污染清除作业方案
Pollution Response Operation Plan
编制目的：为确保船舶污染物清除作业过程中的应急策略和具体操作方案能准确、快速制订，在海上污染物回收和清除、主要敏感资源围护、岸线清污、应急堵漏和卸载等作业过程中有章可循，保障清污作业的有序和有效开展，确保清污作业人员的安全，并防止清污过程发生二次污染，制定本方案。

适用范围：本方案适用于船舶污染物清除作业涉及的海上、内河的污染物回收和清除、主要敏感资源围护、岸线清污、应急堵漏和卸载、作业安全、二次污染以及应急预案衔接等内容。
宁波甬洁溢油应急服务有限公司设立船舶污染事故应急指挥中心，负责组织实施本方案。

对溢油事故进行评估，确定溢油的程度及其规模，测算溢油量的大小。

在相关部门统一指挥下，建立健全分类管理、分级负责制度，充分发挥应急指挥机构的作用。应急组织机构具体如下：

宁波甬洁溢油应急服务有限公司船舶污染应急响应指挥中心:

应急工作小组:

海上应急组职责：海上工作支持。组长：陈杰，张捍永作为替补，组员从应急人员中抽调，全部应急人员进行培训。
岸基应急组职责：溢油现场岸基应急。组长：尚昊，郑柯迪作为替补，组员从应急人员中抽调，全部应急人员进行培训。
机动联络组职责：应急机动、联络通讯保障。组长：屠玲，薛烈作为替补，组员从应急人员中抽调，全部应急人员进行培训。
后勤保障组职责：后勤支援。组长：夏磊，张开放作为替补，组员从应急人员中抽调，全部应急人员进行培训。
Purpose of Formulation

This Plan is formulated to ensure the prompt and accurate formulation of emergency strategies and detailed operational procedures during ship pollutant removal operations, standardize operations including offshore pollutant recovery and removal, protection of key sensitive resources, shoreline oil spill cleanup, emergency leakage stoppage and contaminated cargo unloading, facilitate orderly and efficient implementation of pollutant cleanup operations, safeguard the personal safety of cleanup personnel and avoid secondary pollution arising from cleanup activities.

Scope of Application

This Plan applies to all relevant work of ship pollutant removal operations in sea and inland river waters, covering pollutant recovery and removal, protection of major sensitive resources, shoreline decontamination, emergency leakage stoppage and unloading, operational safety control, prevention of secondary pollution as well as connection with relevant emergency response plans.

Ningbo Yongjie Ship Pollution Emergency Response Co., Ltd. sets up a Ship Pollution Accident Emergency Command Center to organize and implement this Plan.

Conduct assessment on oil spill accidents to identify the severity and scale of spills and calculate the volume of spilled pollutants.

Under the unified command of competent authorities, establish and improve a categorized administration and tiered accountability system to give full play to the functions of the emergency command body. Details of the emergency organizational structure are specified as follows:

Ship Pollution Emergency Response Command Center of Ningbo Yongjie Ship Pollution Emergency Response Co., Ltd. Emergency Working Groups

Offshore Emergency Group

Responsibility: On-site operational support at sea.

Group Leader: Chen Jie; Alternate Leader: Zhang Hanyong.

Group members shall be seconded from available emergency responders, all of whom shall receive specialized training.

Shore-based Emergency Group

Responsibility: Shore-based emergency disposal at oil spill sites.

Group Leader: Shang Hao; Alternate Leader: Zheng Kedi.

Group members shall be seconded from available emergency responders, all of whom shall receive specialized training.

Mobile Liaison Group

Responsibility: Mobile emergency deployment and communication support for liaison work.

Group Leader: Tu Ling; Alternate Leader: Xue Lie.

Group members shall be seconded from available emergency responders, all of whom shall receive specialized training.

Logistics Support Group

Responsibility: Comprehensive logistical backup and supply support.

Group Leader: Xia Lei; Alternate Leader: Zhang Kaifang.

Group members shall be seconded from available emergency responders, all of whom shall receive specialized training.
详细作业人员名单如下：

	序号
	人员级别
	姓 名
	联系电话

	1
	高级指挥
	蔡红枫
	13958209755

	2
	高级指挥
	王世华
	13958369393

	3
	高级指挥
	徐华根
	18858005488

	4
	高级指挥
	俞世雄
	15057476033

	5
	高级指挥
	屠玲
	13805842764

	6
	高级指挥
	张娇娇
	13989310255

	7
	高级指挥
	尚昊
	15867842176

	8
	高级指挥
	张开放
	15869332922

	9
	现场指挥
	夏磊
	15957420133

	10
	现场指挥
	赵霜
	15988603496

	11
	现场指挥
	陈杰
	13735006657

	12
	现场指挥
	郑柯迪
	13858286211

	13
	现场指挥
	张捍永
	13967231143

	14
	现场指挥
	薛烈
	13429395183

	15
	应急操作人员
	刘国芳
	15958091351

	16
	应急操作人员
	任存儿
	13905802821

	17
	应急操作人员
	蒋富尔
	18957207532

	18
	应急操作人员
	严瑞平
	13567650773

	19
	应急操作人员
	张文奇
	18958351216

	20
	应急操作人员
	赵巨凯
	13868218772

	21
	应急操作人员
	张国忠
	13586827302

	22
	应急操作人员
	林挺
	13867222996

	23
	应急操作人员
	蔡一鸣
	18969859096

	24
	应急操作人员
	蒋安军
	17367018656

	25
	应急操作人员
	干靖波
	13777091107

	26
	应急操作人员
	朱海国
	13805891255

	27
	应急操作人员
	陈贻明
	13484262717

	28
	应急操作人员
	袁海伟
	13515801633

	29
	应急操作人员
	袁信田
	13575629311

	30
	应急操作人员
	姚顺坦
	13575608860

	31
	应急操作人员
	许国富
	13506842166

	32
	应急操作人员
	吴吉
	13567652264

	33
	应急操作人员
	陈模财
	13646611300

	34
	应急操作人员
	俞忠奋
	18957887775

	35
	应急操作人员
	姚国伟
	15867460533

	36
	应急操作人员
	王国强
	13645803723

	37
	应急操作人员
	范忠炳
	15058264074

	38
	应急操作人员
	胡宝定
	15888151477

	39
	应急操作人员
	王忠权
	15372755668

	40
	应急操作人员
	虞和祥
	13456126971

	41
	应急操作人员
	王效荣
	15957057552

	42
	应急操作人员
	金伟勇
	13586893078

	43
	应急操作人员
	苏挺
	18857058933

	44
	应急操作人员
	刘伟苗
	13857218208

	45
	应急操作人员
	俞峥峥
	13967212125

	46
	应急操作人员
	王凯
	18967204100

	47
	应急操作人员
	张蒙跃
	18268738559

	48
	应急操作人员
	林学渊
	18768074325

	49
	应急操作人员
	丁燕良
	13750719559

	50
	应急操作人员
	张万青
	13567914955

	51
	应急操作人员
	郑蒙蕾
	15858088137

	52
	应急操作人员
	孙吉利
	13819839589

	53
	应急操作人员
	张俞
	13867226875

	54
	应急操作人员
	徐光
	13735044946


专家组：必要时聘请有关行业的专家组成专家小组。
一、总体应急策略

本公司污染物清除作业方案总体策略为：

（1）24小时应急待命

本公司具备海上船舶清污企业“一级单位”的能力要求，船舶污染清除业务实行 24小时待命制度。

（2）反应迅速

船舶污染事故是突发性环境污染事故，应急反应时效性是衡量公司应急清污能力的重要指标；公司的应急处置船在 24 小时待命的前提下，接到应急清污警情后，将立即启动本公司《防治船舶及其有关作业活动污染海洋环境应急预案》，立即出动辖区清污力量到达事故现场。

（3）防治污染

船舶污染事故的源头是船舶，本公司清污力量到达现场后，首先从源头上控制污染事故，采取应急堵漏和围控措施，防止污染事故扩大化。污染清除作业的目的是为了减少污染物对环境的污染危害，并减少污染物清除和转运处理过程中的二次污染。因此，防治污染策略贯彻本公司整个污染物清除应急作业全过程

（4）着重安全
油类物质及其炼制品有其易燃、易爆的危险性，同时还具有毒性。船舶污染清除作业过程中，保障作业人员的安全是第一要务。
I. General Emergency Strategies

The general strategies specified in the Company’s Pollutant Removal Operation Plan are set forth as follows:

(1) 24-hour Emergency Standby

The Company meets the competency criteria for a Class I enterprise engaged in marine ship pollution cleanup services and implements a 24-hour standby system for ship pollution removal operations.

(2) Rapid Emergency Response

Ship pollution incidents fall under abrupt environmental pollution accidents, and the timeliness of emergency response constitutes a key benchmark for evaluating the Company’s pollution cleanup capacity. With all emergency response vessels kept on 24-hour standby, the Company shall immediately activate its Emergency Response Plan for Prevention of Marine Environmental Pollution from Ships and Related Operations upon receipt of an emergency cleanup alert and dispatch on-site cleanup resources within its jurisdiction to the accident location without delay.

