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General o
=] OWNEL ecsirmsesrsesramsrassmiensinsnssases BeauDril Limited
FLAGE orececrsemresremsersesssimcessasssmssinn s Canadian .
= Arcuc capability rating' ............... CASPPR Arctic Class [V
LIoyd’s class:....ovurms s sssensersonsacan 100AI1 Icebreaker Tug
"1 Berth total:..... 34
L ' S e 19
Pimensions S
7] LERGLHS wosersermesnssmmmssssasmmerssseee 289§ (B80m)
| Breadth extreme: ......cmnnn:58 ft (17.8 M) .
~ Depthmolded:....oonemmremccrinsnas .33 fr (10.0 m) to main deck
= Deck (Loading Capacitles) ¢ T
| Deck MeASUTEIents: ... 125 f x43 K (38, Lmx 13.1 m}
= Bulk barite/cement capamty' ..... 3,602 cf (102 m’)
Fuelml < §2,070 bbls (1919 m')

10.240 bbls (1 628 m*)

General :
QOwner BeauDril Limited
Flag:........ Canadian
Arctic capabl.hty FALNE: e CASPPR Arctic Class [V
Lloyd’s class:.....uwerins oo ©ennne-L00AT Icebreaker,

_' Offshore Supply Ship
Berth total:......... ISR 34
Crew! siumcrissennss S .19
Dlmenslons . '. PR
Length:.. reerceriain 259 fr{78.8 m)
Breadth eXtreme?. .cumereemeienennn:56 ft (17.210)
Depth molded 32_ ft (9 7 m) to main deck
Deck (Load.lug Capaclﬂes) '
Deck measurements: ............ 1 15ftx41.ft (35 I mx12.6m)

Bulk ban_te{cgment capacitys....5,015 cf { 142 mY

| Freshwater: 1,491 bbls (237 m*)

l Engine ' o

"} Main enginet. ... eessmassirmerisiss 4 x Stork Werkspoor Diesel

J V=3 23,200 hp (17 300 kW)
Thrusters | S0« L Twin Air Bubbler System

|ﬁ o 777,000 cf/hr (22 000 m¥/hr) each
{QERTT Y ER—— 1x500hp (373kW)

| Water maker:... ....94 bbis/day (15 m*/day)

L Bollard pulli.....cccoioiinsrsnssisisnsinans Over 220 tons {200 tonnes)

- Service speed SRR

1 TI0 €NBINES:ceeeereemevecimsssrsismnronnn 1 3.4 kROLS

5 FOUE @NgINes: ..ooveeversssremsnsonsennnns 15,4 KIIOLS
Fuel consumption
Opent Water: ... 189 bbis/day (30 m'/day)
HEQUY T8 covverrsioromsmssasi sssmsrrncsssssesssses 314 10 472 bbls/day (50 to 75 m'/day)
Deck machinery (electrically driven) :
Towing winch
QUANIELY: cocvvsvesssseiosansssesseisssssans |
PU oo rereersssirenesemrsssenarenseoe- B8 10NS (B0 tONINES)

Line: 4,920 F x 27 in {1 500 mx 73 mmy)
Li12€ SPERA: ecnrersrsserremrsesssosneonener. 10 10 89 f/min (3 10 30 mimin)
BEEE ooeeeeeemssere s emremenesssnnnne i1 30 10N {390 toTINE) SWL

Work winches S
Q:mmily: 2 _

Pull:... 276 tons (250 tonnes)

I O -5 YRS 820 fkx2%ein (250 m x73 mm)
Line Speed v 10 43 ft/min {2 to 13 m/min)
Brake:.. ....220 ton (200 tonne) SWL
Slorage winches

RN 0771, Ts 13O
PUllioonnsrecsreriescsensissmemsesessarassasrencs 17 tons (15 tonnes)

] Line: SO 4,920 fix2%sin (1500 mx 73 mm)

} Deck CIANES: ..ovvneoeeeriesresrreeeee 2 X 5.5 100 {5 tonme) SWL

[ 2 X 27 ton (24.5 tonne) pull

J ...l x31 on (28 tonne} SWL

M]scar_no Tkaluk

Fuel ail: Lo B BhlS (1 500 MY LK bhls 1 596w
Ballast water: 6,403 Bbils (1018w 7200 bbls (1 146 )
Fresh water: 800 bihls (143 mY) YSE bils (152 m)
Engine : L
Main engines.....owwermccesssiseres et X Warisila Diesel
Power:.. ; 14,900 hp (11 110 kW)
Thmsters Fwd .............................. Omnithruster System

: e 1200 hp (95 kW)
TRIUSLELS AF ooveereerrerrearrmernecsnnee 1 X BO0 R (596 kW)
Water makerz.. oo erinirnnns 63 bbls/day (10 nv/day)
Bollard pulli.con e 165 tons (150 tonnes)
Service speed '
Tiug engines:... SO 120 knots
Fouir engines: .. uveeeeesssscssinns 14.7 knots
Fuel consumption
Open warer: ... essiennrrorentens 126 bbls/day (20 m'/day}
Heauy i€ e ceencissesissnsesnsas 220 to 365 bbls/day (35 10 58 m*/duy)
Peck machinery (hydraullcally driven)
Towing winches .
QUANEILY, o eereeeececesrssmnvsnsiessssenrans 2

PUUE oo evesnennesnsssessesasinsnnensnenes | 543 1OTIS {740 tONNES)

Line: 3,000 ftx 27win {915 m x 73 mm)
Linte SPEELl: cvvvesreneieereeaerrermnnernsnnnnn 23 10 164 ft/min (7 to 50 m/imin)
BIAKE: oenoerseereairrsrs e e 330 100 {300 tonne) SWL

Work winches

QLRI e is s

165 tons (150 tonnes)

LEH€ oresressseseesesnssessesiraneramnneseens 1,295 B X 270 10, (398 M X 73 mm}
LENg SPRed: ...ovvveecrsrrsreecreenenenencennnns 20 40 151 ft/min (6 10 46 m/min)
...330ton (300 tonne) SWL

en2 X 5.0 ton (4.5 tonne} SWL.
.2 % 11 tons (10 tonde) pull

2x 13 ton (11.8 tonne) SWL

Deck cranes:..
Capstans ........
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B
ORAFT FROM ;
[ wewrwren [opgre | Tkaluk &
4  [pisPacEMenT| DEADWEIGHT AL . 0
B | == | Miscaro
B 000 P - . H_ I
T H = ﬁ
- A . | bed . il
750 7 aseo [ ]
. oo rome H - o
= L _ 3900 M. so |
| - T @ |
] SR LT (P I " |
e b s -TrryPox
T - ol sooo b oae00  H{E L '
OPTIMUM DHAFTB1m{256FT] - : i . & [< a |V]k '
: DEADWEIGHT N N 3 F .. . o
T " oesa) 1 S
TB4OTONNES | 5800, 1500 | [T (@82 }l
- ' . - i1 IN SALT WATER %ﬁﬁ?ﬂ"é,%’é
B MINIMUM OPERATIONAL | = ]C | - OF KEEL
. ORAFT 7.4 m (24.3FT) 5000 [T} yeoo [Tt ] [PSTRGEMENT) DEADWEIGHT METRES
. DEADWEIGHT . 1 IE it
1 000 TONNES S A i - 1
- , : - . i - b | | |
~ - i I |} .
{ .1 asog LT 70 3 ] |
i ' 500 CoEe) 9000 4000 [
- LIGHT SHIP ' . i : 8500 b
. DRAFT 6.5 m {21.3 FT) 4000 0 r1° . o . .3500 1
J DEADWEIGHT 0 ’ ¥ G R
‘ ; K 8000 L | - X
N 3 500 B SHE 3000 (s
' _ 3800 | 60 i -H| -
pan G|} - ny |
7 500 | 2sc0 ] K
: , OPTIMUM DRAFTB.Am(27.2FT) | 7000 [~ -~ ]
o | ‘DEADWEIGHT - 2 000 -
2120 TONNES ] —HL .o M
' - LT ey |
| 8500} ys00 i L
MINIMUM OPERATIONAL , L ] n
DRAFT 7.38 m (24.2 FT) 6000 1000 1 i
| “DEADWEIGHT - e ]
1 000 TONNES ] L a
5500 [ Tl 7o ]
= 500 eS|
LIGHT SHIP ] -1 -]
1 DRAFT 6.8 m (21.2 FT) 5000 ¢ 0 1 | _|
. DEADWEIGHT O — I 1
NOTE: - DEADWEIGHT INCLUDES FUEL, BULK, POTABLE WATER AMD DECK LCAD ¢500 [T 1t g0 I
< LIGHTSHIP DRAFT CAN NOT BE OBTAINED DURING OPERATION ] 5 7]
- SHORT TONS = 1.1 x TONNES = -




Terry Fox, Kalvik, Ikaluk, and Miscaroo represent the latest generation of polar class rig support vessels. Built
in 1983, these vessels are highly powered, heavily soengthened, well equipped and in all regards purpose
designed for Arctic operations. ' ' _ ' '

The vessels in this fleet have proven to meet or exceed all design and operational expectations.

