CHESAPEAKE OPERATING, LLC

Smith Creek 8-32-70 B Pad

CHAPTER 6, SECTION 2 CONSTRUCTION PERMIT APPLICATION

SUBMITTED TO WDEQ AIR QUALITY DIVISION
MAY 2015
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INTRODUCTION

Narrative Description

Chesapeake Operating, L.L.C. (Chesapeake) submits the enclosed Chapter 6, Section 2 NSR permit application at
the Smith Creek 8-32-70 B Pad, an oil and gas production facility proposed to be located in Converse County.
The Smith Creek 8-32-70 B Pad will consist of the following three Sussex wells:

s Smith Creek 8-32-70 B SX 5H APl #4900929843
e Smith Creek 8-32-70 B SX 7H API #4900929200
* Smith Creek 8-32-70 B SX 9H APl #4900929091

With this application Chesapeake requests authorization to construct and operate the following equipment at
the Smith Creek 8-32-70 B Pad oil and gas production facility:

e One (1) vapor recovery tower (VRT);

e Eight (8) 400 barrel oil storage tanks (OTKs);

* Four (4) 400 barrel produced water storage tanks (WTKs);
e Three (3) heater treaters (HTs);

e Two (2) combustors (CMBs);

o Two (2) flares (FLs);

* Truck Loadout of Condensate and Produced Water (TLs);

e Fugitive Emissions (FUG);

e One (1) Electric vapor recavery unit (VRU); and

e One (1) Air assisted flare (AAF-1),

The equipment listed above will be allocated/shared between the three Sussex wells.
Process Description

The description of the facility process is as follows: Oil, gas and water from the well enter the facility through a
two-phase inlet separator where the gas in separated from the liquid. The liquid is routed to a heater treater,
where it is heated and separated into oil, gas and water. Water from the heater treater is drained off and stored
in atmospheric tanks prior to disposal. Emissions from the oil tanks, water tanks, and truck loading operations
are controlled by a combustor. Under normal operating conditions, gas from the inlet separators and heater
treaters is sold via pipeline rather than flared, except during limited times such as maintenance, or when
downstream sales line pressure exceeds sales line pressure at the facility. During those times, gas from the well
will be flared. Oil from the heater treater passes to a low pressure tower where gas and oil are further
separated. Gas from the low pressure tower is compressed with an electric driven vapor recovery unit into the
sales gas line. During limited times such as maintenance, or when downstream sales line pressure exceeds sales
line pressure at the facility, low pressure tower flash gas is routed to a combustion device.



A process flow diagram reflecting the proposed facility operations is shown in Figure 1. A proposed layout af
the facility equipment is shown in Figure 2. Figure 3 and 4 contain maps of the surrounding areas.

Regulatory Applicability
Regulatory applicability for the sources impacted by this permit modification application is discussed below.

NSPS Subpart Kb applies to volatile organic liquid storage vessels constructed, reconstructed, or modified alter
july 23, 1984 with a capacity of 19,813 gallons (gal) or more. The eight (8) oil tanks (OTK-1 ~ OTK-8) and four
(4) water tanks (WTK-1 - WTK-4) on-site were constructed after 1984 and have capacity less than 19,813 gal.
Hence, the storage vessels at the Smith Creek 8-32-70 B Pad oil and gas production facility are not subject Lo this
subpart. Additionally, the VOC emissions associated with these tanks are routed to combustors (CMB-1 ~ CMB-
2) with 98% cfficiency.

NSPS Subpart 0000 applies to new onshore natural gas production, transmission and distribution altected
facilities constructed alter August 23,2011, Per 40 CFR § 60.5365 (e), a storage vessel is an affected facility if it
is located in the oil and natural gas production segment, natural gas processing segment or natural gas
transmission and storage segment, and has potential to emit (PTE) 6 tpy or more VOC emissions. Since, each
storage vessel in operation at this facility has a PTE of less than 6 tpy, it is exempt from requirements under
Subpart 0000.

Per 40 CFR § 63,760, NESHAP Subpart HH applies to emission points at oil and natural gas production facilities
that are HAP major or HAP area sources and that process, upgrade, or store either hydrocarbon liquids or
natural gas prior to the point of custody transfer. Subpart HH applies to glycol dehydration units, storage
vessels with the potential for flashing, and fugitive equipment at major sources of HAP emissions and glycol
dehydration units at area sources of HAP emissions. This tank battery is an E&P facilily at an area source of HAP
(prior to the point of custody transfer), and therefore the only potentially affected sources are TEG dehydrators.
This facility does not have a TEG dehydrator unit and therefore, Subpart HH does not apply to this facility.

The Smith Creek 8-32-70 B Pad oil and gas production facility will be a minor source of criteria pollutants (NOy,
505, VOC, CO, PM, PM1o, PM2s) and HAPs with respect to Title V permitting (i.e., emissions < 100 tpy for criteria
pollutants and <25 tpy for HAPs ). Therefore, the facility is not subject to Title V Operating Permil requireimnents,

The Smith Creek 8-32-70 B Pad oil and gas production facility will be a minor source of criteria pollutants (NOy,
505, VOC, CO, PM, PM1o, PMzs) with respect to PSD permitting (i.e, emissions < 250 tpy). Therefore, the facility
is not subject to PSD review.

™o



APPENDIX A - TABLES AND DIAGRAMS
Figure 1, Process Flow Diagram
Figure 2, Site Drawing
Figure 3, Facility Area Map

Figure 4, Facility Co-location Map



gL0T fen

weibeig mol4 ssaoold 1| 2inbi4

avd € 0/-Z€-8 %220 ylwe

o717 ‘Bunesadg sxeadesayn

BIEM/NO

Jodep/fsen -

e I

T oausyo |

sl W s

nopest iy ke e —

{z-T-8d)
1015NQUIOY

(z-1-14)
saleld

iodepn
Sulpeoy ¥IniL

1odep
juey t21epn

quel |!O

(T-4wv)
Sie|d pRISISSY Ay

—

L

SIBMOL

| sinssaid
MO

i
S

| nua 1

|

auyjadid 01 520

Heater Treater Gl

Heater Treater Water

SBD YSEjd J3mMO |
24NSS31d MOT

Si8leai] J2lEoH E—————

i e |

sioieledasg

SIM

|

SEL) USE|§ CI21Eal) 131eaH

Nege oo

sep yseyd
siojeledag ajuj

)

auly SIel

i
|
'\

sutadid 0] sen

O




510z Aey
Buimeiq ayg :z ainbiy
avd 8 0/-Z&-8 %2310 yyuws

2771 ‘Bunesedg axeadesayyn

‘ped jusoelpe ue uo pajeso| ale
SpEayjjap| "ajeas 0} JON '8)IS JejJWIS JO SUOCJIBD0| dAJ}E[aI MOYS O} papusjul s1 Buimelq

Mwﬂw.wﬂ {z-1-14) (T-4vv)
sale|4
Wi, i3 1 ale|4 paisIssy Iy

co [ 1

Q O {8-T10 b-T-3LM)
O O sjuel Ja1em/|lo 199-00F

OO0

slojesedas 12)u|

O O O (£-2-T-LH) si21e3.) J91EaH




Air Permitting Data

Facility Location Map with Current Site in the Center.
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Air Permitting Data

Co-Location Map with Current Site in the Center.
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APPENDIX B - EMISSION CALCULATIONS



FACILITYWIDE EMISSION CALCULATIONS - SUMMARY

Wyoming Site: Smith Creek 8-32-70 B P
f Criteria Air Poll Emissi

Equipment proposed by Chapter 6, Section 2 Construction Permit Application

Equipment Unit ID NOy co voC S0, PM
Ib/hr | tons/yr | Ib/hr | tons/yr | Tb/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr

Two (2) Combustion Chambers
(Pilot Gas + Burner + Tanks +TL CMB-1 - CMB-2 0.88 3.86 0.22 0.96 4.02 17.60 <0.01 0.02 0.05 0.21
Combustion)
One (1] Air Assisted Flare AAF-1 1.70 075 0.43 0.19 §5.56 41.85 <0.01 <0.01 0.09 0.04
hesslsl0 0B hetenler | g imn 0.15 0.64 012 | 054 | <001 | 0o+ | <001 | <001 0.01 0.05
I'reater Burners
Eight (8) 400-bbl 0il Tanks -
Controlled by Combustion OTK-1-0TK-8 - - - 177 7.76 - - - -
Chamber
Four (4) 400-bbl Produced Water
Tank - Contralled by Combustion WTK-1 - WTK-4 - - - 0.02 0.09 - - - -
Chamber
Truck Loading - Condensate TL-1 - - - - 1,49 6.52 - - - -
Truck Loading - PW TL-2 - . - - 0.04 0.16 - - -
Two (2) Standard Flares FL-1-FL-2 1.85 8.09 0.46 2,02 3.23 14.16 - - - -
Fugitive Emissions FUG - - - 1.60 7.03 - - - -

Total 4.58 13.34 1.23 3.71 107.74 | 95.21 0.01 0.02 0.15 0.29

Chesapeake Operating, LLC | Permit Application 9

Trinity Consultants




Wyoniing Site: Smith Creek 8-32-70 B Ps

: Chapter 6, Section 2 Construciiui Permit Appli

Equipment proposed

FACILITYWIDE EMISSION CALCULATIONS - SUMMARY

Equipmuent Unit 1D Estintted Emissions (11}
Acetaldehyde | Acrolein nzene |Ethyl-benzene| Formaldehyde Methanal | n-texane | Toluene | Xylenes | Other HAPS Total HAPs
Twao (2) Combustion Chambers
(Pilot Gas + Burner + Tanks +TL CMB-1-CMB-2 - - <0l 0.0 =0.01 1.n9 [$XAE3 0.058 .04 0,24
Combustion)
One (1] Air Assisted Fl AAF-1 <001 <lhin oz <001 o1 0.02
Three (3) 0.50-MML Heater T - HT-2 001 =001 2001 <001 - =001 <0.01
Treater Burners
Eight () 400-bbl 0il Tanks - N # N 3 [ v 1
{-1-0TK- <01 0 0,04 0.02 0.02 Lun

Controlied by Combustion Chamber OURAL- QTR i =00 .
Four (4) 400-bb] Produced Water
Tank - Controlled by Combustion WTK-1 - WTK-+ - =0.01 <001 «0.01 <001 =0.01 =001
Chamber
Truck Loadin Th-1 - - <0014 o0t 0,02 007
Truck Load TL-2 - L <0.01 =0 0.00 <(LiL
Twa (2) Standard Flares FL-1-FL-2 .00 <001 001 - nn?
Fugitive Linissions FUG <0.01 103 041 0.1 0.u7

Tatal - 0,02 0,02 =001 0.27 0.09 012 =0.01 0,52

Chesapeake Operating, LLC | Permit Application 10

Trinity Consultants




Wyoming Site: Smith Creck 3:32-70 B Pad
Swinmary of Hazardous Air Pollutant Annual Emissions

Equipment prapased by Chapter 6, Section 2 Canstruction Permit Application

FACILITYWIDE EMISSION CALCULATIONS - SUMMARY

Equipment unit 1D Estimated Emissions (tons/yr)
Acetaldehyde | Acrolein | Benzene [Ethyl-benzene] Formaldehyde | Methanol | n-Hexane | Toluene Xylenes | Other HAPs | Total HAPs

"Twa (2) Combustion Chambers
(Pilat Gas « Burner + Tanks +TL {MB-1-CMB-2 - 0.04 0.04 <001 040 017 0.24 <001 0,89
Combustion]
One [1) Air Assisted Flare ARF-1 <0.01 <001 - <001 <0.01 - <001 <0.01
Three (3) 050-MMBtu/hr Heater
[Fhrag (00 MM e Heater HT-1- HT-3 <001 <0.01 0.01 <001 . <00t om
I'reater Burners
tight (B - Tanks
Sight (8] 4 o0ihbL 01 TEnke: OTK-1 - OTK-8 3 0.02 002 . 015 0.07 011 0.37
Controlled by Combystion Chamber
Faur (4] 400-bbl Produced Water
Tank - Controlled hy Cambustian WTK-1 - WTK-4 - <001 <001 - - <Nt <001 <0.01 <0.01
Chamber
[Truck Loading - Condensate TL-1 5 001 0.n2 # 0.13 0.06 0.09 0.31
Ttuck Loading - PW TL-2 <001 <0.01 <0.01 <001 <0,01 - <0.01
Two (2] Standard Flares Fl-1-FL:2 0.02 0.00 0.24 0.03 0.01 - 030
Fugitive Emissions FUG - 0.02 0.01 - 0.15 0.05 0.07 3 0.29

Total - - 0.11 0.09 <0.01 - .10 039 0.52 <0.01 220

Chesapeake Operating, LLC | Permit Application

Trimity Consultants
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OIL TANK EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

Uniti = OTK-1-OTK-8 [Each) OTK-1- OTK-8 [Total)
Mumber of Tanks = 8 .
Capacity (bbi} = 400
Capacity (gal) = 16,80 -
Throughput (bbljvr)' = 627.800 5,022, 400,00
Thraughmut (gal/ye) 26,367,600 210,940.5:
Throughpat [bblfd)' = 1,720 13,760
Tanks 4,0.9d Working Losses (/v 47.647.13
Tanks 4.0.9d Breathing Losses (Ib/yr] 2,32727
Tanks 4.0.9d Total Losses (Ib/yr] 3997440
Flash Emission Factor (Ib VOC/bbI} 09081 -
Capture Efficiency = 98.00% 94000
Control T'ype Combustion Chamber Combustion Chamber
Control Efficiency = 98.00% 98.00%
. ed V!
T
OTK-1- OTK-8 (Each) OTK-1-OTK-8 (Tatal)
Emissions Avpg. Ih/hr® tons/yr Avg. Ib/he 7 tons/yr"
Warking 4,30 18,82 34,38 15059
Breathing 0.27 116 213 o.31
Flashing 6.51 2050 22803
Tatal 11.07 41449 BUS7 JH7.93

Proposed Uncaptured YOCE - that are not Ca

plured by the Combustors (Represented under Oil Tanks (n the Sumimary. Tables

OTK-1 - OTK-8 (Fach)

- OTK-B (Total)

Emissions Avg. Ib/he ' tons/yr ! Avg.1b/h tons/yr
Working 0.09 038 069 301
Breathing 001 002 004 (1A L)
013 0.57 101 456
Total 022 0.97 177 7.6

tons''- Captured and Controlled

by € s (Represented under C

s in the Symmary Tables)

Proposed Controlled VOC Emi

T
OTK-1- OTK-8 (Each)

OTI-1 - OTK-8 (Total)

Total

Avg. b/l tonsfyr ' Avg b/ 7 tons/yr "
Working 00842 037 0,67 2,95
Breathing .01 00 a4 [(A%L)
Fashing [ %) 0.56 102 447
022 095 1.74 7.60

" Individual tank throughputs shown [or wurst-case breathing ex
? Warking and breathing losses for all tanks mudeled as Gasoline RVI
EPA Tanks 4.094d emissions reports attached. Tank vapor destroyed
*Calewlated by Promax process simulativn {report attached).

' Contrul efficiency of the cumbustor is 98 %,

# 11 for conservative emissions estinlate
by combus

7 Due to variable short-term emission rates, average lb/hr based on annual emissions shown for reference only.
“Tanks 4,0.9d Working Losses ((b/yr) [/ B760 {hrs/yr)

Uncontrolled Hourly Emissions, Each (h/hr) =

Uncontralled Working Hourly Emissions, Esch (Ib/hr] =

amd

Flashing vmisston factor ciloiia

sstons estumate only and not intended as a per tank limit.

ion chamber with manufactured-estimated $8% cantrol eificency.

Tanks 4.0.9d Breathing Lasses (Iofyr) 7 8.760 (hrsfyr)

and
Flash Emission Factor (Ib VOTZbbl) x Throughput (bblfyr) / 8,760 [rs/yr)
376471300 | yr 430 1h
wr | 8,760 hr o

thcontrulled Hourly

ons, Bach (Ib/lir) * Total Number of Tanks

el with Promax process simulations, Provess simulation resulls and

* Uncontrolied Houtly Emissions, Total {Ib/br) =
Uncontrolled Hourly I ions, Total (Ib/hr) = 4.30 Ib U8 Tunks = 3434 b
b : o
"Uncontrolled Annual Emissions, Each {tpy) = Uncontrelled Hourly Emissions, Each (Ib/hr) * 8760 [hesfyel * (1 Lo/ 2000 [b)
Uncontrolled Annu missions, Each [tpy] = 4.30 b 8,760 hr 1 ton FBHZ wn
ar vr | 2000 1h P
¥ Uncontrolled Annual Emissions, Tatal {tpy) = Uncontrolled Annual Emissions, Each (tpy) * Total Number of Tanks
Uncontrolled Annual Working Emissions, Total (tpy) = 18.82 ton 08 Tanks = 150,59 ton
i ¥r
* Uneaptired Haurly/ Annual Entissions (Ih/hr or tpy) = Uncontrolled Emissions (Ib/hr ortpy] * {1- Captuce EMiciency (%}
' praposed Uneaptured Hourly Emissions {Ib/hr] = Uncontrolled Emissions (1b/hr) * {1+ Capture efficiency (%))
Propesed Uncaptured Working Hourly Emissions (Ib/hr} = 4.30 Ib | -9B% = 0.09 1
hr | hr
! Proposed Uncaptured Hourdy Enussions, Tozal (lbfhr] = Propused Unzaptured Hourly Emissions, Each (Ib/hr) * Total Number of Tanks
Proposed Uncaptured Warking Hourly Emissions, Total (Ib/lr} = 0,09 |1y 08 Tanks = 0.69 1h
hr hr
% prgposed Uncaptured Annual Emissions, Each (tpy) = Uneaptured Hourly Emissions, Each [Ib/hr) * 8,760 (hrs/yr) * [ ton/2008 1)
Proposed Uncaptured Working Annual Emissisns, Each {tpy) = 0.091b 8,760 hr L ton o - .38 o
i | v I 2,000 1b vr
Y proposed Uncaptured Annval Emissians, Total (tpy} = Uncaptured Annual Emissions, Each (Lpy) * Total Numbar of Tanks
Uncaptured Annual Wer s, Tutal (tpy) = 0.38 100 08 Tanks = Abien
¥ ¥r

Chesapeake Operating, LLC | Permit Application
Trinity Consultants




OIL TANK EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

Caprured Emissions = Uncontrolled Emissions - Uncaptured Emissions,

" Contralled YOG emissians are captired vapors from the tanks which are routed and combusted by the Combusters and shawn and accounted for under the cambustors in the summary tables,
"*Prapased Controlled Hourly Emissions (1b/hr) =

Captured Emissions (Uncontralled Emissions - Uncaptured

Emissions] {Ib/hr] * {1- Control efficiency (%))
Proposed Controlled Working Hourly Emissions (Ib/hr) = [4.301b-0.091b] | 1-98% = 0.08 Ib
Iir hr
I"J'rnpnml Controlled Hourly Emissinns, Total (Ib/hr) = Prapased Controlled Hourly Emissions, Each (Ib/hr) * Total Number of Tanks
Proposed Cantrolled Working Hourly Emissions, Tatal (Ib/hr) = 0.08 1b 08 Tanks = 0.67 Iy
hr hr
' Propesed Controlled Annual Emissions, Each (tpy) = Controlled Hourly Emissions, Each (Ib/hr) © 8,760 (hrs/yr) * (1 ton/2000 1b)
Proposed Controlled Working Annual Emissions, Each (tpy) = 0.08 Iy 8,760 hr ‘ Lon = 037 ton
hr ! I J 2,000 1b o
" propuosed Controlled Annual Emissions, Total (tpy] = Controlled Annual Emissions, Each (tpy) * Total Number of Tanks
Contrelled Working Annual Working Emissions, Total {tpy) = 0.37 ton ‘ O Tanks = 2.95 tan
yr ‘ ¥r

Chesapeake Operating, LLC | Permit Application
Trinity Consultants



OIL TANK EMISSION CALCULATIONS - HAZARDOUS AIR POLLUTANTS

UnitiD = OTHK-1 - OTK-# [Each) OTI-1 - O'TK-8 (Tatal)
Number of Tanks = A -
Capacity (bbl) = 400
Capacity (gal) = 16,400 -
Throughput [bhl/y) = 627800 5,022,400
Throughput (gal/yvr) = 26,367,600 210,940,800
Threughput (hbl/d] = 1,720 13,760
Capture Efficiency = 9H.00% GB.00%
Contral Type = Combustion Chamber Combustion Chamber

Control Efficiency = YHD U0
Uncontrolled Hazardous Air Pollutant Emissi
T
OTK-1- OTK-B (Each) OTK-1 - OTK-8 [Total)
Pollutant Avp. Ib/hr? tons/yr Avg.Ib/hr tons/yr
Total VOC 1107 EEX 4n57 38703
n-Hexane n.2z 096 1.76 2,64
Benzene 0.03 011 0.20 0.8
Toluene 0.11 047 405 174
Lthylbenzene 0.03 012 021 003
Xylenes 15 0,66 1.21
Other HAPS .00 0.00 00
Tatal HAPs 0.53 232 4.23 18.53
Proposed Uncaptured YOC Emissions” - Not captured by the combustors (Represented under Oil Tanks in the summary tables
OTK-1- OTK-8 (Each) OTK-1-0TK-8 (Total)
Pollutant Ava.lb/hr’ tons/yr " Avg. Ib/he” tonsfyr "’
Total VOC 0.22 0.97 1.77 776
n-Hexane <0.01 0.02 0.04 0.15
Benzens <001 <001 <B01 007
Toluene =0.01 <001 o2 0.07
Ethylhenzene <0.01 <001 <001 0.02
Rylenes <0.01 001 0.0z 0.t1
Other HAPs 0.0 a0 000 o0
Tatal HAls 0.01 05 n.0n 037
Proposed Controlled Hazardous Alr Pollutant Emissions "' Controlled by Combustor (Represented under G in the summary tables)
T
OTK-1-0TIK-B (Each) OTK-1-OTK-B (Total)
Pollutant Avg, Ih/hr ¥ tonsfyr ' Avg Jufhe tonsfyr '
Total VOC 0.22 0.95 1.74 7.6
n-Hexane =001 0.02 0.03 015
Benzene <0.01 <001 <001 0.
Toluene <0.01 <001 0oz 0.07
Ethylbenzene =0.01 <0.01 =001 002
Xylenes =0.01 001 .02 n.1o
Other HAPs 0.00 n.ono 000 n.na
“I'ntal HAPs 0.01 0.05 .08 0.6
Estimated Hazardous Air Pollutant Composition (wtdi) b
Pollutant Wit
n-Hexane 1.983%
Benzene 0.226%
Toluene 0.965%
Ethylbenzene 0.239%
Xylenes L.364%
Other HAPs 0.000%
Total HAPs 4.78%

1 yOC emissions caleulated in the Criteria A Pollutant calculativns.
Fm omission rates, average ib/hr hased on annual emissions shewn for reference only.

? pue to variable shor
Tanks Uncontrolled VO, Each [Ib/yr) * HAP Composition wtt

Uncontrolled Hourly

tmissions, Each (1b/hw] =

Uncontrolled n-Hexane Hourly Emissions, Each (lb/hr] = 1o | 198% - o2l
e \ hr
*iipcontrolled n-Hexane Hourly Emissions, Total {Ib/hr) = Uncontrolled Hourly Emissions, Each (lb/hr) * Total Number of Tanks
Uncontrolied n-llexane lourly Emissians, Total (Ib/hr) = s | 08 Tanks = L7610
hr i

= Uncontralled Hourly Emissions, Each {Ib/hr) * 8760 (hrs/yr) * (1 /2000 1b)
ozl | 8,760 hr | 1ton .
hr | v | 2000 1h e

*Uncontrolied Annual Emissions, Each
sions, Each (tpy) =

Uncontrofled n-Hexane Annua

Uncontrolled Annual Emissiuns, Total (tpy) = Uncantrolled Annual Emissions, Each (tpy) * Total Nuniber of Tanks

Uncontrolled n-llexane Annual Emissions, Total [tpy) = 096 ton I 08 Tanks = 7.69 ten
yr i

© Uneaptured Hourly/ Annual Emissions (Ib/hr or tpy] are represented at emissions at the tanl level
7 Proposed Uncaptured Hourly Emissions (Ib/hr) = Uncontrolled Emissions {Ib/hr) * {1- Capture efficiency [%))

Proposed Uncaptured -Hexane Working Hourly Emissions (Ihfhr) = o2z | 1-98% =
b ‘

*proposed Uncaptured Hourly Emissivns. Total (lbfhr} = Proposed Uncaptured Hourly Emissions, Fach (th/hr} * Total Mumber of Tanks

Proposed Uncaptured n-Hexane Hourly Emissions, Total {lo/he] = <(.001 Ib L 08 Tanks = 004 1b
he hi

“ Pruposed Uncaptured Anaual Envssions, Each (tpy) = Uncaptured Hourly Emissions, Each (Ibfhe) * 8,760 (hrs/yr) * (1 un/2000 [h)

Proposed Uncaptured Annual n-Hexane Emissions, Each (tpy) = wotih | 8,760 hr | 1 tan E 0,02
hr | vr | 2000 1h yr

" proposed Uncaptured Annual Enissions, Total {tpy) = Uncaptured Annual Emissions, Each (tpy) * Total Number of Tanks

Propesed Uncaptured n-Hexane Hourly Emissions, Total {tpy) = 0.02 ton 08 Tanks =
yi

Chesapeake Operating, LLC | Permit Application
Trinity Consultants



OIL TANK EMISSION CALCULATIONS - HAZARDOUS AIR POLLUTANTS

" Controlled AP emissions are captured vapors fram the tanks which are routed and combusted by the Combustars and shown and accounted for under the combustors in the summary tables,
Captured Emissions = Uncontrelled Emissions - Uncaptured Emissions,

" Proposed Contralled Hourly Emissions, Each {Ib/hr) =
Propased Controlled n-Hexane Hourly Emis

Captured Emissians (Uncontrolled Emissions - Uncaptured Emissions) (Ib/hr) * (1- Control efficiency [9%))

sions, Each (In/hr) = [0.22 1h - <0.01 b ]| 1-98% = <001 1b
hr hr
" Proposed Contralled Hourly Emissions, Total (Ib/hr) = Proposed Contralled Hourly Emissions, Fach (Ib/hr) * Total Number of Tanks
Propased Contralled n-llexane Hourly Emissions, Tatal (Ib/hr) = <0.01 Ib 08 Tanks = 0.03 Ib
hr hr
" Propased Controlled Annual Emissians, Each (tpy) Contraolled Hourly Emissions, Fach (Ib/hr) * 8.760 (hrs/yr) * {1 tan/2000 1)
Proposed Gantrolled n-llexane Annual Emissions, Each [tpy) = <0010 | 6,760 hr | 1ton - 0.02 ton
hr | yr | 2000 1h yr
" Propnsed Controlled Annual Emissions. Total (ty) = Contralled Annual Emissions, Each (tpy) * Total Number of Tanks
Proposed Contralled n-Hexane Annual Emissions, Total (tpy) = 0.02 ton 08 Tanks = 0.15 tan
¥

yr
ntative separater oil analysis attached. HAP weight % calculated as % of total VOCs in sample, All HAP assumed ta volatilize from liquids for most conservative estimate
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Fixed-Roof Tank Emissions
Based on AP-42 February 1898, Section 7.1.3.1.

FIXED ROOF OIL TANKS - EMISSION CALCULATIONS

Enter or select all inforination in bald Inas. All oine vahes are automatcally Galculated
ar are detaulls fafies Indicate descrintions that are ot used in the calculalions. Dsfeulls

shawn in blup texd May be gverwritien 6 2 LASE-Dy-Cas Dasis,

Variable Instructions/Defaults alue

Tank Identification mith Creak 8-32-70 B Pad (PN 910195) OTK1-OTH-8 (Each
Actual Location onversa County

Location for Calculation Purposes clect noarest city with defined metearological data asper, Wyoming

Type of Substance oloct Organic Liguid, Petroleum Distillate, or Crude Ol *gtroleum Distillate

Contents of Tank elect from list (add naw I in"VOLs' tab): Gasoline (RVP 11)

[TankiRaof Type alect Cone, Doma, or Herizontal Tank Cone

Undarground? alect Aboveground or Underground Aboveground N
Diameter, it 12

Shell Height or Langth, it 20

Nomlnal Capacity, gai 16,075

Throughput, gallonsiyr 26,367,600

Tank Paint Color Select from list (Default = White; GrayiLight
|Tluk Paint Condition Select from list (Defaull = Goad) Good

Effective Diameler, fl 12.0

Goometric Capacily, gal 16,920

Maxmum Liguid Height, ft 20.0

Average Liquid Height, ft Defaull = Maximum Liquid Height / 2 10.00

Cone Tank Roof Skpe, fift Dafault = 0.0625; NIA for Horizontal tanks 0.0625

Dome Tank Roof Radius, ft Defaull = Effective Diameler Ty

Dome Tank Roof Haight, ft 7y

Roof Outage, i 125

Vapor Space Outags, ft 0.13 .

Wapor Space Volume, fi*3 145

Average Daily Minimum Am Temperature. F 1.80

Average Daily Moxmum Ambient Tempurature, & SE51

Daily Tolal Soler Insokation Factor, Blu/li*2iday 94

Daily Average Ambient Tamparature, 3

Tank Paint Solar Absorbance, dimansioniess 540

Daily Vapor Temperature Range, R ;

Daily_Average Liquid Suf,_Tsmperalurc, F 2

Daily_Minimum Liquid Surf. Temperature, 421 i

Daily_ Maximum Liguid Surf. Temperature, F 62

Ligud Buk Temperalure 473

Vapor Molecular Weight, Ib/bmol 65.0

Antoine's Coefficiant A NiA -,
Antoine's Coefficiant B N/A

Antgine's Coefliciant A -

Type of Substance {for use in i Gas .

Vapor Pressure al Dally_Av. Liquid Surl Temp., psia 4862

Vapar Pressure al Daly_Min. Liquid Sur. Temp.. psia 4,049

Vapar Pressura at Daik_Max, Liquid Surf. Temp.. psia 5.034

vapor Pressura Calculation Method AP-42 Figure 7.1-14b RVP=11 ASTM Skope=3
[Vapor Density, brft*d 0.058714

Daily Vapor Pressure ranga, psi 1.885

Breathar Venl Prossure Selling. psig Default =003 0.0300

paa Deflaul = -0.03 0.0300

Brealher Vent Prazsura Selting Range, psi 0600

Armbient Pressure, psia 21

Vapar Space Expansian Faclor 3474 -
Vented Vapor Saturation Factar 273

Annual Turnavers 558.32

Tutmover Factor 13 B
VW orking Loss Product Factor .00

Standing Storage Loss, Iy 2327

Warking Loss, Ibiyr 37647

Total Losses, Ibiyr 33974
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WATER TANK EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

UnitID =  WTK-1- WTK-4 (Each) WTK-1 - WTK-4 [Total)
Number of Tanks = 4

Capacity (bbl) = 400 .
Capacity (gal 16,800 -
Throughput (bbl/yr)! 136,875 547,500
Throughput {gal/vr}' = 5,748,750 22,995,000
Throughput {bbl/d)' = 375 1500
Tanks 4.0.9d Working Losses {Ib/yr) 11,256.32 -
Tanks 4.0.9d Breathing Losses (Ib/yr)’ 232727 =

Tanks 4.0.9d Total Losses (Ib/fyr)* = 13,58359

1% Tanks 4.0.9d Working Losses (1b/yr 112,56
1% Tanks 4.0.9d Breathing Lasses (Ib/yr)® 2327
Flash Emission Factar (1b VOC/bbl}" = 001613 N
Capture Efficiency = 98.00% 98.00%
Contral Type = Combustion Chamber Combustion Chamber
Cantral Efficiency ' = 98.00% 98.00%
T
WTK-1-WTK-4 (Each} WTK-1 - WTK-4 (Total)
Emissions Avg, Ib/hr® tons/yr ® Avg. Ib/he’ tons/yr®
Waorking Q.01 006 005 0.23
Breathing =001 0.01 00 0.05
Flashing 0.25 10 Lol 441
Tatal 0.27 117 107 4.69
/i of 3. o)
T
WTK-1 - WTK-4 (Each) WTK-1 - WTK-4 (Total)
Emissiens Avg. Ib/hr ' tons/yr ' Avg. Ib/hr ' tons/yr !
Waorking <0.01 <0.01 <0.01 <0.01
Rreathing <0.01 <0.01 <0.01 <0.01
Flashing <001 0.02 0.0z 0.09
Total 0.01 0.02 0.02 0.09
Proj roll imissions' - 1l Repr I 2
T
WTK-1 - WTK-4 (Each) WTHK-1 - WTK-4 (Tatal)
Emissions Avg. Ib/hr '? tons/yr ' Avg. Ib/hr 7 tons/yr '®
Working <0.01 <001 =001 <0.01
Breathing <0.01 <0.01 <0.01 <0.01
Flashing <0.01 0.0z 0.02 0.09
Total 001 002 0.02 0.09

"Individual tank throughputs shown for worst-case hreathing emissions estimate only and not intended as a per tank limit,

! Waorking and breathing lusses for produced water modeled assuming all water is crude (Gasoline RVP 11 for conservative emissions estimate] and 1% of the calculated emissions are emitted. Flashing emission
factor caleulated with Promax process simulations. Process simulation results and EPA Tanks 4 0% smissions reports attached. Tank vapor destroyed by combustion chamber with manufactured-estimated 98%

control efficiency.
* Calewlated by Promax process simulation (repart attached).

'Control efficiency of the combustor is 98 %,
Due to variable short-term emission rates, average Ib/hr hased on annual emisslons shown for reference only,

Uncontrolled Hourly Einissions, Each (Ib/lr) = Tanks 4.0.9d Warking Losses (Ib/yr) / 8,760 (hrs/yr)
and
Tanks 4.0.9¢ Breathing Losses {Ibfyr) / 8,760 (hrs/yr)
and
Flash Emission Factor (Ib VOC/bbl) x Throughput (bhl/yr) /8,760 {hrs/yr)
Uncontrolled Warking Hourly Emissions, Each (Ib/hr] = 112561b ¥ = 0.011lb
yr | 8760 hr hr
“ Uncontrolled Hourly Emissians, Total (Ib/hr) = Uncontrolled Hourly Emissions, Each (Ib/hr] * Total Number of Tanks
Uncontrolled Hourly Emissions, Total (Ih/hre) = 0.011b | 4 Tanks = 0.05 Ib
N I hr
" Uncontrolled Annual Emissions, Fach {tpy) = Uncontrolled Hourly Emissions, Each (Ib/hr) * 8,760 (hrs/yr) * (1 wn/2000 Ih)
Uncontrolled Annual Emissions, Bach {tpy) = 0.011h 8,760 hr 1ton = (.06 ton
hr | yr | 20001 yr
"Uneontrolled Annual Emissions, Taral (tpy) = Uncontrolled Annual Emissions, Each (tpy) * Tatal Number of Tanks
Uincontrolled Annual Warking Fmissins, Total (cpy) = 0.06 ton | 4 Tanks = 0,23 ton
wr I ¥
“Uncaprured Hourly/ Anoual Emissions (I/hr or tpy) = Uncantralled Emissians (Ih/hrar tpy) * {1- Capture Efficiency (5]
" Prapased Uncaptured Haurly Emissions {1b/he) = Uncontrolled Emissians (Ib/hr] * (1- Capture efficiency (%))
Praposed Uncaptured Waorking Hourly Emissions (Ib/hr) = 0.011h | 1-98% = <0.011b
hr | hr
! Proposed Uncaptured Hourly Emissions, Total (Ib/hr) = Proposed Uncaptured Hourly Emissions, Each (Ib/hr) * Total Number of Tanks
Propused Uneaptured Working Hourly Fmissions, Total (Ih/hr) = <001b | 4 Tanks - <001 1b
hi l hr
" Proposed Uneapturcd Annual Emussions. Each (tpy] = Uncaptured Hourly Emissions, Each (Ib/br) * 8,760 (hrs/yr] * (1 ton/2000 Ib)
Propused Uncaptured Working Annual Emissions, Each (tpy) = <0011 8.760 hr | 1 tan - <001 ton
r | yr | 200010 yr
" Proposed Uncaptured Annual Emissions, Total {tpy Uncaptured Annual Emissions, Each (tpy) * Total Number of Tanks
Oncaptured Annual Working Emissions, Total (tpy) = <0.01 ton ‘ 4 Tanks = <0.01 ton
¥r yr
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WATER TANK EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

H eontrolled VO emissions are captured vapors fron the tanks which are routed and combusted by the Combustars and shawn and aecounted for under the combustors i the suntmary tables
Captured Emissions = Uncontrolied sions - Uncaptured Fmissions.

