CHAPTER 3 

CRITICAL SHIPBOARD CONDITIONS

This Chapter of Bravery Will Not Be Enough
 presents a distillation of aspects of ship​board doctrines, manning, man​agement, training, equipment, structure, and relevant Service strategies and policies that should be taken into account in planning to strengthen the fight​ing ability of the crews of U.S. Navy war​ships under conditions requiring emergency deployment.

Each of the conditions described below affects the ability of a warship’s crew to perform expertly in battle. 

1. Leadership
1-1. The primary continuing objective of ev​ery war​ship leader should be to make measur​able progress toward achieving expert ability to fight.

1-2. “Expert ability to fight,” as part of full battle readiness, should be regarded as ability to perform all designed functions ex​pertly un​der con​ditions of severe stress, extreme violence, and/or attempted enemy sur​prise.

1-3. Many of the rules and constraints that affect war​ship ability to fight emanate from authorities above the level of Commanding Officers.

1-4. The “customers” of the Navy’s overall warship combat lead​ership efforts should be regarded as the total body, taken as a whole, of all ships’ companies of all war​ships—not just of one ship at a time. This for the reason that so many instructions, doctrines, and standard procedures emanate from higher authorities and affect all or many ships as a combined entity.

1-5. The primary role of combat leadership should be to identify and improve ev​ery aspect of the ship​board en​vi​ronment that could hamper or contribute to the ability of ships’ compa​nies to achieve expert ability to fight.

2. Conditions Relating to Mis​sions of U.S. Naval Forces
2-1. The U.S. Fleet has three principal operationl missions: deter​rence of war, protec​tion of ocean com​merce, and projec​tion of power.

2-2. The U.S. economy depends on ocean commerce.

2-3. The U.S. government has declared 31 ocean trade routes to be essential for promotion, de​vel​opment, expansion, and mainte​nance of U.S. foreign com​merce.

2-4. Over 95% of U.S. ocean commerce is carried in ships un​der foreign registry.

2-5. Today’s U.S. shipbuilding industry is losing its capabil​ity to build large ships.

2-6. The U.S. ship repair industry today could not repair ma​jor damage to more than a few ships at once.

2-7. Eighty percent U.S. ocean trade routes pass within po​tential mis​sile ranges of Third World nations.

2-8. Major potentials exist for Third World political up​heavals impacting the United States.

2.9. Third World countries are acquiring substantial num​bers of submarines and long range (>500 mile) preci​sion guided muni​tions.

2-10. Third World countries have been ex​pressing increas​ing interest in acquir​ing atmosphere-in​dependent design sub​marines.

2-11. Third World nations have demon​strated will​ingness and ability to use chemical weapons.

2-12. The U.S. Fleet suffered disastrous losses in early battles of WWII (Pearl Harbor and Guadal​canal) due mainly to inadequate train​ing and inadequate human protection.

2-13. Warships are inherently susceptible to surprise attack by preci​sion guided munitions.

2-14. Warships are particularly vulnerable to attack by long range, wake-following, and high speed torpedoes.

2-15. The U.S. surface fleet has had no substantial combat ex​perience since WWII.

3. Peacetime Conditions Affecting War​ship Readiness
3-1. Over the years since WWII, the U.S. Fleet has been re​quired to maintain high tempos of op​erations with re​sul​tant strains on equipment and person​nel.

3-2. Following WWII and Korea, the Navy initi​ated new and intensive ac​tions to maintain ships and equip​ment in superior con​dition. Many of these actions have been negated by funding and personnel shortages

3-3. Advances in hard technology have caused major ad​just​ments to material management procedures and oper​a​tional techniques.

3-4. The Navy has emphasized actions designed to recruit and retain techni​cally skilled per​sonnel . However, recruiting costs have skyrocketed (up to $8000 per individual).

3-5. Changing social standards have also influ​enced policies af​fecting ship​board quality of life.

3-6. There are no personnel remaining in the U.S. Navy who have experienced massive Naval combat involving si​multaneous offensive op​erations along with sustain​ment of heavy dam​age and extensive casualties.

3-7. Efforts to sustain Fleet readiness for combat have been substantially af​fected by limited funding.

3-8. Perceptions of changes in worldwide objec​tives are af​fect​ing the Ameri​can public’s per​ceptions of need for a strong Navy .

