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1. PROIJECT OVERVIEW

EST PROGRAM SUMMARY

EES Coke Battery, LLC contracted CleanAir Engineering (TJeandir} to complete compliance testing at the Zug
island EES Coke Battery, LLC facility located in River Rouge, ML

The objective of the test program was to perform particulate and N0, testing on the Pushing Emissions Control
System (PECS] to demonstrate compliance with Michigan Permit 1o Install 51-08C [MI-PT-51-08C).

The PECS Stack has a baghouse to control particulate emissions during each oven push. Process conditions
provided by EES include the following:

s Oven number

*  Push time

¢  Amount of coke pushed

& Coke volatile matter content
*  Fan amps

s+ Baghouse pressure drop

A summary of the test program results is presented below. Section 2 Results provides @ more detatled account
of the test conditions a2nd data analysis.

Table 1-1:
Summary of Results / Permit Limits

Source Sampiing Averaps
Constituent Mathod Emiszion Parmit Limat!
PECS Sack
PM {i0iTon Coke) EPA2D1A 0.0085 coz
PM {onin EPA2D1A 24 97
PM.g {IbtrF EPAZDIAZOZ 0.77 £so
PM,. {Ibhe EPA2D1AZO2 D.&d L59
OCages of Nitogen (fohry EPATE 2325 281
' Permitlimits cotained from Mchigan Permit o install numper, M-PTHS1-DEC. om: ma7

*The source does nNot emit continuowsly, Ihr valwes are cperating hour of the PECS exnaustfan,
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TEST PROGRAM DETAILS
PARAMETERS
The test program included the following measurements:
e particulate matter less than 10 microns i diameter (PM )
s particulate matter less than 2.5 microns in diameter (PM; .}
¢ condensable particulate matter [CPM]
*  pltrogen oxide (NO,)
+ flue gas composition (e.g.; Oy, CO;, H0)
& flue gas temperature
s flue gas flow rate
SCHEDULE
Testing was performed on September 20-23, 2022. Table 1-2 outlines the on-site schedule followed during the
test program.
Table 1-2:
Test Schedule
Run Start End
Numbar Location Mathod Analyts Dats Time Time
1 PECS Stack USEPA Method 2014202 P PM,, PAL, osR2022 1713 1E:38
1 PECS Stack USEPA Method 201A202 PAL P, P, 052122 1745 2235
2 PECS Stack USEPA Method 201A202 Ph PM,, PAL, osRzz2 11102 1Z15
2 PECS Stack USEPA Method 2014202 PMLPM,., PM,. ps2222 1421 11
3 PECS Stack USEPA Method 201A202 PhL PM,,, PAL. 082322 D&52 1631
1 PECS Stk USEPA3A TE CiCO, NO, 052122 20049 2340
2 PECS Stack USEPA3ATE OJCO. NO, De2222 1415 15016
3 PECS 53k USEPA3A VE CACO,, NO, Do2322 0827 1445
DISCUSSION
Emission Calculation Explanation

Due to the intermittent operations of the facility, the approach to the emission calculations was adjusied. Each
PM test run consisted of approximately 90 minuzes of sampling tme. However, & to 7 howrs of time was
required 1o obtain each sample since sampling can enly occur while the PECS exhaust fan ks operating. This &
referred to as a push. A ratio of the metered sample time 1o elapsed test time was applied 1o the emission rate
values 1o ensure representative results based on the process operations. Emission rates shown in pounds per
hour are therefore corrected to be pound per hour {Ib/hr] of clock time.
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Test Program Summary

The test program was completed over the span of four 1251 days. Due to the interminent nature of the process
at current operations, a minimum of b houwrs was required 1o complete one test run as the sampding can only
occur during & push. A push occurred approximately every 13 minutes and during each push, roughly three
minutes of sample was collected.

Each Method 20147202 test run was completed so that 12 points were sampled. Each point was sampled for
approximately eight minutes. Samples were collecied isokinetically so that a minimum of 30 dry standard cubic
feet (dscf) of sample was collected.

Due to scheduled outages and severe weather delays, the first 201A/202 run spanned two days. Sampling began
at 17:13 on September 20 and was paused a1 18:38 due to lightning in the area Due 1o Internal safety policies,
CleanAdr personnel are required 1o vacate the stack platform and seek shelter during thunderstorms when
lightning is detected within 5 miles. 30 minutes without lghtning within 5 miles is required for Oeandir to retumn
to work. Cleandir remained on standby Into the evening keeping an eye on lightning trackers, waiting for a gap
in the storms 10 resume testing. Unfortunatedy, lightning strikes persisted within a S-mile radius and the forecast
showed a constant stormfront throughout the evening. At 21:45 the decision was made between Cleandir and
EES to resumne testing in the morning. CleanAdr utilized a gap in the storms at 22:30 to head up 10 the stack to
secure equipment for the night.

