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Frontier Discovercr Drilling Unit (Dscovcrer)

Portablc Erploretory Drilling Operation

Any drilt site within a BeaLlfort Scn oui€r contiuental shelf (oGS) lease
block arthorizcd by ftc Unit d Stalcs Mincrals M8nagerlelt .Sefl.ice
(MMS) wi6in 25 niles of dr€ State of Alaska's scaward boundary

Sourcecoutret: SusanChilds
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Shell Offshore, Inc.
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ftis pelmit. Failure o comply with thc terms atrd conditions of the p€mit shall be considered a
violation of Section I I l(e) of thE Act,42 U.S.C. $7410 et seq.

6 /rz /ot

ffic.c of Aic Waste and Toxic
Date



Permit No: Rl0OCS-AK-07-02
OCS Source: Frontier Discoverer Drilline Unit

Table of Contents

Section 1. Terms and Conditions...,.,................... .........,...,.........................4
AuthorizationVEmission Udt Invefltory and Description ....-.........-,........,....3
Requirement to Pay Fees ....-......,.,,..,... ...........................12
Owner Roquested Limits Re,tdering hevention of Significmt Deterioration (PSD) Review
Unnecesary.......... ...............................12
Standard for Incinerators.--.,.......-.--.--....... .......................18
Standard for Fuel-Buming Equipm.enr ..........................19

Section 2. Permit Dooumentation ................................23
Section 3. Attachments/Forms ....................................24

Permit No. RloOCS-AK4742 - Visible Emissions Field Data Sheet............ .........................24
Permit No. RI0OCS-AK-07-02 - Visible Emissions Observation Record ...............................25

June 12, 2007

Page 2 of 25



Pemit No: R 10OCS-AK-07-02
OCS Source: Fmntier Discovorer Dfi[ins Unit

Jtrc 12,2007

Abbreviations/Acronyms

AAC........................AIaska Adeinistrative C;ode
Act.........-.........,.......Federal Clean Air Act
ADEC......................Alaska Deoartrent of Envhoimedtal Conserrration
AS .................-......,..Alaska Stanrtes
ASTM.....................Am€rican Societv of Testine and lvlaterials
CFR..............,.....,...Code of Federal Reculation;
Discoverer...............Frontier Discoverer-brillinc Unit
EPA .,.......,...,..........Utrited StatEs Envilonro€ddt Protection Ageocy
MMS ......................United States Mheral lfanasement Servi&
NA ..........................Not Aonlicable
NAICS ....................NorthTnerican Industrv Classification Svstem
OCS ........................Outer Contineotal Shelf
ORL.........................Owner Requested Limit
PS .....,................,...,.Performan6e Soecification
PTE .........................Potential to Er;it
RM ..........................Reference Method
SIC..................-...,..Standard Industrial Classfication
SN...............,...........Serial Number
TAR...,.,,..,...,,..........TechnicaI Analvsis Reoort
Unit ID ...................Emission Unit ldentifiAation Number

Units arld Me{sures
dscf..............,...........drv standard cubic foot
sDh-..........................sa]Ions Der hour
Fi./dscf ....................Sains.p'er dry sandar.d clbic foot ( I popnd = 7,000 grains)
trP,,..,..,,.......,.....-......DraKe norsepower or borler norsepower-
kW...........................kilowatts
kW-e........................ki1owatts electric'
]bs............-...............oormds
em81u................-....inillion British thermal rmits

parts per millon
..,...........,........parts per millionparts per-million by vohrme

tons per hour
tons oet year
weigfit p'ercent

Carbon Monoxide

r

ppm.
pqmv
Dn.. .s{;;:

Pollutants
CO
IIAPS .............,.,....,.Hazardous Air Pollutants
NOx,,.,....,,...............Oxides of Nikogen
NO2 ....,....................Nito9en Diodde
NO..........................NitriCOxide
l!1r0....,...................Particulate Matter with an aerodyramic diamet€.r less tlla 10 microns
SOr......,...................Sulfur Dioxide
VOC........................Volatile Organic Compound

I For boilers: One boiler horsepower = 33,4?2 Btu-fircI per horscpowr-hour divided by the boilr's effrciency.
For engines: Approximatcly 7,000 Btu-fucl per brakc hqsc?owcr-hour is requAed for an ave.rage diesel internal

, combustion enginc.
- kw-e refss to rated generator electlical output rather than engine output.
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Permit No: R10OCS-AK-0742
OCS Source: frontier Discoverer Drilling Unit

June 12, 2007

Section 1. Terms and Conditions

AuthorizationslEmission Unit Inventory and Desoiption

l Minor Permit No. R10OCS-AK-0742 arthorizes the permittee to mobilize, operate, and
demobilize the Discovercr at a drill sire authorized by MMS in the Beaufort Sea OCS, in
accordance with the terms and conditions ofthis permit

1 . 1 The Permittee shall record the date and hour ofboth initial and final operation of the
Discoverer at each drill site-

a. The initial operation ofthe Discoverer at each drill site is defined as when the
setting ofthe Discoverer's last anchor to the seafloor is completed.

b. The final operation ofthe Discoveror at each drill site is defined when the
Disoovefer's last anchor is removod ftom lhe seafloor.

