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FermltNumber: RI0OCS-AK-07-01

The Udt€d Stoles Etrvironlrcntd hotection Agency (EPA) undcr the ar.rrhority of Clcao Air Act
(AcD Section 328 tA U.S.C.76nl and Codc of Fcdcral Rcgutsrions Title 40, paft 55 t !0 CFR
Pan 5fl issas Air Qualtty Contol Minor Pcmdt No. RI0oCS-AK-07-OI to the p€mdtEe
identified bclow:

Eernlttee:

Owner:

Operaton

OCS Source:

ProJece

Locetlon!

Sdlrcecont ct: Susin Childs

uf{lrED stATEg EltvtFoiffi mAL PROIECnO|{ AOEf{Clf
REorur t0' 12$8t tr Avsnue

Soal{., wgshirlgbn 981 01

ALA{IKA OUTER COMINENTAL SBELT
AIR QUAIITY CONTROL MINON, PERIVTIT

APPNOVAL TO CONSTRUCT

Shell Ofrshort, Iac.
3@1 C St,eet, Suite I 334
Anchorage, AK 99503

salne as p€fllitbe

Frontier Drilling USA, Inc.
lmo huisiam, Suite 12l0
Howto!\ TX 77002

KuUut Ddlling Urit (Kunuk)

Portrble Exploraiory liilling Opcration

Any drill sitc within r Beaufoft Sea outer continental shelf (OCS) lease
block al0lorizcd by the Urdtod Sarcs Minerals lknagcment S€rvice
(MMS) withiq 25 nilcs of &c StaE of Alaska's seaward boundary

Fee Cdtrct:

ShaU Offshor€, Inc,
3601 C Sftet. Suite 1334
Anchcragc, AK 99503
Phone: 907-70-3700
E-oait SusanChilds@shcll.com

SaaE as source contact

Pursuant to 42 U.S.C. $7627(axl), the peflnirlce chall comply with the terms and conditiors of
tbis permit. Failu€ to aorply witb the terns aad oorditions of the perdit shal be considercd a
violation of Soction 1l l(e) of the Act, 42 U,S,c. S7410 ct s€4.

6 /rz /o7
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Permit No: R lOOCS-AK-0?-01 Jrme72,2007

Abbreviations/Acronyms

AAC........................AIaska Administrative C;ode
4c1..............,,...........Fsd€ral Cl€an Air Act
ADJC.............,,..,....Alaska Deparbnent of Environmental Conservation
AS ..,....-...................A.Iaska Statuteg
ASTM .....................American Sociew of Testins and Materials
CFR ........................Code of Federal Recularion;
EP4,..-.........-.-.....United Stares Etryilinmental protectiou Agency
KuIluk..................,..Ku1uk Driilins Unit 

'

It4\4S .....,..,.............United States Mircral Manaqement Service
NA ..........................Not Applicable
NAICS ..,.................North American Irdustrv Classification Svste,m
OCS ....................,...Out€r Contin€ntal Shelf
ORL.............-...........Owner Requested Limit
PS ................-..-......Performanie Soecification
PTE .........................?otential to Eniit
RM..........................Reference Method
SIC .................,........Standard Industrial Classification
SN ..,.......................,Serial Nunber
TAR.........................TechnicaI Analvsis Renort
Unit ID ...,...............8missiotr Unit fdentifi.6ation Number

Units and Measures
dscf,...,.,...................dry standard cubic foot
Ep!.-....-...-...............galIons per hour
F./dscf ....................gra!ns.per dry standard cubic foot (l poFnd = 7,000 gains)
np...............-.............bra.t(e hofsepower or boilef hof$epower'
kW...........................kilowatts
kW-e........................kiloWatts electricz
Ibs,,...............-.......,..pounds
thmF|tu.....................inilion British thermal units
ppm ......-..*..-.,.......parts p€r million
pp,mv .......................parts per_million by volume
Wn ...........................tons per hour
Tpy ...........................!ons per year
wtolo .........................weight p6rcent

Pollutants
co ....Carbon Monoxide
IIAPS ....................,.Ila2ardous Air Pollutants
NOx.........................Oxides of Nitoeen
No2 .........................Nitrosen Dioxide
NO...........................NikiCoxide
PMr0.......,................Particulate
SO:

Pafiiculate Matter with an aerodvnamic dianeter less thao 10 microns
Sulfur Dioxide
Volatile Organio Compound

' For boilers: One boiler horsepower = 33,4?2 Btu-fuel per hor*power-hour divided by the boiler's effici€dcy. For
engines: Approximatety ?,000 Btu-fucl per brake horsepower-houl is rEquired for an avefag€ diesel htcrnal
combustion engifle.
- 

kW-€ r€ftrs to ratod gen€rator el€ctical output ratha thatr @giDc output.
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Pemit No: RI0OCS-AK-07-01
OCS Source: killuk Drilling Unit

June 12, 2007

Secfion 1. Tsms and Conditions

Authorizations/Emission Unit Inventory and Description

l. Minor Permit No. R10OCS-AK-07-01 authorizes the permittee to mobilize, operat€, and
demobilize the Kulluk at a drill site authorized by MMS in the Beaufort Sea OCS, in
accordance with the terms and cotditions ofthis pennit.