Terr:i/ Fox and Kalvik Icebreakers Ikaluk and Miscaroo Icebreaking Supply Vessels
« The two most powerful privately owned * Designed for primary anchor handling,
icebreakers in the world. g transport of drilling supplies and equipment,

. towing, and ice management. .
« Designed for ice management, long distance
towing and secondary anchor handling. + Designed to Arctic Class IV specifications
enabling thern to proceed continuously

+ Designed to Arctic Class IV specifications through 4 ft (1.2 m) of ice at three knots.

enabling them to proceed continuously
through 4 ft (1.2 m) of ice at three knots. = Equipped with bulk storage and transfer
- facilities for barite, cement, fuel and water.

e Equipped with bulk storage and transfer

facilities for barite, cement, fuel and water. * Powered by four 3,725 horsepower (2 778 kW)
_ diesel engines geared to twin shafts with
« Powered by four 5,800 horsepower (4 325 kW) controllable pitch propellers.
diesel engines geared to twin controllable pitch
propellers. ' « Forward and aft thrusters for added
g manoeuverability.

* Forward bubbler system for increased

icebreaking efficiency.

= Kalvik is equipped with a helideck.

FOR MORE INFORMATION ABOUT THE FLEET, CONTACT MANAGER, BEAUDRIL AT {403) 233-3030.
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' APPENDIX B
EMISSION RATE CALCULATION SUPPORT DOCUMENTATION
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jbnuar~, 1975 version of Toble 3.3~

3.3 Gasoline and Diesei Industrial Engines

3.3.1 General — This engine category covers a2 wide variety of industrial applicativns of both gasoiine and diese)
internal combustion power plants, such as fork lift trucks, mobile refrigeration units, generators, pumps, and

portable well-drilling equipment. The rated power of these engines covers a rather substantial range - from less than

was necessary, therefore, to make reasonable assumplions concerning usage in order to formulate emission
factors.! : o '

3.3.2 Emissions — Once reason
from each of the test engines !
the factors presented in Tabie
applied to a pupulation of indus

The best rnethod fo
Ibfhphr). Emissions are
(that is, hours per year

actually used divided by-the power available).

/75

were aggregated (on the basis of natia
3.3-1. Because of their aggregate

t caleulating emissions is on the basis of *
calculated by taking the product of the brak
or hours per day), the powe

n
trial engines rather than 1o an individu:

Table 3,3-1, EMISSION FACTORS FOR GASOLINE
AND DIESEL POWERED INDUSTRIAL EQUIPMENT

EMISSION FACTOR RATING: C

Engine categoryb -
Pollutant? Gasoline Diesel
Carbon monoxide
g/hr 5700. 197. .
Ib/hr 12.6 0,434
g/kWh 267, 4.06
g/hphr © 199, 3.03
kg/10? liter 472, 12.2
16/107 gai 3940. 102.
Exhaust hydrocarbons
o/hr 191, 72.8
o/hr 0.421 0.160
a/kWh 8.85 1.50
g/hphr 6.68 1.12
kg/10% liter 15.8 4.49
16/10% gal 132, 375
Evaporative hydrocarbans :
. -gfthr 62,0 -
ib/hr 0.137 -
Crankcase hydrocarbons . .
g/hr ' 38.3 -
to/hr 0.084 -

Stationary Intern

al Combustion Sources

able usage and duty cycles for this category were ascertained, emission values
nwide engine population statistics) to arrive ag
ature, data contained in this table must be
af power plant. : '

brake specific™ emission- lactors (g/kWh or
e specific emission factor, the usage in hours
r available (rated power), and the load factor {the power

3.3-1
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f Table 3.3-1 (continued). EMISSION FACTORS FOR GASOLINE
e _ AND DIESEL POWERED INDUSTRIAL EQUIPMENT
( ' EMISSION FACTOR RATING: C
_ll Engine category?
’ Pollutant? Gasoline Diesel
3 Nitrogen oxides I - SN
f g/hr _ 148, 910.
lb/hr 1. 0.326 2.01
. g/kWh 5 b 892 18.8 <—
" g/hpbr _ S 516 | - 140 -
: ka/10° liter : B e b2 R R 56.2
0 1b/10? gal L0200 469,
7, : * - - Aldehydes S AR
b S gfhr - S 6.33 ' 13.7
- fhihr 0.014 0.030
. g/xWh - | 0.30. .- 028
j - glhphr b a2 . 0.21
- kgl 107 liter o o822 0.84
Ib/10% gal R 438 . -7.04
. Sulfur oxides T
4 : - gfhr S o 7.67 60.5
/e o 0,017 : 0.133
= ' g/kWh -, - R "~ '0.359 128
J _ ‘g/hphr 0268 ] ' 0931
/ kg/10” liter 0.636 3.74
16/1G gal ' 5.31 - 31.2
] { Particulate o e o
Jo a/hr R C...833. ] . s50
Ib/hr ' b ..Do02t . e 0.143
g/kWh S 0439 | 134
~g/hphr E 0.327 © 1.00
kg/10® liter o C 0,775 4.01
Ib/10* gal - - ’ 6.47 33.5

PReferences Tand 2.

bAs discussed in the text, the engines used to determine the results in this
table cover a wide ranga of uses and power. The listed values do nat,
however, necessarily apply to some very large stationary diesel engines. . -

J
:
|
|

. Hare, C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using
Infe:nal Combustion Engines. Final Report. Part 5: Heavy-Duty Farm. Construction. and Induslrial Engines.
Sauthwest Research Institute. San Antonio, Texas. Prepared for Envirunmental Protection Agency. Research

‘ Triangle Park, N.C., under Coniract No. EHS 70-108. October 1973. 105 p.

JReferences__ for &emctian 3 ._3

b} HMose, OO T, Letter to €. C. Masser of the Environmental Prolection Agency conceming {uel-based emission
Lo s far farm, construetion, and industrial engines. San Antonio. Tex, January 14, 1974,
Coh=2 . EMISSION FACTORS - 1/75
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AND DIESEL INDUSTRIAL ENGINES®

,-)- TABLE 3.3-1. (ENGLISH UNITS) EMISSION F-xCTORS FOR Im\.ONTROLLED GASOLINE |
7 - : : :

Poliutant - _[ \JSSOUIP Fucl o :._ Diesel Fuel
o ol scea "OEC’OJQ' 20300301 |  SCC 20200102 20300101
1 ot | (OBn] | Grmstoin] | (VD)
! © 1 {power ourmpur) ! (fucl inpuyy | - (power Outptn‘.) -(fuel inpur
4 NO, [D] o 516 163 140 441
co (D] - 99 67 3.03 0,95
- 50, (D} | 0268 0084 e 029
] Pasticulaze (D] 0327 0.10 w0 03
; co,B° 493 155 s25. 165 °
} Aldehydes (D] 022 .07 021 0.07
‘ Hydrocerbony o - ' ' .
] Exhavst [D] 568 210 112 035
1¢ Evaporaive [E] 630 0m 000 000
4= Cranicase [E] 220 0.69 02 001

