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I. . INTRODUCTION 

Network Environmental, Ilic. was retained by Morton Salt (SRN: B1824 ~ Manis.tee County) of Manistee, 

Michigan, to conduct an em_ission study attheir facility. The purpose of th.~ study was to meet the emission 
. . . . . . 

testing requirements of Michigan Department of Environment, Great Lakes ~and Energy (EGLE) - Air Quality 

· Division Renewable Operating Permit No .. MI-ROP-B1824-:2015a and EGLE Permit To InstaU(PTI) No. 54-

14A. The following is a list of the sampHngconducted and the established emission limits for each source: 

#6.Boiler Baghouse Exhaust 
EU#6BOILER. 

MAC Baghouse .Exhaust 
FGPELLPRETZEL 

(EUPELLPRQD & EUPRETZELSALT) 

PelletCooling Scrubber Exhaust 
EUPELLETCO()LING 

Particulate' & Sulfur Dioxide·(SO2) 

Particulate <1> (See Below) 

Particulate 

Parti~ulate: 0.30 Lbs/1000 Lbs of 
· exhaust gas @ 50°/a excess air 

S02: _2.S'l.bs/MMBTU 

Particulate (PM): 0.014 . 
Graitis/DSCF 

PM 10: 3.56 Lbs/Hr 
PM 2.5: 2.53 Lbs/Hr, 

. Particulate:. 0.032.Lbs/lO00Lbs 
of exhaust gas 

(1) The total particulate (front half filterable and back half conden~able) emissions was determined: By adding the 
condensable. particulate to the filterable particulate the testing was designed to meet the PM W & PM 2.5 · 
requirements of the permit .. Both the pellet prnduction and the pretzel salt operations were running during the 
sampling; . . 

. . . 
The following reference Jest methods were employed to conduct the emission sampling: 

. . 
• . Particulate - lJ.S. EPA Method 17. 

• PM 10 & PM 2.5 - U.S. EPA Meth.ads 17 &. 202 

• Sulfur Dioxid~ (SO2) - U;S. EPA Methop 6C 
' . . , ,' . 

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

Meth9ds 1 through 4. · 

The sampling was.performed over the period 9f May 31- June 2, 2023 by Stephan K. Byrd, Richard D. 

Eerdm~n~, and David D. Engelhardt of Network Environmental, Inc .. Assisting with the sampling were Mr. 

Tim Lovley of Morton Salt and the operating staff of the facility. Mr. Robert Dickman of the.Mic:higan 

Department of Environment, Great Lakes and Energy (EGLE) - Air Quality Division was present to observe . 

the sampling·and source operation. 
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II. PRESENTATION OF RESULTS 

#6Boiler 11:23-12:27 

Exhaust 3 12:50-13:54 

Average 

II.1 TABLE 1 
PARTICULATE 

EMISSION RESULTS SUMMARY. 
#6. BOILER EXHAUST 

MORTON SALT 
. MANISTEE, MICHIGAN 

MAY 31, 2023 

0.0046 

39,976 0.0020 

38,486 0.0025 

40;926 0.0030 

(1) DSCFM = Standard.Cubic Feet Per Minute (STP = 68 ~F & 29.92 in. Hg) . 

0.90 0.00~6 

0.41 0.0025 

0.49 0.003.1 · 

0.60 0.0037 

(2) Lbs/1000 Lbs @50% EA = Pounds of Particulate Per Thousand Pounds of Exhaust .Gas Corr~cted to 50% 
Excess Air · 

(3) Lbs/Hr = Pounds of Particulate Per Hqur 
( 4) Lbs/MM BTU =·Pounds Per Million BTU of Heat Inpl,Jt (Calculated Usi11g U.S. EPA Method 19 With An F-Factor of 

9,780 DSCF/MMBTU) . . . 
(5) Permit No. MI-ROP-B18.24-2015a has e.stablished a particulate emission .limit of 0,3.0 Lbs/1000 

.Lbs @ 50% Exc.ess Airfor the #6 Boiler 
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. 1 

#6 Boiler 2 
Exhaust 3 

II .. 2 TABLE 2 
SULFUR DIOXIDE (502) 

EMISSION RESULTS SUMMARY 
#6 BOILER EXHAUST 

MORTON SALT 
MANISTEE, MICHlGAN 

MAY31, 2023 

09:58-10:58 44,317 284.6 

11:26-12:26 39,976 323.9 

i2:51-13:51 38,486 330.8 

Average 40,926 3.13.1 

(1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg) 
.· (2) PPM = Parts Per Million (v/v) On A Dry Basis 

1i5;35 0.785 

128.69 0.785 

126.53 0.785 

126.86 0.785 

(3) Lbs/Hr = Pounds of S02 Per Hour 
(4) [bs/MMBTU = Pounds.Per Million BTU of Heat Input (Calculated Using U,S. EPA Method 19 Wit.h An F-Factor of 

9,780 bSCF/MMBiU) • . . . 
(5) Permit No. MI'.'ROP-B1824.,.2015a has established an 502 emission limit of 2.5 Lbs/MMBTU for the 

· #f, Boiler 
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Pellet 
Production/ 2 
Pretzel Saft 3 
Baghouse 

Pellet 2 
Cooling. 

