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Dear Dr. Marcos A. Orellana
I respectfully submit the information regarding ship’s sewage and food waste, in response to your invitation for submission to “impact analysis of the IMO” on issues related to SR toxics and human rights. It is hoped that this submission could contribute to the analysis of the main issues concerning protection of human health and the environment that the IMO should strengthen.
1. [bookmark: _Hlk64837025]Sewage
Our aqua environment has improved over the past century, thanks to our society’s initiative on sewage pollution control. The IMO’s MARPOL Annex IV, which regulates ships’ sewage (black water) was approved in the 1970s and entered into force in 2003. Sewage discharge to sea is prohibited, except when it is
· processed by a comminuting and disinfecting system (CDS) and discharged > 3nm land, or 
· treated by an approved sewage treatment plant (STP), or 
· discharged from a sewage holding tank > 12nm from land under certain conditions.
These options were mirrored as Type I, II and III Marine Sanitation Devices under the US rules implemented a few decades earlier. Sewage can also be offloaded to port reception facilities. 
The effectiveness of these sewage rules has been questioned, and the MARPOL Annex IV is under revision now [1,2]. However, some important issues are left out of this work, such as 1) certified non-conformities, 2) grey water pollution, and 3) discharge of visible floating solids from sewage in high seas. These issues, if left unresolved, can deny the maritime industry from arriving at effective Annex IV. 
1.1. Certified non-conformities 
1.1.1. [bookmark: _Hlk64622904]Regulatory regimes vs treatment performance
Marine Sewage Treatment Plants need to be type tested and approved. But the performance standard is applicable to type tests only, but not to the point of discharge during operation. Once in operation, there is no compliance monitoring or performance verifications.  The IMO tightened the performance standard twice within 10 years, but in reality, the vast majority of STPs/MSDs discharge ‘virtually untreated sewage’ [3-6], widening the gap between rules and realities [7]. The extent of failure is unique and shocking in our society. 
[image: ]Wastewater industry on land has goal-based regulations by adopting a permitting regime that relies on compliance monitoring at the point of discharge to protect environment. The ‘regulatory cycle’ (figure) ensures evidence based, practicable, and sustainable regulations. They provide a level playing field that encourages the best technologies. Such permitting regime has been proven successful under Alaska’s large cruise compliance program for 20 years [8] – this is the only effective marine wastewater regulatory framework in the maritime industry.
In contrast, the type approval regimes are the foundation of marine equipment certification. When the vast majority of STPs failed to perform, people question training, operation and maintenance [3,9], but not the certified equipment itself. Such faith in the certified equipment is evidently misplaced.
1.1.2. [bookmark: _Hlk64651578]Magic boxes and non-conformities
The core of type approvals is conformity. Sadly, many certified STPs have not conformed, some even contravened science. 
Sewage treatment produces sludge, it is a fact. But many certified STPs have ‘no-sludge’. The IMO introduced a residual chlorine limit to reduce effluent toxicity, but STPs without a de-chlorination step remain certified to this day. As explained by the joint articles, these magic boxes contravene science [10,11].
The latest MEPC.227(64) Guidelines prohibit STP sewage sludge from being returned to its feed tank, because it would make the test invalid. Under the same Guideline, sending untreated grey water to an STP’s final stage became a non-conformity. Yet, multiple STPs have been certified with such non-conformities [12,13]. 
These certified “magic boxes” and non-conformities have plagued thousands of ships. They can be cheaper, smaller and ‘care-free’. STPs that conform to the rules have been ‘value-engineered’ to compete, losing their ability to perform during such a race to the bottom. Certificates of environmental technologies have been turned into licenses to pollute. 
1.1.3. [bookmark: _Hlk64736333]Corrective actions?
For many years, the calls for corrective actions have been dismissed by the approval authorities as skirmishes among equipment manufactures [14-16]. 
[bookmark: _Hlk65059150]In 2018, in an historical and courageous attempt, one approval authority withdrew the certificate of a ‘no-sludge’ STP [17,18]. However, the root-cause was not revealed. The withdrawn STP remained a certified Type II Marine Sanitation Device. Other ‘no-sludge’ STPs are advancing by obtaining additional certificates [15,19]. 
To summarise, the certified non-conformities are wide-spread and persistent. They must be recognised and corrected in an effective and transparent way. While the type approval regime can have an important role in ensuring the sea worthiness of marine environmental technologies, its role in serving a goal-based environmental regulation needs to be supported by evidence. 
1.2. [bookmark: _Hlk64836934]Grey water
1.2.1. Grey water pollutes
A ship’s grey water comes from showers, wash basins, laundries, and galleys. The grey water has greater environmental impact than black water. Ignoring grey water pollution is illogical. But grey water remains unregulated after repeated attempts [20,21] – a startling contrast to the rules and practices of the rest of our society.
Unregulated grey water has also caused widespread non-conformities to existing rules and regulations. For example, sending grey water to the final stage of a STP is a non-conformity wrongly approved and promoted by the classification societies since 2016 [13] 
Increasingly, grey water systems are becoming the dumping ground for the regulated wastes, such as food waste and food waste derivatives, often by design and by approval (see section 2).
1.2.2. Regulating grey water is a necessity
A ship’s sewage (black water) is far more concentrated than urban wastewater [22, 23, 24]. This is because it does not contain ground water infiltration, rainwater or grey water. In addition, ship’s vacuum collection system consumes only 10-20% of water comparing to a gravity flushing system, making ship’s sewage the most concentrated across all industries.
Ships also face additional challenges. Ship operators can never be as familiarised or dedicated to a STPs as full-time operators of municipal wastewater treatment plants (WWTP); ships have less space and poorer access; ships have far greater logistics challenges; ships pitch and roll, ships may use sea water flushing ...