Refueling [E] 049 015 . ° 000 . 000

Data based on unconrrolled levels for each fiel from references 1, 3 and 6. When necessary,
S the average brake specific fuel camumpnon (BSFC) value was used to convert from gjhp-h: to
} Ib/MMB was 7000 Brwhp-hr. _
b. "D" and "E" mied emission factors are mast appropriate when applied 1o a pcpulation of
industrial engines rather than 10 en m.uiwdual power plant, due to the. aggregate nature. of the
J emissions data.
- C. Based on assumed 100 pen::nt conversion of carbon i fuel to COq thh 87 welght percanz
. carbon in dlesel. 86 weight percent carbon in gasofine, average brake specific fuel
] _ consumpuon of 7000 Btu/hp-hr, diesel hesting valae of 19300 Btu/ib, and gasoline hx.ﬂ.tln.g
- value of 20300 Btw/ib, _

!‘)
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TA_BLE 3 -2, (METRIC UNITS) EMISSION FACTORS FOR UNCONTROLLED GASOLINE

AND DIESEL mnusm ENGINES" :

v st

Ly

271

Pollutant _  Gasoline Fucl ! Diesel Fuel
- SCC 20200301, 20300301 . { ~ SCC 20200102, 20300101
rRating]? - - - :
) [grams/cW-hr] BC [sramslkw-hr] ]
. (power output) \fuel anut) (powur output) | (fuel input)
NO (Dl 6g2 699 183 1896
CO [D] 27 26,947 4.06 410
SOy (D] | 0359 36 L25 v 126
Farticulate [D] 0439 44 134 135
COq (B 661 - 66,787 704 71.065
Aldehydes [D] . 0.30 29 0.28 28
drocarbons | | | o
Exhaust [D) 8.96 . 903 150 152 ..
Evaporative [E} 0.40. 41 000 0.00
' Crankcase [E] 295 298 003
Refueling [E] 0.66 66 000_ 0.00.

Data based UI_l uncontrolled lcvcls for each fuel fmm refe'tnues 1 3 and 6
“D" and "E" rated emission factors are most appmpdate when applied to = populauon of

* industrial engines rather than o an individual power plant, duc to Ihe eggnegate narure of the

emissions data.

Based on assumed 100 pcrccm conversion of carbon in fuel to (302 thh 87 wcxght Dcrcent
carbon in diesel, 86 weight percent carbon in gasoline, average brake specific fuel

conswupticn of 7000 Btu/hp-hr clxcsal heatm

value of 0300 Btu/lb

334

EMISSION FACTORS

g value of 19300 Btuflb and gaso[ine hc@ng

10/92
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TABLE 3.4-5. (ENGLISH AND METRIC UNITS) PARTICULATE AND PARTICLE SIZING
EMISSION F ACTORS FOR LARGE STATIONARY DIESEL ENGINES
(Emission Factor Rating; E)*

o . _Power 0urput . Fuel Input
Pollurant - | gramsip-hr]  (grams/kW-hr] | (Ib/MMBr]  [ng/l)
Particulate Size Distribution _

<1 pm o120 02038 . 0.0478  20.56

13 pm ’ © 0.0004 ©0.0005 0.0001 0.05

3-10 pm | ~ 0.0054 0.0072 00017 073

>10 pm - 0.0394 0.0528 0.0124 5.33

Toul PM-10 (<10~ 0.1578 02116 0.0496 2134
pm) _ . ST
TOTAL - 0.1972 02644 0.0620 ' 26.67
Particulate Emlssmns o S o N R A A
Solids 02181 0.2925 00686  29.49
Condensables 0025 0039 00077 331
TOTAL 02426 03253, 00763  32.81
a. Data are based on the uncontrolied levels of one diesel engme from reterence 6. The dara for

the particulate emissions were collected using Method S and the particle size distributions
were collected using a Source Assessment Sampling System (SASS).

b. "E" rating for emission factors is due to limited darta sets, inherent variability in the
population and/or a lack of documentation of test results. - "E" rated emission factors may not
be suitable for specific facilities or populations and should be used with care.

10/92 External Combustion Sources 3.4.7



| .. TABLE3.4-6. NO, REDUCTION AND FUEL CONSUMPTION PENALTIES FOR
-] - LARGE STATIONARY DIESEL AND DUAL FUEL ENGINES®

_ : o : . Diesel .| Dual Fuel
! o Comol Approach . - | Percent NO, | ABSFC,* | Percent | ABSFC»

SR TR TE E Reduction Percent NO, Percent
= o ' . Reduction
8 | . 20% <20 4 ’ _
| | } o 25% 523 1-5 ek N
- Retard e e <0 4 <20 3
J T <40 4 <40 1

| o B 2845 28 5073 35

] Aitto-Fael < 3m | <0 0
R o o | £10% 7-8 3 25-40 ¢ 13
J Water Injection (H,O/fuel ratio) 50% 2535 2-4
J ( Selectiv.e Catalytic Reductiqn (SCR) 80-95 0 80-95 - 0
. a. _Détﬁ _ére based on references 1, 2, and 3. The reductions shown are typical and will
J vary depending on the engine and duty cycle, :

- b. . BSFC = Brake Specific Fuel Consumption. -

A

| IS

3 4.8 | EMISSION FACTORS | | (092
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-composition data obtained from the EPA tests.!
the tests. Methane was 2 major fraclion of hydrocatbons in the fiat
the dominant intermediate hydrocarbon Species. ‘M
acetylene is always formed s a stable inlermediale product. The acetyletie fo
combustion reactions may react further with hydro:

by polycyclic hydrocarbons.2 R

present in the combustion products and .atfnosph-en'c hittogén, by way of ha |
HCN, CN, and OCN.2 Sulfur tompotnds contained in a flare

when burned. The amount of SO, emitted depernds directly on the quantity o

'I‘ablé; .]1.5-1 presents flare emission féctd'_ 3 and _Téble 11.5-2 pr&éﬁ-ts &mistion

EMISSION FACTOR RATING: B

Bas Stream are

. Crude propylene wat used as flaré pas during
¢ emittions, and acatylene was
any othet teports ofi flares indicate that

rmed in the

ocarbon radicals 1o form polyacetylenes fGllowed

ntetmediate Stages,
converted to SO,
£ sulfur o the fared

Table 11.5-1. EMISSION FACTORS FOR FLARE OPERATIONS!

| B Component S Emission Factof
(16/10° Btu)
Total hydrocarbons® o 0.14
Carbon monoxide : . 037
Nitrc.)gcn oxides 0.068
Soot®  Olo 274

"Relerence I Based on1esi using crude propylene

conlaining 80 % propylene and 20 o, propane,
"Measured a5 methane equivalent.

“Soot in concantration values: honsmoking flares, 0 ppfiter:

lightly smoking fRates, 40 BE/l; average smoking fates,
177 peA; and heavily smoking [ares, 274 ppA.

EMISSION FACTORS

9/91
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OH, July 1983,

| Co:ﬁi)mition - Average (range),

, . Yolume %
| Methane 55 alm)
| EthaneEtbylene 8 (1.14)
APopaze 7 (0.1
Prop:.,'rlcn.c. | 25 .'(I -65)

1. Flare Efficiency Studg,.

3. Manual On Disposal Of Refinery Wastes, Volume On

* References for Section 11.5

2 X.D. Sicgel, Degree Of Conversion Of Flare Gas In Refinery High FI

gofa

University of Karlsruhe, Karlsruhe, Germany, February 1980,

Atmospheric Emiss

Table 1152 HYDROCARBON COMPOSITION OF FLARE EMISSION®

. The VvOC emlSSiom.
Tt For Flams s

G5 Sume o {/.\Q 45 %

6F the oty HC.
mgtkam_ Cdf;-__55°/o) L
nét ¢ VocC.

