


From: Neal Nygaard

To: Aimee Wilson/R6/USEPA/US@EPA
Cc: Harris, Christina; Shanon DiSorbo
Subject: RE: KM Liquids Application Questions
Date: 11/30/2012 03:05 PM

Aimee,

See below for my responses to your questions. Let me know if you have any additional questions.

Neal

From: Wilson.Aimee@epamail.epa.gov [mailto:Wilson.Aimee@epamail.epa.gov]
Sent: Friday, November 30, 2012 11:52 AM

To: Neal Nygaard; Shanon DiSorbo

Cc: Harris, Christina

Subject: KM Liquids Application Questions

I am busying drafting the permit and statement of basis. I have run into a few items that
I have questions about.

Can you please verify the geographic coordinates? When plugged into a map, they come
up in the wrong location.

Latitude: 29.734898
Longitude: -95.218420

What is the maximum firing rate for the hot oil heaters? | see a short term maximum -
Is this the maximum?

The maximum short-term firing rates are included on Table A-1 of the application. The short-term
maximum rates are 247 MMBtu/hr per heater.

Did the GHG emissions include MSS for the heaters? Or were they included in the EPN -
MSS emissions?

Yes, the heater GHG emission estimate on Table A-1 includes MSS scenarios.

What is the DRE of the flare for methane?

The flare DRE for methane is 99%.

What is the DRE for the Marine VCU for methane? Are these existing units SD4-VCU,
VCU-1A, VCU-1B, VCU-2A, VCU-2B, and VCU-2C?

The marine VCU DRE is 99.8%. Yes, these are existing VCUs.

Can you provide a complete list of the sources of emissions sent to the VRU for MSS
control?
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The facility flare (EPN: FL-101) will be utilized to control MSS emissions associated with the process
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equipment (i.e., towers, vessels, piping, etc.). The portable VCU will be utilized to control MSS
emissions associated with storage tanks, process equipment not connected to the facility flare, air
mover/vacuum trucks, and frac tanks.

Is the VCU for MSS different than the Marine VCU?

Yes, the MSS VCU is a portable unit while the Marine VCUs are permanent units.

What are the estimated methane emissions from fugitives?

Due to the insignificant level of methane emissions from fugitives, we conservatively estimate that
the 7.76 tons of VOC is 100% methane.

Feel free to call me if you have any questions.

Thanks,
Aimee

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only.

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in
transmission or for any loss or damage caused by a virus or by any other means.

RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Milton Park Abingdon Oxfordshire OX14 4SH.

RPS Group Plc web link: http://www.rpsgroup.com
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From: Neal Nygaard

To: Aimee Wilson/R6/USEPA/US@EPA

Cc: Harris, Christina

Subject: FW: KM Liquids Terminal Response to Completeness Determination
Date: 09/27/2012 10:34 AM

Attachments: API 560 Annex G.PDF

Aimee,

Per our phone discussion on August 23, 2012, KMLT is providing the additional information listed
below to aid in your review of the pending GHG permit application.

Additional Impact Analysis — 40 CFR 52.21(o)

PSD regulations require an Additional Impacts Analysis for projects that are subject to PSD review.
In 40 CFR 52.21(0), it states that:

e The owner or operator shall provide an analysis of the impairment to visibility, soils
and vegetation that would occur as a result of the source or modification and
general commercial, residential, industrial and other growth associated with the
source or modification. The owner or operator need not provide an analysis of the
impact on vegetation having no significant commercial or recreational value.

e The owner or operator shall provide an analysis of the air quality impact projected
for the area as a result of general commercial, residential, industrial and other
growth associated with the source or modification.

The proposed project will not result in a significant increase in any air contaminant other than
GHGs; therefore, the project is not subject to PSD review for any other pollutant. GHGs themselves
are not known to have any direct impact on visibility, soils, and vegetation other than their possible
impact associated with global warming, which EPA has ruled does not need to be evaluated for
GHG PSD permits. However, emissions of other air pollutants from the project could potentially
impact these resources. Because the project increases for all other pollutants are insignificant, it is
concluded that their impact on visibility, soils, and vegetation is also insignificant.

The proposed project will not significantly affect residential, commercial, or industrial growth in
the area. Itis estimated that 15 new jobs will be created by the addition of the proposed facilities
at the KMLT Galena Park Terminal. Even if these jobs were to be filled by individuals relocating to
the area, it would result in a negligible impact on the existing infrastructure. Because these
impacts will be negligible, the corresponding impact on air quality will also be negligible.

Heater Benchmarking and Efficiency
The proposed heaters are not selected “off the shelf”; rather, they are designed to satisfy their

specific intended function while minimizing emissions of CO and NO, which largely dictates the
actual efficiency. Because the heaters are new, the design incorporates all feasible state of-the-art
efficiency features, including insulation to minimize heat loss and heat transfer components that
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Annex G
(informative)

Measurement of efficiency of fired-process heaters

G.1 General

G.1.1 Introduction

This annex is intended to establish a standard approach for measuring the thermal and fuel efficiency of
fired-process heaters. It comprises a comprehensive procedure for conducting the necessary tests and reporting
the results.

