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B f {:ffNetwork Envuronmental Inc was retamed by Morton Salt of Manlstee, Mlctngan, to perform emnssmn '

. Lwmopucmon

‘ sampizng at thelr facmty The purpose of the samp!mg was fo determlne compllance wuth the Boiler’ Area -
: .Source Natlonal Emlss:on Standarcl for Hazardous Atr Pollutants (NESHAP)(40CFR Part 63 Subpart JJJJJJ)
'The fo!!owmg emtsslon sampllng was performed on the #6 Boner exhaust :

100% Ooal Bummg w/ No lee InJectlon In Baghouse ’ Hydrochlorlc AC'%&:'EQIHE?E%J;V (Hg) & Carbon : !
100% Coal Burmng w/ 1. 0 Lb/Min lee Injectlon In | S "'HCI -
i S Baghouse | g v
T 100% Coal Burnlng w/2 0 Lbs/Mln lee In]ectlon In : f—fCl -
' , Co Baghouse : W o
100% Coal Burnmg w/4 0 Lbs/Mm Lame InJectlon In | Hel
Baghouse-‘_‘ " T

3 :.":.‘_-"Thét?st_.m?thodsiLlsed were;_as 'fott_ows_: T AR

R ‘_-;Carbon Monoside (c0) U.S. EPA Method 10 :

i . ‘Mercury (Hg) U S. EPA Method 29 -

_4 . "Hydrochlonc Acxd (HCI)) U.S. EPA Method 26A

e -."Oxygen (02) & Carbon Dl0><|de (COz) Uss. EPA Methods 3 & 3A 2

- o "‘_Exhaust Gas Parameters (a|r ﬂow rate, temperature, mo&sture &dens:ty) U.s. EPA Methocls 1 4

s T :e,.samplmg was performed over. the perlod of October 1- 8 2015 by R Scott Cargall Rlchard D Eerdmans 3
| T'anc[ David D. Engelhardt of. Network Envsronmentat Inc Ass|st|ng with the sampllng was Mr. Donald E..

:g :Kuk of Morton SaIt and the operatmg staff of the facnsty Mr Robert chkman and Mr Dawd Patterson of
:"ffi_'f ‘_"the Michlgan Department of Enwronmentai Qua!aty (MDEQ) Alr Quahty Dlws;on were present to observe .

_ '{_3the samp!mg and source operatlon




' IL._ PRESENTATION OF RESULTS = °

i ——— .'_

. 1L 1 TABLE 1 ¥
- CARBON MONOXIDE (CO)
- ,‘EMISSION RESULTS SUMMARY _
#6 BOILER EXHAUST °
MORTON SALT
- MANISTEE MICHIGAN -
' OCTOBER :I. 2015

| : 25546
45496 | 89 | 1179 17587
- 46112 | 93 | 1403 |- 21650 .| 2813
44,646 | 87 '}14'7'4_--‘- B ’,'.'215 94 | - 2845

| 14:38-15:38.
+16:09-17:09

18:24-19:24

Average T

42,331,

L 80 | 1841

(1) DSCFM Dry Standard Cublc Feet Per Mlnute (STP 68 °F & 29 92 in. Hg)
-l (2) % Oz = Percent Oxygen (v/v) On A Dry'Basis - - - -

R | S PPM = Parts: Per Million (v/v) On A Dry Basis. -~ B o R Tl e _
i | RGO PPM@3%02 = Parts Per Million (v/vy On A Dry Ba5|s Correctecl To 3 Percent Oxygen Con o _' v “ -
“JI-<(5), Lbs/Hr = Pounds .of CO Per Hour . ' N
(6) 40 CFR Part 63 Subpart JJJJJJ Table 1 has estabhshed a CO emlssmn |lmlt of 420 PPM @ 3°/002

:forthls source S R -




No ane
InJectIon

| 10/1/15

| ‘12 TABLE2 .
*HYDROCHLORIC ACID (HCI) -

EMISSION RESULTS SUMMARY

#6 BOILER EXHAUST

- .~ MORTONSALT .~ --
| ;MANIST;E;:'_, MICHIGAN“’

15181626 1

45,496

524

0893 |

| "’10/1/’15

-17:03-18:11 |

43,294

= 5.8'_5" —

0,948

'0-00.63'2',' _.'_ |

10/1/15

18 48 19 53

Ae112

556

096l |

©-0.00602

10

Average

) 10/6/15 .