3-9. Perceptions of changes in worldwide objec​tives are also af​fecting the sense of mission of U.S. Navy personnel.

4. Conditions Pertaining to Mea​sure​ment of Battle Capa​bili​ties
4-1. Current methods of describing changes in readiness ad​dress levels of re​sources but not changes in capabili​ties.

4-2. In most ships, personnel are unable to see re​ports of changes in readiness or to relate changes in readiness to their individual efforts.

4-3. Most standard shipboard exercises are not evaluated on factors incorporat​ing elements of pre​sumed stress, vio​lence, or surprise.

4-4. Standard shipboard exercises do not address problems of shifting stations from Readiness Condition II or III to Condition I after sustain​ing massive damage and ca​su​alties.

4-5. Assessments of current states of team training are rou​tinely based on fre​quencies of exer​cises reported as “con​ducted satis​facto​rily,” which sometimes refers to the results of the exer​cise and sometimes to the fact that the ship succeeded in conducting it at all.

4-6. Fleet commanders routinely require ships to undergo exter​nally assisted re​fresher training in order to be re​garded as having pro​gressed beyond “basic” levels of training.

4-7. Fleet exercise data are not ex​changed between Atlantic and Pacific Fleets.

4-8. Past Fleet exercise data are not readily search​able by of​fi​cers designing forthcoming exer​cises.

4-9. Numerical fleet exercise data are not automati​cally linked to associated nar​rative data.

4-10. Fleet exercise reports fre​quently cite deficien​cies in vi​sual detection.

4-11. USS IOWA’s Commanding Officer had no way of knowing his turret crews’ current levels of ca​pability as com​pared to their expected ca​pabilities.

4-12. USS STARK’s Commanding Officer had no way of knowing his CIC or pilot house teams’ current capabil​i​ties as compared to their ex​pected capa​bilities (for which he was offi​cially criticized).

4-13. Most shipboard Commanding Officers sta​tioned in CIC have no vi​sual display of internal battle damage.

4-14. The Commanding Officers of DDG-51-class ships have no way of knowing the day-to-day or moment-to-moment ca​pa​bilities of their combat and watch teams as compared to their expected ca​pa​bilities.

4-15. Commanding Officers today have no better way of de​cid​ing whether and when to abandon a damaged ship than they did in WWII (when HOUSTON was accused of abandoning too early and INDIANAPOLIS and JUNEAU of aban​doning too late).

4-16. Most capabilities comprising full bat​tle readi​ness are de​fined by fleet ex​er​cise publica​tions.

4-17. Formal engineering propulsion system inspections do not address per​formance under assumed battle conditions.

4-18. Surface ship tactical development organizations and pro​grams do not ad​dress aspects of per​formance under dis​rup​tive condi​tions.

4-19. The Personnel Qualification Standards (PQS) system is currently the principal tech​nique by which Commanding Officers assess the con​tinuing readiness of their crews.

4-20. The standard readiness reporting sys​tem has been re​peat​edly criticized by the U.S. General Accounting Of​fice, the Congress, and military analysts as invalid for mea​surement pur​poses and destruc​tive to leadership and motiva​tion.

4-21. The standard readiness reporting sys​tem has never been statistically tested for objectivity (reliability and valid​ity).

4-22. The standard readiness reporting sys​tem is in​capable of being queried to determine the sta​tus of particular ca​pa​bilities.

4-23. The standard readiness measurement system does not re​flect changes that can be con​nected with efforts of ship​board personnel. Hence, the system is of no use as an incentive to im​prove human performance under combat conditions (for exam​ple, it could not be used in connec​tion with leadership programs).

4-24. Fleet commanders have opposed establishment of readiness mea​sure​ment systems that reflect es​timates of opera​tional capa​bilities.

4-25. The standard readiness reporting/communicating sys​tem is not used aboard ship or be​tween tactical com​man​ders.

4-26. Shipboard exercises are generally graded un​sat, sat, good, excellent, out​standing. (A battle capability may be graded “satisfactory” without demonstrating fit​ness for combat.).

5. Conditions Pertaining to Authority and Re​spon​si​bility
5-1. The role of the naval seaman as a fighting man is dis​tinctly different from his role as a mainte​nance man or adminis​trator.

5-2. There is wide agreement among seagoing pro​fessionals that effective orga​nization is in​dis​pensable to effec​tive planning and conduct of battle training as well as maintenance and administration.

