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·. J; INTRODUCTION 

RECEIVED 
JUL 3;12018 

AIR QUALITY •1vrs10N ,' 

, · Network Enviro~mental, Inc. was retained by Morton Salt of Manistee, Michigan, to conduct an emission 

'', study at their facility. The purpose of the study'was to meet the emission testing requirements of Mi~higan 

Department of Environmental Quality_(MDEQ)- Air Quality Division Renewable Operating Permit No. Mr:. 
. ' . . . . . . . 

· ROP-B1824-:WlSa. The following is a list of the sampling conducted and the established emission limits for · 

. each source: 

, #6 Boiler Baghouse Exhaust 
. · ·EU#6B0ILER. 

MAC Baghouse Exhaust 
FGPELLPRETZEL 

(EUPELLPROD & EUPRETZELSALT) 

Pellet Cooling Scrubber Exhaust • 
EUPELLETCOOLING 

Particulate, Sulfur Dioxide (SC.h), 
Mercury (Hg), Carbon Monoxide .· 
- (CO) & Hydrochloric Acid {HCI) -

Particulate c2> (See Below} 

· Particulate 

·Particulate: 0;30 Lbs/1000 Lbs of 
exhaust gas @ 50% excess air - _ · 

S02: .. 2.5 lbs/MM BTU 
Hg: 2;2E-05 Lbs/MMBTU 

CO: . 420. PPM, Dry @3 %02 
.· HCI, <1> : See -Below 

Par:ticulate (PM): 0.014 
Grains/DSCF 

PM 10: 3.96 Lbs/Hr 
PM 2.5: 3.96 Lbs/Hr 

-. Particulate: 0.032-Lbs/1000.Lbs' 
of exhaust gas· 

.(1) While there is np HCL emission limit under the area source NESHAP rule (40 CFR Part 6fSubpartJJJJJJ), the source 
· : must.demonstrate that potential to emit(PTE) is less than Cleari Air Act (CAA) major source thresholds (10 tons per 

year ofa single HAP or 2$ tons per _year of total HAPs). · As Hg levels from the boiler are negligible and no other non 
- de mlnimus sources of HAPs are at the.facility, HCI is the HAP of concern. The HCI testing was designed to. · 

, demonstrate that .the HCI emissions· a~e ~low 9. 9 Tons/Year (an approximate emission level of 0iQ15 Lbs/MM BTU). 
·. The results·were (::alculated at worst case conditions (8760 hours per year of operation and a maximum design rate 

of 216 MMBTU/~r for the boiler) . . 

.. · · · (2) The total partk:Lilate (front half filterable and bad< half condensable) emissi.ons was deter~lned. By adding the 
. •· . co'ndensable particulate to the filterable particulate the testing was designed to meet the PM 10 & PM 2.5 

requirements of the permit. Both the pellet production and the pretzel salt operations were running during the 
samplingi · · · · · · · · 

' ' 

·.· The foUowing reference test methods were employed to ~nduct the emission sampling: _ 
. . . . . . . . ' . 

·• · Particulate.:.. U.S. ·EPA Method 17 

• .PM lO & PM 2.5 """U.S. EPA Methods 17 & 202 

• • Mercury (I-lg) - U.S. EPA Method 29 
• ·• Hydrochloric Acid {HCl)-U.S'. EPA Methoc:i 26A 

• ·Carbon Monoxide (CO) "-,U.S .. EPA Meth~d 10 -
' ' ' 

• , SulfurDioxide (S02)- U;S. EPAMethod 6C 
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! 
I .· 

• Exhaust Gas Parameters (air flow rate, temperature, moisture & density):- U.S. EPA Reference ·. 

Methods· 1 through 4: 

The samp!ing w~i's performed over the peri9d of June 12-14, 2018 by Stephan K. Byrd, R. Scott Cargill, 
; : ' . . . . . ' 

Richard D. Eerdmans,- arid David D. Engelhardt of ,Network Environmental, Inc;. Assisting with the sampling 

was Mr. Donald E. Kuk of Morton Salt and the ~perating staff ofthe facility. Mr., Robert Dickman and.Mr. 

_Jeremy Howe of the Michigan C>epartment of Environmental Quality.(MDEQ)- Air QualitY Division were 

: pres~nt to obserye t~e sampUng andso,urce:operatlon. 

, .· 
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;II; -P~ESENTATION OF RESULTS 

. II.1 TABLE 1 
.· PARTICULATE 

EMISSION RESULTS SUMMARY 
#6 BOILER .EXHAUST 

MORTON SALT, 
MANISTEE, MICHIGAN . 

