Thank you. I am (name and 0tle). I’ll be happy to answer any ques0ons a;er the
presenta0on.
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Nothing new here – can be covered quickly
North American & U.S. Caribbean Sea Emission Control Areas
(ECAs)
•
August 01, 2012, established a 1.00% sulfur limit for vessels
operating within the ECAs.
•
On January 01, 2015, the ECA fuel oil sulfur limit was
lowered to 0.10% .
Vessels subject to Annex VI and ECA must:
•
Use compliant fuel; or
•
Satisfy an Annex VI, Reg. 3 exception or exemption (Like
exhaust gas scrubbers); or
•
Satisfy an Annex VI, Reg. 4 equivalent (e.g., alternative
fuels, like LNG, or, a proven technology after successful
trials).
NOX Tiers
•Marine diesel engines installed on ships a;er January 01, 2011 must have IMO Tier 2 engines.
•Marine diesel engines installed on ships a;er January 01, 2016 must have IMO Tier 3 engines.
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North American Emissions Control Area includes Canada, United States, and France
(French islands oﬀ eastern Canada)
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Summarize and discuss in general terms of health-based requirements, in part to set up
graphic on next slide
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2020 Reduc0on in annual average Par0culate Ma\er (PM2.5) with a 200-nm ECA
compared to base case.
Most drama0c improvements occur in port communi0es, but even areas far from ports
see beneﬁts.
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This is not new. Presented to set context of discussions.

MEPC 70 (OCT 2016)
aﬃrmed with wide support,
to keep the 2020 schedule
for 0.5% sulfur cap.
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Fuel Oil Non-Availability Reports (FONARs)
Currently vessels may submit fuel oil non-availability reports (FONARS) when compliant
fuel is not available (EPA/USCG op0on, not iden0ﬁed in MARPOL). Vessels should make
every eﬀort to obtain compliant fuel, and Vessels must include the plan to obtain enough
compliant fuel as part of their voyage plans.
Ø If a ship owner is not able to obtain compliant fuel because it is not available, a Fuel Oil
Non-Availability Report (FONAR) must be submi\ed.
Ø FONARS should not be sent in for failure to appropriately plan for and acquire enough
compliant fuel. A FONAR is not a waiver! It is a formal statement of noncompliance.
Ø If 0.10% (1,000 ppm) is not available, another ECA-compliant fuel, such as ultra low
sulfur or another low sulfur marine dis0llate (for example, 15 or 500 ppm), must be used if
it is available.

Examples of when FONARS may be used inappropriately – using smallest fuel tank,
failing to go to pier in the port being called on to get compliant fuel. While a ship is not
required to deviate from or unduly delay voyage, planning to go to pier in port calling on to
get compliant fuel (where compliant fuel may not be sold at every pier in a port), is not a
devia0on or undue delay.
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In 2011 the Coast Guard and the EPA entered into a Memorandum of Understanding (MOU) order to
clearly deﬁne the respec0ve roles of each agency, which was further reﬁned in 2015 via Revised Protocol
on Referral.
•Coast Guard is responsible for conduc0ng foreign and domes0c vessel exams to verify Annex VI
compliance. This is primarily completed through a document and cer0ﬁcate review, unless clear grounds
exist for a more thorough exam. When evidence of non-compliance is detected during the course of a
Coast Guard examina0on, the Coast Guard may take enforcement ac0ons or refer to EPA for
enforcement.
•EPA is also responsible for shore-side fuel supplier compliance and can provide technical exper0se
during vessel exams if requested by the Coast Guard.
More recently, the Coast Guard completed a four week voluntary fuel sampling program working in
conjunc0on with the EPA. The purpose of the program was to determine if there are non-compliance
issues with fuel oil.
•A total of 47 vessels were requested to take samples (25 vessels at LA/LB, 22 vessels at Baltimore). Out
of that 47, 10 (21%) declined to provide samples.
•37 vessels agreed to provide samples for a total of 74 samples.
•Nine of the vessels that declined were in Baltimore and one was in LA/LB.
•We have received all results back from EPA from all 37 of the vessels that volunteered samples.
•Most results came back stating that the fuel oil was compliant except for 6 vessels (16% of the vessels) (9
Samples or 12% of all samples taken).
•The highest non-compliant sample was 0.387% and the lowest non-compliant sample was 0.101%.
•After reviewing MISLE and receiving feedback from the unit we think the 0.387% tank sample was
contaminated since the fuel line sample result came back as compliant (0.086%).
•The rest of the non-compliant results ranged from 0.101% to 0.155%. This very minimal and, after
reviewing MISLE and receiving feedback from the units, we think this is a result of contamination in the
sample lines.
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In 2011 the Coast Guard and the EPA entered into a Memorandum of Understanding (MOU) order to
clearly deﬁne the respec0ve roles of each agency which was further reﬁned in 2015 via Revised Protocol
on Referral. In accordance with the MOU the Coast Guard is responsible for conduc0ng foreign and
domes0c vessel exams to verify Annex VI compliance. This is primarily completed through a document
and cer0ﬁcate review, unless clear grounds exist for a more thorough exam. When evidence of noncompliance is detected during the course of a Coast Guard examina0on, the Coast Guard may take
enforcement ac0ons or refer to EPA for enforcement. The EPA is also responsible for shore-side fuel
supplier compliance and can provide technical exper0se during vessel exams if requested by the Coast
Guard.
More recently, the Coast Guard completed a four week voluntary fuel sampling program working in
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Samples or 12% of all samples taken).
•The highest non-compliant sample was 0.387% and the lowest non-compliant sample was 0.101%.
•After reviewing MISLE and receiving feedback from the unit we think the 0.387% tank sample was
contaminated since the fuel line sample result came back as compliant (0.086%).
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reviewing MISLE and receiving feedback from the units, we think this is a result of contamination in the
sample lines.