5-3. The standard shipboard organization is ori​ented more to​ward responsibili​ties for mainte​nance and administra​tion (department heads, departmental technical assis​tants, division offi​cers, section leaders, work center su​pervi​sors, collateral duty assignments, command master chiefs) than toward responsibili​ties for overall battle readiness including bat​tle training (Battle Control Officers, GQ teams, and watch teams).

5-4. Standard Navy regulations assign many duties and re​spon​sibilities to divi​sion officers that are duplicated by assign​ment to departmental technical assis​tants.

5-5. Ships in high-threat operating areas must op​erate mainly in Readiness Condition II or III.

5-6. More than half the battle and watch stations within watch teams (such as weapons crews, pi​lot house, re​pair parties, CIC) are manned by person​nel from mixed di​visions and work centers.

5-7. More than half the members of a typi​cal ship’s com​pany report to different leaders at bat​tle and watch stations than they do for mainte​nance or ad​ministrative du​ties.

5-8. Each watch section of each Readiness Condi​tion has its own chain of con​trol and respon​sibility for training. 

5-9. Many ships use a variety of “customized” readiness condi​tions re​quiring differing as​sign​ments of per​sonnel to op​erating sta​tions.

5-10. The standard Navy ship organization makes provision for formal designa​tion of work cen​ters and work super​visors but not for combat teams, watch teams, or team leaders.

5-11. Division officers, section leaders, and work center su​pervisors are not nor​mally in the chain of authority and re​spon​sibility for overall battle readi​ness.

5-12. Chains of responsibility for readiness of watch teams do not extend to watch team leaders when not on their sta​tions.

5-13. Battle duties are not generally indi​cated as pri​mary du​ties in ships’ ros​ters of officers and se​nior petty offi​cers (for that matter, neither are division officer duties).

5-14. Navy principles of shipboard organi​zation do not ad​dress potentials of small-team cohe​sion or participative deci​sionmak​ing.

5-15. Current regulations require assign​ment of over 100 col​lateral duties to ship’s offi​cers and se​nior petty offi​cers, who have be​come sub​merged in administrative duties.

5-16. No Navy command or agency bears explicit respon​si​bil​ity for ensuring that shipboard bat​tle training, ship​board standard orga​nization, and shipboard structure are op​timally compat​ible.

5-17. No comprehensive study of shipboard organi​zation and management has been conducted in nearly 100 years (although there have been intensive studies of Navy shore es​tablishments, including the Navy Department itself).

5-18. Over recent years, Commanding Officers’ au​thorities have been progres​sively reduced while their responsibil​i​ties have in​creased.

5-19. Each ship’s command master chief has author​ity to by​pass primary ship​board chains of command and au​thority at dis​cretion.

5-20. Reduction of inspection loads and shipboard ad​minis​tra​tive burdens was formally estab​lished as an ex​plicit personal objective by at least two previous CNOs (ADMs Zumwalt and Hayward) without results.

5-21. There has never been a systematic as​sessment of the cu​mulative workload resulting from ship​board admin​is​tra​tive re​quire​ments.

6. Conditions Pertaining to Leadership and Motivation
6-1. The last 40 years have witnessed several Navy lead​er​ship development programs (including Gen​eral Order 21, LMT, HRM, LMET, Command Effective​ness, NAVLEAD, and TQL). None of these had clearcut objectives or incorporated meth​ods of evaluating program re​sults. All except TQL have been replaced by today’s “Leadership Continuum.”

6-2. Achievement of Full Battle Readi​ness—in the sense of ability to per​form expertly under conditions of extreme stress and vio​lence—has never been defined as a leadership goal to be sought by in​dividuals or teams in U.S. Navy ships.

6-3. Expert ability to fight is not identified as a principal ob​jec​tive in U.S. Navy lead​ership and man​agement in​struc​tional curricula.

6-4. A ship’s Required Operational Ca​pabilities (the reasons for its exis​tence) are not gener​ally visible to shipboard personnel.

6-5. The “winding down” of the cold war presents major chal​lenges to Naval leadership with re​spect to strength​en​ing ability to fight as a principal hu​man goal.

6-6. There is general agreement among leading so​cial scien​tists that goal set​ting, evaluation of re​sults, and feed​back are im​por​tant conditions in strengthening quality of life and moti​va​tion-to-achieve.