(3) Pollution Prevention and Control

Ships are the source of ship pollution incidents. Upon arrival at the accident site, the Company’s cleanup teams shall prioritize source control of pollution via emergency leakage stoppage and containment measures to curb further spread of contamination. Pollutant removal operations are designed to mitigate environmental damage caused by pollutants and avoid secondary pollution during pollutant recovery, transportation and disposal. Accordingly, the pollution prevention and control strategy shall be enforced throughout the entire emergency pollutant removal process.

(4) Safety Priority

Petroleum products and refined derivatives feature flammability, explosiveness and toxic hazards. Ensuring the personal safety of field operators shall be the top priority during all ship pollution removal operations.

二、宁波-舟山环境敏感资源的保护方案
在生态环境中，对环境变化比较敏感并因其低于损害能力脆弱而容易受到溢油和溢油应急反应影响进而造成损害的资源称为环境敏感资源。

不同的环境资源，受溢油影响的程度不同，其受溢油应急影响程度的大小可称其为溢油敏感性。溢油对于人类活动相关环境资源的影响主要是物理作用，这种作用主要是由溢油本身的颜色、气味和粘附性使资源受到破坏。物理作用越强，其潜在危害性就越大，资源的溢油敏感性就越高。溢油对生物资源和水产资源的危害主要是溢油对生物体的破坏性，既有物理作用，也有化学作用。溢油的物理覆盖可使潮间带生物、浮游生物等窒息死亡，溢油本身的毒性可使浮游生物等与之接触的生物中毒死亡，还有水产资源等都是由溢油的物理作用和
化学作用而导致的危害结果。

东海海区环境资源分类标准及保护次序

	分类
	重要性
	敏感程度
	资源价值
	保护次序
	资源举例

	A类
	非常

重要
	极为敏感
	很高生态价值和很高特殊价值
	最优先或优先保护
	国家级的珍稀、濒危物种保护区

	B类
	重要
	非常敏感
	很高生态价值或很高特殊价值
	优先或最优先保护
	国家级的自然保护区、重要的生态资源保护区

	C类
	次重要
	比较敏感
	很高经济价值
	优先或次优先保护
	重要的旅游风景区、重要的海珍品养殖区、省市级自然、地貌保护区

	D类
	一般
	一般
	一般生态价值、经济价值
	需要保护
	码头设施、滨海工矿企业


环境资源种类很多，对溢油的敏感性也大不相同。确定环境敏感资源的优先保护次序考虑的因素很多，既包括资源的溢油敏感性和资源的社会和政治影响，也包括现行应急措施的可行性以及季节性因素等。
环境资源敏感图通过标示出不同沿海资源所在地和环境敏感区以及溢油应急对策建议，可为溢油应急者提供重要信息。在溢油应急反应过程中，应急决策者从敏感图中可便捷地获得事故发生区域的敏感资源情况，通过预测溢油轨迹，分析可能遭受污染危害的敏感地区和资源种类，并根据敏感图中给出的溢油反应对策建议迅速作出应急决策，有效地保护可能受损的环境资源。
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附图1 宁波海域风景旅游区分布图
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附图2 宁波海域渔业资源及保护区分布图
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附图3 宁波海域环境敏感资源分布图

II. Protection Plan for Environmentally Sensitive Resources in Ningbo-Zhoushan Waters

Environmentally sensitive resources refer to ecological resources that are vulnerable to damages from oil spills and relevant emergency response activities due to their high susceptibility to environmental changes and weak anti-damage capacity.

Different environmental resources suffer varying degrees of impacts from oil spills, and such vulnerability is defined as oil spill sensitivity. Impacts of oil spills on environmental resources associated with human activities are mainly physical damages caused by the color, odor and adhesiveness of spilled oil. Greater physical impact corresponds to higher potential risks and stronger oil spill sensitivity of relevant resources. By contrast, damages inflicted by oil spills on biological and aquatic resources arise from both physical and chemical effects of spilled oil. Physical coverage of spilled oil may lead to suffocation death of intertidal organisms and plankton; toxic ingredients in oil can poison and kill plankton and other contacting organisms. Aquatic resources are also impaired jointly by the physical and chemical properties of spilled oil.

Environmental sensitivity mapping marks the locations of various coastal resources and environmentally sensitive areas as well as recommended oil spill emergency countermeasures, providing critical information for oil spill emergency responders. During oil spill emergency response, decision-makers can quickly obtain information on sensitive resources within the incident area from such maps. By forecasting oil spill drift trajectories, they identify sensitive zones and resource types at risk of contamination. Combined with the recommended emergency response measures specified on the maps, competent authorities can make prompt emergency decisions so as to effectively protect vulnerable environmental resources from spill damage.
三、污染源控制方案

在船舶发生碰撞，搁浅及沉没事故中，应急堵漏及卸载是溢油围控及清除作业环节中至关重要的步骤。我司在溢油应急清除作业方案中将运用以下措施进行堵漏及卸载。

1、应急堵漏方案

由于每艘船舶自备一定量的堵漏器材，如堵漏毯、堵漏板、堵漏箱、堵漏螺杆、堵漏柱、木塞、木楔、橡皮、毡子、水泥、沙子等等；因此当船体发生破损，第一时间由船方采取应急堵漏措施。

本公司应急人员到达现场后，首先考虑就地取材，使用船舶本身的堵漏器材。特殊情况时，在破口范围超过船舶自备的堵漏器材能力时，本公司将依据现场勘验情况，立即定制并准备其他堵漏器材，同时在泄漏点四周布设围油栏。破口较大时，在堵漏同时采取应急卸载和转驳。

应急堵漏处理原则：安全、快捷。

（1）破口在水线以上的应急堵漏方案

破口在船舶水线以上的应急堵漏不考虑甲板和甲板管路应急堵漏以及船壳小裂缝的情况。水线上出现破洞，船舶首先考虑在不影响船舶自身安全（密切关注稳性、浮性）的前提下，转载破损舱的污染物。小的破口主要考虑木塞、木楔，大的破口主要考虑钩头螺杆。破洞的卷口通常有向外和向内 2 种情形，考虑到卷口向外时，堵漏箱在实际应用中难以固定。为了避免事故船舶的二次污染，本公司主要考虑是冷工（打孔）作业处理。

（2） 破口在水线以下的应急堵漏

在这种情况下，首先考虑应急卸载，使得破损舱污染物液面下降到水线附近（最好是船体外部海水产生的压力略大于舱内污染物产生的压力）。这时，依据破口大小，按照上述的方法，由现场相关主管单位协调，由外来协助单位派潜水员予以处理。

2、应急卸载方案

当船舶发生碰撞、搁浅或沉没时，将油舱或燃料舱中的油品转移到其他油驳，从而在事故第一时间在源头上控制溢油事故规模。

（1）事故船舶采取转载行动之前，务必对剩余稳性、船体强度、破船稳性等等进行计算；并在相关主管机构确认同意的情况下，本公司依据事故船舶提供的信息，调集本公司相匹配的船舶对污染物进行接收转载。

（2）事故船舶丧失装卸能力，由本公司提供便携式卸载泵，进行应急卸载作业处理。

（3）应急卸载作业前应进行安全检查应急卸载方案包括卸载泵的准备及装运、现场使用及应急结束后的处理。
III. Pollution Source Control Plan

Emergency leakage stoppage and offloading constitute critical procedures for oil spill containment and cleanup following ship collisions, groundings or sinkings. The Company adopts the following measures for leakage plugging and emergency offloading as stipulated in its oil spill emergency cleanup plan.

1. Emergency Leakage Stoppage Plan

All ships carry standard on-board plugging equipment including collision mats, patch plates, leak boxes, tightening bolts, stoppers, wooden plugs, wooden wedges, rubber sheets, felts, cement and sand. Upon hull damage, the shipowner shall implement immediate on-board leakage control first.

After the Company’s emergency crew arrives on site, onboard plugging materials shall be prioritized for use. Where damage exceeds the capacity of the vessel’s self-contained equipment, the Company shall fabricate supplementary plugging materials promptly based on site inspection results and deploy oil booms around the leakage point. In case of large breaches, emergency offloading and cross-transfer shall be carried out alongside leakage stoppage.

Principles for emergency leakage repair: Safety and efficiency.

(1) Plugging for breaches above the waterline

This clause excludes small shell cracks as well as deck and deck pipeline repair. For hull openings above the waterline, the vessel shall first transfer pollutants from damaged tanks on the premise of guaranteed intact vessel stability and buoyancy. Wooden plugs and wedges are used for small openings while hooked threaded bolts are adopted for large breaches. Damaged hull edges may curl either inward or outward; outward-curled edges make leak boxes difficult to secure on site. To prevent secondary pollution, cold cutting (drilling operation) is the primary remedial measure adopted by the Company.

(2) Plugging for breaches below the waterline

Emergency offloading shall be performed first to lower the liquid level of pollutants inside damaged tanks close to the waterline, ideally allowing external seawater pressure to marginally exceed internal fluid pressure. Subject to breach size, relevant competent authorities coordinate external divers to conduct plugging in accordance with the aforesaid methods.

