27.968 

23.891 

5.93 

6.00 

00 : oo :  00 
00 : 40: 00 

0.99 

-1.08 

6104.16 

5214.31 

Dry standard QVn mA3/h : 5214.31 

AVERAGE VALUES 

Actual temperature ta " c  : 43.18 

Gas meter temperature tg " C  : 19.76 

Actual pressure kPa : 100.212 

Press. diff. Pitot Pa : 0.013 
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‘ 1 2 / 1 , l / 6  2 21 P M  

I c 

Parameter E.L.V. 
TA Luft Inorganic Dust Class I 0.2 mg/m3 (at mass flows >1 ghr) 

TA Luft Inorganic Dust Class I1 

TA Luft inorganic Dust Class 111 

1.0 mg/m3 (at mass f low95 g/hr) 

5.0 mg/m3 (at mass f low925 o r )  

F.J Coyle & Associates 

Conc. (mg/m3) 
0.11 

0.96 

3.29 

Location 

Basta Hardware Ltd. Tubbercurry, Co. Sligo. 

Emission Point Reference No’s.: Furnace A2-1 

Location : Process building 

Method 

The sample was taken using Isokinetic stack sampling equipment. 

Isokinetic means that the sampling flow rate must be set that the gas velocity entering the 

sampling probe nozzle is equal (or as close as possible) to the gas velocity of the stack. 

Metal concentrations were determined by analytical laboratory analysis while the total 

particulates is calculated gravimetrically. Analysis has been carried out by Euro 

Environmental Services, Southbank Hse., Drogheda, Co. Louth. 

Equipment 

“TCR Tecora’ Zsostack Basic Automatic Isokinetic Sampler. 

This automatic Isokinetic sampler has been realised in accordance with the most recent 

IS0 9096 Standard. 

LTotalParticu lates I I 6.5 1 I 
Volume Emitted Per Hour: 5270.94 m3 

1 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 12-11-2012:23:28:09



~~ 

' 1 2 / 1 1 / 6  2 : 2 1  PM 

F.J Coyle & Associates 

A comprehensive table of results can be found in Table 2. Appendix i. 

A Copy of the Certificate of Analysis for the analysing laboratory can also be found in 

Appendix i. 

A copy of the Isokinetic Sampling data can be found in Appendix ii . 

Discussion 

Monitoring of the stack emissions was carried out in accordance with Condition 10, 

Monitoring, of the company 1.P.C. licence. 

The methods of sampling and analysis were carried out as prescribed in Schedule 1 (ii), 

Monitoring of Emissions to Atmosphere. 

The results show that for each of Class i , Class ii, and Class iii inorganic dusts the 

concentrations are below the Emission limit values. 

The volume emitted per hour is also within the Maximum hourly limit. 

2 
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F.J Coyle & Associates 

Arsenic ug/l 5 18.9 155.2 

Nickel ug/l 288.7 145.4 

Cobalt ug/l 24.4 <10 

Selenium ug/l <lo <10 

Appendix i 

Table 2. Laboratory Analysis Results 

~ ~~~ 

Antimony 
Lead 

Inorganic Dust Particles 

Filter code 

~~ 

U g / l P  82.4 87.5 
ug/l 1254 126.7 

B9 (Sample) B10 (Blank) 

I 

Copper 
Manganese 
Platinum 
Palladium 
Rhodium 

Mercury ug/l 7.9 8.8 
Thallium ug/l 41.5 < I O  

ug/l 644.3 401.5 

mg/l 0.716 0.919 
mg/l 0.0 13 0.007 

mg/l 0.366 0.292 
mg/l 0.001 <o.oo 1 

I I I 

Class Il 

Van ad ium 
Tin 

ug/l <I  0 <I 0 
ug/l 2201 1927 

I 

' 1 2 / 1 1 / 6  2 21 PM 

ITellurium I m d l  I 0.043 I 0.015 

Class IIl 

khromium I U g / l  I 493.2 I 310.3 

P10 

B9 

I I 

I I 
0 

1127.3 

182.9 
242.8 

0 
0.006 
0.074 

0.001 

0 
274 
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' 1 2 1 1 1  / 6  2 : 2 1  PM 

F.J Coyle & Associates 

. . .  . 

. .  

a. 
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F.J Coyle & Associates 
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a m v i ~ o  w me total 
services 

I 

' 1 2 / 1 1 / 6  2 21 PM 

P12 
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' 1 2 / 1 1 / 6  2 21 PM 

F.J Coyle & Associates 

Appendix ii 

Sampling Data: 

Isokinetic sampling 

03-03-10 10 .33  Mon 

ET Flow Deviation Velocity Temperature Pressure 
Port Point (an) (hh:mm:ss) q'Va Volume Vgn DI v ' a  ta ( ' C )  Pa (kPa) 

1 1 8.8 00:15:00 10 .316  0 .1489  -3 .41  6.3 41.4 99.031 

1 2 51.2 00:15:00 10.652 0.1495 -0.33 6.3 5 1 . 4  99.386 

2 1 8.8 00:15:00 10.333 0.1406 -0 .96  6.15 45.39 99.551 

2 2 51.2 00:15:00 10 .991  0.1412 -0 .46  5.92 3 4 . 0 1  99.633 

Distance 

FINAL REPORT * 

Method : IS0 9096 no central point 

DUCT AND GAS SPECIFICATION 

Circular section 

Diameter m :  
Port no : 

Ambient pressure kPa : 

MEASURE POINT 

Suggested point for diameter : 

Selected number of point 

SAMPLED VOLUMES 

Dry at gas meter vg m"3 : 

Dry derived Vdn m"3 : 

0.600 

02 

98.6 

02 

02 

0.6376 

0.0000 

D r y  std. condition Vgn m"3 : 0.5002 

Wet at measure plain V'ga m"3 : 0.6196 

Nozzle diameter mm : 6.0 

Average flow q'Va l/min : 10.326 

Average flow q'Vn l/min : 8.671 

Average nozzle speed v'N m/s : 6.09 

Average duct speed v'a m/s : 6.17 
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' 1 2 / 1 1 / 6  2 . 2 1  PM 

4 , 

F.J Coyle & Associates 

Total derived time ETd hh:mm:ss : 

Total elapsed time ETt hh:nun:ss : 

ISOKMETIC CONDITION 

IS0 rate v'N/v'a 

IS0 deviation DI % :  

DUCT FLOW RATE 

Moist actual Q'Va mA3/h : 

Moist standard Q'Vn mA3/h : 

00 : 00 : 00 

01 : 0o:oo 

0.99 

-1.35 

6277.11 

5270.94 

Dry standard QVn m*3/h : 5270.94 

AVERAGE VALUES 

Actual temperature ta "C : 46.05 

Gas meter temperature tg "C : 18.11 

Actual pressure kPa : 99.403 

Press. diff. Pitot Pa : 29.276 

7 
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