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D-fenceline measurement systems
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Atmosfir Optics

World leader in wide-area, real-time air monitoring

Atmosfir Optics Ltd. is an innovative, advanced air monitoring technology
company focused on providing complete, fully-automated and long-term air
monitoring solutions to manage air quality resource.

* Atmosfir's leadership team includes some of the world’s most experienced
scientists in the field of advanced air monitoring and remote sensing.

* For over fifteen years our experts have been actively involved in the
development of USEPA relevant test methods and in the vast majority of
Optical Remote Sensing (ORS) studies using OP-FTIR and Radial Plume
Mapping (RPM) techniques.

°* We develop, design and integrate advanced air monitoring solutions using
our proprietary patent technologies and software.
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Recent changes in US legislation

(k) As outlined in § 63.7(f), the owner
or operator may submit a request for an
alternative test method. At a minimum,
the request must follow the (4) The spatial coverage must be oqual

to or better than the spatial coverage

requirements outlined in paragraphs provided in Mothod 5254 of appendix

= = A of this part.
(k)( l ) through (7) Of th lS Secuon 4 (i) For path average concentration
open-path instruments, the physical
path length of the measurement shall be
no more than a passive sample footprint

(the spacing that would be provided by
Vol. 80 Tuesday, the sorbent traps when following
No. 230 December 1, 2015 Method 325A). For example, if Method

325A requires spacing monitors A and

B 610 meters (2000 feet) apart, then the

physical path length limit for the

measurement at that portion of the

fenceline shall be no more than 610

meters (2000 feet).

Part Il (ii) For range resolved open-path
instrument or approach, the instrument
or approach must be able to resolve an
average concentration over each passive

Environmental Protection Agency sampler footprint within the path length
of the instrument.

40 CFR Parts 60 and 63 (iii) The extra samplers required in

Petroleum Refinery Sector Risk and Technology Review and New Source Sections 8.2.1.3 of Method 325A may be

Performance Standards; Final Rule omitted when they fall within the path

length of an open-path instrument.
(5) At a minimum, non-integrating



Recent Changes in US Legislation Yatmosfir

BAY AREA
AIR QUALITY

MANAGEMENT

[——
[

DISTRICT

1.1 Fence-line Monitoring

Refinery operators must measure benzene, toluene, ethyl benzene, and xylenes (BTEX) and

H,S concentrations at refinery fence-lines with open path technology capable of measuring in

the parts per billion range regardless of path length. Open path measurement of SO,, alkanes
or other organic compound indicators, 1, 3-butadiene, and ammonia concentrations are to be
considered in the Air Monitoring Plan. Refinery operators must provide a rationale in the Air
Monitoring Plan for not measuring all of the above compounds that addresses: why these
compounds are not be contained in the compositional matrix of emissions; are not at expected
concentrations measured by available equipment; and/or, address the technical or other
considerations that make specific measurements inappropriate or unavailable.

Air Monitoring Guidelines for Petroleum

Refineries

AIR DISTRICT REGULATION 12, RULE 15:
PETROLEUM REFINING EMISSIONS
TRACKING




From US-EPA Presentation - Refinery Fenceline

Monitoring& Method 325A/B
Alternative Methods

* 40 CFR 63.658 (K)

Can be used for all or a number of passive samplers
MDL must be <=0.9 ug/m3

Spatial coverage must be equal to M325A
* Physical path length for open path systems must be equal to M325 spacing
* QOpen path instruments must be able to resolve an average concentration
over each passive sampler footprint within the path length of the
instrument
Non-integrating alternative methods must provide a minimum of
one cycle of operation for each siiccessive 15-minute period

Real time alternative methods may be used to eliminate outside >

confounding sources

All results measured under MDL must use MDL for “high reading”;
“0” for “low reading”.