The potentlal HCI emlssmns are 4.09 Tons/Year using
Gl T - - tising the LbsIMMBTU resuits (%) -

09:21-10:26 -

44,967 |

*39,905 |

115

- 555
the Lbs/ Hr resu!ts and 5 59 Tonleear

0934 |

-- ;o.'171_,_-‘3

' 0,0059%1

-:".9;0011'2‘

Lbs/M:np
‘Lime L

10/6/15 ’.'

'10:45-11:48 -

39,022

= 04 |

0.059 |

0.00039 - |

| 10/6/15

39,515 |

034

{0051 |

.0.00034

In;ectlon‘;* o

~Toomns |

Average o

12:10-13:14

08:50-09:54 | -

39,481

39,730

. 0238

10.63

- 0.094 .

0000237

- 0.00062 ]|

Lbs/Min
Lime ]

L to7ps |

10:19-11:23 |

39,923

Y

0,013

" ooooss ||

Tao7as

11:45-12:48

40,696 |

0.066 -

0010

o.000088 ff -

‘Lime..

Injectlonj'_ o

40

| 110/'8'/'1‘""5"

0814009142 |

|- 40,116

38,359

o .0.431

0045

| "0.0064 |

0 000044

l_bs Min [
Min

10/ 8/ 15

10:05:11:09

38,186

ND. O

ND.O

ND (5)

| -.InJect_lon

1'2-.‘5- e

10/ 8/ 15,

1_;:1‘_5_-,,13;:;1;9,' .

38, 145',_' “

0092,

| 00131

T 0.000089

Average e

5 DSCFM Dry Standard CUbIC Feet Per M:nute (ST P : 68 °F & 29 92 in. Hg)
- (2_)_:.,Mg/M3 = Mllilgrams Per Dry Standard CUblC Meter S 4
(3) Lbs/Hr = Pounds of HCl Per-Hour . *. . ' ' o
(4) Lbs/MMBTU Pounds Per MI||[0n BTU of Heat Input (Calcuiated Usmg U S. EPA Method 19 Wlth An F—Factor of

9,780 DSCF/MMBTU) =

15 'Sample 11 was fion detected at a detect|0n 1|m|t of 0. 040 Mg/M3 0. 0057 Lbs/Hr &0. 000038 Lbs/MMBTU The
detection Ilmlt values were:used. for sample 11 when calculating the averages for this’ condmon )

“(6). ‘The potentta! emissions were calculated based 6n 8,760 Hours/Year of operatlon a maximum de5|gn rate of 216
P ,“MMBTU/Hr and uslng the emlssmn results averages from the No lee InJectlon operatmg condltlon "

—aooons7 |




113 TABLE3 A _' IR | A

_ “MERCURY (Hg) - . - R R “ :
EMISSION RESULTSSUMMARY I :

. #6 BOILER EXHAUST .

..~ MORTONSALT -
o »,MANIS.TEE‘,-MICHIGAN

- .OCTOBER 1, 2015

;.--1.4=f44--1.6=755 :

: 4_'2',‘33..1“‘. .

43224

ND.O -

ND.©®

39,137

T ;_20 37_ 22:35 o

Average

41,564i :

. __.}- AR

TND O

Al (.1)_.' -DSCFM Dry Standard Cubtc Feet Per. Minute (STP 68 °F & 29 92 in. Hg)
":(2). Mg/M? = Milligrams Per Dry Standard. Ctiblc Meter T

I° (3). Lbs/Hr =Pounds of Hg Per Hour~ - .=~ o oL

" (4).-Lbs/MMBTU = Pounds. Per Mlillon BTU of Heat Input (CalcuIated Usmg u. S EPA Method 19 Wlth An F-Factor of

19,780 DSCF/MMBTU)

{5) 'N.D, = Not Detected At Detectlon letts Of 2. I?E-D4 Mg/M3 3.38E- 05 Lbs/Hr &2, 24E—07 Lbs/MMBTU

|l (6): 40 CFR Part 63 Subpart 131373 Table 1 has establlshed aHg emlssmn I:mlt of 2 2E 05
| B I.bsl MMBTU for thls source:. :




o : ;" DISCUSSION OF RESULTS , :
‘e fl‘}:The resuits of the emissmn sampllng are summarrzed m Tables i through 3 (Sectaons II 1 through II 3)

The results are presented as foIIOWS

1 co A | : ,
: ‘i_-'_"_Tabie 1= Carbon Monomde (CO) Emlsswn Results Summary

Sample - Lo o

- 7_-..';"T|me e o RPN R
" Air Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mlnute (STP ss °r= & 29 92 in. Hg)

