


























































































































































































































STORAGE TANK EQUIPMENT VARIABLES Time Period: ANNUAL Minimum Maximum
Company = Daily Total Solar Insolation = 1170 Daily Ambient Temperature: 35.2 54.2 44.7
 Location= Tank-specific variables that are independent of the stored liquid.

Tank Identification Number 1322 1323 1324 1325 1382 1383 1384 183
Standing Storage Loss Variables
Tank Diameter (feet) 85.0 85.0 85.0 85.0 85.0 85.0 85.0 25.0
Tank Height (feet) 40.0 40.0 40.0 40.0 40.0 40.0 40.0 24.0

max. fill height (ft) = 38 38 38 38 38 38 38 22
given given given given given given given given

min. liquid level (depth of heel) (ft) = 4 1 4 4 1 4 4 1
given given given given given given given given

slope of the cone roof = 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
assumes a cone roof, for purposes of computing Hvo default default default default default default default default

net working height (ft) = 34 37 34 34 37 34 34 21
assumed average height of the vapor space, Hvo (ft) = 19.89 21.39 19.89 19.89 21.39 19.89 19.89 12.76

Tank Finish Shell Finish (enter code) K K K K K K K K
finish = white paint white paint white paint white paint white paint white paint white paint white paint
alpha = 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17

Roof Finish (enter code) K K K K K K K K
finish = white paint white paint white paint white paint white paint white paint white paint white paint
alpha = 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17

average alpha = 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
good poor

A aluminum-colored paint (specular) 0.39 0.49
B aluminum-colored paint (diffuse) 0.60 0.68
C beige/cream-colored paint 0.35 0.49
D brown paint 0.58 0.67
E light gray paint 0.54 0.63
F medium gray paint 0.68 0.74
G dark green paint 0.89 0.91
H red primer 0.89 0.91
I rust (unpainted iron oxide) 0.38 0.50
J tan paint 0.43 0.55
K white paint 0.17 0.34
L mill finish aluminum (unpainted) 0.10 0.15

Gauge Pressure (normal operations)
nominal operating pressure (psig) = 0 0 0 0 0 0 0 0

minimum gauge pressure (psig) = -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
Pbp = maximum gauge pressure (psig): 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

delta Pb = vent pressure range (psi): 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Tank Temperature (ambient daily averages)

Tb = bulk liquid temperature (F): 44.7 44.7 44.7 44.7 44.7 44.7 44.7 44.7
from ambient from ambient from ambient from ambient from ambient from ambient from ambient from ambient

Is the tank heated (i.e., kept at a constant temperature)? No No No No No No No No
delta Tv = temperature range in the vapor space (F): 19.2 19.2 19.2 19.2 19.2 19.2 19.2 19.2

Tla = liquid surface temperature (F): 46.3 46.3 46.3 46.3 46.3 46.3 46.3 46.3

Magellan Pipeline Co.
MANKATO-MN

form design by Rob Ferry, the TGB partnership



STORAGE TANK EQUIPMENT VARIABLES
Company =
 Location=

Tank Identification Number
Standing Storage Loss Variables
Tank Diameter (feet)
Tank Height (feet)

max. fill height (ft) =

min. liquid level (depth of heel) (ft) =

slope of the cone roof =
assumes a cone roof, for purposes of computing Hvo

net working height (ft) =
assumed average height of the vapor space, Hvo (ft) =

Tank Finish Shell Finish (enter code)
finish =
alpha =

Roof Finish (enter code)
finish =
alpha =

average alpha =
good poor

A aluminum-colored paint (specular) 0.39 0.49
B aluminum-colored paint (diffuse) 0.60 0.68
C beige/cream-colored paint 0.35 0.49
D brown paint 0.58 0.67
E light gray paint 0.54 0.63
F medium gray paint 0.68 0.74
G dark green paint 0.89 0.91
H red primer 0.89 0.91
I rust (unpainted iron oxide) 0.38 0.50
J tan paint 0.43 0.55
K white paint 0.17 0.34
L mill finish aluminum (unpainted) 0.10 0.15

Gauge Pressure (normal operations)
nominal operating pressure (psig) =

minimum gauge pressure (psig) =
Pbp = maximum gauge pressure (psig):

delta Pb = vent pressure range (psi):
Tank Temperature (ambient daily averages)

Tb = bulk liquid temperature (F):

Is the tank heated (i.e., kept at a constant temperature)?
delta Tv = temperature range in the vapor space (F):

Tla = liquid surface temperature (F):

Magellan Pipeline Co.
MANKATO-MN

186 582 583 584 585 586 6008 6009

25.0 45.0 45.0 45.0 45.0 45.0 60.0 60.0
24.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0
22 38 38 38 38 38 38 38

given given given given given given given given
1 1 1 1 1 1 1 1

given given given given given given given given
0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
default default default default default default default default

21 37 37 37 37 37 37 37
12.76 20.97 20.97 20.97 20.97 20.97 21.13 21.13

K K K K K K K K
white paint white paint white paint white paint white paint white paint white paint white paint

0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
K K K K K K K K

white paint white paint white paint white paint white paint white paint white paint white paint
0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17

0 0 0 0 0 0 0 0
-0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

44.7 44.7 44.7 44.7 44.7 44.7 44.7 44.7
from ambient from ambient from ambient from ambient from ambient from ambient from ambient from ambient

