NOTE:

The following appendixes ARE included as read ahead material: A, B, G, and W



THE remaining appendixes ARE AVAILABLE electronically. send an e:mail request to adcx@navsea.navy.mil INCLUDE “WSESRB” IN THE SUBJECT LINE AND THE APPENDIXES DESIRED IN THE BODY OF THE MESSAGE.
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1.1	Purpose of WSERSB Meeting

The purpose of the 27 July 1998 Modular Cargo Delivery Station (MCDS) Weapon System Explosive Safety Review Board (WSESRB) meeting is to present responses to the WSESRB’s requests defined during the MCDS Information Brief.  In addition, the results from the MCDS hazard analysis will be presented.  An MCDS ship is scheduled to participate in a live ammo demonstration in November of 1998.  The goal is to finalize training and operational procedures, and obtain the appropriate approvals to ensure a safe and successful evolution in November, and whenever the MCDS ships are called to augment the Combat Logistics Force (CLF) as a Shuttle Ship.

1.2	Background

Seven breakbulk cargo ships in the Ready Reserve Force (RRF) have been converted to Underway Replenishment (UNREP) ships to augment the Combat Logistics Force (CLF) by installing two Modular Cargo Delivery Stations (MCDS) on each ship, and a Vertical Replenishment (VERTREP) platform on six of the seven ships. The MCDS ships were designed as shuttle ships to resupply CLF ships underway.  The MCDS is a “modular” assembly of the Navy Standard Tensioned Replenishment Alongside Method (STREAM) System. In addition, the installed STREAM Connected Replenishment (CONREP) rigs were configured to permit resupply of combatants during UNREP’s of opportunity.  The MCDS ships are of three Maritime Administration (MARAD) classes, C4-S-58a, C-4S-1u and C4-S-75a.  All work was accomplished in accordance with existing American Bureau of Shipping (ABS), United States Coast Guard (USCG), and Naval Air Systems Command (NAVAIR) requirements, with additional capabilities and systems incorporated from OP 4, Ammunition Afloat, to permit the MCDS ships to perform the desired UNREP mission.  

The Deputy Chief of Naval Operations, Logistics, N42 has requested specific evaluations of the MCDS ship platforms to validate operational procedures and cargo throughput rates.  Plans are being made to have an MCDS ship perform an AOE 6 Class upload, transferring 1200 lifts in a two day period.  This operation has been specifically planned to stress the MCDS ship and personnel to provide a benchmark of the system’s capability for future planning.  N42 has requested a review of the MCDS ships by the Weapon System Explosives Safety Review Board (WSESRB) prior  to performance of the 1200 lift test .











1.3	Program Milestones

The following table identifies key MCDS ship program milestones.



Date

�Activity�Description��14-16 July 1998�SS CAPE JACOB�Naval Weapon Station Earle Personnel Perform System Operability Test (SOT) on MCDS gear��17 July 1998�SS CAPE JACOB�Complete Yard Period��22-23 July 1998�SS CAPE JACOB�NAVAIR Inspects VERTREP Platform��23-24 July 1998�SS CAPE JACOB�NFAF Inspection��27 July 1998�MCDS Program�WSESRB Meeting��29 July 1998�SS CAPE JACOB�Underway to COMPTUEX��30 July to 7 Aug 1998 �SS CAPE JACOB�Participate in COMPTUEX ��10 Aug 1998�SS CAPE JACOB�Arrives at NWS Earle��17-20 Aug 1998�SS CAPE JACOB�HERO Survey Accomplished��25-27 Aug 1998�SS CAPE JACOB�SESI Field Assist Visit��30 Sept 1998�SS CAPE JACOB�New MCDS Procedures, Recommended from Hazard Analysis in place and Approved ��30 Sept 1998�SS CAPE JACOB�HERO Bill Approved and in Place��30 October 1998�SS CAPE JACOB�MCDS Ship System Upgrades Recommended from Hazard Analysis in Place and Approved��Early Nov 1998�SS CAPE JACOB�SESI, NFAF and NAVAIR Inspections Prior to Live Ordnance Demonstration��Early Nov 1998�SS CAPE JACOB�Perform SOT on MCDS UNREP Gear��Nov 1998�SS CAPE JACOB�Live Ordnance Demonstration��



1.4	Technical Support Agency

The RRF was created on 14 February 1977 specifically to enhance the readiness of sealift to respond rapidly in any contingency. The RRF is a select group of ships which are relatively modern, highly militarily useful and rigorously maintained to meet USCG and ABS standards. They are maintained by MARAD personnel in an increased state of readiness to permit their activation within four, five, ten or twenty days. Four and five day ships are placed in a Reduced Operating Status (ROS) that includes a core crew (10 personnel for 4 day and 9 personnel for 5 day ships) to permit rapid activation.

Military Sealift Command (MSC) relationship with MARAD uses the assets in the RRF and along with OPNAV works closely in the area of strategic planning. MARAD, by law, becomes the National Shipping Authority in time of war or national emergency and has the authority to acquire ships through requisitioning of the merchant fleet.

When activated, RRF ships come under the operational control of the Military Sealift Command. Some ships in the RRF are strategically located at outport locations to avoid congestion, be closer to actual military cargo loading ports and provide quick response to military force requirements, while other RRF ships are at sites in Continental United States (CONUS) and overseas.

The RRF includes Roll-On/Roll-Off (RO/RO) cargo ships, breakbulk ships, barge carriers, Auxiliary Crane Ships (ACSs), tankers, and two troop ships for surge sealift requirement which are capable of handling bulky, oversized military equipment.  RRF layberths are defined in Appendix I. 

The Chief of Naval Operations, Strategic Sealift Division, established the Sealift Enhancement Features (SEF) program to expand the capabilities of civilian vessels in the Ready Reserve Force (RRF) to support U.S. Navy operations.  Equipment and systems known as Sealift Enhancement Features enable a modified ship to perform specific missions in support of  U. S. Navy operations.

The Maritime Administration, NAVSEA PMS 385 and Military Sealift Command have worked together to design, convert and maintain the MCDS ships and to stand-up and train Navy Reserve units to safely perform UNREP from the MCDS ships.  PMS 385 procured the MCDS units and developed the ship interface designs with assistance from MSC and MARAD.  MSC coordinates ship planning, maintains the UNREP gear,  coordinates with NAVAIR and NFAF to maintain approval of the UNREP gear, developed the training facility and executes the training of the Navy Reservists and investigates and funds ship upgrades.  MARAD maintains the ships, USCG Certificate of Inspection for each ship and crews the ships through their Ship Manager contracts.

�1.5	Who’s Who Programmatically

�Figure 1 identifies primary roles performed by MCDS Program participants:







FIGURE 1.  MCDS PROGRAM ORGANIZATION



1.6	Acquisition Category (ACAT) Level

The MCDS Program is not an acquisition  program.  The MCDS ships are Code of Federal Regulation (CFR) compliant regarding all environmental issues and are inspected by  United States Coast Guard (USCG) personnel on an ongoing basis to confirm compliance.

�1.7	Safety Program Management Organization

The following chart defines the MCDS Safety Management Organization:

�





1.8	Past WSESRB Meetings:  Comments, Action Items, and Recommendations Assigned, Resolution of Action Items.



A copy of WSESRB letter 8020 Ser N7133/412, dated 11 June 1998, which provides WSESRB requests and identifies items which the WSESRB wants to have presented at the next MCDS brief on 27 July  1998 is included in Appendix W.  In the following discussion the WSESRB requests are reproduced in italic and followed by a response to the WSESRB request.

WSESRB Request 3(a) - Provide MSC instructions for inspections, including criteria, and preparations for deployment to the NAVORDCEN for review.

