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L ‘INTRIO{)UCTI_ON‘ .

RECEIVED
s

" AIR QUALITY D!VISION "

" 'Network Enwronmental Inc. was retamed by Morton Salt of Mamstee, Mlchigan to conduct an emission

: : '_study at their facrltty The purpose of the study was to. meet the emrssron testlng requrrements of Michigan. |
' Department of Envrronmentai Qualzty (MDEQ) Air Qualrty Division Renewable Operatrng Permrt No. MI-

L “_:-»ROP 31824 2015a The foliowmg is a list of the samp!ing conducted and the establrshed emrssron llmrts for

each s source

"’.~:-#6'Boiler Baghouse Exhaust = |

. EU#6BOILER

: Particulate, SUiftJr Dioxide (SO2),
- Mercury (Hg), Carbon Monoxide -
|~ (CO) & Hydrochloric Acid (HCI) -

Particulate; 0.30 Lbs/ 1000 Lbs of

- exhaust gas @ 50% excess air. .-
$02: 2.5 Lbs/MMBTU .
 Hg: 2.2E-05 Lbs/MMBTU
- CO: 420.PPM, Dry @3 %02
~ HCIW: See Below

MAC Baghouse Exhaust ', N
FGPELLPRETZEL

o 'E-."(EUPELLPROD &EUPRE:TZELSALT)

~ Particulate @ (See Below) - ‘

- Particulate (PM). 0014
- Grains/DSCF -~
PM 10: 3.96 Lbs/Hr -

PM2, 5-"“ 3.96 Lbs/Hr

H Pel!et Coolmg Scrubber Exhaust
EUPELLETCOOLING

: »P‘articulate

Partlcuiate 0.032 Lbs/1000 Lbs’
’ of exhaust gas ’

| (1) While there is no HCL emission limit under the area source NESHAP rule (40 CFR Part 63 Subpart JJJJJJ), the source | -
- -must demonstrate that potential to emit (PTE) is less than Clean Air Act (CAA) major source thresholds (10 tons per -
yearof a single HAP or 25 tons per year of- total HAPs). - As Hg levels from the boiler are neglrgrble and no-other non

- de minimus sources of HAPs are at the facility, HCI is the HAP of concern. The HCl testing was designed to, -

- -~ demonstrate that the HCl emissions are below. 9.9 Tons/Year (an. approximate emission level of 0.015 Lbs/MMBTU).

" The results were calculated at worst case condntrons (8760 hours per year of operatlon and a maxrmum design rate

. [ of 216 MMBTU/Hr for the borler)

samplrng

o (2) The tota[ partrculate (front half filterable and: back ha!f condensabfe) emissions was determmed By addmg the
" condensable particulate to the filterable partrculate the testing was designed fo meet the PM 10 &PM25
" requirements of the permlt Both the pellet productlon and the pretzel sait operatrons were runnmg durmg the '

The followrng reference test methods were employed to conduct the emission samptmg
e Particulate - U.S. EPA Method 17 R |
s PM10&PM25 - U.S. EPA Methods 17 & 202 :
e Mercury (Hg) - U.S. EPA Method 29 B
'+ Hydrochloric Acid (HCI) — U.S. EPA Method 26A
- e Carbon Monoxide (CO) -U.S. EPA Method 10
S - Sulfur Dloxrde (SOz) u.s. EPA Method 6C




o , [f:‘- Exhaust Gas Parameters (alr fiow rate, temperature, morsture & den5|ty) us, EPA Reference -
Methods 1 through 4 : ‘

o ,The sampiang was performed over  the period of June 12~14 2018 by Stephan K Byrd R. Scott Cargiii

o Rlchard D. Eerdmans, and Davrd D Engelhardt of Network Envrronmenta! Inc Assnstmg W|th the samphng '
o was Mr Dona%d E. Kuk of Morton Salt and the operat!ng staff of the facrhty Mr. Robert chkman and Mr.
L _Jeremy Howe of the Mlchlgan Department of Envsronmental Quahty (MDEQ) Alr Quahty Dw:suon were .

o present to observe the samphng and source operation




'IL.1 TABLE 1
. PARTICULATE |
' EMISSION RESULTS SUMMARY
#6 BOILER EXHAUST
T | o ~ MORTONSALT =~
% .~ " MANISTEE, MICHIGAN

|1 | 08:44-09:49 | 38139 | 0.0017 032 | 00020 -
#6Boller | 2 | 10:10-11:14. 40,340 - | 00019 | 034 | 00023
- fExhaQ_§t= | 3 | 11:33-12: 36 39,027 | - 00015 |- 029 | 00019
o ' Average o '.-“"39,1"69;;“ 000’17" I 032 | .'0.002‘1'_