*tatmosfir




From US-EPA Presentation - Refinery Fenceline fer:c.itm@sfir

Monitoring& Method 325A/B

API/AFPM Study October 2014

submitted as comment

@ild al2 reflnery study using passive monltorlng over 6 weeks
Study showedth ed, and

produces good data

*  We see the same gradients as with our data, and the same stable
readings

* Sources or locations of high benzene are apparent

* Consistent benzene background levels in relation to action level

* Cost of the program consistent with our estimates

* Trigger is reasonable

* Data shows reductions will occur at sites from implementing the
program

<+ 3 ofthe 12 sites had readings that approach our trigger ——>

* Study was conducted over the winter months




D-fenceline System — Technology Principles + Atmosfir

Source/Detector

Retroreflector (monostatic)

Nonlocalized Emission Source

Open-path instruments provide path-averaged concentration data




Spectral Fingerprint

e Blue — Sample Spec — Super position of all compounds
2 * Red - Ethyl acetate

*  Green— Methanol

* Purple — Acetone
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Unprecedented DL *;.atmosfir

. . ) Typical System's Sensitivity (200 - 400 meters Pathlength)
USIng our D_fence“ne Quantification Limit [ppb] (5 Quantification Limit [ppb] (1
Compound min average) hour average)
SyStem’ Compounds 1,3-Butadiene 1 0.3
which is in the past Acrylonitrile 2 0.7
Ammonia 0.5 0.2
could not be detected Benzene 3 0.5 *
Carbon Tetrachloride 0.5 0.2
by IR SyStemS can Ethylbenzene 20 7
easily identified Ethylene L 03
] . o Methane** 5 2
rellably in sufficient Methylene Chloride 1 0.3
. .. m-Xylene 3 1
deteCt|0n Ilmlt- Nitrogen Dioxide 5 2
o-Xylene 3 1
Propylene 1 0.3
p-Xylene 3 1
Sulfur Dioxide 5 2
Toluene 5 2
Total-Alkanes 2 0.7
Vinyl Chloride 1 0.3

*above atmospheric background

*Single Path Data collection
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Benzen - Spectral Validation

Benzene | M5 | 03/18/2014, 21:27:46 | 5.01ppb | MQL: 0.93 | Path-Length: 147m

— Sample
- Reference

0.00012
=)
<
[
e
[
| Q
3 0.00006 ”
N I
A
0.00000 + ' M
W Y
1,005 1,020 1,035 1,050 1,065

Wavenumber [cm*-1]




OP-FTIR Methods and Procedures

EPAGISR-A60100

Compendium of Methods
for the Determination of Toxic
Organic Compounds
in Ambient Air

Second Edition

Compendium Method TO-16

Long-Path Open-Path Fourier
Transform Infrared Monitoring
Of Atmospheric Gases

Center for Envirenmental Ressarch Information
Offica of Regsarch and Devalopmant
U.8. Environmantal Protaction Agency
Cincinnatl, OH 45268

January 1333

(@J Diesignation: E 1865 - 97 (Reapproved 2002}
PTIAN T Wb

Standard Guide for

Open-Path Fourier Transform Infrared {(OPIFT-IR) Monitoring

of Gases and Vapors in Air'
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o raviio. A, pervse o) stk il te ver of b uppreed. A

et spclon (o) indiaries nn edioanl choge mace D lwrt ression or repprond

1 Scope

1.1 Tk p=ide describes accvs opee-path Fourkr tansfom
infrared (OPFT-IR) monivoes 2=d provddes puidelines Sor
using active OPFI-R menicces o chbixin concantratices of
gases a=d vapors in air

12 Fhis standord does mof purparr to gddress alf of the
scfery concerns, i any arsociated with i s It & e
responribiiity of the wier o iy standard @ esfabilsd appro-
peiate safey and beaith praceices and detersing e appica-
ity of reguiatory [witanions priar fo use.

1 Referenced Documesis

mm_nlogl‘.n]m:g to Malecalar Spectrascopy®
E 168 Practice for Ganeeed Tack=iqees of Infsed Quzst-
tativn Azalysis?