1.2 The pormittee shall report to EPA via facsimile or e-mail the information recorded in
Condition 1.1.

a. Submit the information roquired by Condition I . I .a within 3 days of initial
operatiotr at a drill site.

b. Submit &e information required by Condition I . l.b within 3 days of final
operation at a drill site.

2, Minor Permit No. Rl 0OCS-AK-07-02 authorizes the permittee to utilize vessels in support
of the Discoverer within 25 miles of a drill site in accordance with the terms and
conditions of this permit as follows:

2,1 Conditions 5, 6, 7, 8, and 9 apply o emission units on support vessels operating at or
within 25 miles of the drill site.

2.2 Conditions 10,ll, 12,13, 14 and 15 apply to enrissions units on support vessels
when:

a. The vessel is physically attached to the Disooverer at a drill site, and

b. The emission unit is engaged in any aotivity not directly related to propulsion
of a vessel

2,3 The permittee may use an alteorativo support vessel not li$ted in Table 2 without a
permit revision as follows:

a. Noti$ EPA ofthe altemative support vessel45 days prior to operation within
25 miles of a rlril1 site.
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Permit No: Rloocs-AK-07-02
OCS Source: Frolrtier Discoverer

June 12, 2007

(l) The notification shall include a list of emissions units, ratings, emission
factors, and a pfoposed methodology for monitoring vessel emissions.

b. Operate the altenative support vessel in accordance with:

(r) All terms and conditions of flris petmi! and

(it) An EPA-approved mothodology for monitoring vessel ernissions, similax
to those described under Condition 7.

2.4 The permittee shall not operate an altenrative support vess€l prior to receiving EpA
approval of a methodology for mooitoring vessel emissions.
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Permit No: Rl 0OCS-AK-07-02
OCS Source: Frontier Discoveror

Jrme 12,2007

3. The emissions units listed in Table 1 are oollectively referred to as the Disooverer. The
Urrit ID will bo used to identify an emissions unit. Thc Source Group will be used to
ideutiff a collection of emissions units utilizing tho same emission factor to determine
NOx eaissions.

'The Source Gmup for which al emissions unit is identified is used for tbe purpose ofdetermining NOx emissions
. pur6u&t to Condition 7-
'The propulsion engine is not eryloyed when thc Dscoverer is attached to the scaflotr The propulsion engiaes

arc crnployed whilc thc Discover€r i6 i! tresit. While in transiq thc Discoverer is Bot subiect t;40 CFR 5J,

Table I - Discoverer Enission Units

FD-1 A1 Electical Generator Engine Caterpillar / D399 1  ? ? < hp

FD-2 AI Electrical Generator F.'rgrne Catemillar / D399 1,32s hp

FD-3 AI Eiecnical Genemtor Fngine Caterpillar / D399 1,325 hp

FD.4 A1 Electrical Gonerator Engirc CaierDillar / D399 1,325 hp

FD.5 A1 Elootical Generator Encine Cateroillar / D399 1  ? t s hp
FD.6 AI Electioal G€nerator Engine Caterpiilar / D399 1  ? t < hp
FD-"14 A2 Pmpulsioa Engine Mitsubishi / 6UEC65 7,200 hp

FD-8 A3 Emergency Eleotrical
Generator Engine Catemillar / 3304 131 hp

FD.9 A3 Air Compressor Engitro Loased / Tier 2 or 3 500 hp

FD-10 A3 Air Comprressor Frgine Leased / Tier 2 or 3 500 hp

FD-I1 A3 Air Compressor Engine Lee;sed l'tisr 2 or 3 500 hp

FD-I2 A3 HPP Engine 250 hp

FD.13 ,q.3 HPP Engine 250 hp

FD.14 A3 Port Deck Crane F.ngine Caterpillar / D343 365 hp

FD-15 A3 Starboard Deck Crane
Engitre Caterpillar / D343 365 hp

FD.I6 A3 Cementing Unit Engine Detroit i 8V-7 lN 335 hp
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Permit No: R10OCS-AK-0742
OCS Sourco: Frontier Discoverer

4.

Juue 12, 2007

The emissions units listed in Table 2 are collectively refened to as the Discoverer support
vessels, and the Unit ID wili be used to identifi the emissions units.

4.1 Emissions ftom the vessels, wher operating within 25 miles of the Kullu! wil1be
considered direct emissions from the Discoverer for the following purposes:

a. Detcruining assessable emissions, and

b. Determiningregulatoryapplicability.

