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SECTION 5  SHIPBOARD HAZARDOUS WASTE



593-5.1  GENERAL INFORMATION



593-5.1.1  Hazardous Waste (HW) includes any discarded substance that, 

because of its quantity, concentration, or intrinsic properties, may pose 

a substantial hazard to human health or the environment; or any substance 

that is designated hazardous by federal, state, or local environmental 

control authorities.  HW is usually generated aboard ship from the use of 

Hazardous Materials (HM) in various industrial, repair, and routine 

operations. 



593-5.1.2  RESPONSIBILITY.  This HW shall be strictly controlled to comply 

with pollution abatement regulations and to protect the ship and ship 

personnel.  The central figure in this control is the shipboard HM/HW 

Coordinator (HM/HWC), who is tasked with effecting proper management of 

all shipboard HM/HW.  General shipboard HW management requirements are 

given in the OPNAVINST 5090.1A, Environmental and Natural Resources 

Program Manual.  Information necessary for systematic control of 

shipboard HW is provided in NAVSEA 59593-A1-MAN-010, the Shipboard 

Management Guide for Polychlorinated Biphenyls (PCB's), which gives 

handling, storage and disposal guidelines for PCB's aboard ship.  Unique 

shipboard procedures associated with HW control are discussed in the 

following sections. 



593-5.1.3  PERSONNEL PROTECTION.  Personnel protection is a necessary 

consideration in every phase of HW operations.  Proper clothing and 

teamwork are discussed in paragraphs 5.6.3, 5.6.4, and 5.6.5. 



593-5.1.4  INCOMPATIBILITY.  Many shipboard chemicals will react 

spontaneously when in contact with each other, and so shall not be mixed, 

stowed, or handled together.  Mixing these incompatible HW can produce 

heat or pressure, fire or explosion, violent reaction, or toxic, 

irritating, or flammable dusts, mists, fumes, or gases.  Appendix C 

contains substance incompatibility information. 



593-5.1.5  DISSIMILARITY.  Not all unlike substances react violently as 

soon as they are combined.  Dissimilar substances form a mixture that is 

potentially dangerous when a third factor, such as open flame, is 

applied.  For example, a small amount of volatile acetone added to JP-5 

acts as a sensitizer, significantly lowering the flashpoint of the JP-5.  

But the hazardous reaction occurs only when a spark or flame is applied. 



593-5.2  POLLUTION



593-5.2.1  No discharge of HM or HW in harmful quantities is permitted 

into or upon the navigable waters of the United States, the adjoining 

shoreline, or the waters of the 12 nautical mile (nmi) contiguous zone.  

Harmful quantities are given in appendix F.  A list of HM items 

prohibited aboard ship are provided in appendix F.  Restrictions on 

at-sea disposal of shipboard HW are discussed in paragraph 5.10.3.  These 

requirements, however, shall not preclude the discharge of waste in an 

emergency when the health or safety of shipboard personnel are at risk. 



593-5.2.2  HW AMOUNTS.  Determining the quantity of HW generated aboard 

each ship is important for effective HW control.  Estimated HW generation 

rates are provided in table 593-5-1.  This data, modified by data from 

actual shipboard operations, should be used to establish individual ship 

requirements for containerization, storage, and disposal of HW. 



593-5.2.3  HM/HW SPILLS.  Ships' force shall prepare for possible HM/HW 

spills by developing and using a Spill Contingency Plan (SCP).  Detailed 

guidance is given in OPNAVINST 5100.19B, Navy Occupational Safety and 

Health (NAVOSH) Program Manual for Forces Afloat, appendix B3-A, 

Hazardous Materials Spill Response Procedures and NAVSEA S9593-A9-PLN-010 

the SCP technical manual.  Guidance for PCB's is conatined in NAVSEA 

S9593-A1-MAN-010, Shipboard Management Guide for PCB's.  Control, and 

Countermeasures (SPCC) plan and a Spill Contingency Plan (SCP).  

Guidelines for their development can be found in NAVSEA S9593-A7-PLN-010, 

Shipboard HM/HW Management Plan; detailed guidance is given in NAVSEA 

S9593-A8-PLN-010, The SPCC Plan, and S9593-A9-PLN-010, The SCP technical 

manuals.  Detailed guidance for PCB's is contained in NAVSEA 

S9593-A1-MAN-010, Shipboard Management Guide for PCB's. 



593-5.2.3.1  Immediately report any HM/HW spill, either overboard or 

onboard, to the officer designated by the ships commanding officer to be 

in charge of HM spill response, who will then activate response 

procedures according to the ship's SCP. 
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593-5.2.3.2  Overboard spills of HM/HW can have a serious impact on the 

environment.  Within 50 nmi of the U.S. shoreline or in waters of 

foreign countries (as defined in appropriate contingency plans), report 

overboard spills of any amount of HM/HW listed in appendix E or of HW 

prohibited from discharge by appendix D according to OPNAVINST 5090.1A.  

Do not report as spills HW releases conforming to appendix D guidelines.  

Outside of 50 nmi, report only significant spills resulting from 

catastrophes or with geopolitical implications according to OPNAVINST 

5090.1A. 



593-5.3  HW IDENTIFICATION



593-5.3.1  Correct identification of HW is necessary to ensure its safe 

collection, handling, and stowage onboard.  Federal, state, and local 

regulations also demand an accurate identification of HW off-loaded from 

Navy ships to ensure its proper disposal ashore. 



593-5.3.2  IDENTIFICATION AIDS.  Identification of an HW requires 

knowledge of the material, operation, or process from which the waste 

originated.  A waste is hazardous not only if it results from using HM 

but also if a non-NM has been contaminated with an HM (for example, rags 

contaminated with solvent).  To establish that use of a particular HM 

which will result in HW, personnel should refer to the Department of 

Defense (DOD) Hazardous Material Information System (HMIS), DOD 6050.5 

and the Navy Environmental Health Bulletins (NAVMED P-5112).  

Identification of items containing PCB's is described in the Shipboard 

Management Guide for PCB's. 



593-5.3.2.1  The Safety Officer/Medical Officer shall maintain a central 

file of the Navy Environmental Health Bulletins, and the microfiche or 

hard copy of the DOD HMIS. 



593-5.3.2.2  Use of HMIS.  The DOD HMIS characterizes approximately 16,000 

hazardous materials used by DOD agencies.  It is arranged by National 

Item Identification number (NIIN), but a nomenclature to NIIN 

cross-reference is included.  Each entry identifies the hazardous 

constituents and physical properties of the stock number-specific HM in 

addition to providing recommended safety, handling, and storage 

procedures for the material.  Proper spill response procedures are 

presented at the end of each listing. 