1.1 The Permittee shall record the date and hour ofboth initial and filal operation ofthe
Kulluk at oaoh drili sit€.

a. The initial operation oftfue Kulluk at oach drill site is defined as when the
sefting of the Kulluk's last anchor to the seafloor is oomploted.

b. fle fingl qperati6a of the Kulluk at each ilrill site is defined whsn the Kulluk's
last mchor is removed from the seafloor.

L2 The p€rmittee shall r€port to EPA via facsimile or e-mail the information recorded in
Coudition 1.1.

a. Submit the information required by Condition I . 1 .a within 3 days of initial
op€ration at a alrill site.

b. Submit the information required by Condition 1 . I .b within 3 tlays of final
operation at a tlrill site.

2. Minor Permit No. R10OCS-AK47{I authorizes the permittee to utilize vessels in support
of the Kulluk in accordance with the terms and conditious of this pemit a$ follows:

2.1 Conditions 5, 6,7,8, aildg apply to emission units on support vessels opeft lng at ol
within 25 miles of the drill site.

2.2 Conditions lO,ll,12,13, 14 and 15 applyto emissions units on support vessels
when:

a. The vessel is physically attached to the Kulluk at a drill sitg and

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

2.3 The permittee may use an altemative support vessel not list€d in Table 2 without a
permit rwision as follows:

a. Notiry EPA of th€ altemative support vessel 45 ilays prior to operation within
25 miles of a drill site.
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Permit No: Rl0OCS-AK-07-0 I
OCS Source: Kulhrk Dri[ina Urdt

June 12, 2007

(1) The notification shall include a list of emissions udits, ratings, emission
factors, and a proposed methodology for monitoring v€ssel e,missions.

b. Operate the alternative support vessel in accordance w.ith:

(1) AII terms and conditions ofthis permit, and

(i1) An EPA-approved methodology for moniloring vessel emissions, similar
to those described rmder Conditircn 7-

2.4 The pemifiee shall not operate an alternative srpport vessel prior to recoiving EPA
approval of a methodolog5r for monitoring vessel emissions.
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Permit No: R10OCS-AK47-0 I
OCS Source: Kulluk Drillins Unit

hme12,2ffi'7

3. The emissions units listed in Table 1 are collectively refened to as the Kulluk. The Unit
ID will be used to identifi a:r emissions unit. The Source Group will be used to idendry a
oollection of omissiors units utilizing the same Enission faotor to determine NOx
e|lnissions.

3 The Source Croup for whic:h an emissicns unit is id€ntifi€d is used fq the purpose of il:tezmining NQ cmissions
pursusnt to Conditiotr 7.

Table I - Kulluk Emission Units

K-1 A1 Electical Gen€rator Ensine EMD/unhown 2,816 hp

K-2 A1 ElecFical Generator Engine EMD / unloown 2,816 hp

K-3 AI Electical Generator Fng:rne EMD/uknowl 2,816 hp

K-4 A3 Emergeocy Electrical
Genefator Ensine Uoknown 920 hp

K-5 A3 Air Compressor Engine Hydraulic 500 hp

K-6 A3 Air Compressor Engine Hydrarlic 500 hp

K-7 A3 Air Compressor Engine Hydraulic 500 hp

K-8 A3 Deck Cfane Fngine Mercedes / OM404 293 kw

K-9 A3 Deck Crane Engine Mercedes / OM404 293 kw
K-10 A3 Deck Crane Engine Mercedes 1OM404 293 kw

K-l1 A3 Thusttraster Enshe Caterpillar / 3516 B 2,000 hp

K-12 A3 Thrustuaster Fngine Caterpillar / 3516 B 2,000 hp

K-13 A3 HPP Engine Unkrcwn < 600 hp

K-14 II'P Fngine Unkno$m < 600 hp

K-15 A2 Heat Boiler Unlrcrvn mmBtu/hr

K-16 A2 Heat Boiler Unknown 2.4 mmBtu/br

K-I7 A2 Hot Water Heat Uoknown 0.54 mnBtu,/hr
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Permit No: Rl 0OCS-AK-07-0 I
OCS $ource: Kulluk Dritlhg Unit

June 12, 2007

Tabie 1 - Kulhrk Emission Units

K-18 A2 Hot Water Heat Unlcnown 0.54 mmBtu/hr

K-19 l( Incinerator TeamTec / GS500C 276 lb/hr

K-20 T Fuel Tark Urknown / Kulluk
ID:5P-l0C

680 cubic
merers

T Fuel Tank Unknovrn / Kulluk
ID:5P-10C

676 cubic
meterc

K-22 T Fuel Tank Unknown / Kulluk
ID:5P-10C

1 4 1 cubic
meters

The emissions units listed in Table 2 are collectively referred to as the Kulluk zupport
vessels, and the Unit ID will be used to identify the emissions units.

4.I Emissions from the vessels, when operating cdthin 25 miles of the Kullut will be
considered direct emissions from the Kulluk for the following purposes:

a. Detemining assessable emissions, and

b. Detofl]liningregulatoryapplicability.