On the morning of September 21, EES notified Cleanair that equipment issues caused the plant 1o delay their
scheduled outage from early morming untid 12:19-17:19_ CleanAir conducted 2 leak check on the sample train
before resuming Run 1 at 17:45. Run 1 was completed at 22:35, well within the 36 hour start-to-finish window
allowable by EGLE.

r - o ) 3 ' [— 1 Y
Faiied Pivlin Resuit

EES demonstrated comphance within their permit limits for all parameters except PMy. There is reason to
believe that the extended delay in testing during fun 1 played 2 factor in the higher reported P8 results. Both
filierable particulate matter (FPM) and condensable particulate matter (CPM) results were significantly higher
during Run 1. if Run I PMyp numbers fall within the rangs of Runs 2 and 3, EES permit limits would have been
met.

= 2 A SN
LD ‘jl«ji i

Following a previcus discussion with Tom Gasloli of MDEQ in Septemnber 2019, it was determined that ambient
readings for all anatytes would be eliminated. The 0./C0; values were displayed only when pushing gas was
being measured and this was the same for the NO, values. All CEMS results were provided with the non-push
readings omitted from the average results calculations.

The extended nature of the testing was a potential concern. Typically, bias checks are completed only before
and after a test run. However, OeanAdr performed bias checks during each test since test runs were upwards of

3 hours in duration. CleanAlr artempted to perform all bias checks between pushes to maximize the sample
collected. These checks were requirad to monitor analyzer blas and drift over the day of sampling.

-y

—r X A S A R bl d S R
A FPA ., . — USEPA Method 2014720,

EPA Method 201A, “Determunation of PM;g and PM; . Emissions”, was used for the particudate martter
measurements along with EPA Method 202, “Dry impinger Method for Determining Condensable Paruculate
Emissions from Stationary Sources”. These methods are contained in Appendix M of 40 CFR 51.
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Method 2014 defines Py, 25 particulate emissions egual to or less than an aerodynamic diameter of nominally
10 microns, and PM, s as particulate emissions equal to or less than an aerodynamic diameter of nominally 2.5
MICIOnS.

The sampling apparatus utlized staindess steel in-stack cycdones followed by 2 Gelman filter holder. The cyclones
are constructed according to the design specifications provided in Method 201A. When operated at a specified
flow rate, the first cyclone is designed to collect particles greater than 10 microns while allowing particles less
than or equal to 10 microns to pass through. The second cycdone is designed to collect particles greater than 2.5
microns while alfowing particles less than or equal to 2.5 microns 1o pass through. The exit of the second cyclone
connects directly to a 45-mm stainfess steal filter holder that contains a high-efficlency quartz fiber filter to
collect the PM; s particles.

Sampling was performed at a constant flow rate that maintains the 10/2 S-micron cut-points of the cyclones.
The zampling time {dwell time) at each traverse point vaned proportionally with the velodty at each point, as
determingad from a pre-test velocity wraverse_ All particulate analyses were performed gravimetrically following
EPA Method 5 procedures.

The condensable particulate matter was collected in dry impingers after the gas has traveled through the
Method 2014 cyclone. Total CPM was represented by the impinger fractions and the CPM filter.

The CPM fractions were used for the PMyp and PM,s results,

0, C0; and NO, were continuously measured from a heated probe, filter, and sample line assembly run from
the stack location 1o the test trailer. The heat remained enough to prevent condensation of the sample in the
sample lines. The sample was extracted and conditionad prior 1o being sent to a flow panel. The flow panel
diverts enough flow rate to the dry analyzers.

r g i i & e 2 T 24 ~ 3 b =5 J ik T
Cantinuous Emissions Testing — USEPA Methods 34 and 7E

Test runs were conducted at a three-point raverse located at 15.754n., 3937 in and 7E.74 in. in previous test
mobilizations, the three points showed that the location met the requirements for single-point testing.
However, during on-site discussions in December 2014 between Tom Gaslodi (MDEQ, now EGLE) and Josh
Childers [Cleanhir}, it was agreed that due to the process the CEMS sampling would continue to be performed at
three points, not one, A total of three test runs were performed.

Modifications to the Test Methodology

Due to the extendsd nature of the test runs, Cleandir performed a mid-t1est bias calibration of the CEMS systerm.
An attempt was made for this 1o occwr only durirg non-push periods to avoid missing peaks during each push.

Michdgan Department of Environment, Great Lakes, and Energy (EGLE} addressed bias/drift check procedures in
an email dated September 9, 2016:

“The proposal to check the colibrotion of the onalyzers mid run, during non-gush periods is approgriate. To
simplify colculations, the doto moy be corrected wsing the initiol and final drift/bios checks, provided thot alf
intermediote checks ore within the acceptable range. (Le. If the run is & howrs long ond drift bias checks were
done every hour, and of! ore occeptable you may use the 1 ond lost calibrotion checks to correct ol pushing

data.} ~. .
et RECE“’EB

NOV 07 202
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2. RESULTS

This section surmmarizes the 1est program resufts. Additional results are available in the report appendices.