The Modular Cargo Delivery Station (MCDS) ships will undergo an inspection procedure identical to MSC Combat Logistics Force ships prior to deploying. The instructions defining inspection procedures and criteria include the following:



OPNAVINST 8023.2C, U.S. Navy Explosives Safety Policies, Requirements, and Procedures – Defines requirements for U.S. Navy explosives handling personnel qualification and certification (QUAL/CERT) program.



NAVSEA Instruction 8023.12, Shipboard Explosives Safety Inspection (SESI) Program – Defines procedures and assigns responsibilities governing the implementation, execution and management of the Shipboard Explosives Safety Inspection Program.  (See Appendix N)



COMSC Instruction 8023.x, Explosive Handling Personnel Qualification and Certification (QUAL/CERT) Program – Establishes an Explosives Handling Personnel Qualification and Certification Program for all COMSC controlled ships in accordance with OPNAVINST 8023.2 (series).  (See Appendix O)



COMSCLANT Instruction 3710.1A, Aviation readiness evaluation and certification of aviation facilities onboard MSCLANT air capable ships.  Defines equipment inspections and personnel requirements evaluated in the field by MSC Naval Fleet Auxiliary Force inspection personnel.  (See Appendix P)



COMSCLANT Instruction 3505.1, Connected Replenishment Rigs and Vertical Replenishment and Vertical Replenishment Training Program – Establishes procedures and assigns responsibility for the conduct of COMSCLANT’s connected replenishment rigs and vertical replenishment training program.  (See Appendix R)



Air Capable Ship Aviation Facilities Bulletin No. 1H - Establishes standard certification requirements and inspection procedures for the aviation facilities aboard Air Capable ships.  Air capable ships include all ships that interface with aircraft including helicopters.  Requirements span the range from landing facilities to only hover facilities.  This is a Naval Air Systems Command (NAVAIR) document.  All MCDS ships must undergo a field inspection and obtain approval from NAVAIR personnel.  (See Appendix T)



United States Coast Guard (USCG) Navigation and Vessel Inspection Circular No. 2-96, Handling Gear Prior to Explosives Handling – Provides guidance to USCG Marine Safety field units regarding the inspection of shipboard and shoreside cargo gear prior to its use in explosives handling operations.  (See Appendix X)





Prior to activation the following inspections and procedures are planned for MCDS ships:



Shipboard Explosives Safety Inspection (SESI) field assist visit.  All aspects of ship systems and gear pertaining to ordnance stowage, handling and transfer are inspected.  SESI inspection checklist is included in NAVSEA Instruction 8023.12, Shipboard Explosives Safety Inspection Program, and is included in Appendix N.   



Develop and submit a waiver  in accordance with OP 4 and based on the results of the Operating  and Support Hazard Analysis to address class deficiencies identified during SESI that can not be corrected.



NFAF field assist visit prior to activation.   NFAF inspects CONREP and VERTREP systems and qualifies CART and Merchant Marine personnel to perform UNREP operations.  NFAF Aviation Facilities inspection checklists are defined in COMSCLANT Instruction 3710.1A.   QUAL/CERT criteria are defined in COMSC Instruction 8023.  Training and Ship Qualification Trials (SQT) requirements are defined in COMSCLANT 3505.1.  Items identified as discrepancies will be corrected before the final NFAF inspection during ship activation.



NAVAIR inspections are performed by validating conformance of the VERTREP deck to the requirement of Air Capable Ship Aviation Facilities Bulletin No. 1H.  NAVAIR field offices inspect ships for LANT and PAC fleet.  The MCDS VERTREP decks have been pre-inspected.  NAVAIR inspectors verify appropriate helicopter crash rescue gear is onboard ship.  This gear is stored and maintained at Naval Weapon Station Earle when not in use.  When an MCDS ship is activated the gear is sent to the ship and stored in a dedicated helicopter crash/rescue gear locker.  NAVAIR will inspect MCDS ships after all gear is stored onboard.