15

Ships may be exempted from fuel sulfur limits for a period of 0me to allow opera0onal
trials for the development of new emission reduc0on and control technologies or other
engine design improvements (for example, development of exhaust gas scrubber
technologies or conversion to LNG fuel).
Exemp0ons require robust goals, speciﬁc terms, and an aggressive schedule for
technology tes0ng.
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Thank you. I am (name and 0tle). I’ll be happy to answer any ques0ons a;er the
presenta0on.
ABSTRACT FOR CONFERENCES, ETC:
A rule published by the U.S. Coast Guard in March 2012, and eﬀec0ve as
of June 21, 2012, established a standard for the allowable concentra0on of living
organisms in ships' ballast water discharged into waters of the U.S.
The rule also established Coast Guard requirements for type approval of
ballast water management systems, or BWMS for short.
The U.S. ballast water discharge standard aligns with the Interna0onal
Mari0me Organiza0on's Ballast Water Management Conven0on adopted in 2004. A
2011 report by the U.S. Environmental Protec0on Agency Science Advisory Board
concluded the standard speciﬁed in the ﬁnal rule is the most stringent standard that
vessels can prac0cably implement and the Coast Guard can enforce at this 0me.
As technologies advance and as treatment eﬃcacies improve, the Coast
Guard plans to revisit the standard to determine if more stringent requirements are
prac0cable and enforceable.
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Main topics that will be discussed in this presenta0on:
Refer to USCG.mil website for more info on these topics, and link will be listed at end of
presenta0on.
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Reason why the Coast Guard is moving from implementa0on to compliance:
With all of the challenges, there is good news. The Coast Guard con0nues to improve
and evolve the BW program in response to changing circumstances.

21

Important points on the current status of the USCG BW program:
Coast Guard recognizes that the con0nuing challenge to select an appropriate
technology or management method that ﬁts a vessel’s needs. However, the Coast
Guard is required to protect the marine environment from pollu0on, including
biological pollu0on via invasive species.