15 propased Controlled Hourly Emissions {Ib/hr] =

Preposed Contralled Working Hourly Emissivns (Ib/hr) =

Captured Em

sians (Unenntrolicd Emissions - Uncaptured Emissions} (k) * (1= Contrnl efficiency (%))

[0.011h- <001 1b]] 1-98% = <001 Ib
i [ hr B
1" proposed Controlled Hourly Emissions, Total (Ibflw) = Proposed Controlled Hourly Envissions, Each (Ih/hr) * Total Number of Tanks
Propused Contralled Working Hourly Emissions, Total (lb/hr) = a0l | 4 Tanks - <001 1h
he | hr T
" propused Controlled Annual Emisswons, Each (tpy] = controlled Hourly Emissions, Each (Ib/hr) * 8,760 (hrsfyr) * (1 ton/20001b)
Proposed Controlled Working Annual Emissinns, Each (tpy] = <001 1b | 8,760 hr | ton = <001 o
e i ‘ 2,000 1 ¥
" proposed Controlled Annual Emissions, Tuotal (tpy} = Controlled Annual ¢l (tpy) ¢ Total Number of Tanks
Controlled Working Annual Working Emissions, Total (tpy) = <001 ton | 4 Tanks = <0.01 ton
yr yr
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WATER TANK EMISSION CALCULATIONS - HAZARDOUS AIR POLLUTANTS

Overall Reduction Efficlency =

Unit 1D
Number of Tanks
Capacity {bbl
Capacity (gal
Throughput (bblfvr) =
Thraughput (2al/vr
Throughput (bhl/d

Capture Efficlency =

WTK-1- WTK-4 (Total)

WTK-1- WTK-4 (Each)
4

400 =
16,800 5
136,875 547,500
5,748,750 22,995,000
375 1,500
98.00% 98,00%
Comhustion Chamber Combustion Chamber
Ga.00% GR.G0%%
96.0400%

Unco ollut.
WTK-1 - WTK-4 (Each) WTK-1 - WTK-4 [Total}
Avg Th/hr? tons/yr* Avg b/ tons/yr®
Pollutant
Total voc | 0.27 117 107 269
n-Hexane <0.01 .02 0.02 0.09
Benzene =0.01 <0.01 <0.01 0.01
Taluens <001 0.01 0.81 0.05
Ethylbenzene ELNTE <00 =00t 001
Xyvlenes (.01 o2 n.01 0oa
Other HAPs 140 0.00 0.00 0.00
Total HAPs .01 0.04 .05 0.2z
Proposed Uncaptured HAP Emissions” - Not captured by the b s (R d under PW Tanks in the summary tables)
WTK-1- WTK-# [Each] WTK-1 - WTK-4 (Total)
Avg, Ibjhe” tons/yr " Avg. Ib/hr® tans/yr ¥
Pollutant
Total Voc ' 0.01 0.02 0.02 0.09
n-Hexane <0.01 <001 <0.01 <0.01
Renzene <001 <001 <0.01 <0.01
Toluene <001 <001 <0401 <.t
Ethylbenzene <001 =001 <001 =01
Xylenes <0.01 <0.01 <0.01 <0.01
Qther HAPs 0.00 .00 0.00 0.00
Tatal HAPs <001 <001 <001 <0.01
Praposed Coutrolled Hazardous Air Pollutant (HAP) Emissions'" - Controlled by Comb (Represented under Comb in the suimmary tables)
T
WTK-1 - WTK-4 (Each) WTK-1 - WTK-4 (Total)
Ava, b tons/yr Ave, Ib/hr 1! tons/yr '*
Pallutant
Total VOC ' 0.01 0.02 0.02 0.09
n-Hexane <0.01 <001 <0.01 =0.01
Bonene <0.01 <001 <0.01 <001
Taluene <0.01 <001 <0.01 <0.01
Ethylbenzene <001 <001 <0.01 <0.01
Kylenes <041 <00l <001 =001
Uther HAPs 000 0.00 0.00 .00
Total HAPs <001 <0.01 <0.01 <001
Pollutant Wit
-l lexane 1.963%
Benzene 0.226%
Toluene 0.965%
Ethylbenzene 0.239%
Kylenes 1.364%
Other HAPs 0.000%
Toral HAPs 4.78%
' VOC emissian caleulated in the Criteria Air Pollutant caleulations,
* Due ta vaniable shurt-term emission rates, average Ib/hr based on annual emissiens shawn for reference only.
Uncontralled Hourly Emissions, Each (1b/hr} = Tanlks Uncontrelled VOC, Each (Ih/vi] * HAP Composition with
Uneontrolled n-Hexaue Hourly Emisslans, Each {Io/hr} = 0.27 b 1L.98% = <001 b
hr hr
* Uncontratled n-Hexane Hourly Emissions. Toral (Ib/hi) = Uncontralled Hourly Emissions, Each (1b/hr) * Tatal Nuinber of Tanks
Uincontrolled n-Hesane Hourly Emissions, Total (Ib/hr) = 0.01 b 4 Tanks = 0.02 1b
hr fr
"Uncantralled Annual Emissions, Each Itpy) = Uncontrolled Hourly Emissions. Each (Ib/he) * 8,760 (hrsfyr)* (1 ton/2004 1)
Uncontrolled n-Hexane Annual Emissions, Each (tpy] = 0.011b 8,760 hr 1 ton £
hr yr | 2,000 b
" Uncontealied Annual Emissions, Total [ty) = Uneontrolled Annual Emissions, Each {tpy) * Total Number of Tanks
Uncontralled n-Hexane Annual Emissions, Total (tpy) = bozon | 4 Tanks - 0,09 ton
yr yr
" Uncaptured Hourly/ Aunual Enussions [Hb/hr or tpy] are represented at emissions at the tank level.,
“Proposed Uncaptured Hourly Emissions (1a/hr) = Uncontralled Emissions {Ib/hr) * (1 Capture efficiency (%))
Propased Uncaptured n-Hexane Working Hourly Emissions {Ih/br) <001 I 1 -98% = <0.01 1b
br hr
“Proposed Uncaptured Hourly Ennssions, Total (Ib/hr) = Proposed Uncaptured Hourly Emissions, Each (Ib/hr) * Total Number of Tanks
Proposed Uncaptured n-Hexane Hourly Emissians, Total {lh/hi] = <001 b 4 Tanks = <0.011b
hr hr
" Propased Uncaptured Annual Emissions, Each (1py] = Uncaptured Hourly Emissions, Each [Tb/hr) = B.760 (hrs/yr] * (1 twn /2000 b}
Proposed Uncaptured Annual n-llexane Emissions, Each [tpy) = =001 b 8,760 hr Lwn 2
hr ¥r | 20001
" Propesed Uncaptured Annual Emissions, Total (tpy] = Uncaptured Annual Emissions, Fach (tpy) * Total Number of Tanks
Propased Uncaptured n-Hexane Hourly Emissions, Tatal (tpy) = <001 tan 04 Tanks = <0.01 ton
yr yr
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WATER TANK EMISSION CALCULATIONS - HAZARDOUS AIR POLLUTANTS

1 Controlleal HAP smissions are captured vapors from the tanks which are combusted by the Combustors and shuwn under the combustors in the summary tables,

Captured Emissions controlled Emissions - Uncaptured Emissions.
" Proposed Controlled Hou rly Emissions, ach (Ib/hr) = Capturcd Fouissions {Uncontr lled Fmissions - Uncaptured Emissions] {1/he) ¥ (1- Control efficiency (%))
propased Controlled n-lfexane Hourly Fmissions, Bach (Ib) = {8.011b - =6.01 1]} 1-98% = ___ <0O1lb
I h
" proposed Controlled Hourly Emissions. Total (Ib/hr) = Proposed Gontralled Hourly Emissions, Each (Ib/hr) * Total Number ol Tanks
Praposed Contralled n-Hexane Hourly Bmissions, Total (Ib/hr] = <00l b A Tanks = <001 b
b hr
" proposed Controlled Annual Emissivns, Fach (tpy) = Controlied Hourly Finissions, Fach (/] * 8760 (hesfyr) * (L ton/ 2000 b
Praposed Controlled n-Hesane Annual Emissions, Each () = <001t | 8,760 hr | 1 ton %
he | vr | 20001
5 praposed Contrallud Annual Emissions, Total {ty Controtled Anoual Emissions, Eacl {tpy] * Total Number of Tanks
Propased Controlled n-tluxane Annual Emissions, Tatal (tpy] = <{L01 ton I 4 Tanks = =001 ton
vr i

1# Representative separator oil analysis attached. HAP weight % calculated as % of towal VOCs in sample. AlLHAP assumed to volatilize from huaits for most canservative estimate.
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Fixed-Roof Tank Emissions
Based on AP42, ruary 1996, Sechon 7.1.3.1

FIXED ROOF WATER TANKS - EMISSION CALCULATICNS

Enier or select all infarmation in bold Bnes. Al cther values are automatically calculated or

are defaulls. itahics indicae descrntions thal ara ot used in he caleutation:
189 iy i bos s

3. Defmits

Variable

[Instructions/Defaults

Value

Tank identification

Actual Locatiorn
Location for Calculation Purposes

Converse County

Smith Creek 8-32.70 B Pad (PN 910195) WTK-1- WTK-4 (Each)

Type of Subslance

Select nearest city with defined meteorological data
i Petroleum Distillate, or Crude Qil

Casper, Wyoming

Petroleum Distillate

Contents of Tank

Select from list (add new compounds in 'VOLs' tab):

Gasoline (RVP 11)

Tank/Roof Type Select Cone, Dome, or Horizontal Tank
Underground? Select Aboveground or Underground
Diameter, i

Throughput, gallensfyr

Tank Paint Color Select from list (Default = White) Grayllight
Tank Paint Conditio Select from list (Default = Good) Good
Effective Diameter, fi 12.0
Geometric Capacity, gal 16,820
Maxmum Liguid Height, ft 200
Average Ligud Heght, fit Maximum Liquid Height [ 2 10.00
Cone Tank Roof Slope, fuft 0.0625; N/A for Horizonlal lanks 0.0625
Dome Tank Roof Radius, ft Defaul = Effective Diameter [NIA
Dome Tank Roof Height, ft MNIA
Rool Gulage fi 0.125
Vaepor Space Outage, il 0.13
Vapaor Space Volume, #*3 145
Averaga Daily Minimum Ambient Temperature, F 160
Average Dally Maximum Ambient Temperature, F 851
Daily Tolal Soler Insalalion Faclor, Blu/i*Ziday 3
Daily Average Ambient Temperature, F K]
Tank Paint Soler Absorhance, dimensiontess 540
Daily Vapar Temparature Range, R 40,
Daily Average Liquid Surl, Temperature. F 52.
DBaily Minimum Liquid Surf, Temperature, F 42
Daily Maximum Liguid Surf, Temperature, F

Liguid Buk Temparalure

Vapor Molecular Weight, bibmal

Antoine’s Coefficient A

Antoine's Coefficient B NIA
Antone's Coefficient C NiA
Type of Subslance (lor use in calculalons; Gas
Vapor Prossure at Daily Av. Liquid Surf. Temp., psia 4,962
Vapor Pressure at Daily_Min. Liquid Surl. Temp., psia 4.049
Vapor Pressure al Daily Max. Liguid Surf. Temp  psia 6.034
Vapor Pressure Calculation Method AP-42 Fiqure 7 1-14b: RVP=11 ASTM Siope=3
Vapor Density, bfi"3 0.058714
Daily Vapor Pressure range, pst 1385
Breather Vant Pressure Sefting, psig Defautt = 0.03 0.0300
Breather Vent Vacuum Setting, psig Default = -0.03 -0.0300
Breather Vent Pressure Setting Range, psi 0.0600
Ambient Pressure, psia 124
Vapor Space Expansion Faclor 0.3474
Venied Vapor Saluralion Factor 0273
Annual Turnovers 33975
Turnover Factor 0.25
Working Loss Product Faclor 1.00
Standing Storage Loss, lblyr 2327
Working Loss, Ibiyr 11256
Total Losses, Ibiyr 13584
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TRUCK LOADING OF CONDENSATE CALCULATIONS - CRITERIA AND HAZARDOUS AIR POLLUTANTS

Unit 1D = Lol
Fill Mutha Submerped
Type of Service Dedicated
Mode of Operation = Normal
Saturation Factor = 0.6
Emission Factor (1b/1000 gal)' = 4.75
il Throughput for Truck-Loadout (Bblfday) = 13,760
Thraughput {gal/hi) = 24,080
Annual Throughput (galfyr) = 210,940,800
Throughnut (1000 gal) = 210,941
Control Type = Submerged Loading
Wapor Capture Efficlency = Y8.70%
Captured Vapar Routed to = Combustor
Combustion Chanher Efficiency * = 98,00%
True Vapor pressure of liquid loaded (average psial, P ' = 4,962 psla
Molecular weipht of vapor, M ' = 65 by h-mol
Average Temperature of bulk lauid luaded, T'= 47.294 F
Average Temperature of bulk liquid loade 507.294 ]
mmum:ummmummmmui
T
TL-1
Pollu Ib/br* tonsjyr®
Total VOC 11446 50131
n-Hexane 227 9,91
Benzene 126 113
Toluzne 110 4,84
Ethylbenzene 027 1.20
Xylenes 156 .61
Other HAPs w0 0.00
Total HAPs 547 2395
Proposed Uncapturcd VOT - Not captured by the 5 (Represented under Truck Loading - Cond in the summary Lables)
Tlel
Pollutant 1/ hr * tons/yr’

Tutal VOC

n-Hexane 013
Benzene aut
Toluene 0,06
Ethylbenzear 002
Kylenes 0.0z 2.09
Other HAPs .00 0.00
Total HAPs ' 047 031

Proposed Controlled Hazardous Alr Pollutant Emissions * - Controlled by Combustor [Represented under Combustor n the sumipary tables)
resented unde I

TL-1
Pollutant Ib/hr! ons/ye "
Total VOO 2.26 9.90
n-Hexane 0.01 0.20
Benzene <001 0.0z
Toluene 0.02 0.0
Ethylbenaene <0.01 0.0z
Kylenes 0.03 0.3
Other [IAPs 0,00 0.00
Total HAPs ! 01l 047
Estimated Hazardous Air Pallutant Composition (wtd)

Pollutant Wrdn
n-Hexane 1.90%
Henzene 0.23%
Toluene 0.97%
Ethylbenzene 0.24%
Xylenes 1.36%
Other HAPs 0.00%

4.78%

Total HAPs

' AP-42 5,24 Eq.1: Loading Loss (Ib/ T0UDgal} = 12.467S" F*M/T. Propertics based o EPA TANKS 4.0.9d.
Lass Equation and Variables are from AP-42, Section 5.2, Transportatios and Marketing of Petroleum Liquids (June 2008).

True vapor pressure, molecular weight of tank vapors from AP-42, Section 7.1, Table 7.1-2, Organic Liguidd Storuge Tanks (November 2006],

“ Control elficiency of the combustar is 98 %,

rin emisslon v e b/l Based on annual emissions shown for reference only

" Due to variable short

*Uncuntrulted Hourly VOU Emissions, (/) =

Maxisum Loading Rate {gal/hr) * Emission Factor (Ib/1000 gal} / 1000

4751 | 24,080 gal | 1 - 114510
1000 gal | hr 1000 [
* Unconteolied Annual VOC Fmissions, (1py) = Theoughput (gal/he) * Emission Factor (Ih/1000 gal) / 2000
4751 | 210,941 gal ton - 50131 ton
1000 gal | yr | 200011
# proposed Uneaptured ourly VOG Emissions (h/he) = Uncontrolled Emisstons (lb/hr] * {1- Capture efficience (%1}
1144610 | 1-98.70% . 14910
hr | [
7 propused Uncaptured Annual VOC Emissions, {tpyl = Uneantralled Anqual VOC Emissions {tavl | 1- Capture efficiency (1)
50131 ton 1 9B70% - .52 0
v | vr

" Controlled VOC emissions
summary toble. Captured Emissions = Uncantralled Emissiors - Uncaptured Emissions.
7 propased Contralled Hourly YOO Envissions (Ib/hr) =

[114.61h - 1-98.00% i

hr

1491h]

1% proposed Cantrolled Annual VOC Emissions, {tpy) =

[501.31 ton - 6,52 ton | 1- 98.00% =

yr

AP Emissions = VO Emisslons * HAP Composition wtth

" Representative separator ail analysis attached, HAP welght % calculated as % of total VOCs in sample. All HAP assumul 1o valar

estimate,
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Captured Annual VOC Emissions {Uncontrolled Enussions - Uncaptured

re captured vapars lrom the truckloading of condensate which are combusted hy the Combustors and shown under the cambustors in the

Captured VOO Emissions (Uncontrolled Entisstons - Uncaptured Emissions] (Ih/r] * (1 -contral el lictercy)

6 b
hr

nissions] (tpy) * (1 - control elliciency)
0 Lon
yr

from liquids for most conservative



Unitin =

Fill Methng =

Tyire of Service =

Mode of Operatio

Saturation Facto

Emisslon Factor [16/1000 gal)'

PW Throughput for Truck-Loadout (bl fday
Throughpur (gal/h) =

Total Annual Throughput far PW Truck-Loadout {gal fyr) =
Totat Annual Throvghput far W Truck-loadout (as
Condensate) (galfyr) ' =

Thraughput (1000 gal) =

Cantral Ty

Vaper Capure Eificienc)

Cantured Vapnr Routed tr

Camibist aniber Efficiency

TRUCK LOADING OF PW CALCULATIONS - CRITERIA AND HAZARDOUS AIR POLLUTANTS

The2
Submerged
Dedicated
Nnrmal
e
475
1.500
2625

22,995,000

229950

22595
Submerged Loading
20.00%
Combustor
9R.00%

Wote Thraughput (gal/hrk for PW loading was estiinated assuning that 19% of all loading PW thraughput will be equal to the cmissions profile of condensate loading.

True Vapar pressurc of luuid loaded faverage nsial, i = 462 nsia
Malecular wetitht of vair M = a5 Unfit-mol
Averae Temperature of bulk lauid loaded, T '= 47294 ¥
Average Temperature of bulk lauid loaded, T 507.294 W
P $ etk Al Dolliiant Brnlgslong
T
TL2
Pollutant Ih/hr* tons/yr®
Total VOC 012 058
neHexane <001 001
Henzens <001 <.
Taluene <001 <0.01
Ethyllrenzene <01 <0411
Xylenes <0.01 <Al
Other HATS 000 000
Total HAPs <001 003
aposed Uncaptured YOC Emisslens - Kol captured by the ( ed under Truck Loading - PW i the suunmary lables)
TLZ
Pollutant I/hr ¢ tons/yr’
Tatal VOC no4 116
-lexane <001 <01
Henrene <00 «.m
Taluene <001 <0.01
Tihylbenzene <001 <0.01
ylenes <001 <001
Gther ARs 000 000
Total HAPs ' <001 et
Propescd Conteolled Hazardous Alr Pollutant Emi " Controlled by Combustor { under € in the swummary tables)
T
TLz
Pollutant Io/hr " tons/yr "
Teral vOU <001 <001
i-Hexaie .01 001
Benzene =00 L0
Taluene <0yl «0.01
Ethylbenzene <001 <041
Kvlenes <001 <00
Other HARs 000 0.00
Total HAPs <001 <01
Hazardous Air Pollutant € (weog)
Pallutant Wit
-Hexane Lau%
Benzene 0.23%
Toluene 097%
Etfylbenzene 024%
Kelenes 1
Other [1Abs 0.00%
Total HABs A7

A2 5244 FaL: Loading
estimated assuming that |1

ks Fquatian and Varables are from AP42, Section 5.2, Tran:

Trwe vapor pressure, nusleculin weight of tank vapors fom AP-32, Secion 7.1 Table ?

© Comtrol efticiency of the combustor is 98 4.

" bue 1o variable short-io
can he considered as condensate, Therefore the emissions ol

*Uncontrolied Hourly VO! Emissians, | Ib/hr} =

ons profile of condensate loading

sportation and Marketing of Petraleuns Liguids (June 2008),

2 Organie Liguid St

Maximum Loading Rate {gal/hr) * Eavssian Factor (11000 gal] / 1000
1

Tanks [Nuvember 2006},

er boading.

Loss (lh/ 1000gal) = 12.40*5* PN/ T, Propernies based on EI'A TANKS 4.0.9d, Throughput (gl /ve) for MW loading was
ol all Toading, PW throughput will be equal to he emi

W eniission rates, average Ib/hr based an annual emissions shows for reference only. Nate that only 1% of Uhe sroduced water
sined are multiplied by 1% 1o estimate emissions from produced w

* Uncantrelled Annual WOC Emissions, (tpy) =

oposed Uncaptured Hourly VOU Enussions [Ib/hr) =

? Proposed Uncaptured Annual YOG Emissions, [tpy] =

tables, Captured Emissians = Uneantralled Emissions

 Proposed Controlled Tourly YOU Ennssions (/e =

ncaptur

“ Proposed Controlled Annual VOC Kinssions, [1py) =

4751h 2,625 pal | = 0121
1000 gal | e | 1000 br
Throughput (eal/he] * Emission Factar (16/1000 gal} 7 2000
4751b 22,995 gal | ton " 155 ton
1000 gat | v 1 200010 v
Uncontralled Bnissions (Ib/hr) * (1- Capture efficioncy (%]}
0121 1-70.00% = 0.04 Ib
r | hr
Uncantrelled Annual VOC Emissions {tov) * [1- Capture efficiency (%1)
455 ton 1-70.00% < 0.16 ton
ye yr
" Cantrolled VOU emissions are captured vapors from the truck lnading of produced water which are combusted hy the Combustors and shown under the combustars in the summary
missions,
Captured YOC Emissions [ncontolled Einissions - iteaptured Emissions] (ls/hr) * (1 - contral efficiency}
(0121 - 004 1b | 1-9B.00% - <0.01 Ib
e b
Captured VOC Emissions (Uncontrolled Emissions - Uncaptured Emissions) (tpy] * 11 - control efficiency)
(055100 -0 1610 | | 1- YB.00% - 001 ton
¥ ¥

"HAR Emissians = VOU Enussions * AP Compasilion wi%,
" Representative separator ol analysis attached. HAP weight

eatinmaie,

Chesapeake Operating, LLC | Permit Application
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 caleulated as % of 1otal VO

mple. All HAP assumed La volatilize from hiquids for most conservative
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HEATER TREATER EMISSIONS CALCULATIONS - CRITERIA AIR POLLUTANTS

Unit 1D =

Description

Number of Heater Treate
Combustor Type =

ntrol Efficiency =

Max Buirier Design Capacity (MM Btu/hr) =

Fuel HHV (Btu/scl) |

HT-1- HT-3 (Each} HT-1- HT-3 (Total)

AP-42 converted to 1V
0%
0.5 -
1,359

Annual Fuel Use (MMscfyyr) * = 9.67
Annual Operating Hours =
UnitID: IT-1- HT-3 (Each) WT-1-HT-3 (Total)
Pollutant /hr* tans/yr Ib/hr® tons/yr"
0.05 0.21 0.15 .64
0.04 0.18 012 0.54
<0.01 0.1 <001 004
<001 <0.01 <001 <0.01
<0.01 0.01 <0.01 0.04
PMein” <001 <0.01 <001 U1
PMyg:” <001 o0z 9.01 0.05
Lot [of <10 Bt i
Uncontrolled AP-42 Controlled to HHV
Pollutant 1,4-1,-2 (7/98) 1,4-1, -2 (7/98)
NOy 100.00 13322
o 94.00 111.90
voc 550 733
30, 0.60 0.60
PMyyes 570 7.59
PMeonn 190 253
PMgr 760 10.12
! Caleulated by Promax process simulation {report attached).
# Heater Treater Einissions are based on the heat input rating of the heater treaters, Annual Fuel Usage rate as follows:
Annual Fuel Use (MMscl/yr)= 500,000 Btu scl 1760 hr | MMscf 3 {No of Healers) = 457 MMl
hr | 1,359 Btu vr | 1,000,004 scf v

* Al PM (total, condensable and filterable) is assumed to be < | micrometer in diameter, Tot,

4 Emissions (Ib/hr) = Emission Factor (Ib/MMscr) x Annual Fuel Usage (MMscffyr} / 8760 hrfyr.

Example Hourly NOy Emission, Each Ib/hr =

al PM is the sum of filterable PM and condensable PM

5 Emissions (tpy) = Emissions {Ib/hr) x Hours of Operation per year (9768 hr/yr)/ 2000 b/ton

Example Annual NO, Ennssions, Each tpy =

tTotal Emissions = Emissions per Heater Treater x Number of Heater Treaters

Example Hourly NOy Emissions, Tatal Ib/hr =

Example Annual NOy Ennssions, Total tpy =

7 Emission factors shown abuve based on an average higher heating value

133.221b 322 MMscl yr =
MMscl | yr 8,760 hr
2.05 1 8,760 hr ton a
hr | ¥r 2000 b
0.05 Ib 3 Heuters = U151
nr hr
0.21 ton 3 Heaters & 0.64 ton
yr yr

ratio of the specified heating value to the average heating value,

Example NO, Emission Factor, [b/scf =

Chesapeake Operating, LLC | Permit Application
Trinity Consultants

100 1b

1,359 Bru

scf =

MMscf

scf

1,020 B

0.051h
hr

0.21 tun
¥

(HHV} uf 1,020 Btu/scl, Emission factars may e converted to ather heating values by multiplying the giver emission factor by the

133221
MMscf
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HEATER TREATER EMISSIONS CALCULATIONS - HAZARDOUS AIR POLLUTANTS

Unit1D = HT-1-HT-3 (Each) HT-1-HT-3 (Total)
Description = Heater Treater =
Number of Heater-Treaters = 3
Combustor Type=  AP-42 converted ta HHY

Max Rurner Design Capacity (MMBtu/hr) = 0.5 -
Fuel IV {Btu/sef) = 1359
Annual Fuel Use {(MMscf/yr) * = 4,22 9.67
Annual Gperaring Hours = B.7a0
HAP E
HT-1-HT-3 (Each) HT-1-HT-3 (Total)
Pallutant Ib/hr? tons/yr' Ib/hr tons/yr®
n-Hesane <001 <0.01 <0.01 001
Formaldehyde <0.01 <0.01 <0.01 <0.01
Henzene <0.01 <0.01 <0.01 <0.01
Toluene <0.01 <0.01 <0.01 <0.01
Other HAPs <0.01 <0.01 <0.01 <0.01
Tatal HAPs <0.01 <041 <001 0.01
AP-42 Emisslon Factor, (Ib/MMsef) |
Uncontrolled | AP-42 Controlled to HHV

Pollutant 1,4-3 (7/98) 1,4-3 (7/98)
n-Hexane 1BOE+00 2.40E+00
Formaldehyde 750E-02 9.99E-02
Benzene 3 3 2E0E-03
Tolucne 4.53E-03
Other HAPs 190E-03 253E-03

! Emussion factars shown above based on an average higher heating value (HHV) of 1,020 Btu/scf. Emission factors may be canverted to other heating values by multiplying the given emission factor

by the ratio of the specified heating value to the average heating value,
¥ p B B

“Annual fuel use is caleulated on Hleater Treater Criteria Page.
" Emissions {Ib/hr} = Emission Factor (Lb/MMsef) x Aunual Fuel Usage (MMscf/yr) / 8760 hrjyr.

Example Hourly n-Hexane Emissions, Each Ib/hre = 240 b } 3.22 MMscf I yr = <001 b
MMscl | yr | 8760 I [

* Emissions (tpy] = Emissions (In/hr} x Hours of Operation per year (8760 hr/yr)/ 2,000 Ih/ton

Example Apnual n-Hexane Emissions, Each tpy = <001 b 8,760 hr [ tan = <0.01 ton
hr yr | 2.000 b yr

" Total Emissions = Emissions per Heater Treater * Number of Heater Traaters

Lxample Hourly n-Hexane Emissions, Tatal Ih/hr = <0.011h 3 Heaters ax: <001 b
hy hr

Fxample Annual n-Hexane Emissions. Total tpy = <01 tan 3 Heaters = 0.01 ton
yr iad

Chesapeake Operating, LLC | Permit Application
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COMBUSTION CHAMBER CALCULATIONS - CRITERIA AIR POLLUTANTS

UnitID= CMB-1-CMB-2 (Each) CMB-1 - CMB-2Z [Total)
Cambustion Type = AP-42 Converted to HHV -
MNumber of Combustors = 2
Max Burner Design Capacity [MMBtu/hr) = 12 .
Burner Fuel Use (MMscl/yr)' = 1571 3143
pilot Gas Flow Rate (Msef/d) = 0.75 150
pilot Fuel Use (MMscl/yr) 0.27 055
Annual Fuel Use (MMscf/yr) 15.99 -
Fuel HHV (Biu/sc 1722 .
Annual Operating Hours = 8,760
Pol jous *
UnitID: CMB-1 - CMB-2 (Each) CMB-1- CMB-2 (Total)
Pallutant Ib/hr tons/yr /b tons/yr
NOy 0.44 193 088 386
co 011 0.48 0.22 096
S0, <001 <001 <0.01 o0z
PMes [H (g 0.08 0.04 015
PMeonn <001 0.03 0.01 005
PMon 002 0.10 0.05 021
Emissi actors
Pollutant Unlts Uncontrolled Converted to HHV ¢
NOy Ih/MMEtu 014 0.14
o 1o/ MMUtu 0.04 0.04
50, lb/MMscl 0.00 1oL
PMuups Ib/MMsel 5.70 9.62
PMconp Ib/MMsch 190 3.21
Pl Ib/MMscl 7.60 12.83

" All PM (total, candensable and fterable) is assumed (o be < Lmicrometeri

? NOy and CO emission factors taken from Oil and Gas Production Facilities Chapter 6, Section 2 Permitting G
Tables 1.4-1 and 1.4-2 {7/98) and arc based on an average higher heating value (HHV) of 1,020 Buu/sel.
multiplying the given emission factor by the ratin nf the

Example S0, Emission Factor, Ib/MMscf =

specificd heating value Lo the average heating value.
os0l | 1722 B sef
MMscf sl 1020 Bta

T Combustion annual burnet fuel {total) use is calculated on Combustion Firing Rate estimation page.

1 Calculated by Promax process simulation (report attached).

5 NO, and CO emissions (1b/hr) = Emission Factor (Ib/MMEBtu) x Annual F

ission, Each h/hr =

Example Hourly NOy Lr

©50, and PMyp/PMy 3/ PM copp/PMror Emissions {1/l

Example Hourly S0, Emission, Each b/hr =

1 diameter, Total PM s the sum of filierable PM and condensable PM

AP-42 emisslon factors in [h/MMscl may

Jsage (MMsct/yr] x Fuel 111V {Bru/scl) / 8760 hrfyr,

sidance, All other emissinn factors shown above are Lakes from AP-42 Section L4,

be canverted e ather heating values by

7 Emissions (tpy) = Emissions [Ib/hr] x Hours of Operation per year (B760 hr/yr}/ 2,000 Ib/ton

Example Annual NOy Emlissions, Each tpy =

* Total Emissions =
Example lourly NOy

tmissions, Total Ib/hr =

Example Anpual NO, Emissions, Total tpy =

Chesapeake Operating, LLC | Permit Application
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missions per Combuster x Number of Combust

ot | 15.99 MMscf 1,722 it v = D44
MMBu | yr sef I 8760 hr hr
J = Envission Factor (1 MMscl] x Annual Fuel Usage (MMscl/yr) / 8760 he/yr.
101 1b | 15.99 MMscf s - <0.01
M scf | vr 4,760 hi hr
0.44 b 8,760 hr ton - 103 ton
hr 1l 2,000 b yit
044 b 2 Combustors " 0881
I T
193 wn 2 Combustors = 380 tan
hr yr
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COMBUSTION CHAMBER CALCULATIONS - VOCs

Combustor Controlled Emissions - VOC

UnitID = CMB-1-CMB-2
Number of Combustors = 2
Control Efficiency = 98.00%

The combustor controls the Oil Tanks (OTK-1 - 0TK-8), Produced Water Tanks (WTK-1 - WTK-4), Truck-loadout of condensate(TL-1) and Truck-loadout of
produced water (TL-2). The summary of these emissions are given in the table below:

All the Combustors Per Combustor
Description Hourly (Ib/hr) Annual (tpy) Hourly (Ib/hr) Annual (tpy)
0il Tanks 1.74 7.60 087 3.80
PW Tanks 0.0z 0.09 0.0t 0.05
Truck Loading - Cond 226 9,90 113 4.95
Truck Loading - PW <0.01 <001 <001 <0.01
Total 4.02 17.60 2.01 8.80

Note 1: The above emissions have been calculated under the individual emission units (0§l Tanks, PW Tanks, Truck Loadout - Condensate and Truck Loading - PW) and are
shown here for representative purposes only

Note 2: The captured, controlled emissions from all the above sources have been assigned under the combustors in the summary tables and the uneaptured, non-combusted
e ave been assigned under the respective emission sources in the summary tables. Refer to the individual emission source for a more detailed version of the
caleulations,

ons

Chesapeake Operating, LLC | Permit Application
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COMBUSTION CHAMBER CALCULATIONS - HAZARDOUS AIR POLLUTANTS

UnitlD =  CMB-1- CMB-2 (Each) CMB-1 - CMB-2 (Total)
Combustion Typ .

Wumber of Combustor

AP-#2 Canverted to HHV
2

Max Burner Design Capacity {MMBtu/hr) = 12 .
Burner Fuel Use (MMscf/yr)* = 1571 4143
Pilot Gas Flow Rate (Msef/d) = 0.75 150
Pilot Fuel Use (MMscf/vr) = 100 2,00
Annual Fuel Use (MMscf /yr 16.71 .
Fuel HHV (Du/scf) = 1,722
Annual Operating Hours = 8,760
Criteria Air Pollu ns
UnitiD: CMB-1 - CMB-2 (Each) CMB-1 - CMB-2 (Total)
Pollutant Ib/hr? tons/yr ! Ib/hr tons/yr®
n-Hexane <0.01 0.03 .01 2.05
Formaldzhyde <0.01 <0.01 <0.01 =001
Benzene <001 <0.01 <0.01 =0.01
Toluene <0.01 <0.01 =001 =001
Other HAPs <001 <0.01 <001 <001
Total HAPs <0.01 0.03 0.01 0.05
AP-42 Emisslon Factor, (Ib/MMscf) "
Uncontrolied AP-42 Converted to HHV.