2. Emergency Offloading Plan

In cases of collision, grounding or sinking, oil from cargo or fuel tanks shall be transferred to receiving barges to contain spill volume at source at the earliest opportunity.

(1) Prior to any transfer operation, calculations on residual stability, hull structural strength and damaged buoyancy shall be completed. Upon approval from competent authorities, the Company deploys suitable receiving vessels to receive and transfer pollutants based on data submitted by the stricken ship.

(2) Where the casualty loses its inherent loading/unloading capability, the Company provides portable offloading pumps for emergency liquid transfer.

(3) Pre-operation safety inspection is mandatory before offloading; the emergency offloading scheme covers pump preparation & shipment, field deployment and post-operation disposal upon completion of emergency response.
船舶类型和载货种类的污染源控制方案：

	船型
	污染物
	控制方案

	普通船舶
	船舶燃料油
	由于每艘船舶自备一定量的堵漏器材，如堵漏毯、堵漏板、堵漏箱、堵漏螺杆、水泥、沙子等；因此当船体发生破损，第一时间由船方采取应急堵漏措施。本公司应急人员到达现场后，首先考虑就地取材，使用船舶本身的堵漏器材。特殊情况时，在破口范围超过船舶自备的堵漏器材能力时，本公司将依据现场勘验情况，立即定制并准备其他堵漏器材，同时在泄漏点四周布设围油栏。破口较大时，在堵漏同时采取应急卸载和转驳。

	载运散装持久性油类的船舶
	1、持久性油类，如原油、燃油、重柴油和润滑油等。

2、船舶燃料油。
	

	载运散装非持久性油类的船舶
	非持久性油类，如汽油、轻质柴油、航空煤油、轻质原油等。
	1、首先从船方获得油品种类，火灾爆炸危险性、毒害性等安全及应急措施信息，必须采取防爆措施，采用防爆堵漏用具；作业人员应穿上防护衣、防护鞋、戴上防护眼镜和防护手套。

2、船体破损的情况（破口形状、大小、液体压力等），评估本公司堵漏用具的适用性及堵漏作业的可行性和安全性。


四、海上污染物回收和清除方案
（一）溢油应急行动名单及相关职责
1、宁波甬洁溢油应急服务有限公司船舶污染应急指挥中心:

应急工作小组:

海上应急组职责：海上工作支持。

岸基应急组职责：溢油现场岸基应急。

机动联络组职责：应急机动、联络通讯保障。

后勤保障组职责：后勤支援。

2、应急指挥中心电话

应急值班电话：0574-27996855，传真0574-27996860。

红联值班电话：0574-86197110，          传真0574-86197110。

大榭值班电话：0574-86767950，          传真0574-86767950。

3、应急启动程序及指挥层构设置

①公司设立应急指挥中心，总指挥、副总指挥由公司总经理指定；成员由应急处置部、综合办公室、业务部以及财务部相关成员组成。应急指挥中心日常工作开展由应急处置部负责。

②本应急预案一经启动，立即成立应急工作小组。应急工作小组组长由应急指挥中心指定。应急工作小组下设：海上应急组、岸基应急组、机动联络组、后勤保障组，必要时聘请船舶污染应急方面的专家组成专家咨询组。

4、各岗位分工及职责

（1）应急指挥中心

①负责应急预案中本公司各项应急处置行动的全局指挥和协调。

②根据污染规模和发展态势，批准应急清污抢险方案的实施。

③负责应急清污抢险方案和清污信息等重大事项的签署和上报。

④协调与相关单位的信息沟通与协同配合工作。

⑤根据事态发展和需要，召集专家咨询组研究应急清污方案等。

（2）应急工作小组

①接受相关主管部门和公司应急指挥中心指令，组织指挥污染围控和清污工作。

②及时掌握清污现场情况，评估应急清污抢险方案的有效性。 

③与应急指挥中心保持有效通讯联系，做好现场信息反馈和记录。

④督察现场应急清污作业，配合解决清污现场的各类具体问题。

⑤负责清污抢险行动的后勤保障、人员防护和力量调配工作。

（3）相关部门职责

海上应急组：海上工作支持

①负责水域船舶污染监视和协议船舶的污染应急防备工作。

②根据公司应急清污方案组织实施污染现场的应急清污行动。

③及时向应急指挥中心报告事故现场应急清污的紧急重要情况。

④负责当日现场船舶的调度等工作。

岸基应急组：溢油现场岸基应急

①负责岸基应急人员的日常管理和培训、演练、考核等工作。 

②负责应急清污行动中岸基人员和设备调配及作业安全工作。

③督察现场应急清污作业，配合解决清污现场的各类具体问题。

④负责做好应急行动的信息记录、总结评估和费用清算工作。

机动联络组：应急机动联络、通讯、设备交通装运等

①与应急指挥中心保持有效通讯联系，做好现场信息反馈和记录。

②负责在紧急情况下的计算机网络、通讯联络的畅通；及时做好应急指挥中心、应急工作小组及内部各应急作业组成员的信息联系以及周边相关单位和上级领导之间的信息传递与沟通。

③协助做好应急清污行动中设备、器材的装调运。

④协助做好应急行动的信息记录、总结评估和费用清算工作。

⑤整理所有物资出入库材料，船舶使用清单等相关理赔材料。

后勤保障组：后勤支援

①负责应急清污行动中通讯器材、车辆调配等后勤保障工作。

②负责应急清污行动中医疗救护、膳食住宿、人员接待工作。

③负责提供船舶污染应急清污行动的资金保障和支持工作。

④负责应急清污专家的接待及相关会议的召开工作。

（二）宁波舟山海域溢油影响预测评价及清污方案如下:
模拟结果中，红色为水面浮油，橙色为上岸溢油，黄色为溢油扫海痕迹。红色圆形标记为度假旅游区，绿色圆形标记为风景旅游区，黑色圆形鸟形标记为自然保护区。

（1）螺头水道污染清除作业方案
4000吨中东原油、持续泄漏2小时，冬季大潮涨憩，风向NNW，风速5m/s，溢油在泄漏后，我司运用溢油模拟软件模拟出在落潮流和风的作用下，溢油3h到达穿山半岛北侧，6h全部到达岸边，此后在NNW风压下，基本稳定在这个区域，没有进一步漂移扩散。

溢油扩散范围较小，由于集中在穿山半岛北岸，溢油并没有全部上岸，4000吨溢油中仅有1500吨上岸，大部分仍然漂浮在岸边，造成的污染损害相对较小。
IV. Offshore Pollutant Recovery and Removal Plan

(I) List of Oil Spill Emergency Response Personnel and Relevant Responsibilities

1. Ship Pollution Emergency Response Command Center of Ningbo Yongjie Ship Pollution Emergency Response Co., Ltd. Emergency Working Groups

Offshore Emergency Group: Provide operational support at sea.

Shore-based Emergency Group: Conduct on-site shore-based emergency response for oil spills.

Mobile Liaison Group: Take charge of mobile emergency deployment as well as communication and liaison support.

Logistics Support Group: Deliver comprehensive logistical backup services.

2. Emergency Command Center Contact Numbers

Emergency Duty Hotline: 0574-27996855; Fax: 0574-27996860

Honglian Duty Hotline & Fax: 0574-86197110

Daxie Duty Hotline & Fax: 0574-86767950

3. Emergency Activation Procedure and Command Structure

① The Company establishes an Emergency Command Center, with the Commander-in-Chief and Deputy Commander-in-Chief appointed by the Company’s General Manager. Its members consist of staff from the Emergency Disposal Department, General Administration Office, Business Department and Finance Department. The Emergency Disposal Department undertakes daily routine management of the Command Center.

② Upon activation of this emergency plan, an Emergency Working Group shall be set up immediately with its group leader designated by the Emergency Command Center. The Working Group comprises four subgroups: Offshore Emergency Group, Shore-based Emergency Group, Mobile Liaison Group and Logistics Support Group. An Expert Advisory Panel consisting of ship pollution emergency specialists may be engaged when necessary.

4. Job Allocation and Responsibilities of Each Post

(1) Emergency Command Center

① Exercise overall command and coordination of all in-house emergency disposal activities specified in the emergency plan.

② Approve the implementation of emergency cleanup and salvage schemes according to pollution magnitude and spill development trend.

③ Sign off and submit major documents including emergency cleanup plans and spill-related information to competent authorities.

④ Coordinate information exchange and joint operations with relevant external organizations.

⑤ Convene the Expert Advisory Panel to deliberate on emergency cleanup schemes based on incident progression and actual needs.

(2) Emergency Working Group

① Execute instructions issued by competent regulatory authorities and the Company’s Emergency Command Center to organize and implement pollution containment and cleanup operations.

② Keep track of on-site cleanup progress and assess the effectiveness of emergency response plans.

③ Maintain smooth communication with the Emergency Command Center for timely on-site information feedback and documentation.

④ Supervise field cleanup operations and assist in resolving various practical problems at the spill site.

⑤ Manage logistics support, personal protective arrangement and manpower deployment for all cleanup and salvage activities.

