Schneider, Kyla K.

From: Hanner, Kale [Kale.Hanner@oneok.com]

Sent: Thursday, September 29, 2016 4:44 PM

To: Schneider, Kyla K.

Subject: RE: (External) ONEOK - Grassiands Gas Plant T5 PTO renewal questions
Attachments: 2016-0929 Grasslands Gas Plant Revised Flare Calcs.pdf

Kyla,

Attached are the revised flare calculations for the Grasslands Gas Plant with the routine flaring (process related and pilot) and
emergency flaring (acid gas, inlet, and residue) split apart. Please let me know if you have any questions or if this needs to be
revised in any way.

In regards to the heaters, | went through the P&IDs that | could get hold of and looked through some of the older permit
applications and determined that the units in your list below are all original equipment pre-1989. It appeared that there was
an internal proposal to add another boiler at the time that 4 (Hot Oil) was added, but those plans were scrapped and only the
hot oil heater was installed making it the only unit subject to NSPS Subpart Dc.

Please let me know if you have any questions or need any additional information.

| am planning on soon providing revised flare calculations for the Garden Creek Gas Plant, as well. Since it has been a while, |
will review the draft permit that you had sent so we can move forward with permit issuance.

Thanks for your patience and let me know if you need anything else. Have a great Friday and weekend off.

Kale

Kale Hanner
Environmental Engineer
ONEOK, Inc.

100 W. Fifth Street
Tulsa, Okla. 74103
www.oneok.com

Phone: 918-732-1477 | Fax: 918-588-7341
Email: kale.hanner@oneok.com

From: Schneider, Kyla K. [mailto:kkschneider@nd.gov]

Sent: Wednesday, August 31, 2016 7:27 AM

To: Hanner, Kale

Subject: RE: (External) ONEOK - Grasslands Gas Plant T5 PTO renewal questions



| appreciate your patience on the issue and if you have any questions, please feel free to call or email.

Thanks,
Kale

Kale Hanner
Environmental Engineer
ONEOK, Inc.

100 W. Fifth Street
Tuisa, Okla. 74103
www.oneok.com

Phone: 918-732-1477 | Fax: 918-588-7341
Email: kale.hanner@oneok.com

From: Schneider, Kyla K. [mailto:kkschneider@nd.gov]

Sent: Tuesday, August 30, 2016 8:53 AM

To: Hanner, Kale

Subject: RE: (External) ONEOK - Grasslands Gas Plant T5 PTO renewal questions

Ok, thanks for the update.

Kyla

From: Hanner, Kale [mailto:Kale.Hanner@oneok.com]

Sent: Monday, August 29, 2016 6:10 PM

To: Schneider, Kyla K.

Subject: RE: (External) ONEOK - Grasslands Gas Plant T5 PTO renewal questions

Kyla,

I am planning on following up tomorrow with the information that you need. Sorry for the delay, but another issue came up
that | have been working through at our plants that is requiring me to revise how we calculate flare emissions.

Basically, in the past, the analytical composition of the gas sent to the flare was combined with a throughput to get the
emission rate. However, the gas composition that was always used was inlet gas (gas that had not yet been processed) which
has a much higher VOC content. However, as our data acquisition improved and through discussions with operations
personnel, this assumption caused us to generally overestimate our VOC emissions at the flare. In reality, it is overwhelmingly
residue gas being combusted which is gas that has had liquids and almost all VOCs removed (this is even addressed in the
Grasslands permit under B.4 where it discusses residue purge gas as being one of the normai processes where fiaring can
occur).

Therefore, | am re-calculating emissions where | have a separate analysis for each of the primary flaring scenarios. This will
correct how these emissions were previously calculated and it sets up separate volumes that are represented based on the
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Also, there are a few units on the permit that appear as though they could be subject to the recordkeeping portion of Dc, but
are not indicated as such:

Auxiliary steam natural gas-fired boiler rated 1 (Auxiliary) 7 None
at 21.0 x 10° Btu/hr [BO-402]

Auxiliary steam natural gas-fired boiler rated 2 (Auxiliary) 8 None
at 21.0 x 10° Btu/hr [BO-403]

Inert gas natural gas-fired generator (boiler) 1 (Inert) 9 None
rated at 17.75 x 10° Btu/hr [BO-701]

Inert gas natural gas-fired generator (boiler) 2 (Inert) 10 None
rated at 17.75 x 10° Btu/hr [BO-702]

Steam natural gas-fired boiler 1 rated at 1 (Boiler) 18 None
28.75 x 106 Btu/hr [H-602]

Were they installed prior to the applicability date (June 1989) and if not, is there some other reason it was determined Dc did
not apply? According to the file, EU 1 (Hot oil) was initially installed in 1981, so I did not included it in the list.