JUNE 131 2018 

1 . 08:44-09:49 ~8,139 0.0017 0.32 0,0020 · 

#6 Boiler .. · .· 2 10:10-11:14 40,340. 
r----'-----'--J--,------,__.,.....---'+-'--------'--~--+--~ 

0.0019 0.34 0.0023 

Exhaust. 3 .. · 11:33-12.:36 39,027 0;0015 0.29 . 0.0019 

·.·Average . '39,1'(;9 0.0017 0.32 0.0021 

(1) DSCfM = Standar~ Cubic Feet Per Minute (STP"" 68°F & 29.92 in. Hg) . 
. (2) Lbs/1000 Lbs @50% EA = Pounds of Particulate Per Thousand Pol.irids of Exhaust Gas Corrected to 50% 

.· Excess Air · . . · 
(3) · Lbs/Hr "'·· Pounds of Particulate Per Hour . . 
( 4) · Lbs/MM BTU = Pounds Per Million BTU of Heat Input (Calculated Using U.S. EPA Method 19 With An. F-Factor of 

9,780 DSCF/MMBTU) • .; . ' . , •• .· · · · .. -_. 
(5) ,Permit No.: MI-ROP-B1824-201!:ia has established a particulate emission limit of 0.30 Ll>s/1000 • · . 

. Lbs @-500/o Excess Air-for the #6 Boiler: · · · · · · · · 
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:1 
#6 Boiler 2 

.· Exhaust 3 " 

. II.2 TABLE 2 . 
. SULFUR DIOXIDE (SO2) . 

EMISSION RES.ULTS SUMMARY 
· #6 BOILER EXHAUST 

. 09:59-10:59 

11:26-:-12:26 

13:02-14:02' 

. MORTON SALT . 
, MANISTEE, MICHIGAN . 

. · JUNE 12, 2018 

40,381 227;1 

40,3~1 279.4 

42,~62 277.3 

··Average 41,108, 277.9 

{1) DSCFM ==· Dry Standard Cubi.c Feet Per Min~te (STP = 68 Qf ~ i9.9i in. Hg) 
(2) PPM = Parts Per;Mlllion (v/v) On A Dry Basis · · ·· 

. 111.21 .0.740 

112;13 0.735 

li7.30 0.759 

113.55 0.745 

(3) :Lbs/Hr = Pounds of S_02 Per Hour · . . . . . 
(4) Lbs/MM BTU = Pounds Per Million BTU of Heat Input (Calculated Using U.S. EPA Method 19 With An F-Factor of 

... 9,780 DSCf/MMBTU) . . .· . . . . . . . 
· ·.· (5) Permit No. MI-ROP-B1824-2015a has established an S02 emission limit of 2.5 Lbs/MM BTU ft:n· the 

• · #6 Boiler .·· · · · · · · · ·. · · · 
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II.3 TABLE 3 
CARBON MONOXIDE (CO) 

EMISSION RESULTS SUMMARY 
#6 BOILER EXHA~ST 

MORTON SALT 
MANISTEE, MICHIGAN·· 

JUNE 12,.2018 

' 1 09:59~10:59 40,381 8.2 . 80.3 113.18 14.10 

·.· 2' 11:26;;12:26 40,381 ,' 8.0 42.6 59.H 7.48 

3 13:02-14:02 42,562 8.5 147.3 212.63 27.26 

Average . 41,108 8.2 90.1 128.31 16.28 

(1) .~SC~M = Dry Standa~d Cubic Fe~t Per Minute (STP :::; 68 °F & 29.92 in. Hg) · 
(2). % 02 ; Percent Oxygeri (v/v) On A Dry Basis · 

·. (3) PPM= Parts·PerMilHon (v/v) On A Dry 13asis . . · . 
. (4) PPM@3%02 = Parts Per Million (v/v) On A Dry Basis.Corrected To 3 Percent Oxygen 

.. (5) Lbs/Hr = Pounds of CO Per Hour ·· . .. . .·. . 
. (6) 40 CFR Part 6~ Subpart Jlllll Table 1 has established,a CO emissiorqimit of 420 PPM@ 3%02· 

for ttae #6 Boiler · · ·· · 

. I, 
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·II.4 TABLE 4 
MERCURY (Hg) 

EMISSION RESULTS SUMMARY 
. #6 BOILER EXHAUST 

MORTON SALT 
MANISTEE, MICHIGAN 

llJNE 12, 2018 

:·: ;···•·::::::\.t\~~'~Wi;~~j~~I~;r;iti'~rf :~{i~l' 
' \}\;i~Rit:Hf }f 3f }t~: ltitw};> 

1 · .•. . 09:57-12:'02, 40,381 N.D. C5> . N.D; cs>. 

2 12:42-14:47 42,562' 2.42E-04 3.86E~os 2.49E-07 

', •3,' 15:26-'17:30 4i,339 N.D. <5> N;D, (s) N,D. <5> 

·. · ~verage CG> 41,427 2.J0E-07 

(1) DSCFM. = Dry Standard cubic Fee~ Per Minute (STP = 68 °F & 29.92 in·. Hg) 
. · (2) Mg/M3 = Milligrams :Per Dry Standard ~ubic Meter. 
(3) Lbs/Hr = Pounds of Hg Per·Hour. . ·· · . .. . 
(4) Lbs/MMBTU = Pounds Per Million BTU of Heat Input (Calculated Using U.S. -EPA Method 19 With An F-Factor of 

. 9,780 DSCF/MMBTU) . _ · · _ ·. · _ ·. · _ .· . . . . 
(5) N.D. = Not Detected At'Detectiqn Limits Of2.24E-04 Mg/M3, 3.42E~0S Lbs/Hr & 2.20E-07 Lbs/MMBTU 