- "Relérénce I, Ranges In parentheses. The composition
.- presented is an average of a number of test results - -
- obtained under the following sets of test conditions:
- /steam-assisted flare using high Btu content feed; .
- steam-assisted using low Btu content feed; air-assisted
.. Bare using high Btu content feed; and air-assisted
. flare using low Btu content feed. In all tests,
"waste" gas was a synthetic gas consistin
. ‘mixture of propylene and propane. .

EPA-6002-83-052, U. S. Eavironmental Protestion Agency, Cincinnati,

ares, Dissertation,

— L | [N HE

9/91

931, American Petroleum Institute, Washington, DC, June 1977,
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: Table] [~3-3. DIESEL VESSEL EMISSION FACTORS BY OPERATING MODE®
EMISSION FACTOR RATING: © -

T

Emlsr.ionsb
] R _ “ Nitrogan oxidas
Carbon monémd: }lydra:nrbon,_ ) fN O;‘ -1 r‘ﬁzl
: b/ 10’ ke/10% - | 10t ke/10° /107 xg/10* 3
Horscoower Mode 1 ‘gal iter gal T gal. fitar l g
200 Idig - 2107 25.2 391.2 46.9 6.4 0.8
Stow - 145,4 1.4 . 103.2 S - B 207.8 75.0
Cruizs 1263 158 170.2 20.4 | azzy @?
Full 142,14 17.0° 60.0 7.2 ' 255.0 0.
300 Tlow 58.0 T 56,7 6.8 13373 404
Cruise 47.3 5.7 51,1 - 31_59-.1 26.7
: Fuit 68.5 .0 21.0 2.5 2735.1 33.0
500 ldle <825 338 1187 140 99.4 119
Cruize | 997 ny 445 ‘51 3386 40.8
Full 542 10.1 228 27 269.2 32.]
800 idle ; 171.7 20,6 - 680 8.2 307.1 36.8
Slow 50,8 6.1 ' 8.8 2.0 251,58 300
. Cruise 718 9.3 24,4 2.8 343.2 41.8
700 Tdle +293.2 k[ ' 85.8 11.5 248.0 29.5
| Cruise 38.0 4.3 8.8 1.1 4528 | 842
00 Idle 2217 26.8 2491 29.8 o 1078 ]2
273 82,2 2.5 16.8 2.0 [ 167.2 20,0
Cruise ' 809 9.7 : 17.1 Z.! 380:0 kR
_ i N
1580 Slow 1224 {147 - - : 3713 - 445
" Cryiss 445 5.3 - - o §230 74.6
£ull 2377 ¢ 28.5 | 58 2.0 | a72.0 i 57
2500 Slow K 1.2 | .78 _ 2.7 -] 4196 50.3
243 126.5 15.2 14,7 - 1.8 326.2- 390
Cruisa 783 | . 94 16 2.0 Coaeny 85,9
Full 95.9 11,5 na 4 3996 a7.9
3600 Slow | 1485 . [ 78 . 60.0 S 1.2 ™ 3870 P ae
U3 28.1 ¢ Jaa. 25.4 3.0 ‘| 3sa.e’ a3 .
S Cruise "] AL4 5.04 . 328 - 40 | 3096- 40.7% [
4 Fun 62,4 A . 29.5 s i 307.0 36.9 L
"Retarence 7.
Paruculire Mrt sulfur ewsdes dara re ROt avmlnbll
I~ 3-4 o EMISSION FACTORS o 1178
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SER.
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Trpe OM404, 25:9:_lw at 2300 rew

ANOUNT™ UsSerr ' -
Thees: cranes: ergp. vsed to cnlsad. eng. cfflend all, materdal. yzed )
on the dxilling unip. They are alao usea to handls. all. the
anchoxing- eqniment','_and--laading- hozas,, Frequently they arm -
used. o7 personne], trarmatpe, Cice the upit is operational. 1
mould. estinnte thod N@ operate abeut 10 crane brs. pex day. _
Th4s. 45 an AYeXRge over tha antire . Operating seasen, for: o -
exampin,400'da¥8;; 10 h:syé'1000]totai;orana*br;@ fex: that,
SURYIVAL, ANCHOR wWinCcH- ERGINE, 1 anit

Hanufantuxad:brz Deuta ; : Ce

Hf BYGLO13 Ce A

The fol;lcning' informatien ig PTovidsd at an exhayst gaz-floy
rats of 1800 1/man. n7hig tmit will seldom sea a lead great
enougly to give 928 flow ratms this high. R

ROx ' 1809 ppm-
oo 380 pre
Bydrot Carbome: - .. 250 ppm
AMOUNT BSED: ¢

This. 19 uvged inf:aquantlr, only to Tetriove .tha Survival.
anchea, 1f ugeqg., It 18 uszgd for goding en location ang. then -
z:e.t:imsd,. and thay fox Wintexr hacthor, E.st.lmatzad_._ use of. §
timaperyea.r.fort hr. each, G e

Pleseld. Genexator; 1 undt
Manufacturaed. by
Hodwl. F J20D0c-18

Ho informuticn: s availabla, since this updt bes been out of
Production fox- gome tina, 7 R .

Hire Ling Winch, 1 uynis

Hanufactured: by; Senerm). Notors Detrpit Diesal, Division
Type 4-77 T O -
Model. 1043-700¢ |

NOx 1450 grams/ne,
co 740 grammshr,
802 200 gramw/ha.

Rydr Cambony 56 gzame/hr,

P.az
JLL-31-1952  19i88 FRQM CEU KL e 10 SLF 11th FLowm (ol )




CoaeLTLISZ 1804 FROM @O MARIME~EERUDRIL o THTRSS19 P

PLo31-I9R 430 RO cou kL O ELF 13t FLIER o

| ' FhoATive PRI LLg Uﬁsgsg
C e »

AMOURT USEDT-. ‘ .

Pependent: 80tirely on the well, dxilling

PIOgTeasay. Riffdieouit tp eatimaty,
Cavadlabls from Pazt well, hi.stcrry._

KEATING BOTLER, 3 unies
Hanufactnrad. by: Xewane
Nodel: m:,s-wsz-oz '

PEOYTZM- and hey it
An average woulg be, -

No teats we:;ﬁ- :requ:ixa_d._ i.-héd. E.hséar_
PapolT DSED o o e
Entixely dependant: on the. weathey and,
engiteg, The waste heat SoTar the naidn en

vere 'ﬁanufacture.d:.' K

ROT YATERHEATER; 2 unitg S
Hanufaciumd: by: P.v.71, Industryisg
.Idmtizying*#‘ 3.8~N-;250~A—0 and- _36-21-}50-);-5: g

Sengeat uPCH numbers of pacpis CnbomTd.  Generslly ome
Opezatan fox- 8 to 10 hrs. ip a 24 hr. perdied. "Thiz {s an
N estinats, - I : . o RPN
(. NoASH STERN GENEITom, 1 unik . S
Manu?ackyurgg. by: -CJay‘Eon Hanufaotnrdng
Model. # FO-200~2, S 21505 . orurdeg

- ASSumag: 24 hy, 'operatim. Thexs is no'?_&ria'nﬂ_&t S |
in 2lus gas’ £34y Sines: this unis Uses & p ' S
DExsioo

TUESuTR. fud operr

| flane. b Neither fuel. ox air ars acdulated,

B NOx 200 ppar o By ib/day
co 20 ppa-or 3,1 1b/day

. 802 - - 38 1b/day _

J AMOURT U Ry ‘ an -

: This unit i 89ldom used, angd shen used tha steem {4 ugegd for

cleaning. R I '

Kanufa::tuzad: by Banwe . neering:
MTypg T:BOB?Z‘.‘;"‘HGW THy g ‘
i

J’ IRCINERATOR, 1 unygs.
Hogh, pcwrible. ko eatimns g exhanst qaa ccntxn‘t' The fuel
J 011 brmen

s ygeq, Prinarily to igrmite bhe contant of bhe

inc:fnera.to:" - then. the my N £lame shupe off and a- Pilot
™ ldght 44 kapt: Tunning, Baignione arp entiraip dependent en
J vhat 4g Put in the unit tp ke vp. '
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GEVERATORS