4.2 A:r emission udt on a vessel is an OCS source (a part ofthe Kulluk) and is subject to
regulation under the following two conditions:

a. The vessel is physically attaohed to the Kulluk at a drill sik, and

b. The emjssion udt is e,ngaged if, any activity not directly related to propulsion
of a vessel.

a The Source Crroup for which an emissions unit is identificd is used fcr the purpose ofdctcnnining N01 €fitissions
prusuaDt to CoDdition 7 ,

Table 2 - Ifttlluk Suppod Vessels

ir lgnag'uk (icebreaker)
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Psrmit No: RlOOCS-AK-07-0 I
OCS Source: Kulluk Dri[ing Unit

Iwe 12,2007
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Table 2 - Kuiluk Support Vessels

ffil**.,.
ftffit*&:.i

VI-I B I Main Propulsion Engine 5,800 hp

VI-2 B I Main Propulsion Engine 5,800 hp

\T.2 B1 Main Pmpulsion Frrgine 5,800 hp

vt4 B1 Main Proprlsion Fngine 5,800 hp

VI-5 82 Electical Gearerator Engine 7,431 hp

VI.6 B2 Elechical Generator Engine 1,43r hp

v7-7 B3 Heat Boiler 4 , 1 mmBtu/hr

VI-8 B3 Hot Wat€r H€ater 0.54 mmRtu/br

vI-9 K Incinerator 66 Lblhr

lor Viking II (icebreako)

TV-l C1 IMain Prop. Engine / Elecirical
Generatot Fngine I4aK 8M32 5,046 hp

TV-2 c1 Main Prop. Engine / Electricsl
Genemtor Ensine MaK 8M32 5,046 lip

TV-3 ct Main Prop. Eagine / Electical
Generator Ensine MaK6M32 3,784 hp

TV-4 cl Marn Prop, Engine / Electrical
Geirerator Encine MaK 6M32 1 '7eA

hp

TV.5 c2 Halbor Electrioal Ge{rerator
EnEine Caterpillm 3412 1,168 hp

TV-6 c2 Harbor Electical Generalor
Ensine Catemillar 3412 1,168 hp

TV-7 c3 Heal Boil€r t . t  I mrnRhli{hl

Jim Kilabuk (resupply vessel)

JK.1 D Main Propulsion Engine EMD /Y2O 645 3,600 hp

JK-2 D Main Propulsion Engine EMD/V20 645 3,600 hp

JK-3 D Electical Generator Engine Ca&minar / D3406 292 bp

JK.4 D Electical Genemtor F n gine Caternillar / D3406 292 hp

JK-5 D Ifl'P I'ngine Cateroillar / D343 300 hp



Pormit No: Rl0OCS-AK-07-0 I
OCS Source: Kulluk fhilline Unit

Iune 12,2007

Table 2 - Kulluk Support Vessels

JK-6 D Bow Thruster CaterDillar / D343 300 hp

Naouq Main Oil Spill Response Vehicle)

N-1 E Propulsion Fagitre 2,710 hp

N-2 E Propuision Engine 2,7t0 hp

N-3 E Electrical Generator F-ngtne 1.,285 hp

N-4 E Electical Generator Enqine 1,285 hp

N-5 E
Bmergenoy Electical

Generator Ensine
1,285 hp

N-6 E Boiler I J MMBtu/hr

N-7 K Iuoinerator ASC / CP100 125 lb/tr

Kvichak No. I 34-foot Oil Spill Response Work Boat

OSRKl-I E E4gine 300 hp

osRKl-2 E Engine 300 hp

OSRKI-3 E El€ctrical Gen€rator Elgine l 2 hp

Kvichak No. 2 3+foot Oil Spili Response Work Boat

OSRK2.1 E Engine 300 hp

osRK2-2 E Engine 300 be

osRx2-3 E El€otrical Gercrator Ensine t2 hp

Affhity/Peneverance (Arotic tanker & oil spill rosoonso vessel)

AP-1 E ?ropulsion Engine MAN B&W / 7S60MC 15,820 kw
AP-2 E Electical Genemtol Fngine P MANB&W/7L23 1,120 kw
AP.3 E Electrioal Generator Eneine C MANB&Wi 7L23 t,120 kw
AP.4 E Electrical Generatol Frrgine g MANB&W/7L23 1,120 kw

AP-5 E
Emergency Eleotricai

Generator Ensine Cummins / NT855 295 kw

AP-6 E Framo Power Pack Cun:nins / KTA19 477 kw
AP.7 E Framo Power Pack f,nmmins / ffifil! 477 kw
A.P-8 E Framo Power Pack Cunmins /KTA19 477 kw
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Permit No: Rl0OCS-AK-07-0 I
OCS Source: Ku1luk Drilling Unit

hne 12,2007

Table 2 - Kulluk Support Vessels

TeamTec / OG 400
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Permit No: RI0OCS-AK-07-0 I
OCS Source: Kulluk Drilling Unit