Table 2-1:

PECS Stack — Particulate Matter (PM)

Raum No. 1 2 2 Everage

Date (20225 Eep 20 & Bep 21 Sep 22 Sep 23

SartTime {(approx) 17:13 1oz ps=2

S%p Time (approx | 2235 1men %31

PFrooecs Condtlone
Ra Producton e Jdonhr; 72 a7 a3 S0
Py Staring Oven Number 2 73 2 25
P, Eiapsed pushing time {minutes ) 375 383 3s3 3re
Py Amaurt of coke pushed {(lons 431 = ES2 567
Fy Coke wistie mater content (%) £L T4 A3 1
F Sample Time rminutes ) =3 o5 92 z
Cap Capaciy acior (hoursfy=ar] g 780 87&d 8,760 B.?Eb

Gas Condiftions
Oy Owoen (dryvwoume %) 2148 2038 20.8 228
Coy Carbon dioxae {arywoiume % 0.3 a2 2 82
Ta Stack Emperature "7} 125 117 123 122
B. ACtual waer vaporin gas (% by wiume) 25 12 2.1 29

Gac Fow Rate
o Voiumeric low mate, actual (acm ) 130 000 133000 152.CCD 181,008
Q, volumeric fow rate, sandard (scfm) 157 000 172000 171,000 170,000
L= Voium eric fow rate, dry standard {dscfm 153,000 170,000 188,000 187,008

23 piing Dats
o Voilume metered, standard (dsch 457 k g 3810 3583
% Isckinedc sampling % | 002 974 855 831

Laboratory Data
My Toki FRPM gl 0.00445 0.00433 oLoo218
Nuaza Number of non-deteciable fractions 1autc®s 1outc”s Zoutofa
OLe Deecion iewel dassificalion DLL CLL DL

FPM Recufic
Erse Farzculate Rate (M) 0.6672 0E301 03084 05563
Evy Fartculste Rats (Tondyr 2.9224 30227 13540 24320
Eng Partculate Rake - Producton-based {b%on} D.00%3 ooI™ 00939 00486

Agerage inciudes 3 rums.
Dedecton i=vel dassificatons are defned as foilows:
ADL = Apove Detection Lewsi - all factions ars abowve defecion imit
DLL = Delzction Lewei Limited - som e fraciors are below detecticn limit
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Table 2-2:
PECS Stack — PMw/PM; 5
Run No. 1 2 3 Average
. Dake {2022 Sep 20 & Sep 21 Sep22 Sep 23
Stari Time (approx) 17:13 1102 ggs2
Siop Tkme (3porow) 2235 15011 16:31
Procass Condlions
R,  Producion @k fonhn) 72 a7 o 0
B, Saring Oven Number 2 73 2 %
2. Bapeed pushing ime (minues) 375 363 39 313
P, Amount of colie pushad (ons) 451 ) 662 g7
R, Code withe matier comsnt (%) B4 74 AT 1
g Sample Time (minues ) =] 95 32 52
Cap  Capadiyfachor oursiyear} 8,760 8,760 8760 B.760
Gas Condthons
o, Crygen {dry volume %) 210 2049 20E 208
T3 Carbon diodde [dryvolums %) 03 02 0z 02
T, Sl emperare °F) 125 17 123 122
B,  Acwal watervapor In gas (% byvolume) 26 12 21 20
Gas Row Rate
o Volumetic fiow rate, acual (ackn) 130,000 153,000 192 000 191 000
Q Volumetric fiow rate, slandard {(scim) 167,000 172,000 171000 170,000
Q.  olumairicfow rate, dry sEndard (gsomm) 163,000 170,000 163,000 167,000
Sampiing Data
Vema  VDIUMe meEmed, sandand (dsd) 3457 Jraz 3610 3593
% Eokinetc sampiing (%) 1004 g7 A e 93.1
Total PM10 Laboratory Data
Mng 0 FPM< 10 pm (g) 000177 0.00135 000083
Mepsy 10 CPMT) Daost3 0.00363 000237
Mesnse 10 PM < 10 pm (g} 000580 1.00503 000330
Myurs Numperof Non-Deesable Fractions iotofs fouofs Zouof S
OLC  Desscton Level Classiicaton DLL DLL DLL
Todad PM10 Results
Er Paricuiale Rate {iohn 10322 0.6005 D4e77 O.7EGE
Todal PM2.5 Laboratory Data
Meze 1O FPM<25um |g) 000113 0.00062 0.00051
Mo YO CPMIQ) 000513 1.00363 0.D0237
Mewnze 1O PM<2.5um (g} 000525 0.00430 0.D0238
Nyre  Number of Mon-Deecatle Frackons ioutofd jounofd Zoautofd
OLC  Detecton Level Classicaton DLL DLL DLL
Total PR S Reautts
B Paricuiate Rabe fiohn DA35E 06643 L4224 D.580E
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Table 2-3:
PECS Stack — NO,
Rum No. 1 2 3 Awerage
Dae {2022} Sep 21 Sep 22 Sep 23
S5EnTime 2049 14:15 4927
Stop Time 2340 118 14:45
Gas Conditions
O:  Cxygen {drywlume %) 2096 2085 20.81 20.88
CC.  Camon diodde {dry volleme %) L.26 021 022 024
B, Act:al water vapor in gas (% by wiume) 252 123 212 153
Gas Fiow Rate
Q, Voumelric fiow rate, aclual {acim| 130,000 93,000 152,000 191,667
Q, Volumeric iow rate, standard (5ot ) 157,000 72,000 171,000 170,000
Q. Voumelric fiow rate, dry standard (ssofm ) 163,000 170,000 164,000 167,000
Hitrogen Oxidss {NOX)
C. Concentrafion {ppmdy) 185 1.69 202 189
B Mass Rate (i) ’ 228 205 2A3 235
Average includes 3 runs. TITT SAen

