State of California
AIR RESOURCES BOARD

Executive Order G-22-479

Relating to CARB Approval of Control Efficiencies for Alternative Control
Technologies used for Compliance with the Airborne Toxic Control Measure
for Auxiliary Diesel Engines Operated on Ocean-going Vessels At-Berth
in a California Port

Clean Air Engineering-Mariti
ShoreKat

WHEREAS, in 2007, the California Air Resources B&dke as adopted/the
“Airborne Toxic Control Measure for Auxiliary Diesg jyines Operated on
Ocean-going Vessels At-Berth in a Califorqi
California Code of Regulations, section 9
ocean-going vessels that reduce oxid
matter (PM) emissions;

WHEREAS, section 93118.3 (
establishes requiremew for
reduce emissions from cestai
2007 ATCM while at'®Berth

)(3),

e control techn

WHEREAS, no a
requirements of the
2007 ATCM

07 ATCM requires iency for alternative control
calculated based on a ission Test Protocol (or Test Plan) that is
the Executive Officer prior to capducting the emission measurements,

sion measugéments ar’onducted using the test methods specified in

WHER e

W EAS, in 202€ i ia Air Resources Board (CARB) adopted the “Control
Measure for Océa ) At Berth” (the “2020 At Berth Regulation” or
Regulation; ofhia Code of Regulations, sections 93130 et seq.), which
supersedes ‘ ective January 1, 2023 and establishes new requirements for

additional oc i sels to reduce NOx and diesel PM emissions while at berth
in a California pont;

WHEREAS Clean Air Engineering-Maritime, Inc. (CAEM or the applicant) has
developed a shore based capture and control system to treat emissions from auxiliary
engines on ocean-going vessels called the ShoreKat;
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WHEREAS, the ShoreKat consists of a direct connect capture duct, and an emission
control unit manufactured by Tri-Mer Corporation of Owosso, Ml that uses catalytic
impregnated ceramic filters and aqueous ammonia injection to reduce emissions of
NOx and PM with a diameter of 2.5 micrometers or less (PMa5);

WHEREAS, CAEM submitted their “Emission Test Protocol For Shore Based Capture
and Control System to Treat Emissions from Auxiliary Engines” (Test Protocol) to
CARB on January 12, 2018;

WHEREAS, on June 26, 2018, CARB approved CAEM’s@est Protocol;

WHEREAS, CAEM submitted their “Test Report for Sh
System to Treat Emissions from Auxiliary Engines” (Tes
and supplemental information submitted on Ma 20
and August 2, 2022;

WHEREAS, CARB reviewed and evaluate
the requirements specified in the 200

WHEREAS, strategies issued a
Code of Regulations, title 17,

those terms until 2025 as an
(CAECS) before needi

r under the 2(
)(4), may contin

WHEREAS, the ng wi’
of vessel sizes tha |, and'the operating conditions in the

ited range of testing;

| vessel source testing will be
perating conditions or vessel types, and
(i)(1) of the 2020 At Berth Regulation
that?system complies with the requirements of the
ing fmeeting Reactive Organic Gas (ROG) and Grid

in the 2020 At Berth Regulation, Section 93130.5(d);

WHEREAS, the [
emission m

responsibility of CAEM or the end user to comply with all federal, State, and local
laws, rules, and regulations;
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NOW, THEREFORE, IT IS ORDERED that the control efficiencies described below are
approved under California Code of Regulations, title 17, section 93118(e)(4) of the
2007 ATCM for use in demonstrating compliance with the 2007 ATCM when the
ShoreKat system is used as intended by CAEM, in accordance with the following terms
and conditions, and in accordance with all other applicable requirements in the 2007
ATCM:

SYSTEM PARAMETERS

The equipment and system parameters will be consiste ith the ShoreKat system
described in the approved Test Protocol;

CONTROL EFFICIENCIES/EMISSIONS CALCULATIO
1. Capture Efficiency of 90 percent, @ %
2. PMys Control Efficiency of 78 p&
3. NOx Control Efficiency of t,
4. Emissions Rate fro S t-up and
shutdown ar?unc p ' " . der hour NOx

(Uncontrolle ds per hour PM_s
(Uncontro
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Provided the approved operating conditions are met, the emissions reduced by the
ShoreKat shall be calculated for each visit as follows:

NOx reductions =
[(ShoreKat Capture Efficiency) x (ShoreKat NOx Control Efficiency) x (Vessel
Auxiliary Engine NOx Emission Rate) x (Controlled Berthing Time) x (Power
Requirement)] - [(Uncontrolled ShoreKat NOx Emission Rate) x (ShoreKat
Start-up Time + ShoreKat Shutdown Time)]