This procedure is intended to be used for fired heaters burning liquid or gaseous fuels. It is not recommended for
determining the thermal or fuel efficiency if a solid fuel is being burned.

The test procedure considers only stack heat loss, radiation heat loss and total heat input. Process data are
obtained for the purposes of reference and comparison only. Any modifications of the procedure and any
assumptions required for testing should be established before testing.

G.1.2 Terms, definitions and symbols

G.1.2.1 Terms and definitions
The following terms and definitions used in this annex are given for information.

G.1.2.11
thermal efficiency
total heat absorbed divided by total heat input

NOTE This definition differs from the traditional definition of fired heater efficiency, which generally refers to the fuel
efficiency.

G.1.2.12
fuel efficiency
total heat absorbed divided by the heat input derived from the combustion of the fuel only (h;)

G.1.2.1.3
total heat absorbed
total heat input minus total heat loss

G.1.21.4
total heat input
sum of net heat of combustion of the fuel (h|) and sensible heat of the air, fuel and atomizing medium

G.1.2.15
total heat loss
sum of radiation heat loss and stack heat loss

G.1.2.1.6
radiation heat loss
defined percentage of net heat of combustion of the fuel
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G.1.2.1.7
stack heat loss

total sensible heat of the flue-gas components at the temperature of flue gas when it leaves the last

heat-exchange surface

G.1.2.1.8
sensible heat correction

sensible heat differential at test temperatures when compared with a datum temperature of 15 °C (60 °F) for air,

fuel and the atomizing medium

NOTE

With steam as an atomizing medium, the datum enthalpy is 2 530 kJ/kg (1 087,7 Btu/Ib).

G.1.2.2 Symbols

The following symbols are used in this annex:

e

Copyright American Petroleum Institute
Provided by IHS under license with API

net thermal efficiency, expressed as a percentage

fuel efficiency, expressed as a percentage

gross thermal efficiency, expressed as a percentage

lower massic heat value of the fuel burned, in J/kg (Btu/Ib)
higher massic heat value of the fuel burned, in J/kg (Btu/Ib)
specific heat capacity of the air, in J/kg-K (Btu/lb-°F)

specific heat capacity of the fuel, in J/kg-K (Btu/lb-°F)
specific heat capacity of the atomizing medium, in J/kg-K (Btu/Ib-°F)
enthalpy difference

air sensible massic heat correction, in J/kg (Btu/Ib)

fuel sensible massic heat correction, in J/kg (Btu/Ib)
atomizing medium sensible massic heat correction, in J/kg (Btu/Ib)
radiation massic heat loss, in J/kg (Btu/Ib)

stack massic heat loss, in J/kg (Btu/lb)

mass of air, expressed in kilograms (pounds mass);

mass of the fuel, expressed in kilograms (pounds mass);
mass of the medium, expressed in kilograms (pounds mass);
mass of the steam, expressed in kilograms (pounds mass);
air temperature, in °C (°F)

ambient air temperature, in °C (°F)

design datum temperature, in °C (°F)

exit flue-gas temperature, in °C (°F)

fuel temperature, in °C (°F)

inlet coil temperature, in °C (°F)

atomizing-medium temperature, in °C (°F)
187
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G.1.3 Instrumentation

G.1.3.1 General

The instrumentation specified in G.1.3.2 and G.1.3.3 is required for the collection of data and the subsequent
calculations necessary to determine the thermal efficiency of a heater (see Figure G.1).

G.1.3.2 Temperature-measuring devices

A multi-shielded aspirating (high-velocity) thermocouple (see Figure G.2) shall be used to measure all
temperatures of the flue gas and temperatures of the preheated combustion-air above 260 °C (500 °F).
Thermocouples with thermowells may be used to measure temperatures at or below 260 °C (500 °F).

Conventional measuring devices may be used to measure the temperatures of the ambient air, the fuel and the
atomizing medium. For a discussion of conventional temperature measurements, refer to APl RP 554.
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1 feedin 5 fuelin 9  pressure indicator
2  damper 6  atomizing medium 10 sampling connection
3 feed out 7  draught gauge 11 temperature indicator
4 airin 8 flow indicator 12 oxygen sampling
@ Before preheater for internal heat source or after preheater for external heat source.
b

Near burners.
¢ Arch.

d  After preheater for internal-heat-source system.

Figure G.1 — Instrument and measurement locations
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thermocouple junction

thermocouple wires to temperature-indicating instrument

outer thin-wall 310 stainless steel tube

middle thin-wall 310 stainless steel tube

centre thin-wall 310 stainless steel tube

centring tripods

air or steam at 600 kPa [6 bar (ga)] or more, in increments of 600 kPa (6 bar) until stable
hot gas eductor

0 N O o WN -~

Figure G.2 — Typical aspirating (high-velocity) thermocouple

G.1.3.3 Flue-gas analytical devices

A portable or permanently installed analyser shall be used to analyse for oxygen and combustible gases in the
flue gas. The analysis of the flue gas may be made on either a wet or a dry basis, but the calculations shall be
consistent with the basis used. For a discussion of sampling systems and flue-gas analysers, refer to APl RP 555.