I did a complete file review and could not find information to answer the applicability for the units above, so | am hoping you
are able to clarify this so we are confident that the reference in the permit is accurate. Feel free to contact me with any
guestions or concerns.

Thank you,
Kyla Schneider

Environmental Scientist
ND Department of Health, Division of Air Quality
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ONEOK Rockies Midstream, L.L.C.
Grasslands Gas Plant

Engine Information

Equipment Information

1GEN

"~ Wake

Cat'grpillar

Model] G399 NA HCR

Design Rating (hp) 550
Fuel Consumption (Btu/hp-hr)} 7,600
Fuel Consumption (scfh)] 4,074
Fuel Consumption (mmBtu/hr) 418 |
Fuel Consumption (scflyr)i 407,407
Fuel Heating Value (Btulscf)t_ 1,026
Design Class 4S-RB
I , Controls None
______Operating Hours| 100
_ Stack Height (ft)] 176
Stack Diameter (ft)] 0.7




ONEOK Rockies Midstream, L.L.C.
Grasslands Gas Plant
Engine AP-42/EPA Emission Factors

Emission Factors

4S-RB

NOx (lb/mmBtu)j  2.21E+00

" CO (ib/mmBtu)} 3.72E+00

VOC (Ib/mmBtu) 2.96E-02

SO, (Ib/mmBtu)j 5.88E-04

“PW... (bimmBta)| 9.50E.03

PMconp (Ib/mmBtu) 9.91E-03

_ PMyor (Ib/mmBtu)f ~ 1.94E-02

“Acetaldehyde (IbimmBtu)l  2.79E-03

Acrolein (Ib/mmBtu)}  2.63E-03

_ Benzene (Ib/mmBtu)]  1.58E-03

" Ethylbenzene (|b1mm’B‘t‘u)l‘ 2.48E-05
Formaldehyde (lb/mmBtu) ' 2.05e-02

Methanol (Ib/mmBtu) 3.06E-03

Toluene (lb/mmBtu)]  558E-04

~ Xylenes (Ib/mmBtu)]  1.95E-04

Other HAP (Ib/mmBtu)}]  1.08E-03

| carbon Dioxide (CO,) (kg/mmBtu)]  5.31E+01

Methane (CH,) (kg/mmBtu) ~ 1.00E-03

Nltrous Oxide (NZO) (kglmthu) ~ 1.00E-04

Notes:

1) Criteria pollutant and hazardous air pollutant emission
factors are from AP-42 Table 3.2-2 (7/00). Greenhouse
gas emission factors are from 40 CFR Tables C-1 and C-
2.
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ONEOK Rockies Midstream, L.L.C.
Grasslands Gas Plant
Tank Information

Equipment Information ,
] o TK-103
Contents Produced Water
Capacity (bbl) 414
Capacity"(ga’i);’ - 17,388
Total Throughput (bbl/yr)} 47,619
D Total Throughput (gallyr)] 2,000,000
TANKS 4.0.9d Working Losses (Iblyr)'] 70.13
| TANKS 4.0.9d Breathing Losses (Iblyr)'| 19.16
{ Flash Calculation Method}] N/A.
L T Control Type| None

Notes:

1) Working and breathing calculated using EPA TANKS 4.0.9d. Produced water
assumed to contain 1% condensate, modeled as Gasoline RVP 13. Flashing from
produced water assumed negligible. See attached reports and following tables.
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ONEOK Rockies Midstream, L.L.C.
Grasslands Gas Plant
Flare Information and Emission Factors - Routine Flaring