June 12, 2007

Requirement to Pay Fees

5. Assessable Emissions. The pomittee shall pay to EPA an afinal emission fee no later
than July 1 ofeaoh year. The fee is based on the Kulluk's assessable emissions at each
drill site as determined by EPA under 18 AAC 50.410. The assessable emission fee rate is
set out in 18 AAC 50.4100) or as modified by EPA. The EPA vdll assess fees por ton of
each air pollutant that the Kulluk eni$ or has the potential to emit in quantities greater
than l0 tons per year at a drill site. The quantity for which fees will be assessed is the
lesser of

5.1 The Kulluk's assessable pote,ntial to e,mit (sum ofassessable pollutants) of 363 tons
per yeaf,; or

5.2 The Kulluk's projected amual rate ofemissions fhat q.ill occur ftom July 1 to the
following June 30, based upon achral a:rnual emissions emitted drning the most
recent calendar year or another I 2-month period approved in writiug by EPA, when
demonstrated by

a- An enforceable test method described in 18 AAC 50.2201

b. Ivlaterialbalaucecalarlations;

c. Emission hctors from EPA's publication AP-42, Vol. I, adopted by reference
in l8 AAC 50.035: or

d. Other methods and calculations approved by EPA.

6. Asiessable Emlssion Estimates. Emission fees will be assessed as follows:

6.I ps 161q then \,[arch 3l of each year, the permittee may submit an estimate of the
Kulluk's assessable emissions to EPA Region 10, Office of Air, Waste and Toxics
(AWT-107), ATTN: OCS Air Permit Progam, 1200 Sixth Avenue, Seatde, WA
98101; the submittal must inciude all of the assumptions and calculations used to
estjmate the assassable emissiors in sufficient detail, so EPA can verifu the
ostinates; or

6.2 If no estimate is received on or before March 3 1 of each year, emission fees for the
next fisoal year will be based on the potential to enit set forth in condition 5.1.

Owner Reguested Limib Rendering Prevention of Significant Deterioration (PSD)
Review Unnecessary

7. Nitrogen Oxides {NOJ Emission Linitation. The permittee shall not allow the sum of
emissions from the Kulluk and from support vessels operating at or within 25 milos ofthe
rhill site to exceed 245.0 tons of NOx within aay Roiling 52-week period while mobilizing,
operating, and demobilizing the Kulluk wilhin 25 miles of a drill site.
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Pormit No: RI0OCS-AK-07-0i
OCS Source: Kuluk Driling Unit

June 12, 2007

7.1 Bmissions generated by the Kulluk and its support veseels shall be aggregated across
multiple Kulluk drill sites only to the extexr that:

a. The ernissions werg g€n€rated within the same 52-week period, aad

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

(t) The pedmeter ofeach Kulluk drill site is the hull ofthe Kulluk.

Emissiors genented by the Kulluk and its sup'port vessols shall be aggegated with
emissions ftom auother OCS source owned or operated by permittee and its support
vessels only to the extent that:

a. The emissions were ge.nerated within the same 52-week pefiod, and

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

(D The perimeter of each Kulluk drill site is the hull of the Kulluk, and the
perimeter of each OCS source drill site is the hull of the OCS source,

When the Kulluk and its suppott vessels re in ransit to or from another drill site
less than 25 miles away, attrlbute the emissions as follows:

a. Halfofthe tansit emissions shall be attributed to one ofthe two drill sites, ard

b. The other halfofthe transit emissions shall be attibuted to the other drill site.

The permittee shall caloulate and record the Rolling s2-week NOx Emissions by
adding the most recent Weekly NOy Fmissions to the preceding 5 I Weekly NO1
Emissions.

a. The p€rmittee shall calculate and record both the Weekly NOx Fmissisns an4
i66 ftslting S2-we€k NOx Fmissions for activities within 25 miles of a drill site
according m rhe fo)lowing frequency:

(t) No later than 3 days after the end ofthe week ifthe Kulluk is at the drill
site on the last alay ofthe week

(ii) No lator than 3 days after the Kulluk hss left the drill site ifthe Kulluk
leaves the ilrill site before the last day ofthe week.

The permittee shall repoft to EPA Rolling 52-week NOx Emissions as follows:

a. The permiftee shall report to EPA a summary ofRolling 52-wesk NOx
Emissions annually to EPA. The report shali be submitted no later than
December 3 i for time period begirning December 1 (of the previous calendar
yea) and ending Novennber 30.

7.2

1 t l

t - J
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Permit No: R10OCS-AK{7-01
OCS Source: Kulluk Drilling Unit

Jtme 12,2007

b. The permittee shall report to EPA any exceedance ofCondition 7 within 3 days
of identification

7.6 The permittoo shall calculate aad record Weekly NO; Emissions pursuant to
Condition 7,7, Condition 7.8, and Condition 7.9.

a. Condition 7.7 shall be used in those instances when the permittee is
moniloriag, or is attempting to monitor, a Source Gmup's collective fuel usage
at least once every 7 days.

b. Condition 7.8 shall be used in those ir:stancee when the permittee is
monitoring, or is attempring to monitor, each Source Unit's power output at
least onoe every 15 minutes. This applies to all Source Uaits within a Source
Group.

c. Condition 7.9 shall be used for each incinef,ator

d. Definitions.