System Operability Tests (SOTs) are performed every four months on the MCDS units.  In accordance with T9005-AC-SOT-020/MCDS 1CL, Activated Modular Cargo Delivery Station System Operability Test.  This document defines procedures to exercise and check-out all UNREP gear in the MCDS units.





When a message identifies the requirement to activate an MCDS ship for a Combat Logistics Force shuttle role the following process is followed:



MARAD activates ship.



Perform System Operability Test (SOT) on MCDS gear



NAVAIR, NFAF and SESI are contacted and perform final inspections on MCDS ships to certify for ordnance stowage and handling, inspect UNREP gear and validate personnel Qual/Cert requirements.



Load out at Naval Weapon Station



Perform in-port SQT’s



Ship leaves Naval Weapon Station.



Perform at sea SQT’s







WSESRB Request 3(b) - Investigate alternatives to the HALON fire fighting equipment.  The WSESRB notes the HALON’s are now banned and no longer in production or will be out production in accordance with the Montreal Protocol of 1996.



The MCDS units have a Halon 1301 flooding system in the diesel generator room that may need to be recharged during the life of the ship.  The Department of Defense has set up a stockpile for ozone depleting substances, including Halon 1301, needed for mission critical purposes. MSC ships have access to this reserve, and authorized users may obtain the material free of charge through the Navy Supply System. To protect the supply, use of the material is limited to mission critical equipment and all surplus material must be returned to the stockpile.  Procedures to obtain Halon, appropriate stock numbers and points of contact are defined in message R 041422Z dated January 1995 from COMNAVSUPSYSCOM.  This message is included in Appendix U.  Points of contact for help in accomplishing requisition or turn-in procedures are identified as:



Bob Law or Ross Thompson at NAVSUP. 

    

phone (703) 607-0312

DSN (703) 327-0312

fax (703) 607-0250

email robert_law@navsup.navy.mil

     



A design which replaces the Halon in the MCDS ststem with CO2, as the flooding gas, was developed and installed in support of the land based MCDS training facility at Naval Weapon Station Earle.  This design should be adaptable to the MCDS ships.  





WSESRB Request 3(c) - Ensure that the HERO survey includes all classes of MCDS ships.



Mr.Robert Needy (NSWCDD Code J52, 540-653-3446, rneedy@nswc.navy.mil) performed a preliminary HERO inspection on 24 June 1998 onboard the SS CAPE JOHNSON.  Mr. Needy stated that all Navy ordnance when packaged in the appropriate container is not HERO sensitive.  However, there is some Army ordnance that has not been HERO evaluated to date which is therefor considered HERO sensitive.  In addition, if a container or pallet of Navy ordnance becomes damaged and ordnance items break free, there could be a concern with multiple hand held radios broadcasting near the exposed ordnance. Hand held radios will be permitted, but NSWCDD Code J52 will provide stickers for the radios defining how close radios can be to each other and how many radios are permitted within a specified region.



The most critical HERO frequencies are between 2 and 30 Mhz in the HF band.  UHF and VHF are not a concern.  



The MCDS program will define locations and specifications of all antennas, communication and navigation equipment on each ship.  NSWCDD Code J52 will travel to Earle during the week of  17 August 1998 to perform a formal HERO Survey on the SS CAPE JACOB. NSWCDD Code J52 will also assess communication and navigation equipment and configurations for all MCDS ships.  If no equipment on other MCDS ships is significantly different from the SS CAPE JACOB then Mr. Needy will write the HERO Bill to be class applicable.  If there are significant differences defined then a separate HERO bill will be developed for the different ships. NSWCDD Code J52 will determine if one HERO bill is sufficient once they receive all HERO impacting equipment data.  



If the HERO survey is accomplished in mid to late August as planned and all applicable data is provided to NSWCDD Code J52 by 31 August then the final HERO bill should be completed by the end of September.  NSWCDD Code J52 will provide a verbal discussion of any concerns immediately after the HERO survey on the SS CAPE JACOB.