Pollutant 1,4-3 (7/98} 1,4-3 (7/98)
n-Hexane LAOE+00 304E+00
Formaldehyde 7506-02 1.27£-01
Benzene 3556-03
Toluene 5.74E-03
Other HAPs 3.21E-03

T Emission factors shown above based on an average higher heating value [(HHV) of 1,020 Bu/fscf. Emlssion factors may be converted Lo other hieating values by multiplying the given emission factor by
the ratio of the specified heating value to the average heating value.

2 Cambustion annual burner fuel use is calculated on Combustion Firing Rate estimation page.

* Emissions (Ib/hr) = Emission Facter (1b/MMscl) x Annual Fuel Usage [MMscl/vr) / 8760 hr/yr,

Example Hourly n-Hexane Emissions, Each Ib/hr = 3.041b 16.71 MMscf yr = 001 b
MMscf | ¥r 8,760 hr hr
* Emissions (tpy) = Emisstans (Ib/hr] x Hours of Operation per year (8760 hrfyr]/ 2,000 lb/ton
Example Annual n-Hexane Emisslons, Each tpy = 001 lb B,760 hr wn = .05 ton
e yr 2,000 Ib ¥r

#'otal Emlssions = Emissions per Combustor * Number of Combustors

Example Hourly n-Hexane Emissions, Total lb/hr = Q.01 1b 2 Combustors = 0.01 b
hr hr

Example Annual n-lexane Emissions, Total tpy = 103 tan 2 Combustors N (105 ton
hr yr

Chesapeake Operating, LLC | Permit Application
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COMBUSTION FIRING RATE CALCULATIONS

[

ol Total Gas Volume Aouted 1o Combustar

or MM e OT/WT Flash 5,949,043 selive
Tl VB ond 11 35.6k0 seliye
i MMt w 727 sdlivr
O Warliag & Warrking MM Kang B Warking 1599452 selivr
WT Working 4 Fremth g BB MM WT Warking & Breathung 15,429
Toial 154 MMt/ al Zans27e
Satory Faciur 3000% oty Factor 50.00%
Gorand Tatol Ecriy Kouted W Combustor Ny M Grand Tatal Vatume Routed 1o Combusiar EIRFARLT selfyr
Fiash Emissiuns Routed to Combustar
Harrel (K] Ber [hay Produced ' 13740
Batrel water ree Day Pranfined ! 1500
Ol Tanks Flash Gas llare * 0001036
O Taiks Flash Gas oy Content © 2140
Ol Tanks Flash Gas Volume 15.06 Mscfiday
€ Tanks Enercy Stroam 1 MMl day
Mer Taoks Flash Gos Rote ' RIBT IS Mol bl water
e Tanks Flasis Gas Eneris 4 nis2 Brupsel

Wator Taks Flash s Vel 121 Macliday
Water Tanks Enceee S| e 1M MM/ day
Total Enerey Cantent w Combustar (417 + WT 1 frum | 11 MM B

" Ol frcmn G Tank ol Warar Taiok caleulations,

e oit and water Gamh fash gas sy can (n Promay simolation,
"0l Tunk Flash Gas Yolume, Mscf/days 2 13764 hopd DORIHIA R Mscl = 15408 Mac)
bl aal day
0 Tank Frerey Stream, MMy wisn i sasmd | b .
=l | 004 tha day
" Water T Flash Gas Volanie, Mactiday = 1500 bupd GOONRATATIS Mscl .
]
S water Tk Eurus Strean, MM da 1102 i | MMH 144 MMt
ol Il TR0 Bt ¥
Tosal Eueriy Lt [T+ 1110 Eombwstar, MMBrafin = . 14 MM B v Lday f LAT MBI
ay Tahe W

Chesaprako Operat
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Truck Laadine - tondensate
0l Throughput (daily) 1z bopil
0l Themaghgt {4l soTLAM hopy
1 Throughot |ainual 19083 sl 2154
Emissiun Factor 175 10 VOC/ 1008 gl
Uncunrulled VK Emissions 1oer M) saLa tpy Vo
Mass % €1 & €2 4011 Tank Flash Lax Stream] 230%
Tatal traostentied Gas Streans 445,21 w
Tatal Unwontralled Gas Strean 1298458 njyr
fvernge MW af Stream Io/th-mat
Macs Denshty of 01 Tank €1 v * et
Malar Volune sedpibeaol
Tyl Gas Seremin trom 1L setiyr
Capture Elficioncy
Capture Gos Stroam syt
Tanks & T, Comb Gas Heatiig Valie Hiafsid

g PERTH MMBa e

Truck Loatiing Enerey Content 1a Conustor

a5 follows

1 Fotal tiuck oading stream pouted! o cimbustar s spniated using comipsition frani ol artk flash gus fr

COMBUSTION FIRING RATE CALCULATIONS

&t

Tkl Uneurnrafled Gas Steeain () = soidtomve | . |
W 1-22.30% | "
¢ Fromoil tank (ash gas tailo
* Estmated nabar vl E 37520 8l
112063633 1b Tyl
T A & with raee 3 ws
Tatal Gas Stream brort T psctfyr] = r2oaasst | 37523 5ef Uriiol # 1ib
v el | 203t =
g ed Gas S v} 16515346 st i T0% N
Tl G
* futal Losadang Erverigy Content ts Conising, MM /ie= ks eEasd | 1.722 hu | mMew | ¥r B
I T e [TFoemmwm | Freh
PW - Cmissiuns Routed Lo Combustor
W Thioughput (daily b bapd
by

A Throoghaut ()
P Thcungli Gl D
Eanissin Factor
Uaemntrallee VeI Ermissians (per AP-32)
Mass 9 4 & E2 [V Tank ¥

Total Uncontrafied Gos S
Total Vool
Average MW ol Soeam

Wyss Dt af P Tank 16 Sirean
Molar Volume
Tonat Gas Srvamn rum 71"

Vat/1000 gal
sppvar

Captre PHidency

Capture Gas Stream i

Tanka & TL o Gas lieatne Valae * e
. Qs MMt/

Truck Luadine Enerey Custent to Combuster "

et wshrag eormy st from yiroduced watee nk tlash gas (o

Yot truck Iniding stuam e o corbir

Pronua as follows
Tatal ncantrolled Gas Sream {tpy] = asswmsvet | ' - 1,15 t0ns ¥
| F229% | ¥

¥ Fram 1MW Lank Aash gas seean (o Promas simalaten,
? Estimated molar vohime (scd bt = 26721 sif -

=T TeTC312873 10
* Fotal estimared volume of gas s ocited with ek loading calculated as follows:
Tutal Gas Stemans from TL selfyr] = 211 th IRCE | ol Ju401 sel

r Tl vt

*Captured Uas Strean {sclfyr1 - 1 12,491 sl J0.00% E 223405t

Tl e
*Total Loading Energy Content t Combustur, MMFtufhe =& 22714 s 1 1i2d b | mmae ¥

¥ | el IEEZEZE PECET
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COMBUSTION FIRING RATE CALCULATIONS

0il Tanks and Produced Water Tanks - Energy Content and Volume Routed to the Combustor from Working and Breathing Losses

Oil Tanks - Working & Breathing Losses

Type Tank Cone

Number of Ol Tanks 8

Per tank annual throughput 26,367,600 gal/yr
Approx, Standing Lesses (Per Tank) 2.327.27 b VOC/yr
Approx. Working Losses (Per Tank) 37,647.13 b VOC/yr
Tatal Uncontrolled VOC Losses (Per Tank) ' 1999 tpy VOC
Mass % C1 & C2 (Qil Tank Flash Gas Stream) 22.30%

Tatal Uncontrolled Gas Stream {total battery] 205.80 tpy
Total Uncontrolled Gas Stream (total battery) 411,599.68 Ib/yr
Average MW of Stream * 42.05 Ib/lb-mol
0il Tanks Flash Gas Heating Value * 2,146 Bru/scf
Mass ensity of Oil Tank FG Stream * 0.112063633 Ib/sef
Mular Valume 375.23 scf/lh-maol
Total Gas Stream From 01l Tank W/R Losses g 3,672,91039 scffyr
Capture Efficiency 98.00%,

Captured Gas Stream * 3,599.452.18 seffyr
0T W/B Total Energy Content to Combustur 7 IR MM Btu/hr

! Obtained from Oil Tank Waorking and Breathing Losses Calculations.
2 Tutal vl tank working and breaking loss stream is estimated using compaosition % of C1 and €2 from oil tank flash gas from Promax as follows:

Total Uncontralled Gas Stream (tpy) = 19.99 tons VOC I t | 8 (Na of Tanks) = 205,80 tons VOC
yr [ rzmeaw | yr
" From ol tank flash gas stream in Pramax simulation,
* Estimated molar volume {scf/lb-mal) = 42,05 b | sef | i 375.23 scf
Tb-rol [ ot1z06363310 | Tb-mal
* Total estimated volume of gas assaciated with 0T W/B losses calculated as follows:
Total Gas Stream (seffyr) = 411,600 Ib 375.23 scf J 1b-mol = 3,672,910 scf
yr Ib-mol [ 208w yr
ptured Gas Stream = | 3,672910 scf 98.00% - 3,599.452 scf
yr wr
" Total OT W/B Energy Content to Combustor, MMBtu/hr = B 3,599,452 scf | 2146 Bty | MMBtu | yr
yr | scl [ roooao0 B [ w760 e
Water Tanks - Working & Breathing Losses (Assumes all fluid is 0il with 1% emitted)
Type Tank Cone
Number of Water Tanks 4
Per tank annual thraughput 5,748,750 galfyr
Approx. Standing Losses (Per Tank) 2327 Ib VOC/yr
Approx. Working Losses [Fer Tank) 11256 Ih VO /yr
Total Uncontrolled VOC Losses (Per Tank) ! 0.07 tpy VOC
Mass 9% €1 & (2 (Water Tank Flash Gas Stream) 52.29%
Tatal Uncontrolled Gas Stream (total battery) : 0.57 tpy
Total Uncontrolled Gas Stream (total battery) 1,138.91 Ih/yr
Average MW of Stream ! 26,72 Ib/lb-mol
Water Tanks Flash Gas Heating Value * 1,162 Btu/scl
Mass Density of Water Tank FG Stream * 0.070512075 Ib/scf
Molar Valume * 178.98 sef/Ib-mol
Total Gas Stream From Water Tank W/B Losses 2 16,151.98 scf/yr
Capture Efficiency 9H.00%
Captured Gas Stream " 1582894 seffyr
WT W/B Total Energy Content to Combustor 0.00210 MMBtu/hr

" Obtained from Ol Tank Warking and Breathing Losses Calculations,
Total water tank working and breaking loss stream is estimated using composition % of C1 and €2 from water tank flash gas from Promax as follows:

Total Uncontrolled Gas Stream (tpy} = 1.07 tons VOU | 1 | 4 {No of Tanks) N 0.57 tons VUC
yr [ s | v

" From water tank flash fas stream in Promax simulation,

* Estimated molar volume (scf/Ib-mal) = 267211 sef ‘ . 17808 st

Ib-mol 0.070512075 Ib I Ib-muol

“ Total estimated volume of gas associated with OT W/B losses calculated as follows:

Total Gas Stream (sef/yr) = 113891 Ib 378985 | Ib-mol = 16,152 scf
yr Ib-mol D) yr

" Captured Gas Stream =0 16,152 sef 98,00% ) 15,829 scf
yr yr

"Total OT W/B Energy Content to Combustor, MMBtu/hr = B 15829sef | 1162Bw | MMBw | yr

yr \ scf [Looo000 B | w760 he

Chesapeake Operating, LLC | Permit Application
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STANDARD FLARE - CRITERIA POLLUTANTS

Flare Criteria Pollutant Emissions

Number of Flares 2

Parameter FL-1-FL-2 (Each) | FL-1-FL-2 (Total) Units
Operating Hours: 8,760 8,760 hr/yr
Produced Gas Flow: 50 100 mmscl/yr
Produced Gas Flow: 5,708 11,416 scf/hr
Pilot Gas Fuel Use: N/A N/A MMscl/yr
Flare Stream: 1,156 1,156 Btu/scf
Flare Stream: 57780 115560 MMBtu/yr
Destruction Efficiency: 98% 98% .

FL-1-FL-2 (Each)

FL-1-FL-2 (Total)

Emissions Emissions
Emission Factor
Pollutant (Ib/MMBtu) ** Ib/hr tpy Ib/hr tpy
NOy 0.14 0.92 4.04 1.85 8.09
co 0.035 0.23 1.01 0.46 2.02
VoC Mass Balance 1.62 7.08 3.23 14.16

' NOy and CO emission factors taken from Oil and Gas Production Facilities Chapter 6, Section 2 Permit Guidance

2y0C emissions calculated separately in the Flare VOC page.

Chesapeake Operating, LLC | Permit Application
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AIR ASSISTED FLARE EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

Unit 1D =

Deseription

Number of Combustion Devices =
Combustor Type =

Max Burner Design Capacity (MMBtu/hr) =
Fuel HHV (Btu/sef) ' =

Flash Factor from Promax [Mscf/hbl ou) =
Annual Fuel Use [MMsef/yr) ' =

Annugl Operating Hou

Percentage Time LPT Flash Gas Routed to Combustion Device =

AAF-1
Air Assisted Flare
1

AP-42 converted ta IV

54.0
2,175
0.0976
49.04
6,760
0%

e ul i)
Unit 1D AAF-1
Pollutant Ih,’hrs tons/yr®
NO. 170 0.75
co 0.43 0.19
50, <001 =001
PMygst 0.07 0.03
PMegrn 0.02 <041
PHy* 0.09 004
Emissio or
Pollutant Units Uncontrolled * Converted to HHV *
NO, |b/MMBtu 0.14 014
co b/MMBru 0.04 004
50, Ib/MMscf 0.60 128
PMyuas Ib/MMscf 570 1215
PMeany Ib/MMscf 1.90 405
PMaor Io/MMsc! 7.60 16.20
! Calculated by Promax process simulation [repnrt attached).
* Combustion device annual fuel use is calculated using fash factors from Promax as folluws
Annual Fuel Use (MMsctfyr)= 00976 Mscf | 13,760 Bb | 365 day | MMscl | 10% |1 {Nool Flares) = 249,04 MMscf
barreloll | day | r | 1000 Mscf | | o

! Under normal nperation conditians fash gas s compressed with a VAU and sent Lo sales. When sales line prssure exceeds VRU discharge pressure flash gas is rauted to combustion device.

¥ Al BM {otal, condensable and filterable) is assumed to be < Lmicrometer in diameter, Total PM is the suin of filterable PM and contlensable P

sission Factor (1o/MMBUu) x Annual Fusi Usage (MMscl/yr] x Fuel 1HHY [Btufscf) / 8,760 hr/yr.

¥ NOy and CO emissians (Ib/hr)

Example Hourly NOy Emission, Each b/hr = 01410 | 49.04 MMscl | 2175 Btu i s 17010
MMEtu | yr | sef | 8,760 hr hr
50, 0l PMyo/ PM, /P,y PMy Enissions (Ib/he) = Emission Factor (Ib/MMscf) x Annual Fuel Usage (MMsclfyr) /8760 hr/yr
Example Hourly S0 Emission, Each Ih/hr = 1281 | 49.04 MMsc! y % 0oLl
MMsel | yr | 8,760 hr hr
7 Emissiens {tpy) = Emissions (Ib/hr} x Hours ol Operation per year (8,760 hr/yrl/ 2,000 Ib/ton x {10% LPT flash gas routed to combustion device during downtime)
Example Annual N0 Emissions, Each tpy = om | 5,760 hr | ton | 10% 2 0.75 ton
hr | g1 { 2000 1b ‘ ¥r

FNOy and CO emission Factors taken from 0if and Gas Production Facilities Chapter 6, Section 2 Permitting Guidance, All other emission factors shown above are taken from AP-42 Section 1,4, Tables 1.4-
1 and 142 [7/98) and are based on an average higher heating value (1111V] of 1,020 Btu/scf, AP-42 emission factars in [b/MMscf may be converted ta ather heating values by multiplying the given
emission factor by the ratio of the specified heating value to the average heating value,

tixample S0, Lmission Factor, Ib/MMscf = a0t | 2175 Bt | sef B i
Mscl | sl \ 1020 Bt MMscr

34
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AIR ASSISTED FLARE EMISSION CALCULATIONS - VOC EMISSIONS

LPT Flash Gas Routed to Combustion Device

LPT YOC Flash Factor (Ib/bbl) '= 8.33
Oil Production (bbl/day) = 13760
Control Efficiency *= 98%
Percentage Time LPT Flash Gas Routed to Combustion Device * = 10%
Uncontrolled VOC Emissions (LPT YOC Flash Rate)
AAF-1
Pollutant Ib/hr? tons/yr®
voc 4,777.90 2092.72
Proposed Controlled VOC Emissions *7
AAF-1
Pollutant Ib/hr tons/yr
voc 95.56 41,85

" Flash emissions taken from Promax simulation
* Assumes 98% combustion device destruction efficiency.
'Under normal operation conditions flash gas is compressed with a VRU and sent to sales. When sales line pressure exceeds VRU discharge pressure flash gas is routed to combustion
device.
" Uncontrolled LPT VOC Flash Rate (Ib/hr) = 0il Praduction (bbl/day) x (day/24 hr) x LPT VOC Flash Factor (1b/bbl}
LPT VOC Flash Rate (Ih/hr) = 13760 bbl | day | 8.3335 Ib = 4777.9016 lb
day [ 24 hr [ bbl hr

“Uncontrolled LPT VOC Flash Rate (tpy) = Emissions {Ib/hr) x Hours of Operation per year (8760 hr/yr)/ 2,000 Ib/ton x (10% LPT flash gas routed to combustion device during
downtime)

LPT VOC Flash Rate (tpy) = 4777901 | 8,760 hr | ton | 10% = 2092.72 ton
hr | yr | 2,0001b | yr

*VOC emissions ta combustion device are based on average production throughput
" Cantrolled VOC Emissions (Ib/hr or tpy) = Uncontrolled Emissions (Ib/hr or tpy) x (1-Contrel efficiency)

Cantrolled Hourly Emissions (Ib/hr) = 477790 lb (1-98%) = 95.56 Ib
hr hr
Controlled Annual Emissions (tpy) = 2092.72 tons (1-98%) = 41.85 tons
yr yr
Chesapeake Operating, LLC | Permit Application 35
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AIR ASSISTED FLARE EMISSION CALCULATIONS - HAZARDOUS AIR POLLUTANTS

percentage Time LPT Flash Gas Routed to Combustion Device ' =

Hazardous Air Pollutant Emissions

UnitlD =

Description

Combustion Type =

Number of Combustion Devices

Max Burner Design Capacity (MMBtu/hr) =
Annual Fuel Use (MMscf/yr} =

Fuel HHV (Btu/scf) =

Annual Operating Hours =

Total HAPs

AAF-1

Pollutant Ib/hr* tons/yr *
n-Hexane 002 <0.01
Formaldehyde =0.01 <0.01
Benzene <0.01 <001
Toluene <001 <0.01
Other HAPs <001 <0.01

0.02 <0.01

AP-42 Emissi actor s¢
Uncontrolled AP-42 Converted to HHY
Pollutant 1,4-3 (7/98) 1,4-3 (7/98)
n-Hexane 1.80E+00 3.84L+00
Furmaldehyde 7.50E-02 1.60E-01
Benzene 2.10E-03 4.48E-03
Toluene 3.40E-03 7.25E-03
Other HAPs L.90E-03 4.05E-03

! Emission factors shown above based on

 Alr Assisted Flare fuel use is caleulated un the AAF Criteria Pollutant Page.

? Under normal operation conditions flash gas is compressed with a VRU and sent to sales. When sales line pressure exceeds V

 Emissions (Ih/hr) = Emission Factor (Ib/MMscf) x Annual Fuel Usage (MMscl/ye) / 8760 hr/yr.

Example Hourly n-Hexane Em

ons, Each b/hr =

AAF-1
Alr Assisted Flare
AP-42 Canverted to HHY

1
54

49.04

2,175

B.760

10%

® Emissiuns (tpy) = Emissions (Ib/bir] x Hours of Operation per year (8760 hr/fyr)/ 2,000 Ib/ton

Example Annual n-Hexane Emissions, Each tpy =

Chesapeake Operating, LLC | Permit Application
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10%

3.84 Ib | 49.04 MMscf v

MMsct | yr 8,760 hr

0.02 b | 8,760 hr ton
hr yr 2,000 1h

an average higher heating value (HHV) of 1,020 Btu/scf. Emission factors may e converted to other heating values hy multiplying the given emission factor

RU discharge pressure flash gas is routed to combustion device,

0.02 b
hr

= <001 wn

¥r
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FUGITIVE EMISSION CALCULATIONS - VOC EMISSIONS

Fugitive Emission Calculations

Hours of Operation (hrs/yr) 8760
Source Type/Service Number of Sources ' | Emission Factor > Control Efficiency TOC(Ib/hr)® TOC (tons/yr)*  VOC Wi%
(Ib/hr/source)
Valves - Gas 253 9.92E-03 0.00% 2,51 10.99 25.50%
Flanges - Gas 466 8.60E-04 0.00% 0.40 1.75 25.50%
Compressor/Pump Seals - Gas 2 5.29E-03 0.00% 1.06E-02 4.63E-02 25.50%
Connectors - Gas 130 4.41E-04 0.00% 5.73E-02 2,51E-01 25.50%
Open Ended Lines-Gas 0 4.41E-03 0.00% 0.00E+00 0.00E+00 25.50%
Total TOC (Gas Components) = 2.98 13.05
Valves - Light 0il 134 5.51E-03 0.00% 7.39E-01 3.23E+00 97.70%
Valves -Heavy Oil 2 1.85E-05 0.00% 3,70E-05 1.62E-04 97.70%
Connectors - Light Oil 9 4.63E-04 0.00% 4,17E-03 1.83E-02 97.70%
Compressor/Pump Seals - Light Qil 2 2.87E-02 0.00% 5.73E-02 2,51E-01 S7.70%
Flanges - Light Liquid 266 2.43E-04 0.00% 6.45E-02 2,83E-01 S7.70%
Other - Light Oil 0 1.65E-02 0.00% 0.00E+00 0.00E+00 97.70%
Total TOC (Liquid Components) = 0.86 3.79
VOC Emissions *
voc
Source Type/Service Ib/hr tans/yr
Valves - Gas 0.64 2.80
Flanges - Gas 0.10 0.45
Compressor/Pump Seals - Gas <0.01 0.01
Connectors - Gas 0,01 0.06
Open Ended Lines - Gas 0.00 0.00
Total (Gas Comp.) = 0.76 3.33
Valves - Light Oil 0.72 316
Valves -Heavy 01l <0.01 <0.01
Connectors - Light Oil <0.01 0.02
Compressor/Pump Seals - Light Qil 0.06 0.25
Flanges - Light Liquid 0.06 0.28
Other - Light 0il 0.00 0.00
Total (Liquid Comp.} = 0.84 3.70
Total (All Components) = 1.60 7.03

' Component Count based on equipment proposed to be used at the site.

¢ Emission factors taken from EPA-453/R-95-017, Protocol for Equipment Leak Emission Estimates, Table 2-4, Oil and Gas Production Operations Average

Emission Factors and converted inta Ib/hr/source,
*TOC (Ib/hr) = Emission Factor (Ib/hr/source) x Number of Sources

Eg. Valves - Gas (Ib/hr) = 9.92E-031b | 253 (source) &= 2.511b
hr-source hr
“TOC(tpy) = Controlled Hourly Emissions, Each (Ib/hr) x 8,760 (hrs/yr) x (1 ton/2000 Ib)
Eg. Valves - Gas (tpy) = 2.511b | 8,760 hr | 1 ton =
hr ] yr [ 2,000 b
* Total organic compound (TOC) emission rates multiplied by VOC content of stream (weight percent ) to obtain VOC emissions.
Eg. Valves - Gas VOC (lb/hr) = 2.511b 25.50% = 0.64 1b
hr hr
Eg. Valves - Gas VOC (tpy) = 10.99 ton 25.50% = 2.80 ton
yr yr

Chesapeake Operating, LLC | Permit Application
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FUGITIVE EMISSION CALCULATIONS - SPECIATED HAP EMISSIONS

Fugitive Hazardous Air Pollutant (HAP) Emissions (Ib/hr) !

Source Type/Service n-Hexane Benzene Toluene Ethylbenzene Xylenes Total
Valves - Gas 0.01 <0.01 <0.01 0.00 <0.01 0.01
Flanges - Gas <0.01 <0.01 <0.01 0.00 <0.01 <0.01
Compressor/Pump Seals - Gas <0.01 <0.01 <0.01 0.00 <0.01 <0.01
Connectors - Gas <0.01 <0.01 <0.01 0.00 <0.01 <0.01
Open Ended Lines-Gas 0.00 0.00 0.00 0.00 0.00 0.00
Total (All Gas Components) = 0.01 <0.01 <0.01 0.00 <0,01 0.02
Source Type/Service n-fiexane Benzene Toluene Ethylbenzene Xylenes Total
Valves - Light Oil 0.02 <0,01 <0.01 <0.01 0.01 0.04
Valves -Heavy 0il <0.01 <0.01 <0.01 <001 <0.01 <0,01
Connectors - Light Oil <0.01 <0.01 <001 <0.01 <0.01 <0.01
Compressor/Pump Seals - Light Oil <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Flanges - Light Liquid <0.01 <0.01 <0.01 <0.01 <0.01 <001
Other - Light Oil 0.00 0.00 0.00 0.00 0.00 0.00
Total (All Liquid Components) = 0.02 <0.01 0.01 <0.01 0.01 0.05
Total (Gas + Liquid Components) = 0.03 <0.01 0.01 <0.01 0.01 0.07
Fugitive Hazardous Air Pollutant (HAP) Emissions (tpy) !
Source Type/Service n-Hexane Benzene Toluene Ethylbenzene Xylenes Total
Valves - Gas 0.05 <0.01 <0.01 0.00 <0.01 0.06
Flanges - Gas <0.01 <0.01 <0.01 0.00 <0.01 <0.01
Compressar/Pump Seals - Gas <0.01 <0.01 <0.01 0.00 <0.01 <0.01
Connectors - Gas <0.01 <0.01 <0.01 0.00 <0.01 <0.01
Open Ended Lines-Gas 0.00 0.00 0.00 0.00 0.00 0.00
Total (All Gas Components) = 0.06 <0.01 <0,01 0.00 =0.01 0.07
Source Type/Service n-Hexane Benzene Toluene Ethylbenzene Xylenes Total
Valves - Light 0il 0.08 <0,01 0.04 <0.01 0.05 0.19
Valves -Heavy 0il <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Connectors - Light Oil <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Compressor/Pump Seals - Light Oil <(1.01 <0.01 <0.01 <(.01 <0.01 0.01
Flanges - Light Liquid <0.01 <0.01 <0.01 <0.01 <0.01 0.02
Other - Light Oil 0.00 0.00 0.00 0.00 0.00 0.00
Total (All Liquid Components}) = 0.09 0.01 0.04 0,01 0.06 0.22
Total {Gas + Liquid Components) =I 0.15 0.02 0.05 0.01 0.07 0.29

! Total organic compound (TOC) emission rates multiplied by VOC content of stream (weight percent ) to obtain VOC emissions.

Eg. Valves - Gas VOC, n-Hexane (lb/hr) = 2.511b 0.44%
hr
Eg. Valves - Gas VOC, n-Hexane (tpy) = 10.99 ton 0,44%
yr
Summary Table
Description Hourly Annual
(Ib/hr) (tpy)
Total (Gas Components) 0.02 0.07
Total (Liquid Components) 0.05 0.22
0.07 0.29

Total (All Components)

Chesapeake Operating, LLC | Permit Application
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0.011b
hr
0.05 ton

yr
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FUGITIVE EMISSION CALCULATIONS - SPECIATED GAS VOC EMISSIONS

Speciated Gas Analysis for Fugitives (VOC and HAP) '

Uncontrolled
Component Mol Wt Mol % Weight Wit Corrected Ib/hr? tons/yr*
(Ib/Ibmole Gas) Wt
Nitrogen 28.0134 0.68 0.19 0.87 - - -
Carbon Dioxide 44.01 1.82 0.80 3.63 2 h -
Methane 16.042 74.95 12.02 54.53 57.09 1.70 7.45
Ethane 30.069 12.19 3.67 16.63 17.41 0.52 2.27
Propane 44.096 6.63 292 13.25 13.87 041 1.81
Iso-butane 58.122 0.74 0.43 1.96 2.05 0.06 0.27
N-butane 58.122 1,73 1.01 4.57 4.78 0.14 0.62
2-2 Dimethylpropane 72.15 0.00 0.00 0.00 0.00 0,00 0.00
Iso-pentane 72.149 0.37 0.27 1.21 1.20 0.04 0.16
N-pentane 72,149 0.37 0.27 1.21 1.26 0.04 0.16
2-2 Dimethylbutane 86.18 0.01 0.00 0.02 0.02 <0.01 <0.01
Cyclopentane 701 0.00 0.00 0.00 0.00 0.00 0.00
2-3 Dimethylbutane B86.18 0.03 0.03 0.13 0.14 <0.01 0.02
2 Methylpentane 86.18 0.08 0.07 032 0.33 <0.01 0,04
3 Methylpentane 86.18 0.04 0.04 017 0.18 <0.01 0.02
n-Hexane 86.175 0.11 0.09 042 0.44 0.01 0.06
Methylcyclopentane 84.16 0.05 0.04 0.17 0.18 <0.01 0.02
Benzene 78.114 0.01 0.01 0.04 0.04 <0.01 <0.01
Cyclohexane 84.16 0.04 0.03 0.15 0.16 <0.01 0.02
2-Methylhexane 100.2 0.01 0.01 0.06 0.06 <0.01 <0.01
3-Methylhexane 100.2 0.01 0.01 0.06 0.06 <0.01 <0.01
2,2,4 Trimethylpentane 114.23 0.00 0.00 0.00 0.00 0.00 0.00
Other Heptanes 100.202 0.03 0.03 0.14 0.14 <0.01 0.02
n-Heplane 100.202 0.02 0.02 0.11 0.11 <001 0.01
Methyleyclohexane 98.19 0.03 0.03 0.15 0.16 <0.01 0.02
Toluene 92.141 0.01 0.01 0.05 0.05 <0.01 <0.01
Other C-8's 128.2 0.02 0.02 0.10 0.12 <0.01 0.02
n-Octane 128.2 0.01 0.01 0.03 0.04 <0.01 <0.01
Ethylbenzene 106.167 0.00 0.00 0.00 0.00 0.00 0.00
M&P Xylene 106.5 0.00 0.00 0.01 0.02 <0.01 <0.01
0-Xylene 106.5 0.00 0.00 0.01 0.01 <0.01 <0.01
Other C-9's 128,259 0.01 0.01 0.03 0.03 <0.01 <0.01
n-Nonane 128.259 0.00 0.00 0.01 0.01 <0.01 <0.01
Other C10s 142.29 0.00 0.00 0.00 0.00 0.00 0.00
n-Decane 142,29 0.00 0.00 0.00 0.00 0.00 0.00
Undecanes Plus 156.31 0.00 0.00 0.00 0.00 0.00 0.00
Totals 100.00 22.05 100.00 100.00
Total VOC 10.36 5.37 24.34 25.50 0.76 3.33
Total HAP 0.1320 0.1144 0.5180 0.5433 0.02 0,07
Total Hydrocarbon 21.06 2,98 13,05
' Stream composition obtained from Gas Analysis for Combs Ranch 29-33-70 € SX 7H - Analysis dated August 06, 2014,
* Uncontrolled haurly emission rate (Ib/hr) = Component Weight % (%) x Uncontrolled Hourly Total Emission Rate (Ib/hr).
Gas Service Propane Emission Rate (lb/hr) = 13.87% | 298 1b = 0.41 Ib
hr hr
* Uncontrolled annual emission rate (tpy) = Uncontrolled hourly emission rate (Ib/hr) x (8,760 hr/yr) / (2,000 Ib/ton).
Gas Service Propane Emission Rate (tpy) = 0411b | 8,760 hr 1 ton = 1.81 ton
hr | yr 2,0001b yr

Chesapeake Operating, LLC | Permit Application
Trinity Consultants
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Speciated Liquid Analysis for Fugitives (VOC and HAP) g

FUGITIVE EMISSION CALCULATIONS - SPECIATED LIQUID VOC EMISSIONS

Uncontrolled
Component Mol Wt Mol % Weight Wil Corrected Ib/hr’ tons/yr*
(Ib/1bmole Gas) Wt%
Nitrogen 28,0134 0.03 0.01 0.01 - - -
Carbon Dioxide 44.01 0.30 0.13 0.11 - - -
Methane 16.042 5.81 0.93 0.75 0.92 <0.01 0.03
Ethane 30.069 4.66 1.40 1:13 1.38 0.01 0.05
Propane 44.096 7.68 3.39 2.73 3.34 0.03 0.13
Iso-butane 58.122 1.88 1.09 0.88 1.08 <0.01 0.04
N-butane 58.122 6.11 3.55 2.86 3.50 0.03 0.13
2-2 Dimethylpropane 72,15 0.10 0.07 0.06 0.07 <0,01 <0,01
Iso-pentane 72149 3.06 2.21 1.78 2.18 0.02 0.08
N-pentane 72149 3.83 277 2.23 2.73 0.02 0.10
2-2 Dimethylbutane 86.18 0.06 0.05 0.04 0.05 <(.01 <0,01
Cyclopentane 70.1 0.00 0.00 0.00 0.00 0.00 0.00
2-3 Dimethylbutane 86.18 0.33 0.28 0.23 0.28 <0.01 0.01
2 Methylpentane 86.18 1.74 1,50 1.21 1.48 0.01 0.06
3 Methylpentane 86.18 0.95 0.82 0.66 0.80 <0.01 0.03
n-Hexane 86.175 2.86 2.46 1.98 2.43 0.02 0.09
Methylcyclopentane 84.16 1.76 1.48 1.19 1.46 0.01 0.06
Benzene 78.114 0.36 0.28 0.23 0.28 <0.01 0.01
Cyclohexane 84.16 1.87 1.58 1.27 155 0.01 0.06
2-Methylhexane 100.2 1.04 1.04 0.84 1.02 <0.01 0.04
3-Methylhexane 100.2 0.84 0.84 0.68 0.83 <0.01 0.03
2,2,4 Trimethylpentane 114,23 0.00 0.00 0.00 0.00 (.00 (.00
Other Heptanes 100.202 1.31 1.31 1.05 1.30 0.01 0.05
n-Heptane 100.202 2.32 2.32 1.87 2.29 0.02 0.09
Methylcyclohexane 98.19 3.66 359 2.89 3.54 0.03 0.13
Toluene 92.141 1.30 1.20 097 1.18 0.01 0.04
Other C-8's 128.2 4.31 5.53 3.83 5.46 0.05 0.21
n-Octane 128.2 1.95 2.50 1.79 2.46 0.02 0.09
Ethylbenzene 106,167 0.28 0.30 0.24 0.29 <0.01 0.01
M&P Xylene 106.5 1.20 1.28 1.03 1.26 0.01 0.05
0-Xylene 106.5 0.40 0.42 0.34 0.41 <0.01 0.02
Other C-9's 128.259 3.91 5.01 3.98 495 0.04 0.19
n-Nonane 128.259 1.42 1.82 1.47 1.80 0.02 0.07
Other C10s 142.29 4.08 5.80 4,65 5,72 0.05 0.22
n-Decane 142.29 1.18 1.68 1.36 1.66 0.01 0.06
Undecanes Plus 156,31 27.44 42.89 53.69 42.31 0.37 1.60
Totals 100.00 101.52 100.00 100.00
Total VOC 89.20 99.05 98.01 97.70 0.84 3.70
Total HAP 6.3840 5.9296 4,7770 5.8487 0,05 0.22
Total Hydrocarbon 101.38 0.86 3.79
! Stream composition obtained from seperator oil analysis for Combs Ranch 29-33-70 CSX 7H, Analysis Dated August 19,2014
! Uncontrolled hourly emission rate (lb/hr) = Component Weight % (%) x Uncontrolled Hourly Total Emission Rate (Ib/hr).
Gas Service Propane Emission Rate (Ib/hr) = 3.34% 2.981b = 0.031b
hr hr
2 Uneontrolled annual emission rate (tpy) = Uncontrolled hourly emission rate (Ib/hr) % (8,760 hr/yr) / (2,000 Ib/ton).
Gas Service Prapane Emission Rate (tpy) = 0.03 1b 8,760 hr 1 ton = 0.13 ton
hr | yr [ 2000 yr
Chesapeake Operating, LLC | Permit Application 40
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APPENDIX C - SUPPORT DOCUMENTS
Figure 1, PROMAX Results
Figure 2, Representative Oil Analysis

Figure 3, Representative Gas Analysis
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FESCO, Ltd.

