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L INTRODUCT-ION

Network Envrronmental Inc. was retained by the Tllden Mining Company, L C. of Ishpemrng, Mlchlgan to

. perform carbon monoxrde (CO) emrssron testlng at the Tllden Mme Iocated in Natronal Mine, Mlchlgan

The purpose of the testlng was to conduct co complrance emission testmg on the. new Gas Fired Boﬂer #4 -
'7 “(EU- BOILER4) The CO testrng was performed in order to meet the requlrements of Mlchlgan Department
" of Enwronment Great Lakes & Energy (EGLE), Air Quallty DIVISIOI’] ROP No. MI- ROP B4885 2017a EGLE -

- _»Alr Quahty Drv15|on ROP No MI-ROP- B4885 2017a has establlshed a CO em|55|on limit of 0. 0840

' 'Lbs/MMBTU (pounds of CO per mlllron BTU of heat mput) for Borler #4,

' »The Cco emlssron testrng was performed in conJunctlon with the RATA (relatlve accuracy test aud|t) on the L

Cnew PEMS (predlctlve em|55|on momtonng system) The CO testlng was conducted durlng the 90% of

" capacrty operattng Ioad
o :The_follow\ingﬁ 'referencevtestmlethods were used to conduct_ the sa‘mplingi S

« Carbon Monoxide (CO) = U.S. EPA Method 10 -
'+ Oxygen (02) —U.S.EPAMethod 3A

The sam:pting w‘as‘performed on May 14, 2019 by Stephan K. Byrd and David D. Engelhardt of Network

Enwronmental Inc.. ASSIStlng with the testmg were Ms. Jennn‘er Fantich of Wunderllch Malec .

: Envrronmental Informatlon Systems (EIS), Mr. Thomas O Brien of the Tilden Mlnlng Company, L. C and the"

operatrng staff of the facrllty Mr Tom Gaslolr of the Mlchlgan Department of Envrronment Greats Lakes &A S -

: 'Energy (EGLE) Arr Quahty D|v15|on was present to observe the sampllng and source operatlon '



1L PRESENTATION OF RESULTS

. 11 1 TABLE 1 ‘
~ CARBON MONOXIDE (CO) EMISSION RESULTS
BOILER #4 (EU- BOILER4) ‘
 TILDEN MINING COMPANY, L.C.
~ NATIONAL MINE, MICHIGAN
‘ MAY 14, 2019 ‘

1| ozzomor | a1 o |32 | 00081

2 | oeuzdoss | 40 | 34 | 00030

3| inosta0s | 38 . |33 . | | 00029
Average | . 4.0 | -3'.3' : 00030

(1), Each sample con5|sts of three 3)- 25 minute RATA samphng runs. CO Sample 1 = RATA Runs 1 2&3. CO
. Sample 2 = RATA Runs 4, 5 & 6. CO Samplé 3.= RATA Runs 7, 10 & 11. RATA Runs 8 &9 werenot used

3 " - because the boiler dropped below 90% of capacity during these runs. o
- (2)  PPM = Parts Per Million (v/v) On A Dry Ba5|s

" (3). % Oz = Percent Oxygen On A Dry Basis ' ‘ ' s :

» (_4) Lbs/MMBTU = Pounds Of CO Per Million BTU Of Heat Input (Calculated Usmg Equat|on 2 1 From u. S EPA

.- "Method 19 With An F-Factor of 8710 DSCF/MMBTU). )

.(5) EGLE - Air Quality Division ROP No. MI ROP- B4885 2017a has establlshed aCo emlssmn Ilmat of 0. 0840

Lbs/MMBTU for Boﬂer 4.




 IIL_DISCUSSION OF RESULTS
IIL1 CO Ern"issi_o'ns — The CO emissions are summarized in Table 1 (Section II.1) as follows»: ‘

- e '-‘ASample; ‘
e Time " : . ,
. CO Concentratlon (PPM) Parts Per Mlll|on (v/v) On A Dry Basrs
. ‘Oz Concentratlon (%) Percent On A Dry. Basrs : ,
. CO Emrssron Rate (Lbs/MMBTU) Pounds of CO Per Million- BTU of Heat Input (Calculated Usmg R
' Equatlon 2. 1 From U S. EPA Method 19 Wlth An F Factor of 8710 DSCF/MMBTU)

o The co samplmg was performed in conJunctron w1th the RATA on the new PEMS. Each sample consrsted of

: "_fthree (3) twenty flve (25) mlnute sampllng runs. CO Sample 1 used RATA Runs 1,2 and 3. CO Sample "
- 2 used RATA Runs 4, 5and 6. CO Sample 3 used RATA Runs 7 10 and 11. RATA Runs 8 and 9 were

'; ‘:not used because the bonler dropped below 90% of capacrty durlng these runs.’

e HIII 2 messron L|m|t EGLE Alr Quallty Division ROP No. MI- ROP B4885- 2017a has establlshed a CO
L ', emlssron ||m|t of 0. 0840 Lbs/MMBTU (pounds of CO per million BTU of heat lnput) for Boiler #4

| 'I,\'/.- VSOURCE 'DESGRIPTION

‘ Borler4 is a natural gas-flred b0|Ier with a rated capacxty of 300 MMBTU/Hr of heat lnput “The bo:ler is
' equrpped with low NOX burners. Boiler 4 IS used to provide process steam to the facility. Dunng the co
o “testing perrods the borler Was operated at 90% of capacrty Steam Load and Gas Flow data durrng the v

. _samphng can be found in Appendlx B.