L 3 ;-Oxygen (02) Concentratron (%) Percent on a Dry Basrs - G ' :

: __" .'f %CO Concentratlon (PPM) Parts Per M|II|on (V/v) on. a Dry Basrs e ‘ _
r €O Concentratlon (PPM @ 3 %02) Parts Per Mltllon (v/v) on a Dry Ba5|s Corrected To 3 Percent

"-:""-Oxygen l- . _ & ‘ SR .
CO Mass Emrssmn Rate (Lbs/Hr) Pounds of CO Per Hour f

S -fj:'}Ar‘rthé'-it;o,'s;:a‘i_r}ij'pté data.;-nras_‘c'alihration 'corrected-.u_sin_g; Equa_t_ion' 7E-5_,‘ from U.S. EPA Method 7E.. -~

“ma2oWa o
Table 2 Hydrochlorlc Acad (HCI) Emlssmn Results Summary

B ‘_--}:"Operatlng Condltlon

: . sample. S S

_ "_Tameziw. R SR o _ L .

Air Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mmute (STP 68 "F & 29 92 in, Hg)
’ff,""HCI Concentratlon (Mg/M3) Mlihgrams Per Dry Standard Cubrc Meter o :

e : 'HCI Mass Emlssmn Rate (Lbs/Hr) Pounds of HCl Per Hour

e H HCI Mass Emrsswn Rate (Lbs/MMBTU Heat Input) Pounds of HCI Per M|IE|on BTU of Heat Input o

- ,’.:i'_;',;.-,(Calculated us:ng Equatron 241 from u. S EPA Method 19 The F Factor used for the Lbs/MMBTU ;f “ ", _
. -f calculatrons was 9 780 DSCF/MMBTU ) o T

. Amoredetarled ‘b_reakdovyn of each .‘Endiv'idua'l HCI,‘_samale‘ca'n"be fo'und;in_ Apoe_ndix-'A, BRI

1113 Hg T
o Table3 Mercury (Hg) Emissmn Results Summary

Sample :5_;




iy ;_i;‘.,lTlme RN R , : - E . .
. .ie Al Flow Rate (DSCFM) Dry Standard Cubic Feet per Minute (STP 68 oF & 20, 92 in. Hg)
- . r_ng Concentratron (Mg/M3) Mrllrgrams Per Dry Standard Cubrc Meter f. -

e :'_-‘_Hg Mass Emrssron Rate. (Lbs/Hr) Pounds of Hg Per Hour '

R _Ij jcalculatlons was 9,780 DSCF/MMBTU )

Amore det_a_i_led t)reakdown 'of-each 'indiy_rdual Hg-'san"rple. can be found in Appendix A.
III 4 Em|ssron lelts :

; 'f': ;"'_‘_;(MI ROP 81824—2015) have establrshed the foliowrng emrssron Irmrts for the #6 Borler

Mercury (Hg) 2 2E-05 Lbs/MMBTU _ R : . : ‘ R
> Al three (3) test run emission Ievels were not detected at detectron Irmrts of 2 24E 07
Lbs/MMBTU R . ' ‘ o '

oy Carbon Monoxrde (c0) 420 PPM @ 3% 02 | D |
‘> AII three (3) test run em|55|on Ievets were under the 420 PPM corrected to 3 percent oxygen

Hydrochlonc Acrd (HCI) 9 9 Tons/Year (approxrmately a darly emlssron Ievel of 0 015 Lbs/MMBTU)
4. > Whlle there is no emlssnon I[mlt under the area source NESHAP rule, the source must

g f:f,demonstrate that potentral to emit (PTE) is iess than Clean Arr Act: (CAA) ma]or source

e Ievels from the botler are neglrglble and ho other non - de mlnlmus sources of HAPs are at

o i '-_'neutralrze the acid gases and control HC[ emlssrons from the borler PTE when not rn]ectmg‘-_

E .l..'year and a maxrmum desrgn rate of 216 MMBtu/hr for the borler Srnce the chlorrne

B ‘content of the coal bumed rn the boiler:will vary and therefore Hal emrssrons from the boller_ e

- wr!l vary, addrtronai test runs were conducted to measure HCI emrss;on Ievets at varymg

_ . ) ':Ilme inJectron feed rates based upon st0|ch|ometr|c calcuiatlons Durlng the tests chlorlne |
S 'content and coal feed rates were monrtored This data will be utilized to deveiop the

) mathematlca! curves necessary to determme the amount of Irme needed to adequateiy