August 8, 2014

1100 Fesco Ave. - Alice, Texas 78332

For: Chesapeake Energy Corporation
P. O. Box 18496
Oklahoma City, Oklahoma 73154

Sample: Combs Ranch 29-33-70 SX 7H
First Stage Separator Gas
Sampled @ 220 psig & 100 °F

Date Sampled: 07/17/14

Job Number: 44404.001

CHROMATOGRAPH EXTENDED ANALYSIS - SUMMATION REPORT

COMPONENT MOL%
Nitrogen 0.684
Carbon Dioxide 1.818
Methane 74.945
Ethane 12.191
Propane 6.625
Isobutane 0.743
n-Butane 1.732
2-2 Dimethylpropane 0.000
Isopentane 0.369
n-Pentane 0.369
Hexanes 0.270
Heptanes Plus 0.254
Totals 100.000

Computed Real Characteristics Of Heptane

Specific Gravity ---------mmmmeeeememees 3.294
Molecular Weight ------=-----creceenn 95.02
Gross Heating Valug -------------=-- 5044

Computed Real Characteristics Of Total Sa

Specific Gravity --=-====amcumucemeeee. 0.764
Compressibility (Z) --------mmmm-mreeee  0.9960
Molecular Weight -------=sseeeemmeevv 22.05
Gross Heating Value
Dry Basis 1309
Saturated Basis -----rermmecmmmneee- 19287

Base Conditions: 15.025 PS| & 60 Deg F

Certified: FESCO, Ltd. -

Analyst: MR
Processor: MR

GPM

8325
1.861
0.248
0.557
0.000
0.138
0.136
0.113
0.103
6.482

s Plus:
(Air=1)

BTU/CF

mple:
(Air=1)

BTU/CF
BTU/CF

Alice, Texas

Cylinder ID: G-2177

Page 1 of 2

David Dannhaus 361-661-7015
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FESCO, Ltd. Job Number: 44404.001

CHROMATOGRAPH EXTENDED ANALYSIS
TOTAL REPORT

COMPONENT MOL % GPM WT %
Nitrogen 0.684 0.869
Carbon Dioxide 1.818 3.629
Methane 74,945 54.532
Ethane 12.191 3.325 16.627
Propane 6.625 1.861 13.251
Isobutane 0.743 0.248 1.959
n-Butane 1.732 0.557 4.566
2,2 Dimethylpropane 0.000 0.000 0.000
Isopentane 0.369 0.138 1.208
n-Pentane 0.369 0.136 1.208
2,2 Dimethylbutane 0.005 0.002 0.020
Cyclopentane 0.000 0.000 0.000
2,3 Dimethylbutane 0.034 0.014 0.133
2 Methylpentane 0.081 0.034 0.317
3 Methylpentane 0.043 0.018 0.168
n-Hexane 0.107 0.045 0.418
Methylcyclopentane 0.045 0.016 0.172
Benzene 0.010 0.003 0.035
Cyclohexane 0.040 0.014 0.153
2-Methylhexane 0.013 0.006 0.059
3-Methylhexane 0.012 0.006 0.055
2.2,4 Trimethylpentane 0.000 0.000 0.000
Other CT's 0.030 0.013 0.135
n-Heptane 0.024 0.011 0.109
Methylcyclohexane 0.034 0.014 0.151
Toluene 0.011 0.004 0.046
Other C8's 0.019 0.009 0.095
n-Octane 0.008 0.003 0.031
Ethylbenzene 0.000 0.000 0.000
M & P Xylenes 0.003 0.001 0.014
O-Xylene 0.001 0.000 0.005
Other C9's 0.005 0.003 0.029
n-Nonane 0.001 0.001 0.006
Other C10's 0.000 0.000 0.000
n-Decane 0.000 0.000 0.000
Undecanes (11) 0.000 0.000 0.000
Totals 100.000 6.482 100.000

Computed Real Characteristics Of Total Sample:

Specific Gravity 0.764 (Air=1)
Compressibility (Z) 0.9960
Molecular Weight 22.05
Gross Heating Value
Dry Basis 1308 BTU/CF
Saturated Basis 1287 BTU/CF

Page 2 of 2



August 19, 2014

FESCO, Ltd.
1100 FESCO Avenue - Alice, Texas 78332

For: Chesapeake Energy Corporation
P.O. Box 18496
Oklahoma City, Oklahoma 73154

Sample: Combs Ranch 29-33-70 SX 7H
First Stage Separator Hydrocarbon Liquid
Sampled @ 220 psig & 100 °F

Date Sampled: 07/17/14 Job Number: 44404.002

CHROMATOGRAPH EXTENDED ANALYSIS - GPA 2186-M

COMPONENT MOL % LIQ VOL % WT %
Nitrogen 0.028 0.006 0.006
Carbon Dioxide 0.300 0.098 0.106
Methane 5.813 1.888 0752
Ethane 4.660 2.389 1.130
Propane 7.677 4.054 2.729
Isobutane 1.876 TAZT 0.879
n-Butane 6.105 3.689 2.861
2,2 Dimethylpropane 0.098 0.072 0.057
Isopentane 3.064 2.148 1.782
n-Pentane 3.834 2.664 2.230
2,2 Dimethylbutane 0.057 0.046 0.040
Cyclopentane 0.000 0.000 0.000
2,3 Dimethylbutane 0.329 0.258 0.228
2 Methylpentane 1.744 1.387 1214
3 Methylpentane 0.946 0.740 0.657
n-Hexane 2.855 2.250 1.983
Heptanes Plus 60.614 77.132 83.346

Totals: 100.000 100.000 100.000

Characteristics of Heptanes Plus:

Specific Gravity 0.8141 (Water=1)
“API| Gravity 4231 @ 60°F
Molecular Weight 170.6

Vapor Volume 15.15 CF/Gal
Weight 6.78 Lbs/Gal

Characteristics of Total Sample:

Specific Gravity 0.7534 (Water=1)
*API Gravity 56.32 @ 60°F
Molecular Weight 124.0

Vapor Volume 19.28 CF/Gal
Weight 6.28 Lbs/Gal

Base Conditions: 15.025 PSI & 60 °F
Certified: FESCO, Ltd. - Alice, Texas

Analyst: XG
Processor: XGdjv David Dannhaus 361-661-7015
Cylinder ID: T-4168

Page 1 of 2 45



FESCO, Ltd. Job Number: 44404.002
TOTAL EXTENDED REPORT - GPA 2186-M

COMPONENT Mol % LigVol % Wt %
Nitrogen 0.028 0.006 0.006
Carbon Dioxide 0.300 0.098 0.108
Methane 5.813 1.888 0.752
Ethane 4,660 2.389 1.130
Propane 7.677 4.054 2.729
Isobutane 1.876 1177 0.879
n-Butane 6.105 3.689 2.861
2,2 Dimethylpropane 0.098 0.072 0.057
Isopentane 3.064 2.148 1.782
n-Pentane 3.834 2.664 2.230
2,2 Dimethylbutane 0.057 0.046 0.040
Cyclopentane 0.000 0.000 0.000
2,3 Dimethylbutane 0.329 0.258 0.228
2 Methylpentane 1.744 1.387 1.211
3 Methylpentane 0.946 0.740 0.657
n-Hexane 2.855 2.250 1.983
Methylcyclopentane 1.760 1.194 1.194
Benzene 0.358 0.192 0.226
Cyclohexane 1.873 1.222 1.271
2-Methylhexane 1.037 0.924 0.838
3-Methylhexane 0.839 0.738 0.678
2,24 Trimethylpentane 0.000 0.000 0.000
Other C-7's 1.311 1.096 1.048
n-Heptane 2.315 2.048 1.871
Methylcyclohexane 3.655 2.817 2.894
Toluene 1.299 0.834 0.965
Other C-8's 4.314 3.883 3.833
n-Octane 1.947 1.912 1.793
E-Benzene 0.279 0.206 0.239
M & P Xylenes 1.198 0.891 1.026
O-Xylene 0.395 0.288 0.338
Other C-9's 3.909 3.929 3.979
n-Nenane 1.421 1.533 1.469
Other C-10's 4.078 4.505 4.645
n-decane 1.181 1.390 1.355
Undecanes(11) 3.883 4.401 4.602
Dodecanes(12) 2.964 3.629 3.848
Tridecanes(13) 2.896 3.801 4.086
Tetradecanes(14) 2.416 3.397 3.701
Pentadecanes(15) 2.000 3.013 3.322
Hexadecanes(16) 1.666 2.682 2.982
Heptadecanes(17) 1.343 2.286 2.567
Octadecanes(18) 1.254 2.247 2.537
Nonadecanes(19) 1.135 2.120 2.407
Eicosanes(20) 0.902 1:751 2,001
Heneicosanes(21) 0.797 1.627 1.870
Docosanes(22) 0.738 1.571 1.816
Tricosanes(23) 0.534 1.178 1.369
Tetracosanes(24) 0.578 1.322 1.544
Pentacosanes(25) 0.504 1.194 1.401
Hexacosanes(26) 0.412 1.011 1.192
Heptacosanes(27) 0.384 0.979 1.159
Octacosanes(28) 0.308 0.812 0.964
Nonacosanes(29) 0.294 0.801 0.954
Triacontanes(30) 0.269 0.756 0.904
Hentriacontanes Plus(31+) 2.164 6.952 8.462
Total 100.000 100.000 100.000

Page 2 of 2
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Air Permitting Data

Facility Location Map with Current Site in the Center. l
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Email the Excel version of this document to the approved permitting consultant and Chesapeake's corporate air group.
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Air Permitting Data

Co-Location Map with Current Site in the Center.
3 T o oo e

Chesapeake Sites within A

800 feet: 0

Chesapeake Adjacent
| Sites between 800 feet and
25 miles: 0
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CHK Smith Creek 8-32-70 B Pad Equipment List

With this application Chesapeake requests authorization to construct and operate the following
equipment at the Smith Creek 8-32-70 B Pad oil and gas production facility:

* One (1) vapor recovery tower (VRT);

e Eight (8) 400 barrel oil storage tanks (OTKs);

e Four (4) 400 barrel produced water storage tanks (WTKs);
* Three (3) heater treaters (HTs);

e Two (2) combustors (CMBs);

e Two (2) flares (FLs);

e Truck Loadout of Condensate and Produced Water (TLs);

¢ Fugitive Emissions (FUG);

e One (1) Electric vapor recovery unit (VRU); and

e One (1) Air assisted flare (AAF-1).






FACILITYWIDE EMISSION CALCULATIONS - SUMMARY

Wyoming Site: Smith ¢ .32-70 B Pad
s { Criteria Air Pal i

Equipment propesed by Chapter 6, Section 2 Construction Permit Application

Equipment Unit ID NOy co vocC S0, PM
Ib/hr | tons/yr | Ib/hr | tons/yr [ Ib/hr | tons/yr 1b/hr tons/yr Ib/hr tons/yr

Two (2) Combustion Chambers
(Pilot Gas + Burner + Tanls +TL CMB-1-CMB-2 0.88 3.86 0.22 0.96 4,02 17.60 <0.01 0.02 0.05 0.21
Combustion)
One (1) Air Assisted Flare AAF-1 1.70 0.75 0.43 0.19 95.56 41.85 <0.01 <0,01 0.09 0.04
ke ()10 MBI biHeater HT-1- HT-3 0.15 0.64 0.12 054 | <001 | 004 <001 <0.01 0.01 0.05
Treater Burners
Eight (8) 400-bbl Oil Tanks -
Controlled by Combustion OTK-1-0TK-8 - - - - 1.77 7.76 - - - -
Chamber
Four (4) 400-bbl Produced Water
Tank - Controlled by Combustion WTK-1 - WTK-4 - - - 0.02 0.09 - - - -
Chamber
Truck Loading - Condensate TL-1 - - - - 1.49 6.52 - - - -
Truck Loading - PW TL-2 - - - - .04 0.16 - - - -
Two (2) Standard Flares FL-1-FL-2 1.85 8.09 .46 2.02 3.23 14,16 - - - -
Fugitive Emissions FUG - - - - 1.60 7.03 - - - -

Total 4.58 13.34 1.23 371 107.74 | 95.21 0.01 0.02 0.15 0.29

Chesapeake Operating, LLC | Permit Application

Trinity Consultants




Wyoming Site; Smith Creel 8-32-70 1 Pad

Summary of Hazardous Air Pollutant Hourly £ missions

Chapter 6, Section 2 Constructivn Permit Applic

Equipment proposed [;

FACILITYWIDE EMISSION CALCULATIONS - SUMMARY

Equipment

Unit ID

Estimated Emissions (1b/hr)

Acetaldehyde | Acrolein Benzene |Ethyl-benzene] Formaldehyde | Methanal | n-Hexane Toluene | Xylenes | Other HAPs | Total HAPs
Twa (2) Combustion Chambers
{Pilot Gas + Burner + Tanks +TL CMB-1-CMB-2 - - <0,01 0oL =001 = 0.09 0.04 005 <001 0.20
Combustion}
One (1) Air Assisted Flare AAF-1 - - <0.01 - <0.01 - 0.02 <0.01 - <t [1X+PS
- 50- M e
Three:(3) 0.50-MMBtu /b Hedter HI-1- T3 E : <001 5 <001 <0.01 <001 0t 001
[reater Burners
Eight (1) 400-bbl Oil Tanks - o p . 2
OTK-1- OTK- B E Bl <00 - .04 .0 0.0z od
Cintralled by Combustioh Chmbie| 1L OTHS <0 =0 o G
Four (4} 400-bb] Produced Water
Tank - Controlled by Cembustion WTK-1 - WTE-4 =001 =001 - - 2001 =001 <001 QLU
Chamber
Truck Loading - Condensate =00 <0.01 = oz U 0.02 0.07
Truck Loading - PW - = <001 =0.01 - <01 <001 000 <0.01
Twa (2) Standard Flares FL-1-TL-2 <001 0.00 - fnn =0k <01 0,07
Fugitive Emissiuns FUG <0.01 <0.01 - (L04 00! 0.01 0.07
Total 0.02 0.02 <001 0,27 0.09 01z <0.01 0,52

Chesapeake Operating, LLC | Permit Application

Trinity Consultants




Wyoiming Site: Smith Creel 8:32-70 & Pad
. H 3 W

FACILITYWIDE EMISSION CALCULATIONS - SUMMARY

Equipment propased by Chapter 6, Section 2 Construction Permit Application

Equipment Unit ID Estimated Emissions (tons/yr)
Acetaldehyde | Acrolein | Benzene [Ethyl-benzene] Formaldehyde | Methanal | n-Hexane | Toluene Xylenes | Other HAPs |Total HAPs

‘T'wo (2] Combustion Chambers
(Pilot Gas + Burner + Tanks +TL CMB-1-CMB-2 & 0.04 0.04 <001 - Q.40 0.17 0.24 =0.01 0.89
Combustion)
One (1) Air Assisted Flare AAF-1 <0.01 - <001 - <001 <001 <001 <0.01
Thiree (3) 0:50: MMBA/Hy Heacar HI-1 - HT-3 <0.01 001 L 0.01 <001 . <001 001
Treacer Burners
EEL{R) 400 bl Gil Taaks - OTK-L - OTK-A : s 002 002 2 0.5 007 an . 037
Controlled by Combustion Chamber
Four (4) 400-bbl Produced Water
Tank - Controfled by Combustion WTK-1- WTK-4 5 <001 =0.01 - - <001 <0.01 <001 =0.01
Chamber
Truck Loading - Condensate - = 001 o2 - = 0.13 .06 0.09 0.31
Iruck Loading - PW <0.01 <0.01 - <0.01 =0.01 =001 - <0.01
Two (2) Standard Flares 0,02 0,00 - - 0.24 0.03 0.01 0.30
Fugitive Emlssions 3 0.02 0.01 - 2 0.15 0.05 0.07 0.29

Total - - 011 0.09 <0.01 - 1.10 0.39 0,52 <0.01 2.20
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OIL TANK EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

Unit i = (FIK-1 - OTK-H (Each} OTK-1 - 0T (Total)

Mumber of Tanks = i
Capacity (hbl) = 4nn 5
Capacity (gal] 16,800 -

Thraughpat (bbl /)’ = 627,800 S,.022,400.00
Throughput (galfyr)' = 26,307.600 210,940 500
Throughput (bbifd}' = 1720 13,760

: 3764714

Tanks 4.0.9d Working Losses [lb/yr)* =

Tanles 4.0.9:0 Breathing Losses {Ib/y 232727
Tanks 4.0.9d Total Losses [Ib/yr]” = 3997440
Flash Ernssion Factor (Ib VOC/bbI) = ang 1 5
900 BRI

Combustion Chamber Combustinn Chamber
Contenl Efficiency = 960 9100
Uncontrolled YOU Emissions
T
OTK-1 - OTK-8 (Each) OTK-1- OTK-B {Tutal)
Emissions Ave Ib/hr” tons/yr® Avg. Ib/hr” tons/yr "
Warlking 430 18.82 3438 150,59
Breathing 0.27 L16 213 9.1
Flashing 651 2050 52.006 228,03
Total 1107 4449 nes7 38793
Proposed Uncaptured YOU Emisslons’ - Emissions that are not Captured by Ui Combustors (Represented under Ol Tanks I the Summa o
E OTK-1 - OTK-8 (Each) OTK-1 - OTK-8 {Tolal)
Emissions L Avp e tons/yr ! Avg /b ' tons/yr
Working 0.09 038 069 Lol
Breathing 0.01 nu2 004 [(RL)
Flashing ni3 057 1.04 1.56
Tetal 0.22 097 177 7.76
aptured and Controlled by Combustors (Represeated under Combustors in e Sumnry Tables]
T
OTK-1 - 0TK-8 {Each) OTK-1 - OTK-B (Total)
AvgIbshr tonsfyr " Avg. b/ tons/yr '
Waorking, 00842 037 1.67 295
Breathing Lol 002 n.04 [{B L]
Ulashing 0.13 056 1.02 347
Total 0.2 095 1.74 760
! {ndividual tank throughputs shown foe worst-case breathing eimnissions estimate anly and not intended as a per tank lirmit.
“ Working and breathing losses for all tanks modeled as Gasoline RYP 1L oy conservatve ennssions estimate, Flashing enission faci caloufntl with Pramay process sinlations, Provess siulation resnlts and
EPA Tanks 4.09d emissions reports attached. Tank vaper destroyed by combustion chamber with manufactured-vstimated 984% contral e
Caleulated by Promax process simulation (report attached]
' Control efficiency of the combustor is H8 ¥
7 Due to varfable shori-term emission rates, average lb/r hased on annual emissions shown for reference only.
Uncontralled Hourly Enissions, Each {[%/he] = 0.9d Working Losses {Ib/yr) / 87060 (hrs/yr)
and
Tanks 4.0.9d Breathing Lusses (Io/yr} / 8,760 (hrsfyr)
and
Flash Emission Factor (Ib VOC/bbl) x Throughput (bblfyr) /8760 (h
Uncontralled Working Hourly Emissions, Each {Ib/hr) = vt 130 1
v | 8,760 hr v
atrolled Hourly Emissions, Each (1b/hr) * Total Number of Tanks
wgom | 118 Tunks . 3138 10
hr hr
Tncontrolied Annual Emissions, Each (tpy) = Uncontrelled Hourly Entissions, Each (Ib/lie] * B760 (hes/yvr) " [1 ton /2000 [b]
Uneontrolled Annual Emissions, Each [tpy) = _azom | 8760 hr 1ton L 1842 ton
hr | w 20001 v
*Uncantrolicd Annual Emissions, Tetal (1py) = Uncantrolled Annual Emissions, Each (1py) * Total Nunmber of Tanks
Uncontrolled Annual Working Emissions, Total (tay) = 18,82 ton 08 Tanls =
¥ yr
I Uneaptured Houtly/ Anaual Emissions (Ib/hr or tpy) = Uncontralied Emissions (Ib/heor ipy) * (1- Capture Eliciency ()]
1 praposed Uncapturce Houtly Emissions {Ib/hr) = Uneontrolled Emissions (Ib/hi) * {1- Capture efficiency {%})
Propused Uncaptured Warking Hourly Emissions (Ib/hr] = _ aaulb | 1-98% = : .00 b
hr i
' proposed Uncaptured Hourly Emissions, Total (b/hr) = Propesed Uncaptured Hourly Emissions, Each (Ib/he) * Total Number of Tanks
Praposed Uneaptured Working Hourly Emissions, Total {Ib/hr) = 0.091b | 08 Tanks = 060 1b
e [
¥ proposed Uncaptured Annual Emissions, Each (tpy) = tneaptured Hourly Emissions, Tach (Ib/hr) ¢ 8,760 (hes/yr} (1 ton/2000 k)
Propased Uncaptured Working Annuat Emissions, Each (ipy) = 0.09Ib 8760 hr Loy : .36 ten
e | yr | Zp00lh v
" proposed Uneaptured Annual Emissions, Total (tpy) = Uneaptired Annual Emissions, Each (tpy] * Total Number of Tanks
ured Annual Warking Fnssions, Total {tpy) = oaswn | 08 Tanks i . 301wn
yr wr

Chesapeake Operating, LLC | Permit Application
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" Contralled VOC emissions are captured vapors from the tanks which are routed and combusted by the Combustors and shown and accnunted for under the conhustor

OIL TANK EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

Captured Emissions = Uncontrolled Emissions - Uncaptured Emissions,

" Proposed Controlled Hourly Emissions (1b/hr) =
Proposed Controlled Working llourly Emissions {Ih/hr) =

" Prapased Controlled Hourly Emissions, Total {Ih/hr) =
Propased Controlled Warking Hourly Emissions, Total (Ib/hr) =

" Propused Cantralled Annual Emissions, Each (tpy] =

Proposed Controlled Working Annual Emissions, Each (tpy) =

" Propased Contralled Annual Emissions, Tetal (tpy] =

Contralled Working Annual Working Emissions, Total {tpy) =

Chesapeake Operating, LLC | Permit Application
Trinity Cansultants

Captured Emissions {Uncontrolled Emissions - Uncaptured Emissions] (Ib/hr) * (1-
143010 -009 1] | 1-98% 2

hi

Propased Contralled Haurly Emissions, Each (Ib/hr) * Tatal Number of Tanks
0.08 1y | 0B Tanks =

hr

Controlled Hourly Emissions, Each {Ib/hr) * 8,760 {hrs/yr} * (1 tan/2000 Ih)

0.08 1b B,760 hr 1 ton
[ | v [ 2,000 Ib,
Contralled Annual Emissions, Each (tpy] * Total Number of Tanks
0.37 ton 08 Tanks =
P |

5 in the summary tables,

Control efficiency (%))

0.081b
hr

067 Ib
hr

= 0.37 ten
yr

295 tan

yr



OIL TANK EMISSION CALCULATIONS - HAZARDOUS AIR POLLUTANTS

Unit 1> OTK-1-0TK-8 (Each) OTK-1 - UTK-8 {Total]
Number of ) -
400 .
¥ L6uou .
Thiroughput (hbl/vi) = 627,800 5,022,
Throughput {galfvr) = 26,367,600 210,940,800
Throughput (bbl/d 1,720 1
Capture Efficiency = BRI GH0O%

Chamber

Combustion Chamber Combustin
GH00%, G

Control Typ.
Control Efficiency

Upcontrolled Hazardous Al Pollutant B

T
OTK-1- 0TK-8 (Each) OTK-1 - OTK-8 [Total)
Pollutant Avg.lb/he? tons/yr? Ave.b/hr tans/yr”
Total vor ! 11.07 1449 8857 47,93
n-Hexane 022 0.96 1.76 769
0.03 o1l 0.20 081
Toluene 011 047 0.5 374
Ethylbenzene 0ol niz 0.21 093
Rylenes 015 0.66 121 529
Other HAPS 000 naon on (LAY
Tutal HAPS 053 232 223 14,53
Proposed Uncaptured VOC E jons” - Not captured by the c 5 [Represented under Ol Tanks in the sugunary tables]
OTK-1 - OTK-B (Each) OTK-1 - TK- [Total)
Pollutant Avp b/’ tons/yr " Ave e ? tonsfyr "
Total VOL 0,22 ng7? 177
n-Hexane =001 0.02 004
Benzene <01 <b.l <0
Toluene ELEUE FIRITY nuz
Ethyl ne =001 <001 <01
Xylenes <001 0.1 0.02
Uther HAPS .00 000 0,00 .
Total HAPs 001 005 .08 0.37
Proposed Controlled azardous Al Pollutant Einissions "= Coutrolled by Gombustor [Represented wnder & [ the summary tables)
T
OTK-1 - OTICB (Each) OTK-1- OTK-8 (Tutal)
Pollutant Avp. b/l 't tons/yr Avg. h/he tons/yr '
Total VOC 022 0.95 760
a-Huxane <01 0.02
Benzene =0 <041
Toluene =001
Ethylbenzene <0.01
Xylenes 0.01
Other HAPS .00 noo
001 o5 nna 036

Tatal HAPs

in

Estimited Hazardous Air Pollytant Composition (wte)

Pollutant Wit
1.983%
0.226%
sliene 0.965%
Ethylhen: 0.239%
%

Xvlenes
Other HAbS

‘Total HAPs 4+.78%,

1

VOC emissivns caleulated in the Criteria An Pollutant caleulatio

2 Dye to variable shorl-term emission rates, average Ibfhr based on annual cmissions shown for reference only.

Uncontrolled Hourly Emissions, Each (lb/br} = “Fanks Uncontrolled VOU, Each (lfyr] * HAP Coniposition wi
Uncontrolled n-Hegane itourly Emissions, Each (Ih/hr) = 1107 Ib | 1494% = o
hr
* Uncontralled n-Hesane Hourly al (lo/hr) = rolled Hourly Enissions, Each (Ib/he) * Total Number of Tanks
Uncantrolled n-Hexane laurly Emissions, Total (b/he] = v2zin | 08 Tunks =
hr
*Uncontrolled Annual Ennssivns, Each (Lpy) = Uncontralled Hourly Enussions, Each (Ib/hr) © 8,760 (hrs/yr} * {1 ton/2000 L)
Uncontrolled n-lluxane Annual Emissions, Fach {Lpy) = 0,22 b | 19,760 hr 1 ton Z
hr | v ] 2,000 1h
)= Uneontrolled Annual Emissions, Bach (tpy) * Total Number of Tanks
ons, Tolal (Lpy) = 0.96 ton 08 Tanks = o 7.69 ton _
¥ ¥

s {Ib/hir or thy ] are represented af emissions at the tank level

* Uncaptured Hourly/ Annual By

" proposed Uncaptared Hourly Fmissions [ib/hr) = Uncontralled Finissions (b} * (1- Capture efficiency [%41)

Proposed Uncaptured n-Hexane Waorking Hourly Emissions (In/hr) = 0221 1- 9% = o
r

opused tneptured Hourly tons, Total (In/hi) = Praposed Uneaptured Hourly Entissions, | Potal Numlser of Tanks

Proposed Uncaptured n-Hexane Hourly Emissions, Total {lb/hr) = <001 b | 08 Tanks =
b

“ propased Uncaptured Anaual Eisisstons, Each ((py) = Uncaptured Heurly Esvissions, Each (Ib/he} © 8760 (hesfyr] ~ (1 ton/ 2000 b}

Proposed Uncaptured Antual n-Hesane Emissions, Eacht [1py) = oty | 8,760 hr | 1ion g B
W | ¥ | 2000 1

" proposed Uneaptured Annual £ s, Total (tpy) = Incaptured Annual Emissions, Each (tpy] * Total Number of Tanks

Proposed Uncaptured n-Hesane He il (tpy) = 002w | 048 Tanks = -

e

v

Chesapeake Operating, LLC | Permit Application
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OIL TANK EMISSION CALCULATIONS - HAZARDQUS AIR POLLUTANTS

" Controlled HAP emissions are captured vapors from the tanks which are routed and combusted by the Combustors and shown and accounted for under the combustors in the summary tables.

Captured Emissions = Uncontrelled Emissions - Uncaptured Fmissions,
" praposed Controlled Hourly Emissinns, Each (Ib/hr) =
Proposed Controlled n-Hexane Hourly Emissions, Each {Il/hr) =

" praposed Controlled Hourly Enussions, Total (1b/hr) =
Praposed Cantrolled n-Hexane Hourly Emissions, Tatal (Ib/hr) =

" Proposed Controlled Annual Emissions, Each (tpy) =
Proposed Controlled n-Hexane Annual Emissions, Each (tpy) =

" Propnsed Controlled Annual Emissions, Total (ty) =
Proposed Controlled n-Hexane Annual Emissions, Total {tpy) =

Captured Emissions (Uncontrolled Emissions - Uncaptured Emissions) (Ib/hr) * (1- Control efficlency (%))

102216 - <001 Ih ]| 1-98% -
hr
Proposed Controlled Hourly Emissions, Each (1b/hr) * Total Number of Tanks
<0.011h 08 Tanks =
hr
Controlled Hourly Emissions, Each (lb/hr) * 8,760 (hrs/yr) * (1 ton/2000 1b)
<0.011b 8,760 hr 1ton
hr | yr 2000 1b
Contrnalled Annual Emissions, Each (tpy) * Tatal Number of Tanks
0.02ten | 08 Tanks =

2 \

=0.01 b
hr
0.03 I
hr
= 0.02 ton
¥
0.15tn

e

" Representative separator oil analysis attached. HAP weight % calculated as % of total VOCs in sample, All HAP assumed to volatilize from liquids for most conservative estimate.
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FIXED ROOF QIL TANKS - EMISSION CALCULATIONS i

Fixed-Roof Tank Emisslons Enter or ekt #ll informaticn in bold lnes. Al oiher values are automacally calculated o

Based on AP-42, February 1996, Section 7 1.3.1. e L retos i QY

Variable Instructions/Defaulls Value

Tank identification Srith Craek 8-32-70 B Pad (PN 910195) OTK1-OTK-# (Each) ,
Actual Location Conversn County o -
Location for Galculation Purposes Select nearasi cily with defined metsarological data Caspar, Wyoming

Type of Substance Selact Organic Liguid, Petroloum Distillate, or Crude Oil Fetroleum Distillate

Contents of Tank Select from list (add new compounds in 'VOLS' tab): Gasoline (RVP 11) -

Tank/Roof Type Selacl Cone, Dome, or Horizontal Tank Cona

Underground? Seleet Aboveground or Underground Abovaground

Diametar, it ?

Shell Height or Length, It 1]

Nominal Capacity, gal 5,075 i

T gallonshyr 5,367,600

Tank Paint Color Select from [ist [Default = White) Gray/Light o
Tank Paint Condition Soluct from list (Default = Good) Good B
|Effective Diameter & 12.0 g
Geomelric Capacity, gal 16.820

Maxmum Linuid Height, 1t 20.0

Average Liguid Heiaht, 11 Dafau = Maximum Liqud Heahl | 2 10.00 -
Cone Tank Roof Skipe. il 0626, NIA for Horizontal tanks 0.0525

Dome Tank Roof Radus, It fizctive Diameter A e

Dome Tank Roof Height, i FA, -
Roof Outage. i 125

0.13 =

[\Vapor Space Outage, ft - —
145

anor Spaca Volme, 13
Average Daly Minmum Ambient Temperalura, F 1.50
Averags Daily Maxmum Ambient Tempersturg, F 58.51
Daily Talal Solar Insolalion Faclor, Blu/lt'2/day. 1394
Daily_Avarage Ambiant Temperatura, F 5 = 5
Tank Pamnl Solar Absorbance, dimiensionless 0540 _
Saily Vapor Temperaivre Rargo, R 40, o
[Baily_Average Liguid Sud. Temperature, F 52
Daily Minimun Liguid Suil. Temperaturs, F 42
624

Daily Maximum Liqud Surf. Termps| s F -
Liquid Buk Temparature -
65,0

Vanor Moleciiar Weight, Ibflomol . ~
Anloine's Gaofficient A } [ i g

Anloing's Cogfficiont B . NA T o

Anloine's Ceeffcient © NiA

Tvpe of Substatice tlor use in calaulabars) Gas -
Vapor Prossure al Daiy_Av. Lauid Surf. Temp., psia 1962

Vapor Pressure at Daily Mo, Ligud Sur. Temp., psia . )

apor Pressure at Dally_Max Liguid Surl, Tamp., psia 6,030 _

\apor Pressure Cakculation Method AP-12 Fiqure 7.1-14b: RVP=11 8T Slopo=3

Vapar Density, B3 . 0058712

Daily Vapor Pressun rangs, psi 7.985 -

Breathar Vent Pressura Setling, psig Defaul = €.03 00300 ) 1

Breather Venl Vacuum Sefling, psig Defaul = -0.03 10,0300 5 |

Ereather Vent Pressure Selling Range, psi G 0600

Ambient Presste, psia 121 )

Vapor Space Expansian Faclor 0.3474 o —

\ented Vapar Salurabon Facloc G272 ST o

Annual Tumovers ) 155632 _ ' -

Turnover Faciar ) [

Working Loss Product Factor 3 .00 -

Standing Sloraga Loss, Ibiyr 2397 =
37647

‘Warking Loss, Ibfyr
Total Losses, [biyr

33874
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WATER TANK EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

UnitiD= WTK-1- WTK-4 (Each) WTK-1 - WTK-4 (Total)

Nupiher of Tanks = 4
Capacity {bhl] = 400 -
Capacity (gal) = 16,800 -
Throughput {bbl/yr)' = 136,675 547,500
Throughput (gal/yr)' = 3,748,750 22,995,000
Throughput (bbl/d)' = 375 1.500
Tanks 4.0.9d Warking Losses (lh/yr)’ = 11.256.32 -
‘Tanks 4.0.9d Breathing Losses (Ib/yr)’ = 232727 -
Tanks 4.0,9d Total Losses {Ib/yr)* = 13,583.59
1% Tanks 4.0.9d Warking Losses (Ib/yr)’ = 11256
1% Tanks 4.0.9d Breathing Losses {Ib/yr)” = 2327
Flash Emission Factor {Ib VOC/bbl) = 0.01613 -
Capture Efficiency = 98.00% 9800%
Control Type = Cambustion Chamber Combustion Chamber
Cantrol Efficiency * = 98.00% 98.00%
Uncontrelled VOC Emissions
T
WTK-1 - WTK-4 (Each) WTK-1- WTK-4 (Total)
Emissions Avg. Ib/hr ® tons/yr* Avg.Ib/hr” tons/yr"
Working no1 0.06 005 0.23
Breathing <0.01 0.01 001 0.05
Flashing 0.25 L10 101 441
Total 0.27 117 107 +.69
: 4 N
T
WTK-1 - WTK-4 (Each) WTK-1 - WTK-4 (Total)
issions Avg. Ib/hr " tons/yr "' Avg.Ib/hr tons/yr
Warking <0.01 <0.01 <001 <0.01
Breathing <0.01 <001 <01 <0.01
Flashing “0.01 0.02 0.02 0,09
Total .01 0.02 noz 0.09
Proposed Controlled YOC Emissions' - Contrelled by Combustor (Represented under Combustor in the summary tables)
T
WTK-1 - WTK-4 (Each) WTK-1 - WTK-4 (Total)
Emissions Avg. Ib/hr '® tons/yr ' Avg. Ib/hr " tons/yr "
Working <001 <0.01 <001 <001
Breathing <0.01 <0.01 <0.01 <001
Flashing <0.01 0.0z 0.02 0.09
Fotal 0.1 0.02 002 0.09

" Individual tank throughputs shown for worst-case hreathing emissions estimate only and not intended as a per tank limit.