593-5.3.2.3  Use of Navy Environmental Health Bulletins.  The Navy 

Environmental Health Bulletins are a collection of data sheets describing 

frequently used hazardous chemicals, and emphasizing their associated 

health hazards.  Each bulletin identifies the physical properties, 

physiological hazards, storage requirements, and emergency first aid 

procedures associated with a specific chemical. 



593-5.3.2.4  Obtaining Information.  Shipboard personnel should contact 

the Safety Department/Medical Department for further information (from 

the DOD HMIS or Nab Environmental Health Bulletins, for example). 



593-5.4  HW LABELING



593-5.4.1  LABEL DESCRIPTION.  The Occupational Safety and Health 

Administration (OSHA) and the Department of Transportation (DOT) have 

regulations on the labeling of Hazardous Materials (HM).  These 

regulations should ensure that most HM brought onboard will be properly 

labeled.  NM received without proper labels shall be labeled according to 

OPNAVINST 5100.19B.  As with NM, the identification of HW is necessary to 

ensure that proper handling, stowage, and safety procedures are followed 

during operations involving the waste.  The administrative requirements 

imposed on Navy shore activities by federal and state laws to ensure safe 

and effective disposal of HW also demand an accurate identification of HW 

that is offloaded from Navy ships.  Labeling, marking, or tagging the HW 

as to the exact contents as soon as it is generated will establish and 

maintain its identity as required by federal legislation.  HW labels are 

available through the supply system.  If HW is stored in the original 

material container, the original container NM label is acceptable for the 

HW during the time it is stored onboard.  However, for offloading, each 

HW container shall be accompanied by a correctly completed DD Form 1348-1 

identifying the HW and providing as much information as possible on the 

contaminants.  Local Public Works Centers can provide information on 

completing the DD Form 1348-1 or special labeling requirements.  Navy 

Hazardous Waste Identification Label. 



593-5.4.2  PCB LABELING REQUIREMENTS.  All PCB items, including 

containers, awaiting disposal and their corresponding storage areas shall 

be provided with specially designed, Environmental Protection Agency 

(EPA) approved labels (see NAVSEA S9593-A1-MAN-010, Shipboard Management 

Guide for PCB's). 
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593-5.4.3  LABEL ATTACHMENT.  It is imperative that labels, markings, or 

taggings be properly completed and attached to every container of HW as 

soon as it is generated.  Immediate labeling will avoid dangerous 

mistaken identity and facilitate safe handling, stowage, and disposal.  

Any HW that is not properly identified, labeled, and provided with a 

properly completed DD Form 1348-1 before offloading ashore, will require 

a shoreside lab analysis.  The cost of such an analysis may be charged to 

the originating ship.  The EPA approved PCB label can usually be obtained 

from local shore activity Hazardous Waste Coordinator (HWC).  These 

personnel are located typically in the shoreside Public Works Center 

(PWC), Public Work Department (PWD), or Safety Department.  Also, refer 

to the Shipboard Management Guide For PCB's for information on ordering 

these labels. 



593-5.4.3.1  Oily or greasy containers may repel the gum-backed HW or PCB 

labels.  Clean the oily or greasy container with an appropriate solvent 

(for example, kerosene or soap and water) before applying the label.  

Halogenated hydro-carbon solvents are toxic and demand extreme caution. 



593-5.4.3.2  Occasionally the container cannot be sufficiently cleaned so 

that labels will adhere.  In these cases, secure the HW or PCB labels to 

the container with tape, wire, or adhesive.  If necessary, encircle the 

container with the tape or wire to secure the label; or paste the label 

on a shipping tag wired to the container. 



593-5.4.3.3  Securing wires or adhesives shall not obscure the label 

text. 



593-5.4.4  UNIDENTIFIED HW.  Occasionally during collection or handling, 

an unmarked quantity of waste is found aboard ship.  Temporarily label 

such unidentified waste as unknown waste.  It should be isolated to 

prevent additional waste being added to the container.  Attempt to avoid 

the cost of shoreside analysis by examining possible identifying records, 

and by questioning other department personnel.  If the contents still 

cannot be identified, label it unknown HW and treat it as extremely 

hazardous.  Store it in a flammable stowage compartment, to be offloaded 

at the next port that can accept HW. 



593-5.4.4.1  The HM/HWC shall be notified about the unknown waste so that 

the required shoreside analysis can be requested.  Provide as much 

information as possible when completing the label for the unknown HW; 

this will assist shoreside personnel in their analysis. 



593-5.4.5  EXCLUSIONS FROM HW LABELING.  The following wastes are 

controlled under specific programs and instructions, and thus have their 

own labeling procedures: ammunition, weapons, explosives, 

explosive-actuated devices, propellants, pyrotechnics, chemical and 

biological warfare materials, medical and pharmaceutical supplies, 

radioactive waste, and bulk waste. 



593-5.5  HW CONTAINERS



                              CAUTION



        Only after complete purging can HW be added to any 

        container that once held dissimilar or incompatible 

        waste.  This is essential to avoid any violent chemical 

        reactions. 



593-5.5.1  All HW that is collected and stored for eventual overboard 

discharge or disposal ashore shall be kept in containers that are durable 

enough to resist damage from routine handling and that are suitable for 

the particular HW they contain.  Containers shall carry clear warning 

labels (paragraph 5.4.1).  Each container would ideally be reused only to 

collect as HW the same substance it originally contained as NM. 



593-5.5.2  STANDARD CONTAINERS.  Containers meeting Department of 

Transportation (DOT) specifications, and therefore marked or stamped with 

the identifying specification numbers , are typically used to package 

shipboard NM.  (Appendix B indicates the DOT specification numbers for a 

variety of standard containers.) Containers lacking DOT specification 

markings shall be discarded.  Utilize standard containers from the supply 

system when old containers cannot be restored for reuse (select 

appropriate container type from appendix A; select specific standard 

container from appendix B). 



593-5.5.2.1  Defective and small PCB items (for example, small capacitors, 

contaminated clothing, spill cleanup materials, or tools) shall be placed 

in EPA-approved tight-sealing containers and packed with an absorbent 

material.  (Appendix B includes EPA-approved containers and suggested 

absorbents.) Large PCB items, such as PCB transformers, PCB-contaminated 

transformers, and large capacitors, need not be overpacked if the items 

are not leaking, corroded, or in any way damaged.  Before reusing an 

emptied container to collect PCB's, the container shall be completely 

purged of potentially incompatible residues according to paragraphs 5.5.5 

through 5.5.5.2. 
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593-5.5.3  CONTAINER INSPECTION.  Inspect containers for damage to: 

closures, open head drum covers, rims, gaskets, and body surfaces.  

