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RE: B4942 VIOLATION NOTICE - November 3, 2016

Dow AgroSciences, LLC, (DAS) received a violation notice dated November 3, 2016. The notice alleges
turbine emissions exceeded nitrogen oxides (NOx) ROP emission limits. As an immediate corrective
action, gas rates to the turbines will be limited until permit conditions are modified.

The notice received on November 3 stems from compliance testing conducted to resolve another issue
involving the low NOx burner technology used to limit NOx formation while operating the turbines. During
initial permitting, limits were never established for periods when the low NOx burner technology is offline
due to subzero ambient conditions. To correct this issue, a permit was submitted along with compliance
test measurements and dispersion modelling. A permit to install (PTl) application was submitied on
September 15, 2016. ‘

The turbines are equipped with a low NOx burner technology manufactured by Solar® Turbines — A
Caterpillar Company. Solar® Turbines introduced SoLoNOX™ in 1992 as a low emissions option. Solar®
gas turbines with SoLoNOx™ use lean-premixed combustion technology o ensure uniform air/fuel mixture
and to reduce formation of regulated pollutants such as NOx, The initial permit to install application was
based on a vendor recommended NOXx limit of 25 ppm.

Flexible Group FG-Turbines limits NOx emissions to 25 ppm @ 15%0- and 3.8 Ib/hr. Attached to this
letter are compliance test report HBO-Solar-2016-006026 summaries for the turbines. Attachment 1
applies to the north turbine. Attachment 2 applies to the south turbine. Full reports were previously
submitted to the MDEQ Permitting and Technical Programs Units as well as Saginaw Bay District office.

The emission results for the turbines are:
» North Turbine = 22.22 ppm @ 15%0: and 4.02 |b/hr; and
» South Turbine = 21.40 ppm @ 15%0: and 3.55 Ib/hr.

At 25 ppm corrected to 15%0., both units would be greater than the 3.8 Ib/hr limit while remaining
compliant with the concentration limit.




As mentioned previously, DAS is limiting the natural gas input to the turbines as an immediate corrective
action. The turbines power process air compressors used to meet process air demands. The turbine
exhaust heat is captured by a heat recovery steam generator (HRSG) to meet process stream demands.
The north and south HRSG units are also equipped with burners to supplement the heat load as
necessary.

The turbines create less NOx per cubic feet of natural gas than the burners. Attachment 3 is a table
provided in the previously submitted compliance test report. The emission factors developed are
expressed in terms of pounds NOx per million cubic feet of natural gas (Ib/mmSCF). As shown below, the
burners produced more NOx per million cubic feet of natural gas compared to the turbines:

e North Burner = 133.8 Ib NOx/mmSCF vs North Turbine = 99.62 Ib NOx/mmSCF;
e North Burner = 132.95 Ib NOXmmSCF vs North Turbine = 97.09 Ib NOX/mmSCF.

The corrective action, limiting the turbines gas feed, does have a negative energy and emission impact.
The pending permit application will resolve this issue as well at the issue associated with SoLoNOx™
burner technology availability when ambient temperatures fall below zero degrees Fahrenheit.

if you have any questions regarding this report, please contact Jim McGee at (989) 479-5283 or by email
at wmcgee @dow.com.

Sincerely,

S
A(Ifredo Kowalski

Site Leader
Dow AgroSciences, Harbor Beach Facility
{989) 479-5258



Attachment 1

EU_N_Turbine SoLoNOx_On TEG/Turbine Summary

Symbot [Run # 1 2 3 Average
5D Sample Datz 526/ 2016 57262816 5f26/2G16 RiA
ST |Sample Times {start/end)} 8§48 - %40 10:60 - 11:09 | 11:22 - 12:22 NfA

0 Sampling Time {minutas) 1743 &4 4] &0
Py [Lab Barometric Pressure {"Hg) 29.81 2991 25.91 29,9t
be  [Stach Ares {sq R} 962 9,62 4.62 9,62
¥y |impinger Weight Gain {g) 45.5 551 429 47.5

DBMCF {Dry Gas Mater Cal Factar 0,924 0,324 G924 8.924
VG Tota! Ges Volume collecyed {&’i} 331.850 35610 35,160 34.687
Tie  [Average Meter Temperature {deg F} g &0 a2 7
Bys  [Moisture Fraction 0.06% {0,069 @360 0,085