,-(1) DSCFM Standard Cublc Feet Per Mmute (STP = 68 oF & 29.92 in. Hg) ' s
i (,2) Lbs/ 1000 Lbs @50% EA ‘Pounds of Partaculate Per Thousand Pounds of Exhaust Gas Corrected to 50%
" Excess Air - - : . .
Al (3) Lbs/Hr = Pounds of Partnculate Per Hour : o ' ' -
@) Lbs/MMBTU . Pounds Per Million BTU of Heat Input (Calcuiated Ussng U S EPA Method 19 Wlth An F-Factor of
A 9,780 DSCF/MMBTU) . -
(5)  Permit No. MI-ROP-B1824- 20153 has established a parttcuiate emuss;on Ilmlt of 0 30 Lbs/ 1000
" .. lbs @ 50% Excess Air for the #6 Bcnler ' o




i

“ o e 112 TABLE2
B | o SULFURDIOXIDE(SOz) L
EMISSION RESULTS SUMMARY
- #6 BOILER EXHAUST '
- MORTONSALT =~
MANISTEE MICHIGAN
- JUNE 12, 2018

| 1 | o09:59-10:59 | 40,381 S2274 | 11121 | 0740

N #eoter | 2 | 11261226 | 40381 | 2794 - | 11213 | 0735

|| Exhaust |3 | 13:00- 14 02| 4, 5‘6’2” © 2773 | 11730 | 0759
“ R Average | w108 | 2779 | 11355 | 0745

1) DSCFM Dry Standard Cublc Feet Per Minute (STP 68 °F & 29 92 |n Hg)
(2) PPM = Parts Per ‘Miliion (v/v) On A Dry Bas:s
(3) Lbs/Hr = Pounds of SO, Per Hour:

-(4) Lbs/MMBTU = Pounds Per Mlltlon BTU of Heat Input (Calculated Usmg U S EPA Method 19 Wlth An F—Factor of
: 9,780 DSCF/MMBTU) o

'(5) ’ vPerm|t No. MI-ROP-BJ.824 2015a has establlshed an SOz emlssmn |Il11lt of 2 5 Lbs/ MMBTU for the .
' v,'v;‘#6 Bouler - v

———
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 IL3 TABLE3
~ CARBON MONOXIDE (CO)
- EMISSION RESULTS SUMMARY
i #6 BOILER EXHAUST
MORTON SALT
MANISTEE, MICHIGAN -
©JUNE 12,2018

- | 09:59-10:50 | 40381 | 82 803 | . 11348 | 1410
2 | 11:26-12:26| 40381 | 80 | 426 | o so41 | 748
| 13021402 | 42562 | 85 | 1473 | .,"\1212.63 2726
| Average R 108  ‘82‘. 901 | 12831 | 16.28

RN | BN ¢Y) ADSCFM Dry Standard Cublc Feet Per Mmute (STP 68 °F & 29 92 in. Hg)
: N (2) % Oz = Percent Oxygen {v/v) On A Dry Basis =~ ‘ ,

Il - (3) PPM = Parts Per Million (v/iv)OnA Dry Basis ’

1l (4) PPM@3%0; = Parts Per Million (v/v) On A Dry BaS|s Corrected To 3 Percent Oxygen

|| (5) LbsfHr = Poundsof CO Per Hour v -
: :(6) 40 CFR Part 63 Subpart JJJJJJ Table 1 has establlshed a co ernlssmn llmlt of 420 PPM @ 3%02' .
; “for the #6 Bonler e L

H’

R ————
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I1.4 TABLE 4

R | I S ~MERCURY (Hg) .

0 - EMISSION RESULTS SUMMARY
£ | I A ~ #6 BOILER EXHAUST

 MORTON SALT

" MANISTEE, MICHIGAN
 JUNE 12,2018

09:57-12:02 | 4038 | ND.® | ND.® | ND.O
121421447 | 42562 | 242604 | 386E05 | 249607
| 1:2617:30 | 41,339 . | O ND.® | ND.O [ . ND.O® |
Average ®. I 41'4'27 | 230804 | 3575-05 230607 |

’ (1) DSCFM Dry Standard CUbIC Feet Per Mmute (STP 68 °F & 29. 92 m Hg) o I
“(2) ‘Mg/M? = Milligrams Per Dry Standard Cubic Meter N T f B
© || (3) Lbs/Hr = Pounds of Hg PerHour. ’ B ' : n '

~ {1 (4). Lbs/MMBTU = Pounds Per Mllhon BTU of Heat Input (CaEculated Usmg U S EPA Method 19 With An F-Factor of
-, 19,780 DSCF/MMBTU) A
. (-5) N.D. = Not Detected At Detection Limits Of 2 24E~04 Mg/M3, 3.42E- 05 Lbs/Hr & 2. 20E—07 Lbs/MMBTU
ol 6): Averages were calculated using the detection limit values for Samples 1 & 3 :
" (7) 40.CFR Part 63 Subpart 13313]. Table 1 has establlshed a l-Ig emlsswn |II11I|: of 2.25-05
: *‘Lbs/MMBTU for thls source, - . - .. . :




- - IL5 TABLES
-4 . HYDROCHLORIC ACID (HCI)
1 S EMISSION RESULTS SUMMARY
#6 BOILEREXHAUST =~ = B
~ MORTON SALT e L “
'MANISTEE, MICHIGAN - B
JUNE 13, 2018

1B  08:44-09:49 | 38,139 145 | 021 | 000132
e 10:10-11:14 | 40,340 C197 030 | 000200 |
, 11: 33-12; 36 R 39,027 - 1.83 0. 27 - - 0.00175
| "Average ~.0.00169

The potential HCI emlssmns are :I. 14 Tons/Year using the Lbs/ Hr results and 1 60 Tonleear
' usmg the Lbsl MMBTU results 5 ‘ -

