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 LINTRODUCTION = e AIR QUALITY onv:sron-‘- '
_Network Env:ronmental Inc.'was retamed by Carglll Salt to conduct compliance emlssmn testmg at thelr

-'facmty located in Hersey, Mlchlgan The purpase of the testing was to document compllance with Michigan

| . Department of Enwronmental Quahty (MDEQ) - Air Quallty DIVESIOH Renewable Operatrng Permlt No. MI—
- ROP- N2954 2014d. '

The fo[Eowmg is a iJst of the sources sampied and thelr correspondlng em|ss|on limits from Permtt No, MI- '
" ROP- N2954: 2014d:- ' '

R N A .| - Particulate: 0.04 Lbs/1000 Lbs of

~ | salt Refining Drying/Cooling Exhaust | - Particulate & - . . 'exhaust gas, Dry & 8.5 Lbs/Hr
: " .. (EUNACLREFINERY) . '} Oxides of Nitrogen (NOx) NOx (Applies Only To Salt Dryer): | -
o ‘ ' _ 3 - 10.100 Lbs/MMBTU 82.8 Lbs/Hr '

Salt Refining Compactio:n Exhaust.
' (EUNACLREFINERY)

Partlculate 0.03 Lbs/1000 Lbs of
.. exhaust gas, Dry & 5.8 Lbs/Hr

'Particula'te ‘

It should be noted that the NOx em|SS|on limit only applies to the Salt Dryer. The NO sampl;ng was |
' 'conducted in the exhaust duct from only the Dryer. The particulate sampl:ng for the Dry;ng/Coollng was
' conducted in the combined Drying/Coollng exhaust stack (particulate em|55|on fimit is a combtned

‘ Drymg/Coo!ing hm:t)

The followmg reference test methods were used to conduct the samphng
e Partlculate - U.5. EPA Method 17 - '
e TotaI Oxsdes of Nltrogen (NOx) - U.S. EPA Method 7E _ _
- Exhaust Gas Parameters (flow rate, temperature, m0|sture & den5|ty) U S. EPA Methods 1- 4

- The samp]mg in the study was performed over the per:od of March.13- 14 2018 by Stephan K. Byrd R.

. Scott Carglll Rlchard D. Eerdmans and David D. Engelhardt of Network Env:ronmental Inc.. Assisting: |n '
I the study were Ms, KeIIey Temphn Ms. Kip Cosan of Carglll Salt Hersey and the operatung staff of the _

' facmty ‘Mr, Kurt Chllds of the MDEQ AII’ Qualtty D|V;S|on was present to observe the sampllng and source
g -Operation. ' ‘ o

a0




' IL.__PRESENTATION OF RESULTS -

CIL1 TABLE 1 .
PARTICULATE EMISSION RESULTS
SALT REFINING -

. CARGILL SALT
'HERSEY, MICHIGAN

, | 13/13/18 | 10:15-11:18 43,637 ~0.0093 182
'Sajlt’ Refining 3:/13/18. 11:35-1'2:38_ 42,842 10.0110 211
Dryer/_co.o‘l‘er) | .3/13/18 | 13:05-14:08 42,687 0.0119 2.27
R Average = . 43,055 0.0107 2.07
i 3/13/18 | 10:15-11:17 | 47,883 - 0.015 329
Salt Refining 3/13/18 | 11:35-12:37 | ~ 48,636 0.022 4,82
Compaction 3/13/18 13:05-14; 08 | 44,456 - 0022 - 429

Average 46 992 . 0020_ 4,13 -

(1) DSCFM Dry Standard CUbIC Feet Per Mlnute (STP = 68 °F & 29.92 in. Hg) ' :
- {(2) Lbs/ 1000 Lbs, Dry = Pounds Of Particulate Per Thousand- Pounds of Exhaust Gas On A Dry Basss

(3) Lbs/Hr = Pounds Of Part|culate Per Hour




g 11 2 TABLEZ . ,
TOTAL omes OF NITROGEN (NOx) EMISSION RESULTS
“* " SALT REFINING DRYER - ' .

©" _CARGILLSALT

- HERSEY, MICHIGAN-

o1 3nans Poasanis | 16792 b 729 40 095 | 0067

‘salt Refining | 2 | 3/14/18 | 11:27-12;27 | 16649 |~ 8O . | 095 .| 0068
- Dryer . 3 .3/14‘/'18 12; 45-13 4570 1g19r | 8L | 094, | - 0.069
' o Average 16,544 o .8'-9- 095 | .r,o.'qlss‘i -

(1) DSCFM Dry Standard Cub|c Feet Per Mlnute where STP = 68 °F & 29 92 in. Hg
(2) PPM = Parts Pér- Million (V/V)On A Dry Basis
(3) -Lbs/Hr = Pounds Per. Hour - " ' ) ‘ : ' Ny
"(4)  Lbs/MMBTU = Pounds Per Million BTU- of Heat Input (calculated on a dry baSIS usmg u.s. EPA Method 19 W|th an
o F-Factor of 8710 for Natural Gas) ' ) ;




IIL_DISCUSSTON OF RESULTS

.- The resiilts of the emission sampling are presented in Tables 1-2 (Sections T1.1-IL.2) as follows:

| IIL1 Table 1—Salt Refining Particulate Emission Results

- Sou rce

Sampie Number

Sample Date
B Sample Time-.