6-7. Fitness reports and performance eval​uations do not ad​dress progress achieved in overall fighting ability.

6-8. Petty officer qualification manuals do not ad​dress battle training or combat leadership.

6-9. Standard Navy leadership indoctrina​tion (including U. S. Naval Academy and unofficial Naval Institute texts) does not ad​dress leadership in combat sit​ua​tions.

6-10. Leaders of combat and watch teams generally do not contribute to official per​for​mance evalua​tions of per​sonnel un​der their charge during high-threat readi​ness conditions (since performance evaluations are usually executed by ad​ministrative or mainte​nance su​per​vi​sors).

6-11. Ships do not possess facilities to provide crewmem​bers with visual feed​back on battle ca​pabili​ties achieved in training.

6-12. In most ships, performance criteria defining full battle readiness are not as​sembled or dis​played in a form that makes them ac​cessible to all hands.

6-13. Officers assigned to Fleet or Afloat Training Groups are promoted at rates less than half the rates of officers as​signed to oper​ating com​mands (in fact, officers in 

afloat Training Groups are rarely promoted at all).

6-14. The dominant public and self image of the U.S. sailor is more that of an ad​ven​turous play​boy than that of a seagoing fighting man.

6-16. Fast combat support ships and predeployed logistic ships, although highly exposed and vulnerable under combat condi​tions, are not desig​nated as “combatants”.

6-17. Ship names are displayed on sterns but not bows. Ships’ crews are thus largely denied the sense of pride that could ac​company display of their ships’ names as they approach other ships or nearby shore areas.

6-18. It is widely perceived in the Fleet that recruits newly reporting aboard ships are often disil​lusioned by the laxity of the per​formance stan​dards they observe.

6-19. Results of standard Battle Efficiency Competi​tions and Awards systems are known to ship​board personnel only once each year (which equates to knowing the score only after the game is over).

6-20. Since ships have no way of keeping track of changes in capabilities for fighting, the Navy does not know how well or poorly its ships can fight, except in negative extremes (such as lack of per​sonnel, fuel, or ammo).

7. Conditions Affecting Shipboard Battle Training
7-1. Ships recently returned from exten​sive for​ward area de​ployments usu​ally experience ma​jor turnovers of per​son​nel.

7-2. Training with respect to weapons employment and dam​age control tends to deteriorate during long deploy​ments when ser​vices are scarce and equipment operability is critical.

7-3. Force commanders attempting to maintain “level” readi​ness perceive greatest difficulty with re​spect to sus​taining levels of battle training.

7-4. Some ships were required to deploy to the Korean emergency, the Cuban missile crisis, and the Persian Gulf war without having com​pleted previ​ously scheduled pre​de​ployment re​fresher training (hence, by definition, at levels of training less than “basic”).

7-5. The Personnel Qualification Standards (PQS) system does not address crite​ria for perfor​mance at most battle sta​tions.

7-6. PQS specifically excludes criteria for per​formance under dis​ruptive conditions.

7-7. PQS does not address criteria for team–based perfor​mance.

7-8. PQS imposes substantial administra​tive de​mands that make it difficult to use in case of large scale personnel augmen​tation.

7-9. PQS is widely accepted as valuable for indi​vidual dam​age control training.

7-10. The efficacy vs administrative burden of the PQS system has never been comprehen​sively evaluated.

7-11. Refresher or predeployment workup training does not attempt to train ships to cope with massive conflagra​tions result​ing from damage incurred while in Readi​ness Condition II or III.

7-12. USS STARK was in Readiness Condition II when hit in the Persian Gulf. The post-event investigation of the STARK incident did not address the efficacy of the ship’s organization and battle training, since no Navy Department. organization possessed knowledge or responsibility in this area.

7-13. Ships without advanced combat systems are not trained to cope with simultaneous at​tacks by two or more hostile high speed mis​sile boats if their bearings cross during their at​tacks or if simultaneous attacks come from op​posite sides.

7-14. Medical officers are not routinely as​signed to staffs of Atlantic Fleet or Pa​cific Afloat Train​ing Groups.

7-15. Most standard shipboard exercises are not graded on fac​tors incorporating elements of pre​sumed stress, vio​lence, or sur​prise.