No No No No No No No No
19.2 19.2 19.2 19.2 19.2 19.2 19.2 19.2
46.3 46.3 46.3 46.3 46.3 46.3 46.3 46.3

form design by Rob Ferry, the TGB partnership



STORAGE TANK EQUIPMENT VARIABLES
Company =
 Location=

Tank Identification Number
Standing Storage Loss Variables
Tank Diameter (feet)
Tank Height (feet)

max. fill height (ft) =

min. liquid level (depth of heel) (ft) =

slope of the cone roof =
assumes a cone roof, for purposes of computing Hvo

net working height (ft) =
assumed average height of the vapor space, Hvo (ft) =

Tank Finish Shell Finish (enter code)
finish =
alpha =

Roof Finish (enter code)
finish =
alpha =

average alpha =
good poor

A aluminum-colored paint (specular) 0.39 0.49
B aluminum-colored paint (diffuse) 0.60 0.68
C beige/cream-colored paint 0.35 0.49
D brown paint 0.58 0.67
E light gray paint 0.54 0.63
F medium gray paint 0.68 0.74
G dark green paint 0.89 0.91
H red primer 0.89 0.91
I rust (unpainted iron oxide) 0.38 0.50
J tan paint 0.43 0.55
K white paint 0.17 0.34
L mill finish aluminum (unpainted) 0.10 0.15

Gauge Pressure (normal operations)
nominal operating pressure (psig) =

minimum gauge pressure (psig) =
Pbp = maximum gauge pressure (psig):

delta Pb = vent pressure range (psi):
Tank Temperature (ambient daily averages)

Tb = bulk liquid temperature (F):

Is the tank heated (i.e., kept at a constant temperature)?
delta Tv = temperature range in the vapor space (F):

Tla = liquid surface temperature (F):

Magellan Pipeline Co.
MANKATO-MN

6010 6011 6012 208-20 208-21

60.0 60.0 60.0 8.1 10.1
40.0 40.0 40.0 5.1 5.3
38 38 38 4.1 4.2

given given given given given
1 1 1 1 1

given given given given given
0.75 0.75 0.75 0 0
default default default default default

37 37 37 3.1 3.2
21.13 21.13 21.13 2.56 2.66

K K K K K
white paint white paint white paint white paint white paint

0.17 0.17 0.17 0.17 0.17
K K K K K

white paint white paint white paint white paint white paint
0.17 0.17 0.17 0.17 0.17
0.17 0.17 0.17 0.17 0.17

0 0 0 0 0
-0.03 -0.03 -0.03 -0.03 -0.03
0.03 0.03 0.03 0.03 0.03
0.06 0.06 0.06 0.06 0.06

44.7 44.7 44.7 44.7 44.7
from ambient from ambient from ambient from ambient from ambient

No No No No No
19.2 19.2 19.2 19.2 19.2
46.3 46.3 46.3 46.3 46.3

form design by Rob Ferry, the TGB partnership



STORAGE TANK EQUIPMENT VARIABLES
Company =
 Location=

Tank Identification Number
Standing Storage Loss Variables
Tank Diameter (feet)
Tank Height (feet)

max. fill height (ft) =

min. liquid level (depth of heel) (ft) =

slope of the cone roof =
assumes a cone roof, for purposes of computing Hvo

net working height (ft) =
assumed average height of the vapor space, Hvo (ft) =

Tank Finish Shell Finish (enter code)
finish =
alpha =

Roof Finish (enter code)
finish =
alpha =

average alpha =
good poor

A aluminum-colored paint (specular) 0.39 0.49
B aluminum-colored paint (diffuse) 0.60 0.68
C beige/cream-colored paint 0.35 0.49
D brown paint 0.58 0.67
E light gray paint 0.54 0.63
F medium gray paint 0.68 0.74
G dark green paint 0.89 0.91
H red primer 0.89 0.91
I rust (unpainted iron oxide) 0.38 0.50
J tan paint 0.43 0.55
K white paint 0.17 0.34
L mill finish aluminum (unpainted) 0.10 0.15

Gauge Pressure (normal operations)
nominal operating pressure (psig) =

minimum gauge pressure (psig) =
Pbp = maximum gauge pressure (psig):

delta Pb = vent pressure range (psi):
Tank Temperature (ambient daily averages)

Tb = bulk liquid temperature (F):

Is the tank heated (i.e., kept at a constant temperature)?
delta Tv = temperature range in the vapor space (F):

Tla = liquid surface temperature (F):

Magellan Pipeline Co.
MANKATO-MN

208-120 208-130 208-132 208-133 208-160 208-250 208-134 208-61

8.7 7.4 6.0 5.3 5.3 8.7 4.0 8.0
4.7 14.0 10.2 6.0 18.1 4.7 6.0 10.5
3.7 12.98 9.2 5 17.11 3.7 5 9.5

given given given given given given given given
1 1 1 1 1 1 1 1

given given given given given given given given
0 0.75 0.75 0.75 0.75 0 0.75 0.75

default default default default default default default default
2.7 11.98 8.2 4 16.11 2.7 4 8.5

2.36 7.07 5.16 3.06 9.11 2.36 3.04 5.33
K K K K K K K K

white paint white paint white paint white paint white paint white paint white paint white paint
0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17