Pﬁr/OPnHU,Jééwaé /& 609~ 872~ YPYY

' Fx b09-469)- _é 269,

oy Ko

 EXHAUST CHEMISTRY

J

REQUEST NO: 90-029 ' DATE: _215EP90H
iFEQUESTED BY: M, REGENHARDT.“""_   __APPLICATIOH;"MAR GEN SET__'

M DENTIFICATION: - D399 PCTA E198 100% LOAD WET
HP: 1315 I

RPM: 1200
T%ééééééééééééééiééééééééééiéééééééééééiéééééééééééééiéééééééééééééééééééééE
J TooEA e Parts : Percent ]
3 L " " “Pounds Grams . . per _ ﬁéééaéééééééééééaéééééﬁ
B Exhaust ° per = - per - Million iy by . by o
| Constituent * Hour ’ Hour - (Wet) * Volume - Weight n
jéééééééééééééééééééééééééééééaéééééééaééééééééééééééééééééééééééééééééééééﬂ
1. C0O2 . 1573.0 * 713493 - 87718 " 8.77 * 13.44 o]
‘N2 ot B588.7 3895761 * 756608 ' 75.66 " 73.41 2]
- 02 " - 898.0 - 407343 ‘ €9303 ) 6.93 L0 7.868 o
T H20 : . 622.4 - 282327 ° 84983 ’ 8.50 * 5.32 a
g . b 2.2 * 1000 * 195 ) 0.02 " 0.02 =]
'ﬁu-(NOTE 1) . 13.2 - 6000 * _ ' 0.11 * 0.11 o
T Mox " 20.2 - 9173 - . 1092 * 0.00 *  9.00 =&
1. HC o 0.1 " 60 ® 23 * 0.0Q0 * 0.00 =
1802 ° 2.0 ’ 906 * 77 * OﬂOl * G.02 a
~ DPM (NOTE 2) - 0.4 - 196 * ? v a

 SMOKE (Cat Units)........... ..o 0.06

: g * g/n cu.M o

! FUEL RATE. . ..vuuunue ... .. ©-+-. 499.70 Lb/Hr = " 9/Hr " (NOTE 3) =
"I INLET AIR FLOW........... e e 11200 Lb/Hr déééaéééééééééééaaéaéééééﬂ
JEXHAUST FLOW RATE....... e e e, 11700 Lb/Hr = NCX - 9173 " 2.530 =«
< EXH.  FLOW (60 deg F. and 760mm Hg). 2567 SCFM = CO  * 1000 * 0.27¢ o
EXH. FLOW (1080 deg F. stack temp). 78504 cFM "R HC - 60 " 0.017 =

Eéééééééééééééééééééééééééééééééééééééeeeéééééé5ébéééééﬁéééaééééﬁééééééééé¥
‘OTES: 1. The NOX shown is noc present in che exhausc buc racher is formed

J in the acmosphere from the NO present in the exhausc,

2. Dry particulate Datcer is an approximacion based on smoke densicy
and cherefore is noc included in che total exhaus: Flow rate,

l 3. Crams per normal cubic mecer values correcced to 5X Oxygen.

8och the NO and NOX are correcced to 75 grains humidicy.
T@f 02 is based on a SULFUR concent of 0.2 pPcc. (by we.}) in rhe fuej,_

This daca is based on steady-scate engine operacing condicions of
77 deg. F, 29.61 In. Hg., and No.2? diesel fuel. THis dara is alsce
subjecr co iqézyumentacion, measurement. and engine-co-engiqe variarcions.

Stack fm-'s_s joas (ars




J IEF-B4-1952  13:55 FRGH: EEAULR ILCLOEAL MARIME o SSHTESETS. P.OT .

SoppRT \jES‘SELS = 2 ang 3_
mam ErYGin/ES o . g er L

Hﬂrtnili Diesel International Ltd | 'rzx.zcomen WCB{K ORDER {; 3 .? 3

Diaael Technology ’
 Pitkikatu 2-12, P?,0. Lox 244 yﬁn ,@”a/y O7L<"‘e?.2'c
651017 Yabaa, Finland

]
T} Telephona +338-61-3242111 o
]

Teleccpiar +358~61-120 387

Ta: Wartsila niggg1'§§nﬁ§§ Inﬁ; Onezatcrl
Imperial Squmzae, Lake Ciby.
_4Eanzhx*_azihixh_ﬂnlnmhin_____

ar-t‘ﬂ. . Hﬂ"abi'i ‘!x . L
Toleganler No.; 990-1-§04-430-6003 ____No. of pages including

cavax ahteht1
__ssﬁ_____,h_____ﬁﬁxnn_ﬂs;len .

Degxr Mr Lundquists:

Estimahsd prasant ﬂo emissions ﬁcr thn ansz cngines aTe;

100% load (3725 BHP): 3'1 kg/hour (vo,, as No ) — 9- 93§/}'f/1”‘ ‘/
90% load (3350 BHE): 34 ky/hour - .
75% lead (2790 BHP); 29 kg/hour ;" : '

( Foz'—aducing the N0, emissiona ve squanh fual injactmon : '
" ratard by 3 dugraa In ‘thig special casa no sxchange of camshafh
is needed. . o :

P N SR U e

Eatimaiad HO ruduotion.-lu-ls%
_ Pu§1 cansumption 1nc=aasa. S%¥

| I

I ragrat the 1ata annwar, but th was necansary to uhack Up this
inatallation zore. in dekail. with the Vesa 33 produat group. :

Ba R T e s
. st Regards ;Mm %
' ran Hellen K :
Section Managaox
Emisaion Control and Engina.?luida
..Diesal Laboratory L .

Copy ta: © Pellasg

ge'd : TES210 vIS1MHeM . £RQg0eyres SPiLe 26BT-ro~Ea

TOTH. F.82
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NOPES: . The NOX shown i& not pregent in the sxhause but rachar iz formed
in ehe atmosphers From the ¥o plresane iq.:hq_ek&aua:. N

‘ 2« Dry pariticulece mactor i an approximation bakad'on smoke density
B .and cherefors 5 par daeleded in the tatal oxhaugt flow rate.

ML T

] J. Grams per normal eubie bec&f‘biiﬁii“Edrréazih'to 5% Oxygen.

Bath the ¥o and NOX ars corrected ro 75 grains humidicy,

e m— T * T

The $021 1a baned on a SULFUR content of 0.2 pece. {by ¥t.) La tha fuel.
J Thde data Js baged on 2Téddy=gratg
7’ d“gc F, 2.9-82 In. ﬁglj
yubjage to dnstrumenzacion,

engine operating condiciony of
ARy No.? diogel Suyel. Thin data &5 alse
measurement, and engine-to-engize variacionyg,