.··. (6). Averages were calculated using the detection· limit valu.es for Samples 1 & 3 . · . 
(7) 40.CFR Part 63 Subpart JJJj~J.Table 1 has established a Hg eniissio11 limit of 2.2E:-0S 

Lbs/MMBTU for this source. . . . . . . .. 
. . ; . . . . ' 
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II.5 TABLE s· 
HYDROCHLORIC ACID (HCI) 

EMISSION_ RESULTS SUMMARY 
#6 BOILER EXHAUST 

MORTON SALT 
MANISTEE, MICHIGAN : 

JUNE 13, 2018 

i 08:44-09:49 38,139 1A5 -- 0.21 __ 0.00132 

2 10:10.:11:14· 40,340 1.97 0_;30 0.00200 

3 11:33~12:36 39,027 1.83 Q.27 - b.00175 

·Average 39,169 0.26 .0.00169 

· The potential HCI emissions-are 1~14·1ons/Year using.the Lbs/Hr results arid 1.60.Tons/Year 
· --_ · -- · · using the Lbs/MM BTU results <5> · · 

·. ·: ' ·-. :__ ··.. . - . 

-- (1) DSCFM = Dry Standard· Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg) 
_ (2) Mg/M3 = Milligrams Per Dry Standard Cubic Meter · · 

(3) Lbs/Hr = Pounds ·of HCI Per Hour . _ . · - . . _ 
.(4) LbsiMMBTU;::; Pounds Per Million BTU ofHeatinput (Calculated Using U.S. EPA Method 19 With'An F~Fa'ctor of 

9,780 DSCF/MMBTU) - _ -. -. 
(5) The potential emissions were calculated based ori 8,760 Hours/Year of oper&tion, a maximum design rate of 216 

_ MMBTU/Hr and- using the emission results averages; ·- ' 
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lI.6 TABLE 6 
-PARTICULATE 

EMISSION RESULTS SUMMARY 
VARIOU_S SOURCES -

MORTON SALT 
MANISTEE,- MICHIGAN 
- JIJNE 14, 2018 

09:45-11:24 21,166 

12:015-14:02 20,736· 

14;32-16:11 20·,971 

. Av~rage 20,958 

09:24-11 :01 6,953. 

H:18-12:50 6,935 

13:04-14:3_7 6,911 

Average_ · ,6,933 
. . . . . 

_ 0.00083 

. ·0.00078 

0.00070 

-0.00077 ,, 

0,011 

' - 0.012-

0.013 

0.012 

(1) DSCFM ,;,_ Dry Stan_dard Cubic Feet Per.Minute (STP = 68.°F & 29.92in. Hg) 
(2) Gra1ns/DSCF = Grains Of Particulate Per Dry Standard Cubic Foot Of Exhaust Gas 
(3) Lbs/Hr ::::: Pounds Of Particulate Per Hour - - - -

0.15 

0.14 

O.B 

0.14 

0.35 

0.38 

0.40 

();38 

-(4) Lbs/l00O_Lbs = Pounds Of ParticuJatePer Thousand Pounds Of Exhaust Gas On An Actual Basis 
(5) Permit No~ MI-ROP~B1824":"2015a has esta_blished particulate emission limits of 0.014 _ 

••· Grains/ DSCF for the Pellet Production/ Pretzel Salt Bag house and 0.032 Lbs/ 1000 Lbs of ,xhaust 
Gas for the Pellet Cooling Scrubber · · · · - .-

I -
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' 1 
. Pellet 

Production/ · 2 
Pretzel Salt 3 
Baghouse 

. II.7 TABLE 7 
TOTAL PARTICULATE<1> (PM 10 & PM 2.5) 

· EMISSION RESULTS SUMMARY 
. PELLET PRODUCTION/PRETZEL.SALT BAGHOUSE 

MORTON SALT·. 
MANISTEE, MICHIGAN 

JUNE 14, 2018. 

09:45~11:24 21,166 

12:06~14:02 20,736 

14:32-16:11 · 20,971 

Average 20,958 

0.0024' 

0.0029 

0.0034 

0.0029 

(1) Total Particulate= Front Half Filterable)articulate Plus Back Half Condensable Particulate 
(2) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg) 
(3) Grains/DSCF = .Graih.s Of Particulate Per Dry Standard Cubic Foot Of Exhaust Gas 

0.43 

0.52 

0.62 

0.52 

(4) Lbs/Hr= Pounds Of Particulate Per. Hour.· · · 
(5) Permit No. MI-ROP-B1824~2oisa has established an emission limit of 3.96 Lbs/Hr for both PM 10 

&PM 2.5 . 
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. III. DISCUSSION-OF RESULTS. 

The results ofthe emissio.n sampUng are·summarized· in Tables 1 through 7 (Sectio0ns H.1 through IL7) ... 
. . ' •. . •' . I! ' • . ''. 