G.1.4 Measurement

The following measurements shall be taken for reference purposes and for identification of heater operating
conditions. If more than one process service or auxiliary stream is present, the data should be taken for all
services.

a) fuel flow rate;

b) process flow rate;

c) process-fluid inlet temperature;

d) process-fluid outlet temperature;

e) process-fluid inlet pressure;

f)  process-fluid outlet pressure;

g) fuel pressure at the burner;

h) atomizing-medium pressure at the burner;

i) flue-gas draught profile.
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G.2 Testing

G.2.1 Preparation for testing

G.2.1.1 The following ground rules shall be established in preparation for the test, prior to the date of the
actual test run:

a) operating conditions that will prevail during the test;

b) any re-rating that will be necessary to account for differences between the test conditions and the design
conditions;

c) acceptability of the fuel or fuels to be fired;

d) selection of instrumentation types, methods of measurement and specific measurement locations.
G.2.1.2 All instrumentation that will be used during the test shall be calibrated before the test.
G.2.1.3 Immediately before the actual test, the following items shall be verified:

a) that the fired process heater is operating at steady-state conditions;

b) that the fuel to be fired is acceptable;

c) that the heater is operating properly with respect to the size and shape of the flame, excess air, flue-gas
draught profile, cleanliness of the heating surfaces and balanced burner firing.

G.2.2 Testing
G.2.21 The heater shall be operated at a uniform rate throughout the test.

G.2.2.2 The test shall last for a minimum of 4 h. Data shall be taken at the start of the test and every 2 h
thereafter.

G.2.2.3 The duration of the test shall be extended until three consecutive sets of collected data fall within the
prescribed limits listed in Table G.1.

Table G.1 — Allowed variability of data measurements

Datum Limit
Heating value of fuel +5%
Fuel rate 5%
Flue-gas combustibles content <0,1%
Flue-gas temperature +5°C (9 °F)
Flue-gas oxygen content +1%
Process flow rate 5%
Process temperature in +5°C (9 °F)
Process temperature out +5°C (9 °F)
Process pressure out +5%

191

Copyright American Petroleum Institute
Provided by IHS under license with API Licensee=S&B Administrative Services/5908955100
No reproduction or networking permitted without license from IHS Not for Resale, 04/24/2012 09:15:55 MDT





ANSI/API Standard 560/ISO 13705

G.2.2.4 The data shall be collected as follows.

— All of the data in each set shall be collected as quickly as possible, preferably within 30 min.

— The quantity of fuel gas shall be measured and recorded for each set of data and a sample shall be taken
simultaneously for analysis.

— For gaseous fuels, the net heating value shall be obtained by composition analysis and calculation.

— The quantity of liquid fuel shall be measured and recorded for each set of data. It is necessary to take only
one sample for analysis during the test run.

— Forliquid fuels, the net heating value shall be obtained by calorimeter test. Liquid fuels shall also be analysed
to determine the hydrogen/carbon ratio, sulfur content, water content and the content of other components.

— Flue-gas samples shall be analysed to determine the content of oxygen and combustibles. Samples shall be
taken downstream of the last heat-exchange (heat-absorbing) surface. If an air heater is used, samples shall
be taken after the air heater. The cross-sectional area shall be traversed to obtain representative samples. A
minimum of four samples shall be taken not more than 1 m (3 ft) apart.

— The flue-gas temperature shall be measured at the same location used to extract samples of flue gas for
analysis. Systems designed to operate on natural draught upon loss of preheated air shall also measure the
flue-gas temperature above the stack damper. If the measured temperature reveals leakage (that is, if the
stack temperature is higher than the temperature at the exit from the air heater), then flue-gas samples shall
also be taken at this location to determine the correct overall thermal efficiency. The cross-sectional area
shall be traversed to obtain the representative temperature. A minimum of four measurements shall be taken
not more than 1 m (3 ft) apart.

G.2.25 The thermal efficiency shall be calculated from each set of valid data. The accepted final results are
then the arithmetic average of the calculated efficiencies.

G.2.2.6 All of the data shall be recorded on the standard forms presented in Clause G.4.

G.3 Determination of thermal and fuel efficiencies
G.3.1 Calculation of thermal and fuel efficiencies

G.3.1.1 Net thermal efficiency

Figures G.3, G.4 and G.5 illustrate heat inputs and heat losses for typical arrangements of fired-process heater
systems.

For the arrangements in Figures G.3, G.4 and G.5, the net thermal efficiency, e, (based on the lower heating value
of the fuel) is equal to the total heat absorbed times 100, divided by the total heat input. The total heat absorbed is
equal to the total heat input minus the total heat losses, so the net thermal efficiency, e, is given by
Equation (G.1):

(h_ + Ahy + Ahg + Ahy)—(h, +hg)

e — x100 (G.1)
(h, +Ah, + Ahg + Ah,,)

where
e is the net thermal efficiency, expressed as a percentage;
h is the lower massic heat value of the fuel burned, expressed in kJ/kg (Btu/Ib);

Ah, s the air sensible massic heat correction, expressed in kJ/kg (Btu/lb)
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=Cpa - (Ty = Tyg) - m/my, or the enthalpy difference, AE, multiplied by the mass of air per unit mass of
fuel;

m is the mass of air, expressed in kilograms (pounds mass);

a
me is the mass of the fuel, expressed in kilograms (pounds mass);
Ah; s the fuel sensible massic heat correction, expressed in kJ/kg (Btu/Ib)
= Cpf . (Tf - Td)’

Ah,, s the atomizing medium sensible massic heat correction, expressed in kJ/kg ( Btu/Ib)

=Cpm - (T — Tg) - My/my, or the enthalpy difference, AE, multiplied by the mass of medium per unit
mass of fuel;

m,, is the mass of the medium, expressed in kilograms (pounds mass);

h, is the assumed radiation massic heat loss, expressed in kd/kg (Btu/Ib) of fuel;
hg is the calculated stack massic heat loss (see stack loss work sheet, Clause G.5), in kd/kg (Btu/lb) of
fuel.