PM.s reductions =
[(ShoreKat Capture Efficiency) x (ShoreKat PM.s
Auxiliary Engine PM:s Emission Rate) x (Control
Requirement)] - [(Uncontrolled ShoreKat PMzs
Start-up Time + ShoreKat Shutdown Tim

ol Efficiency) x (Vessel

Where:
ShoreKat Capture Efficiency, NOx ncy and PM,,
Efficiency, Uncontrolled Shore ion Rate, and U

ShoreKat NOx Emission Rate Are listée
NOx and PMzs Emissio s f e etermined
pursuant to the‘)07 section 93118.

in& actual time each'vess issions were being

system

sions from the ShoreKat diesel generators were

time the ShoreKat system operated
the ShoreKat diesel generators were

hutdown Time is the ac
ing shutdown, where emissions fr

uncentrolled, and ,

ower Requirement is the electrical power requirement for each vessel as
determine uant he 2007 ATCM, subsection 93118.3 (e)(1)(C);

\
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APPROVED OPERATING CONDITIONS

Parameter Value

Ocean-going Vessel type Bulk vessel

Ocean-going Vessel Engine type One auxiliary engine

Fuel composition limitations Marine distillate fuel with < 0.1% sulfur content

Engine exhaust temperature requirements 350-700°F

Other parameters that affect performance Filter face velocity less than 0.03 m/s

Static Pressure Differential pressure between -2 to -20 inches of
water across the filter

Allowable operating range (kW) <400 kW; onljpone auxiliary engine may be
controlled per ShereKat system

Exhaust flow rate that can be treated (standard 2,500 to 3,50¢ f engine exhaust

cubic feet per minute (scfm)

Maintenance Requirements ance in CAEM's

The ammonia slip emissions through the
averaged over 60 minutes;

I

MONITORING REQUIREMENTS

emission monitoring s;@em
ammonia, and capture effici
minimum annually, t

uest(at the ShoreKat system be tested annually using
he 2007 ATCM to demonstrate the overall percentage
achieved, and the results of such testing shall be
within 30 days of the testing;

compliance with the 2020 At Berth Regulation, that the fleet should keep the

following records for a period of five years, in addition to the requirements of the
2007 ATCM, Sections 93118.3 (g)(1)(B) and (g)(2)(B) or of the 2020 At Berth
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Regulation, Section 93130.5(k), and that these records shall be supplied to the
Executive Officer within 30 days of a request from CARB staff, at the address provided
in CARB staff's request:

1. Dates and times when the ShoreKat system initially ties to the vessel and
subsequently when the ShoreKat system unties from the vessel,

2. Dates and times when the vessel auxiliary engines are connected to the
ShoreKat system and emissions are being controlled, and subsequently
when the auxiliary engine emissions stop bei ontrolled by the ShoreKat
system.

CAEM must keep the following records for a period of %

on the use o
ShoreKat system. These records shall be supplied he ive Officer in
30 days of a request from CARB staff at the adg @ ovided in CARB staff'sire
1. Record of each vessel that con i@fy engine emisSions with t
w

ShoreKat system while the ked at berth:
2. Dates an tig w

ies t; vessel and
subsequently w
3. Date a es [ connected to the
ShoreKat issi i trolled, and subsequently
whén y engine emissions ste@p being controlled by the ShoreKat
sysx.

a. Name of vesse
b. Port and termi

ata for each vesselWVisi ere ShoreKat system is used to reduce
missions for compliance with the
. Date, time, i
system that
emissior

as defined in Section 93118.3 (c)(16) of the 2007 ATCM,
within 5 busi any visit where the reductions from ShoreKat system are
less than the oture and control efficiencies in this Executive Order.

BE IT FURTHER ED Executive Officer may request periodic emissions testing or

other types of monitoring to verify the proper operation of the ShoreKat system and
may modify the testing frequency as he/she deems appropriate.
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BE IT FURTHER ORDERED, no changes are permitted to ShoreKat design or approved
operating parameters unless CARB is notified in advance, and CARB evaluates the
changes and determines that ShoreKat will continue to meet the capture and control
efficiencies specified in this Executive Order. The changes must be approved in writing
by the Executive Officer before the modified ShoreKat or modified operating
parameters may be used for compliance with the 2007 ATCM. The Executive Officer
may revoke this Executive Order if the ShoreKat system design or approved operating
parameters are changed without prior notification and approval by the

Executive Officer.
ded if the Executive
f the specifications in
d December 2022. ’
n S. Cliff, Ph.D.
cutive Offi
y:

eathi'ias i
ansportation and Toxics Division

BE IT FURTHER ORDERED, this Executive Order shall l3e
Officer determines that the ShoreKat does not comply
this Executive Order.

Executed at Sacramento, California, this
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