Scrubber 3 

6/1/23 

6/1/23 

II.3 TABLE 3' 
PARTICULATE 

EMISSION RESULTS SUMMARY 
VARIOUS SOURCES' 

MO~TONSALT 
MANISTEE, MICHIGAN 

JUNE 1.,.2, 2023 

· 12:40-13:57 22,130 

• 14:28-15:45 .22,307 

Average 22,297 

· 7,024 

6/2/23 .10:12-11:25 7,014 

.-6/2/23 · 11:59-13:12 . 7,030 

Average 7,023 

0.0013 . 

0.0018 

0.0015 

0.0045 

0.0038 

0.0046 

0.0043-

. (1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg) 
(2) Grains/DSCF =· Grains Of Partlcul_ate Per Dry .Standard Cu_bic Foot Of Exhau_st Gas 
(3) Lbs/Hr = Pounds Of Particulate Per Hour 

. 0.25 

0.35 

0~30 

0.14 · 

0.12 

0.15 

0.14 

(4) Lbs/1000 Lbs =· Pounds Of Particulate Per Th_ou~and Pounds Of Exhaust_ Gas On An _Actuai Basis 
. (5) Permit No. M·I.,.ROP-B1824--'201!ia (and PTI No. 54-14A for fGPELLPRETZEL only) has established 

particulate emission limits of 0.014. Grains/DSCF for the Pellet Production/Pretzel Salt 8aghouse · 
. and 0.032 Lbs/1000 Lbs of Exhaust Gas for the Pellet Cooling Scrubber 
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Pellet 
Production/ 
Pretzel Salt 3 
Baghouse. 

II.4 TABLE 4 · 
TOTAL PARTICULATEC1> (PM 10 & PM 2,5) 

. EMISSION RESULTS SUMMARY . 
PELLET PRODUCTION/PRETZEL SA.LT BAGHOUSE 

MORTON SALT 
. MANISTEE, MICHIGAN 

• JUNE 1, 2023 

22,130 

14:28-15:45 22,307 

. Average 22,297 

. 0.0051 

0.0065 

0.0054 

(1) Total Particulate = Front Half Filterable Particulate Plus Back Half tont:lensable Particulate 
(2) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F .& 29.92 in. Hg) 
(3) Grains/DSCF = Grains Of Particulate Per Dry Standard Cubic Foot Of E.xhaust Gas 
(4) Lbs/Hr= Pounds Of Particulate Per Hour · 

.0.96 

1.25 

1.04 

(5) · PTI No .. 54-14A has .established emission limits of 3.56 Lbs/Hrfor PM 10 & 2.53 Lbs/Hr for PM 2.5 
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III. DISCUSSION OF RESULTS 

The results of the emission sampling are summarized in Tables 1 through 4 (Sections Il.1 through II.4); 

The results are presented as follows: 

III.1 #6. Boiler Particulate Emission Results (Table 1) 

Table 1 summarizes the particulate emission resultsfor the #6 Boiler as follows: 

• Sample 

• Time 

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

• Particulate Concentration (Lbs/1000 Lbs @ 50% EA) - Pounds of Particulate per Thousand 

Pounds of Exhaust· Gas Corrected. to Fifty Percent Excess Air 

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

• Particulate Mass Emission Rate (Lbs/MMBTU) - Pounds of Particulate Per Million BTU OfJ:leat 

Input (Calculated lJsing U.S. EPA Method 19 With An F,Factor of 9,780 DSCF/MMBTU) 

' ' ' 

A more detailed breakddwn of each ind.i.vidual particulate sample can be found in Appendix A. 