E 1421 Practice for Discribezg and Maanmizg Parforme=ce
of Fousier Trezsform Mid-Izfrared (FT-MIR) Spectrom-
wtars Laval Zoro and Lansl Cms Tases®

E 1635 Practices for Ifrared, Minltvariai, Questitative
Arnalysiz®

3. Terminology

3.1 For definitices of tsmms selatzg 1o geoscal molecular
spacTescopy used = this suide rafer o Terminology E 131 A
complets glessary of tarms wlating o optical remete ssosing is
Fven in Raf (1)

32 Defimirions:

321 background rpectrum, i—a single-beam spectrom that

dous oot comfaizm the speccal femmmes of the anahweis) of

fmerear

322 hismaric spstem, v—a system o which the IR seerce is
some distemcs Sem the detscior, B For OPFT-IR. meefton=g,
thes in=plics that the I somos and the detsctor are 2t oppesiis
wnds of the momioring path

323 monftorisg par, r—ihe locatice o space over which

" This grids @ mdar the famsdicas -ﬂum-:.qul- !I!.- Melmry
= g drect 1482 o Infrest

i Ry

Dwerl sitor. apmoved Musch 10, m’ Prkbawd fuly 1997
F A Boak of ATTAF S, Vol

'Thhnl!ll:l:nh:;pm o iz bt of s o G el of
hin gmeda.

conceniraions of gases and vapors ane measured 2nd varagad.

314 monitorisg pathiesgih. n—he diste=ce the optical
bear: rvenias through thes momitoring path.

3.2.7 monosfatlc oF wmlTalis SpRtem, p—a syetem with the
IR source e=d the datecter at the samz sod of the nmuonitorizg
path. For OPFT-TR. systoms, the bezm i generally rerarned by
a swroredacion.

328 opespath moniterieg, s—mmenitonng cves  patk dhat
B mmp]mlr opan 1o e ahmcsphers.

3.2.7 para per meiliion meters, r—x unis asocized wik
g quantiny pmh—nwgrmdcumm.rmﬂ: el 3 poasdhls it
of choice for reperting data frozn l:[P'}TIR mnmb\xi ecamsa
2 & izdepandest of the .

328 _paf&-nqugﬂ' concemration, r—ihe melt of dnid-
=g tha puﬂ:-n:\ogm:l comcmiraticn by t= pmh.l.u:@,-_

3.2E1 Dyscussisr—Puth-ssraged concentraticn gives the
avarzge value of the comcessation aleng the path, 2nd typically
& axpressed m umin of pats par mdlicn (pped), pats par
Eellion {ppb)L or microgzzms per czbic matar [pgm"g

315 path-inepraied concentration, »—Ee Quantly sz
wezed by an OPYFT-IR. moniter over the mosttorni=g path. It bas
wnit of concentraticn times kngth, for exampls, ppeom

3.2.10 plume, r—the geaous and secosol aShmnt smitted
from 2 stack or otkor polimtasre soucs and ths vele=a of pacs
Eay oCopy.

321 mﬂx\q&w s—an optical device that retems -
Eation = dirgrsoms clows to the direction fnom which it coma.

32111 Discessiow—Fatronfioctors come in a vamsty of
forzas. The metressdector commonly used &= OPFI-[E mox-
mngusnimﬂncnmiﬁumlhmlmmjﬂh 2 sur-
frces. This kind of resorsSecior is usuadly called a cube-cormes
seersdactorn

3211 sinple-beam spectrus, n—ihe madant power moee-
wezed by the instromssnt detactor 25 2 frmction of Seqeency.

32121 Dacwsion—In FT-IR absorption specoumeey the
single-beam spectram is obtained after & frst Fourder transfoom
of tha InisfarogTam.