Flow ang moistura daia obialned from USERA Method 2014202 tesing.

£nd of Secrion
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3. DESCRIPTION OF INSTALLATION

PROCESS DESCRIPTION

EES Coke Battery, LLC is a facility located on Zug sland in River Rouge, Michigan. The testing described in this
document will be performed at the pushing PECS Stack location. The process indudes the PECS Baghouse,
Pushing Stack (PECS Stack] and a Combustion Stack,

The No. 5 Coke Battery consists of 85, six-meter-high ovens producing furnace coke. A coal blend &s used to
charge each oven at timed intervals depending on the current peoduction of the battery. Coking of the coal
occurs in an oxygen free environment for 17 to 30 hours and the gases produced are collected, deaned, and
used to under fire the battery, supply fuel for other site sources, and sold to permittad off-site utilities.

The current permit limits allow for the charging of up to 1.420 million dry tons of coal per year. The design
capacity heating requirement of the battery is approximately 375 MMEBtu per hour. The heating requirements of
the battery at the current production rate are approximately 325 MMBtu per hour.

Process source description infermation above was taken from written information provided by EES Coke.
A schematc of the process, indicating sampling locations, is shown in Figure 3-1

Figure 3-1:
Process Schematic
e U T M T AT S i LA
—_—
i
: o g
R
MR p
3 i‘u'w W% ‘x,'}’.f b
o
g ¥ 8
B | £
& &
£ * B
£ & B
| | &
| e
f—o- p e 4
- g
i }' -
% :4
—
L =
E o




CleanAir

EES Coke Battery, LLC CleanAir Project No. 14657
Zug Island, MI Revizion 0, Firal Repost
Repart on Compliance Testing Page 9
TEST LOCATION

The sample point placerment was determined by EPA Method 1 specifications and EPA Method 7€ Table 3-1

presents the sampling Information for the test location. The figures shown below represent the layout of the
test location

Table 3-1:
Sampling Information
Sourcs Run Points par  Minutes per
Constituent Mathod No. Poris Port Point Total Minutes Fgurs
PECS 53k
Totai PM EPAZD1AZLI2 -3 2z [ ~3 ~80 32

G, COs, NG, EPA3ATE 1-3 1 3 20 {minimum} €3 (minimum) -3
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Figure 3-2:
PECS Stack Sample Point Layout (EPA Method 1)

P 1Z00m -1

N
Gas Flow
Crit of Page

Samping % of stack TR -
Ddamster (inches)

1 556 1147

2 B5.4 s

3 0.4 B4 S

4 ME s

E HE 175

8 4.4 53

Duct dlameters upstream from fow dsturnance (A) 2.0
Duct dlameters downstream from fiow disturtance (8): 5.0

Umit 0.5
Limit 2.0
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Figure 3-3:
PECS Stack Sample Point Layout {EPA Method 7E)

*- 1200 in -I

N

Gas Fiow
Qut of Page

Samphl Mathod 7E Port to Paoint
Point - Ling Dlatxncm] Ddstance {Inches]

1 b2 57
2 1.0 a4
3 24 787

Duct dameters upsiraam from fow disturoance (Ar 20
Duct dameters downsireaT from fiow disturbance (B): 8.0

Limit 0.5
Umit 2.0

Fog of Secron
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4. METHODOLOGY

PROCEDURES AND REGULATIONS

The test program sampling measurements followed procedures and regulations cutlined by the USEPA and
Michigan Department of Enwironment, Great Lakes, and Energy (EGLE). These methods appear in detail in Tithe
40 of the CFR and at hitps://www epa gov/emc. '

Appendix A includes diagrams of the sampling apparatus, as well as specifications for sampling, recovery, and
analytical procedures. Any modifications to standard test methods are explicitly indicated in this appendix. in
accordance with ASTM D7036 requirements, CleanAdr induded a description of any such modifications along
with the full context of the objectives and requirements of the test program in the test protocol submitted prior
to the measurement portion of this project. Modifications to standard methods are not coverad by the 5O
17025 and THI portions of Cleanfir's AZLA accreditation.