. The resuits are presented as follows:· _ 

, :·111.1 #6Boil~rParticulate Emissi0:n,Results(Table 1)· 

Table 1 sun,marizes the particulate emission results 'tor t~e #6 &>iler-as follows: 

• Sample 

.. ··" Time 
• Alr Fiow Rate (DSCFM) ~ D~ .Standard CubicFeetPer Min~te (STP = 68 °F :~ 29.92 i~. Hg} 

• ·. Parti_c:ulate Concentration (Lbs/1000 Lbs@ 50°/o EA) - Pounds of Particulate perThousan_d 

Pbunds of Exhaust Gas Corrected to Fifty Percent Excess Air _··· 

,,'' ', -· ', Particulate Mas.s Emission Rate (Lb~/Hr)- Pou~ds of Particulate Per Hour 

• Particul~te Mass Emission Rate (Lbs/MMBTU) - Pourids of Particulate Per Million BTL! Of Heat • 

t~put (Cc!l<;ulated Using U.S. EPA Meth~d ·19 With An f:OFactor of. 9,780 DSCF/MMBTU) -

· A ·more detailed breakdown of each individual particulate sample can be found in Appendix A. 
.. •, '. '· . ' 

•·ui.2· ~6 ~oi.ler Sulfur.Dioxide (SOi) Emissi~11 Results (Tabl~ 1) 
• Table i: summ~rizes the S02 emission 're~ult~ for the #6 Boiler as foll~ws: -- '' 

• • Sample 

• Time 

• '' Air Flow Rat_e (DSCFM) - Dry,Staridard Cubic Fe~tPer Minute (STP = 68 °f &·29:92 in, Hg) 

.: ·. S02_Concentratioli (PPM)-Parts Per Million (v/v)On.A DryBasis . 
' ' 

•• 502 Mass Emission Rate (L.bs/Hr} -:- Poi.Inds of 502 ·Per Hour 

··• . 502 Ma5:s Emission Rate (Lbs/MMBTU)-_ Pounds- of soi Per Millio'n BTU Of Heat Input (Calculated.··. 

· Using: U.S. ·EPA Method 19 With An F~Factor of 9,780 DSCF/MMBTlJ) . 

All.the !:i02 sample:data was calibration corrected using Equation 7E:.s from U.S. EPA Method 7E. · 
' . : .. : . . . . \ 

. . .· ··. . .. . . . . ·. . ·. 

~II.3 #6 BoUer Carbon Monoxide (CO) Emission, Results (Table 3) - '', 

· · · Tab,e 3 summarizes the co emission ·results for the #6 Boiler as foHows:: 

• ;;ample , 

•. Time 
. ·. ·... .· . . : ' ' . 

<: Air Flow. Rate (DSCFM) - Dry Standard ~ubic Feet Per Mi_nute(STP;., 68 °f & 29.92 in. Hg) 

• Oxygen {02) Concentration (%) - Percent on a Dry Basis 
10 



• COConcentration (PPM) - Parts Per Million (v/v) on a Dry Basis 

• CO Concentrati?n (PPM @ 3 %02)- Parts Per Million (v/v) on a Dry Basis Corrected To 3 Percent 

Oxygen 

• CO Mass Emission Rate (Lbs/Hr) - Pounds of CO Per Hour 

All the CO sample data was calibration corrected using Equation 7E-5 from U.S. EPA Method 7E . 

. IIJ.4 #6 Boiler Mercury (Hg) Emission Results (Table 4) · 

Table .4 summarizes the Hg emission resultsfor the. #6 Boiler as follows: 

· • Sample 

. • . Time 

• Air flow Rate (DSCFM) ,- Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. l;lg) 
. . 

• Hg Concentration (Mg/M3) - Milligrams Per Dry Standard Cubic Meter 

• Hg Mass Emission Rate (Lbs/Hr) - Pounds of Hg Per Hour 

• Hg Mass Emission Rate {Lbs/MM BTU Heat Input) - Pounds of Hg Per Million BTU of Heat Input 
. ' 

(Calculated using Equation 2.1 from U.S. EPA Method 19. · The F Factor used for the Lbs/MMBTU 

calculations was 9,780 DSCF/MMBTU.) 

. . . . 

A more detailed breakdown of each individual Hg sample can be found in Appendix A 
. . . . . : . . . . . . . . . . . 

IU.S #6 Boiler Hydrochloric Acid (HCI). Emission Results (Table 5). 

· · Table 5 summarizes the HCI emission results for the #6 Boiler as follows: · 

• . Sample 

• Time 

• Air Flow Rate (DSCFM) - Dry Standard Cubic Feet Per Minute (STP.= 68 °F & 29.92 in. Hg) 

• HCIConcentration(Mg/M3) - Milligrams Per Dry StandardCubic Meter 
. . ' ' 

• HCI Mass Emission Rate (Lbs/Hr) - Pounds of HCI Per Hour 
. . . . . - . 

• ·. HC!Mass Emission Rate (Lbs/MMBTU Heatinput) - Pounds of HCI Per Million BTU of Heat Input 
' , . . . . . 

(Calculated using Equation 2.1 from U.S .. EPA Method 19. The F Factor used for the Lbs/MMBTU 

· calculations was 9,780DSCF/MMBTU.) 

A more detailed breakdown of each individual HCI sample can be found in Appendix A. 