Table I - Discoverer Emission Units

FD-I7 A3 Cementing Uait Engine Detoit / 8V-71N 335 be
FD-18 A3 Cem€nting Unit Engin€ GM 3-71 t47 hp

FD-I9 A3 Logging Winch Engine Detroit i 4-7lN t28 hp

FD-20 A3 Logging Genset Fngine John D€erc / 4024m70 36 kw

FD.2I A4 Heat Boiler Clayton/ 200 BoilerHP 7.97 MMBtu/hr

FD-22 A4 Heat Boiler Clrybn / 200 Boiler HP 7.97 MMBtu/br

FD-23 K Incinerator TeamTec / GS500C 276 lb/tr

FD-24 T FueI Tank Unioown /
Discoverer ID: 2lP

538 cubic
meters

FD-25 T Fuel Tank Unhrown /
Discoverer ID: 29P

267 cubic
meters

FD-26 T Fuel Tank Unlnown /
Dscoverer ID: 21S

267 cubic
mercfs

FO-27 T Fuel Tank Unknown /
Discoverer ID: 2lS

179 cubic
rnet€Is

FD-28 T Fuel Tank Un&nown /
Discoverer ID: 22S

150 cubic
m€t€rs

FD-29 T Fuol Tank Unknown /
Discoverer ID: 23S

150 cubic
meters

FD.3O T Fuel Tank Unknown /
Discoverer ID: 24S

135 cubic
metefs
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Permit No: Rl0OCS-AK-02-02
OCS Souce: Frontier Discovererll@Uuit

4.2 An emission unit on a vessel is an OCS source (a pa ofthe Discoverer) and is
subject to regulation under the following two conditions:

a. tbe vessel is physically attached to the Disooverer at a drill site, and

b, the emission unit is engaged in any activity not dilectly related to propulsion of
a vessel.

t The Source Gror4r for which an €missions mit is irteotified is used for thc pwpose of daerrnining NO1 eoissicrns
pursuaDt to ConditioD 7.

\me 12,2007

Table 2 - Discoverer Support Vessels

Kapitan Dranitsyn (icebreaker)

KD-1 B1 Main Propulsion Engine W'drtsil| | 9ZL 4,7q hp

KD-2 BI Main Propulsion Fngine Wiataila / gZL 4,140 hp

KD-3 B1 IMain Propulsion Engine Wartsile / 9ZL 4,140 hp

KD.4 B I Main Propulsion Fngine Werbild / 9ZL 4,140 hp

KD-5 B1 Main Propulsion Engine wiirbiH/9ZL 4,144 hp

KD-6 B1 Main Propulsion Engiae waftila / 9n- 4,140 hp

KD.7 82 Auxiliary Engine 1,050 hp

KD.8 B2 Auxiliary Eagine 1,050 hp

KD-9 B2 Auxiliary Fngine 1,050 hp

KD-IO B2 Auxiliary Engine 1,050 hp

KD-1I B2 Auxiliary Engino 1,050 hp

KD-12 B3 Compressor Engine 1,380 hp

KD.13 B3 Coryressor Engine 1,380 bp

KD-I4 B3 Emergency Electrical
Generator Engine 438 hp
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Pefmit No: R10OCS-AK-07-02
OCS Source: Frontier Discoverer
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Table 2 - Discoverer Support Vessels

KD-I5 B4 Heat Boilor 18 MMBfuAT

KD-16 84 Heat Boiler l 8 MMBnr./hr

KD-17 K Incinerator 70 KeAr

Fennica,tlordica (icebreaker)

FN-1 c l Main Propulsion Engine WarbiE / 16V32 7,884 bp

FN-2 CI Main Propulsion Fn g''ne WArtsila / I 6V32 7,884 be

FN.3 C1 Main Propulsion Fngine Wertsild / 12V32 5,913 hp

FN-4 c1 lvlaiu Propulsion Bngine wiirrsfle / 12v32 5,913 hp

FN-5 C2 Auxiliary Engine 710 hp

FN-6 c2 Emergency Electical
Gonerator Enshe 300 hp

FN-7 c3 Heat Boiler 4.44 MMBfuT'I

FN-8 c3 Heat Boiler 4.44 MMBhltr

FN-9 K Incinsfatof 70 Kg/hr

Jim Kilabuk (resupply vessel)

JK-1 D Main Propulsion Engine E\/D lYzo 645 3,600 hp

IK.2 D Main Pmpulsion Engine EN'D /Vm 645 3,600 hp

JK.3 D Electrical Generator Engine Calemillar / D3406 292 he

JK-4 D Eleotrical Generator Engine Cateroillar / D3.K6 292 he

JK-5 D HPP Engine Catemillar / D343 300 bp

JK.6 D 3ot" 15t61sr F-ngine Catemillar / D343 300 hp

Point Barrow Tug (Main Oil Spill Response Vehicle)

PBT.l E Main Propulsion Engine Caternillar 3512 1,050 hp

PBT.2 E Main Propulsion Engine Cateroillar 3512 1,050 hp

PBT-3 E Electrical Generatqs Fngine Cat€millar 3304 150 hp



Table 2 - Discoverer Support Vessels

PBT-4 L Electrical Generator Engine CaterDillar 3304 150 be
Kvichak 47-foot Oil Spill Response Work Boat
osR4?K-1 E Propulsion Engine Lugger 7M hp

osR47K-2 E Propulsion Engine Lugger 700 hp

osR47K-3 E Electrical Generator Fnglne 9 kw
Kvichak No. 3 3zl-foot Oil Spill Re$ponse Work Boat

osRK3-1 E Propulsion Engine 300 hp

osRK3-2 E Propulsion Engine 300 hp

OSRK3-3 E Elecnical Generator Eqcilxe 17 he
Kvichak No. 4 34-foot Oil Spjll Response Work Boat
OSRK4-I E Propulsion Engine 300 hp