ClaanAir follows specific QASQC procedures outlined in the individual methods and In USEPA "Quality Assurance
Handbook for Air Pollution Measurement Systems: Volume [l Stationary Source-Specific Methods,” EPA/600/R-
Ba/038C. Appendix D contains additional QASOC measures, as outlined in Cleanadr's internal Quality Manual.

TiTLe 40 CFR ParT 60, APPENDIX A
Method 1 “sample and Velooity Traverses for Stationary Sources”
Method 2 “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type 5 Pitot Tube]”

Method 34 “Determination of Cuygen and Carbon Dioaide Concentrations in Emissions from Stationary
Sources nstrumental Analyzer Procedure)”

Method 4 "Determination of Mosture Content in Stack Gases”

Method TE “Determination of Nitrogen Oxide Emissions from Stationary Sources {instrumental Analyzer
Procedura)”

TiTLE 40 CFR PART 51, APPENDIX M
Method 2014 "Determination of PMyg and PM; . Emissions from Stationary Sources {Constant Sampling Rate
Procedurea]”

Method 202 "Dry Impinger Method for Determining Condensablie Particulate Ermissions from Stationary
Sources”

Eng' of Secraon
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5. APPENDIX

Agperdiz A: Test Method Specifications
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Specification Sheet for

Eourcs Location Name(s|
Polutartis) b be Detarrined

Other Parameers 10 be Determined Yom Train:

Pollutant Sampling Information

Duration: of Run

Ho. of Sarpie Traverse Fuinis
Eamgie Time per Poind
Bampiing R

Sampling Probe
Norze Materiy

hozrie Cesign
Probe Liner Maberisi
Efective Probe Length
Frobe Terperature Ses-Fort

Valocity Massuring Equipment

Pict Tube Design

ot Tubs Coefficient
Fiot Tube Cailbration oy
Fhot Tube Altschment

Meatering Syatem Console
Kefer Type

kister Arcuracy

Meter Resgedion

Meler Sioe

Fump Type

Temperaturs Messurements
Tempersturs Resciuior:

AP Differertisl Pressure Gauge
AH Differ=ngs Preszars Gaupe

FPM Fitter Dsacription
Filter Locafion:

Frtar Header Liater

Fisr Suppor Mmera

Friar Hasber Sab-Snim
Fiter hiabertn

Other Components

Location
Cperaing Temperature

EPA Method 201 A/202

PECS Stack
FFM, ., FPM.,, ool FPM, CFM

Gas Dersity, Roistas, Fiow Fale

Standard Bethod 2 pecification

fotat 3peotfioation sad

A

12

A

Constant Rate (80-120% of Average isoitiredc Rabe

Siznisss Eew

Gass o Telon
A
NA

Typz &

A
GEomETc oF Wina Turned
Afiached bo Probe

Cry Gas Messr

=%

A

BNA

Wiet Test Meter or S2andard DGR
A

NA

Z3F

noired Manomelsr or Equivaiers
ncired Manomelsr o EQuivalens
Aoy or Anercid

i Stk
Sisinless See
Sinniess Eee
Staini=ss Ewel
Siack Temp.
Quarte Sber

Bators impinger 1
=B5"F

SC mimges

12

7 minutes

Constarg Rosie (B0-120% of Averape isotiretic Rale)

Sininiess Sl

Tefior
10 =t
e

Tipe &
ak-

Agtachad o Probe

Ory Gas Meter

=%

C.01 cubic Test

0% aclrevolation

Wiet Test Wieter

Robry \are

Tepe K Thammocoupss Syrometer
1.°F

inciired WManometer

nCired Manomeisr

Digits Byromeier calbrated whismury Aneroid

Stk

Siziniess Sweel
Siainless Beei
Staniess B
Siack Temp (218'F)
Quarz Sber

Condenser
Betore S5t impinger
sBE"F



Specification Sheet for

impinger Train Description

Type ¢ Glasssare Cornections
Corneciion 1o Frobe or =i%er by
Humber of Impingers
Impinger S2=m Types

Frpinger {

rpinger 2

mpinger 3

rpinger4

Fpinger £

Fiter Materisl

Gas Denslty Determination

Sampie Colecion
Sampie Coliecion Medum
Eampie Analysis

Sample Recovery nformation

Nozze Brush Materal
Morze Rirse Reagent

Norze Rirse Wash Scttie Materis

Nozzie Finse Sorage Contaner
Fiter Recovered”