N ,(1)_ DSCFM Dry Standard Cublc Feet Per M:nute (STP 68 °F & 29. 92 in Hg)
|| (2) Mg/M3 = Milligrams Per Dry Standard Cubic Meter S ‘
w7 (3)Lbs/Hr = Pounds Of HCI Per Hour .=~ ' '
|| (4) Lbs/MMBTU = Pounds Per Million BTU of Heat Input (Calcuiated Usmg U.S. EPA Method 19 thh An F-Factor of
9,780 DSCF/MMBTU) .
- (5) The potential emissions were calcu!ated based on 8,760 Hours/Year of operatlon, a maxsmum desrgn rate of 216 8
L MMBTU/Hr and usmg the emission resuits averages

v " —e - ——
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11.6 TABLE6
~ PARTICULATE . o
) EMISSION RESULTS SUMMARY . L I
” .~ VARIOUSSOURCES - ”
. ~ MORTON SALT S
N - MANISTEE, MICHIGAN
1L AR " UJUNE 14, 2018

13

| 09:45-11:24 |
v Petlet R E R I
“Production/ | 2 | 12:06-14:02 |
|| PretzelSalt .| - 3 | 14 32-16:11
M Baghouse e ' -
: o ' Average

000083 | 015
-~ 000078 | o014
000070 | 013
000077 | 014

21,166
20,736
20971
20,958

6,953
6935 |

0011 035

1| 09241101 | |
—— 0012 | 038

11:18-12:50

I peliet
“Cooling - -

6,911

0013

040

,»S@::r'u,bbe_r:fv,:::’ 3

13 04 14 37
Average o

6,933

0012 B

o

(2
(3
RO

®)

DSCFM Dry Stanciard Cub!c Feet Per Minute (STP 68 oF & 29. 92 in, Hg)

Grains/DSCF = Grains Of Particulate Per Dry Standarcl Cubic Foot Of Exhaust Gas

Lbs/Hr = Pounds Of Particulate Per Hour = -

Lbs/1000 Lbs = Pounds Of Particulate Per Thousand Pounds Of Exhaust Gas On An Actual Basus
Permit No, MI- ROP-B1824-2015a has established particulate emission limits of 0. 014

B ; Grams/ DSCF for the Pellet Product;on/ Pretzei Salt Baghouse and 0 032 Lbs[ 1000 Lbs of Exhaust
- Gas for the Pellet Coolmg Scrubber : S

—

0.38

}]- ‘
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IL7 TABLE7
TOTAL PARTICULATE® (PM 10 & PM 2.5)
EMISSION RESULTS SUMMARY
- PELLET PRODUCTION/PRETZEL SALT BAGHOUSE
MORTON SALT
MANISTEE, MICHIGAN
JUNE 14, 2018

09:45-11:24

Pellet : e
Production/ p 2 12:06-14:02 20,736 - | 0.0029 {052
PretzelSalt | - 3 | 14:32-16:11 | 20971 00034 .~ | 062
Baghouse - : : T e -
B Average | 20,958 0.0029 - - 052
(1) Total Particulate = Front Half FiIterabléfPa'rticu|ate Plué Back Half Condensable Pérticuiate
(2) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg)

(3) Grains/DSCF = Grains Of Particulate Per Dry Standard Cub:c Foot Of Exhaust Gas
(4) Lbs/Hr = Pounds Of Particulate Per Hour -

()

Permit No. MI-ROP-B1824-2015a has estabhshed an emlssron hmlt of 3. 96 LbsIHr for both PM 10

&PM 2.5




o III. DISCUSSION»'OF:'R:ES;ULTS o

o The results of the -emission sampllng are summanzed in Tables 1 through 7 (Sectlons IL. 1 through IL 7)
o | The results are presented as follows ' ' S

) 'III 1 #6 Boﬂer Partlculate Emrssron Results (Table 1) v
,f_jTabIe 1 summarlzes the par‘tlculate emrssron results for the #6 Boﬁer as foliows
'"*j”;.:Sample R | .
I Time o o _ L ‘
S Alr Flow Rate (DSCFM) Dry Standard Cubtc Feet Per Mmute (STP 68 °F & 29. 92 in. Hg)‘ Ry
“ » - ,Partlculate Concentratlon (Lbs/ 1000 l.bs @ 50% EA) - Pounds of Partsculate per Thousand' o
f‘Pounds of Exhaust Gas Corrected to F:fty Percent Excess All‘ o

- ‘Partlculate Mass Emission Rate (Lbs/Hr) Pounds of Partlculate Per Hour - :
e 3'Partzcu|ate Mass Emlsswn Rate (Lbs/MMBTU) Pounds of Partlculate Per Mlllron BTU Of Heat
- ”'Input (Calculated Usmg U S EPA Method 19 Wlth An F-Factor of 9, 780 DSCF/MMBTU) '

o S Amore deta‘iled breakdbwn'of~ each 'individual partECUIat‘e savmple can b’e‘zfound in Appendix’ A,

III 2 #6 Borler Sulfur Dlomde (SOz) Emlssmn Results (Table 2)

" ""»-,-:"“:.Table 2 summarlzes the SOz emission results for the #6 Bmier as follows

| Sample L
: ’{,":,,. 4 : T|me . , . : o IRt
. - . . Air Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mmute (STP 68 °F & 29 92 in, Hg)
: . SOz Concentratlon (PPM) Parts Per Miltion (v/v) On. A Dry Basrs :
v L. "SOZ Mass Emlsswn Rate (Lbs/l-lr) Pounds of SOz Per Hour » ' _ e :
‘. . = 'fSOz Mass Emlssron Rate (Lbs/MMBTU) Pounds of SOz Per Mrllron BTU Of Heat Input (Calculated o
Usrng u. S. EPA Method 19 Wlth An F-Facl:or of 9, 780 DSCF/MMBTU) ‘

o i A!E!thef 502 sampleidata'was:calibration corrected us'ing’-Equatlon IE?S fro‘m U.S». EPA 'Meth'oq.?E. .'