7-16. Standard shipboard exercises do not address the mas​sive problems of shift​ing stations from Condition II or III to Condi​tion I after receiv​ing extensive damage and ca​sualties.

7-17. Most ships have not established doc​trines as to whether battle stations are to be manned au​to​matically in case of a hit re​ceived in a high-threat Readi​ness Condition, or if not, what off-watch personnel are expected to do.

7-18. Fleet training schoolhouses do not teach tech​niques for conducting effective shipboard battle drills to Readiness Condi​tion leaders.

7-19. Today, most ships drill at battle stations about once per week. (During WWII, ships routinely entered and left port at bat​tle stations rather than Special Sea Details as cur​rently prac​ticed.).

7-20. Over a typical 2 -year period, ships average less than 1 hour per week for on-station battle drills.

5-22. Amphibious assault ships are organized and trained to conduct assault and defense functions sep​arately even though they must ex​pect to have to perform both func​tions simultane​ously in combat.

7-21. The practice of hull-swapping—exchanging whole crews between ships of similar types but differing equipments—exacerbates the challenges of battle training.

7-22. Shipboard battle drills do not practice move​ment of wounded personnel from one deck to another.

7-23. Shipboard battle drills are rarely pre​planned in order to ensure ef​fec​tive conduct at un​sched​uled op​por​tunities.

7-24. Reduced operational training time caused by limited budgets is forcing ships to cram more re​quired exercises into shorter available un​derway train​ing periods (a situ​a​tion in​evitably be​coming worse).

7-25. In most ships, personnel below senior petty officers do not actively partici​pate in select​ing training goals or planning battle drills.

7-26. In real emergencies, shipboard leaders tend to use an​nouncing systems in preference to sound powered tele​phone systems.

7-27. Standard doctrines do not exist re​garding hand signals to be used dur​ing on-board emer​gen​cies.

7-28. Automated means do not exist to search for and re​cover lessons-learned from fleet exer​cises, ac​tion reports, and formal inves​tigations.

7-29. Most ships do not keep track of mem​bers of their crews who are experienced or previ​ously qualified in​structors.

7-30. There is no Fleet standard doctrine or policy regarding visual recognition require​ments (i.e., based on memory vs based on documen​tation ) or reporting procedures (ranges, speeds, posi​tion angles, target angles, etc.) for visual lookouts. (Because of this lack of Fleet perfor​mance cri​te​ria, no ship pos​sesses delib​erately designed visual lookout stations.)

8. Conditions Affecting In-Port Fighting Ability
8-1. There are no standard policies or doctrines addressing in-port high-threat readiness con​ditions.

8-2. Training for in-port readiness is ham​pered by the fact that composition of every in-port duty Section varies each time it comes on duty.

8-3. Most ships in port are unable to man emer​gency sta​tions at night without use of their gen​eral an​nouncing sys​tems.

8-4. Most ships have not established doc​trines as to when or whether to shift from general emer​gency to general quarters sta​tions at night in port in or​der to cope with a presumed general emergency.

8-5. Most Commanding Officers do not prepare in-port night or​ders.

9. Conditions Pertaining to De​sign of Ships and Equipment
9-1. The standard shipboard “battle dress” is ludi​crous, dan​ger​ous, and degrad​ing to the pride and self esteem of profes​sional man o’wars​men.

9-2. Provision of suitable combat uniforms to all hands will re​quire special facili​ties for stowage and care of such uni​forms. (Augmented facili​ties were created for new types of uniforms under Admiral Zumwalt.).

9-3. No office or agency within the De​partment of the Navy bears respon​sibility for system​atic analysis of the effi​cacy of ship​board facili​ties and procedures affecting or​ganization, mainte​nance, training, information man​agement, mea​surement of re​sults, morale, and motiva​tion.

9-4. To minimize costs, modern ships are being designed to min​i​mize required num​bers of personnel (thus, each crewmember becomes closer to indis​pensable).

9-5. Dependence on sound powered tele​phones for opera​tional communica​tions tends to in​crease requirements for per​sonnel, re​quirements for train​ing of designated talk​ers, and sus​cep​ti​bil​ity to misinformation due to di​versity of cultural accents.

9-6. Watertight characteristics of ship de​sign severely im​pede transfer of wounded person​nel from one deck to another during high-threat Readiness Conditions.