Filer Storage Comainer
Imnpinger Coments Recovered™
Impinger Rirse Reagent
Impinger \Wash Soite
Impinger Siorage Conbaner

Anatytical Information

Meathod 4 H.O Determinaton by
Fiter Preparation Condtions
Front-Hat Rince Preparation
Eacx-Haf Aratysiz

Aodoral Anayss

EPA Method 201 A/202

L1 Ackw! Spesitiosiion Used
Lexk-Sree Giass Comecions Gmound Glass with Siicone O-Ring
Direct or Flexbie Comnection Direct Giass Corredion

4

Shoriered Sism (open )
4Sodfer Gresnbarg-Smith

AodTeo Greenbarg-Smith
Yodfied Oresrburg-Bmith

Betwesn 2nd and 3rd Imgingers
Giass, Stainiess Siee! or Teflon
Tefion

MNone

>EE"F put <25°F

Tefion Membrane

Aul-poirt imegraied
Fexbis Gas Bag
Orzat or CEM Anaiyzer

Myton Sristie or Tefon

Arsipne

Gass or Fogethyiere

Glass or Foieihypene

Yes

FH Nter it per oish, TPM Ter in petrl dzh
Yes

O Water'AretoneHeware
nOrganic in potyethylene, orgaric In Tefon
norganic in podyethsene, orpanic I giass

Voumetric or Cravimetric
Degsicape 24 Howrs or Fier Extracsion
Evaporyie at ambient iemperature and pressune
Sonication ard Extraction

NeA

Shortened St= (open H0)

Modifled Gresnburg-Smith
Modfied Gresntourg-Smith

Betwesn 2nd and 3rd Impingers
Bomsiicate Giass

>EE"F but SE5°F
See Anaiytical Flow Chart

Mut-Foim nizgraeed
Vinyt Eag

Myton Sriste

Arstone

rorganic In pofyethytens, orgarkc n Tefion
Gazs

Yoz

S ter I pert gich, TPM Tter in petrf dish

Yes

O Wer/AcsioneHerare

morganic In pofyethylens, omanic T Tefion
rorganic in amber glyss, ongaric I amber glass

Gravimetric

Ses Anahytical Flow Chart

Evaporaie at ambient temperature and pressurs
Sae Analytica! Flow Chart

None



EPA Method 201A/202

Sampling Train Configuration
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EPA Method 201A

Glassware Preparation Procedures

Wash with sosp and hol 1ap waler

L

Rinse 3X with hot tap waler

w

Rinse 3X wih D.1. water

L

Rirse 3X with acelone

Allow b alr ory

¥

Cap all op=rings with ¥ Wipes




EPA Method 201A
Sample Recovery Flowchart
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EPA Method 201A
Analytical Flowchart
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EPA Method 202

Glassware Preparation Procedures

Wash with scag and hot ap waler

Rinse 3X wilh hot tap waler

Rirse 3X win D1 waber

Rinse 3X wilh hexsne

F

'Bake &t 300 degrees C for shr hours

k4

Cover &l cpenings i aiumingm foil

Sefore each run, rinse e TN giasseae with
delorized, distilied, uita-Tered walsr corssining 1
PpmaY residual mass oF B35

*Az an alemrative 20 baking gassaars, a fisid rin
proof blank can be performed on the samping tain
Jamowars.



EPA Method 202
Sample Recovery Flowchart {1 of 2}
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EPA Method 202
Sample Recovery Flowchart (2 of 2)

B b o4 e

Tarw of smmpis

Viart ol o ‘wenw wryd Frad weghis or e cutelde of sach saTpis mrisbar

T

Tand ol mrioe roriadwrs wit Telor mpe

Fmoycing, beks slios gl bor fac hoars et 250 degowan T (0T cegrees T
Swrrgiss Tasd be raineired ol or Sebow 8% degreem T 0 cegrees T curing

CPW Contsirer § CPM Contamar 7 TPN Contslzer § CPM Covisines 3 CPH Corvsiren 0 [P S —
Acwicrm Pl Wiatnr Flakd Hezars Fisid Finiz Trals Proof Dlenk” Fiwkd Trwin Proof Blek™ sroquisedy
Frsgerd Diark Fim sgpersd Dlank aagwrs Ohbesk worgaric Miness Drgevic Riness.