* Warking and breathing losses for produced water modeled assuming all water is crude (Gasoling RVP 11 for conservative emissions estimate) and 1% of the calculated emissions are emitted Flashing emission
factar caleulated with Promae process simulations, Process simulation results and EPA Tanks 4.09d emissions reports attached. Tank vapor destroyed by combustion chamber with manufactured-estimated 98%
contral efficiency,

* Caleulated by Promax process simulation (report atached),

'Contral efficiency of the combustor is 98 %,

" Due to variable short-term emission rates, average Ib/hr based on annual emissions shown for reference only.

Uncontrolled Hourly Emissions, Each (Ib/hr) = Tanks 4.0,9d Warking Losses (lb/yr) / 8760 (hrs/yr)
and
Tanks 4,0.9d Breathing Losses (Ib/yr] / 8,760 (hrs/yr)
and
Flash Emission Factor (Ib VOC/bbl) x Throughput (bhl/yr} / 8,760 (hrs/yr)
Unecantrolled Warking Hourly Emissions, Each (Ib/hr) = 112.561b l yr = 0.011b
yr | 8,760 hr hr
" Uncontrolled Hourly Emissions, Total (Ibfhr) = IIncontralled Hourly Emissions, Fach (Ib/hr) * Total Number of Tanks
Uncontrolled Hourly Emissians, Total ([ /he) = 0.01 Ih | 4 Tanks =
hr
" Uncontrolled Annual Emissions, h(tpy) = Uncontrolled Hourly Emissions, Each (Ib/hr] * 8,760 (hrs/yr) " {1 ton/2000 |b)
Uncantralled Annual Emissions, Each (tpy) = oot | 8760 hr | Lton w 0.06 ton
hy | yr | 2,000 1b yr-
Unenntralled Annual Emissions, Total {tpy) = Uncontrolled Annual Emissions, Bach (tpy} * Tatal Number of Tanks
Uncuntrolled Annual Working Emissions, Total (tpy) = 006ton | # Tuitks # 0.23 ton
yr \ vr
" Uncaptured Hourly/ Anaual Emissions (Ib/hr o tpy) = Unconcrolled Emissions (1/hr or tpy) * (1- Capture Efficiency (%))
" proposed Uncaptured Hourly Emissions (Ib/hr) = Uncontrolled Emissions (Ib/hr) * {1- Capture efficiency (%))
Proposed Uncaprured Warking Hourly Emissions {lh/hr) = 001 1 | 1-98% - <0.011b
hr ] hr
" Prapased Uncaptured Hourly Emissions, Total (Ib/hr) = Propased Uncaptured Hourly Emissions, Each (Ib/hr) * Tatal Number of Tanks
Proposed Uncaptured Working Hourly Emissions, Total (Ih/fhr) = <0.011h | 4 Tanks = <001 1b
hr | hr
" Propused Uncaprured Annual Enussions, Each {tpy) = Uncaptured Hourly Emissions, Each (ib/hr) * 8,760 (hrs/yr) * (1 ton/2000 1b)
Proposed Uncaptured Working Annual Emissions, Each (tpy) = <0.011b | 8,760 hr 1ton = <0.01 ton
hr | yr | 2,0001h r
" broposed Uncaptured Annual Emlssions, Total (tpy) = Uncaptured Annual Emissions, Each (tpy) * Total Number of Tanks
Uneaptured Annual Working Emissions, Total (tpy) = <0.01 ton { 4 Tanks = <001 ton
yr yr
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WATER TANK EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

sy Lalles.

I are 1outed and combusted by te Combustors and shown and aveos

B Contratled VOU emissivns ore captured vapers [rom the tanks v

Capured Enssions = Uncontrolled B vissions - Uncaptured Bmissions,
¥ praposed Controlled Hourly Emissions (Ih/hr) = Captured Emissions (Uncontralled Emissions - Uncaptured Emissionsd (ih/hi} * (1 €
Proposed Contralicd Working Hourly Emisstons (Ib/h) = 10,01 - <001 1h]| 1-98% =

hr

" proposed Controlled Hourly Emissions, Total (Ib/hr) = proposed Controlled Hourly Emissions, Each (1b/hr) * Total Number of Tunks

Praposud Controlled Wuorking Hourly Emissions, Total (lb/hr) = <0.011h 4 Tanks = =0.01 b .
hr hr
' proposed Controlled Annual Emissions v) = Controlled Hourly Enissions, Each (Ib/hr) * 8,760 (hrs/yr) = (1 tun/2000 ib)
vroposed Controlied Working Annual Lmissions, ach (tpy) = <001 Ib 4,760 hr 1 ton o =
I yr | 2000 Ib vr
M propused Controlisd Annual Emissions, Total [tpy] = Controlled Annual Emlssions, Eauh (tpy] * Total Number ol Tuanks
Controlled Wourking Anpual Working Emisstons, Total [tpy] = =0.01 tun 4 Tanks = - 0,01 ton

yr
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WATER TANK EMISSION CALCULATIONS - HAZARDQUS AIR POLLUTANTS

Unit ID WTK-1- WTK-4 (Each] ~ WTK-1- WTK-4 [Total]
Number of Tanks 4 .
Capacity (bbl) = 400
Capacity (gal) 16,800 -
Throughput (bbl/yr) = 136,875 547,500
hroughput (galfyr) 5,748,750 22,995,000
Throughput (bhi/d) = 375 1500
Capture Efficiency 98.00% 93.00%
Control Type = Combustion Chamber Combustion Chamber
Contral Efficiency S8,00% 94,00%
Overall Reduction Efficiency = 96.0400%
Uncontrolled Hazardous Air Pollutant Emjssions
WTK-1 - WTK-4 (Each) WTK-1- WTK-4 [Total}
Avp, Ib/hr? tons/yr? Avg, Ib/hr* tons/yr *
Pollutant
Total voc ' 0.27 117 1.07 469
n-Hexane <0.01 0.02 0.02 0.09
Benzene <0.01 <0.01 <0.01 0.01
Taluene <0.01 201 0.01 0.05
Ethylbenzene <001 <001 =0,01 [{Xi}]
Xylenes <001 a0z 0,01 0.06
Other HAPs @00 0.00 0.00 0.00
Tatal HAPs 0.01 0.06 0.05 0.22
Proposed Uncaptured HAP "~ Nog captured by the L (Represented under PW Tanks in the suimmary tables)
WTK-1 - WTK-4 (Each) WTK-1- WTK-4 [Tatal)
Avg, Ibshr” tons/yr* Avg Ib/hr tons/yr "
Pallutant
Total VOO ' 0.01 0.02 0.02 0.09
n-Hexane <001 <0.01 <0.01 <0.01
Benzene <0401 <001 <0.01 <0.01
Taluene <001 <l <0.01 <001
Ethylbenzene <001 <001 <001 <001
Xylenes <0.01 =001 <0.01 <001
Other HAPs 000 0.00 0.00 0.00
Total HAPs <0.01 <001 <0.01 <0.01
Proposed Controlled Hazardous Air Pollutant (HAP) Emissi Lontrolled by C (Represented under Combustor in the summary tables)
T
WTK-1 - WTIK-4 (Each) WTK-1- WTK-4 (Toral)
Avg, Ib/hr " tons/yr Avg Ib/hr 1! tons/yr '
Pollutant
Toral vo© ' 0.01 0.02 0.02 0.09
n-Hexane <0.01 <001 <001 <0.01
Renzene <0.01 =0.01 <0.01 <0.01
Toluene <0.01 <0.01 <0.01 <0.01
Ethylbenzene <0.01 <0.01 <0.01 <0,01
Xylenes <0.01 <0.01 <001 <0.01
Other HADs oo {100 .00 on
Total HAPs <0.01 <0.01 <0.01 <0.01
Estimated Hazardous Air Pollutant Composition (wi%s) '
Pollutant Wt
n-llexane 1.983%
Uenzene 0.226%
Toluene 0.965%
Ethylhenzene 0.239%
Kylenes 1.361%
Other HAPs ©.000%
Total HAPs 4.70%
' v emission calculated in the Criteria Air Pollutant caleulations.
* Due to variable shart-term emission rates, average [b/hr based on annual emissions shown for reference only.
Uncontrolled Hourly Emissions, Each (1h/hr) = Tanks Uncontrolled YOC, Each [Ih/yr] * HAP Composition wi%
Uneontrolled n-Hexane Haurly Emissions, Each (Ib/hr) = 0.27 Ib 1.98% = <0.01 1b
hr hr
*Uncontrolled n-Hexane Hourly Emissiens, Total (lb/hr) = Uncontrolled Hourly Emissions, Each (Ib/hr} * Total Number of Tanks
Uncontrolled n-Hexane Hourly Emissions, Total (Ib/hr) = 0.011b 4 Tanks = 0.02 1b
he hr
*Uncontrolled Annual Emissions, Each (tpy] = Uneontrolled Hourly Emissions, Each {Ib/hr} * 8,760 (hrs/ye] * (1 tan/2000 1hy
Uncontrolled n-lexane Annual Emissions, Lach {tpy] = 0.011b 8,760 hr 1 ton =
e | yr | 2.0001b
"tincantralled Annual Enussions, Total {tpy) = Uncontrolled Annual Emissions, Each {tpy) * Total Number of Tanks
Uncontrolled n-Hexane Annual Emissians, Tntal {tpy] = 0.02 ton 4 Tanks = 0,09 ton
yr yr
" Uncaptured Hourly/ Annual Emissions [Ib/hr or tpy) are reprosented at emissions at the tank level,
" Proposed Uncaptured Hawrly Fmissions (Ib/hir) = Unconteolled Emissions (1b/hr) * (1- Capture efficiency (%))
Proposed Uncaptured n-Hexane Working Hourly Emissions (Ib/hr) <001 b | 1-98% = <0.01 b
hr hr
"Proposed Uncaptured Hourly Envssions, Tatal (Ib/hr) = Proposed Uncaptured Hourly Enissions, Each (Ib/hr] * Tatal Nuinber of Tanks
Propased Uncaptured n-Hexane Hourly Emissions, Total {Ib/r] = <0.01 I 4 Tanks = <0.01 Ib
hr hr
" Propased Uncaptured Annual Emisstons, Each (tpy) = Uneaptured Hourly Emissions, Each (Ib/hr) * 8,760 (hrs/yr) * (1 ton/2000 by
Proposed Uncaptured Annual n-llexane Emissions, Lach {tpy] = <antly | H,760 hr 1ton R
hr | yr | 2,000 1k
' prapesed Uncaptured Annual Emissions, Total (tpy) = Uneaptured Annual Emissions, Each (tpy) * Total Number of Tanks
Prapased Uncaptured n-Hexane Hourly Emissions, Total (tpy) = <0.01 ton Tanks = <0.01 ten
v I
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WATER TANK EMISSION CALCULATIONS - HAZARDOUS AIR POLLUTANTS

1 Cantrolled AP enssions are captured vapors front the Gnks which are cambusted by the Gombustors zd showinwnder the conbustors i the summary Libles,
Captured Emissions = Uncontrolled Emissions - Uncapiured Emissions
4 praposed Contrulled Hourly Emissions, Each (Ib/hr

= Captured

issions (Uncontrolied Emissions - Uneaptured Enussions Mo/ * (1. Control efficiency ()]

Proposed Contralled n-Hexane Hourly Emissions, Each (1b/hr) = {0011 - <001 1b]] Lo 9% = <001 10
nr | - T .
" proposed Contrafled Hourly Emissions, Total {Ib/hr] = Propased Contralled Houely Eniissions, Bach (I/hr] * Total Numbier of Tanls
Propused Controllad n-3lexane Hourly Emissions, Total (/) = ooty | 4 Tanks = =
hr |
" propased Contrutled Annual Fssions, Fach (tpy) = Cantralled Hourly Emissions, Each (bylir] = 8,760 (rs/ye) * (1 1en/2000 1b)
Proposed Contralled n-ilexanc Annual Emissions, Each {tpy) = <001y | #.760 hi 1 ton -
hr | vt | 2000 1h vr
% propused Contralled Annual Emisslons, Tolal {tpy) = Controlled Annual Emission, Each {tpy] * Total Number of Taitks
Proposed Controlled n-Hexane Annual Emissions, Tatal (tpy) = <i01 ton \ 4 Tanks B L <001 tan
¥ yr

Y fepresentative separatar oll analysis allached HAP w eipht % colculated as % of Intal VOCs in sample. A HAP assumed to volatifize from ligeids e most conservatbee estimate,
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FIXED ROOF WATER TANKS - EMISSION CALCULATIONS

Fixed-Roof Tank Emissions Enter or select all in‘ormation in bald lines. A other values are aulsmatically caleulated or
Based on AP-42, February 1896, Section 7.1.3.1. :;::';“::ue'::‘:fnf:x::':;‘ﬂf‘::":'.‘s‘l“;,"ﬁ:’;:ﬂ':m'"" Exlclisfens. Delacks

Variable Instructions/Defaults Valug

Tank Identification Smith Creek 8-32-70 8 Pad (PN 910195] WTK-1- WTK-4 (Each]
Aclual Location Converse Caunty
Location for Calculation Purposes Select nearasl city with defined metearolagical data Casper, Wyoming
Type of Substance Salaci Organic Liquid, Petroleum Distillate, or Crude Qil Petrolaum Distillate
Contents of Tank Select from list (add now compounds in ‘VOLs' tab): Gasoline (RVP 11)
Tank/Roof Type Select Cone, Dome, or Horizontal Tank Cone
Underground? Select Aboveground or Underground Aboveground
Diameter, ft 12

Shell Height or Length, # 20

Nominal Capacity, gal 16,075
Throughput, gallonsiyr 5,748,750

Tank Paint Color Select from list (Default = White) GrayiLight

Tank Paint Condition Select from list (Dafault = Good) Good

Effoctive Diameter, f 12,0

Geomelric Capacity, gal 16,920

Maximum Liguid Height, fi 20.0

Average Liquid Heighl. ft Default = Maximum Liguid Height / 2 10.00

Cone Tank Roof Siope. firft Default = 0.0625; N/A for Horizonlal tanks 0.0625

Dome Tank Roof Radius. ft Default = Effective Diamater NIA

Dome Tank Roof Height, ft NIA

Roof Outage, fi 0.125

Vapor Space Culege, ft 10.13

Vapor Space Volume, "3 1145

Average Daily Minimum Ambient Temperature, F 3160

Average Oaily Maxnmum Ambient Temperalture, F 58.51

Daily Tolal Sciar Insclation Faclor Bl/i"2iday 1394

[Dally_Average Ambient Temperature, F 451

Tank Paint Solar Absorbance, dimensionkss 0.540

Daily Vapor Temperalure Range, R 0.

Daily Average Liquid Surf. Temperalurs, F 2

Daily_Minimum Liquid Surf. Temperature, F 2.

Daily Maximum Liquid Surf. Temperature, F 2.4

Liquid Buk Temperature 47.3

[Vapor Molecular Weight, Ibfibmol 65.0

Anloine's Coefficient A NIA

Antoine's Coeflicient B N/A

Anloine's Coefficient C NIA

Type ol Substance (for use in calculations) Gas

Vapor Pressure at Daily Av. Liguid Sud. Temp., psia 4.962

Vapor Pressure at Dailv_Min, Liguid Surf. Temp.. psia 4.049

Vaper Pressure ai Daiky_Max. Liquid Sud. Temp 6.034

Vapor Pressure Calculation Method AP-42 Figure 7.1-14b: RVP=11 ASTM Slope=3
Vapor Density, b/ft*3 0058714

Oaily Vapar Pressura ran 1,085

Brealher Vent Pressure Satting, psiq Defaull = 0.03 ]
Breather Vent Yacuum Setting, psig Defaull = -0.03 |
Breather Vent Pressure Setling Range, psi

Ambient Pressure, psia

Wapor Space Expansion Faclor

Vented Vapor Saturation Factor

Annual Tumovers

Turnover Facior

Working Loss Praduc! Factor

Standing Storage Loss, Ibiyr

Waorking Loss, lblyr

Total Losses, |biyr
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TRUCK LOADING OF CONDENSATE CALCULATIONS - CRITERIA AND HAZARDCUS AIR POLLUTANTS

Submerged

13,700
24,080
L10,140,800

Lot [Bbl/d

hroughput {gal e

Annual Thraughput (gal/ye]
Throughput {1000 & z
G Submerged Londuig

Ui i i), 70%
Captured Vapar Routed t Combustor
Combustion Cha L
Frue Vapur pressure of lgiid loaded +.962 psia
Malecular welght of vapue, M ' = f5 hyThemo!
Avera Temperature of ulk Uol loaded, 7 '= 47.244 ¥
Average Temperature of ull Houid loaded, 7= 507.24 K
Uncontrolled Wazardous Air Pollutant Emissions *
T
Tl
Pollutant /et tons/yr
Tatal VOO 1146 501.31
n-Hexane 227 9.94
Benzene 020 113
Taluene L 404
Etliylbenzene 027 1.20
Xvlencs 1.56 644
Other HAPs (KU .00
Tutal KAT 517 23.95
Proposed Uncaptured VO£ Emissions - Not captured by the toml (Represented under Truck Loading - Condensate in the summary lables)
Tt
Pollutant 1/ tons/vr
Total VO 149 6.52
n-Hexane [ 0.43
Benzene (AR o
Toluene 0ol 0an
Lthyloe <01 0.2
Xylenes 002 009
Other HAPS 0.0 .00
‘Total HAPs ! 0.a7 0.1
Proposed Controlled la < Air Polutant Emissions * - Controlled by Combustor (Kepresented under Combustor in the summary ibies]
T
TL1
Pollutant Ih/br tons/yr
Total Voot 226
Ethylbenzene
Xylenes
Other HAPs
Total Haps ! 011

Estimated Hazardous A Pollutant Composition [wi%] %

Pollutant Wit
n-Hesane Lt
Henzene

Toluene

Cehwlhenzene

Xylenes
Other HAFs

Tualal HAPs AT8%

U AP-42 5.2-4 Gl Loading Lisss 1/ 1000gat) = L2465 PM/T. Praperties based un EPA TANKS &.0.00,

Luss Equation and Variables are from AP-12, Secuon 5.2, Tr

s {[une 2000).

sspuitation and Marketing o Petcoleun |

setien 7,1, Table 7.0 -2, Organic Liguid Storage Tanks (November 2006),

True vapor pressire, floculir we

“ Cantral efficiency of the combustor is 90 %,

e for reference naly,

3 cimissin vates average b/ based o arnual emission

" Bug by variable shor

neantrolted Hourly VOC Eanissions, {Ib/le} = Maxannun Laading Kate [galfhn) * Emission Factor (1h/1000 gad] 7 1000
475 1b 0l ol | 1 - 1A461b
1000 pal | ht | 1000 I
* Uncantralied Annual VOU Emissians, (tpy) = Ihyaughput (gabfir) * Emisston Factar b/ 1000 gal) / 2000
475 1 | 210,941 gal | ton - 50131 tan
100 ol 2000 b 3
* pranosed Uncapured (aury VOC Emissians (/1] tieontrofled Emissions (/] * 11+ Capture elficiense (i)
114461 1 - 98.70% = Ladln
hr hr

Uncontrollvd Aniual VOC Enilssions fuevl® (1= Captuee efficency (%11
50131 ten DT =

¥r

T Proposed Uncaptured Anpual VOC Ennissions,

*Contralled VO cinlssions are eaptured wapors fram the truckloading of condensate which ate cambusted by the Gon busturs and shown under the combustors in the

summary table, Capturs
" iraposed Contralled Hourly VOC s

Ineantrolled Emissions - Uneaptured Enissions] (th/he] * onuol efliciency)
1-98.00% = i 1

hr

Q6 Emissions (1ncanteolied Erissions - Uncaptured Emisssans] (v} * 11 -contral elficiency)
twn ]| 1- 9.0t - 4,90 Lon
[ e

" Proposed Contralled Annual VOC Emis

jons = VOU Enussions * HAP Composition wt

L AP weight % caleulated as % of tatal VOUs in sample, AILHAP assimed to volatilize fron liguids formest conservative

AR Ear
" Repres
estimate,

toe il analysis ittache

tative sepa
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TRUCK LOADING OF PW CALCULATIONS - CRITERIA AND HAZARDOUS AIR POLLUTANTS

Unit I TL2
Fill Methad Submerged
Tvne of Service = Dedicated
Mode of Operation = Nermal
Suturation Factor = 06
Emission Factor (1671000 gal)' = 475
PY Thraughput for Trick-Loaduut (sblfday] = 1500
Throughput (gal/hr) = 2625

Tatal Annual Thraughput for PW Truck-Loadoul (gal/yr) =
Total Awnual Throughput for PW Truck-Loadout (as

22.995,000

N 229,950
Condensate) (gal/yr) " =
Throughput (1000 gal) = 22,995
Cantral Type = Submverged Luading
Vapor Capture Efliciency = 70.00%
Captured Vapnr Ruuted ro = Contbustin
Cambustion Chamber Efficiency " = 90.00%

Nate: Throughput (gal/hr] for PW nading was estiinated assuming that 1% of all loading PW throughput will be equal to the emissions profile of candensate loading,

Trie Vanr pressure of liuid ladest {average nsial, b= 1962 psia
Molecular weight of vanor, M ' = A5 I/ lls-mal
Average Temperature of bulk liguid lvaded, T 7= 47.204 ¥
Average Tempersture of bulk liquid loaded, T= 507,204 R
Uncontrolled Hazardous Air Pellutant Emissions
T
TL2
Pollutant o/hrt tons/yr®
Total VOL 012 055
neHexane =001 ao1
Henzene <0.01 <001
Toluene 0,01 001
clhenzene .01 <0
Kvlenes <001 <001
Other HAFs LR 0.00
Tural HAPs <001 003
L2
Pallutant I/l ® tons/vr”
Total VOU 0.04 016
n-flexane =00 <0.01
Benzene <001 <0.01
Toluene <0.01 <001
Fthylienzenc =001 <01
Kylenes <0.01 =001
Gther 11AvPs 000 0.00
Tatal HAPs ' <001 001
Preposed Centrolled Hazardons Alr Pallutant Emissious - Controlled by C i under (s I the summary tables)
T
TL2
Pollutant lo/hr ” tons/yr "
Total vOC <0 <001
n-Hexane <0.01 a1
Benzene <001 <0411
Toluene <001 <0
Ethylbenzene <001 <001
Kylenes 0,01 <001
Ohes HAbs wou 0.00
Total HAPs *! <0.01 <001
Air Pullutant ¢ {wt%l
Pollutant Wit
n-Hexane
Henzene
Taluene
Ertwlbenzene
Xvlenes
Other HAPs
Total HAPs 4.78%

PAP-A2 5,244 ke 1: Loading Lass (b 1000gal] = 1246%8°0°M /7. Properties based on EPA TANKS 4.0.%1, Thronghput (gal/yr) for "W loading was

estimated assumin

Loss Equatlun and Variables are from AP-42, Section 5.2, Transportation and Marketing of Fetraleun Liquids (June 2008)

True vapor pressure, mleedar weight of sank vapors from AP-42, Section 7.1, Table 7.1-2, Organic Liguid Star

* Cantrol efficiency of the cambustur 1 98 %,

that 1% of all leading MW throughput will be equal to the emissians profile of condensa

e louding

wks (November 2006),

Due to variable shori-terns enission rates, average 1b/hr bascel an annual emissions shown for reference only, Nate that anly 1% of the produced water

can be considered as condensate, Therefore the emi

fons obtained are auiltiplied by 1% to estimate emissions from produced water loading,

*Uncontrolled ourly VOC Fmissions, (/hr) = Maximum Loading Rate (gal/hr) * Emission Factor (1b/1000 gal) / 1000

4751b 2,625 gal | 1 = 012 1b
1000 gal | Wr 1000 I
* Uncontralled Annual VOC Emissions. (1py] = Throughpul (ral/hr) * fmission Facter (1h/1000 zal) /7 2000
4751b | 22,995 pal ton = 0.55 ton
1000 gal yr 20001b ¥r
* Proposed Uncaptured Hourly VOC Taissions (h/he) = Uncontralled Emissions [lb/hr) * (1- Capture efficiency (%]
0121b 1-70.00% = 004 b
he | e
" Propased Uncaptured Anaal VOU Emissions, {1py) = Uncontrolled Annual VOU Emissions (1pv] * [1- Capture efficiency (%))
0.58 ton | 1-70.00% % 0.16 1o
¥ yr

Cantrolled VOC emissions are captured vapars trom the truck loading of produced water which are combusted by the Combustars and shown under the combustors n the sunimary
tables., Captured Emissions = Unenntealied Bmissions - Uncaptuied Kmissions,
? propased Contealled Hanrly VOC

ssions (Ihzhr) =

Captured VO Bmassions (Uncontrolled i - Uneaptured En 5) {l/he) * (1 - control etficiency)
1012 1h - 0,04 1b) 1-98.00% = <0011
ar | hi
Cagtured VOU Emissions (Uncantrollod Emissians - Uncantured Ernissians) (tay] * (1 - control elficiency)
05500 - L1600 ] | 1-98.00% = .01 ton
yr | i

" braposed Contralled Annual VOC Fmissions, (ipy} =

iae
" Representative separator oil analysis attached, HAP weight % calculated as % of total VOCs in sample. All HAP assuimed to volatilize from liquids for most conservative
estimate.

sions = VOU Emissians. * HAP Composition wi%
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HEATER TREATER EMISSIONS CALCULATIONS - CRITERIA AIR POLLUTANTS

Unit IR = HT-1-H (Each}) HT-1 - HT-3 (Total)
Description Heater Treater -
Mumber at Hleater Treaters = i E
Combustar Typ AP-AZ converted to [TV

Gontrol Efficiency = 0%

Max Burner Design Capacity [MMBtu/hr] = 0.5
Puel HHY [Buifsef) "= 1359 .

Annual Fuel Use (MMsel/yr) 22 467
8,760

Annual Operating Hours

Unit 10 HT-1- HT-3 (Each) NT-1-HT-3 (Total]
Pollutant tons/yr * th/hr " o
NOy 021 w15
co 0.18 0.2
WO 0.01 <00l
50, 2001 <
PMyst 0.01 <001
"Mmmai <0,01 <.01
PMyoy” [Xo7) 0.01
AP-42 Factor [or Unlts < 100 MMBtu/hr, (b/MMsel *
Uncontrolled AP-42 Controlled to HHY
Pollutant 1,4-1,-2 {7/90) 1,41, -2 (7/98)
N0y 100.00
[} 7400
550
0.60
570 :
190 253
760 L1z

! Caleulated by Promax process simulation {report attached).

“ Heater Treater En

sions dare based on the heatinput rating of the heater treaters, Annual Fuel Usage rate

500,000

as follows
B scl | #,760 hr | BMsct |
1

|

3 {Wa of lfeate

Annual Fuel Use (MMscl/yr]=

sumed te

1,000,000
e PH

1359 Buu | or i

ymeter in diameter. Total P s the sum of filterable PM and cond

* Al PM {total, condensable and filterable) is
sion Factor {b/MMsel) ¥ Annual Fuel Usage [MMselfyr) /8760 he/yr,

" Emissions {Ib/hr) = Ln
Example Hourly NOy Eiission, Each h/hr = 13 b 3,22 MMsct yr -
MMsch ¥ B760 hr
* Emissions [tp wsiuns {Ib/hr) % Hours of Operation per yaar (8760 he/yr)/ 2000 Ibjton
xample Annual NOy Emissions, Each tpy = 0.05 Ib 4,760 Ir wn = 021 tn
I | Ve 2000 I 1
“utal Emissions = Laissions per Heater Treater x Number of Heater Treaters
Example Hourly NOy Frnissions, Total [ly/hr = Q05 1k 3 Heut = 005 1h
hr hr
Lxample Annual NOy Emissions, Total tpy = 021 ton 3 Healers = 0.64 ton .
¥ ¥r

7 Emission factors shown ubove based on an average higher heating value (HHV) of 1,020 Btu/sel. Emission facturs may be converted to other heating values by multiplying the given emission lactor by the

erage heating value,

ratie of the specified heating value to the a

Example N0y E n Factor, lb/sef =
Exaniphe Ny Erijssiym Fuctery lyfse 100 1y 1,354 A s = o aasaan
MMt | scf | 1,020 B MMsel
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HEATER TREATER EMISSIONS CALCULATIONS - HAZARDOUS AIR POLLUTANTS

UnitID = HT-1-HT-3 (Each) HT-1-HT-3 (Total)
Description = Heater Treater -
Number of Heater-Treaters = 3 .

Combustar Type = AP-42 converted to HHYV
Max Burner Desipn Capacity (MMBu /hr) =

Fuel 1TV (Btu/sef) = 1,359
Annual Fuel Use (MMscf/yr) * = 322 967
Annual Operating Hours = 760 e
HAE Emissions
HT-1-HT-3 (Each) HT-1-HT-3 (Total)
Pallutant 1b/he? tons/yr* Ib/hr® tons/yr®
n-Hexane <0.01 <0.01 <0.01 001
Formaldehyde <0.01 <0.01 <0.01 <0.01
Henzene =0.01 <N.01 =0.01 <001
Toluene <0.01 <f.01 =001 <001
Other HAPs <0.01 <01 =0.01 <001
Total HAPs <0.01 <001 <0.01 0.01
AP-42 Emission Factor , (Ib/MMsef) '
Uncontrolled AP-42 Controlled to HHV

Pollutant 1,4-3 (7/98) 1,4-3 (7/98)
n-Hexane 1AOE+0D 2ANE+0D
Formaldehyde 7.50E-02 9.99E-02
Benzene 2.10E-03 2,8UE-03
Toluene JA0E-03 4.53E-03
Other HAPs 1.80E-n3 253E-03

Emission factors shawn abuve based on an average higher heating value (HHV) of 1,020 Btu/scl. Emission factors may be converted to other heating values by multiplying the given emission factor by

the ratio of the specified hearing value 1o the average heating value.

culated on Heater Treater Criteria Page,
rission Factor (1b/MMseh) x Annual Fuel Usage (MMscf/yr) / 8760 hr/yr

“Anrual fuel use is

* Emissions (Lb/hr)

Example Hourly n-Hexane Emissions, Each Ib/hr = 240 1h | 3.22 MMscl yr = <(.01 b
MMsef | v ] 8,760 hr hr

* Emissions (tpy) = Emissions (h/hr] x Hours of Operation per year (8760 he/yr)/ 2,000 Ib/ton

Example Annual n-Hexaine Emisslons, Each tpy = =001 1h | 8,760 hr on = <001 ton
[ | yr | 2000 1b yr

* Total Emissions = Emissions per Heater Treater * Numher of Heater Treaters

Example Hourly n-Hexane Emissions, Total lh/hr = <001 b 3 Heaters = <0.01 |h
hr r

Example Annual n-Hexane Emissions, Total tpy = <0.01 ton 3 Heaters = 0.01 ton
yr yr
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Criteria Alr Pollutant Enifssions *

COMBUSTION CHAMBER CALCULATIONS - CRITERIA AIR POLLUTANTS

Unitll = CMB-] - CMB-2 (Each)

CMU-1 - CMB-2 (Total)

mbustion Tepe s A2 Converted o HHY
Nunber of Combustors = z
acity (MM hr] = 12 P
er Fuel Use [MMselzvrl' = 1571 343
s Mow Raie (Msclyd) = 0.7s 150
ot Fuel Use [MMse(rer) = 027 058
Annual Ful Use (MMsel/yr) = 15.09 -
Fuel HEY (/e < 1722 -
Aneal Operating Weurs = BI60 -

Unit I CMU-1 -CMB-Z (Each) CMD-1 - CMB-2 (Total)
Pollutany /bt tons/ve [ tons/ve®
MOy LET] 0.8 386
o 011 N2 G0
50, <t <001 vz
PMasin ! [ 001 *15
[ 0.03 001 005
P 002 a0 005 it
Emission Factors
Pollutant Units Converted to il
O, /MM 0
[ T /MMEB a0
50, /b el 14
M 170 Ml anz
M /MMl 121
PMy, b Msl 12nd
1
AL (o cunwdensalle aned filterable ] isasstmmd to e < 1 micramemer in diams L Total M s the surmof flterabke 26 and condeisanle PR

1 fram Giland Sas

7 Wk il £0) emnissaan factrs t

141 and LA-2{7/98) and are biaserd

averagy highar heating vale (HEVD ot LO20 Bt /scf, A2 emisaion fa

Section 14, Tables
tuplying

1 tromn A

Attt amission e shown abusa

s in Ih/MAsc! iy be converted o other heatin

Al

Froduction Falities Capte: 6, Seclion & Parmittng Guidai

Al

e o the verage heating value,

0 1 ! 1,720 Bew | sct - Lt

! Combustion annuai bur
“Calculated by P
Ny il 0 epssie

Example ourly N, E

ax prosess simulation [report att
s (Ib/hr} - Cinssion Factor (i
i, Each b/l

JMMBt ) x Annual

Mbcl

1020 iy

Mhiset | sl ]

use b eabeulated en Combustion Firing Rate estination page

ache:

e {MMscl /v ] ¥ Fu

50 and PR EM R 1M Emi

Example Hourly S0, Emissiun, Fach I/l

T Emissions fy |
Exnmple Annwal NO, £

* ol Emission:
Example Huurly 10,

Example Anoual KU, Em
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0.1 | 15.99 MM, ¥ = Ut ib
MMBLa | vr oA [T
(i /hr} = Emiesan Faetur {15/ MMsel] s Anmal Pl sage (8
101 | 1544 MMsel B
WMl | r o
ation per vear {1760 /et 2000 b fran
oAl | 5,700 hr tn = 1A%
hr i v 2000 1h 4" r
| 2 Combusturs - L o -
|
Lydwn | 2 Cumbustors i
hr |




COMBUSTION CHAMBER CALCULATIONS - VOCs

Combuster Cantrolled Emisslons - VOC

unitn = CMB-1-CMB-2
Nuniber of Combustors = 2
Control Efficiency = T800%

‘The combustar contrals the (1 Tanks (O0TK-1 - OTK-8), Produced Water Tanks [WTK-
produced water (TL-2). The summary of these emissions are given in the table helaw:

- WTK-#), Truck-loadaut of candensate(TL-1) and Truck-loadout of

| All the €. Per Combustor
Tescription Haurly (1n/hr] Annual (tpy Haurly (Th/hr) Annual [tpy)
Ol Tanks 171 760 0.87 80
PW Tanks noe o.09 ol
ick Loaduy - Cund .26 3.490 113

ik Loading - PW <601 <001 <001
[Total 402 17.60 201 8680
Nate 1 The above emissions have heen caleulated under the Individual emission units (0il Tanks, PW Tanks, Truck Loadout - Condensate and Track Loading - PW) and are

shown here for representative pur poses anly.
Nate 2: The captured, cantrolled emissuns from all the above sources have been assigned under the conbustors in the summary tables and the uncaptured, non-combusted
emissinns have heen assigned under the respective emisston saurces in the summary taliles, Refer ta the individual emission source for a more detailed version of the
calculations.
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COMBUSTION CHAMBER CALCULATIONS - HAZARDOUS AIR POLLUTANTS

UnitiD = CMB-1 - CMB-2 (Each) CMB-1 - CMB-Z [Total}
Cambustion Type = AP-42 Converted to [THY -
Number of Combustors =

Max Burner Design Capacity (MMBtu/he] = 12 -
Buener Fuel Use (MMsclfyr} = 1571 3143
Pilot lias Flow Rate (Mscf/d) = 075 150
Filot Fue] Use (MMsel/ Lon 2.00
Annual Fuel Use (MMsef/) 16.71 z
Fuel HHV {Btu/scf) 1,722 -
Annual Operating Houes 8760
Criteria Air Pollutant Emissions
Unit 1D CMB-1 - CMB-2 (Each) CMB-1- CMB-2 (Total)
Pollutant lo/hr* tons/yr Ib/he’ tons/yr”
n-Hexane =001 003 0.01 nos
Formaldehyde =001 =001 =0.01 =001
Beneene <0l <0001 =001 <00l
Toluene =001 =001 =0.01 =l
Other HAPs =0.01 =001 =0.01 “0pt
Total 1APs <l 003 .01 s

AP-42 Emi Factor , (Ib/MMsct) !