G.3.1.2 Gross thermal efficiency

The gross thermal efficiency of a fired-process heater system, egs expressed as a percentage, is determined by
substituting into Equation (G.1), the higher heating value, hy, in place of h_ and adding to hg a value equal to
2 464,9 kJ/kg (1 059,7 Btu/lb) of H,O multiplied by the mass, m, expressed in kilograms (pounds), of H,O formed
in the combustion of the fuel, as given in Equation (G.2):

(hpy + Bhy + Ahg + Ahy) = [hy +hg +(myy 0 x 2 464,9)]
= X

eq (G.2)
(hy + Ah, + Ahs + Ahy,)

However, hy, the higher massic heat value of the fuel burned, expressed in kJ/kg (Btu/lb) of fuel, can be
expressed as given in Equation (G.3):

hy = hy + (Mp,0 x 2 464,9) (G.3)
Making this substitution, Equation (G.2) reduces to Equation (G.4):

o __ (b +Ahy +Ahg +Aby) — (h +hs)
9 (hy + Ahy + Ahg + Ahy ) +(Myy 0 x 2 464,9)

x100 (G.4)

Equation (G.4) can be reduced further to Equation (G.5):

o _ (h+Bhy + AR + Ahyy) — (hy +hs)
o (hy + Ahy + Ahg + Ahp,)

x100 (G.5)
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Key

1 fuel
2 ambient air

a h_ = Ahg+ Ah
b Ah,atT,=T,,

Figure G.3 — Typical heater arrangement with non-preheated air
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1 fuel
2 ambient air

a h, = Ah+ Ah
b Ah,atT,=T,,

Figure G.4 — Typical heater arrangement with preheated air from an internal heat source
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h; -
Key
1 fuel
2 ambientairatT, 4 3
3 external heat A A l
b
a  h =Ah+Ah, -2
a
b Ah,atT, 1

Figure G.5 — Typical heater arrangement with preheated air from an external heat source
G.3.1.3 Fuel efficiency

The fuel efficiency of a fired heater, e;, expressed as a percentage, is found by dividing the total heat absorbed
by the heat input due only to the combustion of the fuel. The fuel efficiency can be determined by eliminating the
sensible heat correction factors for air, fuel and steam from the denominator of Equation (G.1), resulting in
Equation (G.6):

(h_ +Ah, + Ahg + A ) —(hs +hg)

ef =
h.

x100 (G.6)

G.3.2 Sample calculations

G.3.2.1 General

The examples in G.3.2.2 through G.3.2.4 illustrate the use of the preceding equations to calculate the thermal
efficiency of three typical heater arrangements.

G.3.2.2 Oil-fired heater with natural draught

G.3.2.2.1 Example conditions

In this example (see Figure G.3), the ambient air temperature (T, 5) is 26,7 °C (80 °F), the air temperature (T,) is
26,7 °C (80 °F), the flue-gas temperature to the stack (T¢) is 232 °C (450 °F), the fuel oil temperature (Ty) is
176 °C (350 °F), and the relative humidity is 50 %. The flue-gas analysis indicates that the oxygen content (on a
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wet basis) is 5 % (volume fraction) and that the combustibles content is nil. The radiation heat loss is 1,5 % of the
lower massic heat value of the fuel. The analysis of the fuel indicates that its gravity is 10 °API, its carbon-
hydrogen ratio is 8,06, its higher massic heat value (by calorimeter) is 42 566 kJ/kg (18 300 Btu/lb), its sulfur
content is 1,8 % (mass fraction) and its inerts content is 0,95 % (mass fraction). The temperature of the atomizing
steam (Ty,) is 185 °C (366 °F) at a pressure of 1,03 MPa (150 psi) gauge; the mass of atomizing steam per unit
mass of fuel is 0,5 kg/kg (0,5 Ib/Ib). Clause G.6 contains the work sheets from Clause G.5 filled out for this
example.

The fuel’'s carbon content and the content of the other components are entered as mass fractions in column 3 of
the Combustion work sheet (see Clause G.6) to determine the flue-gas components. By entering the fuel's higher
massic heat value (hy) and its components on the lower massic heat value (liquid fuels) work sheet (see
Clause G.6), the fuel's lower massic heat value (h_ ) and carbon content (as a percentage) can be determined.
Using this method, h. = 40 186 kJ/kg (17 277 Btu/Ib) of fuel.