Caked X0 ry of scalore Cosbere 2200 i of wader B Collwct J00 rri of ez Proric walng fres pyobes Afmr daing i wew . & runirrar of o sic far
L st botds i wTher phas Froey wast bofte D o SITRCT, IO TCMTRGY Frote adurabn corcermarn sierd: for each e
PR CorsnE cxriniar Finem corimiras rpingere, arTwcing roingen, ommaaing imgoy e o ity
phumwam e wred Fore-tal Enmrawry 97¢ fro it Ly
TP B soumng IN wits TIW Mwr housing with
L mne
WL T s Wmm | reoecion Vs ropesctor | Sreer Sukd bisrik sller Bk
o e i
Colisd “raas I ceedc Fnpmat pocschae oy rirming
T DT 2N witt: Swoane
L
Whare Ryo e ! el by Ticpaid fwemd wred mbei k. Emudd vwi wve mbed
rimire coriniar mrimTm &g i Tuin ae
Ewoas o6 umed r wetng
Amad § " Coler! bofh riroees in et
s cxoiwiree
Loder ore srwiona tene by Criad o wwimt biss b Tofec e maers biasw for
§ Pcr iz parge. 33 100 m
wach bon of mvwer] uned ch ol e iy iof of edvard amed dur i fir il
P Ymam rpedion
# plans mars wan ol FLgm TRN A0S Ve
tammd 2 i train proof &-t-w_n_hd
tdard Tl ba parformed bt g devad and bl =0 Page 1 al3
o deroanzreia the orriairar
chaar Brees of the
glasywurn. Deking Ba
glanawars ix 8 Coandir Froem Pal mapis amight
B waind corosraabie
eticibeis reasm Seirrined
P dank min o DO g

WV b




.

&

EPA Method 202
Analytical Flowchart {1 of 2)
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Specification Sheet for

Source Locaiion Name(s|
Folulart's; © be Desarrrineg
Other Parameters o be Determined %om Train

Pollutant Sampling information
Duration: of Run

HNo. of Sampie Traverse Snints
Eampie Time per Poind

Eampiing Rate

Sampling Probe

Nozze Materis

oz Design
Frobe Liner Materisi
Efective Probe Length
Frote Terpersiure Ses-Foirt

Parficulate Flltar
irEmox Fier

IrEmck Faier Matera
Extemal Shar

Eximal Sher Matsral
Eximmal “her Set-Port

Samphs Deflvery Systam
Heated Sampis Lre Materis
Heated Sample Line Sat-Soint
Heated Sampie Line Cornections
Moisture Removal Sysie—
Sampie Pump Typs
Eampie Pume Maera
Eamgpie Fiow Control
Nor—-eated Sampe Line Aateral
Hor-Heated Sampie Line Connections
Acdtoral Skers
Addgoral Finer Type
Acdgoral Siker Locaton

Fiter Misteriy

Anatyzer Deacription
Caygen (O:)

Carvon Diowide (C0y)
Suttur Donde (S0.)
Hirogen Oides (MO, )
Carpon Wonoxide (CO0
Tots Hydmoarbor (THC)

Hydrogen Chionde (HCT
Armoria NH,)

EPA Method 7E

FECS Biack

fitogen Codes

02 and TOC2 (EPA Method 24

tiandard Methoo 2 pecitoaticn Astual 3pecifioation Uead
NA minimum of 60 mimutes
NA 3

A mirdmam of 20 mimees
Consiant Rate Constare Rais

MNA None

NA NA

Staini=ss Erel or Pyrey Ginss Stxnisss Bl

SuTidert to Traverse Fonis 10 feet

Frevent Condersation 238220

Yes Yes

Non-readive fo gas rited Shyiniess Shes

Yes Yes

Somsiicat=. Cuarnty Giass Woo! or Flber Mat Bomslicae Giass Sher Mat
Prevent Congersation 2482250

Siainisss Swel or Tefion Tehion

Prevent Condersation 24BN

Frobe Eaft o Moishue Renoval Sysiem Probe T Moishae Remowval Sysie™
Refriparatortype condenser or simiar Refigeraiortpe condenser
Leap-ree, mini~al reeponse fre Ciaphragm

Non-reaciive 1o sampie gases Teflor

Tonstant Rate Constare Raste (210%:)
Stainiess St or Tefion Teflon

Moisiure Remova b Sampis Gas Mantoia
Dpooral
NA

Non-reatitve io sampis gases

EFA Mzthod 3A (Faramagnesc)
SPA Method A NDR)

MA

EPA Method TE (Cremiduminascent)
MNA

BA

MNA

NS

Sipisiure REmova b Sampie Gas Mantid
Yes

Famticuate SEmoval

Enfrance 10 Sampie Man®okd

Quarz Fiber

EFA Method 3A (Faramagnasc)
EPA Method 3A (NDR)

MA

EPA Method TE {Cremiluminescent)
NA



EPA Method 7E

Standard Mathod §|

= 1.23 ¥y Expeced Maomum
= 1.33 ¥ Expecied Masmum

= 1.33 x Expeced Maxmum

A
NA
A
BNA

Srip chart, Arnalog Computer or Digital Recorer

0.5 Perrent of Span
Aaraalyy or Aukomans

1-min. inkereais or 30 measurements (e resinctive)
1-min. inkeraais or 30 mepsurements Jess resiriclive)
297 Inferais oF S mensurements (iess restrictive)
2-min. Intervais or 56 measurements {ess restrictive)