3.2.13 gynthetic boackprosnd spectum, f—a background
specoum made by choosing peints ale=g the sovelops of 2
wngk-beam specue and Sting » wariss of skoct, straizt: Enes
or a polynomial fmeton to the chosan daty podmes to similzs
e instromsnt response mmothe dheance of zbecching gxses o
TP,

oy gt AETM ke, 130 i Wt D, P B 700, Wt ol ciscon. 5 150 2 T L i S
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OTM-10 Method

FINAL ORS Protocol
Fune 14, 2006

Optical Remote Sensing for Emission Characterization
from Non-point Sources

1.0 Scope and Application

1.1 Infreduction. This protocol provides the user with methodologies for
characterizing gaseous emissions from non-point pollutant sources. These methodologies
use an open-path, Path-Integrated Optical Remote Sensing (PI-ORS) system in aoultiple
‘beam configurations to directly identify “hot spots” and measure emission fluxes. Basic
knowledge of a PI-ORS system and the ability to obtain quality path-integrated
concentration (PIC) data is assumed. The user must be capable of using commercial
software to utilize the procedures and algorithms explained in this protocol. The
methodologies in this protocol have been well developed. evaluated, demonstrated,
validated, and peer-mviewed,l'u

NOTE | — Any mention of a “PI-ORS system” in this protocol refers to the open-path
PI-OR.S mstrument itself, as well as any associated components used. such as mirmors, scammers,
and software.

This protocol does not discuss specific applications (e.g.. hog farms, landfills), but
provides general guidelines or proceduses that can be applied. Detailed protocols for
specific applications may be added at a future date.

1.1.1  Scope. This protocol currently describes three methodologies, each for a
specific use. The Horizontal Radial Plume Mapping (HRPM) methodology was designed
to map pollutant concentrations in a horizental plane. The Vertical Radial Plume Mapping
(VRPM) methodology was designed to measure mass flux of pollutants through a vertical
plane, downwind from an emissicn source. The one-dimensional Radial Plume Mapping
methodology (1D-RPM) was designed to profile pollutant concentrations along a line-of-
sight {e.g.. along an industrial site fenceline). In future revisions to this protocol, additional
PI-ORS emission monitening methodologies (other than the methodologies described in
this protocel) that address non-point sources can be added as validation data are generated.

112 Cheice gf Instrumentation. The choice of FI-ORS system to be used for the
collection of it data (and sub: calculation of PIC) is left to the discretion
of the user, and should be dependent on the compounds of mterest and the puspose of the
study. The methodologies are independent of the particular PI-ORS system used to
generate the PIC data. It is recommended for the HRPM, VEPM. and 1D-EPM
methodologies that the typical expected concentration over the longer beams should be
about 10 fimes the minimum detection limit of the instrument. When this is not the case,
the user should replace nondetects with values of half the minimum detection limit (see
Table A 3 in the Appendix A)

Recent Additions

Facts

Methods

Monitoring

Technical Support
Audit Programs
Qanc

Related Web Sites

Instructional Material

Upcoming Bvents

Who is EMC?

EMC Contacts

Voluntary Superior
Monitoring

Technology Transfer Network
Emission Measurement Center

Recent Additions | Cortact Us | Print Wersion — Search: I:I m

EP& Home = Air & Radigtion = TThWeb - Technolody Transfer bMetwark = Emiszion Measureme

Test Methods

Test methods can be divided into several categories:

« Category A: Methods Proposed or Promulgated in the FR

e« Category B: Source Category Approved Alternative Methods

o Category C: Other Methoids

« Category [): Historic Conditional Methods

Inte

A fundamental camponent of the EMC web site is to provide information regare
rethods into four different categories. The categories are based on the legal s

http://www.epa.gov/ttn/emc/tmethods.html

atmosfir



The Radial Plume Mapping Configurations Rl
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Figure 1. Example of a HRPM Configuration setu
e : e : Figure 3. Example of a 1D-RPM Configuration setup

Figure 2. Example of a VRPM Configuration setup




VRPM USEPA OTM-10

Mean Wind Direction

<«

0
0 26 T4 108 162 216 ;

Fugitive Source/
Area of Interest

PI-ORS
Instrument

Flux: 45.6 Leakage: 0.0 [gr/hr] Wind DirsSpeed: 33.9 [degrees] / 5.9 [m/s]
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Atmosiir Optics - D-Fenceiine soiution

* The design of the D-Fenceline system address all the core requirements:

When ?
What ?
Where ?
How much ?