Now that compliance is the focus, we will discuss op0ons:
It is important to know that a vessel does NOT need to install a Ballast Water
Management System to meet the discharge standard.
The Final Rule has several op0ons to meet the discharge standard:
1)Retain ballast water on board while in waters of the U.S. (i.e., within 12 nm) - lots of
innova0on here
2)Install a Coast Guard-approved Ballast Water Management System - most selected
method
3)Discharge to a facility onshore or to another vessel for purpose of treatment –
overseas this is emerging as an op0on, not in US yet
4)Use ONLY water from a U.S. Public Water System (PWS).
There are also two temporary compliance op0ons:
1)Use an Alternate Management System, or AMS. - 110 op0ons
(This is a foreign-approved BW treatment system reviewed and accepted by the Coast
Guard.) Or,
2)The Coast Guard may grant a vessel an extension to its compliance date. – more
diﬃcult to jus0fy
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First discuss op0on to temporarily comply via an installed AMS:
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The AMS program supports the development of a healthy marketplace for these new
treatment technologies
•111 AMS acceptance letters issued to manufacturers as of August 2018.
•24 of them are accepted for use in fresh water.
AMS is a bridging program for vessels that installed foreign type-approved systems
prior to their compliance date. 60 months of usage allows 0me for the AMS
manufacturer to pursue type approval.
The manufacturer must work with the Coast Guard to update its AMS acceptance le\er
to reﬂect any changes to its foreign type approval, including renewals, revisions,
restric0ons, and addi0onal equipment or conﬁgura0ons approved. O;en only
authorized for two salini0es. Can be amended by manufacturer to reﬂect all three.
Temporary compliance via extension cannot lead to temporary compliance via AMS, so
extensions are not used to facilitate AMS installa0on.
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Next discuss op0on to temporarily comply via an extension:
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•The goal of the Coast Guard compliance extension procedure is to provide reasonable
ﬂexibility to vessel owners and operators, where appropriate, while ensuring steady progress
toward achieving the statutory intent of enhancing protec0on of U.S. waters from invasive
species in ballast water that can damage the environment and harm our economy.
•The Coast Guard is balancing the dual missions of environmental protec0on and facilita0ng
secure mari0me trade. The Coast Guard is commi\ed to assis0ng vessels’ pursuit of a
thoughpully developed and well documented compliance op0on. However, vessels must be
aware that a lack of foresight and planning will not be considera0ons in gran0ng extended
compliance.
•Factors aﬀec0ng Coast Guard approach to extending compliance include the number, type,
and opera0ng proﬁle of approved systems, the capacity of manufacturers and shipyards, and
vessel’s normal opera0ng and maintenance schedules. The dynamic nature of these factors
result in ongoing review and update of our procedures.
•The Coast Guard understands that no single system is appropriate for every vessel, so it is
incumbent upon vessel owners/operators to employ engineering and opera0onal solu0ons in
order to install a treatment system at or before the vessel’s compliance date. Where technical
and opera0onal accommoda0ons can be made, the Coast Guard may consider extending the
compliance date based on an installa0on plan.
•As of May 2018, OES received 14,780 extension requests (12,241 granted and 2,539 not
granted).
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•

Asser0ons must be capable of being supported with documenta0on
• Examples of acquisi0on = contract, purchase order, completed analyses demonstra0ng that
system will be integrated
• Examples of expected TA = on list of systems under review by MSC, statement from IL on
status of tes0ng
• Examples of install = contract with installer, shipyard or manufacturer

•

Where acquisi0on of an approved system is not reasonable, the Coast Guard will consider a detailed
analysis, such as completed engineering studies and 3D scanning, that support the owner/operator
eﬀorts to match the vessel with an approved BWMS at a future date before considering any
extension request. Vessel owners/operators should be working closely with BWMS manufacturers
to ensure the systems in development meet the needs of their vessels.

•

Reasons and common errors regarding extension requests
ü Compliance is possible by upcoming compliance date.
ü Informa0on missing, or asser0ons not supported.

•

Common concerns
ü Le\er transferable in case of new owner or vessel name, issued to IMO#.
ü Drydock slips may result in less 0me than planned.
ü Failure to plan ahead may result in ship delays or lapse in eligibility to trade in U.S. waters.