9-7. Present battle dressing stations are not used to care for ac​tual casualties, particularly with respect to females.

10. Summary of Conditions Per​taining to Withstanding Stress and Violence
10-1. People are not only the most valuable resource but also the most vulnerable in any war​ship.

10-2. Navy ship designers do not methodically examine interre​la​tionships between or​ganization, training, and structure.

10-3. Professional infatuation with “leader​ship” along with ab​horrence of “manage​ment” has resulted in serious degradation of the tools available on board ship to as​sist leaders in streng​then​ing ability to fight.

10-4. Medical officers in most fleet com​mands are not trained for combat.

10-5. Fleet personnel universally report that damage control lockers are difficult to use effectively in emer​gencies.

10-6. In most U.S. ships, battle damage informa​tion is conveyed to ship command via telephone talk​ers and grease pencil markings on plastic sheets on the bridge.

10-7. In USS STARK, personnel were en​dangered by loose gear and unsecured furnishings blocking hatches and pas​sages.

10-8. Commanding Officers have no way of securing miscel​la​neous equipment and loose gear and furnishings against violent shock.

10-9. Head coverings and most other elements of battle dress are not read​ily available to most ship’s personnel until their ar​rival at battle stations.

10-10. The standard uniform material for shipboard sailors is 100% polyester, and unsuitable for combat.

10-11. When USS VINCENNES shot down an Iranian civil air​craft during en​gagement against enemy small craft, the U.S. ship’s personnel at battle stations on the bridge were not wearing “battle dress” for protection against possible flashburns.

10-12. Officers still have difficulty in obtain​ing uni​forms with long sleeves for flash burn protec​tion.

10-13. Personnel no longer routinely wear dog tags to assist in identifi​ca​tion of severely disfigured casual​ties.

10-14. Materials officially prescribed for Navy khaki uni​forms are hazardous to wearers exposed to high heat.

10-15. Officers’ battle dress uniforms are in​distin​guish​able from chief petty officers’ uni​forms on weather decks in cool or in​clement weather when jack​ets are worn.

10-16. Most ships do not have policies re​garding wearing of combat uniforms by personnel on and off watch during Condi​tion of Readiness II or III (when ships are deemed subject to hostile action).

10-17. Most ships have no provision for fresh wa​ter near battle sta​tions for drinking or relief of severe burns.

10-18. In most ships, personnel in Combat Informa​tion Cen​ters during high-threat Readiness Con​ditions do not have pro​tective clothing to wear.

10-19. Ships en route to the Persian Gulf War had to undergo special chemical warfare training during transit.

10-20. The Navy Uniform Matters Office does not address de​sign of uniforms to be worn under high-threat conditions.

10-21. Ship designs have not incorporated provisions for ac​ces​sible stowage and care of protec​tive clothing.

10-22. Top Navy leadership has regarded compre​hensive de​sign of a general pur​pose shipboard com​bat uniform as too ex​pensive to be feasible (Army and Marine Corps uni​forms were replaced immediately after arrival in the Saudi Ara​bian desert).

10-23. Some structural measures taken to improve habitabil​ity effectively in​crease personnel haz​ards under com​bat condi​tions.

10-24. Shipboard bedding is combustible and unpro​tected. Flame resistant bunk covers were abandoned shortly af​ter WWII. The re​sulting hazard is exac​erbated by lack of standard pro​ce​dures calling for personnel to make up bunks in prepara​tion for combat or battle problems.

10-25. Mattresses in ships’ berthing spaces emit toxic fumes when subjected to high heat.

10-26. Shipboard structures incorporate many sharp features posing danger to personnel in case of ex​treme physical shock.

10-27. Ships have no effective protection against un​derwater sneak attack in port.

10-28. Ships prior to DDG-51 do not use “citadel” de​signs to pro​tect personnel against chemical at​tack.

10-29. Surface ships do not possess installed weaponry de​signed to prevent board​ing by large numbers of people from docks or small craft.

10-30. Little or no behavioral science re​search has been or is being conducted in the U.S. regard​ing the impacts of stress on hu​man perfor​mance in naval combat (although some current work is being focused on “decision centers” like CIC).

10-31. The sensitivity of automated systems in mod​ern war​ships has increased the physical vul​nerability of ships in combat.

10-32. Applications of linoleum, oil based paints, and other built-in in​flammables in ships are in​creasing.
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