G.3.2.2.2 Massic heat losses

The radiation massic heat loss, h,, is determined by multiplying h by the radiation loss expressed as a
percentage. Therefore, h, = 0,015 x 40 186 = 602,8 kJ/kg (= 0,015 x 17 277 = 259,2 Btu/Ib) of fuel.

The stack massic heat loss, hg, is determined from a summation of the heat content of the flue-gas components at
the exit flue-gas temperature, T, (see stack loss work sheet, Clause G.6). Therefore, hg=4 788,4 kd/kg
(2 058,5 Btu/lb) of fuel at 232 °C (450 °F).

The sensible massic heat corrections (Ah, for combustion air, Ah; for fuel and Ah,, for atomizing steam) are
determined as given in Equation (G.7):

Ahg =Cpy - (T = Tg) - my/mg (G.7)
where
m, is the mass of air, expressed in kilograms (pounds mass);

my is the mass of the fuel, expressed in kilograms (pounds mass);

my/m; the sum of the values, expressed as kilograms (pounds mass) of air per kilogram (pound mass) of
fuel, from lines (b) and (e) on the excess air and relative humidity work sheet (see Clause G.6).

The calculation in Sl units:
Ah, = 1,005(26,7 — 15,6) x (13,86 + 4,896)
Ah, = 209,3 kJ/kg of fuel
Ahg = Cpryer * (Tt~ Tq)
Ah¢=2,099 (176,7 - 15,6)
Ahg = 323,8 kJ/kg of fuel
The calculation in USC units:
Ah, = 0,24 (80 - 60) x (13,86 + 4,896)

Ah, = 90,0 Btu/Ib of fuel
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Ahg = Coryel - (Tr = Tg)
Ahs= 0,48 (350 - 60)
Ahg = 139,2 Btu/lb of fuel
Ah,, = AE x mg/m;
where

AE is the enthalpy difference;

mge Mmass of the steam, expressed in kilograms (pounds mass).
In Sl units:

Ahp, =(2780,7 -2530,0) x 0,5

Ahp, = 125,4 kJ/kg of fuel
In USC units:

Ahp,=(11955-1087,7)x 0,5

Ahp, = 53,9 Btu/Ib of fuel
G.3.2.2.3 Thermal efficiency

The net thermal efficiency can then be calculated as follows [see Equation (G.1)].

In Sl units:

. _ (40186+209,3+323,8+125,4)—(602,9 + 4 788,1)

x100
(40186 +209,3 + 323,8 +125,4)
e=286,8%
In USC units:
o 17 277+90,0+139,2+53,9)—(259,2+2058,5)X1OO

(17 277 +90,0 +139,2+ 53,9)

e=286,8%

The gross thermal efficiency is determined as follows [see Equation (G.5)].

In Sl units:
o = (40186 +209,3 + 323,8 +125,4) - (602,9 + 4 788,1) <100
g (42 566 +209,3 + 323,8 + 125,4)
eg=820%
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In USC units:
o (17 277 +90,0 +139,2 + 53,9) - (259,2 + 2 058,5) <100
9 (18 300 +90,0 +139,2+53,9)
€g = 82,0 %

The fuel efficiency is determined as follows [see Equation (G.6)].

In Sl units:

(40186 +209,3 + 323,8 +125,4) - (602,9 + 4 788,1)

= x100
(40 186)
er=88,2 %
In USC units:
(17 277 +90,0 +139,2 + 53,9) — (259,2 + 2 058,5)
e; = x100
(17 277)
e;=88,2 %

G.3.2.3 Gas-fired heater with preheated combustion air from an internal heat source

G.3.2.3.1 Example conditions

In this example (see Figure G.4), the ambient air temperature (T, 5) is —2,2 °C (28 °F), the air temperature (T;) is
also — 2,2 °C (28 °F), the flue-gas temperature at the exit from the air heater is 148,9 °C (300 °F), the fuel gas
temperature is 37,8 °C (100 °F) and the relative humidity is 50 %. The flue-gas analysis indicates that the oxygen
content (on a wet basis) is 3,5 % (volume fraction) and that the combustibles content is nil. The radiation heat loss
is 2,5 % of the lower heating value of the fuel. The analysis of the fuel indicates that the fuel's methane content is
75,4 % (volume fraction), its ethane content is 2,33 % (volume fraction), its ethylene content is 5,08 % (volume
fraction), its propane content is 1,54 % (volume fraction), its propylene content is 1,86 % (volume fraction), its
nitrogen content is 9,96 % (volume fraction) and its hydrogen content is 3,82 % (volume fraction). Clause G.7
contains the combustion work sheet, excess air and relative humidity work sheet and stack loss work sheet from
Clause G.5 filled out for this example.

G.3.2.3.2 Massic heat losses

The fuel's h is determined by entering the fuel analysis in column 1 of the combustion work sheet (see
Clause G.7) and dividing the total heats of combustion (column 5) by the total fuel mass (column 3).

Therefore, h = 780 556/18,523 = 42 140 kJ/kg of fuel (h. = 335 623/18,523 = 18 120 Btu/Ib of fuel).