WSESRB Request 3(d) - Investigate including the MCDS courses under the CNET umbrella for certification and routine review’s and upgrades.



MSC N1 is presently developing documentation that will define MSC training course administration separate from CNET. 





WSESRB Request 3(e) - Include the not-ready-for-issue retrograde munitions in the hazards analyses.



This issue was not included in the MCDS ship hazard analysis because existing ordnance inspection, receipt, segregation and storage procedures defined in NAVSEA TW010-AC-ORD-030 prohibit transfer of ordnance for which the condition is unknown. MCDS ships will handle retrograde munitions (including not-ready-for–issue munitions) in accordance with OP 4.  Material will be accepted, or refused, documented, stored and offloaded in accordance with condition code requirements defined in SPCCINST 8010.12D.





WSESRB Request 3(f) - Ensure that any material that meets the definition of hazardous waste are managed in accordance with the Resources Conservation and Recovery Act (RCRA) and the military munitions rule if this material will be handled by the MCDS ships.  Contact the OESO at NSWC IHD, Ms Sherry McCahill, for guidance on this issue.



OPNAVINST 5090.1B, Chapter 19, Environmental Compliance Afloat, paragraph 19-6.1.2 states the following:



“The Resources Conservation and Recovery Act (RCRA) regulates generation, treatment, storage and disposal of hazardous waste.  RCRA provides that hazardous waste generated on public vessels shall not be subject to storage, manifest, inspection or record keeping requirements until such waste is transferred ashore, or transferred to another public vessel within the territorial waters of the U.S. and stored aboard that vessel for more than 90 days after the date of transfer.”



An associate of Ms. McCahill, Mr. Greg Schirf, from the Ordnance Environmental Support Office (OESO) (301-743-4450) confirmed that RCRA requirements only apply to public vessels when hazardous material is offloaded at a U.S. port.  U.S. Navy ships and all public vessels under contract to MSC, which includes the MCDS ships when activated, must comply with the requirements of OPNAVINST 5090.1B, Chapter 19, Environmental Compliance Afloat.   All HAZMAT will be offloaded in accordance with port procedures.  HAZMAT handling requirements on the MCDS ships will exceed the above stated requirements because Ships personnel are required to handle, maintain, label and store HAZMAT in accordance with Chapter 7, Pollution Control and Hazardous Material/Hazardous Waste, of the MARAD Ready Reserve Force Operations Management Handbook.  (See Appendix Y)





WSESRB Recommendation 3(g) - Identify hazardous materials in addition to the ordnance that may be carried as cargo by MCDS ships.  Ensure that any hazardous materials carried by the MCDS ships are handled in accordance with applicable regulations and that shipboard personnel are properly trained in handling and emergency procedures for those materials.



There are no plans to carry non-ordnance hazardous material.  However, as stated above, if hazardous cargo is carried it will be handled, maintained, labeled, stored and transferred in accordance with Chapter 7, Pollution Control and Hazardous Material/Hazardous Waste of the MARAD Ready Reserve Force Operations Management Handbook and all applicable USCG regulations.  (See Appendix Y)











 WSESRB Recommendation 3(h) - Determine the applicability of a Program Environmental Safety and Health (ESH) evaluation to the MCDS ships.  Contact NAVSEA 00T, Ms. Iona Evans, for guidance and recommendations as to the applicability.



This issue was discussed with Mr. Vick Neves, NAVSEA 00TA (602-4060).  He stated that the only ship programs that have performed Program Environmental Safety and Health Evaluations (PESHE) to date are the LPD 17 and SC 21.  These are both new major acquisition programs.  He could provide no further guidance regarding MCDS ships.  The MCDS ships are not new acquisitions.  The MCDS ships are maintained and operated in accordance with Environmental Safety and Health requirements specified in the Code of Federal Regulation (CFR) for cargo ships.  





At the next review, the WSESRB requests that the MCDS program present the following:



4(a) – The analyses performed and their results (e.g., recommended actions to mitigate hazards) including O&SHA.