K K K K K K K K
white paint white paint white paint white paint white paint white paint white paint white paint

0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17

0 0 0 0 0 0 0 0
-0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

44.7 44.7 44.7 44.7 44.7 44.7 44.7 44.7
from ambient from ambient from ambient from ambient from ambient from ambient from ambient from ambient

No No No No No No No No
19.2 19.2 19.2 19.2 19.2 19.2 19.2 19.2
46.3 46.3 46.3 46.3 46.3 46.3 46.3 46.3

form design by Rob Ferry, the TGB partnership



FLOATING ROOF EQUIPMENT FACTORS Tank-specific loss factors for determining the standing storage component of floating-roof tank emissions.
Company =  Location= Ambient Wind Speed = 10.6 Kv = 0.7

Tank Identification Number 1322 1323 1324 1325 1382 1383 1384 183 186 582 583 584 585 586 6008 6009 6010 6011 6012 208-20 208-21 208-120 208-130
Standing Storage Loss Factor (lb-mol/yr) = 1,087 FxdRfTnk 1,272 1,272 FxdRfTnk 1,272 975 FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk

Tank Diameter (feet) 85.0 85.0 85.0 85.0 85.0 85.0 85.0 25.0 25.0 45.0 45.0 45.0 45.0 45.0 60.0 60.0 60.0 60.0 60.0 8.1 10.1 8.7 7.4
(to nearest 10 feet, for estimating fitting quantities) 90 90 90 90 90 90 90 30 30 50 50 50 50 50 60 60 60 60 60 10 10 10 10

(effective value of wind speed, V, in mph) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FixedRoofType A A A A A A A A A A A A A A A A A A A D D D A

A column-supported (cone)
B self-supporting (dome) or
C no fixed roof (open top) D horiz tank

FloatingRoofType C E C C E C C E E E E E E E E E E E E E E E E
A pontoon-type EFR (API 650 App.C-type) C E C C E C C E E E E E E E E E E E E E E E E
B double-deck EFR (API 650 App.C-type) or 650H FxdRfTnk 650H 650H FxdRfTnk 650H 650H FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk
C bolted deck IFR (API 650 App.H-type) E
D welded deck IFR (API 650 App.H-type) no floting rf

DeckSeamType (welded or bolted)
A default for bolted is 5-ft wide Kd, loss factor = 0.14 0.14 0.14 0.14 0.14

continuous sheets (skin & pon- Sd, length factor = A A A A A
toon, noncontact aluminum) Kd x Sd = 0.028 0.028 0.028 0.028 0.028

DECK SEAM emission factor (lb-mol/yr) = 202 202 202 202 202
RimSealType C G G G C 0 0 0 0
Welded Tanks, Average-Fitting Rim Seals
 Mechanical-Shoe Primary Seal
 A  with NO Secondary Seal
 B  w/ Shoe-Mtd Secondary Seal
 C  w/ Rim-Mtd Secondary Seal
 Liquid-Mounted Primary Seal
 D  with NO Secondary Seal
 E  with a Weather Shield
 F  w/ Rim-Mtd Secondary Seal
 Vapor-Mounted Primary Seal
 G  with NO Secondary Seal
 H  with a Weather Shield
  I   w/ Rim-Mtd Secondary Seal
Add'l Mech-Shoe Seals, Special Conditions
 J  w/ NO Secondary Seal - tight fitting
 K  w/ Rim-Mtd Secondary Seal - tight fitting
 L  w/ NO Sec.- Riveted Tank  (loose fitting)
 M  w/ Rim-Mtd Sec.- Riveted Tank (loose fitting)

Kr, per foot of diameter = 0.6 6.7 6.7 6.7 0.6
RIM SEAL emission factor (lb-mol/yr) = 51 570 570 570 51

Guidepole/Gaugepole Type K 0 0 0 0 0 K 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Quantity of guidepoles/gaugepoles = 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GUIDEPOLE Deck Cover Pole Pole
Code Gasket Float Wiper Sleeve

A Unslotted No na No No
B Unslotted YES na No No
C Unslotted No na No YES
D Unslotted YES na No YES
E Unslotted YES na YES No
F Slotted Y or N No No No
G Slotted Y or N YES No No
H Slotted YES No YES No
I Slotted YES No No YES
J Slotted YES YES YES No
K Slotted YES No YES YES
L Slotted YES YES YES YES

Kf, per guidepole = 8.3 0.0 0.0 0.0 8.3
GUIDEPOLE emission factor (lb-mol/yr) = 8 0 0 0 8

Other Deck Fittings (use default values - unless an override entry is made)
DECK FITTING emission factor (lb-mol/yr) = 826 501 501 501 714

Other Deck Fittings - quantities (default unless overridden on Input_FloatingRoof):
1 Access Hatch 1 1 1 1 1
2 Gauge Float 1 1 1 1 1
3 Gauge Hatch 1 1 1 1 2
4 Vacuum Breaker 0 1 1 1 0
5 Deck Drain * 17 65 65 65 17
6 Leg,pntn area(orIFR)** 38 26 26 26 38
7 Leg,cntr area(orDblDk) 0 0 0 0 0
8 Rim Vent 4 0 0 0 2
9 Column, round pipe 0 0 0 0 0

10 Column, built-up 7 1 1 1 7
11 Ladder (vertical) 1 1 1 1 1

MANKATO-MNMagellan Pipeline Co.