' The borler is exhausted to a stack through a four (4) foot by elght (8) foot breachmg A schematnc dlagram e
i of the source and samplmg Iocatlon can be found in Append|>< E



V. SAMPLING AND ANALYTICAL PROTOCOL

' The s‘ampling methods used for the reference method- deter‘mi'nations were as follows:

s _“V 1 Carbon MonOXIde The CcO sampllng was conducted in accordance with U S. EPA Reference Method

10, A Thermo Enwronmental Model 48C gas analyzer was used to monitor the borler exhaust A heated

':, ‘ probe was used to extract the sample gases from the exhaust stack. A heated Teflon sample line’ was used‘ .

" to transport the exhaust gases toa gas condltloner to remove morsture and reduce the temperature From '
"7 "the gas condltloner stack gases were passed to the analyzer The analyzer produces |n5tantaneous :

readouts of the co concentratlons (PPM)

The analyzer was callbrated by dlrect anectlon pnor to the testlng A span gas of 89 7 PPM was used to

- ,establlsh the initial mstrument callbratlon A callbratlon gas of 49 5 PPM- was used to determme the

'~callbrat|on error. of the analyzer The sampllng system (from the back of the stack probe to the analyzer)
was anected usmg the 49:5 PPM gas to determlne the system bias. After each sample a system zero and
: ‘system ll‘l]eCthl'] of 49 5 PPM Were performed to establlsh system drift and system blas dunng the test ‘

penod All cal|bratlon gases were EPA Protocol 1 Certlﬁed

: :The analyzer was callbrated to the output of the data acqunsrtlon system (DAS) used to collect the data from

- the boxler A dlagram of the CO sampllng train lS shown in Flgure 1

- V 2 Oxygen The Oz sampllng was conducted in. accordance W|th U S. EPA Reference Method 3A. A
. ~Servomex Model 14OOM portable stack gas analyzer was used to monitor the borler exhaust A heated :

: 'probe was used to extract the sample gas from the stack. A heated Teflon sample line was used to

- transport the exhaust gases to agas conditioner to remove monsture and reduce the temperature From

N ‘the gas condrtloner stack gases were passed to the analyzer The analyzer produces lnstantaneous

L readouts of the Oz concentrat|ons (%)

o ;The analyzer was callbrated by dlrect anectlon prlor to the testlng A span gas of 21 0% was used to. - -

e festabllsh the mltlal mstrument callbratlon Callbratlon gases of 12. 1% and 5.96% were used to determme"‘ |

N _ the callbratlon error of the analyzer The sampllng system (from the back: of the stack probe tothe
: analyzer) was lnjected usmg the 5. 96% gas to determlne the system blas After each sample a system

: : ‘:‘zero and system ll’lJeCtIOﬂ of 5. 96% were performed to establlsh system dnft and system blas dunng the ‘



: :tes,_t ;peri‘od‘.. All calibration gases were EPA Protocol 1 Certified.

‘The analyzer was calibrated to the output of the data acquisition system (DAS) used to colIect the data from

 the borler A dlagram of the Oz samphng traln is shown in Flgure 1.

V.3 sampling Locations — Prior to the CO sampling, a twenty-four (24) point stratification test @.
s described inU.S. EPA Method 7E) ‘was performed for-the exhaust breaching “The breaching is 48 in'ches o

deep by 9% mches high W|th 4 samplrng ‘ports. The d|men5|ons used for the stratlﬁcatlon test were as

follows: _ o ,
| Tra’verse'Point S ,. S . Dimension (Inches)
2 Lo 1200
' 3 20,00
4 © 2800
5 3600
6" 44.00

The stratlﬂcatron test showed no stratrﬂcatlon (< 5%), soa srngle samphng pornt (Port 3 Pornt 3) was

| used for the gas sampllng The results of the stratlflcatlon test can be found in Appendlx A.

o Thrs reportwas prepared by A : '_ , B - _This"eport was revieWed by:

Stephan K. Byrd- L

DavrdD Engelhardt Vo . N
Vice Presndent T L e -~ “President



Figure 1 -

CO&0,
‘Sampling Train