III.2 #6 Boiler Sulfur Dioxide (SO2) Emission Results (Table 2) 
Table 2 summarizes the SO2 emission results for the #6 Boiler as follows: 

• Sample 

11 Time 

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

• SO2 Concentration (PPM)- Parts Per Million (v/v) On ADry.Basis · 

• SO2 Mass Emission Rate (Lbs/Hr) - Pounds of SO2 Per Hour 
. . ' . ' 

• SQ2 Mass Emission Rate (Lbs/MMBTlJ)'-- Pounds.ofSOi Per Million BTU Of Heat Input (Calculated 

Using U.S. EPA Method 19 With An F-Factor of 9,780 DSCF/MMBTU) 

All the SO2 sample data was calibration corrected using Equation 7E-5 from U.S. EPA Method 7E. 
, ; ''· . . 

III.3 Pellet Production/Pretzel Salt Baghouse Particulate. Emissions (Table 3) . . . ' . 

Table 3 summarizes the particulate emission results for the Pellet Production/Pretzel Salt Baghouse as 

follows: 

• Source 

• Sample 

• Date 



• Time 

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

• Particulate Concentration_(Grains/DSCF)- Grains of Particulate Per Dry Standard Cubic Foot of 

. ExhalJst Gas On A Dry Basis . 

• · Particulate Mass Emission Rate (Lbs/Hr) - Pounds of Parti2ulate Per Hour 

III.4 Pellet Cooling Scrubber Particulate Emissions (Table 3) 
' . 

Table 3. summarizes the particulate emission results for the Pellet Cooling Scrubber as follows: 

• Source . 

• Sample 

• Date 

• Time 

• . Air Flow Rate (DSCFM)- Dry Standard.Cubic 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 Actual Basis 

• Particulate Mass Emission Rate (Lbs/Hr) - Pounds of Particulate Per Hour· 
- ' , ' ' ,. ' ' 

' . 

III.5 Pellet Production/Pretzel Salt Baghouse Total Particulate (PM 10 & PM 2,5) Emissions 

(Table 4) 

Table 4 summarizes the tota_l particulate emission results (Qr the Pellet P~oduction/Pretzel Salt Baghouse 

as follows: 

• Source 

• Sample 

• Time 

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

• Particulate Concen_tration (Grains/DSCF) - Grains of Particulate ,Per Dry Standard Cubic Foot of 

Exhaust G.as On A Dry Basis 

• Particulate Mass Emissi.on Rate (Lbs/H
0

r) - Pounds of Particulate Per Hour 

III.6 Emission Limits 

Source 

#6 B_ oil_er Bagh_ouse Exh_ aust Particulate: 0.30 Lbs/1000 Lbs. of ex 
50% excess air 

L_.:.._.:..__Eu_#_
6
_
8
_
0

_
1

L-,-. E_R_.:..__.L.,,-_.:.._ __ so-'-2,--:_,;2_.s_L_bs_JM~M-B_Tu--,-----1~~~1VE D 
7 · JUL 27 2023 

Al~ QUALliY DIVISION 



MAC Baghouse Exhaust 
FGPELLPRETZEL 

(EUPELLPRC>D & EUPREfZELSAL T) 

Pellet Cooling Scrubber Exhaust 
. EUPELLETCOOLING 

Pj:3rticulate (PM): 0.014 Grains/DSCF 
. PM 10: 3.56 Lbs/Hr 

PM 2.5:. 2.53 Lbs/Hr 

Particulate: 0.032 Lbs/1000 Lbs of exhaust gas 

Tile results of all the testing conducted wen:i below the established emission limits from MI:.RoP-B1824-

2015a and PTI No. 54-14A 

IV. SOURCE DESCRIPTION 

IV.1 #6 Boiler (EU#6BOILER) -The #6 .Boiler is a Wickes spreader stoker coal.and natural gas co-
- . . . ' 

fired boiler; It's· maximum rating is 180;000 pounds of steam per hour (216 MMBTU/Hr). · The particulate 

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

generating process steam and electricity. Source operating data d1,1ring the sampling can be fotmd in 

. Appendix B. 

' '' .· , ' ' ' . 

IV.2 Pellet Producti.on/Pretzel Salt (FGPELLPRETZEL) -The pellet production area produces 

water softener pellets. The sources included in this process are; pellet briquetting machines, a. vibratory 

screen, belt conveyors, bucket elevators and an enclosed crusher to recycle pellets; The particulate 

mc;1tterfrom this area is controlled by the baghouse known as the. MAC dust collector. All the sampling 

was conducted during normal operation of.this process (See Appen~ix B). 

( ,· -. ' 

The Pretzel Salt process is a totally enclosed pretzel salt production system which includes a main crusher, 
. ' . . 

· a pellet press, an enclosed sc.rew conveyor, a recycle crusher, a bucket elevator and a sizing .screener. 

)"he particulate matter from this area is controlled by the baghouse known as the MAC dust collector. All 

the sampling was conducted during normal operation of this process (See Appendix B). 