» 'III 3 #6 Borler Carbon Monoxrde (CO) Em:ssron Results (Table 3)
L Table 3 summarlzes the CO emrssron results for the #6 Bozler as follows. '
B ._Sample ' ' ’ K
Cemwme . S e
: - f;_;'Arr Flow Rate (DSCFM) Dry Standard Cubzc Feet Per Mlnute (ST P 68 °F & 29,92 in. Hg)
\ o . Oxygen (02) Concentration (%) Percent ona Dry Basrs i
s i0



CO Concentratlon (PPM) Parts Per Million (v/v) ona Dry Basis

- co Concentratnon (PPM @3 %0y) - Parts Per Mnthon (v/v) ona Dry Basis Corrected To 3 Percent
» Oxygen ' -
CO Mass Em|55|on Rate (Lbs/Hr) Pounds of CO Per Hour

"Alltthe CO sambie jd'ata was Ca!ibration corrected using Equation 7E-5 from U.S. EPA Method 7E.

III.4 #6 Bmler Mercury (Hg) Emission Resuits (Table 4)

e

Tabie 4 summarlzes the Hg emission results for the #6 Boiler as foilows

| _’»Sampie

Time : . v

g ‘vbAlr Flow Rate (DSCFM) Dry Standard Cubic Feet P‘er:M'inu_te (STP = 68 °F & 29.92 in. Hg)
"ng Concentrat|on (Mg/M3) - Miiivigrams Per Dry‘Standard Cubic Meter

-Hg Mass Emlssxon Rate (Lbs/Hr) Pounds of Hg Per Hour v

 Hg Mass Emisston Rate (Lbs/MMBTU Heat Input) - Pounds of Hg Per Million BTU of Heat Input
l:(CaIculated using Equatton 2.1 from U.S. EPA Method 19 The F Factor used for the Lbs/MMBTU

o calcuiat:ons was 9,780 DSCF/MMBTU.)

e ._"Aimevre,detail‘ednbreakdthn of each individual Hg sample can be found in Appendix A.

IIIS #6 ’BdilerFHydrochi'oric Acid (HCI) Emission Resuits (Table 5)‘

| Table 5 summarlzes the HCt emission resu!ts for the #6 Boiler as follows: -
B . Sample L ' ‘
Time.
“Air Flow Rate (DSCFM) Dry Standard Cubic Feet Per Mmute (STP 68 °F & 29, 92 in. Hg) -
- )HCI Concentratlon (Mg/M?3) - Milligrams Per Dry. Standard Cublc Meter
: fHCi Mass Em[ssson Rate (Lbs/Hr) Pounds of HCI Per Hour
';; HCl Mass Emlssmn Rate (Lbs/MMBTU Heat Input) Pounds of HCI Per Million BTU of Heat Input
. (Caiculated usmg Equatlon 2.1 from U. S EPA Method 19. The F Factor used for the Lbs/MMBTU
. calculations was 9,780 DSCF/MMBTU.)

o A njor_e'deta'iled breakdowh_of each individual HCl sample can be found in Appendix A.

o 1116 P,ellet‘. ‘Pro'd_u_:‘ctioh/ Pretzel Salt Baghouse Particulate Emissions (Table 6)

11




Table 6 summarrzes the particulate emlsswn results for the Pellet Productron/Pretzei Salt Baghouse as

foliows
s Source.
o v Sample
e ':,.Tlme

o . Air. Flow Rate (DSCFM) Standard Cublc Feet Per Mrnute (STP 68 °F & 29 92 in. Hg) o
o ; . ) Partrculate Concentratron (Gralns/DSCF) Grams of Partlcu[ate Per Dry Standard Cubrc Foot of
- ‘Exhaust Gas On A Dry Basis '

. ',‘fPartlcuIate Mass Emlssron Rate (Lbs/l-ir) Pounds of Partrcuiate Per Hour T : o : : " o

III 7. Pellet Coolrng Scrubber Partrculate Emrss:ons (Table 6) o ,
' . Table 6 summarlzes the part:culate emission results for the Pellet Coolmg Scrubber as follows

e Source
s o ‘Sample
. '.',.',-_:",Trme o

R : v-i Air Flow Rate (DSCFM) Dry Standard Cublc Feet Per Manute (STP 68 OF & 29 92 in. Hg) -
C . Partrculate Concentratlon (Lbs/lUOO Lbs) Pounds of Partrculate Per Thousand Pounds of ﬂ
‘ "*"Exhaust Gas On An Actual Basls ’ S o R '
. o ‘,Particulate Mass Emrssron Rate (Lbs/Hr) Pounds of Partrculate Per Hour ,