D-fenceline System Overview ¥ atmosfir




Glossary Fatmosfir

* FES - Front End Server * AL —Alert Level

°* MET — Meteorology device * MDL — Minimum Detection Limit

°* OPS (FTIR) — Open Path System °* BQL — Below Quantification Level
°* BES - Back End Server * PPB - Parts Per Billion

* AGS - Application Gateway Server

* DB - Database

* NLB — Network Load Balancer

* Ul - User Interface



D-fenceline Ul — Login Page ¥ atmosfir

* Secured encrypted protocol, 10 Users, 1 live session for each user, force logout.
|

T 9

C6# 8hy hovav.atmosfir.net. i
Agps G Google MGmal § Gadiv § Rotem § Trader Admn [ Howv [ Hovav Acmin B Google Maps [ login|Wix [ Signin|Lnkecin EBPAL [ EDMAX < R ——— _— S

.

.. | |
et s coai oo :zmﬂj ‘
ve M . | ‘

.

Login

Usermame
koby@atmosfirnet

Password
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The D-fenceline System Ul

‘Ef;tmosﬂr @

a

Alerts Table (\/ Last Update: 03:52 | 11/02/2016
Name Time Source
¢ Emission Data v

3% AirQuality A

Al

< TotalAlkanes 03:45:00 FES_1

7% Methane 03:45:00 FES_1

@ TotalAlkanes 03:30:00 FES_1

“% Methane 03:30:00 FES_1
Beogle P ————— = TotalAlkanes 03:1 5:00 FES_1 =

FES_1 Emergency Emission Data  AirQuality Time: 03:49 | 11/02/2016 n A 0 < S g PP

Name S1[ppb] S2 [ppb] S3 [ppb] S4 [ppb] S5 [ppb] AL [ppb]

% Acetylene BQL BQL BQL BQL BQL 500.0
% Ammonia BQL BQL BQL BQL BQL 40.0
% Benzene BQL BQL BQL BQL BQL 40.0
% Carbonyl Sulfide BQL BQL BQL BQL BQL 5.0

% Ethylene 5.6 4.2 1.5 5.7 155 500.0
. e Whilama oAi oni oA oAl oA o1 n
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Online Spectral Validation — Live System

Alerts Table (\/) Last Update: 18:46 | 10/27/2016

Name Time Source
TotalAlkanes 15:15:00 FES_1

TotalAlkanes 15:00:00 FES_1
TotalAlkanes 14:45:00 FES_1
TotalAlkanes 14:30:00 FES_1
TotalAlkanes 14:15:00 FES_1
TotalAlkanes 14:00:00 FES_1
% TotalAlkanes 13:45:00 FES_1

TotalAlkanes 13:30:00 FES_1

! TotalAlkanes 13:15:00 FES_1
mmew» Tnﬂ.lu lmwelmtJ

Spectral Validation
TotalAlkanes 51

Time:

13:30]10/27/2016
Concentration: 524.4 [ppb]
QL: 11.4 [ppb]

EMW: 69.4 [g/mol]

Absorbance [AU]

[Isample

[CIReference

2,840 2.880 2,920 2,960 3,000
Wavenumber [cm*-1]

Jo
A

o B

5 >
P8 Imagery 22016, Cnes/Spotimage, DigitalGiobe  Terms of Use | Recort @ map efror

[Wavelength] [Wavelength]



Automatic Source Location U atmosfir

R~ e Y v s e (e  mem—tp
— . . —
Bt ¥ pL e

. 1 . ol

ol ] ot

- Y.