(3) Responsibilities of Functional Subgroups

Offshore Emergency Group (Offshore Operational Support)

① Carry out waterborne ship pollution surveillance and pre-emergency preparedness for contracted spill response vessels.

② Organize and execute on-site emergency cleanup in line with the Company’s approved spill response plan.

③ Promptly report critical emergency conditions at the spill site to the Emergency Command Center.

④ Arrange daily dispatch of response vessels on scene.

Shore-based Emergency Group (On-site Shoreline Emergency Response)

① Administer routine management, training, drill organization and performance assessment of shore-based emergency crew.

② Allocate shore-based manpower and equipment as well as oversee operational safety during cleanup operations.

③ Supervise field cleanup work and help resolve on-site operational issues.

④ Complete emergency documentation, post-operation evaluation and cost settlement after response completion.

Mobile Liaison Group (Mobile Emergency, Communication, Equipment Loading & Transportation)

① Sustain effective communication with the Emergency Command Center for on-site data recording and feedback.

② Ensure unimpeded IT network and communication channels in emergencies; facilitate information transmission among the Command Center, internal working groups, superior authorities and surrounding cooperating entities.

③ Assist in loading, transportation and deployment of emergency equipment and supplies.

④ Support documentation compilation, post-incident evaluation and cost accounting.

⑤ Collate warehouse in/out records and vessel usage lists required for insurance claim settlement.

Logistics Support Group (Logistics Services)

① Allocate communication equipment and vehicles to guarantee logistical needs of emergency cleanup.

② Arrange on-site medical assistance, catering, accommodation and visitor receptions for response personnel.

③ Secure fund allocation and financial backing for all ship pollution emergency cleanup operations.

④ Provide reception services for invited spill response experts and organize relevant seminars and meetings.

(II) Oil Spill Impact Prediction, Assessment and Cleanup Plan for Ningbo-Zhoushan Sea Area

In simulation results: red marks represent floating oil on water surface; orange denotes oil stranded on shorelines; yellow indicates swept oil slick traces. Red circles stand for resort & tourism zones, green circles for scenic tourist areas, and black circular bird icons for nature reserves.

(1) Pollution Removal Operation Plan for Luotou Waterway

An estimated 4,000 tons of Middle Eastern crude oil leaks continuously over 2 hours during high water slack of winter spring tide under NNW wind at 5 m/s wind speed. Per the Company’s oil spill modeling software, driven by ebb tide and prevailing wind, spilled oil reaches the northern coast of Chuanshan Peninsula in 3 hours and fully strands along the shoreline within 6 hours. Under persistent NNW wind stress, the oil remains concentrated in this area without further drifting or dispersion.

Given limited spreading scope and concentration along the northern Chuanshan Peninsula shore, not all spilled oil strands ashore; only 1,500 tons out of the total 4,000 tons runs aground on the coastline while most remains afloat near the bank, resulting in relatively mild environmental pollution damage.
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泄漏后3小时
应急处置现场应急实施方案
海上应急组组长立刻赶往停靠在附近的专业溢油应急船赶往事发现场，利用船上的充气式围油栏先行对溢油进行围控，并用船上的收油机对围控的溢油进行有效回收。

岸基应急组组长立即调配溢油物资到应急船上，海上应急组副组长立刻带领其他相关操作人员携带溢油应急物资指挥另外一条专业溢油应急船及相关辅助船赶往现场进行支援。根据当时的潮流、风向、风速等条件，在穿山半岛北侧提早布防浮子式围油栏，同时可以采取两船J形布防围油栏对溢油进行有效的围控和回收。

应急操作人员协助溢油应急船上人员对溢油发生地点的搁浅或碰撞船舶进行卸载作业，将过驳的油类临时存储在溢油应急船油舱内。辅助船上操作人员负责向海面抛投和回收吸油毡。
当海面油污基本清理完毕，使用收油机、吸油毡等都无法有效回收溢油的情况可使用具有生物降解功能的溢油分散剂。

在全面使用各类清污技术的同时我司将根据各种直接因素和间接因素的影响根据现场的实际情况，及时调整应对策略，最大限度地发挥出所用技术的最佳效果。

同时向相关部门及时作好汇报工作，对溢油的程度，规模，采取的围控方式，取得的效果和现场的情况进行实时报告。

后勤保障组负责为海上应急组及其他相关部门提供安全防护服，对讲机，安全帽，医疗应急物品，资金保障。

回收的油类、类油物和沾油废弃物由宁波甬洁溢油应急服务有限公司办理相关手续和网上申报后交由协议单位对回收的污染物进行清理与无害化处理。

在油污应急行动中由各部门做好各项记录。对各类记录表格和收集的事故描述、各项数据予以记录并整理。
各部门对水上油污事故的控制、监视、清除中所投入的人力资源、物力资源（派出人次、动用船艇的总艘次、调配防污染设备和器材的种类及数量、花费的时间和费用等）做详细的文字记录备查。

各部门将清污工作过程（出动清污队伍的人次和时间、动用清污设施设备及器材的种类数量和时间、各协作部门的费用支出明细情况等）进行文字记录。

对螺头水道清污工作完成后，由总指挥向当地相关部门申请清污工作结束，在得到相关部门的批准后方可结束全部的溢油应急程序。

溢油应急终止后,宁波甬洁溢油应急服务有限公司组织全体参与人员进行溢油应急响应评估工作，整理和审查溢油应急记录和相关资料。
（2）甬江港区及镇海港区水域污染清除作业方案

在甬江水域船舶搁浅以及船舶碰撞事故一般比较多发。由于甬江水域属于浅水区域航道，又属于相对封闭的非开阔水域。周边水域又存在大量油库、油类码头及化工厂，在发生溢油事故后对于采用的清污手段将会非常关键。

镇海港区水域集中了大量油码头，油库等高敏感区域及设施。包括镇海13#、14#、15#、16#等油品、液体化工码头及附属油库，一旦发生辖区内水域溢油事故将直接威胁到油库的安全。如果由于溢油爆炸自燃引发附近油库燃料燃烧爆炸，溢油将对甬江及周边水域造成重大污染。

由于我司的溢油应急船舶停靠基地就在甬江水域的江南1号码头，无论是溢油应急船舶还是物资都能够在最快的时间内调往事发地点。

清除作业方案：
对油品、液体化工码头水域的溢油量进行测算，已经确认周边水域为高风险区域，对其可能产生的风险进行分析评估。

海上应急组组长立刻赶往停靠在附近的专业溢油应急船并指挥相关辅助船舶携带溢油应急物资赶往事发现场。应急指挥中心调遣停靠附近的专业溢油应急船赶往事发现场，协助另一艘专业溢油应急船在溢油区利用船上的充气式围油栏先行对溢油进行围控，并用船上的收油机对围控的溢油进行有效回收。针对此水域为非开阔水域，在布设围油栏时可以考虑采用J型布放的形式。
由于溢油事故发生在油库附近水域，可以考虑使用防火围油拦进行围控，并配合使用PVC围油栏等物资设备。在布设围油拦的同时，考虑到油品、液体化工码头周边水域为浅水区域可以同时使用适合浅水区域的溢油回收设备，如：堰式收油机，刷盘式收油机等溢油回收设备进行回收。防火围油栏可以通过镇海1-9#杂货码头通过码头吊机吊装到辅助船上，也可以通过北仑通用码头吊装到辅助船舶上。
由于附近有很多的油库可以在布设围油栏的同时将溢油采用导向围控方式，将溢油导向远离及油库的区域进行集中快速回收处理。并在油库区域的岸边布设一定数量的岸滩围油栏，防止溢油一旦漂移上岸威胁到炼油厂及油库的安全及造成环境污染。

在溢油的初期，是油气蒸发最大的阶段，安排所有船舶、清污和救护人员处于浮油的上风，关闭船上不必要的进风口，消除所有可能的火源，采取措施防止易燃气体进入居住舱室和机舱处所。

跟当地相关部门联系报告，禁止任何人和船舶进入浮油区域内，安排清污工作在浮油的边缘地区，在浮油经过一定时间的自然挥发后，安排清污人员及船舶进入浮油区域内进行清污作业。

所有参加清污的船艇及动力设备、工具，安排使用具备火星消除装置，防止清污工作产生火花。我司现场指挥人员密切注意浮油和清污作业的动态，制止在危险的条件下进行清污作业。
岸基应急组组长立即调配溢油物资到应急船上，海上应急组副组长立刻带领其他相关操作人员携带溢油应急物资指挥相关辅助船赶往现场进行支援。调运应急物资的同时考虑到本次溢油事故水域附近存在大量的油库等高敏感区，故将调运大量防火围油栏前往溢油事发地点，以备处置时的使用。
在该区布放围油栏之前进行设锚措施，锚的使用量和大小取决于作用在围油栏上的风，浪，波浪产生的力的大小及水流的流向，围油栏的长度，船舶的大小等因素。此次采用的浮子式围油栏每40-80M抛2个锚。充气式围油栏每100M，抛2-4个锚。