» ’III 8 Pellet Productron/ Pretzel Salt Baghouse Total Partlculate (PM 10 & PM 2 5) Emlssmns
(Table 7 __ o | - o S
’ .'vv'.-Table 7 summarlzes the total partrculate emrssmn results for the Pellet Productron/Pretzel Salt Baghouse
,'as follows ) '
. -._f Source -
e Sample .
R :9_,:",T|me _ ! e v
) . : Arr Flow Rate (DSCFM) Standard Cubic Feet Per Mmute (STP 68 °F & 29, 92 in. Hg)
R . '_‘Partrculate Concentratron (Grarns/DSCF) Grarns of Particulate Per Dry Standard Cubrc Foot of
. Exhaust Gas On A Dry Basis |

— ’:v.'f_rf.Partrculate Mass Emlssron Rate (Lbs/Hr) Pounds of Partrculate Per Hour B R

12



";v-. s_ouRcepEscnIbﬁON -

' RECE_\VED
L 3 12018

' »1»11‘-.9 Emission “Limi_ts i AlR QUALITY DlVlSlON

' ,'Partrculate. 0 30 Lbs/1000 Lbs of exhaust gas @
, o 50% excess air ‘
#6 Borler Baghouse Exhaust R 02t 2.5 Lbs/MMBTU ;
o EU#SBOILER - | Hg: 2,2E-05 Lbs/MMBTU
B A - CO: 420 PPM, Dry @3 %02
HCI @, See Below -

 MAC Baghouse Exhaust | Partlculate (PM): 0.014 Gra!ns/DSCF

- " FGPELLPRETZEL == . PM10: 3.96 Lbs/Hr
*(EUPEE.LPROD&EUPREI'ZELSALT) - .. PM 2.5' 3 96 Lbs/Hl‘ :

Pellet Cooling. Scrubber Exhaust

EUPELLETC OOLIN G : .‘ Partlculate 0 032 Lbs/ 1000 Lbs of exhaust gas | '

- (1) Whlle there isno I-ICL emission E:mrt uhder- the area source NESHAP rule (40 CFR Part 63
. ,Subpart 333132), the source must demonstrate that potentlal to emlt (PTE) is less than Clean 1
- Air Act (CAA) major.source thresholds (10 tons per year of a. snngle HAP or 25 tons per year of |-
© - total HAPs). As Hg levels from the boiler are neghglble and no other non - de minimus - . ‘
“sources of HAPs are at the’ facmty, HCl is the HAP of concern. The HCl testing was deSIQned
to. demonstrate that the HCI emissions are below 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 operatlon and.a maxlrnum desrgn rate of 216 MMBTU/Hr for the bouler) '

o : The results of aII the testlng conducted were: below the establlshed em|55|on llmlts from MI- ROP 81824- o
' ;20153 ' ' o '

o IV 1 #6 Boder (EU#GBOILER) The #6 Bonler is a chkes spreader stoker coal and natural gas co-
’flred boiler. It's max:mum rating is 180 000 pounds of steam per hour (216 MMBTU/Hr) The partlculate ’
) matter |s controlied by a baghouse equ1pped W|th a Lime |n]ect|on system Th:s b0|ler Is used for

o generatmg process steam and electriqty Source operatlng data durrng the sampl:ng can be found in B

: ) ”’:‘-,Appendlx B.-

v ,IV.2 Pellet Productlon I Pretzel Salt (FGPELLPRETZEL) - The pellet production area produces

o water softener pellets The sources mcluded m this. process are; pellet briquettlng machmes, a vibratory
L screen, beit conveyors, bucket elevators and an enclosed crusher to recycle pellets. The partlculate

13



o matter from th:s area is controlled by the baghouse known as the. MAC dust coEIector A!l the sampllng
o 'was conducted dunng normal operatlon of th:s process (See Appendlx B).

i; ‘The Pretze! Salt process lS a totally enclosed pretzel salt productlon system WhICh mcludes a main crusher,ﬂ :

- - a pellet press, an enclosed screw conveyor, a recycle crusher, a bucket eIevator and a srzmg screener.

: The partlculate matter from this area |s controllecl by the baghouse known as the MAC dust collector Ail
L the sampilng was conducted durlng normal operatlon of thlS process (See Appenchx B).

B .:.ff_,,IV 3 Pellet Coolmg (EUPELLETCOOLING) The peEIet coolsng |s a coollng system used in the =
o productlon of water softener pellets The partlculate matter is controlied by a venturi scrubber AII the
L @samplmg was conducted during normal operatlon of this process (See Appendsx B) '

S mem

B _v "}‘.'-”‘Schematlc d:agrams of. the samplmg locatlons can. be founcl in Appendnx G The samphng Iocatlons were v‘ .