ol | “’1.’9| -y

- § * L/ '}v‘v ) d‘
y 4 :

v + .
i 6 Cnes/Spot image, DigitalGlobe | Terms of Use | Report 2 map error

Time: 13:15 | 09/15/2016

Name S1 [pbb] S2 [pbb] S3 [pbb] S& [pbb] S5 [pbb] AL [pbb]

% Ammonia EC 10



Automatic Source Location “atmosfir

History Event: [15/09/2016 13:21:27]

G Cpes/Spet image, DigitalGlobe | Terms of Use | Report 2 map errar

FES_1 Time: 13:21 | 09/15/2016 |

AL [pbb]



Automatic Source Location “atmosfir

Wind 340.49°

{"1‘

FES_1 Time: 13:29 | 09/15/2016

AL [pbb]

Ammonia



Automatic Source Location “atmosfir

| b
. a . ._;': .
"-‘-'4. : e - t L a¢ 3

History Event: [15/09/2016 13:34:27]

FES_1 Time: 13:34 | 09/15/2016 ||

Name S1 [pbb] S2 [pbb] S3 [pbb] S4 [pbb] S5 [pbb] AL [pbb]

@ Ammoni 10




Automatic Source Location “atmosfir

\Wind 361.75°

] ) . \r
1 T e ——
I - ‘:w % -’m»v el =Fp = ’
- -

" mi 0
e T et
2oy Ll By‘ gtl" -F
. [ o LN - . ‘a q*‘ 9. d.i
HIStOI’\/ Event: [15/09/201613 40: 03] ;"‘ 4t e

FES_1 Time: 13:40 | 09/15/2016

Name S1 [pbb] S2 [pbb] S3 [pbb] S [pbb] S5 [pbb] AL [pbb]

& Ammonia | o



Automatic Source Location “atmosfir

Time: 13:45 | 09/15/2016

AL [pbb]




Automatic Source Location “atmosfir

\Wind 349.86°

Hlstor\/ Event: [1 5/09/2016 13:51: 13]

2 g 6 Cnes/Spot image, DigitalGlobe  Terms of Usze | Reporta map error

FES_1 Time: 13:51 | 09/15/2016

Name S1 [pbb] S2 [pbb] S3 [pbb] S [pbb] S5 [pbb] AL [pbb]

@ Ammonia | o



Automatic Source Location “atmosfir

i et ;"n.:

3 "'ld -

Hlstor\/ Event: [1 5/09/ 2016 13:56:47]

FES_1 Time: 13:56 | 09/15/2016

S1 [pbb] S2 [pbb] S3 [pbb] S& [pbb] S5 [pbb] AL [pbb]

T T EA R | o



Automatic Source Location U atmosfir

Time: 14:02 | 09/15/2016

Name S1 [pbb] S2 [pbb] S3 [pbb] S4 [pbb] S5 [pbb] AL [pbb]

% Ammonia 10




Reports — Benzene live system *: atmostir

. Time: 18:57 | 10/27/2016 Gilad Shpitzer G
® Real Time g Reports - ime | | & Gilad Shpitzer

Concentrations Graph for compound Benzene on frontend server FES_1 Legend
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Pollutant & Wind Roses Live System *¥atmosfir

’Efétmosm

I

Detailed Compound Report Pollutant & Wind Roses

10/20/2016
End time
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Admin Dashboard Live System

TMOSFIR ADMIN - admin@atmosfir.net

& Dashboard

Overview
Neot Hovav
® Siles
A System Users
& Products
%= Methods
3= Total Alkanes Methods
B! Reference Compounds
> Tuning Tasks
|l Spectral Validation
& Reporis
& Logs

B N20 Data

Neot Hovav

FES_1

General
Last seen
Wind speed
Wind direction
Current mirror
Last received 5B time
Last cycle duration
Last 5 cycles avg. duration