应急操作人员协助溢油应急船上人员对溢油发生地点的搁浅或碰撞船舶进行卸载作业，将过驳的油类临时存储在溢油应急船油舱内。辅助船上操作人员负责向海面抛投和回收吸油毡。

当海面油污基本清理完毕，使用收油机、吸油毡等都无法有效回收溢油的情况下需使用溢油分散剂时可使用具有生物降解功能的溢油分散剂。

在全面使用各类清污技术的同时我司将根据各种直接因素和间接因素的影响根据现场的实际情况，及时调整应对策略，最大限度地发挥出所用技术的最佳效果。

同时向相关部门及时作好汇报工作，对溢油的程度、规模、采取的围控方式，取得的效果和现场的情况进行实时报告。

后勤保障组为海上应急组及其他相关部门提供安全防护服，对讲机，安全帽，医疗应急物品，资金保障。

回收的油类、类油物和沾油废弃物由宁波甬洁溢油应急服务有限公司办理相关手续和网上申报后交由协议单位对回收的污染物进行清理与无害化处理。

在油污应急行动中由各部门做好各项记录。对各类记录表格和收集的事故描述、各项数据予以记录并整理；

各部门对水上油污事故的控制、监视、清除中所投入的人力资源、物力资源（派出人次、动用船艇的总艘次、调配防污染设备和器材的种类及数量、花费的时间和费用等）做详细的文字记录备查。

各部门将清污工作过程（出动清污队伍的人次和时间、动用清污设施设备及器材的种类数量和时间、各协作部门的费用支出明细情况等）进行文字记录。

对甬江港区及镇海港区清污工作完成后，由总指挥向当地相关部门申请清污工作结束，在得到相关部门的批准后方可结束全部的溢油应急程序。

溢油应急终止后,宁波甬洁溢油应急服务有限公司组织全体参与人员进行溢油应急响应评估工作，整理和审查溢油应急记录和相关资料。
On-Site Emergency Implementation Plan for Pollution Response

(1) Pollution Removal Operation Plan for Luotou Waterway

The Team Leader of the Offshore Emergency Group shall immediately board the dedicated oil spill response vessel berthed nearby and proceed to the incident site. Inflatable oil booms on board shall be first deployed to contain the spilled oil, and oil skimmers on the vessel shall be used to effectively recover the contained oil.

The Team Leader of the Shore-based Emergency Group shall immediately allocate oil spill response supplies to the response vessels. The Deputy Leader of the Offshore Emergency Group shall promptly lead other relevant operators, carry oil spill emergency materials, and command another dedicated oil spill response vessel and auxiliary vessels to the site for reinforcement. According to the tidal current, wind direction, wind speed and other on-site conditions, floating oil booms shall be pre-deployed on the northern shore of Chuanshan Peninsula. Meanwhile, two-vessel J-type boom deployment may be adopted to effectively contain and recover the spilled oil.

Emergency operators shall assist the crew of the oil spill response vessel in conducting offloading operations on the stranded or collided vessel at the spill site, and temporarily store the transferred oil in the cargo tanks of the response vessel. Operators on auxiliary vessels shall be responsible for throwing and recovering oil absorbent pads over the water surface.

When the oil contamination on the sea surface is basically cleaned up, and oil skimmers, absorbent pads and other equipment can no longer effectively recover the spilled oil, biodegradable oil spill dispersants may be applied.

While comprehensively applying various cleanup technologies, the Company shall timely adjust response strategies based on direct and indirect factors and actual on-site conditions to maximize the effectiveness of the technologies employed.

Meanwhile, timely reports shall be submitted to relevant authorities, including real-time updates on the severity and scale of the spill, containment methods adopted, response effects and on-site situation.

The Logistics Support Group shall provide safety protective clothing, walkie-talkies, safety helmets, emergency medical supplies and financial support for the Offshore Emergency Group and other relevant departments.

The recovered oil, oil-like substances and oil-contaminated wastes shall be subject to relevant formalities and online declaration by Ningbo Yongjie Oil Spill Emergency Service Co., Ltd., and then transferred to contracted units for treatment and harmless disposal.

All departments shall keep complete records during the oil spill emergency response, including documentation and consolidation of various record forms, incident descriptions and collected data.

Detailed written records shall be kept by all departments for future reference regarding human and material resources input in the control, monitoring and cleanup of the water oil spill incident (including personnel dispatched, total number of vessels deployed, types and quantities of anti-pollution equipment allocated, time and costs incurred, etc.).

All departments shall document the cleanup process (including personnel turnout and working hours, types, quantities and operating time of cleanup facilities and equipment, detailed expense statements of cooperating departments, etc.).

Upon completion of cleanup operations in Luotou Waterway, the Commander-in-Chief shall apply to local relevant authorities for termination of cleanup operations. The entire oil spill emergency procedure shall be concluded only after approval is obtained.

After the termination of oil spill emergency response, Ningbo Yongjie Ship Pollution Emergency Response Co., Ltd. shall organize all participants to conduct an emergency response evaluation, and sort out and review emergency records and relevant materials.



(2) Pollution Removal Operation Plan for Yongjiang Port Area and Zhenhai Port Area Waters

Ship grounding and collision incidents occur frequently in Yongjiang waters. As a shallow-water channel and a relatively enclosed, non-open water area, with numerous oil depots, oil terminals and chemical plants in the surrounding waters, the selection of cleanup methods is critical in the event of an oil spill.

The waters of Zhenhai Port Area are concentrated with highly sensitive areas and facilities such as numerous oil terminals and oil depots, including Zhenhai No.13, 14, 15, 16 oil and liquid chemical terminals and affiliated oil depots. Once an oil spill occurs in the jurisdictional waters, it will directly threaten the safety of oil depots. If oil spill explosion and spontaneous combustion trigger combustion and explosion of fuel in nearby oil depots, the spill will cause severe pollution to Yongjiang and surrounding waters.

As the Company’s oil spill emergency vessel berthing base is located at Jiangnan No.1 Wharf in Yongjiang waters, both emergency vessels and supplies can be dispatched to the incident site in the shortest time.

Cleanup Operation Plan:

Calculate the volume of spilled oil in the waters of oil and liquid chemical terminals, confirm the surrounding waters as high-risk areas, and analyze and assess potential risks.

The Team Leader of the Offshore Emergency Group shall immediately board the nearby dedicated oil spill response vessel and command relevant auxiliary vessels carrying emergency supplies to the incident site. The Emergency Command Center shall dispatch another nearby dedicated oil spill response vessel to assist in containing the spilled oil with inflatable booms and recovering it with on-board oil skimmers. Given the non-open water characteristics, J-type boom deployment shall be adopted.

As the spill occurs near oil depots, fire-resistant oil booms shall be used for containment, together with PVC oil booms and other equipment. Considering the shallow-water conditions around oil and liquid chemical terminals, shallow-water adapted recovery equipment such as weir skimmers and brush-type skimmers shall be deployed simultaneously. Fire-resistant booms can be loaded onto auxiliary vessels via quay cranes at Zhenhai No.1-9 General Cargo Wharf or Beilun General Wharf.

Given the proximity of multiple oil depots, directional containment shall be implemented to guide the spilled oil away from oil depots for centralized and rapid recovery. A certain number of shoreline oil booms shall be deployed along the banks of oil depot areas to prevent spilled oil from drifting ashore and threatening refineries, oil depots and causing environmental pollution.

The initial stage of oil spill is the peak period of oil and gas evaporation. All vessels, cleanup and rescue personnel shall be positioned upwind of the floating oil. Unnecessary air intakes on vessels shall be closed, all potential ignition sources eliminated, and measures taken to prevent flammable gases from entering accommodation and engine rooms.

Coordinate and report to local relevant authorities, prohibit any personnel and vessels from entering the floating oil area, and conduct cleanup operations at the edge of the slick. After natural volatilization of the floating oil, cleanup personnel and vessels may enter the area for operations.

All cleanup vessels, power equipment and tools shall be equipped with spark arresters to prevent sparks during operations. On-site commanders shall closely monitor the dynamics of floating oil and cleanup operations, and halt operations under hazardous conditions.

The Team Leader of the Shore-based Emergency Group shall immediately allocate oil spill supplies to response vessels. The Deputy Leader of the Offshore Emergency Group shall lead relevant operators with emergency materials and command auxiliary vessels to reinforce the site. Considering the large number of highly sensitive oil depots nearby, a large quantity of fire-resistant booms shall be transported to the spill site for standby use.

Anchoring measures shall be implemented prior to boom deployment. The quantity and size of anchors depend on wind, wave and current forces acting on the booms, boom length, vessel size and other factors. For floating booms, 2 anchors shall be deployed every 40–80 meters; for inflatable booms, 2–4 anchors every 100 meters.

Emergency operators shall assist in offloading operations on the stranded or collided vessel, temporarily storing transferred oil in response vessel tanks. Auxiliary vessel crew shall deploy and recover oil absorbent pads.

When oil skimmers and absorbent pads are no longer effective, biodegradable oil spill dispersants may be used.

While applying various cleanup technologies, the Company shall adjust strategies timely based on on-site conditions to maximize effectiveness.

Timely reports shall be submitted to relevant authorities with real-time updates on spill severity, scale, containment methods, effects and on-site status.