FLOATING ROOF EQUIPMENT FACTORS
Company =  L

Tank Identification Number
Standing Storage Loss Factor (lb-mol/yr) =

Tank Diameter (feet)
(to nearest 10 feet, for estimating fitting quantities)

(effective value of wind speed, V, in mph)
FixedRoofType

A column-supported (cone)
B self-supporting (dome) or
C no fixed roof (open top) D horiz tank

FloatingRoofType
A pontoon-type EFR (API 650 App.C-type)
B double-deck EFR (API 650 App.C-type) or
C bolted deck IFR (API 650 App.H-type) E
D welded deck IFR (API 650 App.H-type) no floting rf

DeckSeamType (welded or bolted)
A default for bolted is 5-ft wide Kd, loss factor =

continuous sheets (skin & pon- Sd, length factor =
toon, noncontact aluminum) Kd x Sd =

DECK SEAM emission factor (lb-mol/yr) =
RimSealType
Welded Tanks, Average-Fitting Rim Seals
 Mechanical-Shoe Primary Seal
 A  with NO Secondary Seal
 B  w/ Shoe-Mtd Secondary Seal
 C  w/ Rim-Mtd Secondary Seal
 Liquid-Mounted Primary Seal
 D  with NO Secondary Seal
 E  with a Weather Shield
 F  w/ Rim-Mtd Secondary Seal
 Vapor-Mounted Primary Seal
 G  with NO Secondary Seal
 H  with a Weather Shield
  I   w/ Rim-Mtd Secondary Seal
Add'l Mech-Shoe Seals, Special Conditions
 J  w/ NO Secondary Seal - tight fitting
 K  w/ Rim-Mtd Secondary Seal - tight fitting
 L  w/ NO Sec.- Riveted Tank  (loose fitting)
 M  w/ Rim-Mtd Sec.- Riveted Tank (loose fitting)

Kr, per foot of diameter =
RIM SEAL emission factor (lb-mol/yr) =

Guidepole/Gaugepole Type
Quantity of guidepoles/gaugepoles =

GUIDEPOLE Deck Cover Pole Pole
Code Gasket Float Wiper Sleeve

A Unslotted No na No No
B Unslotted YES na No No
C Unslotted No na No YES
D Unslotted YES na No YES
E Unslotted YES na YES No
F Slotted Y or N No No No
G Slotted Y or N YES No No
H Slotted YES No YES No
I Slotted YES No No YES
J Slotted YES YES YES No
K Slotted YES No YES YES
L Slotted YES YES YES YES

Kf, per guidepole =
GUIDEPOLE emission factor (lb-mol/yr) =

Other Deck Fittings (use default values - unless an o
DECK FITTING emission factor (lb-mol/yr) =

Other Deck Fittings - quantities (default unless overridde
1 Access Hatch
2 Gauge Float
3 Gauge Hatch
4 Vacuum Breaker
5 Deck Drain *
6 Leg,pntn area(orIFR)**
7 Leg,cntr area(orDblDk)
8 Rim Vent
9 Column, round pipe

10 Column, built-up
11 Ladder (vertical)

Magellan Pipeline Co.

208-132 208-133 208-160 208-250 208-134 208-61
FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk

6.0 5.3 5.3 8.7 4.0 8.0
10 10 10 10 0 10
0.0 0.0 0.0 0.0 0.0 0.0
A A A D A A

E E E E E E
E E E E E E

FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk FxdRfTnk

0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0



STORAGE TANK EMISSIONS ESTIMATES AP-42 7.1  Eq. 1-1 Total Emissions  = ( Standing Storage Loss ) + ( Working Loss )

Company: Magellan Pipeline Co. Eq's 1-2 and 1-3 Standing Storage Loss  = 365 x ((pi/4) D 2 H VO ) x (W V  K E  K S )

Location: MANKATO-MN Eq.1-23, as restated in API MPMS 19.1 Eq.7 Working Loss  = N x ((pi/4) D 2 H LX ) x (W V  K N  K P  K B )

atmos. pressure: 14.3 14.297 psia, given where K B  is a vent setting correction factor to account for high vent settings

Tank Identification Number 1322 1323 1324 1325 1382 1383 1384
Total Estimated Emissions (lbs/yr) = 8,807 1,418 10,213 10,223 1,448 10,223 7,932

Tank Diameter (feet) 85 85 85 85 85 85 85
Properties of Stored Liquid
   Either use the defaults for typical stocks

Stock code 8 14 8 8 14 8 8
Description Gasoline RVP X.XX Kerosene/Jet A Gasoline RVP X.XX Gasoline RVP X.XX Kerosene/Jet A Gasoline RVP X.XX Gasoline RVP X.XX
Crude Oil or Refined Stock?
Storage temperature (liquid bulk, F)? 44.7 44.7 44.7 44.7 44.7 44.7 44.7
Storage temperature (liquid surface, F)? 46.29501 46.3 46.3 46.3 46.3 46.3 46.3

degrees C: 7.9 7.9 7.9 7.9 7.9 7.9 7.9
calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient

RVP(psi): 13 13 13 13 13
Antoine's Constant 'A': none given 12.39 none given none given 12.39 none given none given
Antoine's Constant 'B': none given 8933 none given none given 8933 none given none given
Antoine's Constant 'C': none given none given none given none given none given none given none given

distillation slope 'S': 3 none given 3 3 none given 3 3
calculated TVP (psia): 5.37599 0.01 5.38 5.38 0.01 5.38 5.38

   Or enter data to describe a stock or to override default properties
describe the stock, if not selecting from the table above:

Crude Oil or Refined Stock?
True Vapor Pressure (psia)
Liquid density (lbs/gallon)
Molecular weight (vapor phase)

   Values used for stock properties:
Liquid density (lbs/gallon): 5.6 7 5.6 5.6 7 5.6 5.6

Mv = molecular weight (vapor phase): 66 130 66 66 130 66 66
True Vapor Pressure (psia): 5.38 0.01 5.38 5.38 0.01 5.38 5.38

Kp = product factor (dimensionless): 1 1 1 1 1 1 1
Kc = product factor (dimensionless): 1 1 1 1 1 1 1

{P* is from AP-42 Eq. 2-3} P* Mv Kc: 7.7462 0.0119 7.7462 7.7462 0.0119 7.7462 7.7462
Standing Storage Variables

Antoine's Constant 'B': 5043.58 8933.00 5043.58 5043.58 8933.00 5043.58 5043.58
Ke = vapor space expansion factor: 0.15 0.03 0.15 0.15 0.03 0.15 0.15
Ks = vented vapor saturation factor: 0.15 0.99 0.15 0.15 0.99 0.15 0.15

Wv = density of stock vapors: 0.0653 0.0001 0.0653 0.0653 0.0001 0.0653 0.0653
Standing Storage Loss (lbs) = 8,423 187 9,856 9,856 187 9,856 7,556
Tank Operations

Throughput this period (bbl)
enter either set of units, but not both (gal) 158,938,416 159,051,984 158,733,120 163,336,992 169,985,088 163,232,160 155,588,160

(bbl) 3,784,248 3,786,952 3,779,360 3,888,976 4,047,264 3,886,480 3,704,480
N = equivalent number of turnovers per year: 110.1 101.3 110.0 113.2 108.2 113.1 107.8

Kn = turnover (saturation) factor: 0.44 0.46 0.44 0.43 0.44 0.43 0.44
Kb = vent setting correction factor: 1.00 1.00 1.00 1.00 1.00 1.00 1.00

clingage factor 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
Number of columns (if column-supported fixed roof): 7.00 1.00 1.00 1.00 7.00

Effective column diameter (feet): 1.10 0.70 1.10 1.10 0.70 1.10 1.10
Working Loss (lbs/yr) = 385 1,231 357 367 1,261 367 376

form design by Rob Ferry, the TGB partnership



STORAGE TANK EMISSIONS ESTIMATES
Company: Magellan Pipeline Co.
Location: MANKATO-MN

atmos. pressure: 14.3 14.297 psia, given

Tank Identification Number
Total Estimated Emissions (lbs/yr) =

Tank Diameter (feet)
Properties of Stored Liquid
   Either use the defaults for typical stocks

Stock code
Description
Crude Oil or Refined Stock?
Storage temperature (liquid bulk, F)?
Storage temperature (liquid surface, F)?

degrees C:

RVP(psi):
Antoine's Constant 'A':
Antoine's Constant 'B':
Antoine's Constant 'C':

distillation slope 'S':
calculated TVP (psia):

   Or enter data to describe a stock or to override default p
describe the stock, if not selecting from the table above:

Crude Oil or Refined Stock?
True Vapor Pressure (psia)
Liquid density (lbs/gallon)
Molecular weight (vapor phase)

   Values used for stock properties:
Liquid density (lbs/gallon):

Mv = molecular weight (vapor phase):
True Vapor Pressure (psia):

Kp = product factor (dimensionless):
Kc = product factor (dimensionless):

{P* is from AP-42 Eq. 2-3} P* Mv Kc:
Standing Storage Variables

Antoine's Constant 'B':
Ke = vapor space expansion factor:
Ks = vented vapor saturation factor:

Wv = density of stock vapors:
Standing Storage Loss (lbs) =
Tank Operations

Throughput this period (bbl)
enter either set of units, but not both (gal)

(bbl)
N = equivalent number of turnovers per year:

Kn = turnover (saturation) factor:
Kb = vent setting correction factor:

clingage factor
Number of columns (if column-supported fixed roof):

Effective column diameter (feet):
Working Loss (lbs/yr) =

183 186 582 583 584 585 586
71 3,255 405 405 405 26,629 405
25 25 45 45 45 45 45

14 13 14 14 14 19 14
Kerosene/Jet A Distillate/Gasoline Mix Kerosene/Jet A Kerosene/Jet A Kerosene/Jet A Denatured Alcohol Kerosene/Jet A

44.7 44.7 44.7 44.7 44.7 44.7 44.7
46.3 46.3 46.3 46.3 46.3 46.3 46.3
7.9 7.9 7.9 7.9 7.9 7.9 7.9

calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient
3.7

12.39 0.39877612 12.39 12.39 12.39 14.49625545 12.39
8933 0 8933 8933 8933 7369.558872 8933

none given none given none given none given none given none given none given
none given none given none given none given none given 0 none given