- ',-as follows

o ;.:,. f #6 Borler ~-A 78 mch L D stack wnth two (2) sample ports ina Iocatlon that exceeds the
L elght (8) duct dlameters downstream and two (2) duct. diameters upstream from the nearest

" - ’d:sturbances requarement of U S. EPA Method L Twelve (12) samplmg pomts were used for
o 'the |sok|net|c sampllng ' '

S . " Pellet Product:on/PretzeI Salt Baghouse A.36 |nch I D exhaust stack W|th two 2) sample v |
- ports ina Iocatton approxrmately two (2) duct dlameters downstream and six (6) duct

o dlameters upstream from the nearest drsturbances Twenty~four (24) sampimg pomts were
o 'used for the |sokmetic samplmg

- . _}Pellet Coolmg Scrubber - A 21 inch L. D exhaust stack wath two (2) sample ports ll'l a Iocatlon_
- 7apprOX|mately Six (6) duct dlameters downstream and four (4) duct diameters upstream from

’_.jthe nearest dlsturbances Twenty (20) samplmg pomts were used for the isokmetlc sampllng.. e

The sampltng pomt drmensrons for the 1sok:net|c sampllng tralns were as follows

L S , FGPELLPREIZEL - EUPELLE'TCOOLING . EU#6BOILER
Sa_mple_ng_n_t e Dimension (Inches) - Dimension (Inches) - Dlmensmn (Inches) ‘
20 24 172 I 11 39



3 o425 - 307 23.90
4 637 . 475 5491
S5 900 - 718 66.61
o6 1282 _-1382_ 7457
7 22318 1625 e
8 o 22200 1793 -
9 - 2963 1928 e
10 . 3L75 2045 o S e
FE N T X J P SR
12 35000 e e

Three (3) test runs (sampies) were conducted for each of the compounds on each of the sources as Ilsted
beiow Sample duratlon and mmlmum total sample voEume were as follows. . ' s

‘Particulate~ | 60 Minutes / 30 DSCF
~ Sulfur Dloxu:le (502) B S '_‘60 MinUfeé'/ NA v

#GBoﬂerBaghouseExhaust o M T 190 Ming 2 DSCM-
EU#GBOILER honsi ERE T ercury(Hg) B B .120Mmutes/ |

Carbon Monoxide (CO) | 60 Minutes /NA
o vadro‘chioricAcid (HCI) ol 60 ‘Mivnutés}/f 1 DSC_M‘» L

'MACBaghouse Exhaust ‘ S :
N FGPELLPRETZEL . o Particulate | '96Minutes/60DSCF
a8 (}EUPELIY.PRVODV & EUPREI'ZEL‘SALT){ REE S o o S

| 'Pe'llet’ Cooling Scrubber Exhaust |
_ EUPELLETCOOLING .

CPatticwlate | 90 Minutes /60 DSCF

'(1) NA Not Appi:cable A B o
| (2) DSCF = Dry Standard Cubic Feet (STP 29 92 in Hg & 68 Deg F) S
| (3) DSCM Dry Standard Cublc Meters (STP = 29. 92 in Hg & 68 Deg F)-

L ) ’-_The followmg reference test methods to conduct the samplmg

e particulate Matter (EU#GBOILER & EUPELLEI’COOLING) USS. EPA Method 17
e PM,PM108PM 2.5 (FGPELLPREIZEL) - U.S. EPA Methods 17 & 202 '
o . - Sulfur Dioxide (SOz) - U.S. EPA Method 6 e .

- ':,,;"}Hyrdochlonc Acid (HCI) u.s. EPA Method 26A
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Ce Carbon Monoxude (c0) us EPA Methocl 10

e Mercury (Hg) - U.S. EPA Method 29

o p Exhaust Gas Parameters (flow rate, temperature morsture & densrty)— U S EPA Methods 1 4

2 }3‘.V.1 Partlculate (EU#GBOILER & EUPELLETCOOLING) The partlcu!ate emlssron samplmg was

| ?».z',conciucted in accordance with U.S. EPA’ Reference Methocl 17 Method 17 is an in- stack flltratlon method
o Three (3) sampIes were coilected from each of the sources sampled Sample duratlon and total sample

lvolume were as Ilsted m the above table. The sarnples were coIEected |sok|net|caily and analyzed for total

o -.-partrculate by gravrmetrlc analysrs Al the quahty assurance and quality control procedures Ilsted in the -

. method were |ncorporated in the sampllng and analysrs The partlculate samplmg tram is shown |n
{Flgure 1. ' '

o 'V 2 PM, -PM 10 &PM 2. 5 (FGPELLPRETZEL) —The partICUlate emission sampling was conducted‘ln‘ B

: .“',jaccordance wrth u. S EPA Method 17. Method 17 is an |n~stack frltratron method Three (3) samples

: were. collected frorn the exhaust Sample duratlon and total sample volume were as listed in the above

. “ ::'__table The samples were collected |sok|netrcally and analyzed for partlculate by gravrmetrlc analy9|s

H -2:-In addltlon to the standard front half ana!ysrs, the back half condensable partrculate matter was

L determlned in accordance wrth u.s. EPA Method 202 (Dry Implnger Technrque) A sixty (60) minute

: nltrogen purge (as specrfled in Method 202) was conducted for the back half condensables |mmed|ately o
- :fol!owmg each sample The back half samples were extracted and analyzed for condensable particulate . '

_ ln accordance wrth Method 202 All the quality assurance and qualrty control procedures lrsted in the .

o 'methods were rncorporated in the samplrng and analysrs The partlculate samplrng trarn is shown m E

' ,f .Flgure 2

. ’_ ?*V 3 Sulfur Dlomde (502) The SOz samplmg was conducted in accordance W|th U S EPA Reference

o Method 6C A Bovar Model 721M gas analyzer was used to monltor the borler exhaust A heated tefion :
o .sample Irne was used to transport the exhaust gasesto a gas condrtroner to remove m0|sture and reduce

- ‘the temperature ‘From the gas conditioner stack gases were passed to the analyzer The analyzer ’