The Logistics Support Group shall provide safety protective clothing, walkie-talkies, safety helmets, emergency medical supplies and financial support.

Recovered oil, oil-like substances and oil-contaminated wastes shall go through formalities and online declaration by the Company, then be transferred to contracted units for harmless disposal.

All departments shall maintain complete records during emergency operations, including incident descriptions, data and documentation.

Detailed written records shall be kept for human and material resources input (personnel, vessels, equipment, time and costs) for future reference.

Cleanup processes (personnel, equipment, working hours, expense details) shall be documented by all departments.

Upon completion of cleanup in Yongjiang and Zhenhai Port Areas, the Commander-in-Chief shall apply to local authorities for termination of operations. The emergency procedure shall end only after official approval.

After termination of emergency response, Ningbo Yongjie Ship Pollution Emergency Response Co., Ltd. shall organize all participants to conduct response evaluation, and collate and review emergency records and materials.

（3）捕捞区周边水域污染清除作业方案

尤其在象山港水域周边地区分布有渔业养殖及捕捞区域，此水域地区相对敏感资源丰富。并在捕捞区范围内存在大量岛屿及滩涂及重要港口设施。一旦发生大面积溢油事故，对于清污工作将是极大的挑战。

清除作业方案：
应急指挥中心通过历史数据绘制的应急反应指挥用的海图对周边水域的环境资源进行分析及调查，于此同时估算溢油规模及时了解此次溢油事故的溢油量。

海上应急组组长立刻赶往停靠在附近的专业溢油应急船指挥并赶往事发现场，利用船上的充气式围油栏先行对溢油进行围控，并用船上的收油机对围控的溢油进行有效回收。

岸基应急组组长立即调配溢油物资到应急船上，海上应急组副组长立刻带领其他相关操作人员携带溢油应急物资指挥另外一条停靠的专业溢油应急船及相关辅助船赶往现场进行支援。调运应急物资的同时考虑到本次溢油事故水域附近存在大量的岛屿及滩涂等敏感资源，故将调运大量岸滩围油栏前往溢油事发地点，以备处置时的使用。对敏感带的沙滩及时进行围控。
应急操作人员协助溢油应急船上人员对溢油发生地点的搁浅或碰撞船舶进行卸载作业，将过驳的油类临时存储在溢油应急船油舱内。辅助船上操作人员负责向海面抛投和回收吸油毡。在全面使用各类清污技术的同时我司将根据各种直接因素和间接因素的影响根据现场的实际情况，及时调整应对策略，最大限度地发挥出所用技术的最佳效果。由于溢油地点的水域为捕捞区附近，故此次溢油应急处置不考虑使用消油剂进行溢油的清除工作。
同时向相关部门及时作好汇报工作，对溢油的程度、规模、采取的围控方式，取得的效果和现场的情况进行实时报告。

后勤保障组负责为海上应急组及其它相关部门提供安全防护服，对讲机，安全帽，医疗应急物品，资金保障。

回收的油类、类油物和沾油废弃物由宁波甬洁溢油应急服务有限公司办理相关环保手续和网上申报后交由协议单位对回收的污染物进行清理与无害化处理。

在油污应急行动中由各部门做好各项记录。对各类记录表格和收集的事故描述、各项数据予以记录并整理；

各部门对水上油污事故的控制、监视、清除中所投入的人力资源、物力资源（派出人次、动用船艇的总艘次、调配防污染设备和器材的种类及数量、花费的时间和费用等）做详细的文字记录备查。

各部门将清污工作过程（出动清污队伍的人次和时间、动用清污设施设备及器材的种类数量和时间、各协作部门的费用支出明细情况等）进行文字记录。

对渔业养殖及捕捞区清污工作完成后，由总指挥向当地相关部门申请清污工作结束，在得到相关部门的批准后方可结束全部的溢油应急程序。

溢油应急终止后,宁波甬洁溢油应急服务有限公司组织全体参与人员进行溢油应急响应评估工作，整理和审查溢油应急记录和相关资料。
（4）化学品污染清除作业方案

液体化学品清污方法
液体化学品按照比重、溶解性可分为如下四类：

（一）沉降型化学品—比重大于水，且不溶于水的物质。

（2）溶于水型化学品—溶解于水中，而且在它们溶解之前不易挥发、不易蒸发。

（3）漂浮型化学品—比重小于水，不溶于水且不易挥发的液体物质。

（4）挥发型化学品—比重小于水，且易挥发的液体。

针对每种化学品泄漏类型的应急行动策略如下：

（1）沉降于水中的化学品

对于凝点低于环境温度的也考虑人工捞取的措施，但首先要保证清污人员安全。利用机械疏浚设备或泵真空等各种适于在浅水区域的接收设备，清污措施要根据现场的实际情况而定，通过现场指挥协同各方面开展应急行动。
（二）溶于水型化学品

在理论上可以采取应急行动，但是在实践中却很少这样做，因为应急行动有可能增加对周围人群健康及环境风险。通常更可取更现实的应急手段是对水体的稀释搅拌，这样会减少对人类造成的风险，对污染水域反复进行机械搅拌分散措施有助于促进这一过程。

（三）漂浮于水上的化学品

类油类化学品泄漏应急行动参照溢油事故应急措施开展应急行动。对于溢油及类油物质溢出的应急措施适用于这类污染物，利用围油栏限制漂浮物质的扩散以保护易受损区域，根据不同的环境条件和预期目的可以选择不同类型的设备，此外还要选择相适宜的围油栏材料（如：PVC 围油栏不适用于液体化学品围控）。同时还要考虑应用收油机器（如：隔膜泵等）、吸油材料、化学吸附颗粒将水面的物质回收，如对二甲苯可使用活性炭或其他惰性材料进行吸附。类油液体化学品，当厚度在 0.1mm 左右时，可用化学吸附材料、消油剂、吸油材料、燃烧等方法。如果污染物扩散到岸线，本公司将根据不同情况采用热水冲洗、浇洒石灰粉末、稻草清刷等，但必须注意清除后的材料回收，避免二次污染。

（四）挥发性化学物质

对挥发性化学物质泄漏事故的应急行动是非常有限的，在理论上灭火泡沫可以用来覆盖化学物质以减少它的挥发速率。通常低闪点的物质在数分钟内基本就挥发掉，在实践中尽快向下风向区域发出警报是最佳选择。挥发性化学物质的泄漏回收设备必须考虑到防火防爆的要求，部分化学品蒸气较空气重，容易聚集在水面上并扩散到较远的地方，可使用船上的消防水泡进行消防监护和海域空气稀释作业，应急处置必须考虑遇明火时回燃的危险因素。

注意事项：具体的回收处置方法必须向签订协议的船方或码头方索取泄漏化学品的MSDS，防止次生事故的发生。
化学品泄漏事故应急特别注意事项

在化学品污染事故的应急反应行动中，现场作业和救护人员应优先考虑清污人员的安全，采取适当的措施防止事故升级。因此，在采取应急措施时，要特别注意：

（1）听从政府管理部门的指挥，在保障人员安全的前提下进行污染清除作业。

（2）防止火灾和爆炸事故的发生。特别是有些化学品发生泄漏后，在空气中的挥发性很大，极易引发火灾。

（3）泄漏发生初期，是化学品蒸发最大的阶段，所有船舶、清污和救护的人员尽量处于污染物的上风，关闭船上不必要的进风口，消除所有可能的火源，采取措施防止易燃气体进入居住舱室和机舱处所；禁止任何人和船舶进入污染物区域内，清污工作应在污染物的边缘地区，在污染物经过一定时间的自然挥发后，方可进入进行清污作业；在清污作业时，应确保有足够的水上和陆上消防力量监护，一旦发生火灾，即可实施灭火救援。

（4）所有参加清污的船艇及动力设备工具必须具备火星熄灭器，防止清污作业产生火花。

（5）现场指挥人员应密切注意污染物的漂移和清污作业的动态，不要在危险条件下进行清污作业。

（6）化学品泄漏事故发生后，考虑其挥发毒性和可燃性以及天气海况，以泄漏地点为中心，分别划定内层处置区、警戒区和外围疏散区。内层应急处置区内主要留有一线处置人员、环境监测人员，在防护上应该满足最高级防护要求，如自给正压式呼吸器、穿防毒物渗透工作服等；警戒区内设置应急物资集合点、消防器材集合点、残液回收设备停放点，所以应留有应急器材输送人员、消防待命人员、环境监测人员、二线处置人员应配备佩戴过滤式防毒面具、防静电工作服等；外围疏散区内应留有前线指挥人员、警戒人员、环境监测人员。应准备相应个人防护设备。上述各种防护装备根据具体化学品特性情况进行配备。
(3) Pollution Removal Plan for Waters Near Fishing Zones

Fishery breeding and fishing areas are distributed around Xiangshan Port, where environmentally sensitive resources are abundant. Numerous islands, tidal flats and critical port facilities exist within the fishing zone. A large-scale oil spill here would pose an extreme challenge to cleanup operations.

Cleanup Operation Plan

The Emergency Command Center analyzes and investigates environmental resources in surrounding waters using nautical charts for emergency command prepared from historical data, while estimating the spill scale and determining the spilled volume in a timely manner.