0.01 1.49 0.01 0.01 0.01 0.94 0.01

7 6.1 7 7 7 6.38 7
130 130 130 130 130 49 130
0.01 1.49 0.01 0.01 0.01 0.94 0.01

1 1 1 1 1 1 1
1 1 1 1 1 1 1

0.0119 3.5760 0.0119 0.0119 0.0119 0.8326 0.0119

8933.00 6000.00 8933.00 8933.00 8933.00 7369.56 8933.00
0.03 0.06 0.03 0.03 0.03 0.05 0.03
1.00 0.50 0.99 0.99 0.99 0.49 0.99

0.0001 0.0357 0.0001 0.0001 0.0001 0.0085 0.0001
10 2,417 51 51 51 2,672 51

8,028,384 176,232 47,676,720 47,667,984 47,672,352 47,676,720 47,602,464
191,152 4,196 1,135,160 1,134,952 1,135,056 1,135,160 1,133,392
104.1 2.3 108.3 108.3 108.3 108.3 108.1
0.45 1.00 0.44 0.44 0.44 0.44 0.44
1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

0.70 0.70 0.70 0.70 0.70 0.70 0.70
61 838 354 354 354 23,957 353

form design by Rob Ferry, the TGB partnership



STORAGE TANK EMISSIONS ESTIMATES
Company: Magellan Pipeline Co.
Location: MANKATO-MN

atmos. pressure: 14.3 14.297 psia, given

Tank Identification Number
Total Estimated Emissions (lbs/yr) =

Tank Diameter (feet)
Properties of Stored Liquid
   Either use the defaults for typical stocks

Stock code
Description
Crude Oil or Refined Stock?
Storage temperature (liquid bulk, F)?
Storage temperature (liquid surface, F)?

degrees C:

RVP(psi):
Antoine's Constant 'A':
Antoine's Constant 'B':
Antoine's Constant 'C':

distillation slope 'S':
calculated TVP (psia):

   Or enter data to describe a stock or to override default p
describe the stock, if not selecting from the table above:

Crude Oil or Refined Stock?
True Vapor Pressure (psia)
Liquid density (lbs/gallon)
Molecular weight (vapor phase)

   Values used for stock properties:
Liquid density (lbs/gallon):

Mv = molecular weight (vapor phase):
True Vapor Pressure (psia):

Kp = product factor (dimensionless):
Kc = product factor (dimensionless):

{P* is from AP-42 Eq. 2-3} P* Mv Kc:
Standing Storage Variables

Antoine's Constant 'B':
Ke = vapor space expansion factor:
Ks = vented vapor saturation factor:

Wv = density of stock vapors:
Standing Storage Loss (lbs) =
Tank Operations

Throughput this period (bbl)
enter either set of units, but not both (gal)

(bbl)
N = equivalent number of turnovers per year:

Kn = turnover (saturation) factor:
Kb = vent setting correction factor:

clingage factor
Number of columns (if column-supported fixed roof):

Effective column diameter (feet):
Working Loss (lbs/yr) =

6008 6009 6010 6011 6012 208-20 208-21
721 730 721 720 721 73 117
60 60 60 60 60 8.13685789 10.11772995

14 14 14 14 14 17 17
Kerosene/Jet A Kerosene/Jet A Kerosene/Jet A Kerosene/Jet A Kerosene/Jet A Jet naphtha (JP-4) Jet naphtha (JP-4)

44.7 44.7 44.7 44.7 44.7 44.7 44.7
46.3 46.3 46.3 46.3 46.3 46.3 46.3
7.9 7.9 7.9 7.9 7.9 7.9 7.9

calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient

12.39 12.39 12.39 12.39 12.39 11.368 11.368
8933 8933 8933 8933 8933 5784.3 5784.3

none given none given none given none given none given none given none given
none given none given none given none given none given none given none given

0.01 0.01 0.01 0.01 0.01 0.94 0.94

7 7 7 7 7 6.4 6.4
130 130 130 130 130 80 80
0.01 0.01 0.01 0.01 0.01 0.94 0.94

1 1 1 1 1 1 1
1 1 1 1 1 1 1

0.0119 0.0119 0.0119 0.0119 0.0119 1.3673 1.3673

8933.00 8933.00 8933.00 8933.00 8933.00 5784.30 5784.30
0.03 0.03 0.03 0.03 0.03 0.05 0.05
0.99 0.99 0.99 0.99 0.99 0.89 0.88

0.0001 0.0001 0.0001 0.0001 0.0001 0.0139 0.0139
92 92 92 92 92 29 47

84,835,296 87,980,256 84,774,144 84,634,368 84,800,352 23,830 37,978
2,019,888 2,094,768 2,018,432 2,015,104 2,019,056 567 904

108.4 112.4 108.3 108.1 108.3 19.8 19.7
0.44 0.43 0.44 0.44 0.44 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

0.70 0.70 0.70 0.70 0.70 0.70 0.70
629 638 629 628 629 44 70

form design by Rob Ferry, the TGB partnership



STORAGE TANK EMISSIONS ESTIMATES
Company: Magellan Pipeline Co.
Location: MANKATO-MN

atmos. pressure: 14.3 14.297 psia, given

Tank Identification Number
Total Estimated Emissions (lbs/yr) =

Tank Diameter (feet)
Properties of Stored Liquid
   Either use the defaults for typical stocks