OSRK4.2 E Propulsion Engine 300 hp

osRK4-3 E Electrical Geaerator Bngine t z hp

Kvicbak No. 5 34-foot Oil Suill Response Work Boat

osRKs-1 E Propulsion Engine 300 hp

osRKs-2 E hopulsion Engine 300 hp

OSRKs-3 E Electrical Generator Engine t2 hp

Kvichak No. 6 34-foot Oil Spill Response Work Boar

OSRK6-I E Propulsion Engine 300 hp

osRK6-2 E Propulsion Engine 300 hp

OSRK6-3 E Electrical Generator Enshe hp

Arctic Endeayor Barge (positiored by the Point Barrow Ttre)

AEB-I E Craue Engine 350 hp

AEB.2 E Light Platrt Engine 30 hp

AEB-3 E Elechical Generator Engine t zo hp

AEB-4 E Electical Generator Engine 126 hp

AEB-5 D HPP Engine 145 kw

Permit No: Rl 0OCS-AK-07-02
OCS Source: Frontier Discoverer

I-om'e 12,2OOj
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Petmit No: R10OCS-AK-0742
OCS Source: Frontier Dscoverer
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Table 2 - Discoveref, Suppod Vessels

AEB.6 ?, HPP Engine t45 kw
AEB-7 E HPP Engine 80 kw
AEB-8 E HPP Engine 80 kw
AEB-9 E Anchor Eogine Jobn Deere 50 hp

AffinitylPen€verance (Arctic tanker & oil spill response vessel)
AP-I E ?ropulsion Engine MAN B&w / 7S60MC 15,820 kw
AP.2 E Electical Generator Engine P MANB&W/7L23 1,120 kw
AP-3 E Electrical Generator Eneine C MANB&W/7L23 1,120 kw
AP-4 E Eleotical Generator Fnglre S MANB&W/7L23 t,120 kw
AP-5 E

Emergency Electical
Generafor Eneine Cunomins / NT855 295 kw

AP-6 E Framo Power Pack Cummins/KTA19 477 kw
AP-7 E Fmno Power Pack Cunmim/KTA19 477 kw
A?-8 E Fmmo Power Pack Cummins / KTAI9 477 kw
AP-9 E Auxiiiary Boiler KauRin / MB07S01 85 MMBfuihl

AP-IO E Incinerator TeamTec / OG 400 580 kw



Pormit No: Rl0OCS-AK-07-02
OCS Source: Frontier Discoverer Drilline Unit

June 12, 2007

Requirement to Pay Fees

5. Ass€ssable Emissions The permittee shall pay to EPA an annual emission fee no lat€r
than July I of each year. The fee is based on the Discoverer's assessable emissions at each
drill site as determiaed by EPA under 18 AAC 50.410. The assessable emission fee rate is
set out in 18 AAC 50.410(b) or as modified by EpA. The EPA will assess fees per ton of
each air pollutant that the Discoverer smits or has the potential to emit in quantities greater
rher' 10 tons per ye€r at a drill site. The quantity for which fees will be assessed is the
lesser of

5.1 The Discoveret's assessable potential to emit (sum ofassessable pollutants) of323
tofs per y€ar; or

5.2 The Discoverer's projectsd annual rate ofemissions that will occur from July I to
the following June 30, based upon actual aonual enissions emitted during the most
recent caleodar year ot another 12 month period approved in u.'riting by EPA, when
demonstated by

a. An enforceable test method described in 18 AAC 50.220:

b, Material balance calculations:

c. Emission factors from EPA's publicatiol AP-42, Vol. I, adopted by reference
in r8 AAC 50.035; or

d. Other methods and catculations approved by Epd

6. Ars€Esable Emlcsion Estimatec, Emission fees will be assessed as follows:

6. I No later than March 3 I of each year, the permiuee may submit an estimato of the
Discoverer's assessable emissions !o EPA Region 10, Office bf Air, Waste and
Toxics (AWT-107), ATTN: OCS AA Permit Program, 1200 Sixth Avenue, Seattle,
WA 98101; the zubmitUl must include all of the assumptions and caloulations used
to estimate the assessable emissions in sufficient detail so EPA oan veriS the
esnrnates; or

6.2 lfno estimate is received on or before March 3l ofeach y€d, emission fees for the
next fiscal year u.ill be based on the potential to emit set forth in condition 5.1.

Owner Requested Limits Rendering Prevention of Significant Deterioration (PSD)
Review Unnecesary

7. Nitrogen Oxides (NOJ Emission Linitation. Tho pormifioe shall not allow the sum of
the emissions fiom the Discoverer and from support vessels operating at or within 25 miles
ofthe drill site to exceed 245.0 toDs ofNOl wi.lin any Rolling 52-week period while
mobilizing, operating, and dernobilizing tho Disooverer vdthin 25 miles ofa drill sito.

T
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Permit No: Rl0OCS-AK-07-02
OCS Source: Frontier Discoverer Drillins Unit

hlne 12,2007

7.1 Emissions generated by the Discoverer and iE sr4rport vessels shall be aggregated
across multiple Discoverer drill sites only !o the ext€rf that:

a. The emissions were generated within the same 52-week period, and

b. The drill sites are located within 500 meters ofone another.