While not required by regula0on, requests for extension should be maintained onboard the vessel as a
best prac0ce and be available for inspec0on and valida0on by Coast Guard Marine Inspectors and
Port State Control (PSC) Examiners. If inconsistencies are detected, or a vessel, which is otherwise
required to be in compliance lacks the appropriate documenta0on, the marine inspector or PSC
examiner should expand the PSC Exam. Compliance is expected a;er extensions expire.
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USCG type approved BWMS is most o;en the selected compliance method:
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As of 22 Aug 2018:
•9 type-approval cer0ﬁcates,
•current range of ﬂow rates: 50 to 16,200 m3/hr – three systems have capaci0es over
10 K,
•and 10 more applica0ons under review (three of which are updates).
In 2018, we expect 7-10 more applica0ons:
•Total of 56 Le\ers of Intent, including those men0oned above (not all are expected to
follow through).
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Because ﬂow rates of type approved systems meet average ﬂow rate, it is generally
possible to comply via USCG type approved BWMS. The available systems may not be
suited for a speciﬁc vessel’s opera0onal or technical proﬁle, so each situa0on is
reviewed on a case-by-case basis.
Data source: ABS, 2014
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Not a simple integra0on process:
Coast Guard has heard from shipowners who are frustrated with the quality of equipment and availability of technical support and 0mely resolu0on of
issues in the global BWMS market. As the U.S. has transi0oned to a compliance regime, and now requires vessels to use type approved systems or
AMS, vessel operators will bear the burden of familiariza0on with new technologies.
We've listened to owners, and one phrase inevitably comes up – they want a "Plug and Play” system. Owners who bought new ships in the last
several years, wrote BWMS-ready speciﬁca0ons into contracts to ensure there was adequate space, power, and piping available for a future "plug and
play" system. Owners who bought/installed BWMS describe problems with it not eﬀec0vely trea0ng water in ports where either the water doesn't
have enough salt or its too murky. These owners express frustra0on that the system doesn't seamlessly integrate into their exis0ng opera0ons. As
these owners begin to realize that the systems are not "plug and play", they also express further frustra0on with the lack of training, repair and
maintenance follow-up for the installed systems...the support side for these systems are also not "plug and play" with owners' opera0ons. Lastly, the
owners who have not yet invested in a BWMS, and who are seeking extensions, point to the lack of "plug and play" capability--for any of the reasons
described above--as their primary concern for not inves0ng.
The Coast Guard understands the frustra0on. While many shipowners want to do the right thing, market forces haven't incen0vized them to spend
the necessary capital to fully invest in BWMS. Hence, instead of "owning" this problem, they are looking for vendors and partners who can integrate
into their opera0ons and provide this capability without disrup0on. Herein lies the problem. The breadth of BWMS impact on vessel opera0ons
means that a "plug and play" solu0on is not possible for many ships. In order to comply with the BWMS regula0ons, all ships will have to modify their
design, opera0ons and support to some extent; some ships will require more fundamental changes. This is unlike what we've seen before when
addressing environmental regula0ons.
If you look at BWMS through the lens of other environmental standards, there are interes0ng parallels. Whether its oily water separators, air
emissions, or other waste management there are things that we can learn from past examples of when regula0ons led change. However if you look
closer, the comparisons between BWMS and the other environmental regula0ons quickly fade away. In most cases, cargo loading and discharge
weren't dependent on the opera0on of an OWS, exhaust scrubber, or tank cleaner in the same way that BWMS are. So while the mindset and desire
for "plug and play" was reasonable for these types of environmental technologies, it is not adequate for BWMS. Because BWMS is so closely linked to
the ability to load or discharge cargo in real 0me, owners shouldn't expect "plug and play" and instead should require the same level of diligence and
integra0on as any other cargo management system onboard.
In the same conversa0ons, we o;en hear owners/BWMS manufacturers acknowledge that the market is not ‘there’ yet with respect to integra0on
and that more 0me is needed. While we appreciate that it will take 0me for integra0on to occur, the Coast Guard is not convinced that it will occur
without a forcing func0on. Postponement is not the answer. We suspect that if the compliance dates were postponed (assuming we could without
regulatory changes), market forces would simply stall and we would ﬁnd ourselves in a similar situa0on several years from now. We know that for the
regula0ons to meet the societal expecta0ons to prevent the spread of invasive species, that con0nued integra0on, familiariza0on, and technology
development are necessary. Owners and manufacturers who can navigate this market and adjust their design, opera0ons and support to sustainably
achieve the intended results will ul0mately prevail.