The radiation massic heat loss, h,, is determined by multiplying h by the radiation loss expressed as a
percentage. Therefore, h, = 0,025 x 42 147 = 1 053,7 kJ/kg of fuel (= 0,025 x 18 120 = 453,0 Btu/Ib of fuel). 3

The stack massic heat loss, hg, is determined from a summation of the heat content of the flue-gas components at ?g
the exit flue-gas temperature, T, (see stack loss work sheet, Clause G.7). Therefore, hs = 2 747,5 kJ/kg of fuel at -
148,9 °C (1 181,2 Btu/lb of fuel at 300 °F). ;

The sensible massic heat corrections, Ah, for combustion air and Ah; for fuel, are determined as given in
Equation (G.8):

Ahg = Cpg x (T, = Tg) x my/mg (G.8)
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whére
my is the mass of air, expressed in kilograms (pounds mass);
my is the mass of the fuel, expressed in kilograms (pounds mass).
In SI units:
Ahg=1,005 (-2,2-15,6) x (14,344 x 1,2 + 0,201)
Ahg = - 313,3 kJ/kg of fuel
In USC units:
Ah,=0,24 (28 - 60) x (14,344 x 1,2 + 0,201)
Ah, = —134,7 Btu/lb of fuel
Ahg = cpg x (T = Ty)
In Sl units:
Ah¢=2,197 (37,8 — 15,6)
Ah; = 48,8 kJ/kg of fuel
In USC units:
Ah¢= 0,525 (100 - 60)
Ah¢=21,0 Btu/Ib of fuel

G.3.2.3.3 Thermal efficiency

The net thermal efficiency can then be calculated as follows [see Equation (G.1)].

In Sl units:
- (42147 -313,3+48,8)-(1053,7+2747,5) <100
(42147 - 313,3+48,8)
e=90,9 %
In USC units:

o= (18120-134,7 +21)-(453,0+1 181,2)
(18120-134,7 + 21)

x100

e=90,9 %

To determine the gross thermal efficiency, follow the procedure in G.3.1.2 (see also G.3.2.1).
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To determine the fuel efficiency, follow the procedure in G.3.1.3 (see also G.3.2.1).
G.3.2.4 Gas-fired heater with preheated combustion air from an external heat source

G.3.2.4.1 Example conditions

This example (see Figure G.5) uses the same data that are used in G.3.2.2 except for the following changes: the
air temperature (T,) is 148,9 °C (300 °F), the flue-gas temperature to the stack (T,) is 260 °C (500 °F), and the
flue-gas analysis indicates that the oxygen content (on a dry basis) is 3,5 % (volume fraction). Clause G.8

contains the excess air and relative humidity work sheet and stack loss work sheet from Clause G.5 filled out for
this example.

G.3.24.2 Massic heat losses

h. and Ahf are determined exactly as they were in G.3.2.2. Therefore, h. =42 147 kJ/kg (18 120 Btu/lb) of fuel,
and Ahg = 1053,7 kJ/kg (453,0 Btu/Ib) of fuel.

In this example, the oxygen reading was taken on a dry basis, so it is necessary that the values for kilograms
(pounds mass) of water per kilogram (pound mass) of fuel be entered as zero when correcting for excess air (see
the excess air and relative humidity work sheet, Clause G.8). The calculation for total kilograms (pounds mass) of
H,0O per kilogram (pound mass) of fuel (corrected for excess air) is again performed using values for water and
moisture (see excess air and relative humidity work sheet).

The stack loss, hg, is determined from a summation of the heat content of the flue-gas components at the stack
temperature, T, (see stack loss work sheet, Clause G.8). Therefore, hg=4 884,4 kJ/kg of fuel at 260 °C
(2 099,9 Btu/lb of fuel at 500 °F).

The sensible massic heat corrections, Ah; and Ah;, are determined as they were in G.3.2.2, but Ah,, which
changes because of the different temperatures and quantities, is given by Equation (G.9):

Ahg = Cpg x (T = Tg) x my/m; (G.9)
where

m, is the mass of air, expressed in kilograms (pounds mass);

m; is the mass of the fuel, expressed in kilograms (pounds mass).
In Sl units:

Ahg = 1,005 (148,9 — 15,6) (14,344 + 2,619)

Ahg =2 272,7 kJ/kg of fuel

Ah; = 48,8 kJ/kg of fuel
In USC units:

Ahg = 0,24 (300 - 60) (14,344 + 2,619)

Ahg = 977,1 Btu/lb of fuel

Ahg = (21,0 Btu/lb of fuel)
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G.3.2.4.3 Thermal efficiency
The net thermal efficiency can then be calculated as follows [see Equation (G.1)].
In Sl units:

o (42147+2272,2+4838)-(1053,7+4884,4) ...
(42147 —2 272,7 + 48,8)

e=286,6%
In USC units:

o= (18120+977,1+21)—(453,0 + 2 099,9) <100
(18120-977,1+21)

e=286,6 %

To determine the gross thermal efficiency and the fuel efficiency, follow the procedure given in G.3.1.2 and
G.3.1.3, respectively; see also G.3.2.1.
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maximize heat recovery. Additional information addressing heater design and efficiency is included
in the BACT analysis in the revised application.