(t) The perimeter of each Discoverer drill site is the hull ofthe Discoverer.

7.2 Euissions generated by the Discoverer and its zupport vessels shall be aggregated
with emissions from another OCS source owned or opemted by permittee and its
support vassels only to the extent tbat:

a. The emissions were generated within the same 52-week period, and

b. The drill sites are located within 500 meters ofone another.

(t) The perimeter of €ach Discoverer drill site is the hull of tho Dscoverer,
Bnd the perimet€r ofeach OCS source dri[ site is the hul ofthe OCS
source.

7.3 When the Discoverer and its suppoft v€ssels are in trarsit io or tom another drill site
less than 25 miles away, attribute the emissions as follows:

a. Half of the transit emissions shall be attributod to one of the two drill sites, and

b. The other halfofihe transit emissions shall be attributed to the otho drill site.

7.4 The permittee shall calculate and record the Rollirg 52-week NO; Emissions by
adding the most recent Weekly NO1 Fmissions to the preceding 5l Weekly NOx
Emissions.

a. The permittoo shall calculate and record both the Weekly NOx Emissions and
the Rolling 52-week NOx Fmissions for activities within 25 miles of a drill site
according to the following frequency:

(0 No later thtn 3 da),s after the end ofthe week ifthe Discoverer is at dle
drill site on the last day of the week

(n) No later thau 3 days after the Discoverer bas left the drill site ifthe
Discoverer leaves the dri1l site before the last day of the week.

7.5 The permittee shall report to EPA Rolling 52-week NO1 Emissions as follows:
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Permit No: Rl 0OCS-AK-0742
OCS Source: Frontier Discoverer Driltins Udt

Jrme 12, 2007

a. The permittee shall report to EPA a summary of Rolling 52-week NOx
Fmis5iqns annually to EPA. The report shall be submifiod no lator thatr
December 3 1 for time period beginning December 1 (of the previous calendar
year) and ending November 30.

b. The permitiee shall report to EPA any exceedance of Condition 7 within 3 days
of identification.

7.6 The permittee shall calculate and record Weekly NOl Fmissions puruant to
Condition 7.7, Condition 7,8, and Condition 7,9.

a. Condition 7.7 shall be used in those instances when the permitlee is
moniloring, or is attempting to monitor, a Sourc€ Group's collective fuel usage
at least once every 7 days.

b. Condition 7.8 shall be used io those instances when the permittoo is
monitoring, or is attemptl4g to moniior, e€ch Source Unit's power ouFut at
least ouce every f 5 minutes. This applies to all Souroo Units rvithin a Source
Group.

c. Condition 7.9 shall be used for each incinerator

d. Definitions.

(1) A Source Group is a group of emission rmits for which overall emissions
are chamcterized by either:

(A) A single worst-case fuel-based emission factor, or

(B) A common set ofload-dependent enission factors.

(ii) A Source Unit is an omission r.rnit within a Soluce Group for which overall
omissions are characterized by a comnon set of load-dependent emission
factors.

7.7 The permittee shall calculate and record Weekly NOx Emissions for eaoh Souroe
Group as follows:

WeoklyNox Fmissions (tons) = | 2fp; Ep,l l rooo,
L'=s*cr'e I

i = Source Group
Fi = fuel consumption for Source Group i in units of"gallons diesel fuel

combusted per week"
ER = emission factor for Source Group i in uuits of "lb NOx emitted per

eallon diesel fire1 combusted"
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Permit No: R I0OCS-AK-0242
OCS Source: Frontier Discoverer

a. The permittee shall use Source Group-specific emission factors established
pursuant to Condition 8.1,a. or 8.1.b.

b. The pemittee shall monitor and r€oord cumulative Source Group fuel usage at
Ieast once evety 7 ilays.

(t) Each fuel flow meter used to satis! the requirement of Condition 7.7.b.
shall measure the fuel flow rate with acouacy equal to or better than 2
perc€nt of the meter's upper range value.

(ii) Collect information from the manufachuer of each fuel flow meter so as to
det€rmine its accuracy. Submit this information to EpA 45 clays prior to
operation withir 25 miles of a tlrill site.

(iii) MaintFin the aoouracy of each firel flow meta in accordance with
manufacturgr's rcconm€tdations.

c. For each week that the pormittee fails to determine cumulative Source Gmup
ftel usage, the permittee shall detemino emissions assuming the Source Group
consumed diesel fuel as if operating at capacity for the week.

7.8 The permittee shall calculate and reoord Weekly NO; Emissions fot each Source
Group as follows:

t _ r_ r -t
weektyNoxEmissions(tons)= 

I I | 1,L,," EFE,,l*m,ltzooo,
Lrwutut L4=teaDss I l

June 12, 2007

= Source Unit within Source Group
= number of load readings observed for a given hour for Source Unit

J
= number of load readings observed during the week for Source Unit

= power ouhut in unib of"kilowatts" moasured for Source Unit i
dudng a given time interual during which a load reading is
observed

EFq,' = load-dependent ernission faotor for Source Group i in units of"lb
NOx emitted per Kilowatt-hour ofpower outpuf'

The permittee shall use Source Group-specifio omission factors established
pursuant to Condition 8.1.b.