(t A Sowce Group is a group of emission unib for which overall emissious
are characterized by either:

(A) A single worst-case fuel-based e.mission factor, or

(B) A comnon set ofload-dependent enission factors,

(n) A Source Unit is an emission unit within a Source Group for which overall
emissions are ohamcterized by a common sot of load-dependent emission
frctors.

7.7 The permittee shall calculate and record WeeHy NOx Emissiors for each Source
Group as follows:

t 1
Weekly NO; Emissions (tons) = 

| ZW," En, I t ZOOO,
Li=$ueGrcq I

i = Source Group
Ft = fuel consumption for Source Gmup i in units of "gallons diesel fueI

combusted per week"
EFi = emission frctor for Source Group i in units of "lb NOx emitted pel

gallon diesel fueI combusted'

The permittee shall use Source Group-speoific emission factors establish€d
pusuant to Condition 8.1.a. or 8.1.b.

Page 13 of26



Permit No: R10OCS-AK-07-01 I'ulo,e12,2007
OCS Source: Kulluk Drilins Uuit

b. The permiftee shall monitor and record cumulative Source Group fuel usage at
least onoe €very 7 days.

(i) Each fuel flow meter used to satis$ the requirement of Condition 7.7.b,
shall measure the firel flow rate with accuracy equal to or better than 2
p€rc€,nt ofthe meter's upper range value.

(ii) Collect idormation fiom the manufacturer of each fuel flow meter so as to
determine its accuracy. Submit this information to EPA 45 days prior to
operation within 25 miles ef a 4611 .11".

(iii) Maintain the accuracy of each fuei flow meter in accordance with
manufachrrer's recommendations.

c. For oach week that the permittee fails to det€mine cumulative Soufce Gfoup
fuel umge, the pernittee sball determine emissions assuming the Source Group
consumed diesel fuel as if oporating at capacity for the week

7.8 The permittee shall calculat€ and record Weekly NO1 F.missions for each Source
Group as follows:

Weekry NOx Enissions (tons) = | | | 2L,," EFE .1, n, I t zOOO,
Li=$Eerh LFMa'.fi' 

" 
I l

= Soulce Unit within Soruce Group
= number ofload readings obsewed for a given hour for Souroo Unit

= number ofload readings obserrred during the week for Source Unit

= pow€r output in units of"kilowatts" measured for Source Unitj
during a given time interval during which a load reading is
observed

mE, : load-dependont e,mission factor for Sorirce Gmup i in units of 'lb

NOy emitted per Kilowatt-hour of power ouEut"

The permitteo shall use Sou(ce Group-specific e'nission factors established
pursuant to condition 8. I .b.

The permittee shall monitor and r€cord Source Unit load at least once every 15
miDutes.

(D For each hour that the permittee fails to determine Source Unit load at
least once every 15 minutes, the pennittee shall determifle emissions
utilizing the worst-case load-based emission (highest combined factor and
load within range) established for the Source Group pursuant to Condition
8.1.b_

J
mj

1l

L,.

b.
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Permit No: RI0OCS-AK-07-01
OCS Source: Kulluk Drilling Unit

June 12, 2007

7.9 The permittee shall reoord Weekly NOx Emissions for incinerators as 0.04 tons per
week.

Source Group,Speciflc NOx Enission Factors.

8. I Selection of Fuel-Based Enission Facior or Load-Based Emission Factor.

a. The permittee sball calculate NOx emissions by utilizing fuel-based emission
faotors for Source Groups A?, 43, 83, C2, C3, D, sl,ld E as provided in Table

The permittee shall calculete NOx €missions by utilizing either a fuel-based
emission factor or a load-based emission faotor for Source Groups A1, B1, 82,
and Cl as follows:

Until new emission faclors are approved by EPA pursuant to Condition
8.2, the emission factors listed in Table 4 shall be utilized.

(D Upon EPA approval ofanew emission faclot tho new emission factor
shall be utilized to calculate emissions beginning with the day upon which

(')

Table 3 - Kulluk Source Grouo Errission Factors

f6y l/iking II harbor electrical 0.071 / 0.421

Table 4 - Kulluk lnitial Sourcc Grorm Emission Factors

Tor Viking tr main propulsion 0 .1 l l / 0 . 3

5 Cotrtoll€d / Urcontrolled. Procecd ro Condition E.3 to sdect which e,missiotr factor to utiliz€.
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Permit No: R10OCS-AK-07-0 I
OCS Sorrce: Kulluk Drilling Unit

June 12,2N7

stack testing was pedormed to develop ttre new emission factol except
that:

(A) New emission factors based upon stack testing conducted in 2007
slrall be utilized to calculate all emissions generated durirg 2007.

8.2 Devolopm.ent and Approval of New Emission Factors for Source Groups A1 , B I , 82,
and Cl.

Within 24 tlays of comme.ncing operation at the first drill site, the permittee
shall conduct stack iesting as follows:

Perform a stack test according to an EPA-approved stack test protoool on
each class of ongine within Sourco Groups Bl and Cl atthree ormor€
load poinb representing the expected opoating range of the engines:
35%;o,57Yo, nd 80o/o.

(A) Ifthe permittee elects to perform a stack t€st for only one engine
tom within Source Group C I , the pen:nittee sba[ test either Unit
TV-l or Unit TV-2.