Discard containers with serious defects, such as pitting, deep rust, 

creases, or cracks; use procedures described in paragraph 5.5.6.  

Recondition containers with minor defects after purging.  Reconditioning 

processes include wire brushing for rust removal, repainting, and 

replacing gaskets, rings, bungs, caps, or bolts. 



593-5.5.4  NEED FOR PURGING.  NM containers shall be purged of hazardous 

residue before they can be reused for any other HW compatible with the 

particular container type.  (Appendix A provides container/waste 

compatibility information for a variety of shipboard HW.) Purging 

procedures are described in paragraph 5.5.5.1. 



593-5.5.5  CONTAINER PURGING.  To purge a container, rinse three times 

with an effective, compatible solvent (listed in paragraph 5.5.5.2), 

flush (when necessary) with water, and drain completely. 



593-5.5.5.1  Procedure.  The following procedure shall be used to purge a 

container:



     1.  Carefully add a suitable quantity of rinsing agent (for 

example, 5 percent of total capacity) for each cleansing. 

     2.  Seal and agitate the container for 1 to 2 minutes.  To avoid 

buildup of internal pressure, unseal the container immediately after 

agitation. 

     3.  Drain the container.  It shall be completely drained after the 

third rinse (or after flushing with water). 

     4.  Substance-specific solvents used in purging containers can 

themselves be hazardous to varying degrees (paragraph 5.5.5.2).  The 

purging process involving these solvents thus includes flushing 

containers with water after the third rinse.  Seawater is acceptable for 

this purpose. 



                               NOTE



        If, after cleaning, the container still retains hazardous 

        scale or residue, remove from service and store as HW. 



593-5.5.5.1.1  Rinse solutions shall be retained as HW in all cases.  

Flush water, however, may be emptied into drains that discharge directly 

overboard when the ship is more than 12 nmi from shore.  After purging 

containers, remove or obliterate all labels and markings except DOT 

specification markings before reuse.  Also leak test these containers by 

filling with seawater and checking for leaks.  Leaking containers shall 

be discarded.  Do not test with compressed air; compressed air can cause 

an explosion. 



593-5.5.5.2  Purging Solvents.  To effectively purge some HW types, 

specific, compatible solvents are needed.  For example, paint, varnish, 

and lacquer containers can each be purged with a different thinner.  Many 

of these item specific solvents are themselves hazardous; follow the 

last rinse with a water flush.  Refer questions about compatible 

substance-specific solvents to the ship's Safety Officer/Medical 

Officer.  If item-specific solvents are unknown, unavailable, or 

impractical, use the following class-specific solvents:



     a.  For light oils and greases: A solution of type I liquid 

nonionic detergent (NSN 7930-00-282-9701) and disodium phosphate (NSN 

6810-00-264-6630) in warm water (seawater may be used). 

     b.  For aromatic hydrocarbons (for example, naphthalene, toluene, 

xylene): Careful use of a complex alcohol, such as octyl alcohol (NSN 

6810-00-797-8621), followed by a water rinse. 

     c.  For acid and caustic solids and liquids: Since these residues 

can react violently with some detergent compounds and organic materials, 

first rinse with fresh water to dilute the residues.  Add rinse water 

slowly and carefully.  After the first rinse, use a second, warm water 

rinse (seawater may be used), followed by a solution of type II laundry 

detergent (NSN 7930-00-929-1221).  Then flush the container with seawater 

to remove any scale or cake, and drain completely. 

     d.  For other water soluble or water-miscible HW (for example, 

alcohols): A solution of type II laundry detergent in water (seawater may 

be used). 

     e.  For heavy oils and greases: Two consecutive rinses of 

perchloroethylene (NSN 6810-00-819-1128) solution, followed by a water 

rinse (seawater may be used). 



593-5.5.6  OTHER EMPTY CONTAINER INFORMATION.  The following are 

additional guidelines for empty containers:



     1.  HM containers suitable for reuse shall be safeguarded against 

incidental damage. 

     2.  Unpurged empty HM containers can contain hazardous, 

vapor-producing residues.  Seal the containers tightly, and store in the 

same manner as full NM containers until purging and reuse.  The original 

hazard labeling (see the NAVSEA Shipboard HM/HW Management Plan) shall 

remain on these containers. 

     3.  Some shipboard HM containers are nonreusable or one-trip.  

These containers are stamped or marked NRC (for nonreusable container) or 

STC (for single trip container).  Such containers are never reused, and 

thus need not be purged.  They shall be kept tightly sealed and stored as 

HW until final disposal. 
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     4.  Triple purge damaged containers with a compatible solvent and 

collect purging solution in an undamaged container; or, leave the damaged 

container unpurged, and tightly seal to contain all vapors and residues 

until shore disposal. 



593-5.5.7  NUCLEAR REACTOR PROGRAM CHEMICAL CONTAINERS.  Chemicals 

associated with the Nuclear Reactor Program (NRP) are currently in use 

aboard various Navy ships.  To prevent uncontrolled distribution of 

information about reactor plant chemistry, containers for these chemicals 

(special material identification code X2) require special treatment 

according to NAVMATlNST 6240.5, Disposal of Chemicals Used in Nuclear 

Reactor Program.  Container labels, markings, stock numbers, and other 

data which in anyway could identify the subject chemicals to the NRP or 

the governing technical ordering specification, shall be removed or 

obliterated before disposal of the container.  Only labels and markings 

that identify the generic class of the chemical shall be retained on the 

container; or if necessary, it shall be relabeled to provide that 

information.  Containers for X2 chemicals shall not be reused onboard 

ship for non-NRP purposes.  Empty containers or containers used to store 

same-substance HW shall be turned into responsible shore personnel, 

Public Work Centers (PWC), or Public Works Department, who shall remove 

traceability.  Also, NRP chemicals turned into stocking activities by end 

users or otherwise identified and turned in by the stocking activities as 

overaged/defective, shall be transferred to the responsible PWC or Public 

Works Lead Activity. 



593-5.6  HW HANDLING PRECAUTIONS



593-5.6.1  HW released into the ship's environment through improper 

handling can adversely affect both personnel and the ship's structure.  