Stock code
Description
Crude Oil or Refined Stock?
Storage temperature (liquid bulk, F)?
Storage temperature (liquid surface, F)?

degrees C:

RVP(psi):
Antoine's Constant 'A':
Antoine's Constant 'B':
Antoine's Constant 'C':

distillation slope 'S':
calculated TVP (psia):

   Or enter data to describe a stock or to override default p
describe the stock, if not selecting from the table above:

Crude Oil or Refined Stock?
True Vapor Pressure (psia)
Liquid density (lbs/gallon)
Molecular weight (vapor phase)

   Values used for stock properties:
Liquid density (lbs/gallon):

Mv = molecular weight (vapor phase):
True Vapor Pressure (psia):

Kp = product factor (dimensionless):
Kc = product factor (dimensionless):

{P* is from AP-42 Eq. 2-3} P* Mv Kc:
Standing Storage Variables

Antoine's Constant 'B':
Ke = vapor space expansion factor:
Ks = vented vapor saturation factor:

Wv = density of stock vapors:
Standing Storage Loss (lbs) =
Tank Operations

Throughput this period (bbl)
enter either set of units, but not both (gal)

(bbl)
N = equivalent number of turnovers per year:

Kn = turnover (saturation) factor:
Kb = vent setting correction factor:

clingage factor
Number of columns (if column-supported fixed roof):

Effective column diameter (feet):
Working Loss (lbs/yr) =

208-120 208-130 208-132 208-133 208-160 208-250 208-134
39 156 77 37 101 79 21

8.740387445 7.4 6 5.3 5.3 8.740387445 4

17 17 17 17 17 17 17
Jet naphtha (JP-4) Jet naphtha (JP-4) Jet naphtha (JP-4) Jet naphtha (JP-4) Jet naphtha (JP-4) Jet naphtha (JP-4) Jet naphtha (JP-4)

44.7 44.7 44.7 44.7 44.7 44.7 44.7
46.3 46.3 46.3 46.3 46.3 46.3 46.3
7.9 7.9 7.9 7.9 7.9 7.9 7.9

calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient calc'd from ambient

11.368 11.368 11.368 11.368 11.368 11.368 11.368
5784.3 5784.3 5784.3 5784.3 5784.3 5784.3 5784.3

none given none given none given none given none given none given none given
none given none given none given none given none given none given none given

0.94 0.94 0.94 0.94 0.94 0.94 0.94

6.4 6.4 6.4 6.4 6.4 6.4 6.4
80 80 80 80 80 80 80

0.94 0.94 0.94 0.94 0.94 0.94 0.94
1 1 1 1 1 1 1
1 1 1 1 1 1 1

1.3673 1.3673 1.3673 1.3673 1.3673 1.3673 1.3673

5784.30 5784.30 5784.30 5784.30 5784.30 5784.30 5784.30
0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.89 0.74 0.79 0.87 0.69 0.89 0.87

0.0139 0.0139 0.0139 0.0139 0.0139 0.0139 0.0139
31 56 29 15 34 31 8

3,948 53,973 25,888 11,882 35,865 25,380 6,768
94 1,285 616 283 854 604 161
3.3 14.0 14.9 18.0 13.5 20.9 18.0
1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

0.70 0.70 0.70 0.70 0.70 0.70 0.70
7 100 48 22 67 47 13

form design by Rob Ferry, the TGB partnership



STORAGE TANK EMISSIONS ESTIMATES
Company: Magellan Pipeline Co.
Location: MANKATO-MN

atmos. pressure: 14.3 14.297 psia, given

Tank Identification Number
Total Estimated Emissions (lbs/yr) =

Tank Diameter (feet)
Properties of Stored Liquid
   Either use the defaults for typical stocks

Stock code
Description
Crude Oil or Refined Stock?
Storage temperature (liquid bulk, F)?
Storage temperature (liquid surface, F)?

degrees C:

RVP(psi):
Antoine's Constant 'A':
Antoine's Constant 'B':
Antoine's Constant 'C':

distillation slope 'S':
calculated TVP (psia):

   Or enter data to describe a stock or to override default p
describe the stock, if not selecting from the table above:

Crude Oil or Refined Stock?
True Vapor Pressure (psia)
Liquid density (lbs/gallon)
Molecular weight (vapor phase)

   Values used for stock properties:
Liquid density (lbs/gallon):

Mv = molecular weight (vapor phase):
True Vapor Pressure (psia):

Kp = product factor (dimensionless):
Kc = product factor (dimensionless):

{P* is from AP-42 Eq. 2-3} P* Mv Kc:
Standing Storage Variables

Antoine's Constant 'B':
Ke = vapor space expansion factor:
Ks = vented vapor saturation factor:

Wv = density of stock vapors:
Standing Storage Loss (lbs) =
Tank Operations

Throughput this period (bbl)
enter either set of units, but not both (gal)

(bbl)
N = equivalent number of turnovers per year:

Kn = turnover (saturation) factor:
Kb = vent setting correction factor:

clingage factor
Number of columns (if column-supported fixed roof):