Perform a stack tast according to an EPA-approved stack test protocol on
one ofthe tlree enginos within Source Groups A1 and 82 at three or more
load points represeoting the expected operating range of the engines: 50%,
75%. and 100%.

(iiO Before conducting any stack t€sts, the permittee shall submit a plan to
EPA. The plan must include the methods and procedures to be used for
sampling, testing, and quality assurance, and must speciry how the
emission unit will operate during the test and how the permittee will
doument that otrreration The permittee shall submit a oomplete plan
within at least 30 days before tho sohodulod date ofany test unless EPA
agrees in writing to some other tine period. Retesting may be done
without resubmitting the plan.

b. Within 15 days of completing the testing, the permittee shall submit to EPA a
new emission factor for approval. A stack tost report is to be zubmitted along
with tle permittee's requost for a new emissiou faotor,

(D The proposed fuel-based emission frolor shall be equivalent to the worst-
case emissions as reflected itr the stack test r€srdts- The units of the fuel-
based emission factor are "lb NO1/ gal."

(i1) The proposed load-based emission factor shall be a linear regtession curve
of emission factor as a firnction of load. The units of the load-based
emission factor are 'lb NOx / Kw-tr,'

(D

(ii)
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c. The rcw emissi61f36{s1 shall [s sonsidered approved within l5 days ofits
receipt at BPA ualess:

(0 EPA disappoves the new enission factor, or

(ii) EPA requests additional information.

8.3 Tor Viking Controlled and Uncontolled Emission Factors.

a. The permittee shall nonitor and record at l€ast once every 15 minutes the
following parameters associated with the Tor Viking tr Selective Catalytic
Reduction Air Pollutior Contol Systern:

(r) Operationalstatusofureapump,

(ii) Stack temperatue upsteam ofthe catalys! and

(iii) The load level ofall engines exhausting to the SCR system.

b. The permittee shall utilize a contolled emission factor for Source Group Cl
and Source Group C2 for each l5-minuto period in which:

(l) The urea pump is operating, md

(ii) The catalyst inlet temperatwe is greater than or equal to 250'C, and

c. The permittee shall utilize an uncontolled emissiorl factor for Source Group
Cl and Source Group C2 for each ls-minuk period in which:

(l) The uroa pump is not operating, or

(ii) The catalyst inlet temperature is less than 250oC.

Sulfrrr Dloxide (SOz) Emission Limttation. The permittee shall not combust any liquid
firel with sulfi[ content great€r than 0.19 percent by weight in any emission unit on the
Kulluk or a zupport vessel.o

a. Monitoring and Rocordkeeping. Monitor and kerp reoords as follows:

" Units K-8, K-9, K-1O K-13, and Kl4 are further resfticted to combusting orny Uquid fuel with a suLfr.r content
less than 0.05 peceot by weight pu$ua1t to Cotrdition 12.3,
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(t hior to mobilizing the Kulluk for the first rime at the begiflning of a
drilling season, dotermine the sulfifi content in each firel oil storage tark
on the Kulluk and ali zupport vessels. The permittee shall ob*ai'. a
representative sample of the fuel and analyze the sample for sulfrrr contefi
using ASTM D- l2 9, D-2622, or D_4294.

(ii) Thereafter, determine and record the sulir content upon receiving each
fuel shipment.

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

(B) Obtail a siagle certification of su1fur content for each shipment
of fuel fton the fuel supplier based oo an analysis of the fuel,
providing that the certification indicates that the sulfrrl cont€nt
has been determined by one ofthe ASTM methods listed above.

b. Within 3 days of ide,ntification, t€pofi to EPA any instance of a liquid fuel with
su1fur content greater rhen 0.l9 percdt by weight being comtrusted itr any
emission unit on the Kulluk or a support vessel.

Standard for Incinerators

lO Visible Emissionr, The permittee shall not cause or allow visibility tbrough the exhaust
effluent of an inoinerator to be roduced by visible e'nissiors, excluding condonsed water vapor,
by more then 20 percent averaged over any six consecutive minutes.

10.1 Performance Test. Wi'\in 24 days of initial operation ofUnit K-19, observe Unit
K-19 exhaust for visible emissions using Method 9. Observe its exbaust, following
40 C.F.R. 60, Appendix A-4, Mettrod 9, for 6 minutes to obtain 24 consecutive 15-
second opacity observations.

a. Ifperformauoe testrng under Condition 10.1.a was accomplished previously at
another drill site, no frrrther performance testing is required for the reominder
of that drilling seasou.

10.2 For each performance test conducte4 record the following itms:

a. The name oftho stationary source, emirsions unit and location, stationary
source tylte, observer's name and affiliation, and the date on the Visible
Emissions Field Data Sheet in Section 3;
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b. The time, estimated distarce to the emissions location, approximate wind
direction, estimated wind speed, description oftho sky condition (rcsence and
color of clouds), plume background and operating rate (load or fuel
consumption mte) on the sheet at the time opacity observations are initiated
and corylete{

c. The presence or absence ofan attached or detached plume aud tle approximate
distarce ftom the emissions outlet to the point in the plume at which lhe
observations are nade;

d. Opacity observatiotrs to tho nearcst five percer at lS-second intervals on the
Visible Emissions Observation Record in Section 3; and

9, Jfr6 minirnum number ofobservations required by the permit; each momentary
obsewation recorded shall be deemed to represent the average opacity of
ernissions for a l5-second period.