DGF  |Dry Gas Fraction 0,533 0.93t 0.%40 ¢.934
T |Average Stack Temperatura (deg F} 313 34 314 314
P |Barometric Pressure @ Stack ("Hg) 19.85 29.85 29,85 3.9
B;  |Measured Static Pressure {"H20} -0.20 -0.20 -0.20 -0.20
Pe  |absolute Stack Pressure {"Hg} 29.84 28,64 29,64 25.84
Py {Metar Pressure ("Hyg) 23,93 25,98 29.98 29,58
850; |Concentration 02, diy basis {35} 1€.1 16.3 16.2 16.2
%C0; |Concentration CO2, dry basis (%) 3.0 3.0 20 3.0
%N,  |Contentration N2, dry basis {36) 869 86.7 80.8 80.9
Mgy [Stack Gas Molecular Weight {wet} 25.1 29.1 29.1 3.1
Ms  [Stack Gas Molecular Weight 25.4 284 28.5 28.4
Vi |AvG fdpittf2 1,251 1.267 1,262 1.260
8, |G dp 1.538 1.575 1.563 1.558
Ve |Stack Gas Velocity (ft/s) 85.9 87.0 86.5 86.5
Qo |Stack Gas Wet Flow (cffhr) 2.98E+06 J.0IE+ES 3.00E+06 2.99E+06
Quc  |Stack Gas Wat Flow Std Cond (scffhr) LO3E+05 2.05E+06 2.04E+06 2.04E+06
Qs |Stack Gas Dy Flow [dscifhr) 1.89E+06 1.91E+05 1.92E+06 1.90E+06
Mot eop: [Cone, NOx in Quelet {ppmvd Jdry 178 i7.5 178 17.7
Euo.  |NODx Emissions {Lb/Hr) 4,01 3.93% 4,07 4.02
Eji,  |NDx Emiissions (ppmv @ 15% 02} 2%.88 22.45 22,34 23,22

COpye [Come, €0 in Outlet {ppmved)dry 6 2.7 2.8 a7
E  |CO Emissions {LhfHr) 0.35 0.38 0.39 0.37
Eyy  |€0 Emissions {ppmv @& 15% 02} 3.20 3.46 3.51 339

Process Data Summary
North Bofler Gas Flow (scfm} NiA WA NiA RIA
Morth Bofler Gas Flow (mmseffhs) /A [ NA NiA
Korth Turhine Gas Fow {scfm} 678 665 674 673
Korth Tusbine Gas Fiow mmscifhe} 0.04068 0.04008 0.04044 {.04040
Total Fuel Gas Flow {mmscffhr} 0.04068 0.04008 0.04044 0.04040
Natural Gas Emission Factor

Fl_mhtura! Gas Factor {Lh/mmsdl) 9B.55 95,58 106,74 79.62
€0 Matural Gas Factor {Eb/mmscf) 8.75 9,36 9.64 9.25




Attachment 2

EU_S Turbine SoloNOx_On TEG/Turbine Flow Summary
Symbol |Run # 1 2 3 Bwerage
S0 |Sample Date 6212014 6272016 &/2/2016 N4
ST Semple Times {startfend} 11:55 - 1255 | 13:10 - 1410 | 1428 - 15:2D Nid
] Sampling Time {minutes] &8 0 &0 60
Pear  |La® Barpmetric Pressure {"Hg) 29.50 29.90 29,590 25.50
B |Stack Aven [sg ft) 9,62 9,62 9,62 9,62
Yo {Impinger Weight Gain {g} Wi 27.1 e 23.3
DGMCF |Dry Gas Metar Cal Factor 0,524 0,924 0.524 0.524
Vo o [Totsl Gas Voluime collected (Y 26,160 26,330 26,750 26.413
Tw  |Average Meter Temperature {deg 7} 7 75 as 81
By:  [Moisture Fraction 0.056 0,851 {452 G053
DGF  [Dry Gas Fractian 0,544 0,243 0,945 &.547
T:  |Awerage Stack Temperature (deg F} 311 211 311 3
P@  |Barometric Pressuce @ Stack ("Hg) 25.64 29.54 29,64 29.8
P;  |Measured Staty Pressure ["HIO) -0.20 -0.28 -0.20 -0.2a
P;  |Absolute Stack Pressuse ["Hg) 29.83 29,83 29.83 29.83
Py |Meter Pressure {"Hg) 29.97 29.97 28,97 29.57
%Dy [Concentration OF, dry basis {%h} 16,5 16.5 6.6 16.5
WO, |Concentration €02, dry basis (%} 3.0 3.0 38 38
%My |Concentration M2, dry basls (%) &D.5 8.5 a4 80.5
Mz, |Stack Gas Molecular Weight {wet} 5.1 3.1 2.1 9.1
Mz |Stack Gas Molecular Weight 8.5 8.6 8.6 3.6
Ve, lave oy 1,227 1,219 1.235 1,217
H AVG dp 1.483 1.469 1,506 1,488
Vs [Stack Gas Velocity (ft/s) 838 833 34.4 83.8
Qw  |5teck Gas Wet Flow {cffhr} 2.90E+05 2.39E+0% 2.92E+06 2.30E+06
Que  [Stack Gas Wet Flow Std Cond [scfihe} 1.98E+D5 1.97E+D& 200E+05 1.58E+06
Qs Stack Bas Dry Flew {(dscfitu} 1.BTE+DE 1.87E+D6 1.89E+06 1.68E+06
NO¥eoye [Conc, N0 in Outlet {ppmvd)dry 15,9 15.6 16.0 15.8
Enos |NOx Emissions {Lb/Hr} 3.33 3.48 3.62 3.55
Eno.  |NOx Emissions {ppmwv @ 15% 02} 2332 20.92 21,95 2140
Oy |Cone. CO in Outfet {pomuwdidry 3.7 3B 4,0 13
Ecw |0 Emissions (EbjHr) 0.50 0.52 0.55 .52
Eco  |CO Emissions {ppmv @ 15% 02 4,96 3.10 5.49 5.18
Process Bata Summary
South Boiler Gas Flow {scfm} [F7F:Y hfa Na [y
South Boiler Gas Flow {mmscifhr} A HfA NfA MiA
South Turkine Gas Flow (scfm) 609 606 613 509
South Turbine Gas Flow mmsd/hr) 0.03654 0.03636 0.03678 003656
Total Fuel Gas Flow {mmscf/hr} 0.03654 9.03636 0.63678 0.035636
_ Hatural Gas Emission Factor
NOx Natural Gas Factor {Lb{mmsct] a7.24 o5, 74 58,29 97.09
CO Natural Gas Factor {LEb/mmscf} 13.77 14,19 14,95 14.30