111,6 Pellet Produc~ion/Pretzel Salt Baghouse Particulate Emissions (Table 6). 
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·Table fr summarizes the particulate emis~ion results for the Pellet Production/Pretzel Salt Baghouse as 

follows: 

• Squrce 

; • -Sample 

--- • Time._ 

• - Air Flo\oy Rate (DSCFM) .:_ Standard Cubic Fee.t Per Mjnute (STP = 68 °F & 29.92 in; Hg) 

• Parti~ulate Concentration (Grains/DSCF) ~ Grains of Particulate Pe·r Dry Standard Cubic Foot of 

- -Exhaust Gas•on A Dry Basis 

• _ Particulate tvl~_ss Emission R~te (Lbs/Hr) ~- Pounds of Particulate Per Hour 
. . . . ' . ' . . . 

III.7. PelletCooling:Scrubber Particulate Emissions (Table 6) 

.. Table 6 suilimari~es. th_e, particulate: emission results for the PeUet cooling Scrubber as follows: . 

· •· Source --

-- • •-. Sample 

-• ·.Time· -

• Air Flow Rate (DSCFM)---' Dry Standard tµbic .feet Per Minute (STP ~ 68 °F & 29.92 in. -Hg) 

-- • particulate Concentration (Lbs/1000 Lbs)- Pounds Of Particulate Per Thousand_ Pounds of 

Exhaust- Gas On An Actu~I Basis· . . ' ·- . .. . . . -· ·. . 

• . Particulate Mass Erriission Rate (Lbs/Hr) - Poli_nds of Particulate Per Hour 

· : III.8 Pellet PrQduction/Pretzel Salt Baghouse Total Particulate (PM 10 &. PM. 2.5) Emissions 
. (T~bl~- 7) ' . ' . . . . 

Table 7 summarizes_the total particulate emission results forthe Pellet Production/Pretzel Salt Baghouse 

. a~ follows: · · 

--- • Source -

•: : Sample 

• Time 

• . Air Flow R~te (DSCFM)- Standard.Cubic FeetPer Mi~Jte.(STP =68 °F:&29.92 in. Hg) - · 

• _particuf~te Coricentr~tion (Grains/DSCF)- Grains-_of Particulate Per Dry Sti:!hdard Cubic Foot of . 

· Exhaust- Gas On A Dry Basis 

· ~- - Partkulate Mass Emis~ion Rate(Lbs/Hr)- Pounds of Particuiate Per Hour 

12 
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III. 9 Emission Lin,its 

#6 Boiler Baghouse Exhaust . 
E0#6BOILER • 

MAC Baghouse Exhaust· 
FGPELLPRETZEL 

(EUPELLPROD & EUPRETZELSALT) 

' ·. Pellet cooling_Scrnbber Exhaust 
· EUPELLEl'COOLING . 

RECEIVED 
JUL31 2018 

AIR QUALITY DIVISION 

. . . 

. Particulate: 0.30 Lbs/1000 Lbs of exhaust gas @ 
. 50% excess air 

S02: 2.5 Lbs/MMBTU 
Hg: . 2,2E.;05 Lbs/MMBTU 

CO.: 420 PPM, Dry @3 %02 
· HCI Ct> : See Below 

. , 

Particulate (PM): 0.014 Grains/DSCF 
PM 10: 3.96 Lbs/Hr . 
PM 2,5: 3.96 Lbs/Hr 

Particulate:_ 0.032:Lbs/1000 Lbs of exhaust gas 

. . 

(1) While there is no HCL emission limit uhder the area source NESHAP rule (40 CFR Part 63 . 
Subpart JJJJJJ), the source mu·st demonstrate t~at potent1alto emit (PTE) is less than Clean 

· Air Act (CAA) major .. source thresholds (10 tons per year of a single HAP or 25 tons per year of 
total HAPs). As Hg levels from the boiler are negligible and rio other non " de minimus 
·spurces ofHAPs are at the·facflity, HCI ts the HAP of concern. The HCI testlng was designed · 
to.demonstrate thatthe HCI emissions are b¢tow 9.9 Tons/Year (an approximate emission 
level of 0.015 Lbs/MMBTU). The results were calculated at worst case ·conditions (8760 hours 
per year of operation and a maximum design rate of 2i6 MM_BTU/Hr for the boiler) 

The results of all th~ testing conducted were-below the established emission Hmits from MI-ROP-131824,. 

201Sa · 

IV; SOURCE DESCRIPTION 

. . . . ' . , 
. .. 

· IV.1 #6 Boiler.{EU#~BOILER) -The ·#6 Boiler is a Wickes· spreade~ stoker coal and natural gas co.; 

fired boiler. It's maximum rc1ting is 180;000 pou,nds of steam per hour (216 MMBTU/Hr). The particulate 

matter is controlled by a baghouse equipped with a Ume injection system. This boiler is used for 
! . ·. 

· generating process steam and electricity. Source oper~ting data during the sampling can be found in 

. A~pen_dix B . 