The Team Leader of the Offshore Emergency Group shall immediately board the nearby dedicated oil spill response vessel and proceed to the incident site. Inflatable oil booms on board shall first be deployed to contain the spilled oil, and oil skimmers used for effective recovery.

The Team Leader of the Shore-based Emergency Group shall immediately allocate oil spill supplies to response vessels. The Deputy Leader of the Offshore Emergency Group shall lead other operators, carry emergency materials, and command another dedicated response vessel and auxiliary vessels to the scene for reinforcement. Given the abundance of islands, tidal flats and other sensitive resources near the spill area, a large quantity of shoreline oil booms shall be transported to the site for deployment to timely protect sensitive beaches.

Emergency operators shall assist the response vessel crew in offloading the stranded or collided ship, temporarily storing transferred oil in the response vessel’s tanks. Crew on auxiliary vessels shall deploy and recover oil absorbent pads. While applying various cleanup technologies, the Company shall adjust response strategies timely based on on-site conditions to maximize effectiveness. As the spill occurs near fishing zones, oil spill dispersants shall NOT be used.

Timely reports shall be submitted to relevant authorities with real-time updates on spill severity, scale, containment methods, effects and on-site status.

The Logistics Support Group shall provide safety protective clothing, walkie-talkies, safety helmets, emergency medical supplies and financial support.

Recovered oil, oil-like substances and oil-contaminated wastes shall go through environmental formalities and online declaration by Ningbo Yongjie Oil Spill Emergency Service Co., Ltd., then be transferred to contracted units for harmless disposal.

All departments shall maintain complete records during emergency operations, including incident descriptions, data and documentation.

Detailed written records shall be kept for human and material resources input (personnel, vessels, equipment, time and costs) for future reference.

Cleanup processes (personnel, equipment, working hours, expense details) shall be documented by all departments.

Upon completion of cleanup in fishery breeding and fishing areas, the Commander-in-Chief shall apply to local authorities for termination of operations. The emergency procedure shall end only after official approval.

After termination of emergency response, Ningbo Yongjie Ship Pollution Emergency Response Co., Ltd. shall organize all participants to conduct response evaluation, and collate and review emergency records and materials.

(4) Chemical Pollution Removal Operation Plan

Liquid Chemical Spill Cleanup Methods

Liquid chemicals are classified into four categories by specific gravity and solubility:

(1) Sinking Chemicals

Denser than water and insoluble in water.

(2) Water-Soluble Chemicals

Soluble in water, non-volatile and non-evaporative before dissolution.

(3) Floating Chemicals

Less dense than water, insoluble in water and low volatility.

(4) Volatile Chemicals

Less dense than water and highly volatile.

Emergency Strategies by Chemical Type

(1) Submerged (Sinking) Chemicals

Manual recovery may be considered if the freezing point is below ambient temperature, provided personnel safety is guaranteed. Mechanical dredging, vacuum pumps and other shallow-water recovery equipment may be used. Cleanup measures shall be determined based on on-site conditions and coordinated by the on-site commander.

(2) Water-Soluble Chemicals

While response is theoretically possible, practical intervention is rare as it may increase health and environmental risks. The preferred realistic measure is water dilution and agitation. Repeated mechanical dispersion of polluted water facilitates dilution and reduces risks to humans.

(3) Floating Chemicals

Emergency actions for oil-like chemical spills shall follow oil spill response procedures. Oil spill countermeasures apply to such pollutants. Oil booms shall be used to contain floating chemicals and protect vulnerable areas. Suitable equipment shall be selected based on environmental conditions; boom materials must be compatible (e.g., PVC booms are NOT suitable for liquid chemicals). Recovery shall use oil skimmers (e.g., diaphragm pumps), absorbents and chemical adsorbent granules. For example, activated carbon or inert materials may adsorb xylene.

For oil-like liquid chemicals with a thickness of approximately 0.1mm, chemical adsorbents, absorbent materials or controlled burning may be used. If contamination reaches shorelines, hot water washing, lime powder spraying or straw brushing may be applied, with strict recovery of cleanup waste to prevent secondary pollution.

(4) Volatile Chemicals

Response options for volatile chemical spills are limited. Fire-fighting foam may theoretically be applied to reduce evaporation rates. Most low-flashpoint substances volatilize completely within minutes. The best practical measure is to alert downwind areas immediately.

Recovery equipment for volatile chemicals must meet fire and explosion protection requirements. Vapors of some chemicals are heavier than air, tending to accumulate on the water surface and spread far. Ship monitors may be used for fire monitoring and air dilution. Backflash risks in case of open flame must be considered.

Important Notes

The Material Safety Data Sheet (MSDS) of the leaked chemical must be obtained from the contracted ship or terminal to determine specific recovery methods and prevent secondary accidents.

Special Precautions for Chemical Spill Response

During chemical spill response, personnel safety shall be the top priority to prevent escalation. Special attention shall be paid to:

(1) Follow the command of government authorities and conduct cleanup only under safe conditions.

(2) Prevent fire and explosion, especially for highly volatile chemicals.

(3) During the initial high-evaporation stage, all vessels and personnel shall stay upwind of the pollutant. Close unnecessary air intakes, eliminate all ignition sources, and prevent flammable gases from entering accommodation and engine rooms. Prohibit entry into the contaminated zone; conduct cleanup at the edge until natural volatilization occurs. Ensure sufficient water and shore-based fire protection standby for immediate fire-fighting.

(4) All cleanup vessels, power equipment and tools must be equipped with spark arresters.

(5) On-site commanders shall closely monitor pollutant drift and cleanup operations; halt operations under hazardous conditions.

(6) After a chemical spill, three zones shall be established based on toxicity, flammability, weather and sea conditions:

Inner Disposal Zone: Frontline responders and environmental monitors with highest-level PPE (self-contained positive-pressure breathing apparatus, chemical-resistant protective clothing).

Alert Zone: Emergency supply, fire equipment and residue recovery staging areas. Staff with filter-type gas masks and anti-static overalls.

Outer Evacuation Zone: Command, security and monitoring personnel with appropriate PPE.

PPE shall be selected according to the specific chemical properties.

五、岸线清污方案
清除岸线溢油，主要使用泵、机械设备、人工回收或岸线清洁机等特殊设备，有时也可让它自然恢复。宁波海岸线主要有四个特征：岩石和人造结构；圆石、小鹅卵石、鹅卵石；沙滩；有沉积物的滩涂岸线。
不同类型岸线的清污步骤：

1.岩石和人造结构

裸露在浪潮中的岩石一般具有较高的自洁能力，而对浪潮冲击较弱或人们经常活动的海港、码头等人造建筑则应进行清污。

作业步骤：

第一阶段，使用撇油器、抽油泵等设备回收被围控的水面飘浮溢油。在潮汐地带，油被潮汐从岩石上冲洗下来流向围油栏与撇油器结合使用的围控区域。

第二阶段，使用高压清洗设备清洗岩石、混凝土结构物。清洗时可使用海水。当使用热水清洗时，应考虑环境中的微生物是否会因高温而遭到破坏。这些微生物群体是其他更复杂生物的生存基础，使用热水清除会造成比微生物生活在油中或比冷水清洗更严重的问题。采用围油栏和撇油器来围控和回收冲洗下来的污油。

第三阶段，在涨潮前将化学分散剂喷洒在潮汐带上。

2.圆石、小鹅卵石、鹅卵石

由于大量溢油会渗透到石头缝隙中，所以清洁这类岸线是非常困难的。这些石头通常被重要的植物群体覆盖，因此应细心清洁。

第一阶段，使用的技术与岩石、人造建筑的清洁技术相同。但是，由于这种岸线承载能力差，会损害植物群体，不能使用重型机械。

第二阶段，使用海水高压清洗设备，将石头表面溢油冲入布放有围油栏和撇油器的水中。在操作过程中，有些溢油会渗透到更深的岸线中，溢油会在几周或几个月后慢慢的渗出。只有在移开石头后才能进行清洁的地方，应考虑海岸线受到侵蚀的影响。

第三阶段，将清洗过但仍沾有油污的石头推入海中，这些石头将被海浪冲刷干净。这一过程应考虑海岸线可能受到的侵蚀。应使用围油栏将需清洁区域围起来，不推荐使用分散剂，因为溢油会渗透到沙滩深处。

3.沙滩

沙滩往往受强烈的海浪和潮流作用，具有较高的自洁能力。在夏季，通常应尽快采取清除措施，并尽可能回收被污染的沙子，防止其进一步侵蚀沙滩。

第一阶段，回收被污染的表面沙子。这种操作既可以使用重型机械设备，也可以使用铁锹和塑料袋。

第二阶段，人力收集沾上油污的沙子，直接装入车辆，运送到临时储存场地。如果车辆不能进入沙滩，收集的沙子应装在塑料袋里，并防止直接在太阳下曝晒，以免塑料袋快速老化。

在涨潮前，应用岸滩围油栏将一段沙滩围控起来，围油栏距离沙滩约20m，布放在高于涨潮区并横穿整个岸线的前沿，并与水中的围控围油栏相连接。

第三阶段，对于残存的油，可在涨潮前30分钟喷洒分散剂，收集焦油球，清除变色的沙子后，覆盖上一层新沙。

4.有沉积物的滩涂岸线

在多数遮蔽区域，沉积物中含有少量泥和大量的海洋生物。这些区域还通常是鸟类的重要觅食地，生物对油污非常敏感，泥泞区域和遮蔽区域不宜接近，这些特点都会给清污工作带来不便。如果进行溢油清除作业，对其造成的损害可能比溢油本身造成的污染损害还要大。

如在这些区域进行清除作业，要挖排泄沟以使低压海水冲洗出来的油流入收集池中，然后将油泵走。人工对上层油污的清除仅仅适用于非常柔软的泥沙岸线。盐沼泽和红树林是两个非常特殊的生物种群，对油污染和机械清除非常敏感。
V. Shoreline Oil Spill Cleanup Plan

Shoreline oil cleanup primarily uses pumps, mechanical equipment, manual recovery, or specialized shoreline cleaning machines; in some cases, natural recovery may be adopted. The coastline of Ningbo has four main types: rocky and man-made structures, cobble-pebble-gravel shores, sandy beaches, and sediment-laden tidal flats.