10.3 Fot each perfonnance test conducted, report the results to EPA within 30 days of
completing the test.

Standard for Fuel-Buming Equipment

11. Vlslble Emissionc. The pennittee shall not cause or allow visible emissions, excludifg
condensed water vapor, emitted from fuel-buming equipment to reduce visibility tbrough the
exbaust efflueot by any one ofthe following:

a, More than 20 po"*, uuo"g"d ooer any six consooutive minutes,

b. More then 20 percent for a total 6f 6orp thsn fh6s minutes in any one hour7.

1 1 . I Performance Test. Within 24 days of initial operation of an emissions ud! observe
its exhaust, follosdng 40 C.F.R. 60, Appetrdix A-4, Method 9, for 6 mioutes to
obiain 24 consecutive l5-soooud opacity observations. Ttis condition applies to
Units K-1 thmugh K-18.

a. If performaoce testing under Condition I 1 . 1 was accomplished previously at
another drill site for a particulm emissions rmit, no firrther monitoring is
required for that emissions unit for the remainder ofthat aldlling seasor

11.2 For each performance test conducted record the following items:

7 For purposea of this permit, the "mo.e $an thrce minutes in any one hort'' critcrion in this condition will no longo
be cfiectivc ifthc Air Qrality Contfol (18 AAC 50) regularion package effective lvlay 3, 200t is approv€d by EPA
into the Alaeka Implerneotation Plao
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a. The namo ofthe saiionary source, emissions unit and location, stationary
soulce typg obs€rvet's name and affiliatioq and the date on the Visible
Fmissions Field Data Sheet in Section 3;

b. The time, estimated distance to the eoissions locatior, approximate wind
direction, estimated wind speed, description ofthe sky cotrdition (presence and
color of clouds), plume backgrormd, and operating rate (load or fuel
consumptiotr rate) on the sheet at the time opacity obsorvations aro initiated
and completed;

c. The presence or absence ofan athched or detached plume and the approximate
distance ftom tho smissions outlet to the point in the phrme at which the
observations axe made;

d. Opacity observations to the nearest five percerf at l5-second intervals on the
Visible Emissions Observation Record in Section 3; md

e. The minimum number of observations r€quired by the permiq each momerltary
observation rocorded shall be deemed to represent the average opacity of
emissions for a 1S-second period.

I1.3 For each performance test conducte4 r€port the rcsults to EPA within 30 days of
completing the t€61.

12. Particulate Matter. The permittee shall lot cause or allow partioulato matter emitted
ftom fuel-buming equipEent to exceed, per cubic foot of exhaust gas coreoted to standard
conditiors and averaged over tbree hours, 0.05 grains.
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12.1 The permittee shall not op€rate Units K-8, K-9, K-10, K-13, and K-14 without a
diesel exhaust padioulate fiatter filt€r system.

a. Document the installation ofthe each particulate matter filter system 6nd the
resultant pollution control efficiency as installed.

b . Re,port the data required by Condition 1 2. 1 .a within 30 days of initial operation
of an emissions rmit.

12.2 The permittee shail maintain each diesel exhaust particulate matter filter system per
the manufacturo/ s maintenance procedures.

a. Itzlaintain on-site a copy ofthe manufacturer's naintenance procedures.

b. Record any actions tqken to veriq', and maintain oaoh paniculato mattsr filter
system's pollution confol efficiency.

12.3 The permittee shall not combust any liquid fuel with sulfir cont€nt greater rhan 0.05
percent by weight in Units K-8, K-9, K-10, K-13, and K-14.

a. Monitor and keep reoords as follows:

(1) Prior to mobilizing the Kulluk for the fiIst time at the beginning of a
drilling season" the pormitt€e shall detefmhe the sulfur oontont in each
tuel oil storage tark supplying fuel to Uaits K-8, K-9, K-10, K-13, and K-
14. Obtain a representative sample ofthe fuel ard analyze the sample for
sulfur content using ASTM D 129, D-2 622, or D4294.

(ii) Thereafteq determine the sulfir conte,nt upon receiving each fuel
shipment.

(A) Obtain a representative sample ofthe fuel delivered and analyze
tho sample for sulftr content using ASTM D-729 , D-26?2, ot D-
4294; or

(B) Obtain a single certification ofsulfir content for each shipment
of firel from the fuel supplier based on an analysis of the fuel,
providing that the oettification indicates that the sulfir content
has been determined by oae ofthe ASTM methods listed above.

b. Withh 3 days of identification, report to EPA any instance of a liquid fuel with
sulfiu ooutedt greater than 0.05 percent by weight being combusted in Unit K-
8, K-9, K-10, K-13, or K-14.