LR BROOXS
Enging Div. Engrg
. EXT. 86196

R T -

~ 1o 93436943846 P.@2
~1993 11:38 FROM FRCO BN HEALTH SAFE - _ .
Lo .F@_%Sss-aa—@z WED 10122 ID: GMDC ANCHORAEE TEL NO:19@7 5234912 HiSB Pad co7
; ez 93 11128 CAT LOGISTIC SUBPORT. ... . oo e oL o, 287
] Clos QRLNG onviT e 2
o _ RRUWE mpw Enemes — GET Sp, m
‘i B . 3"-"--"_-émusvr:cxﬁm_s;jaé by _.di_vfi«'}ns
REQUEST No: e3v00s . DATE:  02/01/83 Chy o Feur.
'} REQUESTED By: L.BROOKS . .| . APPLICATION: eEN sET. |
4 IDENTIPIGATION:  D3se penn 100% LOAD DRy
HE: 1528 o R e
RBM: l3ga o - e BT
_ - Parts Percent fﬁ?
: _ per - e =" .
. ' per: per. Million - hy - by -
- Conatituent - Hour Houx (Wet) . | Voluma Wedght
) co2 | 10aae® 1 873874 | gyine | giap 13,94
N2 ' 10126.0 4593038 | 785511 ys.s5 - 73.31
o2 . : 881.8 448332 64145 .41 L7013
: H20 762.1 | 345670 86181 8,82 8.52
co 1.3 574 95 - Q.01 0001
NO (NOTE 1) 120 f - BAGE R - 0.08 8.09
. Nox 18,4 8380 842 000 ). 0,00
HC . o, B8 e 200,00 | 0,00
. g02 2.4 1108 /y o801 0.0t 0,02
: DFM (NOTE 2) 0.8 342 ' - : '
_ o SMDKE (cat 'Units)v'cnv'..uﬁ.aoua-.--0n- OI 09 gjn cu'M
FUEL R-ATBl'lloltivl10¢|0.u50vaal-- 611160 Lb/Hr g/HI‘ (NOTES)
. INLE‘T AIR mow.rcll|ll|cnlq|.dc;|.n 13200 Lb/H:' — — e
. EXHAUST FLQWRATE---.-..o--.u.....-13812 Lh/}l‘r NOX 8350 1-884 ‘ 4
g EXH. FLOW (60 doag F. and 760mm HMg). 3030 5¢FM | co | 574 0.129
EXH. TLOW (1028 dag_F,_stack_tampJ.. BE56 CFM HC: C89 1 To.013




' AR 03 & P.o3 _
FEB-@3-1953 11:35 FROM ARCD BNV HEALTH SAFE T0 ) 93E36943346 . P.E@3 -
rem——t—— —— JAN-2L-193 THU 14:25 ID: GMDC ANCHORAGE - TEL MQ:987 Se34al2 H946 PBe -
. QL2193 18112 CAT LOGISTIC SLPPORT . . . . - ' NO.e@q4 - oEd
: | GOS0 RRIEMIVG VT '
1 (;_ : _ BRAGE MAIV ENVGIVES
o R e e ——— S e
- _ EXHAUST CHEMISTRY — e
: S | _ - GBET S0, mE8
REQUEST No: 93004 .. . _DATE:. 20JANS3 - o
1 REQUESTED BY:  T.ALLEMAN . ABBLICATION: o=y SET WY vaﬁﬂﬁs
' by  Four. .
. IDENTIFICAYION: D379 PaTA 100% LOAD DRY Lo -
HPz -~ 550 - S
. RPM: 1200
~ . : - --: _ S —
- BRI R . parts Percant
3 : Founds Grams per -
Exhauat pex par Million by - - by
Constituant . | Hour | Hour (Wet) Veluma |  Weight
¢o2 ) 322048 72908 7,29 11.22
N2 2122258 762344 76,23 73,97
03 293770 92854 9.28 10,24
H2Q 127433 70897 7.07 4044
co - - 625 o p2s 0.02 0.02
No (MoTE 1) 7 2600 B 0,09 .09
NOX e 8.8 1876 | 878 9.00 o.00
HC - 8.1 S T R 13 ¢.09 Q.00 .
) S02 0.9 409 G4 0.01 . Q.01
PPM (NOTE 3) | .. .0.1 {. . oas -} - o o L
- Uit oo s 2 2 ' N ‘gi i
e SMOKE (CAt UNLL=)eivisuivrnssansas. 0.02 I g/n cu.M
PUBL BATE.sivveonuvnnserarasnnn., 225.50 Lb/Hr ,j g/Hr | (NOTE 3)
- . INLET AIR FLOWO.'!Oiqtqtlltolnl'dul-c 6100 Lb/Hr I -
J EXHAUST FL’OW RATE!I&qA‘qqoouutll!ll 6326 Lb/[{l‘ ﬂ NOX 3976 2!440 )
EXH, FLOW (60 deg F. and 780mm Hg)., 1388 scFM i co 625 0,383
EXH. FLOW ( 900 deg P, stack temp). 23631 CFM '{ HC 50 0.03%
—— =
] NOTES: 1. Tho NOX zhown igs not preaent ln the exhaust hue rachor is formed
in the atmosphere from the NO present in the exhauss.
J E.IDry-particulat- mRAZZOr I3 an approximation based on smoke denaicy
&nd thorolore iy noe Lacluded in the toral ashauze Flow atéd,
: J. Oramg por aormel cublc meter values earrected to St axygen,
J Both the NQ and NOX are coryucted to 75 grains humidity.
The 802 Iz bamed on a SULFUR coacant of 0.2 poe. (by wt,) in the fuel,
—~ s i g R . T e b s,
J Phin date is basod on steady-stazce eagine operating con¢itiong of
77 deg. F, 29,51 In. Hg.r 4nd Mo.2 diegel fuel. Phis daca ia alge
J aubyeot to instrunmenzazien, nearuraaens, --Aand_- engina<tawengrne variariona.
- LR3ROOKSH
, ' Ingine Div. Engrg

4 ' : ' : ' BXT. 56196

TOTAL P.83
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— o PINILR ItV iy Ly

\UaTER SPAAY ENvCIVES : _

Bngine Modele BIOG PCTA ewnnlng ab 3100 load, 1215 Hp at 1200 RPH, with=dry:manifnzdsa

R¥z#)  none PL2:  rens

APPlAcation: An eleatrie drive pumpih;}d:il#iﬁﬁ.oil r&o;d engine rating.

PPH.. % BY  way.

Lb/Be g/HY  g/up-Hr  (Wer)  vel. We, Gg/ne F/HE=12  g/n eu.y
CO2  1493.3  svasas A57.11 19388 Y.94 12.18 rnox 6455 B.21 1.87a
N2 9032,9 4106299  3379,67 762030 76,00 -73.76 €0 - 730 0.40 0,242
o2 1128.3 " Bip424 420.10 82792 8,28 $.37 e 50 0.04. 0,015 -
HIO  390.3 267342 220.45 . 76830 7,89 4,81 SMOK: (Cat Number)...,., 0.030
teo 1.8 730 0.40 13000 0.01 FURL RATE....veeusiieiis 473,85 /W,
HO - 5.3 4220. ... 3,47 R 0.01_____0.‘0,8“__1_;1;..2,.3' AIR mw:--.:-.na- 11800 Lb/l".
¥HOR= 14,2 8485 5.33 TIITTT0000 000 EXHAUST PLOWS '

PHo b.a .2} 0.04 1% o.0c g.op ABEB eoyinnnsniiincanes 22274 Lb/H,
+s02- 1.9 B3s 0.7 700,08 0.02 at 80 deg P and 760mm Hg. 2693 sewy
BN~ 5.2 204 c.09 ' 8t 500 deg 7 sceck vemp., 7048 op

Netoa: * This data la bused on atesady-mstata englne operating concitions of 85 dég. ¢ -

And 29.38 in. Hg. and Ne. 2 diesel fuel. 7This data (s aleo subseet o
lnetramensarien, Mesdwcumant  aad one&nn—hoaanq;ne vazristiona,

‘The NoM shown Ly nov actually prusent (n the exhaust. It is bassd on the
assumptlon chat the MO pracant in the exheuat ia converted to Nox in the

AtmOSphere. N0 and Nox ase ¢orrectad to 78 grailns humldity,
602 im proportional to s Pulfur content d! O}§§,i_by welght of tha fygl.

DAY (bryzpn:elguiata Moutax)'ai &n. approximation haasq B A correlativn to
Smoke deasity, 2hd fs not ineluded {n the totel sxhaust flow raca, c

Cramd por nofmal cuble meter valuws are correctad to 5% exygen.