The permittee shall monitor and record Source Unit load at l€ast once every 15
tunutes.

j

n

L,"

b.
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Permit No: Rl 0OCS-AK-07-02
OCS Source: Froutier Discoverer Drillins Unit

J]U{ne 12,2007

(t For each hour that the permittee fails to determine Source Unit load at
loast once every 15 minutes, the permittee shall determine emissions
utilizing the worst-case load-based omission (higbest combined factor and
load within range) establishd for the Source Group pursuant to Condition
8. i .b.

7,9 The permittee shall record Weekty NOl Emissions for incinerators as 0.04 tons per
week.

Source Groutr>Specific NOx Emission Factors.

8.1 Selection ofFuel'Based Emission Factor or Load-Based Emissiotr Factor.

a- The permittee shall calculate NOx emissions by utilizing fuel-based endssion
factors for Source Groups A2, 43, A4 ,F.3,84, C2, C3,D, and E as provided
in Table 3.

The pennittee shatl calculate NO; omissions by utilizing eithef a fuei-based
emissiou factor or a load-based srnission factor for Source Groups Al, Bl, 82,
and Cl as follows:

(r) Until new emission factors are appmved by EPA pursuant o Condition
8.2, the e.mission factors in Table 4 shall be utilized.

(ii) Upon EPA approval of a new emission factor, the now emission factor
shall be utilized to calculate emissions beginning with the day upon which

Table 3 - Discoverer Sourco Group Emission Factors

Table 4 - Dscove,rer Initial Source GrouD Emission Factors
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stack testing was performed to dwelop the new emission factor, except
that:

(A) New emissiol fuctors based upon stack testing conducted in 2007
shall be utilized to calcrilate all emissions generated during 2007.

8.2 Development and Approval ofNew Emission Factors for Source Groups A1, Bl, B2,
and Cl.

a- Within 24 days of commencing operation at the first drill site, the permittee
shall conduct stack testing as follows:

(1) Perform a stack test according to an EPA-approved stack test protocol on
each class of engine within Source Groups B1, 82, and Cl at three or
more load points representing the expected operating range of the engines:
35To, 57o/o nd 80o/o.

G) Perform a stack test according to an EPA-approved stack test protocol on
one of the tbree oogines within $6us€ Gropp Al at tlree or mole load
points r€Fesenting the expected operating range ofthe engines: 50To,75o/o
and 100%.

(iiD Before conducting any stack t€sb, the permittee shall sub,mit aplm to
EPA. The plan must include the methods and pmcedures to be used for
sampling, testing, ad quality assurance, and m$t speciry how the
emicsion unit will operate dudng the test and how the permittee will
dooument tbat operation The permittee shall submit a complete pian
within at least 30 days before the scheduled date ofany test unless EPA
agrees in writing to some other time period. Ret€sting may bo done
without resubmiting the plan.

b. Within 1 5 days of comploting the testing, the permittee shall submit to EPA a
new emissioa factor for approval. A stack test report is to be submifted along
with the permittee's request for a new emission factor.

(, The proposed fuel-based emission factor shall be equivalent to the worst'
case emissions as reflected in the stack test results. The units ofthe fuel-
based emission factor are "lb NOx / gal."

(ii) The proposed load-based emission faotor shall be a linear regrossion cuwe
ofemission factor as a firnction ofload- The units ofthe load-based
emission frctor are "lb NOx / Kw-hr.'

c. The new emission hctor shall be considaed approved within 15 days of its
receipt at EPA unless:

(1) EPA disapproves the new emission factor, or
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(ii) EPA requess additional information.

9. Sulfur Dioxide (SQl) Emission Llmitation. The permittee shall not combust any liquid
fuel with sulfur content Sreater than 0. 1 9 percent by weight in any emission unit on the
Discoverer or a support vessel.o

a. Monitoring and Recordkeeping. Monitor atrd keep records as follows:

(r) I'rior to mobilizing the Discoverer for the fiIst time at th€ beginning of a
drilling season" detetmine the sulfur conknt in each fuel oil storage tank
on the Discoverer and all support vessels. The permittee shall obtain a
repres€ntative sample of the fuel and aaalyze the samplo for sulfur conknt
using ASTM D-129,D-2622, or D'4294'

(ii) Thereafter, determine and record the sulftr cont€nt upon receiving each
fuel shiPment.

(A) Obtain a representative sample ofthe fuel delivered and analyzo
the sample for sulfru contont using ASTM D-129' D-2622' or D'
4294: or

(B) Obtain a single certificatiotr of sulfur cout€nt for each shipmed
of fuel from the fuel suppli€r based on an analysis of the fuol,
providing that the certification indicates that the sulfur cont€nt
has been determined by one of the ASTM methoals listed above'

b. Within 3 days of identification, report to EPA any instance of a liquid fuel with
sulfrr conted greater than 0.19 percef,t by weight being combusted in auy
emission unit on the Discoverer or a support vessel.