12.4 Compliance with Condition 12 shall be determined for Unit K-1, K-2, and K-3
pursuant to the following tetms:
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Prior to mobiliTilrg the Kulluk for the frst time at the b€giDning of a drilling
season, the permittee shall conduct stack testing as follows:

(l) Perform a stack tost according to an EPA-approved staok test protocol otr
at least one of tho engines at three or more load points representing the
expected operating range ofthe engines..

(ii) Before conducting aDy stack tests, the p€ffiittee shall submit a plan to
EPA. The plan must includ€ the mothods and procedures to be used for
sampllng, testing, and quality assuraace, and (ust sp€ciry how the
emission unit will operate during the test and how the permittee will
document that operation The permittee shall submit a complete plan
within at least 30 days before the schedu.led date of auy test unless EPA
agrees in writing to some other time period. Retestitg may be done
without resubmitting the plan.

The permittee shal1 determine particulate matter emissions based upon engine
load conditions as follows:

Wirhin l5 days of completing the testing, the permittee shall submit to
EPA for approval a correlation of oporating load (kW-hr) to PM emissions
rate (grldscD along with tho stack test report upon which the correlation is
founded.

The oorrelation sba11 be oonsidered approved within 15 days ofits receipt
at EPA unless :

(A) EPA disapproves or partially approved the conelation, or

(B) EPA requests additional information.

The permittee shall mouitor, calculate, and record emissions data as follows:

Monitor and record each engine's operating load at least once every 15
minutes. At that time, identi& whether the engine is ransitioning between
op€fating loails.

Every 15 minutas, oalculate and record each engitre's preceding 3-hour
average operating load.

The permittee shall r€,port to EPA as follows:

(0 The permittee shall r€port annually to EPA a summary ofthose 3-hour
time periods during which an engine emitted, on average, particulate
mattet in conc€ntrations in exsess of the 0.05 grldscfas determined using
the EPA-approved correlation.

(r,

(ir)

(D

(1t,
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(ii) The repod shall be submitted no later than December 3l for tine period
beginning December I (ofthe previous calendar year) and ending
Novsmb€f, 30.

13. Sulfrr Compound Emissions. The permittee shall not cause or allow sutfur compound
emissions, expressed as sulfirr dioxidg to exoeed 500 ppm aveiaged over three hours-

I 3 . I Moniioring and Recordkeeping. Monitor and keep reconls of the sulfiir content ir
the fuei combusted in Units K-1 through K-I8 pursuant to Cotrdition 9.a.

I 3 .2 Report to EPA pusuant to Condition 9.b.

Generally Applicable Requirements

14. Ambient Impects. The permitee shall rot cause or contibute to a violation of a oational
ambie,rrt air quality standard or the standards ofAlaska (18 AAC 50. t t0).

15. Good Air Pollution Control hactic€s. The pe,rmittee shall maintain and operak
Emission Units in Source Groups A1 , A2, I! and T, listed in Table 1 , according to ihe
manufactrrer recomrnendatlons.

16. Recordkeeplng Requirements. Th€ permittee sball keep ali rooords required by this
permit for at least five years after the date ofcolleotior-

17. Certification. The permittee shall certifr all reports, or other documents submitted to the
EPA and required under the permit by including the sipature of a responsible official for
the pormitted stationary source following the statsment "Based on information and belief
formod affer reasonable inquiry, I cedi$ that the statements and information in and
attached to this document are true, accurate, and complete." AII reports and docum€nts
must be certified upon sub,rnittal.

18. Termination. This approval shall become invalid ifconsfructiof, ofthe Kulluk
exploratory drilling activity is not commonced within 18 months after the effeotive date of
this permit, or if constrr:ction of the activity is discootinued for a period of 1 8 months,
unless EPA extends the 18-month period upon a satisfactory showfug that an extension is
justified, punuant to 40 CFR 55.6OX4).
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S*tion 2, P*mit Documen'Ftion

Date of Document Description of Document

December 29, 2006 Application for Minor Permit

February 7,2O07 Supplement to Application

March26,2()07 SrryplementtoApplication

Mafch29,2OO7 SuppiementtoApplicarion
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Sectrbn3. Attachmenb/Forms

Permit No. R10OCS.AK-0741 -Msible Emissions Field Data Sheet

Certifred Observer:
Compauy &
StarioDary Soutte:

x.r- a.'UROE LAYCTUT a|<tTCH
Pi- :  b4b-+'  / )

$r Lo..tion Lhr

I-oc5lioD:

Test No.:

Ebission Uuit:

O!€raring Rrle:

Clo*Tie hitid

Dtutdca ta dis.hr!8.

DicdioD A@ dirctsgc

HcigL of obkv6Fid

Baclglollnd da.clbtiou

S*y co!di!id!: (cL{, ov!ni.1 % chud{, clcl

(A0r.d€d 6l d.ia.hd?)
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Permit No. R10OCS-AK-07-01 - Visible Emissions Observation Record

Company & StatioDary Source Certified Observer

Additional information:

Observer SigEture and Date

Data Reduction:
Duration of Observation Period (minutes) _
Number of Obs€rvations
Number ofObservations exceeding 20 %

Page _ of_

Certified By and Date

Duration Required by Permit (ftinut€$-
Highest Six -Minute Avemge Opacity (7o)-
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