This ropors pruvides the best infu:ma:tun available at chig time, It shnqld_hat be unnd 

At a future date wizhaue v-z;flc¢tlon_n9_to_i=n Validity for the Suprang »ﬁqub;

CET S0, mé by diideny by Four. M re
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B 1 SETIRCON R . | 01-21-93
- e 16:17:08

*%% SCREEN-1.1 MODEL RUN ***
F** VERSION DATED 88300 *** -

KUVLUM FLARE
" SIMPLE TERRAIN INPUTS:

]

- FLARE

_ SOURCE TYPE -
EMISSION RATE }G/S)- = '1.000
| FLARE STACK HEIGHT (M) =  20.44
TOT HEAT RLS (CAL/S) ~ = 29126408
. RECEPTOR HEIGHT (M)’ = .00
IOPT (1=URB,2=RUR) = 2
1 EFF RELEASE HEIGHT (M) =  37.30
BUILDING HEIGHT (M) = 00
- MIN HORIZ BLDG DIM {M; = .00
. M) = ~00

MAX HORIZ BLDG DIM

BUOY. FLUX = 482.81 M**4/S+%3; MOM. FLUX = 204.41 Mx*4/S%%2.
*x% FULL METEOROLOGY *** ) | | EER R

- ********-****.***********#**i*****'k*

*%k SCREEN AUTOMATED DISTANCES **x

T hkkkkAhkkhkhkhkkkdhhhhkhkkikhkkkrdkohkkhkhhkkk

]*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC UIOM  USTK MIX HT  PLUME - " SIGMA SIGMA

(M) (ue/M**3)  STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH

-t =150, .1161E-01 5 1.0 1.6 5000.0 237.3 57.8 57.3 NO
200. .1193E-01 5 1.0 1.6 5000.0 -'237.3 58.3 57.5 ' NO

1 300. .1275E-01 5 1.0 1.6 5000.0  237.3 59.6 57.8.: NO
. 400. .1367E-01 5 1.0 1.6 5000.0 237.3. 61.2 58.2 NO
= 500. .1474E-01 5 1.0 1.6 5000.0 237.3  63.2 58.6 NO
600. .4063E-01 1 3.0 3.3 980.0 517.0 153.9 172.4 NO

700. .1923 1 3.0 3.3 960.0 517.0° 174.9 230.0 NO

] 800. .3694 1 3.0 3.3 960.0 517.0 195.5 298.2 ' NO
i 900. L4749 1 2.0 . 2.2 757.8 756.8 243.7 3%3.8 - NO
- 1000, .6609 1. 2.0 2.2 757.8 756.8 265.1 482.4 NO
- 1100. 7475 1 2.0 2.2 757.8 756.8 286.2 582.0 NO
4 1200. .7570 1 2.0 2.2 757.8 . 756.8 306.8 692.7 NO
1300. . 7287 1 2.0 - 2.2 757.8 756.8 .327.2 8l4.5 NO

- 1400. .6905 1 2.0 2.2 757.8 756.8 347.3 947.5 NO
1500. .6628 1 2.0 2.2 757.8 756.8 362.2 1090.2 NO

- 1600. .6374 1 2.0 2.2 757.8 756.8 376.6 1244.4 NO
1700. .6137 I 2.0 2.2 757.8 756.8 391.1 1410.4 NO
1800, .5916 1 2.0 2.2 757.8 756.8 405.8 1588.1 NO
41900, .5709 1 2.0 2.2 757.8 756.8 420.5 1777.6 NO
2000. .5516 1 2.0 2.2 757.8 756.8 435.2 1978.9 NO

.. 2100, 5334 1 2.0 2.2 757.8 756.8 450.0 2192.0 NO
2200. 0164 I 2.0 2.2 757.8 756.8 464.9 2416.9 NO

4 2300, .5004 1 2.0 2.2 757.8 756.8 479.7 2653.7 NO
2400. .4853 1 2.0 2.2 757.8 756.8 494.6 2902.3% NO
2500. 4712 1 2.0 2.2 757.8 756.8 509.5 3163.] NO

: 2600. 4578 I 2.0 2.2 757.8 756.8 524.3 3435.8 NO
-4 2700, .4452 1 2.0 2.2 757.8 756.8 539.2 3720.5 NO
. <7700, .4332 1 2.0 2.2 757.8 756.8 554.1 4017.3 NO
ngOO. .4219 1 2.0 2.2 757.8 756.8 568.9 4326.3 NG
3000. 4112 1 2.0 2.2 757.8 756.8 5B83.8 4647.4 NO
3500. .3650 1 2.0 2.2 757.8 756.8 657.6 5000.0 NO
4000. .3554 2 2.0 2.2 757.8 756.8 566.0 540.8 NO

2 2.0 . 2.2 757.8 75.8 619.9 605.2 NG

4500.  .3540
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-SIMPLE TERRAIN

[S—— | S—

i,

- 5000.
5500.
] 6000.

5500,
(‘”000.
- .500.
8000
¥ 8500.
9000.
. 9500.
10000.

MAXIMUM 1-H
1 1164. .

DWASH=

.3415
.3241
.3054
.2875
.2710
.2561
.2428
. 2455
.2514-
.2594
.2664

5 CONCENTRATION AT OR

599

4 DWASH=SS MEANS SC
- DHASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

***************************************

**% SUMMARY OF SCREEN MODEL RESULTS ***

Fede kA e A ook v de ok e de e o ok ok ook e ok e s ek ok e ok e e S ok e e e o

CALCULATION
PROCEDURE

mmmwmmmr\:mmm
FORJhDthJth)hJPQhohJ
CDCDCDC)CDCJCDCDCDCDCD

2
3
3
3
0
2

S 2.0

2
2
2.
2.
2
2
2

BEYON

2
2
2
2
2
.2
.2
.3
2
2
2
D
2

757.
757.
757.
757,
757.
757.
~757.
730.

- 5000.
5000.
5000.

150, M:
757.8

COO0OoWOOOmmLoDom

MEANS NO CALC MADE (CONC = 0.0) -
DWASH=NO MEANS NO BUILDING DOWNWASH USED -
7 DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED

HULMAN-SCIRE DOWNWASH USED

" MAX CONC - DIST TO
(UG/M**3) MAX (M)
7599 - 1164

756,
196,

756.
756.
756,
756.
756.
756.

729.

196.
196.

COoOODWmo oo

756.8

CTERRAIN.

HT (M)

***************************************************

**-REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

ﬂ q.***********************************************

673.
727.
780.
832.
885.
937.
988,
736.
373.
391.
409,

299.

PENNO—— 0= OO0

671.
738,
807.
876.
946,
1017.
1089.
475.
87.
89.
81.

650.

M EQUOODWLOo oM

NO
NO
NO
NO
NO
NG
NO
NO
NO
NO
NO

NO
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 GEP Table

:Wbodwéfd<01yde

Input Data . - '
' File Name: CIDSO TAB o
Date: = 1-23-1993
Model: ISCST
Wake Area Section Option: Maximum of all directions within sector.

Wake ‘Area Shape Option: Building edge moved 2L upw1nd
: & 5L downwind. .

Combine Structures: Combine bulldlngs w1th1n one "L"
crosswind and 5.00 "L upwind
~downwind of each other

Number of Buildings: 3

Number of Tanks: 0

Number of Stacks: 2

Plant Rotation Angle: .000%



Corner

Ul W A

Input Data (cont.)

Building No.  ~ 1

East (M) .

-44 .30
-44 .30
44.30
44,30

-44.30

. Name: 'PLATFORM
- Height:

15.24 (M)
- ~-North (M)

-41.80
41.80
41.80

-41.80

-41.80



| £ § ]

Corner

~IOY U1 s W)

Building No. -

_input_Data'(cont.)

2

Name: 'PIPEHQUSE
27.31 (M)

Height:

23
~23.
-13.

- =13,
3

3
-23.

East (M)

30
30

50

50

.40
.40

30

North (M)

-6.
27,
27.
11.
11.
-6,
-6.

70
80
80
00
oo
70
70



Corner

U W

. Building No.
. Name: QUARTER

. Input Data (cont.)

3

Height: 32.04 (M)

 East (M)

-23.30
‘23 .30
35.20
35,20
-23.30

quth (M)

. =38.70
-24.30
-24.30
-35.70
-38.70



Stack
No.

- Input Data (cont.)