These substances, if inhaled or contacted directly by personnel, can 

cause injury or irritation; they can also accelerate corrosion or pitting 

of decks or other ship structures.  Additionally, injury can result from 

improper container handling; a 55-gallon drum filled with spent sulfuric 

acid, for example, can weigh as much as 450 pounds (204.1 kg). 



593-5.6.2  Handling HW requires the same safety precautions as handling 

NM.  These safety precautions are given in NSTM Chapter 541, Petroleum 

Fuel Stowage, Use, and Testing; NSTM Chapter 550, Industrial Gases: 

Generating, Handling, and Storage; and NSTM Chapter 670, Stowage, 

Handling, and Disposal of Hazardous General Use Consumables; and in 

OPNAVINST 5100.19B, Navy Occupational Safety and Health (NAVOSH) Program 

Manual for Forces Afloat. 



593-5.6.3  PROTECTIVE CLOTHING AND EQUIPMENT.  Personnel may need 

protective clothing and equipment when handling HW.  Because degrees of 

hazard differ for various substances, personnel shall match protection 

requirements to the hazards of each particular HW.  For example, 

personnel handling battery electrolyte require safety boots, a splash 

apron or coveralls, goggles, and gloves; but personnel handling crushed 

asbestos during ripout operations require a fullface mask, air-line 

respirator, disposable Tyvek coveralls, two pair of overlapped gloves, 

and impermeable boot covers.  Address any questions concerning protection 

requirements to the ship's Safety Officer/Medical Officer. 



593-5.6.4  PROTECTIVE CLOTHING FOR PCS HANDLING.  Protective clothing 

and equipment requirements for PCB's may be obtained from NAVSEA 

S9593-A1-MAN-010, Shipboard Management Guide for PCB's (Section 4.0). 



593-5.6.5  BUDDY SYSTEM.  Personnel should work in teams when transferring 

or handling HW.  At least two crewmen with appropriate personnel 

protective equipment, protective clothing, gloves, face shield, and 

respirator, shall handle the transfer of HW; one crewman to effect the 

transfer, and the other to assist or remain on emergency standby. 



593-5.7  HW TRANSFER AND TRANSPORT.  Handling HW often requires 

transferring it from one container to another, and transporting HW 

containers from one part of the ship to another. 



593-5.7.2  TRANSFER AREAS.  Furnish first aid, safety equipment, and spill 

cleanup materials to major HW transfer areas.  These critical areas may 

include:



     1.  Shops where 10 gallons or more of HW are routinely transferred 

between containers such as the plating or battery shop. 

     2.  Areas in or near storage spaces where HW from leaking 

containers are emptied into new containers. 

     3.  Engineering maintenance spaces where substantial quantities of 

HW such as spent machine degreasers or lubricating fluids are collected 

or consolidated.  Cognizant personnel in such areas should confine HW 

transfers to a specific locale.  Arrange first aid and safety equipment 

within easy reach around this small area.  Emergency equipment may 

include a freshwater deluge shower and an eyewash (mandatory in battery 

shops), highly visible placards with emergency instructions and safety 

equipment locations, a first aid kit, and a fire extinguisher. 
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593-5.7.3  TRANSFER SAFETY.  Provide deluge showers and eyewash fountains 

where corrosive chemicals are used.  These units may be permanent 

installations or portable systems.  Self-contained supplies of potable 

water for eyewash shall be of sufficient capacity to provide a minimum of 

15 minutes of eyewash. 



593-5.7.3.1  Strategically place fire extinguishers, suitable to common HW 

types (class A or B fire risks), within the HW transfer area. 



593-5.7.3.2  Inspect transfer area emergency and safety equipment, as well 

as area ventilating systems, according to Planned Maintenance Subsystem 

(PMS) instructions or at least annually.  Quickly replace safety and 

cleanup equipment damaged during an HW spill or accident. 



593-5.7.3.3  Provide HW spill containment barriers in and around HW 

transfer areas.  These barriers may include: coamings, partitions, 

protective coverings for decks, and self-losing or manually closing deck 

drains.  Containment barriers should be able to contain the maximum 

amount of transferred HW. 



                              WARNING



        Compressed air units shall not be used to empty drums; 

        the resulting internal pressure can cause the drum to 

        rupture explosively. 



593-5.7.4.  TRANSFER EQUIPMENT.  Transfer equipment for HW includes 

manual hand pumps, siphons, and air-turbine pumps, as well as standard 

funnels, pails, and transfer hoses.  Remove residual amounts of HW 

contained in drums by inverting each drum and draining.  Electrically 

ground or bond containers involved in transferring flammable HW to prevent 

static charges from building during the transfer process, according to NSTM 

Chapter 555, Vol 1, Firefighting-Ship, and NSTM Chapter 631, Preservation 

of Ships in Service (Surface Preparation and Painting). 



593-5.7.4.1  Purge transfer equipment, such as pumps and hoses, of all 

residue before reuse with incompatible HW (paragraph 5.5.5).  This 

equipment should be triple rinsed with a suitable solvent and allowed to 

dry before reuse. 



593-5.7.5  PCB TRANSPORT EQUIPMENT.  If liquid transport equipment is to 

be used with PCB's, the equipment shall be suitable for easy 

decontamination; or it should be considered disposable as 

PCB-contaminated item.  Use of tools or equipment composed of porous 

material (that is, wood) that absorb PCB's shall be avoided since these 

materials will have to be classified as PCB-contaminated materials and 

disposed of accordingly. 



593-5.7.6  TRANSPORTING HW.  Transport equipment for HW containers 

includes standard types (such as handtrucks) and specialty equipment 

(such as carboys and compressed gas cylinder dollies).  Additional 

information on this equipment is provided in OPNAVINST 5100.19, Safety 

Precautions for Forces Afloat.  Transport equipment shall be suited to 

the type of container being transported, and to passageway sizes between 

transit points.  Containers shall be properly secured to the transfer 

equipment with chains, belts, or chime hooks.  If a transport dolly or 

cart does not have this securing equipment, secure the containers using 

line or other lashing. 



                               NOTE



        The line used to lash a container to the transfer 

        equipment must not be frayed or stretchable (as is 

        nylon). 



593-5.7.7  TRANSPORT PROCEDURES.  Observe the following safety procedures 

for two-wheeled handtrucks and other transport equipment:



     1.  Keep the load's center of gravity as low as possible.  Place 

heavy objects on the bottom.  When loading transport equipment, keep feet 

clear of the wheels. 