IV.3 Pellet Cooling (EUPELLETCOOLING}.,;..The pellet cooling is a cooling system used in the 
t . ', '. . .. .1' ' 

production of water softener pellets. The particulate matter is controlled by a venturi scrubber. All the 

sampling was conducted during normal operation of this process (See Appendix B). 
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V. SAMPLING AND ANALYTICAL PROTOCOL -

Schematic diagrams of the sampling locations can be founcl in Appendix G. The sampling locations were 

as follows: 
., ' \, ( 

• t.t6 Boiler- A 78 inch I.D. stack with two (2)sample ports in a location that exceeds the 

eight (8) duct diameters downstream and two (2) duct diqmeters upstream from the near~st 

disturbances requirementof U.S. EPA Method 1. Twelve (12) sampling points were used for 
I ' , ' ; 

the isoklnetic sampling. 

• Pellet Production/Pretzel Salt Baghouse -_A 36 inch I;D. exhaust stack with two (2) sample 

ports in a location approximately two (2) duct diarne_ters downstream .and six (6)duct 
. . . 

diameters upstream from the nearestdisturbances. Twenty-four (24) sampling points were 

used for the isokinetic sampling. 

• - Pellet Cooling Scrubber ~A21 inch I.D. exhaust stack with two (2) sampl~ ports in a location 

approximafoly.six (6) duct diameters downstream and four (4) duct diafT!eters upstream from 

the nearest disturbances. Twenty (20) sampling points were used for- the isokinetic sampling. 

Tfle !?ampHng point dimensions for the isokinetic sampling trains were as follows: 

. FGPELLPRETZEL EUPELLETCOOLING EU#660ILER 
Sami;:2le Point Dimension (Inches) Dimension (Inches) Dimension (Inches) 

1 LOO 0;55 3.43 
2 2.41 1.72 11.39 
3 4.25 3.07 23.90 
4 6.37 4.75 ~4.91 . 

5 9.00 7.1_8 __ 66.61 
6 12.82 13.82 74.57 
7 23.18 16.25 
8 27.00 17.93 ----
9 29.63 19.28 
10 31.75 :20.45 
11 33.59 
12 35.00 

Three (3) test runs (samples) were conducted for each of the compounds on each of the sdurces_as listed 

below. Sample duration and minimum total sample volume were as follows: 

9 



#6 Boiler Baghouse Exhaust 
EU#6BOILER 

MAC Baghouse Exhaust 
. . FGPELLPRETZEL 

(EUPELLPROD & EUPRETZELSAL T) 

Pellet Cooling Scrubber Exhaust 
EUPELLETCOOLING 

(1) NA= Not AppUcable 

Particulate 

Sulfur Dioxide (SO4) 

Particulate 

Particulate 

(2) DSCF = Dry Standard. Cubic Feet (STP = 29.92 inHg & 68 Deg. F) 

. The following reference test methods were used to c?nduct the sampling: 

60 Minutes / 30 DSCF 

60 Minutes / NA 

72-96 Minutes /60 DSCF. 

70 Minutes /60 DSCF 

• Partic;:ulate Matter (EU#6BOILER & EUPELLETCOOUNG)-:;- U.S. EPA Methc:>d 17 

• PM, PM 10 & PM 2.S (FGPELLPRETZEL) - U.S. EPA.Methodsl7 & 202 

• . Sulfur Dioxide (SO2)- U.S. EPA Method 6C 

• Exhaust Gas. Parameters (flow rate, temperature, moisture & density) i""" U.S. EPA Methods 1- 4 

V.1 Particulate (EU#6B<>ILER & EUPEL~ETCOOLING) -The particulate emission sampling was 

conducted in a.ccordance With U.S. EPA Reference Method 17. fvlethod 17 is an in-stac;:k filtratio.nITlethod. 

Three (3) samples were coUected from each of the sources sampled. Sain pie duration and. total sample? 

· vol.ume w~re c1s listed in the above table.. The samples were collected isokinetically and analyzed for total 

particulate by gravimetric analysis. All. the qualify assura~ce and quality cpntr~I proc:edures listed in .the 

method were incorporated in the sampling and analysis. The particulate sampling train is shown In 
• • • - • I • • 

Figure 1. 

. , ' . . . 