The Operating and Support Hazard Analysis is presented in Appendix B.  Recommended controls to reduce the risk included both equipment installations and new operating procedures.  



Recommended procedures to be developed in support of the MCDS Ship Program:



Designation of CART team and merchant marine personnel working in support of the CONREP and strike-up operations as fire fighting personnel.  Specific duties should be defined for specific personnel in accordance with OP 4.  (Action:  MSC/MARAD)

Connect and lay out hoses during ordnance handling operations.  Personnel should be familiar and practiced with all aspects of using the MCDS ship sea water fire stations. (Action:  MSC/MARAD)

Define and implement security procedures to check personnel coming onboard MCDS ships. (Action:  MSC/MARAD) 

Develop and implement security procedures to inspect ordnance in holds during voyage. (Action:  MSC/MARAD)

Define secure stowage locations for high security locks and keys. (Action:  MSC/MARAD)

Develop procedures to ensure all circuits in holds that are not required are de-energized and tagged on the power panel prior to loading ordnance. (Action:  MSC/MARAD)

Develop formal procedures to practice fork lift truck operations on the ramp while underway.  Particularly handling long loads up the ramp. (Action:  MSC)

Develop formal procedures to practice cargo strike-up operations while underway.  Store dummy loads on MCDS ship to facilitate practice. (Action:  MSC)

Develop procedures and protocol to communicate significant changes in heading and/or speed between bridge and hatch captains prior to implementing the change. (Action:  MSC/MARAD)

Develop fork lift truck refueling procedures.  Recommend at least 3 personnel involved during refueling.  An engineer from the ship’s crew to go down to the pump room to activate the pump, a CART team safety officer to direct the operation on deck and the fork lift truck operator.  Pump should not be activated until the fork lift truck is in place and stopped. (Action:  MSC/MARAD)

Develop procedures to ensure ship’s personnel approve cleanliness of holds during loadout and prior to embarkation. (Action:  MSC/MARAD)



Recommended modifications/installations prior to stowage of live ordnance on MCDS ships:



High security, two key, USN approved locks on all hold access trucks and hatch cover hydraulic control spaces.  (MARAD)

Protective structural guards on all fork lift truck refueling stations. (MARAD)



Protective structural plate guards on all battery charging racks. (MARAD)



Appropriate signage on ship dealing with ordnance stowage and handling precautions. (MARAD)



Thermometers in all ordnance holds. (MARAD)



Weld up all low point drain plugs in ordnance holds. (MARAD)



Mark deck transitions with yellow paint at the bottom and top of VERTREP deck access ramp to clearly define knuckle. (MARAD)



Install appropriate fire extinguishers to fight a diesel fire at all fork lift truck refueling stations. (MARAD)



If white phosphorous is to be carried on the MCDS ships the following modifications should be made prior to loadout (MARAD):



Define a space to dedicate specifically to white phosphorous stowage.

Install climate control system to maintain temperatures at or below 85 degrees.

Install water sprinkling system and appropriate dewatering system in the white phosphorous stowage locker in accordance with Chapter 555.

Install a temperature sensor and alarm system.  The alarm should ring in the pilot house.

Install a smoke detection alarm.



4(b) - The matrix of compliance with the requirements of OP 4.



The complete MCDS ship OP 4 compliance matrix is provided in Appendix G.  A summary of this compliance matrix follows.  In the OP 4 compliance matrix the following symbols are used:



Symbol�Definition��Y�Yes��N�No��P�Partial��

In the OP 4 applicability column, “P” (partial) means that only part of the OP 4 requirement is applicable to the MCDS ships.  For example, some areas may only apply to combatants, or ships handling specific pieces of ordnance.    In the compliance column, “P” (partial) means that the MCDS ships do not comply with all the requirments in an item.  Remarks discuss each issue.�OP4 Ref.�Main Description �Description �Applicability �MCDS  Compliance�Remarks ���CHAPTER 2 �GENERAL REGULATIONS 

�����2-24�FIREFIGHTING�Adequate fire alarm systems and fire-fighting equipment shall be installed at appropriate locations and maintained in serviceable condition. 