Equipment Information
1-Flare
o _Description] Plant Flare
VOC to Flare (lb/hr)] 410.03
"“Stream Heat Content (Btuiscf)] 1,292
Stream Net Btu Value ’(Btulhril, 25,813,884
Operating Hours} 8,760
Control Efficiency) 98%
Pilot Stream Heat Content (Btu/scf)] 1,026
Pilot Gas Flow Rate (scfhj 229:63
Pilot Gas Capacity (mmBtu/hr)] 0.2356
t __Pilot Operating Hours]' 8,760

i AP

1) NOx and CO emission factors (Ib/mmBtu), flare stream: AP-42, Table 13.5-1 (4/2015), Pilot criteria and HAP emission factors

(Ib/mmscf); AP-42, Table 1.4-1, -2 (7/98). GHG emission factors (kg/mmBtu). 40 CFR 98,

v > .'E’diissidn,Féc'toEs___ T
1 Flare Stream o i Pilot Gas
NOX (ib/mm8Btu)] 0.068 NOx (Ib/mmsci)]. 100.0
CO (Ib/immBtu}] . .0.31 84,0
""""" “VOC Mass Balance 5.5
80,|  Stoichiometric 0.6
PMyg 6] - oo 1.9
PMcono)] - PMcono (Ib/mmschf 57"
PMyor] w ~ PMyor (Ibimmscef)]: 76
Formaldehydel - Formaldehyde (Ib/mmscf)|- 7:50E-02
n-Hexane Mass Balance | n-Hexane (Ib/mmscf)] . 1.80E+00
: " Benzene Mass Balance Benzene (Iblmmscf).{ 2.10E-03
[ ' " Toluene}] =~ Mass Balance Toluene {Ib/mmscf) 3.40E-03
2 - ~ Ethylbenzene}  MassBalance .} =~ ’ Ethylbenzene -
e Xylenes Mass Balance Xylenes]: -
: Other HAP}  Mass Balance | “Other HAP (Ib/mmscf)|:  1.90E-03
l Carbon Dioxide (CO,) (kg/mmBtu}] 53,06/Mass Balance | _Carbon Dioxide (CO,) (kg/mmBtu}}’ 53.06
| Methane (CH,) (kg/mmBtu)] 0.001/Mass Balance _Methane (CH,) (kg/mmBtu}| 1.00E-03
Nitrous Oxide (N,0) (kg/mmBtu)] 0.0001/Mass Balance |  Nitrous Oxide (N;O) (kg/mmBtu){ 1.00E-04
Notes:
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ONEOK Rockies Midstream, L.L.C.
Grasslands Gas Plant
Flare Information and Emission Factors - Emergency Flaring

Equipmentr Ihfbrmatib_n

e 1-Flare
Description Plant Flare

, VOC to Flare (Ib/hr)f ~ 300.64
Stream Heat Content (Btu/scf)| 1,076
Stream Net Btu Value (Btu/hr)| 26,163,554
o Control Efficiency 98% 1

" AP-42/EPA Emission Factors'

Flare Stream
NOx (Ib/mmBtu)} 0.068
CO(lb/mmBtu)} 031
voC|  Mass Balance
SO, Stoichiometric
........ T
PMcono] -
o — PMoy] -
Formalde'hydé{ -
“““ " n-Hexanej Mass Balance

Mass Balance

Mass Balance

_ Ethylbenzene} Mass Balance

Xylenes] Mass Balance

Other HAP Mass Balance

Carbon Dibxide (co;) (kglmthu)g 53.06/Mass Balance '

Methane (CH,) (kg/mmBtu)] 0.001/Mass Balance

Nitrous Oxide (N,0) (kg/mmBtu)] 0.0001/Mass Balance

Notes:
1) NOx and CO emission factors (Ib/mmBtu), flare stream: AP-42, Table 13.5-1 (4/2015). GHG emission
factors (kg/mmBtu): 40 CFR 98.
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ONEOK Rockies Midstream, L.L.C.
Grasslands Gas Plant
Methanol Tank Information

Equi?:ment Information

TK-M1
C}ontents'} MethannBI v

Capacity (bbl)] 200
_. Capacity (gal) 8,400
Total Throughput (bbl/yr) 10,400

Total Throughput (gallyr)} 436,800
Total Throughput (gal/d) 1,197
TANKS 4.0.9d Working Losses (lblyr)' 223.78

TANKS 4.0.9d Breathing Losses (Iblyr)' 10824

Control Type - None

Notes:
1) Working and breathing calculated using EPA TANKS 4.0.9d. See attached
reports and following table.
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