Stack Parameters

Height
(M) -

30.48

37.30

Location -------

(M) North (M)
.00 .00
' 63.60 7.00



Critical

Sector Flow Vector .
] No (deg)
1 14.75 -
o 2 15.00
] 3 25.00
-4 4 35.00
5 45.00
] 6 55.00
7 65.00
8 75.00
g 85.00
] 10 105.00
11 - 115.00
12 125,00
] 7 135.00
oo 145.00
15 155.00
16 165.00.
J 17 165.25
18 185.00
. 19 194.75
} 20 195.00
21 205.00
22 - 215.00
J 23 225.00
24 235.00
25 245.00
26 255.00
J27 265.00
28 285,00
29 295.00
130 305.00
31 315.00
32 325.00
!33 335.00
34 345.00
35 345.25
36 365.00

GEP Stack
Height'

(M)

80.100
80.100
80.100
80.100
' 80.100

. 80.100

80.100
68.275
68.275

77.064
80.100
80.100

80.100
80.100
80.100
80.100
80.100

80.100 -

80.100
80.100
80.100
80.100
80.100
80.100

. 80.100

68.275

68.275

77.064
80.100
80.100
80.100
-.80.100
80.100
80.100
80.100

80.100

GEP Table

'STACK ID 1

" Name-1

QUARTER

- Name-2

QUARTER -~
QUARTER

QUARTER
QUARTER

QUARTER

QUARTER .

PIPEHQUSE

PIPEHOUSE

QUARTER

QUARTER .-

QUARTER -
QUARTER

QUARTER

QUARTER

QUARTER
QUARTER
QUARTER
QUARTER

QUARTER -
QUARTER =

QUARTER

- Woodward-Clyde

Controlling §

 QUARTER =
QUARTER

QUARTER -

QUARTER
QUARTER

PIPEHOUSE QUARTER

' PIPEHOUSE QUARTER

QUARTER

QUARTER -

QUARTER
QUARTER
QUARTER
QUARTER
QUARTER
QUARTER
QUARTER

tructures -------.._

Height.

(M)

32.
32.
32.
32.
32,
32.
32.
27.
27.
32.
32.
32,
32.
32,
32.
32.
32.
$32.
32,
32,
32,
32,
32.
132,
32,
27,
27.
32.
32.
.040
32.
32
32.
.040

32

32

32.
32.

040

040

040 .

040
040

040"

040

310

310
040
040

040

040
040
040
040
040

040

040
040
040
040
040
040
040
310
310
040
040

040

.040

040

040
040

. Projected

Width (M)
60.493
60.492
59.527
56.753
52.255
46.169
38.680
80.341

- .72.342

. 30.016
- 38.680
46.169
52.255
56.753
- 59.527
60.492

- .60.493
59.619
60.493

. 60.492°

- . 59.527
56.753

- 52.255
. 46.169
-38.680
1 80.341
72.342
30.016
38.680
- 46.169
52.255
56.753
59.527
60.492
- 60.493
59.619



IS S S R

(
h . GEP Table
_Woodward-Clyde
] STACK ID 2
J . Critical GEP Stack  ---s-e-ao- Controlllng Structures R
Sector Flow Vector Helght T - Height Progected
1 No. (deg) ' (M) ‘Name-1 . - Name-2 - (M) ‘Width (M)
J 1 14.75 B0.100 QUARTER i 32.040 60.493
2 15.00 80.100 QUARTER - - 32.040 60.492
] 3 25.00 80.100 QUARTER 32,040 59.527
b4 35.00 B0.100 QUARTER : : - 32.040 56.753 ..
5 45.00 80.100 QUARTER = - 32.040 52.255
1 & 55.00 . 80.100 QUARTER .. ‘32.040 46.169
] 7 65.00 . 80.100 QUARTER o - 32.040 38.680 .
8 75.00'_ 77.064 .- QUARTER - ' 32.040 30.016
- 9 85.00 . 68.275 - . PIPEHOUSE . QUARTER - 27.310 L 72.342
10 98.25 68.275 PIPEHOUSE QUARTER - 27.310 . 0 68.208
- 11 . 105.00 68.275 PIPEHOUSE ~QUARTER 27.310 © . 67.736
R 125,00 ©38.100 PLATFORM; SQUARTER 15.240 . 119.300
1 ~135.00 38.100 PLATFORM = - R 15.240 ‘121.764
J i%. 136.75 38.100 PLATFORM .. 15.240 . 121.815
15 145.00 38.100 PLATFORM - 15.240  120.528
7 16 155.00 38.100 " PLATFORM. T 15.240 - -115.630
117 170.00 ' No structure w1th1n 5L B
T 18 ~180.00 : No structure w1th1n SL S
- 19 ‘184 .75 - 80.100 QUARTER : - 32.040 . 60.493
20 '185.00 80.100 QUARTER .. -~ 32.040 60.492
- 21 205.00 80.100 QUARTER - 32.040 55.527
22 - 215.00 80.100 QUARTER 32.040 56.753
] 23 1 225.00 .. 80.100 " QUARTER 32.040 -.52,255
J 24 235.00 - 80.100 QUARTER ©32.040 _ 46.169
25 245,00 - 38.100 PLATFORM 15.240 113,211
1 26 255.00 38.100 - PLATFORM - E 15,240 103,683
J 27 275.00 38.100 - PLATFORM - QUARTER 15.240 ' 851.004
28 "285.00 .38.100 PLATFORM QUARTER_ 15.240 103.683
29 285.00 . 38.100 PLATFORM : 15.240 113.211
] 30 305.00 38.100 PLATFORM. - 715.240 119.300
31 315.00 - 38,100 PLATFORM - QUARTER 15.240 121.764
32 316.75 - ..38.100 PLATFORM 15.240 121.815
33 - 330.00 No structure within 51, '
] 34 340.00 No structure within 5L
35 ©350.00 'No structure within 5L
360.00° No structure within 5L

)
o
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] ~ APPENDIX D
OCD LISTINGS

o (on disk)
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A30YE cms February [1, 1993 D-1
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APPENDIX E
ISC LISTINGS

(on disk)

l B | I ; 1 ¢ [

A\23D86E cms February 11, 1993 : E-1
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APPENDIX F
ISC TOXIC LISTINGS

A\Z3086E cms February 11, 1993

(on disk)

- F-1
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APPENDIX G
- PREDETERMINED POTENTIAL DRILLING LOCATIONS

AISEENG February 11, 1993 G-1
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APPENDIX G .
PREDETERMINED POTENTIAL DRILLING LOCATIONS

C ] . i . S

Location # OCS Block Location Description
2 672 7000’ FWL 3000” FSL
f’ 2a 672 7800’ FWL°~ 4900’ FSL
_ 3 673 5100° FWL 5400’ FNL,
] 5 672 6000° FWL 8900" FSL
] 6 © 718 3700’ FSL 5800° FEL
e
]
1’
|
AVIIOB6E\G Febnuary 11, 1993 G-2
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. FINAL PERMIT SPECIAL CONDITIONS

AVZI0BSE\APPH February 1, 1993

H-1



APPENDIX H

. FINAL PERMIT SPECIAL CONDITIONS

1.  Predetermined Potential Drilling Locations - This February 12, 1993 Final Permit
Application provides five (see Appendix G) of these locations. Doing so should

& allow relocation of drilling vessel(s)/unit(s) among predetermined locations at will
with no notice provided to EPA. However, it should be noted that no more than two
drilling vessels/units would simultaneously operate. Similar notice exemptions should
] be provided during the initial five year permit term.

- 2 Exploratory Drilling OQutside Modeling Domain - These operations should be
: ' authorized by the Final Permit subject to the following conditions: a.) BACT re-
- determination, b.) new location significance modeling and, ¢.) minimum notice period
_ to EPA. SR
: J | 3. Drilling Vessel/Unit and Support Vessel Substitutes - Substitutes should be allowed
' provided that total potential Project emissions do not increase above those inventoried
:] L in the February 12, 1993 Final Permit Application. :
- g, | 9105 T iy ot vl b
] | oL | ssDe » ’Z?wa s et
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AVZIOB6EVAPPH February 11, 1993 H-2