Uncontrolled | AP-4Z Converted to HHV
Pallutant 1,4-3 (7/90) 1.4-3 (7/98)

n-Hexane 1.R0E+00 304k« 00

Formaldehyde 1276-0)
Benzene 3.556-03
Tuluene 574603
Other HAP's 1.90E-03 3.21E-03

L Lmission factors may be converted to other heating values by multiplying the given

* Emission factors shown above based on an average higher heating value (HHV) of 1,020 b
emission factor hy the ratle of the specified heating value to the average huating value.

* cambustion annual burmer fuel use is calculated on Combustion Firing Rate estimation page.

* Lmissions (Ib/hr) = Emission Factor (h/MMscl) x Annual Fuel Usage [MMset/yr} / 8760

Example Hourly n-lHexane Emissions, Each 1h/hr 3.041b | 1671 MMsef | i = 0.01 1L
MM sl | vr | G760 T B T
* Emigstons (tpy] = Emissions (Jb/hr] x Houes of Operatian per year (8760 hr/yr)/ 2000 Ib/ton
Example Annual n-Huxane Emissions, Each tpy = 0.01 b 8,760 hr i ton =
[ | vr | 2,000 1b
*otal Emissions = Enissions per Combustor * Number of Combustors
Example Hourly n-Hegane Bnssions, Total lb/he = 0.011b 2 Combustars = 0.01 b
he .
Example Annual a-licxane Emissions, Total tpy = (.03 tan 2 Gombustars = D05 on o
b vt
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COMBUSTION FIRING RATE CALCULATIONS

Geand Total Fnerey Content Rouced (0 Cambustar

Girand Total Gas Volume Routed (o Cambustor

OFWT Fash

L MM b OT/WT Hash 5949083 ulfv
T Cond 224 FM AL e L Cand 11455 56 seljyr
Ty v M Ftathe TP 22,04 selrvr
W1 Working & Working MM Uz 0T Warking & Warking 09,452 sdfyr
WT Weikine & Hieaimg nwzia MM R e AT Wi king, & Rroathing 15829 sedfyr
153 MM B Total 20452 seljir
50.00% Safety Factor S0.00%
Gramd Toal Eiergy Roated 10 ard MM EBufhr Lrand Tolal Volume Routed to Combustor EIRTENE) salfvr
i Emissims Ruuted (s Cambustor
Barre! Ol rer Dy Praiced ! 11760 ol
Uarrel Warer Per Bav Pro . 150 bwpd
Gl Tanks Fash Gas Rate LCCITERETTY Mcd /biK ol
01 Tanks Plash Gas Energy Conen * 2146 tafsad
ol Tamks Flash Gas Vodur 1506 Msalfiay
V1 Tamks Bavergy Strmar ' 3231 MmNy
Warer Tanks Flash Gas i (R0RRZET IS Mised/ b | waier
Water Tanks Flash Gas Ener ov Content ' sz Tt/ sl
Water Tanks Flash gas Valume 124 Msclfday
Water Tasks Enverey Stream © 144 MM B day
Tatal Hnerov Content 1o Combustar (V] + W fron Hash' 1 MM/
! heaimed fam O Tamk and Water Tank caltatens,
From il and watet itk fash gas streqm o fromas st o
* Ol Tank Flach Gas Volume, Msct/davs 13,760 hopd (G0 | 144 766 Mscl = 15.06 Mol
bl
(0l Tank Preeie Strcam, MMEH fdav- 2146 B 15,016 Msel | MMy 3231 MM Bt
“ day T 708 Ty [
Water Tanh Flish as ¥ lime, Machiday = 1500 hapd 000827735 Mset L Msst
ol ay
“Water Tank Enerey Sieeam, MMIwnpdays 116 124 Maef | MM & % MM Hns
a [ T Fr Way
“Tatal § AT OWT ) Sambustion, MMt/ = 11231 MBI . 144 MM | x | day B LA MMB
iy da W e
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COMBUSTION FIRING RATE CALCULATIONS

Truch Luadiog - Condensite - Cmlsalons llouted Lo Combustar

Ui Thr
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G Stozam irom TL " t Hn sdiyr
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COMBUSTION FIRING RATE CALCULATIONS

Oil Tanks and Produced Water Tanks - Energy Content and Volume Routed to the Combustor from Working and Breathing Losses

0il Tanks - Working & Breathing Losses

Type Tank Cone

Number of 0il Tanks 8

Per tank annual throughput 26,367,600 gal/yr
Approx. Stancling Losses (Per Tank) 2,327.27 b vOC/yr
Approx. Working Losses (Per Tank) 17.647.13 b vOC/yr
Total Uncontralled VOC Losses (Per Tank) ' 19.99 tpy VOC
Mass % C1 & CZ (0il Tank Flash Gas Stream) 22.30%

Total Uncontrolled Gas Stream (total battery) * 205.80 tpy
Total Uncontrolled Gas Stream (total battery) 411,599,648 Ib/yr
Average MW of Stream * 42,05 Ibflb-maol
0l Tanks Flash Gas Heating Value * 2,146 Btu/scf
Mass Density of 0il Tank FG Stream * 0.112063633 Ib/scf
Molar Volume ' 375.23 scfflh-mol
Total Gas Stream From Oil Tank W /B Losses * 3.672910.39 seffyr
Capture Efficiency 9B00%

Captured Gas Stream * 35499452.18 scl/yr
OT W/B Total Energy Content to Combustor 068 MMBtuy/hr

' Obtained from Oil Tank Waerking and Rreathing Losses Calculations.

*Tutal il tank working and breaking loss stream is estimated using composition % of C1 and C2 from oil tank flash gas from Promax as follows:

Total Uncontrolled Gas Stream (tpy) = 19.99 tens VOO 1 | B (No of Tanks) ° 205.80 tons VOC
yr IR yr
* From oil tank Nash gas stream in Promax simulation.
* Estimated molar volume {s¢f/ib-mal) = 42.05 Ib scf ‘ y 375.23 scf
Tb-mol | oTiz08363315 | T bema
* Total estimated volume of gas associated with OT W/B losses calculated as follows:
Toral Gas Stream (scf/yr) = 411,600 Ib 375,23 scf | b-mol = 3,672,910 scf
yr Ib-mol | azos yr
“Captured Gas Stream = 3,672,910 scf 98.00% S 3,599,452 scf
¥ ¥
"Total OT W/B Energy Content to Combustor, MMBtu/hr = ssomaszset | gieemu | MMBa | yr
yr | sl [ 1.000,000Bw | 8760 hr
Water Tanks - Working & Breathing Losses (Assumes all fluid is 0il with 1% emitted)
Type Tank Cone
Number of Water Tanks 4
Per tank annual throughpur 5,748,750 galfyr
Approx. Standing Lusses (Per Tank) 23.27 b VOC/yr
Approx. Working Losses (Per Tank] 112.56 Ih VO fyr
Tartal Uncontrolled VOC Losses (Per Tank) 5 0.07 tpy VOC
Mass % C1 & (2 (Water Tank Flash Gas Stream) 52,29%
Total Uncontrolled Gas Stream (total battery) * 0.57 tpy
Total Uncontrolled Gas Stream (total battery) 1,138.91 Ihfyr
Average MW of Stream 26,72 Ib/lb-mol
Water Tanks Flash Gas Heating Value * 1162 Btu/scf
Mass Density of Water Tank FG Stream ' 0.070512075 Ib/sef
Mular Volume ! 378948 sctflh-mal
Total Gas Stream From Water Tank W/B Losses ' 16,151.98 seffyr
Capture Efficiency 9GR.00%
Captured Gas Stream ” 15,828.94 sclfyr
WT W/B Total Energy Content to Combustar © 000210 MMBtu/hr

! Obtained from 01l Tank Working and Breathing Losses Calculations.

“Total water tank working and breaking loss stream is estimated using composition % of C1 and C2 from water tank flash gas from Promax as follows:

Tatal Uncontrolled Gas Stream (tpy] = 0.7 tons VO 1 ‘ 4 [No of Tanks) = 0.57 tons VOC

yr | asammy | yr
*From water tank flash gas stream in Promax simulation.
* Estimated molar volume (scf/Ih-mal) = 26721 P ‘ - 17098 scf

b-mol 0.0705120751b | Ib-mmol

* Total estimated voluine of gas associated with OT W/B losses calculated as follows:
Tatal Gas Stream (scifyr) = 1138.91 Ih 378.98 scf | Ib-mol = 16,152 scf

yr Ib-mol | 267210 yr
"Cnpmrcd Gas Stream = L

16,152 scf 98.00% & 15,829 scf

yr ¥

"Total OT W/B Encrgy Content ta Combustor, MM Btu/hr = 158298 | 1162Bw | MMBw | yr
yr [ scf [ Looog00 B | 8760 hr
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STANDARD FLARE - CRITERIA POLLUTANTS

Flare Criteria Pollutant Emissions

Number of Flares 2

Parameter FL-1-FL-2 (Each) | FL-1-FL-2 (Total) Units
QOperating Hours: 8,760 8,760 hr/yr
Produced Gas Flow: 50 100 mmscf/yr
Produced Gas Flow: 5,708 11,416 scf/hr
Pilot Gas Fuel Use: N/A N/A MMscf/yr
Flare Stream: 1,156 1,156 Btu/sct
Flare Stream: 57780 115560 MMBtu/yr
Destruction Efficiency: 98% 98% -

FL-1-FL-2 (Each)

FL-1-FL-2 (Total)

Emissions Emissions
Emission Factor
Pollutant (Ib/MMBtu) "* Ib/hr tpy Ib/hr tpy
NOy 0.14 0.92 4.04 1.85 8.09
co 0.035 0.23 1.01 0.46 2.02
VOC Mass Balance 1.62 7.08 3.23 14.16

! NOy and CO emission factors taken from Oil and Gas Production Facilities Chapter 6, Section 2 Permit Guidance

£y0C emissions calculated separately in the Flare VOC page.
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sriteria Air Pellutant Emissions.

AIR ASSISTED FLARE EMISSION CALCULATIONS - CRITERIA AIR POLLUTANTS

Unitip =
Descriptinn

Number of Combustion Devices =

Combustor Type =

Max Burner Design Capacity (MMDBtu/hr) =

Fuel HHV (Bu/sch) ' =

Flash Factor trom Promax {Mscf/hbl oil) =

Percentage Time LPT Flash Gas Routed 1o Combustion Device =

Annual Fuel Use (MMsef/yr] * =
Annuil Operating Hours =
.

AAE-1
Air Assisted Flare
1
AP-42 converted ta 111V

54.0

2175

n0970

49.04

8,760
104

Unit 1D: AAE-1
Pollutant Ih/hr® wons/yr
NOy 170 0.75
co 0.43 0.1
50, <001 =01
PM g2 0.07 @.03
PMeon 002 <001
PM! 0.09 .01
Emissjon Factor
Pollutant Units Uncontrolled ® Converted to 11V "
MOy 1b/MMBtu 0l 0.14
] 13/ MM Bt 004 0.04
50, 1/ MMset 060 128
PMyuzes oMM 570 1215
PMuans Io/MMsel 190 105
PMyer I/ MMsct 760 16.20
! Caleulated by Promax process simulation (report attached].
7 Combustion tevice annual fuel use is calculated using flash factors from Fromax as follows
Annual Fuel Use (MMscf/yr)= 00976 Msef | 13.760 bl 365 day MMsef | 1%
barreloil | day yi L0 Msct |

* Under normal aper

©AlPM (total, conde

N0y A CO e

Example Haurly NOy Emission, Each th/hr =

© 50, and BM,,/IMy 3/ PMeorn/ DMt
ssion, Each /e =

Example Hourly S0, Ers

cable and filterable) is assumed to be < [ micrometer in diameter,

0.141h

4904 MMsch

funs [b/hr) = Emission Factor (Ib/MMBEu} x Annual Fuel Usage (MMsc/yr) x Fuel HHV (Buu/scf) / 8,760 br/yr.

2,175 Btu

ration conditions flash gas is compressed with a VRU and sent sales, When sales line pressure exceeds VRU discharge pressure

otal PM is the sum of filterable PM and condensable PR

yr

nissions (1b/hi)

MMHBtu

1281b

[ wr

= Fimnission Factar (Lb/MMscf) x Annual Fuel Us:

| 49.04 MMsct

scl

yr

e (MMsclfyr) £ 8760 hrfyr.

MMsel

| I

| 8760 hr

a,760 hr

Q.01 1k

7 Bmissions (tpy] = Gavissions (Ih/ie) & Hours of Operation per year (8,760 hr/yr)/ 2000 h/ton 5 {10% LI lash gas rovted ta combustion device during downlime)

Example Annwal NO, Binissions, Each tpy =

* NDy amd GO emission factors takeen from Qil 2
1 and 1.4-2 (7798 and ave based on an average bigher heating value {111V)
ratio of the specilied heating value to the average heating value.
in Factor, Ih/MMsef =

emission tactor by
Example S0, Emi

Chesapeake Operating, LLC | Permit Application

Trinity Consultants

L7010

| H760hr

\

10%

hr

P

2.60 1

.

2175 Beu

[ 2,000 1

duction Facilities Chapter &, Section 2 Permitting Guidance, Al other emission [
uf 1,020 Btu/sch AP-42 smission factors in Ib/MMscPmay be con verted o other eating

| s

Msch

sel

| 1,020 Bru

actors shawn above are Liken from Al'-42

alues

120 1h
MMsel

flash s is routed Lo combustion

14904 MMscl

ur



AIR ASSISTED FLARE EMISSION CALCULATIONS - VOC EMISSIONS

LPT Flash Gas Routed to Combustion Device

LPT VOC Flash Factor (Ib/bbl) '= 8.33
0il Production (bbl/day) = 13760
Control Efficiency 1z 98%
Percentage Time LPT Flash Gas Routed to Combustion Device ? = 10%
Uncontrolled YOC Emissions (LPT YOC Flash R
AAF-1
Pollutant Ih/hr? tons/yr *
voc 4,777.90 2092.72
Proposed Controlled VOC Emissions *”
AAF-1
Pollutant Ib/hr tons/yr
voc 95.56 41.85

! Flash emissions taken from Promax simulation
* Assumes 98% comhustion device destruction efficiency,
" Under normal operation conditions Nash gas is compressed with a VRU and sent to sales. When sales line pressure exceeds VRU discharge pressure flash gas is routed to combustion
device.
* Uncontralled LPT VOC Flash Rate (Ib/hr) = 0il Production (bbl/day) x (day/24 hr) x LPT VOC Flash Factor (Ib/bbl)
LPT VOC Flash Rate (Ib/hr) = 13760 hbl I day | 8.33351b = 4777.9016 Ib
day | 24 hr | bbl hr

"Uncontrolled LPT VOC Flash Rate (tpy) = Emissions (Ih/hr) x Hours of Operation per year (8760 hr/yr)/ 2,000 Ib/ton x (10% LPT flash gas routed to combustion device during
downtime)

LPT VOC Flash Rate (tpy) = 4777901 | 8,760 hr | ton | 10% = 2092.72 ton
hr ] yr | 2,000 1h | yr

“VOC emissians te combustion device are based on average production throughput
" Contralled VOC Emissions (Ib/hr or tpy) = Uncontrolled Emissions (Ib/hr or tpy) x (1-Control efficiency)

Controlled Hourly Emissions (Ib/hr) = 4777.90 b (1-98%) = 95.56 1b
hr hr

Controlled Annual Emissions (tpy) = 2092.72 tons (1 -98%) = 41.85 tons
yr yr

Chesapeake Operating, LLC | Permit Application
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Percentage Time LPT Flash Gas Routed te Combustion Device ' =

Hazardous Air Pollutant Emissions

AIR ASSISTED FLARE EMISSION CALCULATIONS - HAZARDOUS AIR POLLUTANTS

Unit D =
Descriplion
Combustion Type =

Number of Combustion Devices
Max Burner Design Capacity (MMBiu/hr) =

Annual Fuel Use (MMscf/yr] =

Fuel HHV (Btu/scf)
Annual Operating Hours =

AAF-1
Pollutant I /hr? tons/yr”
n-Hexane 0.02 <001
Formaldehyde <0.01 <001
Benzene =0.01 <{0.01
Toluene <0.01 =0.01
Other HAPs <0.01 <.01
Total HAPs 0.02 <0.01
AP-42 Emission Factor , {Ib/MMsef) !
Uncontrolled AP-42 Converted to HHV

Pollutant 1,4-3 (7/98) 1,4-3 (7/98)
n-Hexane 1.50E+00 3.84E+00
Furmaldehyde 7.50E-02 1.60E-01
Benzene 2.10E-03 4.4BE-03
Toluene 3A0E-03 7.25E-03
Other HAPs LYOE-03 405E-02

! Emission faclors showi above based on an average higher heating value (HHV) of 1,020 Buu/sch, Emission factors may be vonverted to other heating values by multiplying the give

% ir Assisted Flare fueluse is caleulated on the AAF Criteria Pollutant P
itions flash gas is compressed with a VRU and sent to sales. When sales line pressure exceeds VRU discharge pressure flash gas is routed o combustion device.

"Und
* Emissions (Ib/hr} =
Example Hourly n-Hex

normal aperation cond

o,

an Factor (Ih/MMsef) x Annual Fuel Usage (MMscl/yr) / 8760 hr/yr.
1e Emissions, Each Ib/hr = 3441

49.04 MMscl

AAF-1

Alr Assisted Flare
AP-42 Converted to HIV

1
54
49.04
2,175
8,760
1H0%

yr

MMsef

¥r
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FUGITIVE EMISSION CALCULATIONS - VOC EMISSIONS

Fugitive Emission Calculations

Hours of Operation (hrs/yr) 8760
Source Type/Service Number of Sources ' | Emission Factor > Cantrol Efficiency TOC (Ib/hr) 3 Tog (tons/yr) * VOC Wt%
(Ib/hr/source)
Valves - Gas 253 9.92E-03 0.00% 2.51 10.99 25.50%
Flanges - Gas 466 8.60E-04 0.00% 0.40 1.75 25.50%
Compressor,/Pump Seals - Gas 2 5.29E-03 0.00% 1.06E-02 4.63E-02 25.50%
Connectors - Gas 130 4.41E-04 0.00% 5.73E-02 2.51E-01 25.50%
Open Ended Lines-Gas 0 4.41E-03 0.00% 0.00E+00 0.00E+00 25.50%
Total TOC (Gas Components) = 2.98 13.05
Valves - Light 0il 134 5.51E-03 0.00% 7.39E-01 3.23E+00 97.70%
Valves -Heavy Qil 2 1.85E-05 0.00% 3.70E-05 1.62E-04 97.70%
Connectors - Light il 9 4.63E-04 0.00% 4.17E-03 1.83E-02 57.70%
Compressor/Pump Seals - Light 0il 2 287E-02 0.00% 5.73E-02 2.51E-01 97.70%
Flanges - Light Liquid 266 2.43E-04 0.00% 6.45E-02 2.83E-01 97.70%
Other - Light 0il 0 1.65E-02 0.00% 0.00E+00 0.00E+00 97.70%
Total TOC (Liquid Components) = 0.86 3.79
VOC Emissions *
. voc
Source Type/Service Ib/hr tons/yr
Valves - Gas 0.64 2.80
Flanges - Gas 0.10 0.45
Compressor/Pump Seals - Gas <0.01 0.01
Connectors - Gas 0.01 0.06
Open Ended Lines - Gas 0.00 0.00
Total (Gas Comp.) = 0.76 3.33
Valves - Light 01 0.72 3.16
Valves -Heavy Qil <0.01 <0.01
Connectors - Light Qil <0.01 0.02
Compressor/Pump Seals - Light Oil 0.06 0.25
Flanges - Light Liquid 0.06 0.28
Other - Light 0il 0.00 0.00
Total (Liquid Comp.) = 0.84 3.70
Total (All Components) = 1.60 7.03

> Component Count based on equipment proposed to be used at the site,

* Emission factors taken fram EPA-453/R-95-017, Protocol for Equipment Leak Emission Estimates, Table 2-4, Oil and Gas Production Operations Average
Emission Factars and converted into 1b/hr/source.

'Toc (Ib/hr) = Emission Factor (Ib/hr/source) x Number of Sources

Eg. Valves - Gas (Ilb/hr) = 9.92E-03 Ib 253 (source) = 2.511b
hr-source i hr
*TOC(tpy) = Controlled Hourly Emissions, Each (Ib/hr) x 8,760 (hrs/yr) x (1 ton/2000 Ib)
Eg. Valves - Gas (tpy) = 2511b | 8,760 hr | 1 ton = 10.99 ton
hr [ yr [ 2,000 Ib yr
* Total organic compound (TOC) emission rates multiplied by VOC content of stream (weight percent ) to obtain VOC emissions.
Eg. Valves - Gas VOC (lb/hr) = 2.511b 25.50% = 0.64 1b
hr hr
Eg. Valves - Gas VOC (tpy) = 10.99 ton 25.50% = 2.80 ton
yr yr

Chesapeake Operating, LLC | Permit Application
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FUGITIVE EMISSION CALCULATIONS - SPECIATED HAP EMISSIONS

Fugitive Hazardous Air Pollutant (IIAP} Emissions (Ib/hr}) :

Source Type/Service n-Hexane Benzene Ethylbenzene  Xylenes Total
Valves - Gas 0.01 <0.01 0.00 <0.01 0.01
Flanges - Gas <0.01 <0.01 0.00 <0.01 <0.01
Compressor/Pump Seals - Gas <0.01 <0.01 0.00 <0.01 <0.01
Connectors - Gas <0.01 <0.01 0.00 <0.01 <0.01
Open Ended Lines-Gas 0.00 0.00 0.00 0.00 0.00
Total (All Gas Components) = 0.01 <0.01 0.00 <0.01 0.02
Source Type/Service n-Hexane Benzene Ethylbenzene Xylenes Total
Valves - Light Oil 0.02 <0.01 <0,01 0.01 0.04
Valves -Heavy Oil <001 <0.01 <0.01 <0.01 <001
Connectors - Light Oil <0.01 <0.01 <0.01 <0.01 <0.01
Cempressor/Pump Seals - Light Oil <0.01 <0.01 <0.01 <0.01 <0.01
Flanges - Light Liguid <0.01 <0.01 <0.01 <0.01 <0.01
Other - Light 0il 0.00 0.00 0.00 0.00 0.00
Total (All Liquid Components) = 0.02 <0.01 <0.01 0.01 0.05
Total (Gas + Liquid Components) = 0.03 <0.01 <0.01 0.01 0.07
Fugitive Hazardous Air Pollutant (HAP) Emissions (Lpy) !
Source Type/Service n-Hexane Benzene Ethylbenzene  Xylenes Total
Valves - Gas 0.05 <0.01 0.00 <0.01 0.06
Flanges - Gas <0.01 <0.01 0.00 <0.01 <001
Compressor/Pump Seals - Gas <0.01 <0.01 0.00 <0.01 <0,01
Connectors - Gas <0.01 <0.01 0.00 <0.01 <001
Open Ended Lines-Gas 0.00 0.00 0.00 0.00 0.00
Total (All Gas Components) = 0.06 <0.01 0.00 <0.01 0.07
Source Type/Service n-Hexane Benzene Ethylbenzene  Xylenes Total
Valves - Light il 0.08 <0.01 <0.01 0.05 0.19
Valves -Heavy Oil <0.01 <0.01 <0.01 <0.01 <0.01
Connectors - Light Qil <001 <0.01 <0.01 <0.01 <0.01
Compressor/Pump Seals - Light il <0.01 <0.01 <(.01 <001 0.01
Flanges - Light Liguid <0.01 <0.01 <0.01 <0.01 0.02
Other - Light Oil 0.00 0.00 0.00 (.00 0.00
Total (All Liquid Components) = 0.09 0.01 0.01 0.06 0.22
Tatal (Gas + Liquid Components) =| 015 0.02 0.01 0.07 0.29

Y Total organic compound (TOC) emission rates multiplied by

VOC content of stream (weight percent ) to obtain VOC emissions.

Eg. Valves - Gas VOC, n-Hexane (Ib/hr) = 2511b 0.44%
hr
Eg. Valves - Gas VOC, n-Hexane (tpy) = _ 10.99 ton 0.44%
yr
Summary Table
I Hourly Annual
Description (1b/ht) (g
Total (Gas Components) 0.02 0.07
Total (Liquid Components) 0.05 0.22
Total (All Components) 0.07 0.29
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Speciated Gas Analysis for Fugitives (VOC and HAP) '

FUGITIVE EMISSION CALCULATIONS - SPECIATED GAS VOC EMISSIONS

Uncontrolled
Component Mol Wt Mol % Weight Wt Corrected Ib/hr? tons/yr’
(Ib/Ibmole Gas) Wt%
Nitrogen 28.0134 0.68 0.19 0.87 = 7
Carbon Dioxide 4401 1.82 0.80 3.63 s - -
Methane 16.042 74.95 12.02 54.53 57.09 1.70 745
Ethane 30.069 12.19 3.67 16,63 1741 0.52 2.27
Propane 44.096 6.63 2.92 13.25 13.87 0.41 1.81
Iso-butane 58.122 0.74 0.43 1.96 2.05 0.06 0.27
N-butane 58.122 173 1.01 457 4.78 0.14 0.62
2-2 Dimethylpropane 72.15 0.00 0.00 0.00 0.00 0.00 0.00
[so-pentane 72.149 0.37 0.27 1.21 1.26 0.04 0.16
N-pentane 72.149 0.37 0.27 1.21 1.26 0.04 0.16
2-2 Dimethylbutane 86.18 0.01 0.00 0,02 0.02 <0.01 <0.01
Cyclopentane 70.1 0.00 0.00 0.00 0.00 0.00 0.00
2-3 Dimethylbutane 86.18 0.03 0.03 0.13 0.14 <0.01 0.02
2 Methylpentane 86.18 0.08 0.07 0.32 0.33 <0.01 0.04
3 Methylpentane 86.18 0.04 0.04 0.17 0.18 <0.01 0.02
n-Hexane 86.175 0.11 0.09 0.42 0.44 0.01 0.06
Methylcyclopentane 84.16 0.05 0.04 0.17 0.18 <0.01 0.02
Benzene 78.114 0.01 0.01 0.04 0.04 <0.01 <0.01
Cyclohexane 84.16 0.04 0.03 0.15 0.16 <0.01 0.02
2-Methylhexane 100.2 0.01 0.01 0.06 0.06 <0.01 <0.01
3-Methylhexane 100.2 0.01 0.01 0.06 0.06 <0.01 <0.01
2.2,4 Trimethylpentane 114.23 0.00 0.00 0.00 0.00 0.00 0.00
Other Heptanes 100.202 0.03 0.03 0.14 0.14 <0.01 0.02
n-Heptane 100.202 0.02 0,02 0.11 0.11 <0.01 0.01
Methylcyclohexane 98.19 0.03 0.03 0.15 0.16 <0.01 0.02
Toluene 92,141 0.01 0.01 0.05 0.05 <0.01 <0.01
Other C-8's 128.2 0.02 0.02 0.10 0.12 <0.01 0.02
n-Octane 128.2 0.01 0.01 0.03 0.04 <0.01 <0.01
Ethylbenzene 106.167 0.00 0.00 0.00 0.00 0.00 0.00
M&P Xylene 106.5 0.00 0.00 0.01 0.02 <0.01 <0.01
0-Xylene 106.5 0.00 0,00 0.01 0.01 <0.01 <0.01
Other C-9's 128.259 0.01 0.01 0.03 0.03 <0.01 <0.01
n-Nonane 128.259 0.00 0.00 0.01 0.01 <0.01 <0.01
Other C10s 142.29 0.00 0.00 0.00 0.00 0.00 0.00
n-Decane 142.29 0.00 0.00 0.00 0.00 0.00 0.00
Undecanes Plus 156.31 0.00 0.00 0.00 0.00 0.00 0.00
Totals 100,00 22.05 100.00 100.00
Total VOC 10.36 5.37 24.34 25.50 0.76 3.33
Total HAP 0.1320 0.1144 0.5180 0.5433 0,02 0,07
Total Hydrocarbon 21,06 2.98 13.05
' Stream composition obtained from Gas Analysis for Combs Ranch 29-33-70 € SX 7H - Analysis dated August 06, 2014.
*Uncontrolled haurly emission rate {Ib/hr) = Component Weight % (%) x Uncontrolled Hourly Total Emission Rate (Ib/hr).
Gas Service Propane Emission Rate (lb/hr) = 13.87% 2.981b = 0.411b
hr hr
*Uncontrolled annual emission rate (tpy) = Uncontrolled hourly emission rate (Ib/hr) x (8,760 hr/yr) / (2,000 Ib/ton).
Gas Service Propane Emission Rate (tpy) = 0.411b 8,760 hr 1 ton = 1.81 ton
hr yr | 2,000 Ib yr
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Speciated Liquid Analysis for Fugitives (vOC and HAP) 1

FUGITIVE EMISSION CALCULATIONS - SPECIATED LIQUID VOC EMISSIONS

Uncontrolled
Component Mol Wt Mol % Weight Wt% Corrected lb/hr1 tuns/yr“
(Ib/Ibmole Gas) Wit%
Nitrogen 28.0134 0.03 0.01 0.01 - - -
Carbon Dioxide 44,01 0.30 0.13 0.11 - - >
Methane 16.042 5.81 0.93 0.75 0.92 <(.01 0.03
Ethane 30.069 4.66 1.40 1.13 1.38 0.01 0.05
Propane 44.096 7.68 3.39 2.73 3.34 0.03 0.13
Iso-butane 58.122 1.88 1.09 0.88 1.08 <0.01 0.04
N-butane 58.122 6.11 3.55 2.86 3.50 0.03 0.13
2-2 Dimethylpropane 72,15 0,10 0.07 0.06 0.07 <0.01 <001
Iso-pentane 72.149 3.06 221 1.78 2.18 0.02 0.08
N-pentane 72.149 3.83 277 2.23 2.73 0.02 0.10
2-2 Dimethylbutane 86.18 0.06 0.05 0.04 0.05 <001 <0.01
Cyclopentane 70.1 0.00 0.00 0.00 0.00 0.00 0.00
2-3 Dimethylbutane 86,18 0.33 0.28 0.23 0.28 <0.01 0.01
2 Methylpentane 86.18 1.74 150 121 1.48 0.01 0.06
3 Methylpentane 86,18 0.95 082 0.66 0.80 <0.01 0.03
n-Hexane 86.175 2.86 2.46 1.98 2.43 0.02 0.09
Methylcyclopentane 84,16 1.76 1.48 1.19 1.46 0.01 0.06
Benzene 78.114 0.36 0.28 023 0.28 <0.01 0.01
Cyclohexane 84.16 1.87 1.58 127 1.55 0.01 0.06
2-Methylhexane 100.2 1.04 1.04 0.84 1.02 <0.01 0.04
3-Methylhexane 100.2 0.84 (.84 0.68 0.83 <01 0.03
2,2,4 Trimethylpentane 114,23 0.00 0.00 0.00 0.00 0.00 0.00
Other Heptanes 100.202 1.31 1.31 1.05 130 0.01 0.05
n-Heptane 100.202 2.32 2,32 1.87 2.29 0.02 0.09
Methylcyclohexane 98.19 3.66 3.59 2.89 3.54 0.03 0.13
Toluene 92.141 1.30 1.20 0.97 1.18 0.01 0.04
Other C-8's 128.2 431 5.53 3.83 5.46 . 0.05 0.21
n-Octane 128.2 195 2.50 1.79 2.46 0.02 0.09
Ethylbenzene 106,167 0.28 0.30 0.24 0.29 <001 0.01
M&P Xylene 106.5 1.20 1.28 1.03 1.26 0.01 0.05
0-Xylene 106.5 0.40 0.42 0.34 0.41 <0.01 0.02
Other C-9's 128.259 3.91 5.01 3.98 495 0.04 0.19
n-Nonane 128.259 1.42 1.82 1.47 1.80 0.02 0.07
Other C10s 142.29 4.08 5.80 4,65 5,72 0.05 0.22
n-Decane 142,29 1,18 1.68 1.36 1.66 0.01 0.06
Undecanes Plus 156.31 27.44 42.89 53.69 42.31 0.37 1.60
Taotals 100.00 101.52 100.00 100.00
Taotal VOC 89.20 99.05 98.01 97.70 0.84 3.70
Total HAP 6.3840 5.9296 4,7770 5.8487 0.05 0.22
Total Hydrocarbon 101.38 0.86 3.79
! Stream composition obtained from seperator oil analysis for Combs Ranch 29-33-70 C SX 7H, Analysis Dated August 19, 2014
"Uncontrolled hourly emission rate (Ib/hr) = Component Weight % (%) x Uncontrolled Hourly Total Emission Rate {lb/hr).
Gas Service Propane Emission Rate (Ib/hr) = 3.34% 2.981b = 0.03 1b
hr hr
2 Uncontrolled annual emission rate (tpy) = Uncontrolled hourly emission rate (1b/hr) x (8,760 hr/yr) / (2,000 1b/tan).
Gas Service Propane Emission Rate (tpy]) = 0,03 1b I 8,760 hr 1 ton = 0.13 ton
hr | yr [ zoo0lb VT
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NSR Application A0001056
SMITH CREEK 8-32-70 B PAD
F026720
June 22, 2015

If I am claiming any information in this submission is a trade secret, | hereby swear or affirm
that the trade secret request meets the requirements of Wyoming Air Quality Standards and
Regulations and that the justification submitted with the trade secret request sets forth the
basis for claiming that the information should be considered a trade secret as defined in
Wyoming Air Quality Standards and Regulations.

a) | am the Authorized Representative identified in applicable Wyoming Air Quality Standards
and Regulations as authorized to sign this document; and

b) Based on information and belief formed after reasonable inquiry, | hereby affirm that all
factual statements in this transmittal are true, accurate and complete to the best of my
knowledge and that all judgments and estimates have been made in good faith,

Account: jgovenlock Date/time submitted: Jun 22 2015, 13:55:02



Air Quality Division Jun 22 2015, 13:55:02

Application for NSR Permit
- NSR Application

This information should be filled out for each New Source Review (NSR) application. An NSR permit is required for all air
contaminant sources (emissions units) installed or modified after January 1, 1974. See the application instructions for
additional information.