KMLT proposes actual thermal efficiencies of 85% to be demonstrated on a 12-month rolling
average basis for the two proposed heaters. The calculation will be based on fuel temperature,
ambient temperature, stack exhaust temperature, and stack O, concentration, all of which will be

monitored on an hourly basis. The proposed heaters (EPNs: F-101 & F-201) will be continuously
monitored for exhaust temperature, fuel temperature, ambient temperature, and excess oxygen.
Thermal efficiency for emission units will be calculated for each operating hour from these

parameters using equation G-1 from American Petroleum Institute (APl) methods 560 (4th ed.)
Annex G.

Please let me know if you have any questions or require additional information.

Neal Nygaard

Manager, Houston Environmental - RPS
411 North Sam Houston Parkway East, Suite 400,
Houston, Texas , 77060.

USA

Tel: +1 281 448 6188

Fax: +1 281 448 6189

Direct: +1 832 239 8018

Mobile: +1 713 703 2330

Email: NygaardN@rpsagroup.com
WWW:  WWW.rpsgroup.com

From: Aimee Wilson [mailto:Wilson.Aimee@epamail.epa.gov]
Sent: Friday, August 10, 2012 1:37 PM

To: Neal Nygaard
Cc: Christina_Harris@kindermorgan.com

Subject: KM Liquids Terminal Response to Completeness Determination
Neal,

| am reviewing the response you submitted to our completeness determination. Further information will
still be needed and the application is still incomplete. One main item that will be needed in order for
the application to be considered complete is the additional impacts analysis as required by 40 CFR
52.21(0). Also needed is the benchmarking data for the heaters and either an output based limit or

efficiency measurement. There are a few other items that we need to discuss as well.
| think it may be best for us to set up a conference call to discuss how to proceed.

Thanks,
Aimee Wilson


mailto:NygaardN@rpsgroup.com
http://www.rpsgroup.com/
mailto:Wilson.Aimee@epamail.epa.gov
mailto:Christina_Harris@kindermorgan.com
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From: Neal Nygaard

To: Aimee Wilson/R6/USEPA/US@EPA
Cc: Harris, Christina

Subject: RE: FW: KM Liquids Terminals LLC
Date: 10/15/2012 09:39 AM

Aimee,

In regard to the construction schedule, KMLT expects that the two Phases will be built as follows.

Phase |

Start Tank Construction February 2013
Start Civil Construction March 2013
Start Mechanical Construction July 2013
Start Commissioning March 2014
Start Up April 2014
Phase Il

Start Tank Construction August 2013
Start Civil Construction February 2014
Start Mechanical Construction June 2014
Start Commissioning February 2015
Start Up March 2015

The civil work includes all earthwork, pilings and foundations and underground piping. The
Mechanical Phase is the erection of the towers, pipe-racks, cable trays, heat exchangers, hot oil
heater, pumps, sphere, truck rack, flare and all the piping, electrical and Instrumentation that goes
with all of the above.

Let me know if you have any questions or require additional information.
Thanks!

Neal

From: Aimee Wilson [mailto:Wilson.Aimee@epamail.epa.gov]
Sent: Friday, October 05, 2012 12:39 PM

To: Neal Nygaard

Subject: RE: FW: KM Liquids Terminals LLC

| think that is all that is needed for now. Once we begin the permit writing process, we may be
requesting additional information at that time.

From: Neal Nygaard <NygaardN@rpsagroup.com>
To: Aimee Wilson/R6/USEPA/US@EPA
Date: 10/05/2012 10:53 AM
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Subject: RE: FW: KM Liquids Terminals LLC

| will get with the engineering folks and get more details on the construction schedule. So, did | answer all the
other questions that you had this morning or do you need additional information on them as well?

From: Aimee Wilson [mailto:Wilson.Aimee@epamail.epa.gov]
Sent: Friday, October 05, 2012 10:48 AM

To: Neal Nygaard
Subject: Re: FW: KM Liquids Terminals LLC

Neal,

That is what the review was based on. We still need additional information. | thought you may have
submitted something more recently.

It looks like the main item we still need to have is a better understanding of the phased construction.
We need to know which emissions units are constructed in each phase and need a timeline for

construction.

Thanks,
Aimee

From: Neal Nygaard <NygaardN@rpsagroup.com>
To: Aimee Wilson/R6/USEPA/US@EPA

Date: 10/05/2012 09:34 AM
Subject: FW: KM Liquids Terminasl LLC

From: Neal Nygaard

Sent: Thursday, July 26, 2012 11:16 AM
To: Alfred Dumaual

Cc: 'Harris, Christina’

Subject: KM Liquids Terminasl LLC

Mr. Dumaual,

On behalf of KM Liquids Terminals LLC (KMLT), RPS is hereby submitting the attached revised permit
application along with this response to your completeness determination letter dated May 21, 2012.
The revised application incorporates a number of design changes and associated application updates,
and addresses the questions raised and additional information requested in the referenced

completeness determination letter.

Please let me know if you have any questions or require additional information.
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Neal Nygaard

Manager, Houston Environmental - RPS

411 North Sam Houston Parkway East, Suite 400,
Houston, Texas , 77060.

USA

Tel: +1 281 448 6188

Fax: +1 281 448 6189

Direct: +1 832 239 8018

Mobile: +1 713 703 2330

Email: NygaardN@rpsaroup.com
WWW: WWW.rpsgroup.com

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only.