USCG type approval is a limited, but robust, review of the BWMS:
Engineering Review:
1.IL assess BWMS compliance with design and construc0on of §162.060-20
2.Bill of Materials and drawing to verify
46 CFR Subchapter F- Mechanical Engineering
46 CFR Subchapter J- Electrical Engineering
USCG recognized class society rules
3.ATEX cer0ﬁca0on
Not accepted by CG as equivalent to Subchapter J
May not be installed on US ﬂagged vessels in hazardous loca0ons
Biological eﬃcacy tes0ng is conducted at land based test facili0es to ensure treatment systems
do in fact kill organisms.
Shipboard tes0ng takes place for 6-month trials aboard commercial ships to verify systems work
as designed.
Component tes0ng is performed on electrical and electronic parts to prove long term marine
use.
Ships come in many types and sizes, and so must treatment systems. This is problema0c because tes0ng
dura0ons and costs make it imprac0cal to test all versions of the system. Most manufacturers plan to
oﬀer mul0ple sizes and varia0ons of their base unit. Filters are key components that vary with diﬀerent
size models. Manufacturers want to oﬀer many sizes of treatment systems with ﬁlter op0ons without
having to test each varia0on. Scaling may be used to assess the system adequacy.

Data can come from two sources:
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DNV GL in Hovik, Norway (merger of Det Norske Veritas and Germanischer Lloyd in
2013) includes:
• Danish Hydraulic Ins0tute (DHI) in Denmark
• California Mari0me Academy’s Golden Bear research facility and training vessel.
Korean Register of Shipping, which includes:
Korea Marine Equipment Research Ins0tute (KOMERI), Busan Techno Park (BTP), Korea
Tes0ng Laboratory (KTL), SDS Korea, Korea Tes0ng and Research Ins0tute (KTR), Lab
Fron0er (LF), Marine Eco-Technology Ins0tute (MEI), and NLP Co.
Control Union Cer0ﬁca0ons based in Netherlands
Lloyd’s Register EMEA (Europe – Middle East – Africa), includes DHI (Denmark), DHI
Singapore, and Delta (Denmark).
NSF Interna0onal in Ann Arbor, MI included:
• For biological tes0ng – the Great Ships Ini0a0ve (GSI) in Superior, WI, and Mari0me
Environmental Resource Center (MERC) in Bal0more, MD.
• For environmental tes0ng – Retlif Labs, which has loca0ons in the eastern U.S.