V,2 PM, PM 10 & PM 2.5 {FGPELLPREtZEL) -The particulate emission sampHng was conducted in 

accordance with U.S. EPA Method 17. Method 17 is an in-stack filtration method. Three (3) samples 

were collected. from the exhaust. Sample duration· and .total sar:riple volume were as listed in the above 

· · table. The.sarryples were collected isokinetically and analyzed for particulate by.gravimetric analysis.· 

In addition• to the .standard front half analysis, the back half condensable particulate matter was 

determined in accordance with U.S. EPA Method202 (Dry Impinger Technique). A sixty (60) ~inute 
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. nitrogen purge {as specified in Method 202) was conducted for the back ha.If condensable.s immediately 

following each sample. The back half samples were extracted and analyzed for condensable particulate 

in acc;ordance with. Method 202. All the quality assurance and. quality control procedures listed in the 

methods were incorporated in the sampling and analysis; The particulate sampling train is shown in 

Figure 2 . 

. V.3 Sulfur Dioxide (S02) -The SO2 sampling was conducted in accordancewith U.S. EPA Reference 

Method 6C. A Bovar Model "l21M gas analyzer was tJsed to monitor the.boiler exhaust. A.heated .teflon 

sample line was used to transport the exhaust gases to a gas conditioner to remove moisture and reduce 

the temperature; From the gas· conditioner stack gases were passed to the analyzer. The analyzer 

produces instantaneous teadputs of the SO2 concentrations (PPM). 

The analyzer was calibrated by direct injection prior to the testing .. A span gas of 491.0 PPM was used.to 

establish the initial instrument calibration. Calibration gases of 269.0 PPM and 148.0 PPM were used to 
' . - . . . . 

determine the.calibration error of the analyzer, T.he sampling system (from the back of the stack probe to 

the analyzer) was injected using the 269.0 PPM gas to determine the system bias. · After each sample, a . . . : . 

system zero and system injection of 269.0 PPM were performed to establish system drift.and system bias 

during the test period .. All calibration gases were EPA Protocol 1 Certified. Three (3) samples were 

coUected from the boiler exhaust. Each sample was sixty (60) minutes in duration, 

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

the boiler; The analyzer averages· were· corrected for calibrati~n€rror and drift using formuia EQ. 7E-5 from . 

40.CFR Part 60, Appendix A,. Method 7E. A diagram of the sampling train is shown in Figure 3. 

V.4 Oxygen & Carbon Dioxide (EU#6BOILER) -, The 02 & CO2 sampling was conducted in 

accordance with. U.S. EPA Reference Method 3A. Servomex Model 1400M portable stack gas analy~ers 

were used to monitor the boiler exhaust. A heated teflon sample line was used to transport the exhaust 

gases to a gas co.nditioner to remove moisture and reduce the temperature. From the gas ·conditioner stack 

gases were passed to the analyzers. The analyzers produce instantaneous readouts of the 02 & CO2 

concentrations (%). 

The analyzers were calibrated by direct injection prior to the testing. Span gases of21.0% 02 and 21.1% 

CO2 were used to establish the initial instrument calibrations. Calibration gases of 12.0% 02/5.95% CO2 
) •' . ' 

and 6.03% O2/11.9%CO2 were used to determine the calibration error of the analyzers. The sampling 

system(from the back of the stack probe to the analyzers) was injected using the 6.03% 02/11.9% CO2 
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gas to determine the system bias.. After each .sample, a system ~~ro and system injection of 6.03% 

· 02/11.9% CO2wE?re performed to establish system driftand system bias during the test period. All 

calibration gaseswere EPA Protocol 1 Certified. 

The analyzers were calibrated to the output of the data acquisition system (DAS). used to collect the dc:1ta 
. . . 

from the boiler; The analyzer averages were corrected for calibration errorand drift using formula EQ.7E-5 

from 40 CFR Part 60, Appendix A, MethOd 7E. A diagram of the sampling t~ain.is shown in Figure 3. · 

v.s Exhaust G.as Parametei:s-The exh.aust gas parameters (air flow rate, temperature, moisture, and 

(tensity) were determined in conjunction with th~ other sampling by employing U.S. EPA Reference M~thods 

1 through 4. 

The aidlow rate, temperature and moisture were determined using the isokinetic sampling trains. 

The ambient default fqctor (20.9 %02 & 0.0 %CO2) was used for the gas density ori FGPELLPRETZEL and · 

EUPELLETCOOLING. Gas density ,on EU#_6BOILER was determined in conjunction with the the other 

sampling. trains by monitoring for ()2 & CO2 using EPA Method 3A. 

, . . 

. ·All the quality assurance and quality control procedures listed in.the methods were incorporated in the. 

sampling and analysis. 

This reportwas pr(i!pared by.: 

David D. Engelhardt 
Vice President 
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· . This report was reviewed by: · 

%~1eLs~ 
Stephan K .. Byrd 
President 
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