Atr Flow Rate in terms of Dry Standard Cubic Feet Per Mmute (DSCFM) Standard Temperature

and Pressure (STP) = 68 °F and 29 92 inches Hg..

: Partrcuiate Concentratton in terms of Pounds of Part|cuiate Per: Thousand Pounds Of Exhaust

Gas On A Dry Basis (Lbs/lOOO Lbs, Dry)

-_'Partlculate Mass Emlssmn Rates in terms of Pounds Per Hour (Lbs/Hr)

. ‘A more _detaiiedsummary of each 'individual sample can be found in Appendix A, -

. : III 2 Table 22— Salt Refmmg Dryer NOx Emlssmn Resu!ts

' Sou rce

'Z;Sample_ Number

Sample DateV' '

' _Sample sze l . . .
Air Flow Rate in terms of Dry Standard Cubic Feet Per Minute. (DSCFM) Standard Temperature _
' .and Pressure (STP) = 68 °F and 29 92 inches Hg, . ‘ |
‘-. NOx Concentratsons In terms of Parts Per Million (V/V) OnA Dry Basis (PPM) _
NOx Mass Emlssmn Rates in terms of Pounds Per Hour (Lbs/Hr) and Pounds Per Mlillon BTU of .-

Heat Input (Lbs/MMBTU) Lbs/MMBTU were calcutated on a-dry basis using U S. EPA Method 19

: 'w|th an F- Factor of 8710 for naturai gas.

Iv.l Par‘l:lcuiate The total partlculate emission sampling was conducted in accordance wath u.s. EPA

‘Reference Méthod 17, Method 17 isan in stack filtration method ‘Three (3) samp!es were coiiected from

B _each of the’ sources sampfed Each sample was sixty (60) minutes in duratron, and had a mln;mum sample

i _ 'volume of th|rty (30) dry standard cublc feet, The samples were co|iected |sok|net|cally from the exhausts




~ on fllters The fllters and nozzle rinses were analyzed for total particulate by gravimetric analysis, All the
qualrty assurance and qualrty control procedures listed in the method were incorporated in the samplrng and

.analys|s The partrculate samplrng traln is-shown. in Figure 1.

V.2 Oxides of Nitrogen — The NO sampling was conducted in accordance with U.S. EPA Reference
" Method 7E, A Thermo Enviro_n_mental Model 42H gas analyzer was used to monitor the Salt Refining Dryer.
7 'A heated'teﬂon sample Iine was used to transport the exhaust gases to a gas co'nditioner to remove

b moisture and reduce the temperature From the gas conditioner stack gases were passed to the analyzer

- 7 The analyzer produces lnstantaneous réadouts of the NOx concentrations (PPM)

The analyzer was cai|brated by direct rn]ectlon prior to the testing. A span- gas of 54. 0 PPM was used to

s "establlsh the initfal instrument calibration. (Calibration gases of 24, 2 PPM and 10. 96 PPM were used to

' ': ' determrne the calibration error of the analyzer. The sampllng system (from the back of the stack probe to
. _the analyzer) was |nJected using the 10. 96 PPM gas to determlne the. system bias. After each sample; a

: 'systern zero and system injection of 10,96 PPM were performed- to establish system drrft and system bias

s durtng the test perlod Prror to the samplrng, a direct injection of 49, 6 PPM NO: was performed to

demonstrate the convers:on efﬁcrency of the analyzer (94.15% conversion). All calrbrat|on ‘gases were- EPA

o Protocol 1 Certtﬁed

: _The analyzer was calrbrated to the output of the data acqulsmon system (DAS) used to collect the data from

o 'the source. Three (3), sixty (60) mrnute samples were collected from the Salt Refrnrng Dryer exhaust, - All

reference method data. was corrected usrng Equation 7E 5 from U S. EPA Method 7E A schemat[c dragram

L jol‘ the samplrng train is shown in Flgure 2,

g ;IV 3 Oxygen & Carbon D|0X|de (Salt Refi nmg Dryer) The 0 and COz samplrng was conducted in

) o aocordance with U.S. EPA Reference Method . 3A. A heated teflon sample line was used to transport the

B exhaust gases from the stack to a gas conditioner to remove molisture and reduce the temperature. From -

'the gas condltloner the stack ¢ gases were passed to Servomex Series 1400 analyzers. These anaiyzers

produce mstantaneous readouts of the 0Oz and CO: concentratlons (%).