Standard for Incinerators

10. visible Emissions" Tho permiuee shall not cause or allow visibility througb ftre exhaust
effiu€nt of e incineratof to be reduced by visible emissions, excluding coadensed water vapor'
by more than 20 percent averaged over any six consecutive minutes.

10.1 Performanc€ TesL Within 24 days of initial opemtiol of Unit FD-22, observe Uuit
FD-22 exhaust for visible emissioos using Metlod 9. observe its exhaust, following
40 C.F.R. 60, Appendix A4, Method 9, for 6 minutes to obtaitr 24 conseoutive 15-
second opacity observations.

5 uqit's Fo.8, FD-t2, FD-12, FD-l3, FD14, FD-15, FD-16 FD-1?, FD-lE, and FD-19 are fiuther rescicted

to combusing onty liquid fuel v/ith a sulirr content l€ss tllan 0'05 petcent by weigbt pursuant to Condition

12.3.

Page l8 of25
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OCS Source: Frontier Discoverer
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a- Ifperformance testing under Condition 10.1.a was accomplished previously at
another drill site, no fiirther performance lssring is requfued for the remainder
of tlat drilling season.

10.2 For each performance test conducted r€sord tho follo\adng it€ms:

a. the name ofthe stationary sourcg eodssions rmit and location, stationmy
sourc€ typ€, obseffer's name and affiliation" and tho dale on the Visible
Fmissions Field Date Sheet in Section 2.

b. the time, estimated distance to the emissions location, approximate wind
direction, estimated wind speed, description ofthe sky conditiol (preselce and
color of clouds), plume backgrormd, aod operating rate (load or fuel
consumption rate) on the sheet at the time opacity observations ate initiated
and completed;

c. the presence or absence ofan attachod or detached plume and the appmximate
distance from the emissions outlet to the point in the ph:ne at which the
observations are made;

d. opacity observations to the nearest five percent at 15-second intervals on the
Visible Emissions Obsenration Record in Sectior 2; and

e. the minimum number of observations required by the permit; eaph momedary
observation recorded shall be deemed to r€presont the average opacity of
emissions for a 15-second period.

10.3 For each performance test conducted, report the resul8 b EpA within 30 days of
completing the test

Standard for Fuel-Burning Equipment

ll. Vislble Emisrions. The permittee shali not cause or allow visible emissions, excluding
oondensed water vapor, emitted from stationary source-related fuel-buming equipment to reduce
visibilif through the exhaust effluent by any one of the followiug:

a. More tlaa 20 percent averaged over any six consecutive minuteq

6. ffi6p than 20 percent for a total qf66re than thrpe minutes in any one hourT

7 For purposes ofthis perni! tlre 'tnore 'ra" tbree minutes in any one hou/' crit€rion in this condition will no longer
be effective ifth€ Air Qrality Contol 08 AAC 50) regulation package effective May 3, 2002, is 4proved by
EPA into the Alaska Irnplem€ntatiotr Plan.
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I l 1 Performance Test. Within 24 ilays ofinitial operation ofan emissions unit observe
ib exhausl following 40 C.F.R. 60, Appendix A-4, Method 9, for 6 minutes to
obtain 24 conseoutive l5-second opacity observations, This oondition applies to
Utrits FD-l thtough FD6 and FD-8 ftrough FD-21.

a- ffperformance testing under Condition 11.1 was accomplished previously at
another drill site for a particular emissions unit, no further monitoring is
required for that emissions unit for the remailder of tlhat drilling season.

11.2 For each performance t€st conducted, record the following items:

a. The name ofthe stationary source, emissions unit and location, stationary
soulce typo, obs€rseds name and afffiation, and the date on the Visible
Emissions Field Data Sheet in Section 2.

b. The timg estimated distance to the emissions location" approxinate wi{d
direction, estimated wind speed, description ofthe sky condition (presence and
color of clouds), plume baokgro r nd, and operating rate (load or firel
consumption rato) on the sheet at the time opacity observations are initiated
and completed;

c. The presence or absence ofan attached or detached plume and tbe approxinate
distance ftom tho €missions outlet to the point in the plume at which the
observations are made;

d. Opacity observations to tho noarest fivo peroeN at 15-second intervals on the
Visible Emissions Observatioa Reoord in Sootion 2; and

6. f[6 minirmrm number ofobservations required by the permit; each momentary
obsewation recorded shall be deemed to represent the average opacity of
emissions for a 1 5-secolrd period.

11.3 For each performance test conducted, report the results to EPA within 30 days of
completing tha test

12. Particulate Matter. The permittee shall not cause or allow partiaulate satt€r emitted
from fuel-buming equipm€rrt to exoeeq per cubic foot of exhaust ges corrected to standard
conditions and averaged over three hours, 0.05 gains.

12.1 The permittoo shall not operate Units FD-8, FD-12, FD-12, FD-13, FD-14, FD-15,
FD-16, FD-17, Et -18, and FD-19 wifhout a fiesel exhaust partisulate matt€r filter
system.

a- Document the installation ofthe each particulate matter filt€r system and the
r€sultant pollution control efficie,rcy as hstalled.
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b. Repod tho data roquired by Coodition 12.1.a within 30 days of initial operation
ofan emissions uait.

l2-2 Tho permittee shall maintain each diesel exhaust particulate matter filter system per
the manufacturer's maintenance procedures.

a. Maintain on-site a copy ofthe manufacturer's maintenance procedures.

b. Record auy actions taken to veri$ and naintain eac.h particulate ma$er fi1ter
syst€rn's pollutioo control efficiency.