Effective column diameter (feet):
Working Loss (lbs/yr) =

208-61
140

8

17
Jet naphtha (JP-4)

44.7
46.3
7.9

calc'd from ambient

11.368
5784.3

none given
none given

0.94

6.4
80

0.94
1
1

1.3673

5784.30
0.05
0.79

0.0139
53

47,376
1,128
14.8
1.00
1.00

0.0015

0.70
88

form design by Rob Ferry, the TGB partnership



STORAGE TANK EMISSIONS ESTIMATES - Summary Report
Company: Magellan Pipeline Co. Location: MANKATO-MN Total

Days Estimated
Period Year Avg. Conditions Temp (oF) delta T Insolation Wind Speed this Emissions

ANNUAL 2023 This Period 44.7 19.0 1170 10.56 Month This Month

Avg in this Standing Working Total
Tank Diam. RVP Throughput Bulk Surface TVP Service VOCs
ID No. (feet) Tank Type Product (psi) (gallons) (deg F) (deg F) (psia) (days) Standing Idle Refilling (lbs)
1322 85.00 cone-roof tank w/IFR Gasoline RVP X.XX   13 158,938,416 not spec'd 46.3 5.3760 365 8,423 385 8,807
1323 85.00 FRT(no floating roof) Kerosene/Jet A   159,051,984 not spec'd 46.3 0.01 365 187 1,231 1,418
1324 85.00 cone-roof tank w/IFR Gasoline RVP X.XX   13 158,733,120 not spec'd 46.3 5.38 365 9,856 357 10,213
1325 85.00 cone-roof tank w/IFR Gasoline RVP X.XX   13 163,336,992 not spec'd 46.3 5.38 365 9,856 367 10,223
1382 85.00 FRT(no floating roof) Kerosene/Jet A   169,985,088 not spec'd 46.3 0.01 365 187 1,261 1,448
1383 85.00 cone-roof tank w/IFR Gasoline RVP X.XX   13 163,232,160 not spec'd 46.3 5.38 365 9,856 367 10,223
1384 85.00 cone-roof tank w/IFR Gasoline RVP X.XX   13 155,588,160 not spec'd 46.3 5.38 365 7,556 376 7,932
183 25.00 FRT(no floating roof) Kerosene/Jet A   8,028,384 not spec'd 46.3 0.01 365 10 61 71
186 25.00 FRT(no floating roof) Distillate/Gasoline Mix  176,232 not spec'd 46.3 1.49 365 2,417 838 3,255
582 45.00 FRT(no floating roof) Kerosene/Jet A   47,676,720 not spec'd 46.3 0.01 365 51 354 405
583 45.00 FRT(no floating roof) Kerosene/Jet A   47,667,984 not spec'd 46.3 0.01 365 51 354 405
584 45.00 FRT(no floating roof) Kerosene/Jet A   47,672,352 not spec'd 46.3 0.01 365 51 354 405
585 45.00 FRT(no floating roof) Denatured Alcohol   3.7 47,676,720 not spec'd 46.3 0.94 365 2,672 23,957 26,629
586 45.00 FRT(no floating roof) Kerosene/Jet A   47,602,464 not spec'd 46.3 0.01 365 51 353 405
6008 60.00 FRT(no floating roof) Kerosene/Jet A   84,835,296 not spec'd 46.3 0.01 365 92 629 721
6009 60.00 FRT(no floating roof) Kerosene/Jet A   87,980,256 not spec'd 46.3 0.01 365 92 638 730
6010 60.00 FRT(no floating roof) Kerosene/Jet A   84,774,144 not spec'd 46.3 0.01 365 92 629 721
6011 60.00 FRT(no floating roof) Kerosene/Jet A   84,634,368 not spec'd 46.3 0.01 365 92 628 720
6012 60.00 FRT(no floating roof) Kerosene/Jet A   84,800,352 not spec'd 46.3 0.01 365 92 629 721
208-20 8.14 horizontal tank Jet naphtha (JP-4)   23,830 not spec'd 46.3 0.94 365 29.24 44.21 73
208-21 10.12 horizontal tank Jet naphtha (JP-4)   37,978 not spec'd 46.3 0.94 365 46.87 70.47 117
208-120 8.74 horizontal tank Jet naphtha (JP-4)   3,948 not spec'd 46.3 0.94 365 31.46 7.33 39
208-130 7.40 FRT(no floating roof) Jet naphtha (JP-4)   53,973 not spec'd 46.3 0.94 365 55.72 100.14 156
208-132 6.00 FRT(no floating roof) Jet naphtha (JP-4)   25,888 not spec'd 46.3 0.94 365 28.79 48.03 77
208-133 5.30 FRT(no floating roof) Jet naphtha (JP-4)   11,882 not spec'd 46.3 0.94 365 14.51 22.05 37
208-160 5.30 FRT(no floating roof) Jet naphtha (JP-4)   35,865 not spec'd 46.3 0.94 365 34.26 66.55 101
208-250 8.74 horizontal tank Jet naphtha (JP-4)   25,380 not spec'd 46.3 0.94 365 31.46 47.09 79
208-134 4.00 FRT(no floating roof) Jet naphtha (JP-4)   6,768 not spec'd 46.3 0.94 365 8.23 12.56 21
208-61 8.00 FRT(no floating roof) Jet naphtha (JP-4)   47,376 not spec'd 46.3 0.94 365 52.51 87.90 140

If Floating Roof Landing
Return to Input_Service Liquid Temp

This Month
Estimated Losses