Used disk space

Mirror M1 (active)
Latest 5B time
Signal strength [x100] [min allowed: 0.2)
concentration (ppb)

concentration error jmax allowed: 50)

Mirror M4
Latest 5B time
Signal strength [x100] [min allowed: 0.2)
concentration (ppb)

concentration error max allowed: 50)

272016 19:00

10.29

-1.29

1.20

2702016 19.03

9.00

-3.26

0.55

2TM0/2016 19:05
0.75 mis

227 degs

M1

271072016 19:04
334.87s

334.76s

Mirror M2
Latest 5B time
Signal strength [x100] (min allowed: 0.2)
concentration (ppb)

concentration error (max allowed: 50)

Mirror M5
Latest 5B time
Signal strength [x100] (min allowed: 0.2)
concentration (ppk)

concentration error (max allowed: 50)

Components status
Server
MetUnit
Scanner
FTIR
Power
SingleBeamCapture

Network

2THH2016 19:01
7.62
-0.72

1.07

2TNH2016 1904

5.95

-0.85

0.66

Operational
Operational
Operational
Operational
Operational
Operational

Operational

Mirror M3
Latest 5B time
Signal strength [x100] [min allowed: 0.2)
concentration (ppb)

concentration error jmax allowed: 50)

2TM02016 19:02

710

6.22

0.82

atmosfir



D-fenceline measurement systems *3 Stmosfir
Efficient Monitoring for Managing your emissions '




Atmosfir Optics Major Applications ¥ atmosfir

Products

Services

- Long term fixed installation of ORS air * D-fenceline F- Upgraded FTIRs
contaminate measurement systems * D- fenceline THC -Atmosfir propriety for

« Short term ORS measurement projects remote Wise-LDAR

. System engineering and design . D—fe_nce_line l_JV - Sensors for wide area
monitoring via Open Path of Cl,, NH,, CH,,

H,S, HF, and aromatics



Annual Emission Rate .. atmosfir

* Detailed short term emission flux studies at fenceline continuous
monitoring sites

Annual
Emission Rate

* Detailed composition profiling specifically to a fenceline continuous
monitoring site

Fenceline Long Term & Real-Time Monitoring

* Data correlation between short term and continuous allows an
accurate estimate of annual emission rate




Potential clients — by industry ¥atmosfir

* Petrochemical & Refinery

* Chemical plants — fertilizers, plastic, acid, semiconductor, pharmaceutical,
hazarded treatment plants

° Land fields
° Water treatment plant

* Chemical terminals

* Evaporation polls




Potential clients — compounds **atmosfir

* QOdor — amines , mercaptans, alcohols ...

* Hazardous material- phosgene, benzene, Carbon tetrachloride...
* Acids — HCI ,HBr, HF SIF, ...

* Aldehydes — formaldehyde , acetaldehyde , benzaldehyde ...

GHGs — Methane, N,O , CO,...




Phosphate plant and evaporation polls ¥ atmosfir

g Reports

ind314.93° 0.5 m/s > N
. DA



Examples of OP FTIR Projects in ISRAEL  [RECEueSit

221N NN




More projects Israel & Taiwan 't atmosfir

©,:2011,Mapabcicom
©:2011 Kingwayiltd

Image ©2011|GeoEye. ...
lat. 22 488925° lon 120:403483° - elevl 19)ft
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South Coast g _ _ ,:?.'. .
Air Quality Management District USA Ca“fornla EPA ‘o atmgsf 18

Cleaning the air that we breathe... 1




Houston Refining USA TX * atmosfir

» ///

W OP-FTIR
® Retroreflector Mirror Array

736 Instrument

' -~ v ORE N TR o,

737 Coker Unitg /é\ @ o5 AR
N 2 7 P B %
e ATy :
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More Projects “Oil Sands” Canada , P O ofi
Chemical manufacture in Australia '




o “ ‘-oifeitm@sfir
Flares “Combustion Efficiency
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