Attachment 3

Fresh Air Mode — EU N Burner

NOx Nat Gas CO Nat Gas
Natural Gas | Stack Flow | NOx | NOx Facior CO co Factor
Run (MMSCF/HR | (DSCFHR) | (ppm) | (b/hr) (I/MMSCE) {ppmy | (Ibinr) (I/mmSCF)
1 0.03216 1.93E+06 18.8 4.33 134.58 327 4.58 142 51
2 0.03216 1.90E+06 18.8 4.28 132.93 32.8 4.54 141.20
3 0.03222 1.91E+06 18.9 4.31 133.89 328 4.56 141.43
Average 0.03218 1.81E+06 18.8 431 133.80 328 4.56 141.71
Fresh Air Mode — EU_S_Burner
CO Nat Gas
Natural Gas | Stack Flow | NOx | NOx NOx Nat Gas cOo co Factor
Run {(MMSCF/Hr} | (DSCFHR) | (ppm) | {Ib/hry | Factor (Ib/mmSCF) | {(ppm) | {b/hr) (Ib/mmSCF)
1 0.03162 1.89E+06 196 4.42 139.82 16.3 2.24 70.78
2 0.03180 1.86E+06 188 418 13145 16.7 2.26 71.07
3 0.03180 1.89E+06 18.0 4.06 127.58 173 | 237 74.65
Average 0.03174 1.88E+06 18.8 4.27 132.95 168 | 225 7217
TEG/Turbine — EU_N_Turbkine SoLoNOx On
NOx Nat Gas CO Nat Gas
Natural Gas | Stack Flow | NOx | NOx Factor co CcO Factor
Run (MMSCF/H) | (DSCFHR) | (ppm) | (b/hr) (IbMMSCF) (opm) | (bihr) (Ib/mmSCF}
1 0.04068 1.89E+06 17.8 4.01 98.55 2.6 0.36 875
2 £.04008 1.891E+06 175 3.99 99.58 2.7 0.38 9.36
3 0.04044 1.92E+06 17.8 4.07 100.74 28 0.39 9.64
Average 0.04840 1.90E+06 17.7 4.02 9962 27 0.37 9.25
TEG/Turbine — EU_S_Turbine ScLoNOx On
Run Natural Gas | Stack Flow j NOx NOx NOx Nat Gas Co Cco CO Nat Gas
(MMSCF/Hr) | (DSCFHR) | (ppm) | (ib/hr) Factor {ppm) | @bihry Factor
{IbimmSCE) {Ib/mmSCF)
1 (.03654 187E+06 15.9 355 97.24 3.7 0.50 13.77
2 0.03636 1.87E+06 156 3.48 95.74 3.8 0.52 14.19
3 0.03678 1.89E+06 16.0 3.62 98.29 4.0 0.55 14.95
Average 0.03656 1.88E+06 16.8 3.55 §7.09 38 0.52 14.30