12.3 The permitee shall not combust any liquid fuel with sulhr content great€r than 0.05
percent by weight in Unib FD-8, FD-12, FD-12, FD-13, FD-14, FD-15, FD-16, FD-
17, FD-l8, and FD-I9.

a. Monitor and keep records as follows:

(1) Prior to mobilizing tho Discovercr for the first time at the beginning of a
drilling season, the petmitlce shall deterhino tho sulfur content in each
tue1 oil storago taok supplying tuel to Units FD-8, FD-12, FD-12, FD-13,
FD-14, FD-15, FD-16, FD-17, FD-18, and ID-19. Obtain a representative
snlnPle ofthe fuel and analyze the sample for sulfir content usitrg ASTM
D-129, D -2622, or D 429 4.

(ii) Theroafter, determine the sulfux cont€Nlt upon receiving each fuel
shipmenL

(A) Obtain a represenative sample ofthe fuel delivered and analyze
the sarrple for sulfiu content using ASTM D-129, D-2622, or D-
4294; or

(B) Obtain a singie certification of sulfur content for each shipm€nt
of fuel from the fuel supplier based on an analysis ofthe firel,
providing that the c€rtification indioat€s that the sulfi]I co ent
has been determined by one ofthe ASTM methods listed above.

b. Within 3 days of identification, report to EPA any instance of a liquid fitel with
sulfur content greater than 0.05 peroe,nt by weight being combusted iu Unit
FD-8, FD-12, FD.l2, FD-13, FD-14, FD-15, FD-16, FD-17, FD-18, and FD-
19.

13. Sulfirr Conpounil Emissions. The permittee shall not cause or allow sulfur compound
emissions, expressed as sulfur dioxide, to exceed 500 ppm averaged over tbree hours.

13,1 Monitoring and Recordkeeping. Monitor and keep reoords ofthe sulfir contant in
the fuel combusted Dursuant to Condition 9.a.
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13.2 R€pod to EPA pursuant to Conditiou 9.b.

Generally Applicable Requirements

14. Ambient Impicts. The permittee shall not cause or contibute to a violation ofa national
ambient air quality standard or the standards of Alaska ( 18 AAC 50.1 10).

15. Good Air Pollufion Control Practice& The pemitt€e shall maintain and operate
Fmission Units in Source Groups A I, A2, K, and T, listed in Table 1, according to the
manufacturer recomnendations.

16. Reeordkeeping Requirements. The permitteo shall keep all records required by this
permit for at least five years after the date of collection.

17. Certification. The permittee shall ceftiry a[ r€pofls, or other documents submitled to the
EPA and required under the permit by including the signahre ofa responsible official for
the permitted stationary souroo following the statement "Based on ir:formation and belief
formed affer reasonable inquiry, I certiry that the statements and infornation iu and
attached to this doourn€nt are tue, accurate, aod complete." All reports and documents
must be certified upon submittal.

18. Terminrtion This approval shall become invalid ifconstuction ofthe Kulluk
exploratory drilling activity is not commenced within 18 montls after the effective date of
this permit or if constuotion of the activity is discontinued for a period of 18 months,
unless EPA extenils the I 8-month period upon a satisfactory showing that an extension is
justified, pursuant to a0 CFR 55.6(b)(a).
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Section 2. Pemit Documenfa.tion

Date of Docum€nt Description of Docunent

December 29, 2006 Application for Minor Pemit

Februfiy 7,2007 Supplernent to Application

March 26, 2007 Supplement to Application

March29 , 2007 Supplement to Application
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Seclion3. Athchmenb/Forms

Permit No. R10OCS-AK-07-02 - Visible Emissions Field Data Sheet

Certified Observer:
Coqsry &
StatioDrry Solltce:

r. .- | actuilcl |-AY.'I|T Il<E GH
F.i-l ^V*
r - e r  / )
*- | x =-..'." "",".\-z

$$ Lorabr ung

LcalioD:

Tcst No.:

BnissioE Unit:

Operatin€ Ra!e:

Clock TitrE I'iual

Di!t3!.! !D db.tqe

Dircctio frondischa4c

FdigDt ofotldvrr poi't

Blcl€tuEd darcti,'ti@

tunbied t npc|rturE

Rclaiivc hrnidity

Sky colditioD!: (clcfi, ovc.tdt, % 6loeds, qe.)

Di!i.!cc vnriblc

(Atrc.hld qdEr..t d?)
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Permit No. R'|0OCS-AK-07{2 -Visible Emissions Observation Record

Company & Stationary Soulc€ Cenified Observer

Adrrlitio,nal information:

Observer Signature ard Date

Data Reduction:
Duration of Observation Period (mirute$)
Number of Observatioos
Number of Observations exceeding 20 %

Page _ of_

Cedified By aod Date

Duration Required by Permit (mirutes)-
Highest Six -Minute Average Opacity (7o)-
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