Do do the USCG and IMO type approval processes relate?
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In these areas, the G8 Guidelines and U.S. tes0ng requirements are similar.
Vessel pictured is California Mari0me Academy’s Golden Bear.
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There are 4 key technical diﬀerences in the type approval process, including discharge
standard, shipboard tes0ng, hold 0me, and component or environmental tes0ng.
This picture shows a component undergoing incline tes0ng.
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The Hold Time refers to the procedure that samples are “held” for a 0me before
measuring organisms to observe and measure if re-growth occured.
2016 Guidelines for approval of ballast water management systems (G8) (resolu0on
MEPC.279(70)) (this will be superseded by the BWMS Code (resolu0on MEPC.300(72)),
in October 2019) h\p://www.imo.org/en/OurWork/Environment/
BallastWaterManagement/Pages/BWMFAQ.aspx
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Coast Guard issued on March 1, 2018:
NVIC 01-18 – “Ballast Water Management For Control Of Non-Indigenous Species In
Waters Of The United States”
This compliance approach will follow a similar regime in place for all other CG
equipment inspec0on (OWS, MSD, etc.) A Coast Guard inspector will review
documenta0on including the type approval cer0ﬁcate or AMS acceptance le\er. The
inspector will verify the crew’s knowledge regarding use of the equipment and verify
the equipment’s condi0on.
If an inspector is not sa0sﬁed by these results, they can take samples of the ballast
water discharge.
(The Coast Guard con0nues to develop more rapid and accurate methods for sampling
and analysis.)
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•8,277 BWM exams, 1.9% increase
•Deﬁciencies increased from 110 in 2016 to 219 in 2017
•Majority of the deﬁciencies were: logs/records, alternate management systems (AMS), mandatory
prac0ces, BWM plan, and the discharge of untreated ballast water into waters of the U.S.
•Opera0onal control restric0ons imposed on 17 vessels
•Sanc0ons ranged from warnings, No0ce of Viola0ons (NOV), and Administra0ve Civil Penalty (Class I)
against several vessels for failure to implement BWM requirements
Example A
•Vessel allegedly drydocked a;er extended compliance date
•A;er the PSC team went on board it was determined that the vessel did not go to drydock
•COTP accepted BWE as one of the BWM methods and allowed the vessel to discharge BW
Example B
•Master was not aware of the implementa0on schedule for approved BWM methods
•Unit required the vessel to go out 12 NM and conduct BWE and use its AMS as exchanged BW
•Manufacturer's instruc0ons required BW to be to be ﬁltered and UV'd on the uptake and discharge
•Vessel went beyond 12 NM and conducted exchange as described, then returned
EXAMPLE C
•AMS inoperable for almost a year; when it arrived in US, it asked for an extension
•Extension denied; it was apparent that AMS wouldn’t be repaired unless owner was required to
•AMS repaired a;er COTP Order was issued prohibi0ng discharge
•Vessel used Na0onal Cargo Bureau (NCB) to cer0fy cargo holds (serving as BW tanks) clean before li;ing
BW
EXAMPLE D
•Vessel failed to use the AMS while conduc0ng a BW opera0ons in the river
•Manufacturer advised vessel that AMS was not aﬀected by salinity, but that because IMO requires
tes0ng of 2 of 3 condi0ons (salt water, brackish water, and FW), they only tested 2
•Vessel prohibited from discharging untreated BW un0l one of the BWM requirements is met
•USCG unit received documenta0on that vessel was able to use AMS prior to discharging into river
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Why not just take the 4cket?
•Educa4on - Ensure vessel is aware of their BWM obliga0ons through outreach before
enforcement become necessary
•LOW - Formal wri\en no0ce of minor viola0ons (LOW in lieu of CP and in lieu of S&R)
•NOV - Pre-determined monetary penalty (max $10K)
•CP (Class I) - Adjudicated by a CGHO and owner/operator may be subject to CPs, as
updated annually for inﬂa0on
•S&R Proceeding - Presenta0on to an ALJ of all evidence surrounding a speciﬁc oﬀense
commi\ed by a mariner holding merchant mariner creden0als issued by CG
•LOU/Surety Bonds - Whenever a viola0on case is pursued, the MI/PSCO should
normally require a LOU or a Surety Bond from the owner/operator to ensure payment
of a penalty/ﬁne
•Criminal Proceedings - Person knowingly violates the BWM regs may be guilty of a
Class C Felony and be subject to criminal proceedings.
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Inoperable systems are a reality:
•CG-CVC Policy LeKer 18-02 – “Guidelines For Evalua0ng Poten0al Courses Of Ac0on
When A Vessel Bound For A Port In The United States Has An Inoperable Ballast Water
Management (BWM) System”
•Ship owners have complained that this le\er does not allow for long-term outages.
That is correct. If a manufacturer does not repair the system, the ship owner must ﬁnd
another qualiﬁed sevice provider.

43

44

45

In general, the Coast Guard's Oﬃce of Commercial Vessel Compliance (CG-CVC) is the
appropriate point of contact for ques0ons about current USCG requirements: CGCVC@uscg.mil
Extension requests for compliance dates under Ballast Water Management regula0ons should
be directed to environmental_standards@uscg.mil
The USCG Marine Safety Center manages the U.S. Type Approval process, and applicants should
send ques0ons to msc@uscg.mil
Ques0ons about tes0ng facili0es and acceptance as Independent Labs for the purpose of
evalua0ng Ballast Water Management Systems should be sent to typeapproval@uscg.mil
Details regarding USCG approved equipment can be found at the Coast Guard Mari0me
Informa0on Exchange (CGMIX) at h\p://cgmix.uscg.mil
NOTE:
The Coast Guard does not administer the Vessel General Permit (VGP) program. Please visit the
U.S. Environmental Protec0on Agency's website for more informa0on at h\ps://www.epa.gov/
npdes/vessels-incidental-discharge-permi€ng-3 or email vgp@epa.gov
Commercial Vessel Compliance (CVC) - Compliance manager
Opera0ng & Environmental Standards (OES) - Regula0on & policy program manager

Con0nued
Marine Safety Center (MSC) - Type approval manager
Design & Engineering Standards (ENG) - 3rd-party Independent Lab manager
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Fouling plate test, Smithsonian Environmental Research Center
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