     2.  Place the load so the weight will be carried by the axle, not 

by the handles. 

     3.  Place the load so it will not slip, shift, or fall.  Load only 

to that height where the view ahead remains unobstructed. 

     4.  Raise a two-wheeled truck or dolly cautiously to traveling 

position from its horizontal loading position, to prevent slippage and 

overturning. 

     5.  Never walk backwards with a handcart or dolly except when 

necessary to go up or down an incline.  When going down an incline or 

steps, keep truck or cart ahead.  When going up, keep truck or cart 

behind. 

     6.  Wear protective shoes and gloves when using transport 

equipment. 

     7.  Take extreme care if drums should be rolled on their bottom 

edge or rim; such rolling can result in dropping the drum, which could 

release the head cover (if clamped with a circular ring clamp) or burst 

the drum and discharge its contents. 

     8.  Raise and lower material through hatches according to OPNAVINST 

5100.19. 
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     9.  Use extra caution when lifting a load across a sill.  If 

necessary, unload the transport device; lift the containers and device 

individually across the sill; and then reload the device. 

     10. During HW transport, use passageways with the minimum number of 

doors, deck level changes, and cramped transit zones.  Avoid areas where 

HW could ignite or come into contact with ship's personnel.  Also avoid 

hot work areas, living spaces, and restricted areas. 



593-5.8  STOWAGE



593-5.8.1  GENERAL.  Stowage procedures for most HW resemble those for 

associated NM, because most HW's are generally as hazardous as their 

related NM's.  If improperly stowed, KW can leak or spill from containers 

and contaminate the ship environment.  Not all of the following stowage 

procedures will apply to every HW area; but safety procedures are 

necessary for any HW stowage.  Additional stowage information is 

available in NSTM Chapter 550; NSTM Chapter 670 and NSTM Chapter 541.  

Detailed stowage information for PCB items is available in NAVSEA 

S9593-A1-MAN-010, the Shipboard Management Guide for PCB's. 



593-5.8.2  STOWAGE REQUIREMENTS.  Observe the following general 

precautions for HW stowage:



     1.  Keep HW in suitable containers (see paragraph 5.5.1). 



                              CAUTION



        Use extreme care when storing incompatible HW in the same 

        compartment because they cannot be fully segregated under 

        this circumstance. 



     2.  Store incompatible HW (appendix C) in separate compartments or 

lockers whenever possible.  Mixing of these substances can result in 

fire, explosion, or the release of toxic gases.  When incompatibles shall 

be stored in the same compartment, insert a partition or other suitable 

containment barrier between them.  Storage information for incompatible 

hazardous substances is presented in NSTM Chapter 670.  Containment 

barriers are discussed in paragraph 5.7.3.3. 

     3.  Stow empty gas cylinders according to NSTM Chapter 550. 

     4.  Stow flammable HW in designated flammable stowage compartments 

or approved factory metal lockers onboard ship if authorized. 



                              CAUTION



        Certain commercial flammable liquid lockers may be 

        authorized only for local stowage of greases and oils 

        with flashpoints above 93.3 degrees C (200 degrees F).  

        Stow all other flammables (flashpoint below 93.3 degrees 

        C (200 degrees F) in flammable liquid storerooms, issue 

        rooms, or the NAVSEA flammable liquids locker (NAVSEA dwg 

        803-5000995) when authorized by NAVSEA. 



     5.  Store corrosives in acid stowage compartments or lockers 

onboard ship.  Store acid containers on lead-lined or acid-resistant 

shelves or on acid-resistant decks. 

     6.  Store containers with closures up; inspect for leaks, 

especially at bungs, plugs, edges, and seams, according to NSTM Chapter 

670.  Nonsparking metal faucets installed in drums will be considered 

plugs. 

     7.  Drums filled with acidic HW should be vented at frequent 

intervals according to ship's instructions.  Venting consists of cracking 

the closure cap a full turn (or until a hissing is heard) to relieve 

internal pressure.  Use drum venting safety procedures according to 

OPNAVINST 5100.19B. 

     8.  Store HW containers so that the HW labels are highly visible 

(for example, labels facing aisle). 

     9.  Label empty NM containers as HW until purged of all residue.  

Stow in a compartment with compatible substances.  Keep containers closed 

to avoid toxic or irritating vapors. 

     10. Store rags or absorbents contaminated with NM (for example, 

rags used to wipe solvents) in tightly sealed, steel containers in a 

compartment containing compatible substances.  Label as HW. 

     11. Consider contaminated protective clothing to be HW if it cannot 

be readily decontaminated.  Containerize and stow in compartments with 

similar HM/HW. 



593-5.8.3  HOUSEKEEPING.  HW stowage and handling areas shall be clean, 

dry, uncluttered, and free from combustible refuse to prevent container 

corrosion, prevent fires, and facilitate emergency access.  Inspect these 

areas weekly and correct any problems.  Replace damaged or leaking 

containers immediately.  Damaged PCB containers shall be packaged in an 

approved tightly sealed container as described in paragraph 5.5.2.1.  

Clean up HW spills immediately.  Correct slippery conditions promptly.  

Remove any water that has collected in the stowage area or on HW 

containers; for example, water on the top of an upright drum could 

corrode the lid. 
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593-5.8.4  FIRE PREVENTION.  Many HW's are flammable.  Inspect 

fire extinguishing systems and equipment for proper working order according 

to PMS requirements.  Check permanently installed fire extinguishing systems 

for such problems as inadequate pressure or quantity of agent, corrosion, 

and leaking joints according to Chapter 079, Vol 2, Damage Control 

Practical Damage Control.  Also inspect portable fire extinguishers 

according to PMS instructions or at least monthly.  Replace extinguishers 

immediately if they are below minimum required pressure, below required 

quantity of agent, or discharged.  Smoking and open flames are prohibited 

in HW stowage areas. 



                               NOTE



        Warnings relative to certain permanently installed fire 

        extinguishing systems (Halon 1301 or CO�2�) are posted on 

        compartments containing such systems. 



593-5.8.5  VENTILATION.  Flammable or toxic atmospheres can develop 

within poorly ventilated HW stowage compartments.  Standard shipboard 

ventilation equipment will usually provide the required airflow in HW 

stowage compartments.  However, additional airflow to the atmosphere may 

be required in these spaces at certain times (for example, following an 

HW spill or during acid drum venting); portable explosion-proof 

ventilation units may be used in such situations. 