- Purpose of Application
Please summarize the reason this permit is being applied for.

NSR permit application for the Smith Creek 8-32-70 B Pad oil and gas production
facility.

Has the facility changed location or is it a new/greenfield facility? ves
Has a Land Use Planning document been included in this application? No
Does production at this facility contain H287? No

- Federal Rules Applicability - Facility Level

Prevention of Significant Deterioration (PSD) Not affected

These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review
These rules are found under WAQSR Chapter 6, Section
13

- Trade Secret Information - One or more Emissions Units in this application contains trade secret information.

Not affected

No
- Permit Application Contact - Newly created contacts and application contact changes will be saved when the application is

saved.
Melissa Hatfield-Atkinson Supervisor - Air Permitting,
Northern Division Business
Unit
Name Title Company
414 Summers Street Charleston, WV 25301
Street Address City/Township, State Zip Code

(304)353-5118

northerndivisionairpermitting
@chk.com

Phone

Fax

E-mail

- Modeling Section

Ambient Air Quality Impact Analysis: WAQSR Chapler 6, Section 2(c)(ii} requires that permit applicants
demonstrate that a proposed facility will not prevent the attainment or maintenance of any ambient air quality
standard.

Has the applicant contacted AQD to determine if modeling is required? No

Is a modeling analysis part of this application? No

Is the proposed project subject to Prevention of Significant Deterioration (FSD) Nc
requirements?

- Application Attachments

Required Public Document Attachment Type Description
Attachment Id
X 5435 Process Flow Diagram Smith Creek 8-32-70 B Pad
Process Flow Diagram
X 5436 Emissions Calculations Smith Creek 8-32-70 B Pad
Emissicn Calculations

SMITH CREEK 8-32-70 B PAD - F026720
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X 5437

Cover Letter/Project

Smith Creek 8-32-70 B Pad

Description Permit Application
X 5438 Equipment List Smith Creek 8-32-70 B Pad
Equipment List
X 5439 Facility Map Smith Creek 8-32-70 B Pad

Facility Maps

SMITH CREEK 8-32-70 B PAD - F026720
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Section Il - Specific Air Contaminant Source information AQD EU ID: FLROOL

AQD EU description: two (2) smokeless
emergency flares
w/ autoignitors
(produced gas and
heater treater
flash emission
control during
upset conditions)

Company EU ID: FL-1/FL-2

Company EU Description: Twc smckeless
standard flares w/
autoignitors
(produced gas and
heater treater

flash emission

; during

= conditions}

- Source Installation or Modification Schedule — Select reason(s) for this emissions unit being included in this application

(must be completed regardless of date of installation or modification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

- Emission Unit Type Specific Information

Emission Unit Type : Flare

Emergency Flare Only : No Ignition Device Type @ Pilaot
Btu Content (Btu/scf) : 1,156.00 Smokeless Design : Yes
Assist Gas Utilized : No
Waste Gas Volume : 0.01 Units : MMscf/hr

Installation Date :
Continuously Manitored : Yes
Describe Continuous Thermocouples
Monitoring :

- Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day : 24
Hours/year : 8760
- Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its

physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity
factor” as used in Title IV of the Act or lhe regulations promulgated thereunder.
Basis for Determination Options:
- Manufacturer Dala
- Test results for this source
- Similar source test results
-  GRiCalc
- Tanks Program

SMITH CREEK 8-32-70 B PAD - F026720 Page 3 NSR Application - A0001056



- AP-42

- Other. Ifthis is selected, attach a document with a description of the method used.

Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for
Controlled : . Emit (PTE) | Emit (PTE) |Determinatio
Potential | Potential to Units* (Ibs/hr)* (tons/yr)* n*
Emissions | EmMit (PTE)
(tons/yr)
Particulate emissions [0 0 0 0
(PE/PM) (formerly
particulate matter,
PM)
PM # 10 microns in 0 0 0 0
diameter (PE/PM10)
PM # 2.5 micréns in 0 0 0 0
diameter (PE/PM2.5)
Sulfur dioxide (502) 0 0 0 0
Nitrogen oxides (NOx) |0 0 1+85 8.09 Other
Carbon monoxide {CO) 0 0 0.46 2,02 Other
Volatile organic 0 0 3o 14.16 Other
compounds (VOC)
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0 0
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0 0
(H2S)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potentia] |L£9tensiai to s (Ibs/hry* " | (tonslyr)* on*
Emissions | EMit (PTE)
(tons/yr)
Tcluene VOC-HAP 0 0 0.0061 0.0267 Other
Hexane, N- VOC-HAP 0 0 0.0555 0.243 Other
Xylenes (Isomers VOC-HAP 0 0 0.00256 0.0112 Other
and Mixture)
Benzene VOC-HAP 0 0 0.0047 0.0206 Other
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potential |9'ental to Nits (Ibsihr)* | (tonslyr)* on*
Emissions | EMit (PTE)
(tonslyr)

" Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method 5, 4/96;
mass balance based on MSDS; elc.

SMITH CREEK 8-32-70 B PAD - F026720
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SMITH CREEK 8-32-70 B PAD - F026720

** AQD Calculated - See 'Help' for more information.
Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit?

Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit?

Federal and State Rule Applicability

New Source Performance Standards (NSPS)

New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary
Sources.

National Emission Standards for Hazardous Air
Pollutants (NESHAP Part 61)

National Emissions Standards for Hazardous Air Pollutants
(NESHAP Part 61) are listed under 40 CFR 61. (These
include asbestos, benzene, beryllium, mercury, and vinyl
chloride).

National Emission Standards for Hazardous Air
Pollutants (NESHAP Part 63)

National Emission Standards for Hazardous Air Poliutants
(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD)

These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review
These rules are found under WAQSR Chapter 6, Section
13.

Emission Unit Attachments

No

Not

Nolt

Not A

Not

affected

affected

Affected

Attachment Id

Required Public Document Attachment Type

Description

Page 5
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Section Il - Specific Air Contaminant Source Information

SMITH CREEK 8-32-70 B PAD - F026720

AQD EU ID:

FLROO2

AQD EU description:

Company EU ID:
Company EU Description:

AAF-1

Air Assisted

Flare

Source Installation or Modification Schedule - Select reason(s) for this emissions unit being included in this application

(must be completed regardless of date of installation or modification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

Emission Unit Type Specific Information

Emission Unit Type : Flare
Emergency Flare Only : No
Btu Content (Btu/scf): 2,175.00
Assist Gas Utilized : No
Waste Gas Volume : 0,01
Installation Date ;
Continuously Monitored : Yes
Describe Continuous Thermocouples
Monitoring :

Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day : 24
Hours/year: 8760

Ignition Device Type : Pilot
Smokeless Design : ves

Units : MMscf/hr

Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its

physical and cperational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,

including air pollution control equipment and restrictions on hours of operation or on the type or amount of material

combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the

Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity

factor” as used in Title IV of the Act or the regulations promulgated thereunder.

Basis for Determination Options:

- Manufacturer Data

- Test results for this source

- Similar source test results

- GRICalc

- Tanks Program

- AP-42

- Other. Ifthis is selected, attach a document with a description of the method used.

Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for

Controlled Potential t Units* Emit (PTE) | Emit (PTE) |Determinatio
Potential pIsal \o nits (Ibs/hr)* (tons/yr)* n*
Emissions | EMit (PTE)
(tonslyr)

Particulate emissions |0 0 0.09 0.04 AP-42

(PE/PM) (formerly

particulate matter,
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PM)
PM # 10 microns in 0 0 0 0
diameter (PE/PM10)
PM # 2.5 microns in 0 0 0 0
diameter (PE/PMZ.5)
Sulfur dioxide (502) 0 0 0.0072 0.0031 AP-42
Nitrogen oxides (NOx) [0 0 1. 0 T5 Other
Carbon monoxide (CO) 0 0 0.43 0.19 Other
Volatile organic 0 0 95.56 41.85 Other
compounds (VQOC)
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0 0
(H2S)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 6] 4]
(TRS)
Sulfuric Acid Mist 0 0 o] 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potantial t Units* Emit (PTE) | Emit (PTE) | Determinati
Potential | C2iE0ua 10 s (Ibs/hr)* | (tonslyr)* on*
Emissions | EMit (PTE)
(tonslyr)
Toluene VOC-HAP 0 0 0.000041 0.000018 |Ap-42
Hexane, N- VOC-HAP 0 0 0.0215 0.00941 AP-42
Formaldehyde VOC-HAP 0 0 0.000895 |0.0003%2 |AP-42
Benzene VOC-HAP 0 0 0,000025 0.000011 |[AE-42
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to|Potential to| Basis for
Category | Controlled —— Units* Emit (PTE) | Emit (PTE) | Determinati
Potential |Cotentiai to AIts (Ibs/hr)* | (tonsiyr)* on*
Emissions | EMit (PTE)
(tonslyr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (6/97); stack test, Method 5, 4/96;

mass balance based on MSDS; etc.
** AQD Caiculated - See 'Help’ for more information.
Best Available Control Technelogy (BACT)

Was a BACT Analysis completed for this unit? No

Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? o

Federal and State Rule Applicability

New Source Performance Standards (NSPS)
New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary

SMITH CREEK 8-32-70 B PAD - F026720
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Sources.

National Emission Standards for Hazardous Air Not affected
Pollutants (NESHAP Part 61)

National Emissions Standards for Hazardous Air Pollutants

(NESHAP Part 61) are listed under 40 CFR 61. (These

include asbestos, benzene, beryllium, mercury, and vinyl

chloride).

National Emission Standards for Hazardous Air Not affected
Pollutants (NESHAP Part 63)

National Emission Standards for Hazardous Afr Pollutants

(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD) Not Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review Not Affected
These rules are found under WAQSR Chapter 6, Section
13

- Emission Unit Attachments

Required Public Document Attachment Type Description
Attachment
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Section Il - Specific Air Contaminant Source Information AQD EU ID: FLROO3
AQD EU description:

Company EU ID: CMB-1/CMB-2

Company EU Description: Enclosed

combustors control
ons from
condensate tanks,
PW tanks, & truck
loadout of
condensate and PW
with a DRE = 98%.
Enclosed
combustors have a
capture efficiency
of 98% for all
storage tanks,
98.7% for LUDOO1
and 70% for
LUD0O2.

- Source Installation or Modification Schedule — Select reason(s) for this emissions unit being includec in this application

(must be completed regardless of date of installation or modification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

- Emission Unit Type Specific Information

Emission Unit Type : Flare

Emergency Flare Only © No Ignition Device Type : Pilot
Btu Content (Btu/scf) : 1, 722.00 Smokeless Design : Ye=
Assist Gas Utilized : No
Waste Gas Volume : 86, 107.37 Units : scf/day

Installation Date :
Continuously Monitored : Yes
Describe Continuous Thermocouples
Monitoring :

- Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day :

4
Hours/year : 87

)
8760
- Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its
physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air poilutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, slored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity
factor” as used in Title IV of the Act or the regulations promulgated thereunder.
Basis for Determination Options:
- Manufacturer Dala
- Test results for this source
- Similar source test results

- GRICalc
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- Tanks Program

- AP-42

- Other. Ifthis is selected, attach a document with a description of the method used.
Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for
Controlled ; ; Emit (PTE) | Emit (PTE) |Determinatio
Potential | Potential to Units* (Ibs/hr)* (tonslyr)* n*
Emissions | EMit (PTE)
(tons/yr)
Particulate emissions |0 0 0.05 0s2L Other
(PE/PM) (formerly
particulate matter,
PM)
PM # 10 microns in 0 0 0.04 Qs Other
diameter (PE/PM10)
PM # 2.5 microns in 0 0 0.04 015 Other
diameter (PE/PMZ2.5)
Sulfur dioxide (S02) 0 0 0.0037 0.0162 AP-42
Nitrogen oxides (NOx) |0 0 0.88 3.86 Other
Carbon monoxide (CO) 0 0 D722 0.96 Other
Volatile organic 0 0 4.02 176 Other
compounds (VOC)
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 02 0.89 Other
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0 0
(H2S)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
(SEM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to|Potential to| Basis for
Category | Controlled ; : Emit (PTE) | Emit (PTE) | Determinati
Potential |Potentialto)  Units* (Ibsihr)* | (tonslyr)* on*
Emissions  EMit (PTE)
(tonsfyr)
Ethyl Benzene VOC-HAP 0 0 0.01 0.04 Other
Toluene VOC-HAP 0 0 0.04 0.17 Other
Hexane, N- VOC-HAP 0 0 0.09 0.4 Other
Xylenes (Isomers VOC-HAP 0 0 0.05 0.24 Other
and Mixture)
Formaldehyde VOC-HAP 0 0 0.000483 |0.00212 Other
Benzene VOC-HAP 0 0 0.,0090¢ 0.04 Other
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) |Determinati
Potential |Lotenual 1o nits (lbs/hr)* | (tonsfyr)* on*
Emissions | EMit (PTE)
(tons/yr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
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Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack tesl, Method 5, 4/96;
mass balance based on MSDS; etc.
* AQD Caiculated - See 'Help' for more information.

- Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? e

- Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? No

- Federal and State Rule Applicability

New Source Performance Standards (NSPS) Not affected
New Source Performance Standards are listed under 40

CFR 60 - Standards of Performance for New Stationary

Sources.

National Emission Standards for Hazardous Air Not affected
Pollutants (NESHAP Part 61)

National Emissions Standards for Hazardous Air Pollutants

(NESHAP Part 61) are listed under 40 CFR 61. (These

include asbestos, benzene, beryllium, mercury, and vinyl

chioride).

¢

1]
T
D
[oR

National Emission Standards for Hazardous Air Not affec
Pollutants (NESHAP Part 63)

National Emission Standards for Hazardous Air Pollutants

(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD) Not Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review Not Affected
These rules are found under WAQSR Chapter 6, Section
13:

- Emission Unit Attachments

Required Public Document Attachment Type Description
Attachment Id
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Section Il - Specific Air Contaminant Source Information AQD EU ID: FuG001
AQD EU description:

Company EU ID: ruG

fugitives

Company EU Description: Fugitives

- Source Installation or Modification Schedule — Select reason(s) for this emissions unit being included in this application
{must be completed regardless of date of installation or modification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

- Emission Unit Type Specific Information

Emission Unit Type : Fugitive
Type of Fugitive Emission : Fugitive Leaks at 0&G

Equipment and Service |Number of Each Equipment Leak Rate (ppm) Percent VOC
Type Type
Valve; Gas 253 0.99
Flange; Gas 466 0.99
Pump; Gas 2 0.99
Connector; Gas 130 0 99
Valve; Light 0il 134 8= 90
Valve; Heavy 0il 2 0.99
Connector; Light Qil 9 .99
Pump; Water/Light 0il 2 0.99
Flange; Light 0il 266 0::99

- Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day ; 24
Hours/year : 8760
- Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its
physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity
factor" as used in Title IV of the Act or the regulations promulgated thereunder.
Basis for Determination Options:
- Manufacturer Data
- Test results for this source
- Similar source test results
-  GRICalc
- Tanks Program
- AP-42
- Other. Ifthis is selected, aftach a document with a description of the method used.
Criteria Pollutants :

Basis for
Determinatio

Potential to
Emit (PTE)

Potential to
Emit (PTE)

Pollutant Pre-
Controlled

Efficiency Standards
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. * * *
EPo'ten.tJal Potential to Units* (Ibs/hr) (tons/yr) n
missions Emit (PTE}*
(tons/yr)
particulate emissions |0 0 0 0
(PE/PM) (formerly
particulate matter,
PM)
PM # 10 microns in 0 0 0 0
diameter (PE/PM1Q)
PM ¢ 2.5 microns in 0 0 0 0
diameter (PE/PMZ2.5)
Ssulfur dioxide (502) 0 0 0 0
Nitrogen oxides (NOx) |0 0 0 0
Carbon monoxide (CC) 0 0 0 0
Volatile organic 0 0 1B AR ] AP-42
&Jmpounds (VOC)
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0 0
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0 0
(H2S)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to| Potential to Basis for
Category | Controlled - : Emit (PTE) | Emit (PTE) | Determinati
Potential |Fotential to* Units* (Ibs/hry* (tonslyr)* on*
Emissions | EMit (PTE)
(tonslyr)
Ethyl Benzene VOC-HAP 0 0 0.0025 0.0111 AP-42
Toluene VOC-HAP 0 0 0.0116 0.051 AP-42
Hexane, N- VOC-HAP 0 0 0.0338 0.149 AP-42
¥ylenes (Iscmers VOC-HAP 0 0 0.0149 0.066 AP-42
and Mixture)
Benzene VOC-HAP 0 0 0.00347 0.0153
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to| Potential to Basis for
Category | Controlied . . Emit (PTE) | Emit (PTE) | Determinati
Potential |Potentialto|  Units® (lbsfhr)* | (tonslyr)* on*
Emissions |EMit (PTE)
(tons/yr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method 5, 4/96;

mass balance based on MSDS; etc.
** AQD Calculated - See 'Help' for more information.
Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? No

SMITH CREEK 8-32-70 B PAD - F026720

Page 13

NSR Application - AO001056




- Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? no

-  Federal and State Rule Applicability

New Source Performance Standards (NSPS)

Not affected

New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary

Sources.

National Emission Standards for Hazardous Air

Pollutants (NESHAP Part 61)
National Emissions Standards for Hazardous Air Pollutants
(NESHAP Part 61) are listed under 40 CFR 61. (These
include asbestos, benzene, beryllium, mercury, and vinyl

chloride).

National Emission Standards for Hazardous Air

Pollutants (NESHAP Part 63)
National Emission Standards for Hazardous Air Pollutants
(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD)

Not affected

Not affected

Not Affected

These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review

These rules are found under WAQSR Chapter 6, Section

13

- Emission Unit Attachments

Not Affected

Required Public Document Attachment Type Description
Attachment
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Section Il - Specific Air Contaminant Source Information

AQD EU ID:
AQD EU description:

HET001
0.5 MMBtu/hr

heater treater

heater
HT-1

Company EU |D:

Company EU Description: 0.5 MMBtu/hr
heater treater
heater

Source Installation or Modification Schedule — Select reason(s) for this emissions unit being included in this application

(must be completed regardless of date of installation or modification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

Emission Unit Type Specific Information

Emission Unit Type : Heater/Chiller

Fuel Sulfur Content : Units :

Potential Operating Schedule ~ Provide the operating schedule for this emissions unit

Hours/day : 24
Hours/year : 8760

Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its
physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air poliutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term "capacity
factor” as used in Title IV of the Act or the regulations promulgated thereunder.

Basis for Determination Options:

- Manufacturer Data

- Test results for this source

- Similar source test results

- GRICalc

- Tanks Program

- AP-42

- Other. If this is selected, attach a document with a description of the method used.

Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for

Controlled Potential Units* Emit (PTE) | Emit (PTE) |Determinatio
Potential otential to s (Ibs/hr)* (tonslyr)* n*
Emissions | EMit (PTE)
(tons/yr)

Particulate emissions |0 0 0.0037 0,02 ApP-42

(PE/PM) (formerly

particulate matter,

PM)

PM # 10 microns in 0 0 0.0028 0.01 AP-42

diameter (PE/PM10)

PM # 2.5 microns in 0 0 0.0028 0.01 AP-42

diameter (PE/PM2.5)
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Sulfur dioxide (S02) 0 0 0.0003 0.0013 AP-42
Nitrogen oxides (NOx) |0 0 0.05 821 AP-42
Carbon monoxide (CO) 0 0 0.04 0.18 AP-472
Volatile organic 0 0 0.0027 0.01 AP-42
compounds (VOC)
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0.000¢9 0.004 AP-42
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0 0
(H28)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
{SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards | Potential to | Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Patantia) | J0790 @ 10) LUnis (Ibs/hr)* " | (tons/yr)* on*
Emissions | EMit (PTE)
(tonsfyr)
Toluene VOC-HAP 0 0 0.000002 [0.000007 |AP-42
Hexane, N- VOC-HAP 0 0 0.000882 |0.00386 AP-42
Formaldehyde VOC-HAP 0 0 0.000037 [0.000161 |AP-42
Benzene VOC-HAP 0 0 0.000001 |(0.000005 |(AP-42
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Poteritial t Units* Emit (PTE) | Emit (PTE) | Determinati
Potential E° .‘inp'éj'_E?, nits (Ibsfhr)* " | (tonslyr)* on*
Emissions | EMit (PTE)
(tonslyr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack lest, Method 5, 4/96;
mass balance based on MSDS; elc.

™ AQD Calculated - See 'Help' for more information.
Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? nNo
Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? No

Federal and State Rule Applicability

New Source Performance Standards (NSPS)
New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary

Sources.

National Emission Standards for Hazardous Air
Pollutants (NESHAP Part 61)
National Emissions Standards for Hazardous Air Pollutants
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(NESHAP Part 61) are listed under 40 CFR 61. (These
include asbestos, benzene, beryllium, mercury, and viny!
chloride).

National Emission Standards for Hazardous Air Not affected
Pollutants (NESHAP Part 63)

National Emission Standards for Hazardous Air Pollutants

(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD) Not Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review Not Affected
These rules are found under WAQSR Chapter 6, Section
13.

- Emission Unit Attachments

Required Public Document Attachment Type Description
Attachment
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Section Il - Specific Air Contaminant Source Information

Company EU Description:

(must be completed regardless of date of installation or madification):

Construction(greenfield/new facility)

Date production began:

After permit has been issued :Yes

Emission Unit Type Specific Information

Emission Unit Type : Heater/Chiller

Fuel Sulfur Content :

Hours/day : 24

Hours/year : 8760

AQD EU ID:
AQD EU description:

Company EU ID:

Units :

Potential Operating Schedule — Provide the operating schedule for this emissions unit

HETQO02

0.5 MMBtu/hr
heater treater
heater

HT~2

0.5 MMBtu/hr
heater treater
heater

Source Installation or Modification Schedule — Select reason(s) for this emissions unit being included in this application

Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its

physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,

including air pollution control equipment and restrictions on hours of operation or on the type or amount of material

combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the

Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity

factor” as used in Title IV of the Act or the regulations promulgated thereunder.
Basis for Determination Options:

Manufacturer Data

Test results for this source
Similar source test results
GRICalc

Tanks Program

AP-42

Other. If this is selected, attach a document with a description of the method used.

Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for

Controlled Potential t Units* Emit (PTE) | Emit (PTE) |Determinatio
Potential olantial (o nis (Ibs/hr)* (tons/yr)* n*
Emissions | EMit (PTE)
(tons/yr)

Particulate emissions 0.0037 Ak (0] 2 AP-42

(PE/PM) (formerly

particulate matter,

PM)

PM # 10 microns in 0.0028 0.01 AP-42

diameter (PE/PM10)

PM # 2.5 microns in 0.0028 0.01 AP-42

diameter (PE/PM2.5)

SMITH CREEK 8-32-70 B PAD - F026720

Page 18

NSR Application - AO001056




Sulfur dioxide (S02) 0 0 0.0003 0.0013 AP-42
Nitrogen oxides (NOx) |0 0 0.05 0.21 AP-42
Carbon monoxide (CO) 0 0 0.04 0.18 AP-42
Volatile organic 0 0 0.0027 0.01 AP-42
compounds (VOC)
Lead (Pb) 0 0 0 ¢
Total Hazardous Air 0 0 0.0008 0.004 AP-42
Pollutants (HAPs)
Fluoride (F) 0 0 0
Hydrogen Sulfide 0 0 0 0
(H2S)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 a 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potential E° P{”P'?rE?, niks (Ibs/hr)* " | (tonslyr)* on*
Emissions | EMit (PTE)
(tons/yr)
Toluene VQC-HAP 0 0 0.000002 |0.000007 |AP-42
Hexane, N- VOC-HAP 0 0 0.000882 |0.00386 AP-42
Formaldehyde VOC-HAP 0 0 0.000037 |0.000161 |AP-42
Benzene VOC-HAP 0 0 0.000001 |0.000005 |AP-42
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled - s Emit (PTE) A Emit (PTE) | Determinati
Potential E"t?;“gf?.'é? Units™ (Ibs/hr)* | (tonslyr)* on*
Emissions | EMit (PTE)
(tonslyr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method 5, 4/96;

mass balance based on MSDS; etc.

** AQD Calculated - See 'Help' for more information.

Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? o

Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? No

- Federal and State Rule Applicability

New Source Performance Standards (NSPS)
New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary

Sources.

National Emission Standards for Hazardous Air

Pollutants (NESHAP Part 61)

Not affected

Not affected

National Emissions Standards for Hazardous Air Pollutants
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(NESHAP Part 61) are listed under 40 CFR 61. (These
Include asbestos, benzene, beryllium, mercury, and viny!

chloride).

National Emission Standards for Hazardous Air

Pollutants (NESHAP Part 63)
National Emission Standards for Hazardous Air Pollutants
(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD)

Not affected

Not Affected

These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review
These rules are found under WAQSR Chapter 6, Section

13.

-  Emission Unit Attachments

Not Affected

Required Public Document Attachment Type Description
Attachment Id
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Section Il - Specific Air Contaminant Source Information AQD EU ID: HETO003
AQD EU description:
Company EU ID: HT-3

Company EU Description: 0.5 MMBtu/hr
heater treater
heater

- Source Installation or Modification Schedule — Select reason(s) for this emissions unit being included in this application
(must be completed regardless of date of installation or modification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

-  Emission Unit Type Specific Information

Emission Unit Type : Heater/Chiller
Fuel Sulfur Content : Units :

- Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day : 24
Hours/year : 8760
- Emissions Information "Potential to emit" means the maximum capacity of a scurce to emit any air pollutant under its

physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity
factor” as used in Title IV of the Act or the regulations promulgated thereunder.
Basis for Determination Options:
- Manufacturer Data
- Test results for this source
- Similar source test results
- GRICalc
- Tanks Program
- AP-42
- Other. Ifthis is seiected, attach a document with a description of the method used.

Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for
Controlled : o Emit (PTE) | Emit (PTE) |Determinatio
Potential | Potential to Units (Ibs/hr)* (tonslyr)* n*
Emissions | EMit (PTE)
(tons/yr)
Particulate emissions |0 0 0.0037 0.02 AP-42

(PE/PM) (formerly
particulate matter,

PM)

PM # 10 microns in 0 0 0.0028 0.01 AP-42
diameter (PE/PM10)

PM # 2.5 microns in 0 0 0, 0028 0.0 AP-42
diameter (PE/PMZ2.5)

Sulfur dioxide (S02) 0 0 0.0003 00013 AP-42
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Nitrogen oxides (NOx) |0 0 0.05 0.21 AP-42
Carbon monoxide (CO) 0 0 0.04 0.18 AP-42
Volatile organic 0 0 0.0027 0.01 AP-42
compounds (VOC)
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0.0009 0.004 AP-42
Pollutants (HAPs)
Fluoride (F) 0 0 0
Hydrogen Sulfide 0 0 0 0
(H28)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potential E° 'FinFt'fl"Eg nits (lbs/hr)* | (tonslyr)* on*
Emissions | EMit (PTE)
(tonslyr)
Toluene VOC-HAP 0 0 0.000002 |0.000007 |AP-42
Hexane, N- VOC-HAP 0 0 0.000882 |0.00386 AP-42
Formaldehyde VOC-HAP 0 0 0.000037 |0.000161 |AP-42
Benzene VOC-HAP 0 0 0.000001 |0.000005 |AP-42
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potential E° 'E:nl;él"Eo* njts (Ibs/hr)* | (tonslyr)* on*
Emissions | EMit (PTE)
(tons/yr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method 5, 4/96;
mass balance based on MSDS; etc.

“*AQD Calculated - See 'Help' for more information.
Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? o
Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? No

Federal and State Rule Applicability

New Source Performance Standards (NSPS)
New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary

Sources.

National Emission Standards for Hazardous Air

Pollutants (NESHAP Part

61)

Not affected

Not affected

National Emissions Standards for Hazardous Air Pollutants

(NESHAP Part 61) are listed under 40 CFR 61. (These

include asbestos, benzene, beryllium, mercury, and vinyl
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chioride).

National Emission Standards for Hazardous Air Not affected
Pollutants (NESHAP Part 63)

National Emission Standards for Hazardous Air Pollutants

(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD) Not Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review Not Affected
These rules are found under WAQSR Chapter 6, Section
13

- Emission Unit Attachments

Required Public Document Attachment Type Description
Attachment Id
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Section Il - Specific Air Contaminant Source Information AQD EU ID: LUDOO1
AQD EU description: truck loading

Company EU ID: TL-1

Company EU Description: Condensate Truck
Loading.
Condensate Truck
Loading has a
capture efficiency
of. OB, 7%,

- Source Installation or Modification Schedule - Select reason(s) for this emissions unit being included in this application
(must be completed regardless of date of installation or medification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

- Emission Unit Type Specific Information

Emission Unit Type : Loading/Unloading/Dump
Maximum Hourly Throughput Units :

Detailed Description of Truck loading of condensate. Contrclled by CMB-1/CMB-2 enclosed
Loading/Unloading/Dump combustors with 98.7% capture efficiency and 98% DRE. VOC emission
Source : represent uncaptured emissions,

*Provide detailed calculations documenting the potential emissions and emission factors
used to calculate emissions from this source.

- Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day :
Hours/year :

- Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its
physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity
factor” as used in Title IV of the Act or the regulations promulgated thereunder,

Basis for Determination Options;

- Manufacturer Data

- Test results for this source

- Similar source test results

- GRICalc

- Tanks Program

- AP-42

- Other. Ifthis is selected, attach a document with a description of the method used.
Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for
Controlled Potential Units® Emit (PTE) | Emit (PTE) |Determinatio
Potential | 20 .9”P‘§’.E‘2 nits (Ibs/hr)* (tons/yr)* n*
Emissions mit (PTE)
(tonslyr)
Particulate emissions |0 0 0 0
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(PE/PM)} (formerly
particulate matter,
PM)
PM # 10 microns in 0 0 0 0
diameter (PE/PM10)
PM # 2.5 microns in 0 0 0 0
diameter (PE/PM2.5)
Sulfur dioxide (502) 0 0 0 0
Nitrogen oxides (NOx) |0 0 0 0
Carbon monoxide (CO) 0 0 0 0
Volatile organic 501.31 0 1.49 6.52 AP-42
compounds (VOC)
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0 0
(H2S)
Mercury (HQ) 0 0 0 0
Total Reduced Sulfur 0 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0] 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards | Potential to | Potential to| Basis for
Category | Controlled . ; Emit (PTE) | Emit (PTE) | Determinati
Potential |Potentialto| Units® | “yhgihr* " | (tons/yr)* on*
Emissions | EMit (PTE)
(tons/yr)
Ethyl Benzene VOC-HAP 0.27 L2 0.00356 0.02 Other
Toluene VOC-HAP 1.1 4,84 0.01 0.06 Other
Hexane, N- VOC-HAP 227 9.94 0.03 0.13 Other
Xylenes (Isomers VOC-HAP 1.56 6.84 0.02 0.08 Other
and Mixture)
Benzene VOC-HAP 0.26 1.13 0.00336 0...0% Other
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to|Potential to| Basis for
Category | Controlled PoAGEIEES Units* Emit (PTE) | Emit (PTE) | Determinati
Potential |- otential to nits (losfhr)* " | (tonslyr)* on*
Emissions | EMit (PTE)
(tons/yr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method 5. 4/96;
mass balance based on MSDS; etc.
** AQD Calculated - See 'Help' for more information.
Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? e

Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? nNo
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- Federal and State Rule Applicability

New Source Performance Standards (NSPS)

Not affected

New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary

Sources.

National Emission Standards for Hazardous Air

Pollutants (NESHAP Part 61)
National Emissions Standards for Hazardous Air Pollutants
(NESHAP Part 61) are listed under 40 CFR 61. (These
Include asbestos, benzene, beryllium, mercury, and vinyl

chloride).

National Emission Standards for Hazardous Air

Pollutants (NESHAP Part 63)
National Emission Standards for Hazardous Air Pollutants
(NESHAP Part 63) standards are listed under 40 CFR 63,

Prevention of Significant Deterioration (PSD)

Not affected

Not affected

Not Affected

These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review
These rules are found under WAQSR Chapter 6, Section

13.

- Emission Unit Attachments

Not Affected

Required
Attachment

Public Document
Id

Attachment Type

Description
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Section Il - Specific Air Contaminant Source Information

Company EU Description:

AQD EU ID:

LuDp002

AQD EU description:

Company EU ID:

TL-2

Produced

Water

Truck Loading.
Condensate Truck
Loading has a
capture efficiency

of

70%.

- Source Installation or Modification Schedule — Select reason(s) for this emissions unit baing included in this application

(must be completed regardless of date of installation or modification):

Construction(greenfield/new facility)

Date production began:
After permit has been issued :Yes

- Emission Unit Type Specific Information

Emission Unit Type : Loading/Unloading/Dump

Maximum Hourly Throughput

Detailed Description of Truck loading of produced water.
Loading/Unloading/Dump ke egual t
Controlled by enclosed combu
capture efficiency and 98% DRE.
emissions.

Source :

o the emissicns profile of condensate locading.
stors CMB-1/CMB-2 with 70% wvapor

Units :

Assume 1% of all loading PW will

VOC emission represent uncaptured

*Provide detailed calculations documenting the potential emissions and emission factors
used to calculate emissions from this source.

- Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day :
Hours/year :

- Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its
physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “"capacity
factor” as used in Title IV of the Act or the regulations promulgated thereunder.

Basis for Determination Options:

Manufacturer Data

Test results for this source

Similar source test results

GRICalc
Tanks Program
AP-42

Other. If this is selected, attach a document with a description of the method used.

Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for
Controlled P . Units* Emit (PFTE) | Emit (PTE) |Determinatio
Potential otgntlalEto* nits (Ibs/hr)* (tons/yr)* n*
Emissions | EMit (PTE)
(tons/yr)
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Particulate emissions |0 0 0 0
(PE/PM)} (formerly
particulate matter,
PM)
PM # 10 microns in 0 0 0 0
diameter (PE/PM10)
PM # 2.5 micreons in 0 0 0 0
diameter (PE/PM2,5)
Sulfur dioxide (S02) 0 0 0 0
Nitrogen oxides (NOx) |0 0 0 0
Carbon moncxide (CO) 0 0 0 0
Volatile organic 0. 12 0 0.04 0.16 Other
compounds (VOC)
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0
(H2S)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to|Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potentfal |F9t=nuid o hits (Ibs/hr)* | (tons/yr)* on*
Emissions | EMit (PTE)
(tons/yr)
Ethyl Benzene VOC-HAP 0.000298 (0.00131 0.0000°9 0.000392 |Other
Toluene VOC-HAP 0. 0012 0.00527 0.000361 |0.00158 Other
Hexane, N- VOC~HAP 0.00247 0...0:1 0.000742 |0.00325 Other
Xylenes (Isomers VOC-HAP 0.0017 0.00745 0.000511 |0.00224 Cther
and Mixture)
Benzene VOC-HAP 0.000282 |0.00124 0.000085 |0.000371 |[Other
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Batantialt Units* Emit (PTE) | Emit (PTE) | Determinati
Potential E° %n;aTEo* nits (lbs/hr)* " | (tons/yr)* on*
Emissions | EMit (PTE)
(tons/yr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method 5, 4/96;
mass balance based on MSDS; etc.