'Hg Mass Emlss:on Rate (Lbs/MMBTU Heat Input) ‘Pounds of Hg Per Mrlllon BTU of Heat Input N
. (Ca[culated usrng Equatron 2.1 from U. S. EPA Method 19 The F Factor used for the Lbs/MMBTU' )

Ly ",";-40CFR Part 63 Subpart JJJJJJ (Borler Area Source NESHAP) and the source Renewab[e Operatrng Permrt . o -

f“'.thresholds (10 tons per year ofa smgle HAP or 25 tons per year of total HAPs) As Hg . e
' the facrlrty, HCI is the HAP of concern Morton Salt has. mstailed a hme |n]ecteon system to

o _‘ lime to control HCI was under 9.9 tons per year at worst case conditlons of 8760 hours per L




control and mamtam the HCl em155|ons under the CAA maJor source and thresholds and

(MAP)

In Summary, these performance tests demonstrate compllance with the CO and Hg emrss:on I|m|ts &
__j_-"contamed in- Subpart JJJJJJ 'E'able 1 for exrstmg coal fired bollers Potentral HCl emlssmn Ievels durmg

' addrtlonal test runs will ensure that lime is- m]ected when needed in rates sufﬁcrent to ensure HCI
S *. € emlsslons Ievels remam under CAA major source thresholds as reqwred by the ROP .' L

5 .;_'iv.'-'f. _s':ouRcE'oEscR‘mT_mN

e ,The #6 Boller isa W:ckes spreader stoker coal and natural gas co~f|red boller It's maxrmum ratrng is -

e _-‘:."_Source operatlng data durmg the sampllng can be found in Appendlx H..

7.V, SAMPLING AND ANALYTICAL PROTOCOL

Thesamplanglocatlonwas as follows:-: RN
#6 B0|ler On the 78 mch I D. stack W|th 2 sample ports ina locat|on that exceeded the- 8 duct

Twelve (12) sampling pomts were used for thls source

' V 1 Mercury (Hg) The Hg em|ssmn samplmg was cletermlned by employlng Us. EPA Method 29

e -:"'Three (3) samples were collected The samples were one hundred twenty (120) mmutes in duratlon ancl o

i ;each had a mzmmum sample volume of. two (2) dry standard CLIbIC meters (DSCM) The samples were -

e -permanganate solutzon

ROP hmrts These charts w:ll be lncorporated into the site Malfunctlon Abatement Plan - - |

" ,-"‘;the runs whrle not mJectang l|me demonstrate that the srte s an area source of HAPs Data from the ‘

..':"180 000 pounds of steam per hour (216 MMBTU/Hr) The parhculate matter is controlled by a baghouse.' |

: "'_reqmpped wrth a L|me |n]ectlon system Thls bailer is- used for generatlng process steam and electncrty .

drameters downstream and 2 duct drameters upstream from the nearest dlsturbances requzrement

o l’-‘f:";.“collected lsok|net|cally on quartz f||ters, |n a nltrlc acud/hydrogen pero><|de solutlon and in a acrdlc potassmm T




i were analyzed for mercury by cold vapor atomic absorptlon spectrophotometry (CVAAS) Al the qualrty

| - _jassurance and quallty control procedures hsted |n the methods were rncorporated in the sampllng and
FRE '-',"analy5|s A d|agram of the Hg sampllng traln is shown in Flgure 1 I R

. ‘*‘{ \V.2 Carbon Monoxrde The co samphng was. conducted in accordance wrth u. S EPA Reference

Method 10 “A Thermo Envrronmental Model 48C gas analyzer was used to monltor the borler exhaust A "

: ifand reduCe the temperature From the gas conditioner stack gases were passecl to the analyzer The k' .
-_fi analyzer produces mstantaneous readouts of the CO concentratlons (PPM)

i : "},The analyzer was callbrated by d|rect :n]ectlon prlor to the testmg A span gas of 985 3 PPM was used to
establlsh the mItra! rnstrument calrbratron Calrbratron gases of 250.2 PPM and 492.5 PPM were used to:

. determlne the callbratlon error of the ana!yzer The sampllng system (from the back of the stack probe to -
| ;_'f‘f-the analyzer) was |nJected usmg the 250.2 PPM gas to determme the system b|as After each samp[e a.
ﬁ."_system zero and system |n]ect|on of 250. 2 PPM. were’ performed to establrsh system drift and system bras o
durmg the test perlod AI] calrbratron gases were EPA Protocol 1 Certrfred Three (3) samples were T
'_'*_,':cOIIected from the b0|ler exhaust Each sample was srxty (60) mlnutes in duratron .