'-:_The'analyzers were ca:llbrated by direct injec’tlon prior to the testing. - Span gases of 21. 0% Oz and 20.1%

.'COz were used to establish the initial instrument calibrations. Calibration gases of 5,94% Oz/ 12.1% COz- '

: :' and 12 0% O2/ 6 03% COz were used to, determlne the calibratron error of the analyzers, The samplmg
: .system (from the back of the stack probe to the analyzer) was m]ected uslng the 12, 0% 02/ 6. 03% COz

- 'gas to determtne the system bias. " After each sample a system zero and system mJectron of 12, 0% Oz /




6. 03% COz were performed to establrsh system drift and system bias dunng the test penod All callbratlon

- gases were EPA Protocol 1 Cemfred

The -analyzers were calibrated to the.'outpu_t of the data acquisition system (DAS) used to collect the data.

' Thgree (3), sixty (60) minute, samples were collected from the sources sampled. Al reference method data

- was corrected usrng Equatron 7E-5 from u.s, EPA Method 7E A schematlc diagram of the sampllng train is

= shown in F:gure 2

o _' IV 4 Exhaust Gas Parameters - The exhaust gas parameters (arr ﬂow rate, temperature, moisture and
" densrty) were determmed rn con]unctaon wrth the other samplrng by employrng u.Ss. EPA Methods 1 through

4

'For the Compactlon Exhaust and the Drying/Coollng Exhaust air row rate, temperature and moisture were

‘ determlned usmg the Method 17 particulate samplrng train. For the Dryer Exhaust (durmg NOy samphng)

_three 3) velocrty traverses and one (1) morsture samp[e were conducted to determrne the air flow rate, :
--temperature and molsture ' ' '

“ “The ambrent defauit factor (20 9 %02 & 0.0 %CO2) was used for the gas densrty on the Compaction

,'_Scrubber Gas densrty for the Dryang/Coohng Exhaust was' determrned by collectlng bags from the Method :

17 samp_lrng.traln._and Or_sat analysis, Gas den5|ty on the Dryer Exhaus_t was determined in con]unctron with
the'Method 7E s:ampling_ train by monitoring'for O & C_Oz using EPA Method 3A (as'described above).

) ‘All the quaiity assurance and qualrty oontrol procedures Irsted in the methods weré rncorporated in the
- samplrng and analysrs ) '

- IV.S _'Sa‘mpling Locations'e _The-sampiing locations were as foi!owS;'."

, f'.o Salt Refrnrnq Drvznq/CooIIna Exhaust A 66 rnch 1.D. exhaust stack with two (2) samplrng ports .
* ‘at a focation two (2) duct diameters downstream and greater than six (6) duct diameters -
sl upstream from the nearest disturbances. Twenty four (24) samphng po:nts (12 per port) were )
o used for the rsoklnetlc samphng ' : :

- . alt Refining Compagtion Exhaust - AB0 |nch L.D. exhaust stack wrth two {2) samphng ports at a :

- location twbd (2) duct diameters downstream and greater than 2 duct diameters upstream from -

the nearest d;sturbances Twenty~four (24) sampllng pornts (12 per port) were used for the
ssokrnetlc samphng .

- _ "-_ - Salt. Dryrnq Exhaust — A 41 Inch 1. D exhaust duct with two (2) samphng ports ata 1ocatlon two e

(2) duct dlameters downstream and one (1) duct diameter upstream from the nearest




‘disturbances, Sixteen (16) traverse points (8 per port) were used-for the air flow determination.

" Also, prior to the NOy testing, a stratification test (in accordance with Method 7E) was conducted
to determine the number of sampling points required for the NOx testing. . The results of the
stratification test can be found in Appendix C and indicated no stratlflcatlon A single samptmg :
‘ pomt was used for the NOx testing. :

The partlculate ISOkIneth samplmg point dlmen9|ons were as follows

. : L ion Exhaus Dryer/Cooler Exhaust
Sa_rrjp__IeP____omg S %c:mepggo?\n(l:cr?es)t | . DrTmefnSC:Sn (Inches)
1 ' 1.26 B c
2 S402 : 4,42
3 708 - - 779
4 1062, - S 1188
5 1500 - 1650
6 C 2136 © .+ 23.50
7 3864 - - - 4250
8 4500 49,50
9" 49.38 o 5432
10, 5292 58.21 -
11 5598 - 61.58

N
N

5874 646l

*_The Dryer air flow traverse point-dimensions were as follows:

Dryer Exhaust

rSa_r.n_pFeLcﬂnt‘. B ‘._Dimensi'on (Inches) .

S % RECEIVED
4 1324 - . o _ L
5 27. 75 L MAR 28 2018

6 __.3304 o : L :
7 %70 - ARRQUALITY DIVISION
8 3969 - T R

“This fepbrﬁ was-pr_ebaréd by: _ . _' o This- eport was feviewed.by: |

David D. E'n'gelt‘hard't'. _ - o -~ stefhan K, Byrd
Vice President. o o President..
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