. XV,2 Pellet Production/Pretzel Salt (FGPELLPRETZEL) - The pellet production area produces 

·. water so~~ner pellets. 'The_ sourc~s included inthis process are; pellet briquetting machines, a vibratory· 

screen, belt conveyors, bucket elevatorsand an endosedcrusher.to_recycle pellets, The particulate. 
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·. matter from this area is controlled l:Jy,the baghou_se known as the.MAC oust collector. All the sampling _ 

was ·conducted during nornial operation of this process (See Appendix· B). 

· • • The Pretzel Salt process is a tota-ily enclosed pretzel salt production system which includes a main crusher, -

·· · ·a pellet press; ~n enclosed strew conveyor, a recycle crusher, a bucket elevator and a sizing screener. 

The particulatematterfrom this area.is controlled by the baghouse known as th~ MAC dust collector. All 

. ·. the samp_l_ing was dmduct:ed during normal operation orthis pr~ess (See Appendix B). 

' .. iV;3:_ Pellet'Co'oling (EUPELLETCOOUNG)--The peliet cooling is a !=OOling'syst~m used in the' 

: production of w~ter softener pellets. The particulate matter is controlled_by a venturi scrnbber. All the 

sampling was ·conducted d uririg normal oJjeration of this process (See Appendix B). . 

. ' 

V. SAMPLING AND ANALYTICAL PROiOCOL 

•schematic·dl~grams.ofthe sampling location.scan befoun_d in Appendix G •. The sampling locations were 

· • as follows: 

-• #6 Boiler ,.. A 78 inch I.D. stack with two (2) sampl·e ports in a location that exceeds the 

· .. eight (8) ductdia·meters downstream and two (2) duct:diameters upstream from the nearest 
. . ' . 

'. disturbances retjulrement of U.S. EPA Method 1. Twelve (12) sampling points w_ere used for 

, the lsokinetk: sampling, 

-· • . Pellet Production/Pretzel Salt Baghouse,.. A 36 inch I.D. exhaust stack With two (2) sample . 

•. · port~ in .a .location approximately t~o. (2) duct dia.meters downstream. ~~d six (6) duct 

diameters up.stream from the nearestdisturbances. Twenty-four (24) sampling 'points_ were . 

used forth_e isokinetic sampli_n~. 

• Pellet Cooling Scrubb~r...,: A 21 inch I.D. exhaust stack withtwo (2) sample ports in a location_ 

approximately six (6) dlict diameters downstream a~d four ( 4). duct· diameters upstream from 

Jh~ ~earest disturbances., Twenty (20)°sampling points Were used forth~ isokinetlc 'sampling. · 

The s'ampling point dimensions for the iscikinetic sampling trains were as follows:. 

Sample Point 
' ' ' 

1 
2 .· 

FGPELLPRETZEL 
Dimension. (Inches) 

1.00 
2.41 

14 

EUPELLETCOOLING' 
Dimension (Inches) 

. _ 0.55· .. 

1.72 ,' 

. EU#6BOIL~R · 
· Dimension(Tnches) 

3A3 
·11.39 .. 



3 4.25 

4 6.37 
5 9.00 
6 12,.~2· 
7 23.18 

8 27.00 

9 29.63 
10 31.75 
11 ·33.59 
12 ', 35.00 

3.07 
·. 4.75 

7.18 
13.82 
16.25 ,, 

17.93 
. 19.28 

20.45 
" ----

2:3.90. 
54,91 
66.61 
74.57 

·. Three (3) test runs (samples)were conducted for each of the compounds on each of the sources as listed 
. . , . ' . . 

. , . ··b.~low:_·' Sa!Tlple duration andm-inimum-t9tal sample volume were as follows:.: 

·· · #6 Boiler Bi;!ghouse Exhaust 
· EU#6BOILER 

: MAC Bag house Exhaust 
. . FGPELLPRETZEL . 

.. (l;UPELLPROD & EUPRETZELSALT), 

Sulfur Dioxide (S02) .· 

Mercury (Hg) 

Carbon M_Cinoxide (CO). 

Hydrochloric Acid (HO) 

Particulate 

. 60 Minutes / NA 
120 Minutes / 2 .DSCM 

· 60 Minutes / NA 

. 60 Minutes/ l DSCM 

· 9.6 Minutes/ 60 DSCF 

·. .. Pellet Cooling Scrubber Exhaust· 
. ·· •. EUPELLETC::OOLING Particulate · · 90 Minutes / ~o DSCF 

(1) NA = Not Applicable . . _ 
(2) DSCF:::: Dry Standard Cubic Feet (STP:::: 29.92 in.Hg& 68 Deg. F) 
(3)_ DSCM = Dry Standard Cubic Meters (STP:::: 29.92 in Hg & 68 Deg. f) . 