** AQD Calculated - See 'Help' for more information.
Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? No
Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? nNo
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Federal and State Rule Applicability

New Source Performance Standards (NSPS)

New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary
Sources.

National Emission Standards for Hazardous Air
Pollutants (NESHAP Part 61)

National Emissions Standards for Hazardous Air Poliutants
(NESHAP Part 61) are listed under 40 CFR 61. (These
include asbestos, benzene, beryllium, mercury, and viny!
chloride).

National Emission Standards for Hazardous Air
Pollutants (NESHAP Part 63)

National Emission Standards for Hazardous Air Poliutants
(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD)
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review
These rules are found under WAQSR Chapter 6, Section
13

Emission Unit Attachments

Not

Not

Not

Not

Not

affected

affected

affected

Affected

Affected

Required Public Document Attachment Type

Attachment Id

Description
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Section Il - Specific Air Contaminant Source Information AQD EU ID: TNKOO1

AQD EU description: ten (10) 400-bbl
0il tanks

Company EU ID: OTK-1- OTK-8

Company EU Description: 8 (eight) 400-bbl
condensate oil
tank

- Source Installation or Modification Schedule — Select reason(s) for this emissions unit being included in this application
(must be completed regardless of date of installation or madification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

- Emission Unit Type Specific Information

Emission Unit Type : Storage Tank/Silo
Maximum Hourly Throughput Units :

Is Tank Heated : No

Operating Pressure (psig): 0.00 Vapor Pressure of Material 0.01
Stored (psig) :

- Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day : 24
Hours/year: 8760
- Emissions Information "Potential to emit” means the maximum capacity of a source to emit any air pollutant under its
physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity
factor” as used in Title IV of the Act or the regulations promulgated thereunder.
Basis for Determination Options:
- Manufacturer Data
- Test results for this source
- Similar source test results
- GRICalc
- Tanks Program
- AP-42
- Other. If this is selected, attach a document with a description of the method used.
Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for
Controlled Potential to Units* Emit (PTF) Emit (PTIE) Deternlinatio
EPo_teqtlaI Emit (PTE)* (Ibs/hr) (tons/yr) n
missions
(tons/yr)
Particulate emissions |0 0 0 0

(PE/PM) (formerly
particulate matter,
PM)

PM # 10 microns in 0 0 0 Q
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diameter (PE/PM10)
PM # 2.5 microns in ¢ 0 0 0
diameter (PE/PM2.5)
Sulfur dioxide (S02) 0 0 0 0
Nitrocgen oxides (NOx) |0 0 0 0
Carben monoxide (CO) 0 0 0 0
Volatile organic 387:93 0 1.77 7.76 Tanks
compounds (VOC) Program
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0 0
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0 0
(H2S3)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potential |.otental 1o nits (Ibs/hry* " | (tonslyr)* on*
Emissions | EMit (PTE)
(tons/yr)
Ethyl Benzene VOC-HAP 0 24 0 .93 0.00423 0.02 Other
Toluene VOC-HAP 0.85 3.74 0.02 0.07 Other
Hexane, N- VOC-HAP 176 7.69 0.04 0.15 Other
Xylenes (Isomers VOC-HAP 1 21 B 29 0.02 0.11 Other
and Mixture)
Benzene VOC-HAP 0.2 0.88 0.004 0.02 Other
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potentfal | L2902 1e] HOKS (Ibs/hry* " | (tonslyr)* on*
Emissions |EMit (PTE)
(tons/yr)

* Provide your calculations as an attachment and explain how ail process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97), stack test, Method 5, 4/96,

mass balance based on MSDS; elc.
** AQD Calculated - See 'Help' for more information.
Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? No

Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? No

Federal and State Rule Applicability

New Source Performance Standards (NSPS)
New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary
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Sources.

National Emission Standards for Hazardous Air Not affected
Pollutants (NESHAP Part 61)

National Emissions Standards for Hazardous Air Pollutants

(NESHAPR Part 61) are listed under 40 CFR 61. (These

include asbestos, benzene, beryllium, mercury, and viny!

chloride).

National Emission Standards for Hazardous Air Not affected
Pollutants (NESHAP Part 63)

National Emission Standards for Hazardous Air Pollutants

(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD) Not Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review Not Affected
These rules are found under WAQSR Chapter 6, Section
13

- Emission Unit Attachments

Required Public Document Attachment Type Description
Attachment
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Section Il - Specific Air Contaminant Source Information AQD EU ID: TNKO002

AQD EU description: two (2) 400-bbl
produced water
tanks

Company EU ID: WTK-1-WTK-4
Company EU Description: Four (4) 400-bbl
produced water
tanks
Source Installation or Modification Schedule — Select reason(s) for this emissions unit being included in this application

(must be completed regardless of date of installation or modification):

Construction(greenfield/new facility)
Date production began:
After permit has been issued :Yes

Emission Unit Type Specific Information

Emission Unit Type : Storage Tank/Silo
Maximum Hourly Throughput Units :

Is Tank Heated : No

Operating Pressure (psig) : 0.00 Vapor Pressure of Material 4. %6
Stored (psig) :

Potential Operating Schedule — Provide the operating schedule for this emissions unit

Hours/day : 24

Hours/year : 8760
Emissions Information "Potential to emit" means the maximum capacity of a source to emit any air pollutant under its
physical and operational design. Any physical or operational limitation on the capacity of a source to emit an air pollutant,
including air pollution control equipment and restrictions on hours of operation or on the type or amount of material
combusted, stored or processed, shall be treated as part of its design if the limitation is enforceable by the EPA and the
Division. This term does not alter or affect the use of this term for any other purposes under the Act, or the term “capacity
factor” as used in Title IV of the Act or the regulations promulgated thereunder.
Basis for Determination Options:
- Manufacturer Data
- Test results for this source
- Similar source test results
-  GRICalc
- Tanks Program
- AP-42
- Other. Ifthisis selected, attach a document with a description of the method used.

Criteria Pollutants :

Pollutant Pre- Efficiency Standards Potential to | Potential to Basis for

Controlled Potential t Units* Emit (PTE) | Emit (PTE) |Determinatio
Potential SHanLa nits (Ibs/hr)* (tons/yr)* n*
Emissions | EMit (PTE)
(tons/yr)

Particulate emissions |0 0 0 0

(PE/PM) (formerly

particulate matter,

PM)
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PM # 10 microns in 0 0 0 0
diameter (PE/PM10)
PM # 2.5 microns 1in 0 0 0 0
diameter (PE/PMZ2.5)
Sulfur dioxide (S02) 0 0 0 0
Nitrogen oxides (MNOx) |0 0 0 0
Carbon monoxide (CO) 0 0 0 0
Volatile organic 4.69 0 002 0.09 Tanks
compounds (VOC) Program
Lead (Pb) 0 0 0 0
Total Hazardous Air 0 0 0 0
Pollutants (HAPs)
Fluoride (F) 0 0 0 0
Hydrogen Sulfide 0 0 0 0
(H23)
Mercury (Hg) 0 0 0 0
Total Reduced Sulfur 0 0 0 0
(TRS)
Sulfuric Acid Mist 0 0 0 0
(SAM)
Hazardous Air Pollutants (HAPs) and Toxic Air Contaminants:
Pollutant Pollutant Pre- Efficiency Standards |Potential to | Potential to| Basis for
Category | Controlled Potantial ¥ Units* Emit (PTE) | Emit (PTE) | Determinati
Potential |LOtential to IS (lbs/hr)* " | (tonslyr)* on*
Emissions | EMit (PTE)
(tons/yr)
Ethyl Benzene VOC-HAP 001 0 0.000051 |0.000224 |Other
Tcluene VOC-HAP 0.05 0 0.000207 |0.000%04 |[Other
Hexane, N- VOC-HAP 0.09 0 0.000424 |0.00186 Other
Xylenes (Isomers VOC-HAP 0.06 0 0.000292 |0.00128 Other
and Mixture)
Benzene VOC-HAP 0.01 0.000048 |0.000212 |[Other
Greenhouse Gases (GHGs):
Pollutant Pollutant Pre- Efficiency Standards |Potential to Potential to| Basis for
Category | Controlled Potential t Units* Emit (PTE) | Emit (PTE) | Determinati
Potential |_otential to RS (Ibsfhr)* | (tonslyr)* on*
Emissions | EMit (PTE)
(tonslyr)

* Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
Note the emission factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method 5, 4/96;
mass balance based on MSDS; etc.

** AQD Calculated - See 'Help' for more information.
Best Available Control Technology (BACT)

Was a BACT Analysis completed for this unit? o
Lowest Achievable Emission Rate (LAER)

Was a LAER Analysis completed for this unit? No

Federal and State Rule Applicability

New Source Performance Standards (NSPS)
New Source Performance Standards are listed under 40
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SMITH CREEK 8-32-70 B PAD - F026720

CFR 60 - Standards of Performance for New Stationary
Sources.

National Emission Standards for Hazardous Air
Pollutants (NESHAP Part 61)

National Emissions Standards for Hazardous Air Pollutants
(NESHAP Part 61) are listed under 40 CFR 61. (These
include asbestos, benzene, beryllium, mercury, and vinyl
chioride).

National Emission Standards for Hazardous Air
Pollutants (NESHAP Part 63)

National Emission Standards for Hazardous Air Pollutants
(NESHAP Part 63) standards are listed under 40 CFR 63.

Prevention of Significant Deterioration (PSD)

These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review
These rules are found under WAQSR Chapter 6, Section
13.

Emission Unit Attachments

Not

Not

Not

Not

affected

affected

Affected

Affected

Attachment

Required Public Document Attachment Type
Id

Description
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Facility Detail Report
Facility Name: SMITH CREEK 8-32-70 B PAD
ID: F026720



Facility Information

Facility 1D:
FacilityName:
Facility Description:

Company Name:

Facility : F026720

F026720

SMITH CREEK 8-32-70 B PAD

Chesapeake Operating LLC

Sep 8 2015, 07:16:17

Operating Stalus: Not Yet Installed AFS:
Facility Class: Mincr Facility Type: Production Site
CERR Class: NON
Location
Physical City County Lat/Long PLSS Effective Date
Address
Section 8, Converse Converse 42.76591/- S58-T32N-R70W 02/27/2015
32N, 70W County 105.28269
Location Detail For : Section 8, 32N, 70W
Latitude: 42.76591 Longitude: -105.28269
Quarter Quarter: Quarter:
Section: 8
Township: 32N Range: 70w
County: Converse State: Wyoming
Distict: District 2
Physical Address 1: Section 8, 32N, 70W Physical Address 2:
Cily: Converse County Zip: 82633
Effective Date: 02/27/2015
API
API
0929091
0929200
0929843
Notes
User Name Date Note
NAICS Codes
2111 0il and Gas Extraction
Contacts
Contact Type |Contact Person |[Phone Number |Email Start Date End Date
Responsible Govenlock, Jim |(405)935-8000 |jim.govenlock@ [11/24/2003
Official chk.com
Environmental Hatfield- (304)353-5118 northerndivisi |[11/15/2005
contact Atkinson, onairpermittin
Melissa glchk.com
NSR Permitting [Hatfield- (304)353-5118 |northerndivisi 11/15/2005
contact Atkinson, onairpermittin
Melissa glchk.com
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Contact Detail For ; Govenlock, Jim

Prefix:

Middle Name:
Suffix:
Company Title:

Address 1:
Address 2:
City:

State:

Work Phone No:
Address 2:

Mobile Phone No.:
Fax No:

Email:

Email Pager Address:

Mr,

Oklahoma

Cklahoma

Cklahcma

{405)935-8000

jim.govenlock@chk,.com

Contact Detail For : Hatfield-Atkinson, Melissa

Prefix:

Middle Name:
Suffix:
Company Title:

Address 1:
Address 2:
City:

State:

Work Phone No:
Address 2:

Mabile Phone No.:
Fax No:

Email:

Email Pager Address:

Rules & Regs

Subject to Part 60 NSPS:

Subject to Part 61 NESHAP:
Subject Part 63 NESHAP:
Subject to Title IV Acid Rain:

Attachments

Mrs.

Supervisor - Air

Permitting, Northern

Division Business Unit

414 Summers Street

Charleston

West Virginia

(304)353-5118

{304)380-3074

First Name:

Last Name:

Contact's Company Name:

Zip Code:

Secondary Phone No.:
Secondary Ext. No.:
Pager No.:

Pager PIN No.:

First Name:

Last Name:

Contact's Company Name:

Zip Code:

Secondary Phone No.:
Secondary Ext. No.:
Pager No.:

Pager PIN No.:

northerndivisionairpermitting@chk.com

Subject to 112(r) Accidental Release
Prevention:

Subject to non-attainment NSR:

Subject to PSD:

Jim

Govenlock

Chesapeake Operating LLC

73101

Melissa

Hatfield-Atkinson

Chesapeake Operating LLC

25301

Description

Type

Modified By

Modified Date

Page 2
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Version

Version ID Version Start Date Version End Date Preserved
CURRENT 06/19/2015 X
29358 030242015 06/19/2015 X
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- Emission Unit Information

AQD Emissions Unit ID:

Emission Unit Type:

Maximum Design Capacity:
Minimum Design Capacity:

Pilot Gas Veolume (scf/min):

AQD Description:

Company Equipment ID:

Company Equipment Description:

Operating Status:

Initial Construction Commencement

Date:

Initial Cperation Commencement

Date:

Most Recent

Construction/Medification

Commencement Date:

Most Recent Operation
Commencement Date:

- Permitted Emissions

Emission Unit : FLR001

FLROO1
Flare
560000.0

560000.0

two (2) smokeless emergency flares w/ autoignitors
flash emission control during upset conditions)

FL-1/FL-2

Two smokeless standard flares w/ autoignitors

emission control during upset conditions)

Not Yet Installed

Units : scf/day

Units: scf/day

Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
(Lbs/hour) (Tons/Year) (Lbs/Hour) (Tons/Year
- Processes

- Emission Process Information

Source Classification Code (SCC):

Process ID:
Process Name:

Company Process Description:

PRCOQ1
Standard flare
Standard flare

3-10-001-60

Release points(s) directly associated with this process

VERQOO04

Page 4
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Sep 8 2015, 07:16:17

(produced gas and heater treater

{produced gas and heater treater flash



Emission Unit Information

AQD Emissions Unit 1D:

Emission Unit Type:

Maximum Design Capacity:
Minimum Design Capacity:

Pilot Gas Volume (scf/min):

AQD Description:

Company Equipment ID:

Company Equipment Description:

Operating Status:

Initial Construction Commencement

Date:

Initial Operation Commencement

Date:

Most Recent

Construction/Modification

Commencement Date:

Most Recent Operation
Commencement Date:

Permitted Emissions

Emission Unit : FLR002

FLROQZ
Flare
0.02

0.02

AAF-1

Air Assisted Flare

Not Yet Installed

Units : MMscf/hr

Units : MMscE/hr

Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
(Lbs/hour) (Tons/Year) (Lbs/Hour) (Tons/Year

Processes

- Emission Process Information

Source Classification Code (SCC):

Process ID: PRCOL1

Process Name:

Company Process Description:

3-10-001-60

Air Assisted Flare

Air Assisted Flare

Release points(s) directly associated with this process

VEROO6
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- Emission Unit Information

AQD Emissions Unit ID:

Emission Unit Type:

Maximum Design Capacily:
Minimum Design Capaclty:

Pilot Gas Volume (scfimin):

AQD Description:

Company Equipment ID:

Company Equipment Description:

Operating Status:

Initial Construction Commencement

Date:

Initial Operation Commencement

Date:

Most Recent

Construction/Modification

Commencement Date:

Most Recent Operation
Commencement Date:

- Permitted Emissions

Emission Unit : FLR003

FLR0OO3
Flare
0.01

0.01

CMB-1/CMB-2

Enclosed combustors control emissions from condensate tanks,

Units : MMscf/hr

Units : MMscf/hr

Sep 8 2015, 07:16:17

PW tanks, & truck

loadout of condensate and PW with a DRE = 98%., Enclosed combustors have a capture

efficiency of 98%

for all storage tanks,

Not Yet Installed

Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
(Lbs/hour) (Tons/Year) (Lbs/Hour) (Tons/Year
- Processes

-  Emission Process Information

Process ID:

Process Name:

Company Process Description:

Source Classification Code (SCC):

Page 6

PRCO12
Enclosed Combustors
Enclosed Combustors

3-10-001-60

Facility Detail Report (F026720): SMITH CREEK 8-32-70 B PAD

98.7% for LUDQO1 and 70% for LUD0O2,



Emission Unit Information

AQD Emissions Unit ID:
Emission Unit Type:
AQD Description:

Company Equipment ID:

Company Equipment Description:

Operating Status:

Initial Construction Commencement

Date:

Initial Operation Commencement

Date:

Most Recent

Construction/Modification

Commencement Date:

Most Recent Operation
Commencement Date:

Permitted Emissions

FUG001
Fugitive
fugitives
FuG
Fugitives

Not Yet Inst

Emission Unit : FUG001

alled

Pollutant

Potential
Emissions
(Lbs/hour)

Potential
Emissions
(Tons/Year)

Allowable
Emissions
(Lbs/Hour)

Allowable
Emissions
(Tons/Year

Comments

Processes

- Emission Process Information

Process

ID: PRCOOZ

Process Name: fugitives

Company Process Description: fugitives

Source Classification Code (SCC):

3-10-001-01

Release points(s) directly associated with this process

AVLCO1
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Sep 8 2015, 07:16:17



Emission Unit Information

AQD Emissions Unit ID:
Emission Unit Type:
Firing Type:

Heat Input Rating:
Primary Fuel Type:

Heat Content of Fuel (BTU/scf):

AQD Description:

Company Equipment ID:

Company Equipment Description:

Operating Status:

Initial Construction Commencement

Date:

Initial Operation Commencement

Date:

Most Recent

Construction/Modification

Commencement Date:

Most Recent Operation
Commencement Date:

Permitted Emissions

Emission Unit : HET001

HETO0O01

Heater/Chiller

Direct
8,5
Field Gas

1339

Secondary Fuel Type: Field Gas

0.5 MMBtu/hr heater treater heater

Rl

0.5 MMBtu/hr heater treater heater

Not Yet Installed

Units: MMBtu/hr

Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
{Lbs/hour) (Tons/Year) {(Lbs/Hour) (Tons/Year

Processes

- Emission Process Information

Source Classification Code (SCC):

Process ID: PRCOD3

Process Name: heater

Company Process Description: heater

3-10-004-05

Release points(s) directly associated with this process

YERO0OZ
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Emission Unit Information

AQD Emissions Unit 1D:
Emission Unit Type:
Firing Type:

Heat Input Rating:
Primary Fuel Type:

Emission Unit : HET002

HETO002
Heater/Chiller
Direct

0.5

Field CGas

Secondary Fuel Type: Field

Units: MMBru/hr

Sep 8 2015, 07:16:18

Heat Content of Fuel (BTU/scf): 1359
AQD Description: 0.5 MMBtu/hr heater treater heater
Company Equipment ID: HT-2
Company Equipment Description: 0.5 MMBtu/hr heater treater neater
Operating Status: Not Yet Installed
Initial Construction Commencement
Date:
Initial Operation Commencement
Date:
Moest Recent
Construction/Modification
Commencement Date:
Most Recent Operation
Commencement Date:
Permitted Emissions
Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
(Lbs/hour) (Tons/Year) {Lbs/Hour) (Tons/Year
Processes

- Emission Process Information

Process |D: PRC004
Process Name: heater
Company Process Description: heater

Source Classification Code (SCC): 3-10-004-05

Release points(s) directly associated with this process

VEROO3
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Emission Unit Information

AQD Emissions Unit 1D:
Emission Unit Type:
Firing Type:

Heat Input Rating:

Primary Fuel Type:

Heat Content of Fuel (BTU/scf):

AQD Description:

Company Equipment ID:

Company Equipment Description:

Operating Status:

Initial Construction Commencement

Date:

Initial Operation Commencement

Date:

Most Recent

Construction/Medification

Commencement Date:

Most Recent Operation
Commencement Date:

Permitted Emissions

Emission Unit : HET003

HET0Q3
Heater/Chiller
Direct

@ie:5

Field Gas

1359

HT-3

Secondary Fuel Type: Field Gas

0.5 MMBtu/hr heater treater heater

Not Yet Installed

Units: MMBtu/hr

Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
(Lbs/hour) (Tons/Year) (Lbs/Hour) (Tons/Year

Processes

- Emission Process Information

Process ID: PRCOOS

Process Name: Heater Treater

Company Process Description: Heater Treater

Source Classification Code (SCC): 3-10-004-05

Release points(s) directly associated with this process

VERQODS5
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Emission Unit : LUD001

Emission Unit Information

AQD Emissions Unit ID: LUD0O1
Emission Unit Type: Loading/Unloading/Dump
Type of Material: liquid
Material Description: Condensate.
Maximum Annual Throughput: 210940800
AQD Description: truck loading

Company Equipment ID: TL-1

Units: gallons/yr

Sep § 2015, 07:16:18

Company Equipment Description: Condensate Truck Loading. Condensate Truck Loading has a capture efficiency of
J g = ¥

98.7%
Operating Status: Not Yet Installed
Initial Construction Commencement
Date:

Initial Operation Commencement
Date:

Most Recent
Construction/Modification
Commencement Date:

Most Recent Operation
Commencement Date:

Permitted Emissions

Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
(Lbs/hour) (Tons/Year) (Lbs/Hour) (Tons/Year

Processes

- Emission Process Information

Process ID: PRCOOS
Process Name: truck locading
Company Process Description: truck loading

Source Classification Code (SCC): 4-06-001-42

Control equipment(s) directly associated with this process

FLAOOL

Release points(s) directly associated with this process

AVLOO2
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Emission Unit Information

AQD Emissions Unit ID:
Emission Unit Type:
Type of Material:

Material Description:

Maximum Annual Throughput:

AQD Description:

Company Equipment ID:

Company Equipment Description:

Operating Status:

Initial Construction Commencement

Date:

Initial Operation Commencement

Date:

Most Recent

Construction/Modification

Commencement Date:

Most Recent Operation
Commencement Date:

Permitted Emissions

Emission Unit : LUD002

Lopoo2
Leoading/Unloading/Cump
ligquid

Produced Water
22995000

TL-2

Units: gallons/yr

Sep 8 2015, 07:16:18

Produced Water Truck Loading. Condensate Truck Loading has a capture efficiency of

70%.

Not. Yet Installed

Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
(Lbs/hour) (Tons/Year) (Lbs/Hour) (Tons/Year

Processes

-  Emission Process Information

Process ID:

Process Name:

Company Process Description:

PRCO10O
PW Truck Loadcut

PW Truck Loadout

Source Classification Code (SCC): 4-06-001-42

Control equipment(s) directly associated with this process

FLAOOL

Release points(s) directly associated with this process

AVLOO3
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Emission Unit Information

AQD Emissions Unit ID:
Emission Unit Type:
Material Type:

Description of Material Stored:

Capacity:
Maximum Throughput:
AQD Description:

Company Equipment ID:

Company Equipment Description:

Operating Slatus:

Initial Construction Commencement

Date:

Initial Operation Commencement

Date:

Most Recent
Construction/Modification
Commencement Date:

Most Recent Operation
Commencement Date:

Permitted Emissions

Emission Unit : TNK001

TNKOO1

Storage Tank/Silo

Liguid

Sep 8 2015, 07:16:18

Condensate. Maximum throughput shown below is total throughput for all condensate

tanks.

400

210940800.0000

ten (10} 400-bbl cil tanks

OTK-1- OTK-8

8 (eight) 400-bbl condensate oil tank

Not Yet Installed

Units: barrels

Units: gallons/vyr

Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
(Lbs/hour) (Tons/Year) {Lbs/Hour) (Tons/Year

Processes

- Emission Process Information

Process ID: PRCCGO7

Process Name: oil tanks

Company Process Description: cil tanks

Source Classification Code (SCC): 4-04-003-11

Control equipment(s) directly associated with this process

FLAQO1L

Release points(s) directly associated with this process

AVLO04
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- Emission Unit Information

AQD Emissions Unit ID: TNK

Emission Unit Type: sto

Emission Unit : TNK002

002

rage Tank/Silo

Material Type: Liquid

Description of Material Stored: pro

Capacity: 400
Maximum Throughput: 229
AQD Description: two

Company Equipment ID: WTK

Company Equipment Description: Fou

Operating Status: Not

Initial Construction Commencement

Date:

Initial Operation Commencement

Date:

Most Recent
Construction/Modification
Commencement Date:

Most Recent Operation
Commencement Date:

Sep 8 2015, 07:16:18

duced water. Maximum throughput shown below is total for all PW tanks.

95000.0000

(2) 400-bbl produced water tanks

-1-WTK-4

r (4) 400-bbl produced water tanks

Yet Installed

Units; barrels

Units: gallons/yr

- Permitted Emissions
Pollutant Potential Potential Allowable Allowable Comments
Emissions Emissions Emissions Emissions
{Lbs/hour) (Tons/Year) (Lbs/Hour) (Tons/Year
- Processes

- Emission Process Information

Process ID:

Process Name:

Company Process Description:

Source Classification Code (SCC):

Control equipment(s) directly associated with this process

FLACO]

PRCOOS
water tanks
water tanks

4-04-003-15

Release points(s) directly associated with this process

AVLOOS
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Control Equipment : FLA001 Sep 8 2015, 07:16:18

Control Equipment Information

Equipment Type:
Control Equipment 10:
AQD Description:

Company Control Equipment ID:

Company Control Equipment
Description:

Operating Status:

Manufacturer:

Flare

FLAOOL

two (2) smokeless combustion devices w/ continuous pilot monitoring systems {eil
tank, active produced water tank and truck lcadout emissions control)
CMB-1/CMB-2

Two (2) smokeless combustion devices w/ continuous pilot monitoring systems {oil

tank, produced water tank and truck loadout emissions control)

Not Operating Initial Installation Date:

Model:

Specific Equipment Type information

Flare Type:

Elevated Flare Type:
Ignition Device:

Flame Presence Sensor:
Inlet Gas Temp:

Flame Presence Type:
Gas Flow Rate:

Sec. Qutlet Gas Temp:

Pollutants Controlled

Enclosed
Non-Assisted
Yes

Yes

Thermocouple

Pollutant Design Control |Operating Capture Total Capture
Efficiency(%) |Control Efficiency(%) |Control(%)
Efficiency(%)
Total HAP Pollutants 98 98 98.7 86.7206
VOC - Volatile Organic 98 58 98.7 86.726
Compounds

Associated Control Equipments And Release Points

Release points(s) directly associated with this control equipment

VERQOO1
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Release Point Information

Release Point ID;

Release Type:

AQD Description:

Company Release Point ID:
Company Release Point Description:
Operating Status:

Base Elevation (ft):

Stack Details

Stack Height (ft):
Exit Gas Velocity (ft/s):
Exit Gas Temp (F}):

Release Point : VER006

VERQOO&

Vertical

AAF-1
Air Assisted Flare

Not Operating

5100.0

20.0 Stack Diameter (ft): 0.99
0.99 Exit Gas Flow Rate (acfm): 0.99
0.99

Release Latitude and Longitude

Latitude:

CEM Data

42.76591 Longitude: -105.28269

Descripticn

IHZS ‘SOZ INOX ‘CO ITHC ’HCL 'HFL |OiTRS |CC)2 |FLOW lOPACITY |F’M |
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Release Point Information

Release Point ID:
Release Type:
AQD Description:

Company Release Point ID:

Company Release Point Description:

Operating Status:

Base Elevation (ft):

Stack Details

Stack Height (ft):
Exit Gas Velocity (ft/s):
Exit Gas Temp (F):

Release Point : VER0O1 Sep 8 2015, 07:16:18

VEROO1
Vertical

two (2) smokeless combustion devices w/ continuous pilot monitoring systems (oil
tank, active produced water tank and truck lecadout emissions control)

CMB-1/CMB-2

two (2) smokeless combustion devices w/ continucus pilot monitoring systems (oil
tank, produced water tank and truck loadout emissions control)

Not Operating

5100.0

250 Stack Diameter (ft): 4.0
0.99 Exit Gas Flow Rate (acfm): 0.9¢
0.99

Release Latitude and Longitude

Latitude:

CEM Data

42.76591 Longitude: -105.28269

IBescr'\ption

‘HZS ISOZ |NOX ICO |THC \HCL |HFL 10‘TRS ‘COZ ’FLOW IOPACITY ]PMJ
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Release Point Information

Release Point ID:

Release Type:

AQD Description:

Company Release Point ID:
Company Release Point Description:
Operating Status:

Base Elevation (ft):

Stack Details

Stack Height (ft):
Exit Gas Velocity (ft/s):
Exit Gas Temp (F):

Release Point : VER004

VERQ(O4

Vertical

FL-1
Flare

Not Operating

5100.0

2250 Stack Diameter (ft): 2.0
0.99 Exit Gas Flow Rate (acfm): 0.99
0.99

Release Latitude and Longitude

Latitude:

CEM Data

42.76591 Longitude: -105.28269

Description

JHQS ISOZ INOX |CO |THC ‘HCL ‘HFL ]OITRS |COZ ]FLOW |OPAC\TY ‘PM l

Facility Detail Report (F026720): SMITH CREEK 8-32-70 B PAD
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Release Point Information

Release Point ID:

Release Type:

AQD Description:

Company Release Point [D:
Company Release Point Description:
Operating Status:

Release Height (ft):

Release Point : AVL001

AVLOO1

Fugitive (Area, Velume, Line)
fugitives

FUG

Fugitives

Not Operating

10.0

Release Latitude and Longitude

Latitude:

CEM Data

42 .76591

Longitude: -105.28269

Description

|H25 }802 INOX ]CO |THC ‘HCL [HFL ‘OiTRS ICOZ ‘FLOW IOPACITY ‘F’M]
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Release Point : VER002 Sep 8 2015, 07:16:18
Release Point Information

Release Point ID: VER0O?2
Release Type: Vertical
AQD Description: 0.5 MMBtu/hr heater treater heater
Company Release Point ID; HT-1
Company Release Point Description: 0.5 MMBtu/hr heater treater heater
Operating Status: Not Operating

Base Elevation (ft): 5100.0

Stack Details

Stack Height (ft): 25.0 Stack Diameter (ft): 0.75
Exit Gas Velocity (ft/s): 0.9¢9 Exit Gas Flow Rate (acfm): 0.39
Exit Gas Temp (F): 0.98

Release Latitude and Longitude

Latitude: 42.76531 Lengitude: -105.28269

CEM Data

Description IHZS ]SOE |NOX |CO |THC ‘HCL ’HFL ‘O TRS [COZ lFLOW lOPACITY |PM |
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Release Point Information

Release Point ID:

Release Type:

AQD Description:

Company Release Point 1D:
Company Release Point Description:
Operaling Status:

Base Elevation (ft):

Stack Details

Stack Height (ft):
Exit Gas Velocity (ft/s):
Exit Gas Temp (F):

Release Point : VER003

VERQOO3

Vertical

0.5 MMBtu/hr heater treater heater
HT-2

0.5 MMBtu/hr heater treater heater

Not Operating

5100.0

Release Latitude and Longitude

Latitude:

CEM Data

42.76591

Stack Diameter (ft): 0.75

Exit Gas Flow Rate (acfm): 0.99

Longitude: -105.28268

Description

‘HZS ‘802 ‘NOX ‘CO lTHC IHCL IHFL

]O'TRS |COZ JFLOW IOPACITY ‘F‘M |
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Release Point : VER005

Release Point Information

Release Point ID: VER0O5
Release Type: Vertical
AQD Description:
Company Release Point ID: HT-3
Company Release Point Description: 0.5 MMBtu/hr heater treater heater
Operating Status: Not Operating

Base Elevation (ft): 5100.0

Stack Details

Stack Height (ft). 25.0 Stack Diameter (ft): 0.75
Exit Gas Velocity (ft/s): 0.99 Exit Gas Flow Rate (acfm): 0.99
Exit Gas Temp (F): 0.99

Release Latitude and Longitude

Latitude: 42.76591 Longitude: -105.28269

CEM Data

Description JHZS [SOZ |NOX ICO JTHC IHCL |HFL IO[TRS ICOZ IFLOW ‘OPACIT‘( IPM |
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Release Point : AVL004 Sep 8 2015, 07:16:18

Release Point Information

Release Point ID: AvL004
Release Type: Fugitive (Area, Veolume, Line)
AQD Description:
Company Release Point ID: 0TK-1 -OTK-§

Company Release Point Description: Uncaptured vapors from condensate tanks that are contrelled by enclesed combustors.
Enclosed combustors have a capture efficiency cf 98%. Therefore, the uncaptured
emissions are 2% of the uncontrolled emissions.

Operating Status: Not Operating

Release Height (ft):

Release Latitude and Longitude

Latitude: 42.76591 Longitude: -105.28269
CEM Data
IDescripch \st ‘SOZ ‘Nox ico |THC ‘HCL ‘HFL !OiTRS |c02 ‘FLOW iOPACITY |PM I
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Release Point : AVL002 Sep 8 2015, 07:16:18
Release Point Information

Release Point ID: AVL002
Release Type: Fugitive (Area, Volume, Line)
AQD Description: truck loading vapors not captured and routed to combustor (30%)
Company Release Point ID: TL-1
Company Release Point Description: Truck locading condensate vapors not captured and routed to combustor (1.3%)
Operating Status: Not Operating

Release Height (ft): 10.0

Release Latitude and Longitude

Latitude: 42.76591 Longitude: -105.28269

CEM Data

Description JHZS 1502 [NOX |CO [THC {HCL ‘HFL ‘O'TRS ‘COZ |FLOW IOPACITY EPM |
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Release Point Information

Release Point ID:

Release Type:

AQD Description:

Company Release Point ID:
Company Release Point Description:
Operating Status:

Release Height (ft).

Release Point : AVL003

AVLOO3

Fugitive (Area, Volume, Line)

TL-2

Sep 8 2015, 07:16:18

Truck loading produced water vapors not captured and routed to the combustor (30%)

Not Operating

10.0

Release Latitude and Longitude

Latitude:

CEM Data

42.76591

Longitude: -105.28269

IBescriplicn

‘HZS ,SOZ |NOX ‘CO [THC IHCL |HFL ID‘TRS ‘COZ ‘FLOW |DPACITY |Pﬂ
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Release Point Information

Release Point ID:

Release Type:

AQD Description:
Company Release Point ID:

Company Release Point Description:

Operating Status:
Release Height (ft):

Release Point : AVL005 Sep 8 2015, 07:16:18

AVLOOS

Fugitive (Area, Volume, Line)

WIK-1- WTK-4

Uncaptured vapors from PW tanks that are controlled by enclosed combustors.
Enclosed combustors have a capture efficiency of 98%. Therefcre, the uncaptured
emissions are 2% of the uncontrolled emissions

Not Operating

Release Latitude and Longitude

Latitude:

CEM Data

42,76591 Longitude: -105.28269

Description

{H2S |802 |NOX ICO ]THC |HCL |HFL IO‘TRS ICOZ ‘FLOW IOPACITY ]PM l
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