S produces rnstantaneous readouts of the SO concentrattons (PPM)

s E The analyzer was calrbrated by d:rect mjectron prror to the testlng A span gas of 848 9 PPM was used to
‘ E establlsh the mstral mstrument calrbratlon Calrbratlon gases of 450.1 PPM and 254 2 PPM were used to
R determine the callbration error of the analyzer The samplmg system (from the. back of the stack probe to

) the analyzer) was |n]ected usrng the 450 1 PPM gas to determrne the system bras After each sample,
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. system zero and system |nJect|on of 450 1 PPM were performed to establrsh system dnft and system blas '

R '=durmg the test penod All calibration gases were EPA Protocol 1 Certlfled Three (3) samples were

- .b‘»collected from the borler exhaust, Each sample was srxty (60) mlnutes |n duratlon

E 'The analyzer was calrbrated to the output of the data acqursrtlon system (DAS) used to collect the data from v

- "'”vthe borler 'T’he analyzer averages were corrected. for callbratton error and drift using formula EQ 7E- 5 from h

n : f'40 CFR Part 60 Appendlx A, Method 7E A dragram of the samplmg traln |s shown in Flgure 3.

- V4 Carbon Monoxrde (CO) The co. samplmg was conducted in accordance with U S. EPA Reference

B Method 10 A Thermo Enwronmental Model 48C gas analyzer was used to monrtor the boiler exhaust A

B :heated teflon sample Irne was used to tranSport the exhaust gases toagas condltloner to remove morsture -

- and reduce the temperature From the gas cond|t|oner stack gases were passed to the analyzer The

= -‘:analyzer produces mstantaneous readouts of the. CO concentratlons (PPM)

. lﬁ'i}'l'he analyzer was calrbrated by dlrect :n]ectuon prlor to the testmg A span gas of 985, 3 PPM was used to =
' "j;'establlsh the mitlal rnstrument calibration. Callbratton gases of 254.0 PPM and 498 0 PPM were used to

R ,determme the callbratlon error of. the analyzer The sampllng system (from the back of the stack probe to
RS “the analyzer) was |nJected using the 498.0 PPM gas to determlne the system bias. After each sample,

» ""_system zero. and system rnjectlon of 498.0 PPM were performed to establlsh system drrft and system bras
o };durmg the test perlod All calibratron gases were EPA Protocoi 1 Certlfled '

. s_The analyzer was calibrated to the output of the data acqursrtlon system (DAS) used to collect the data from :

K ""sz»'.the borler The analyzer averages were corrected for calrbratlon error and dnft usrng formula EQ 7E-5 from :

;_,40 CFR Part 60 Appendrx A, Method 7E A dlagram of the samplrng traln is shown in Frgure 3

. ;V 5 Mercury (Hg) ~The. Hg emrssron sampllng was determmed by employlng u.s. EPA Method 29

SR »vThree (3) samples were collected from the borler exhaust Sample duratlon and total sample volume were o

o 'fijas listed. In the above table The samples were collected |sok:net|cally on quartz frlters, in a nltnc

".‘.bacld/hydrogen peroxrde solutron and ina acrdrc potassrum permanganate solutlon

" The front' half, the" 'nltric acid/hydrogen péroxlde solutions and the acidic potassium perm'anganate’ solutions -~
SRR ::'were analyzed for mercury by cold vapor atomic absorption spectrophotometry (CVAAS) All the qualrty
' :-'-b ; assurance and quairty control procedures Irsted in the methods were mcorporated |n the samplmg and
a analysrs A dlagram of the Hg samplrng train is shown in Flgure 4.
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SV, 6 Hydrochlorlc Acid (HCI) — The HCl emission sampling was condUCted in accordance with U'S EPA -
Method 26A. The samplmg was performed |sok|netrcally in accordance wrth the method The HCl was

o ':collected in the frrst two |mprngers of the samplrng train, which contalned 100 mis of 0.1 normal sulfurrc -
f. -acrd The probe rinse and the rmplnger catch from the |mp|ngers were combrned and analyzed for HCt ‘
o E usrng Ion chromatography as deSCl‘Ibed in the methocl..

o Three 3) samples were collected from the b0|ler exhaust Sample duratlon and total sample volume were' o

- -as listed i in the above table All the quality assurance and quallty control requrrements specrfled in the _
S f".method were mcorporated in the samplrng and analysls A dlagram of the samplrng train is shown in Frgure .

: | V.7 Oxygen & Carbon Drox:de (EU#GBOILER) The 0: & COz samplrng was conducted in o )
o ‘accordance wrth U S EPA Reference Method 3A. Servomex Model 1400M portable stack gas analyzers .

, 'j were used to monrtor the borler exhaust A heated teflon sample line was used to transport the exhaust »
o . gases to a gas condrttoner to remove m0|sture and reduce the temperature From the gas condltloner stack .