Cleanup Procedures for Different Shoreline Types

1. Rocky and Man-Made Structures

Exposed wave-washed rocks generally have high self-cleaning capacity. Cleanup is required for man-made structures such as harbors and wharves with low wave energy or frequent human activity.

Operating Steps

Stage 1: Use oil skimmers, suction pumps, and similar equipment to recover contained floating oil. In tidal zones, oil washed off rocks by tides flows into containment areas where oil booms and skimmers are deployed in combination.

Stage 2: Clean rocks and concrete structures with high-pressure washing equipment (seawater may be used). If hot water is used, consideration must be given to whether high temperatures will damage environmental microorganisms, which form the base of more complex ecosystems. Hot-water cleaning can cause greater harm than leaving oil in place or cold-water washing. Oil booms and skimmers shall be used to contain and recover washed-off oil.

Stage 3: Apply chemical dispersants to tidal zones before high tide.

2. Cobble, Pebble and Gravel Shores

Cleaning this shore type is extremely difficult because large amounts of oil can penetrate into interstitial spaces. These stones are often covered by important plant communities and require careful cleaning.

Operating Steps

Stage 1: Use the same techniques as for rocky and man-made structures. Heavy machinery is prohibited due to poor bearing capacity and risk of damaging vegetation.

Stage 2: Use high-pressure seawater washing to flush oil from stone surfaces into waters equipped with oil booms and skimmers. During operations, some oil may penetrate deeper and slowly seep out over weeks or months. Where cleaning requires stone removal, shoreline erosion risks must be evaluated.

Stage 3: Push cleaned but oil-stained stones into the sea for natural wave washing. Shoreline erosion shall be considered. The area to be cleaned shall be enclosed with oil booms. Dispersants are not recommended because oil can penetrate deep into the substrate.

3. Sandy Beaches

Sandy beaches, subject to strong waves and currents, have high self-cleaning capacity. In summer, cleanup measures shall be taken as soon as possible to recover contaminated sand and prevent further beach degradation.

Operating Steps

Stage 1: Remove contaminated surface sand using either heavy machinery or manual tools (shovels and plastic bags).

Stage 2: Manually collect oiled sand, load directly into vehicles, and transport to temporary storage sites. If vehicles cannot access the beach, place collected sand in plastic bags and avoid direct sunlight to prevent rapid bag degradation.

Before high tide, deploy shoreline oil booms approximately 20 meters from the beach, above the high-tide zone and spanning the entire shoreline, connecting to in-water containment booms.

Stage 3: For residual oil, apply dispersants 30 minutes before high tide; collect tar balls, remove discolored sand, and cover with clean sand.

4. Sediment-Laden Tidal Flat Shorelines

Most sheltered tidal flats contain low mud content and abundant marine life, often serving as critical bird foraging habitats. Organisms here are highly sensitive to oil; muddy and sheltered areas are difficult to access, complicating cleanup. Active cleanup may cause greater damage than the oil spill itself.

If cleanup is conducted:

Dig drainage ditches to direct oil flushed by low-pressure seawater into collection pits for pumping.

Manual removal of surface oil is only suitable for very soft muddy-sandy shores.

Salt marshes and mangroves are highly specialized biological communities extremely sensitive to oil contamination and mechanical removal.

六、安全作业方案

1、各船舶所用物资提前准备并按有关规定做好物资登记。

2、对作业中易发生事故的危险作业点应制定相应的预防措施，有效的进行安全预控，并设立醒目标志。

3、进入作业现场，人人必须戴好安全帽，救生衣穿戴齐全，符合要求，不准穿背心或拖鞋及赤脚上班；严禁穿高筒靴，水上作业使用舢板、交通艇，应按规定人数乘坐，并配备充足救生设备（救生衣，救生圈，绳子，钩子等）。船上作业人员要注意缆绳和锚机。起重机械设备要处于良好的技术状态，要有安全装置并定期搞好维修保养。

4、作业中要注意防火防爆，加强易燃易爆危险品管理，现场配备适量灭火器材，作业人员应知晓“三懂三会”。

5、船舶应按照海事及有关部门安全管理规章制度进行操作，防止发生水上碰撞事故及其它事故，船舶严禁违规操作，严格按适航，适载，适应要求施工，天气恶劣，如大雾、大雨、及大风七级以上停止施工。

6、作业人员要做到三不伤害，即不伤害自己，不伤害别人，不被别人伤害，工作中要互相关照，为安全生产多说一句话，多伸一把手。

7、定时收听天气预报，注意天气变化，避免发生因天气变化而带来的安全和经济损失。

8、作业水域申请巡逻艇警戒，密切注意过往船只的动向。并保持相关海域VHF频道的畅通，以策安全。

七、二次污染问题
污染物从清污作业点到岸上临时储存设施、污染物水上运输、码头污水接收以及污染物陆上转运过程中，采取各类措施，防止二次污染事故发生。
将回收的污染物及船舶清洗下来的污染物打包储存并统一交由有资质的污染物处置单位进行无害化处理。
八、 与应急预案的衔接
本方案与《宁波甬洁溢油应急服务有限公司防治船舶及其有关作业活动污染海洋环境应急预案》相衔接，服从公司应急指挥中心的统一指挥和调动，迅速、有序、高效地开展污染应急清污响应行动。
VI. Safe Operation Plan

Materials and supplies for all vessels shall be prepared in advance and registered in accordance with relevant regulations.

Corresponding preventive measures shall be formulated for hazardous operation points prone to accidents for effective safety pre-control, with conspicuous warning signs posted.

All personnel entering the operation site must wear safety helmets and life jackets as required. Vests, slippers, bare feet and high boots are strictly prohibited. When using sampans or traffic boats for water operations, the number of passengers shall not exceed the rated capacity, and sufficient lifesaving equipment (life jackets, lifebuoys, ropes, hooks, etc.) shall be provided. Onboard operators shall pay attention to mooring ropes and windlasses. Lifting machinery shall be maintained in sound technical condition with safety devices and undergo regular maintenance.

Fire prevention and explosion protection shall be emphasized during operations. Strengthen the management of flammable and explosive dangerous goods. Adequate fire-fighting equipment shall be provided on site, and operators shall master the “Three Knowledges and Three Abilities” (know hazards, know precautions, know control measures; be able to check hazards, use fire equipment, alert and escape).

Vessels shall operate in compliance with safety management rules of maritime and relevant authorities to prevent water collisions and other accidents. Illegal operation is strictly prohibited. Operations shall be conducted in line with seaworthiness, load suitability and operational suitability requirements. Operations shall be suspended in severe weather such as heavy fog, heavy rain and strong wind above Force 7.

Operators shall observe the “Three No-Harms” principle: do not harm oneself, do not harm others, and do not be harmed by others. Mutual care shall be exercised at work with proactive reminders and assistance for safe production.

Regularly listen to weather forecasts and monitor weather changes to avoid safety and economic losses caused by adverse weather.

Apply for patrol boat surveillance in the operation water area, closely monitor the movement of passing vessels, and keep VHF channels in relevant sea areas unblocked to ensure safety.

VII. Prevention of Secondary Pollution

Various measures shall be taken to prevent secondary pollution during the entire process: from pollutant transfer at cleanup sites to onshore temporary storage facilities, waterborne transportation of pollutants, terminal sewage reception, and land transshipment of pollutants.

Recovered pollutants and residues washed from vessels shall be packed, stored and uniformly delivered to qualified pollutant disposal units for harmless treatment.

VIII. Coordination with Emergency Plans

This Plan is coordinated with the Emergency Response Plan for Prevention of Marine Environmental Pollution from Ships and Related Operations of Ningbo Yongjie Ship Pollution Emergency Response Co., Ltd. It shall be implemented under the unified command and deployment of the Company’s Emergency Command Center to carry out pollution emergency cleanup responses rapidly, orderly and efficiently.