. The following reference test methods to conduct the sampling: 
.. ' . . . ' 

· • ·. -Particulate Matter {EU#.6B0ILER & EUPELLETCOOLING)- U.S. EPA Method 17 

•. PM, PM 10 & PM 2.5 .{FGPELLPRETZEL) -~-· U.S .. EPA_ Methods 17 & 202 

· • · Sulfur Dioxide (S02) - U.S. EPA Method6C 

• .. H_yrdochlorii: Acid (H¢1) - U.S. EPA Method 26A . 

is 



• -Carbon Monoxide (CO) - U.S. EPA Method 10 

- • Mercury (Hg) - U.S. EPA Method 29 _ 

• · E;xhaust Gas Parameters (flow rate, temperat~re, moisture & density), U.S. ·EPA Methods 1~ 4 

V.:I.. Particulate (EU#6BOILER & EUPELLETCOOLING) -The particulate emissio·i, -sampling was 

. - ,· cohduct~din accordance with U.S. EPA-Reference Method 17. Method 17 is an in~stackJiltration method. 

Th,ree(3) samples were collected from each of the sourcessam.pled. Sample duration and total sample .. 

volume were ,as listed inth~ above table. The samples were collected isokinetically and analyz~d for total 

.,_ pi;!rticulate by gravi~etric-analysis.· Ai°I the' quality assurance and quality control proc~dures Hstedili the 
•. ' • • " • • I 

method were incqrporated in the sampling and analysis. The partiCtllate sampling· train is shown in 

'Figure 1. 

v.2 PM, PM 10 & PM 2.5 (FGPELl,.PRETZEL) ,..... The particulate emis~idn sampling was conducted'in 

aq:ordance with-U.S. EPAMethod 17. Method 17 is an hi~stack filtration method. Three· (3) samples 

· were,colletted from the exhaust_ Sample duration and total sample volume were as Us~ed in the ab~ve 

-- > table. thes;:imples were.collected isoki~et\cally a·nd analyzeci-for particulate by gravimetric analysis. 

· ·1naddition to-the· standard front half analysis,t~e back h~lf conpensable;particulatematt;e~ was 

· cl~t~tmined ·in acc~rdarice with US. EPA Method 202 (Dry lmplnger T~hnique). _ A sixty (60) minute · 
·- . ., ' . . ·. . . '. . . . ' . . 

, nitrog.en purge (as specified in Method 202)was conducted for the back half condensables immediately 

. foilowi_ng each sampl~. The back ·half samples were· extracted and .analyzed fo~ .condensable particulqte 

i'n accordance ~itti Method 202. All the quality :assurance and quality control procedures list~d in the 

. methods we·re incorporated in the sampling and analysis. The particulate sa~·plingtrain i!:i shown in 
. _ .Figure 2: - -- -. 

·v.3 Sulfur ~ioxide (SO2)-:The SO2 sampling was conducted.in accordance with U.S. EP_AReference 

- ·. Method 6C. A Bovai- Model -7~1M gas analyzer was used to monitor -the boil~r exhaust. A heated teflon 
• . ! . ·. ! . , . < ·' •• 

· sample.line was used to transport the exhalJst gases ~o a gas conditioner to remove m_oisture and reduce 

· the temperature. -From the gas conditioner stack gases were passed to the-analyzer. Th~ analyzer -

-- : produces instantaneous readouts of the 502 concentrations (PPM) . 

. ·Theanalyz~r was calibrated- by direct injection prior to the'testingi A span gas 0(848;9_ PPM was used to 
. ' ' ' ' . . . 

establi~h the initial instrument calibration. Calibration gases of 450.1 PPM and 2!;>4.2 PPM were used to 

-~ detemiine the calibration err~r of the analyzer. The san:ipling systern .(from -theback of the stack probe to 

the a:nalyzer) wa~ injected using the 450.1 _ PPM gas to determine the system bias. After each sample, a· 
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system zero and system inJection of 450.1 PPM were performed to establish system drift and system bias · 
. . . . . . . . . : . . . 

-during the test period. All calibrc!tion gases were EPA Pmtocol 1'Certified;- T~ree (3) samples were 

'collected from-the boiler exhaust. Each sample was sixty (60) minutes in duration. 

The analyzer was calibrated to the output of the data acquisition system (D/\S) used to collect the data from 
.· ., . 

· the boiler. The analyzer averages were corrected for calibration error and drift using formula EQ.7E-5 from 

-• · Ao CFR Part 60, Apperidix A, M~thod 7E._ A d;agra~ ofthe sampling train is shown ·in Figure 3·, 

. _ v_.4 Carb~n Monoxide (CO) - The Co sampling was conducted in accordance with U.S. EPA Reference 

· · ... Method 10. AThermo Environmental Model 48C gas_ analyzer was used to monitor the.boiler exhaust. A 

••- :h~ated teflon· sample Hne was u_sed to transport the exhaust gases to a gas conditioner to ~emove ~oisture 

and reduce the temperature, From the gas ·conditioner stack gases were passed to the analyzer. The 
. . 

· analyzer produces instantaneous readouts of the CO concentrations(PPM). 

. . : : .. . 

- ·· The analyzer was calibrated by di;ect injection prior tothe testing. -A span gas of 985.3 PPM was used tb -

• establish the initial instrument calibration._ Calibration gases of254:0 PPM and 4~8.0 PPM were used to 

' determine the calibration error ofthe analyzer. The sampling systern (from the_ back of the stack probe to 

-.the analyzer) was· injected using the 498.0 PPM gas to determine the ·system bias. After ~ach sample, a 

· system zer~ anq systenj injection of 498.0 PPM were performed to establish system drift and system bias· 

during"the t~st period, All calibration gase~ were EPAProtdcol 1 Certified. 