593-5.8.5.1  Portable Ventilating Blowers.  Permanent ventilation 

systems, not rated as explosion-proof, may be unsafe to ventilate spaces 

that contain explosive vapors or fumes.  In these cases, only portable 

ventilating blowers equipped with explosion-proof motors can be safely 

used.  There are two types of portable ventilating blowers commonly used 

by the Navy, with at least one unit of either or both types carried on 

the Allowance List of all ships.  These types include:



     a.  The 0 1/2 (A or D) IX axial-flow type blower fitted with an 

8-inch-diameter noncollapsible hose.  This blower is driven by an 

explosion-proo f electric motor.  (These motors are explosion-proof when 

assembled at the factory but they may not be explosion-proof following 

overhaul.)

     b.  The A-3/4T air turbine-driven centrifugal type fitted with an 

8-inch-diameter noncollapsible hose.  This non-electric blower was 

developed to handle air that contains explosive vapors.  Additional 

information on portable ventilating equipment can be found in NSTM 

Chapter 555, Vol 1, Firefighting-Ships. 



593-5.8.5.2  Explosion-Proof Certification.  Electrical devices without 

explosion-proof certification are prohibited in compartments containing 

explosive atmospheres.  An explosion-proof certification, however, does 

not authorize the use of a particular type of electric motor in all 

explosive atmospheres.  As specified in NSTM Chapter 555, Vol 1, 

equipment designated as Group D can be used in explosive atmospheres of 

gasoline, petroleum, naphtha, alcohol, acetone, lacquer solvent vapors, 

and natural gas.  However, Group D equipment is prohibited in atmospheres 

of acetylene, hydrogen, ethyl ether, metal dust, or a variety of 

flammable dusts unless an identification plate, drawing, or technical 

manual clearly indicates they are suitable for use in these hazardous 

atmospheres. 



                               NOTE



        Some motors may not be explosion-proof after overhaul. 



593-5.8.5.3  Personnel Entry.  Unprotected shipboard personnel shall 

never enter a storage compartment suspected of containing a hazardous 

atmosphere until the Gas Free Engineer (GFE) determines that a safe 

atmosphere exists. 



593-5.8.5.4  Ventilation Alarms.  Flammable liquid stowage compartments 

on ships may be fitted with a circuit (HF) airflow alarm system.  This 

system provides an audible alarm signal when the ventilation system loses 

electrical power or becomes blocked and a low airflow results.  

Compartments fitted with the circuit HF airflow alarm are identified by 

an exterior door warning plate to protect against careless entry during 

alarm.  Compartments fitted with an HF circuit do not need a flame 

arrester in exhaust ducts.  A sample warning plate is presented in figure 

593-5-1.  The letters on this plate shall be 3/8 inch high.  Sample 

Ventilation Alarm Warning Plate. 



593-5.8.6  SEPARATION DISTANCES.  Separation distances are required within 

HW storerooms to allow access to doors, manholes, and operating gear, as 

well as to the stores kept in the area.  In addition, separation 

distances are required for proper functioning of fire suppression, 

ventilation, and other safety systems.  Guidelines follow. 



593-5.8.6.1  The passages in HW stowage compartments should be wide enough 

to allow ready transit by personnel.  Each pallet or stack of HW should 

be clear of the nearest beam, chord, bulkhead, or other obstruction.  

Within flammable stowage compartments, allow a minimum distance of 18 

inches between the top of the stacked HW and the fire suppression 

discharge orifices.  Separate flammable wastes from heat-producing 

compartments by a distance of at least 36 inches. 
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593-5.8.7  PLACARDING.  Warning placards or stencils in hazardous 

substance storage areas allow personnel to recognize immediately the 

potential dangers within those spaces.  Warning plates or stenciled 

warnings should be placed on the exterior of all HW and NM stowage 

chests, lockers, or compartments.  These signs should indicate potential 

hazards or caution against unsafe practices.  Sample warning plates are 

presented in figure 593-5-2.  Place warning plates with letters 3/8-inch 

high where they are both protected from wear and easily visible.  Storage 

areas used to store PCB's awaiting disposal are required to display the 

EPA-approved label in accordance with NAVSEA S9593-A1-MAN-010.  Sample 

Storage Area Warning Plates. 



593-5.8.8  SECURITY.  HW stowage compartments and lockers shall be secured 

using low security locks and hasps.  A description of these types of 

locks and hasps can be found in NSTM Chapter 604, Locks, Keys, and 

Hasps. 



593-5.9  HW COLLECTION



593-5.9.1  Because of their high toxicity, several shipboard HWs may never 

be discharged at sea.  Appendix D identifies these wastes and also types 

of HW to be retained under certain operating conditions (see paragraphs 

5.10.5 through 5.10.14).  These HW's shall be collected for eventual 

shore processing or disposal.  Shipboard HW collection procedures shall 

suit both the nature of each substance and the requirements for later 

shoreside HW processing, or for disposal ashore or at sea.  These 

procedures shall include the same personnel safety precautions employed 

during NM operations.  These precautions can be found in NSTM Chapter 

541; NSTM Chapter 542, Gasoline and Fuel Systems; NSTM Chapter 550; NSTM 

Chapter 670; NSTM Chapter 700, Shipboard Ammunition Handling and Stowage; 

OPNAVINST 5100.19B; and NAVSEA S9593-A1-MAN-010, Shipboard Management 

Guide for PCB's. 



593-5.9.2  SEGREGATION.  HWs must be kept segregated during collection to 

prevent the mixing of incompatible wastes or dissimilar wastes.  Put 

incompatible HW/NM in separate containers.  The potential consequences of 

mixing incompatible wastes or dissimilar wastes are presented in 

paragraphs 5.1.4 and 5.1.5. 



                              CAUTION



        Never add HW to an empty NM container that has held a 

        dissimilar or incompatible substance until it has been 

        purged of all residue. 



593-5.9.3  CONSOLIDATION.  Use a single designated container when 

consolidating each type of HW generated within an individual shop or 

other NM usage area.  This designated collection container can be the one 

that originally held the NM now collected as waste or it can be an 

appropriate standard container (see paragraph 5.5.2). 



593-5.9.3.1  Label the container clearly, as described in paragraphs 5.4.1 

and 5.4.2; fit with a tight closure; electrically ground or bond (if 

flammable HW is being collected); and secure in the collection area.  

Fill the collection container to only 95 percent of its total capacity, 

leaving space for thermal expansion of the contained fluid.  For example, 

fill a 55-gallon drum to within 3 inches of the drum top.  Collected HW 

that may be discharged in the open ocean can be temporarily stowed with 

similar HM/HW in shop areas or within stowage areas before disposal; 

collected HW that shall be retained for shoreside processing or disposal 

shall be stowed only in assigned stowage areas with similar HM/HW. 