- 'vgases were passed to the analyzers The analyzers produce rnstantaneous readouts of the Oz & COz '

i _;.v‘concentratlons (%)

N ,The analyzers were callbrated by d|rect ln;ectlon prlor to the testlng Span gases of 21 0% Oz and 20 1%

L ._f‘COz were used to establish the mrtaal instrument callbratrons Calibration gases of 12. 1% /6. 05% COz

‘ o and 5 94% 02/ 12.1% COz were used to determine the calsbratron error of the analyzers The sampirng
- ) system (from the back of the stack probe to the analyzers) was rnJected usmg the 12.1% 02/6 05% COZ
‘ :, -gas to determme the system blas After each sample, a system zero and system rnjectlon of 12.1%
- '02/6 05% COz were performed to establlsh system dnft and system blas durlng the test perrod All
R ca!rbratlon gases were EPA Protocol 1 Certlﬂed . ' ‘ ’

: The analyzers were callbrated to the output of the data acqursrtron system (DAS) used to coElect the data

*'*from the borler The analyzer averages were corrected for. caiibratron error and dnft usmg formula EQ. 7E~

R "\v "', } “:from 40 CFR Part 60 Appendlx A Method 7E A cllagram of the samplrng tram is shown in Flgure 3.

. vV 8 Exhaust Gas Parameters - The exhaust gas parameters (arr flow rate temperature, m0|sture, and
f‘densrty) were determlned in conjunctron wrth the other samplrng by ernploymg u.s. EPA Reference Methods»

o ;1 through4 o

| .,Thgair ﬂsw .rate, temperature and moisture were determined using the isokinetic sampling trains.
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o -”The amblent default factor (20 9 %0; & 0.0 %COz) was used for the gas dens:ty on FGPELLPRE!ZEL and ; -

o : *“EUPELLETCOOLING Gas den5|ty on EU#GBOILER was determmed in COI’!JUnCtIOI’i with the the other :

o sampimg tralns by momtormg for Oz & COz usmg EPA Method 3A

o Alt the quality assurance and quahty control proceclures listed in the methods were. mcorporated in the
o ,samphng and anaiy5|s o - ' '

- This report was preparedby: v " Thrs eport was reviewed by

" Stephan K. Byrd
‘President

Davsd D. Engelhardt
Vice Pre5|dent '

RECEIVED
UL 31l

AR QUALITY DIVISION a

,_‘19-” SR




, 0z

o “'Temperature :,‘ . /F/ IRE
’ ,i.“i“:"iSenjso»r L F:Ilers

© sType!

 Pitot Tube

Temperaluré Sensor

. Pitot Tube

pitot / |

Manometer -

' Orifice: ¢

1

ks

leeBath™ |

A

Condensor Cou ' )

: ‘v-FIaskA(ML?CoIIec,to_r-) . "

Thermometers .

Filter

R
~ Primary.
Fitter

o Holder,_ -

Secondary “
- Filter

Manomeler -

Vacuum Line

ss Valve

yPa
e

Dry Gas Meter

+ ):._

". Air_Tight Eump '_

~Silica Gel Diyer

- Va'cui.lm Gauge

. Figure1l .

Particulate .

- Sampling Train




. Temperature
1. Sensor

. 44— Stack Wall

‘ , “l?hermbco'uple.
~ CPMFiter -~ -~ /.
- (<30°C/85°F) -

~ Temperature
~ Sensor

. / ‘Condenser

Ty

-S-Typé

- Pitol Tube - .

7o

Pt — |

Manometer

g
L
P N { : I
~WaterBath - \u t" . ' I .
<30°C/ 85° ' ! : { Cih '
(SIS \ T e Vitgce it \
o o g Lo S H 1ih i 1 Vacuum
IR B 1 Tty vl Bath 1ii, -
: o . 13 N v Line
| v HIS R TR
L_s\l_ J- aH, CAFEy Lij -
Temperature B Rec?iml-'iii\ﬂoj\.\‘f .7 Silica Gel
- Sensors Purnp mpty Impinger
" Impingers ping
- Figure 2

'PM, PM 10 & PM 2.5
Sampling Train




- - ...{mm;.r mn,,___n..:m_w B
~~ t00®f0‘0d%0S

s | S € 2anbiy

_A




S fTemperalure |
R Sansor

ez

'1~ .;,>5w;¢_j1

'?f'fS'laqk‘Wéll N

.Thormd’c‘dup!e. Chack
T _Valve

“mpingers with: - - o\

N

N Filer Box

‘:‘Emply (Optlonal Knockoul) —-/

© " Absorbing Solutions

L " """“’h "

. 1
Heated

Ron

3 :E vr'—lce Bath .

é Silica Gel

- 4% KMO 4 710% H S04

S%HNO 3r10%r1202 _F :
» 4% KMaO 4nmuzsc)4 :

Vacuum

. Lihe\ .

: Vacuum Guage

Thermomelers , R
‘ ' - By-Pass ;\{ah{e o

Manornuler Y S Alr Tight Pump
o DtyGasMeier R

Figure 4 E

" Hg
Sampling Train




lmplnger Train [T

.Temperalura

1 T ’.Sample Lme B
;‘Sensor )

10

CsType'
Pilot Tube

o lce Bath -

Implngers

pitot — |

Manomeler

B #Z:

.____'_‘H

© . Vacuumline.

Thermomelers ‘_

By Pass Valve —

. Temperature Sensor R O“"ce

?a:[[\\l

T
1 Priﬁla’r’y:“ 'Sécforic'l-ary ,
PIIOI Tube | Filler  Filter

L Main Valve

- Vacuum Gauge

o ,!',lolder S o / L | R N Figure 5
o . ~ Manomeler . Dy Gas'Meler ~  Air Tight Pump - '

- HCl
Sampling Train