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

- - the boiler. The a~alyzer qVerages were corrected for cc1Ubrat/on error and drift usirig formula EQ.7E~S from 

· · 40 CFRPart; 60, Appendix A, Metho~ 7E. A diagram ~f the sa~plingtrainJs shown in Figure 3. · 

V.S Mercury-(Hg)...;. The Mg emission sampling was determined by employing u.s: EPA Method 29. 

- Three (3) samples were collected from the boiler exhaust_. :Sample duration and total s~mpie volume were 

:,aslistedi_n the above t~ble. The sampleswete collected isokinetically on quartz filte~s, 'in a nitric 
. . : . '. 

acid/hydrogen peroxide soh,1tion and in a acidic potassium permanganate solution. 

•- The.fr~nt h~lf, the_ -~ltric add/hydrogen peroxide solution; and the acidic potassium permanganate solutions .. · 

.. were analyzed for mercury by cold vapor atomic absorption spectrophotometry (CVAAS). Allthe quality 

·. ilSSUrance.and quality control procedures listed in the methods were incorporat~d in thesampling and. 

analysis._ A:dii:igram of~he Hg sampling train is.shown in Figure 4. 
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. V.6 Hydrochloric Acid (HCI) :._ The HCI emission sampJing was conducted in_accordance \oVith (J.S. EPA -
: ·. . . ' . . ,. . -

Method 26A. The sampling was performed isokinetically in accordance with the method. Tile Hd was 
' ' ' ' 

.collected in the firsttwo impingers of the sampling train, which contained 100 mis of Q.1 norrnal sulfuric 

. acid. The probe rinse and the impinger catch from the impingers were co~bined and analyz~d for HCI 

· using Ion-chromatography as described iri_the method .. 

. Three (3)samples ;ere collected from the boiler exhaust. Sample duration and total sample volume were 

·as. li~ted in the above table .. All the quality assurance and quality control requirements spe~ifi~d in. the -

• · method were incorporated in the sampling and analysis. -A diagram of the· sampling train. 'is showri in Figure . -: 

5 . 

. V.7 Oxygen & Carbon Dioxide (EU#6B0ILE_R) --Th~ 02 & CO2 sampling was·conducted in 

accordance with U .s:. EPA Reference. Method· 3A. Seivomex Model 1400M portable stack gas analyzers . -

. were used tQ monitorthe boiler exhaust. A heated teflon · sample line was used to transport the exhaust 

g·~ses to a gas conditionerto remove moisture and reduce th~ temperature. From th~ gas conditioner stack -

' ''' gases we_r~ passed tti the analyzers. The analyzers produce instantaneous reado~ts of the o; ,& co~ 
·. ' con_centrations (%}. ' 

. - ' ' . . ' . 

The analyzers were Calibrated by direct injection. prior to the testing. Spari gases of 21.0% 02 and 20.1 % 

-· COi were used to establish the -i~itlal instnm,ent calibration~; Calibration gases of 12; 1 %. 02/6.05% _ CO:i 

and 5.94% 02/12.1% CO2 were used to determine the calibration error-of th~ analyzers. The sampling 

system {from the back of the sti:!ck probe to the cinalyzers) was [njected using the 12.1 % Oz/6.05% CO2 

. gasto determine the system bias. After each sample, a system zero and system injection of 12.1 % 

. O.;/6;05% CO2 ~ere performed to establish system drift and system ~ias during the t~st period. All . 

'calibration gases were EPA Protocol 1 Certified • 
. · . ' ' ·. . ' ·. ' ' 

The an~jyzers were calibrated to the output of the data acquisition system (DAS) used to tollect the data 
. ·. ; . . . . . ' . . ' . 

----··from the boiler. The analyzer averages were correi::ted for,calibration error and drift u·sing forrnula EQ.7E~S 

·from 40 CFR Part 60,. Appendix ·A, Method 71:;- A diagram of the Sj;!mpling train is shown in Figure 3. 

V .8 Exhaust' Gc1s Parameters -The exhaustgas paramet!;!rs ( air flow rate;, temperature, moisture, and 

density) w~r~ determined in conjunction 'with the other sampling by e~ploying' U.S. EPA Refere~ce Methbds ' ', 
' ' ' '. - . . ' ' . 

:~ through 4. 

:The ~ir flo~ rqte, temperature arid moisture were determined using the isokinetic sampling trai~s. 
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-- The ambient default factor (20.9 %02 & 0~0 0/0C02) was use_d for the gas density _on FGPELLPRETZEL and 
. . ' . ' 

EUPELLITCOOLING.- Ga~ density on E-U#6BOILER was determined in conjunction with the the other · 

s·ampling trains· by monito;i~g for 02 & CO2 using EPA Method 3A. 

-· ·All the q~ality assurance and quality control procedures listed in 'the methods were incorporated in the 

_ sa~plir,ig and analysis. 

This report was prepared by: 

. ~£ ·~ 
----• · · D~vid D."Engelhardf -~ - _ · --- --- __ ' 

··_-Vice President 
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