593-5.9.4  HW-CONTAMINATED ITEMS.  Harmless items contaminated by HM/HW 

shall be collected and disposed of in the same manner as the 

contaminating substance; special precautions shall be taken when PCB's 

are the contaminants.  For disposition, see appendix D. 



593-5.9.4.1  Rags, Mops, and Sorbents.  Rags, mop heads, and sorbents 

used to clean up HW spills shall themselves be treated as HW.  These shall 

be collected and stowed in tightly sealed steel containers to prevent 

release of toxic or hazardous vapors into ship spaces.  To avoid creation 

of fire hazards, rags and sorbents that contain dissimilar or 

incompatible HW shall be stored in different containers.  For example, 

oily rags shall not be stored in the same container as rags used to clean 

up liquid bleach (appendix C). 



593-5.9.4.2  Empty HM Containers.  Containers emptied of their HM and 

left unpurged are HW (paragraph 5.5.6). 



593-5.9.4.3  Contaminated Protective Clothing.  Protective clothing 

that becomes contaminated shall be treated as HW until its decontamination 

or disposal.  (Decontamination and reconditioning instructions for these 

articles are included with the clothing or can be found in NSTM Chapter 

079, Vol 2, and NSTM Chapter 655, Laundry.) Reclaimable contaminated 

clothing should be separated from expendable articles and promptly 

decontaminated.  Articles that cannot be readily decontaminated shall be 

stowed in tightly sealed steel containers until recovery or disposal. 

 

                               5-10





                    S9086-T8-STM-010/CH-593





593-5.9.5  PCB ARTICLES.  PCB's are highly toxic chemicals used mainly as 

insulating fluids.  The primary PCB articles onboard ship are electrical 

capacitors, transformers, and reactors. 



                              WARNING



        At no time should PCB's be allowed to contact the skin. 



     1.  Consult the shipboard Safety Officer/Medical Officer before the 

collection of PCB articles or PCB-contaminated articles. 

     2.  Wear impermeable neoprene boots, and gloves, (Tyvek or Saramet) 

protective clothing, and self-contained or air-supplied breathing 

apparatus with full face piece during collection. 

     3.  Pack no-longer-used or leaking articles containing PCB's with 

sorbent material in tightly sealed steel containers.  A list of 

EPA-approved containers and suggested absorbents, including NSN numbers, 

appears in Appendix B. 

     4.  Collect and package PCB's or PCB-contaminated items in 

well-ventilated areas.  Detailed collection procedures for PCB's are 

provided in NAVSEA S9593-A1-MAN-010, the Shipboard Management Guide for 

PCS's. 



593-5.10  HW OFFLOADING/HW DISPOSAL



593-5.10.1  The guidelines in appendix D have been established to minimize 

the quantity of HW offloaded to shore facilities, as well as to ensure 

the safety of shipboard personnel and the environment.  Consult appendix 

E before any HW disposal. 



593-5.10.2  OFFLOADING HW TO SHORE.  Shore activities receiving HW from 

Navy ships are severely constrained by environmental regulations 

governing the storage, transport, and disposal of HW.  Contact the 

shipboard HM/HWC for guidance before any HW offloading.  The HM/HWC will 

request pickup by the proper shoreside activity, and will provide the 

ship's personnel with procedural details and documentation for conducting 

the actual transfer.  It is imperative that all HW offload operations be 

authorized by the shipboard HM/HWC. 



593-5.10.3  DISCHARGING HW OVERBOARD.  While underway, Navy ships are 

permitted to discharge certain HW into ocean waters (see appendix D).  

Such waste shall have been generated aboard ship; onloading waste from a 

shoreside facility or from other ships operating in port in order to 

discharge the waste at sea is strictly prohibited.  However, as stated in 

paragraph 5.2, federal regulations prohibit the discharge of harmful 

quantities of any hazardous substance into the navigable waters of the 

U.S. or the contiguous zone (12 nmi from shore).  A list of harmful 

quantities of some hazardous substances is presented in appendix E.  For 

maximum safety, shipboard personnel shall retain all HW that is generated 

while the ship is transiting the 12-nmi zone, until it can be disposed of 

at sea (where permitted) or offloaded to a shore activity.  Whenever the 

ship is operating in navigable waters of foreign countries, the shipboard 

HM/HWC shall be consulted for information about proper HW discharge. 



593-5.10.3.1  As with HW offloaded to shore, the shipboard HM/HWC shall be 

fully informed of all overboard disposal of hazardous substances.  Daily 

routine disposal of HW may proceed without actually contacting the 

HM/HWC, provided he has previously authorized each particular type of 

disposal procedure. 



593-5.10.4  PROTECTING DRAINAGE SYSTEMS.  If discharged through the 

ship's drainage system, caustic or corrosive HW may damage the ship's piping.  

Additionally, the discharged waste may react violently with incompatible 

residues present in the piping.  To prevent these events, all HW to be 

discharged overboard through the drainage system shall first be diluted 

with large amounts of seawater.  Acids and alkalis shall be neutralized 

as described in paragraph 5.10.10 before dilution.  All drains shall be 

rinsed to remove any residues of the disposed waste after discharge. 



593-5.10.5  CONTAMINATED ITEMS.  When contaminated with a hazardous 

substance, rags, cloths, sorbents, unrecoverable protective clothing, and 

unpurged HM/HW containers are HW and shall be stored as directed in 

paragraph 5.8.  If contaminated with HW that may be discharged overboard, 

these materials may also be discharged, provided they are made negatively 

buoyant and jettisoned at least 25 nmi from shore.  But these materials 

must be containerized for shore disposal if they are contaminated with HW 

whose overboard discharge is prohibited (see individual contaminants in 

appendix D). 



593-5.10.6  SOLVENTS.  Various shipboard solvents (for example, acetone, 

toluene) evaporate during use, leaving no HW except the rag or cloth 

contaminated during use.  Some solvents, however, evaporate slowly (for 

example, ethylene glycol, xylene) and leave substantial amounts of liquid 

waste.  Shipboard personnel shall follow the disposal guidelines in 

appendix D when discarding these waste solvents.  Chlorinated and 

nonchlorinated solvents (and anything they have contaminated) shall be 

kept in separate containers. 
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593-5.10.7  BATTERIES.  Often one or two cells of a lead-acid or alkaline 

battery become inoperable, causing the battery to function improperly.  