& :..-fThe analyzer was oahbratecl to the output of the clata acqmsmon system (DAS) used to collect the data from, '
:ll_'f.the bouer The ana[yzer averages were corrected for calibration error and drlft usmg formula EQ 7E -5 from ~
B "40 CFR Part 60 Appendlx A Method 7E A dlagram of the samplrng tram |s shown in Flgure 2

e V 3 Oxygen & Carbon Dlomde (10/ 1/ 15) The Oz & COz sampllng was conducted in accordance wrth‘ -
i U S EPA Reference Method 3A Servomex Model 1400M portable stack gas analyzers were used to _ '

: r_T he front half the mtrrc acrd/hydrogen perox;de solutlons and the aCIdIC potassrum permanganate solutrons e

'-‘?heated teflon sample Ilne was used to transport the exhaust gases toa gas condltloner to remove m0|sture L

el ;."'monltor the. borler exhaust ‘A heated teflon sample line was used to transport the exhaust gasestoa gas -

) ."conclrtloner to remove morsture and reduce the temperature From the gas condrtloner stack gases were
-f-"-'passed to the analyzers The analyzers produce |nstantaneous readouts of the Oz & COz concentratlons S
e fi(%) ' ' : ‘ ' '

i : The analyzers were cahbrated by drrect m]ectron priar to the testmg Span gases of 21 03% and 20 42% S

':';and 11, 99% 0216 028% CO; were used to determme thie calibration error of the analyzers ‘The samplmg o
5 system (from the back of the stack probe to the analyzers) was rnJected using the 5.942% 02/ 12. 01% oz
'_‘:;‘.gas to determlne the system blas After each’ sample, a system zero and system m]ectron of 5. 942% L

i

."-',"'COz were used to estabhsh the initial mstrument callbratrons Cahbratron gases of 5. 942% 02/12.01% COz_ R



7 :___"Ozj 12 01% COz were performed to estabiish system drift and system bIaS dunng the test perlod AII
o calibration gases were EPA Protocol 1 Certrﬂed K

:."_“_-The analyzers were cairbrated to the output of the data achISItlon system (DAS) used to collect the data
o ‘om 40 CFR Part 60 Appendrx A Method 7E A diagram of the sampllng train is shown m Figure 2

e V 4 Oxygen & Carbon Dmxnde (10/6 8/ 15) The Oz & CO; samplmg during the HCI sampllng over
o ‘the perlod of 10/6 8/ 15 was performed by. employing U S EPA Method 3 Bag samples were collected

B and quality controi requrrements specrr“ed in the method were Incorporated in. the sampling ancl analysrs

j_probe rlnse and the implnger catch from the impingers were comblned and analyzed for HCl using Ion- :

tincorporated in the sampltng and analysrs A diagrarn of the sampllng traln Is shown in Flgure 3

_:‘,V 6 Exhaust Gas Parameters The exhaust gas pararneters (alr flow rate, temperature, mousture and
density) were determined |n conjunction wrth the other samplmg by employlng U.S. EPA Methods 1 through
,_4 Alr flow rates, temperatures and morstures were determmed using the !SOkineth sampling tl‘all‘lS Ail

_\_ith'e quality assurance and quality control procedures listed in the methods were lncorporated in the o -

.sampling and analysis SR

: "_3 Thls report was prepared by

o DawdD Engelhardt : B S IRty {" Stephan K. Byrd
Vice Presrdent T TP L Presrdent

R from the boiler The analyzer averages wefe corrected for calibration error and drift uslng formula EQ. 7E-5 '_ - '

o ‘:‘,f from the back of the lSOklneth HCl sampimg traln and analyzed by Orsat analy5|s Al the quality assurance" Ry

v, 5 Hydrochloric ACld = The HCi emlssron sampllng was conducted in accorciance wrth U, S EPA Method U sl
= 26A The sampling was performed |sok|neticaliy in accordanc:e with the method The HC was collected In‘:j T B ’
?the Frst two impingers of the sampimg traln wh!ch contamed 100 mls of 0. 1 normai sulr‘urlc ac:|d The Sl e

8 "-"Three (3) samples were collected from the b0||er exhaust during each operating condltlon Each sample - Q: .
:_f'.:f'was slxty (60) mfnutes |n duratlon and had a minrmum sample volume of one (1) dry standard CL]blC meter T :
‘(DSCM) AII the quairty assurance and qualrty control requirements specrfed in the method were f‘ ;'_ L
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