SPA Prowmood 1
EPA Proacool 1
A
EPA Promool 1
A
NA
NA
A

o-5%
=%

MNA

T-2E.42 ppm
NA

RA

NA

NA

Anyog Computsr

L1 Percent of Span

Monusky

One reading per second

Tme Minue Average {80, 1 second readings |
A

NA

EPA Promond 1
EFA Prooool 1

EPA Pmfocol 1



EPA Methods 3A and 7TE

Sampling Train Configuration
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CleanAir

SPEC SHEET

Servomex 1420C O2 Analyzer

Rental and Application Notes

* Shipping Weight: 28 b

= The analyzer measures the partal pressure of axygen iy the samole
gas Therefore, any Ghange in ssmple pressure af the measuring ol
will hawe an effact, which iz proportional to the change In sbsoiute

pressure from the tme of caliBration.

+ The Servames 2004150 can be plumbed togsther =1 a 197 mack

mount. The combined weight & 44 lbs.
+ These units are compat’ble with the older 14008 seres

‘Walght its

THmans s W AT x g

Power T2aVALC

Outpet 3w non-isolated o 4-20mA
Range OF 0-25%, 0100%
Response Tive <3 socnnds

AcTuracy =f BN

Fiow Rate 1- &L5min

it Pressure 1- % psig

Vet Prassure TE159 psia

Unanarity +f- 0%

Fepeatshifty +/- D%

Zaro Deilt <+ D002% O2/Mour
Span Drift © + Q.002% O2/haur
Aelative Hursioty - 30% ron-condersing
Swrage Temperature ~4° F o 1SB° F

#1000-553-55T Ceanaircom

Performance Beyond Measure, Since 1572



CleanAir SPEC SHEET

Servomex 1415 CO2 Analyzer

Rental and Application Notes

« Shipping Weight: 28 s

= The Servomes 420074150 can be pumbed together in 8 137 mck
mount. The combined weight = 44 ks,

* These units ame compatble wilth the oider 14008 series

BRI i

Welght 2=

Dimaniions WaTs g

Fowee T2avAC

Oustpat 0w nonisolated or £-20ma
Renge 0-20 4 72% 002

Responss Tene <12 seconds

Accuracy % of sokected ranga

Fiow Rate 1- & LAmin

inal Preasure 1- W onsg

Vet Pressurs 131 to B0 psia

Lnasrity 1% of selected range
Brpauahiity 1% of selected range

Taen Dvift 2% of T scale/wesek
Sgan Deift 1% of reading/day

Relathe Huamsloty 0% - 90% non—tordersing
Hinrage Tempemtars -4 F o BB F

&1 DOO-S55-55  clheanaircom Purformance Beyond Measuve., Since 1872



CleanAir

SPEC SHEET

Thermo 42iHL NOyg, NO, NO2 Analyzer

Rental and Application Notes
* Shipping Weight: £2 9. w/acoessories
{2 pumps= 36 bs.} (1 purm= 30 bg)
= Mewts USEPA requirements for RFNA-I285-072

« User programmable software allows ndividual messurement range
settings o be tored in memory for subsequent recall ard NG, NOz,

NO: howrly average starage for up o one month
+ Dual range and autorange capability
* Can be remotely controlied with bi-directional RS-232
commurication pord, or ethemet port
« Rach mountable for integrated CEMS
* indeoendent caliboation and outputs for NG, HG,, and NO,
» {aibration gases svailabie for remt

T

B R

Detaction Chamiluminiscencs
Unit ‘Waeilght 47 e
Dimansions B BET Ny 2T
Foweer Reoulremsnts N5 VAC & 200W
Outpats Anaiog: & voltages, 01050, T, 5V 10V
Sigear 1 power tal, 10 digial relays alarm outoud relay logic, TOmMA gD 200VDC
pins B digital inputs (standard)
2 0-10VDS anadog inpwss {optoral)
BEnges CleanAlr suggested renge. T 50000
Marutactorer mnges: D-10pem bo 5000pem
Riza/Fall Times (0-90%) | %0 mode: 25 soconds
NG, mode: 5.0 saconds
Oparating Tomperstures | O-43°C
Sampla Temporatare Ambiert
Fiow Hate [ com
With byrass, 2 SCF+
Dabection Lt G OEnom
Span DeiRft £T% FS ovar 24 howrs
Zen Deilt 20 DE0pmm over 24 hours
Linaarity s FE
Warm-up Tene 20 mwnutaes to stabizo

+1 800-553-8511 CRanaircom

Ferformance Seyond Moasure, Since 172