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in
transmission or for any loss or damage caused by a virus or by any other means.

RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Milton Park Abingdon Oxfordshire OX14 4SH.

RPS Group Plc web link: http://www.rpsgroup.com[attachment "KMLT GHG Permit Revision Submittal-7.26.2012.pdf" deleted b
Aimee Wilson/R6/USEPA/US

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only.

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in
transmission or for any loss or damage caused by a virus or by any other means.

RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Milton Park Abingdon Oxfordshire OX14 4SH.

RPS Group Plc web link: http://www.rpsgroup.com
This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only.

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in
transmission or for any loss or damage caused by a virus or by any other means.

RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Milton Park Abingdon Oxfordshire OX14 4SH.

RPS Group Plc web link: http://www.rpsgroup.com
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From: Neal Nygaard

To: Aimee Wilson/R6/USEPA/US@EPA
Cc: Harris, Christina

Subject: RE: FW: KM Liquids Terminals LLC
Date: 10/15/2012 09:54 AM

See below. Note that piping (EPN: FUG) and MSS activities (EPN: MSS) are included in both Phase |
and Phase Il and for Federal NSR applicability they have been included in Phase I.

Included in
Construction
EPN Phase

F-101 1
F-201 2
FL-101 1
FUG 1
MAR-VCU 2
MSS 1

From: Aimee Wilson [mailto:Wilson.Aimee@epamail.epa.gov]
Sent: Monday, October 15, 2012 9:41 AM

To: Neal Nygaard

Cc: Harris, Christina

Subject: RE: FW: KM Liquids Terminals LLC

Neal,

Could you please include the emission point numbers to identify exactly which pieces of equipment are
included in each phase?

Thanks,

Aimee

From: Neal Nygaard <NygaardN@rpsagroup.com>

To: Aimee Wilson/R6/USEPA/US@EPA

Cc: "Harris, Christina" <Christina_Harris@kindermorgan.com>
Date: 10/15/2012 09:39 AM

Subject: RE: FW: KM Liquids Terminals LLC

Aimee,

In regard to the construction schedule, KMLT expects that the two Phases will be built as follows.
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Phase |
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Start Tank Construction February 2013
Start Civil Construction March 2013
Start Mechanical Construction July 2013

Start Commissioning March 2014
Start Up April 2014
Phase I

Start Tank Construction August 2013
Start Civil Construction February 2014
Start Mechanical Construction June 2014

Start Commissioning February 2015
Start Up March 2015

The civil work includes all earthwork, pilings and foundations and underground piping. The Mechanical Phase is
the erection of the towers, pipe-racks, cable trays, heat exchangers, hot oil heater, pumps, sphere, truck rack,
flare and all the piping, electrical and Instrumentation that goes with all of the above.

Let me know if you have any questions or require additional information.

Thanks!

Neal

From: Aimee Wilson [mailto:Wilson.Aimee@epamail.epa.gov]
Sent: Friday, October 05, 2012 12:39 PM

To: Neal Nygaard
Subject: RE: FW: KM Liquids Terminals LLC

| think that is all that is needed for now. Once we begin the permit writing process, we may be
requesting additional information at that time.

From: Neal Nygaard <NygaardN@rpsgroup.com>
To: Aimee Wilson/R6/USEPA/US@EPA

Date: 10/05/2012 10:53 AM
Subject: RE: FW: KM Liquids Terminals LLC

I will get with the engineering folks and get more details on the construction schedule. So, did | answer all the
other questions that you had this morning or do you need additional information on them as well?

From: Aimee Wilson [mailto:Wilson.Aimee@epamail.epa.gov]
Sent: Friday, October 05, 2012 10:48 AM

To: Neal Nygaard
Subject: Re: FW: KM Liquids Terminals LLC
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Neal,

That is what the review was based on. We still need additional information. | thought you may have
submitted something more recently.

It looks like the main item we still need to have is a better understanding of the phased construction.
We need to know which emissions units are constructed in each phase and need a timeline for

construction.

Thanks,
Aimee

From: Neal Nygaard <NygaardN@rpsgroup.com>
To: Aimee Wilson/R6/USEPA/US@EPA

Date: 10/05/2012 09:34 AM
Subject: FW: KM Liquids Terminasl LLC

From: Neal Nygaard

Sent: Thursday, July 26, 2012 11:16 AM
To: Alfred Dumaual

Cc: 'Harris, Christina'

Subject: KM Liquids Terminasl LLC

Mr. Dumaual,

On behalf of KM Liquids Terminals LLC (KMLT), RPS is hereby submitting the attached revised permit
application along with this response to your completeness determination letter dated May 21, 2012.
The revised application incorporates a number of design changes and associated application updates,
and addresses the questions raised and additional information requested in the referenced

completeness determination letter.

Please let me know if you have any questions or require additional information.

Neal Nygaard

Manager, Houston Environmental - RPS

411 North Sam Houston Parkway East, Suite 400,
Houston, Texas , 77060.
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USA

Tel: +1 281 448 6188

Fax: +1 281 448 6189

Direct: +1 832 239 8018

Mobile: +1 713 703 2330

Email: NygaardN@rpsaroup.com
WWW: WWW.rpsgroup.com
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