In some cases shore activities can rework or replace the defective cells 

and thus completely recondition the battery.  Shipboard personnel should, 

therefore, containerize the entire defective battery for rework ashore, 

without emptying the electrolyte from the battery. 



593-5.10.7.1  To prevent the generation of flammable hydrogen gas during 

storage of the defective battery, responsible shipboard personnel shall 

ensure that lead-acid batteries are completely discharged before 

containerization.  These batteries can be discharged by placing a 

high-ohm fixed resistor with appropriately sized cables across the 

battery terminals.  This process shall be performed in an adequately 

ventilated area, since hydrogen gas can be generated during battery 

discharge. 



593-5.10.7.2  Defective lead-acid, alkaline, and lithium batteries shall 

be stowed in separate containers.  The accidental mixing of the different 

types of electrolytes and components during storage could produce violent 

or dangerous reactions. 



593-5.10.7.3  The containers used to store defective wet-cell batteries 

shall be periodically vented to release any accumulated hydrogen gas. 



593-5.10.8  SPENT ACID.  Spent acid shall be neutralized and diluted 

before discharge overboard through the drainage system.  To neutralize 

acid, slowly add sodium bicarbonate or a weak alkaline (basic) solution 

to the acid (see paragraphs 5.10.10 through 5.10.10.2 for information on 

the neutralization reaction and methods for determining when the reaction 

is complete).  The neutralized acid solution can then be safely diluted 

with large amounts of seawater and flushed overboard through the drainage 

system. 



593-5.10.9  SPENT ALKALI.  Spent alkali (base) shall be neutralized before 

being diluted and discharged overboard through the drainage system.  To 

neutralize alkaline solutions, slowly add a weak acid, such as dilute 

acetic acid, to the alkali (see the following paragraphs for information 

on the neutralization reaction and methods for determining when the 

reaction is complete).  The alkali can then be safely diluted with large 

amounts of seawater and flushed overboard through the drainage system. 



593-5.10.10  NEUTRALIZATION.  Neutralization is a chemical interaction 

between an acid and an alkali that reduces the corrosiveness of the acid 

and alkali, allowing their discharge after dilution.  Detailed 

information on the neutralization process is presented in NSTM Chapter 

220, Volume 1, Boiler Water/Feedwater, Water Chemistry, and paragraphs 

5.10.8 and 5.10.9. 



593-5.10.10.1  For safety reasons, shipboard personnel must be able to 

determine when the neutralization reaction is complete.  Extent of 

neutralization can be tested using litmus paper (NSN 6640-00-096-8195 or 

6640-00-591-8170) which is specially treated paper used to identify 

acidic or alkaline solutions.  To test a solution, care fully dip the 

edge of the litmus paper into the solution; the litmus paper will turn 

red if the solution is acidic, blue if it is alkaline.  The 

neutralization procedures outlined in paragraphs 5.10.8 and 5.10.9 can 

then be used.  After neutralization is complete, the waste will not cause 

a significant change in the color of the litmus paper. 



593-5.10.10.2  An alternate method for measuring the neutralization 

reaction is through the use of a pH meter.  Instructions for the use of 

this meter can be found in NSTM Chapter 220, Volume 2, Boiler 

Water/Feedwater, Test and Treatment.  The pH of a waste solution shall 

be between 6.0 and 8.0 before it can be diluted and discharged into ship's 

drains. 



593-5.10.11  SODIUM CHROMATE SOLUTIONS.  Sodium chromate is added to 

closed loop cooling water, locked-in ballast, and fuel ballast to control 

corrosion and bacterial growth.  Sodium chromate solutions may be 

discharged overboard beyond 50 nmi of shore, but must be containerized 

for shore disposal within 50 nmi.  Excess quantities of stock treatment 

sodium chromate must also be containerized for shore disposal. 



593-5.10.12  HEAVY METALS.  During the course of normal shipboard 

operations, wastes (for example, metal plating solutions, painting 

wastes, and batteries) are produced that contain various heavy metals 

that are toxic to human and marine life.  These and all other wastes 

containing mercury, silver, cadmium, chromium, nickel, copper, or lead 

shall be retained for shore disposal. 
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593-5.10.13  PHOTOGRAPHIC AND X-RAY PROCESSING WASTES.  Ship s with 

photographic and X-ray facilities are being outfitted with silver 

recovery units to reclaim silver from waste fixer solutions.  Ships that 

generate large quantities of silver-contaminated waste, but do not yet 

have recovery units, should request them.  The ship's single 

point-of-contact precious metals officer (usually the photographic 

officer) should communicate with the nearest Precious Metals Area 

Representative (PMAR).  If the PMAR recommends the installation of silver 

recovery equipment, and NAVSEA concurs, the Defense Reutilization and 

Marketing Services will issue from stock or purchase the necessary 

equipment.  The PMAR will instruct ship's personnel in equipment 

operation and maintenance and provide procedures for handling, security, 

and shipment of the recovered silver.  Ships with silver recovery units 

shall use them to process black and white and X-ray film fixer 

solutions.  The recovery unit effluent may be discharged beyond the 

12-nmi contiguous zone.  Within 12 nmi, the effluent shall be 

containerized for shore disposal.  Ships without silver recovery units 

shall containerize the fixer solutions for offload ashore. 



593-5.10.13.1  Batch quantities of all developer and intensifier 

solutions, batch quantities of fixer solutions used in color film 

processing, and any excess film shall be containerized for shore 

disposal.  If suitable equipment is available, the effluent from all 

continuous processors shall be containerized when operating within 12 

nmi.  In port, if ship has CHT system, discharge black and white and 

X-ray continuous processor effluent to CHT tank.  Color film processing 

wastes shall never be discharged into drains that lead to the CHT tank, 

because of their corrosive effects on sewage collection tanks.  This and 

all other photo wastes may be discharged beyond 12 nmi of shore. 



593-5.10.14  OXYGEN BREATHING APPARATUS CASTERS.  Type A-3 and A-4 

Oxygen Breathing Apparatus (OBA), employed during damage control operations, 

use quick-starting canisters that produce oxygen through chemical reaction.  

The potassium superoxide in these canisters can react explosively with 

any oil or grease or if doused with water.  These canisters require 

disposal when fully or partially depleted, or when the copper foil seal 

beneath the tear-off cap has been punctured. 



593-5.10.14.1  Handle and dispose of OBA canisters according to NSTM 

Chapter 079, Vol 2. 
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