Yet, the shipping industry is given the most stringent sewage treatment performance standard across all industries. 
Regulating grey water can bring operational conditions closer to that on land. Afterall, STPs are type tested on land using urban wastewater that already contains grey water. In Alaska, where the large cruise environmental compliance program has been a proven success, black and grey water are regulated together.
Because grey water is often interconnected with black water on ships, regulating grey water can be essential for effective implementation of the proposed sewage management plan and record books [2], as well as to help resolve grey water related non-conformities.
To summarise, regulating grey water is a necessity for an effective Annex IV, and needs to be discussed and reviewed at the IMO.  
1.3. Discharge of visible floating solids in high seas
1.3.1. Rules and practices
A ship’s sewage contains the so-called screenings material, which contains plastics, rags, wipes, and other spent sanitation products [24]. Its description under the MARPOL Annex IV is ‘visible floating solids’. 
MARPOL Annex IV permits discharge of visible floating solids in high seas, via the notorious [25] Sewage Comminuting and Disinfecting Systems (CDS) at a distance of > 3 nm from land, or via the untreated sewage at > 12nm. 
Annex IV prohibits visible floating solids in STP effluent, but this is not effective. Many STPs use ‘fine maceration’ instead of screens. Thousands of physical-chemical STPs are designed to be switched off at > 12 nm from land. 
But the most important contributing factor is the sewage holding tank. [image: ]Once sewage enters these tanks, much of the screenings material tends to form a thick layer of floating scum (photos). This scum layer is not readily broken up by a mixing device or removed by transfer pumps. Thus, the trapped screenings can only be flushed out on the high seas during periodical tank cleaning. 
1.3.2. Why this needs to stop
[bookmark: _GoBack]The existing MARPOL Convention prohibits the discharge of plastics and garbage, from all ships and in all waters. Society in general has been working hard to keep sewage screenings and plastics from our natural environment [26, 27, 28]. 
Hence, ‘visible floating solids’ is a regulatory loophole which needs to be closed asap to achieve integrated and consistent marine waste regulations, and to align maritime industry with the best practices of our society. 
2. Food waste and food waste derivatives
2.1.  National biosecurity laws and MARPOL Annex V
Food waste can disseminate plant pests and animal diseases such as swine fever, rabies, foot and mouth disease, or avian flu by international conveyances. Many countries have strict biosecurity laws to secure safe food sources, and to protect people’s livelihood and agricultural interests.
In Europe, international food waste is Category 1 Material which carries the highest level of risks [29]. In US territorial waters, food waste onboard or removed from a ship is ‘regulated garbage’ if the ship has been in any port outside the US and Canada within the previous 2-year period [30]. Canada has rules that mirror those of the US [31]. Australia considers international food waste a biosecurity risk [32,33]. In New Zealand, international food waste is regulated as ‘risk goods’ under its biosecurity laws [34,35]. 
Under these national biosecurity laws, food waste is to be secured onboard the vessel, and when applicable, transported in covered, leakproof, containers to approved facilities ashore, such as incineration plants and special landfill sites. 
Alternatively, such food waste can be discharged outside the territorial waters, which is consistent with the requirements of MARPOL Annex V. 
[bookmark: _Hlk33527272]MARPOL Annex V permits three disposal routes for food waste: to the sea (> 3 or 12 nm from land), to an onboard incinerator, or to port reception facilities. The actual disposal route must be recorded in the Garbage Record Book.  
Although Annex V makes no reference to national biosecurity laws, its implementation Guidelines MEPC.295(71) requires that food waste be directed to a holding tank when discharge to sea is prohibited. It also acknowledges the biosecurity requirements. Food waste carrying a risk of diseases or pests ‘should’ be kept separately and stored in clearly marked and tightly covered containers, and preferably retained for discharge at port reception facilities in accordance with the laws of the receiving country. 
However, many ships are given non-compliant solutions by design and by approval.
2.2. Non-compliance 
[image: ]Annex V states that, when garbage is mixed with other substances having different discharge requirements, the more stringent requirements shall apply. Hence, when food waste is mixed with unregulated grey water, the mixture shall be regulated as food waste (figure). Likewise, the mixture of food waste and sewage shall comply with both Annex IV and V. 
In reality, food waste and food waste derivatives have been connected to ship’s black and grey water systems [36], sometimes via food waste disposers [37], food waste reject water [38], and food waste digesters [39]. These systems are not labelled or managed as food waste, and hence these systems make food waste disappear, by design and by approval. 
Such practices violate the international MARPOL Annex V and the national biosecurity laws because food waste and food waste derivatives can thus be discharged in disguise as sewage and grey water within territorial waters or to local environments via port reception facilities. 
Such non-compliant designs have been endorsed by some Flag States and approved by classification societies, unfortunately at the expense of the agricultural interests of many Port States. Once approved and installed, little can be done by ship operators and masters, or even by the inspectors.  Unchallenged, this non-compliance has become systematic and widespread over a decade.
The issues have been raised to maritime authorities for many years, as well as published as joint articles [36-39], but to no avail. The aviation industry, which is subject to the same biosecurity rules, serves as a startling contrast [40,41]. 
To summarise, food waste and food waste derivatives have been made to disappear by design and by approval. The systematic non-compliant practices against international marine rules and national biosecurity laws need to be recognised by the approval authorities, and the relevant inspection regimes. Greater clarity is needed to define international food waste in the context of marine operations.

The IMO has made striking and tangible progress in many areas of its environmental initiatives. However, there is room for improvement. The issues mentioned above are not on the agenda of the IMO’s MEPC or its subcommittees. Some of the issues have been outstanding for over a decade. It is important that the issues are recognised, and reviewed, so that both the environment and the industry can benefit from effective implementation of the goal-based regulations. 
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