Prior to conducting ammunition or explosives loading or off-loading operations, either at a shore facility or underway, all fire mains shall be inspected to ensure their efficient and proper operation 



Fire hoses shall be laid out ready for use in the immediate area of operations such that at least single-hose coverage is provided for all points along the weapons handling path .



These fire hoses may be uncharged and shall be manned as a minimum with a nozzle-man, hose-man and plug-man.



Fire hoses shall be laid out such that damage control and fire boundaries are not crossed, utilizing all risers available.

Where available, AFFF systems may be used in place of or to supplement fire hoses.

Manning of the Sea-water Sprinkling system (designed in accordance with NAVSEA  0348- LP-078-1000) may be used in place of fire hose coverage for areas where this system is installed..

A complete discussion of fire equipment  fire-fighting procedures is contained in Chapter 555 or the Naval Ships Technical Manual. 

Additional fire-fighting guidance is contained in NAVSEA SWOP 20-11 and NAVAIR 00-80R-14.    



In case of fire in areas containing explosive or flammable materials, The following actions to be taken:

1 Report the fire and request assistance, if required.

2 Clear area of all unauthorized personnel not operating fire  extinguishing equipment.

3 Initiate fire extinguishing procedures immediately 

4 Put on protective clothing including OBA or other respiratory equipment as approved for use with the involved material before entering and space where smoke or fumes are present.

5 Cool explosive assemblies with a deluge of water to prevent them form igniting or detonating.  Do not use water on water activated pyrotechnics. See para’s. 3-82 and 3-84C.2)    �Y
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�Fire fighting Systems IAW  with USCG, Code of Federal regulations (CFR).  



USCG approved Fire Plan.  Remote Smoke Detection and CO2 flooding in all holds.



Procedures need to be developed to lie out hoses prior to operations.  



Procedures need to be developed to designate and instruct CART personnel to man hoses.







No seawater sprinkling is available on MCDS ships.   

The MCDS Hazard Analysis addresses this issue.  Fire Hoses reach all points in the ship.









��2-26

�BATTERY CHARGING OPERATIONS. �Battery charging leads shall not be permitted near any explosive munitions or in a passageway being used for handling or transporting explosive ordnance.













Battery lifting hooks, chains, spreader bars and other battery lifting equipment shall be properly insulated to preclude the possibility of arcing if in contact with battery terminals







Adequate emergency eye wash baths shall be located at or near all battery charging operations�Y
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P�Battery  Charging stations positioned on exposed weather deck.- Hazard Analysis specified installation of plate barriers to protect batteries from Fork Lift Truck impact  



Equipment  insulated in accordance with Navy Standards.



Eye wash baths are   installed in MCDS units.  Battery charging stations positions relative to eye wash stations: fwd. port  about 50 ft. - aft starboard  about 100 ft.��2-28A�FLAMMABLE LIQUID STOWAGE .�Flammable liquids shall not be stowed aboard ships in compartments adjacent to magazines �Y�P�Minimal quantities of  cleaning solvents and lubricants stored  in lockers within machinery space.  Addressed in MCDS Hazard Analysis.��2-64 �EFFECT OF TEMPERATURE, MOISTURE AND PRESSURE ��Y�P�MCDS ships have hold ventilation but no hold cooling. ( Except SS Cape Jacob which recently had hold cooling installed.) ��2-67�DOORS AND HATCHES�A means for securing hatches open shall be provide on all access hatches to the ships magazines.  The securing device shall be designed with a locking pin to ensure positive holding and shall be readily accessible and operable  in a  sea-way without unnecessary risk to the operator. 



 The following precautions shall be observed when opening doors and hatches during ammunition and off-loading operations:�Y�P�The means of securing the hatches in the open position is by means of a gravity latch with manual release.  This approach is common for commercial folding hydraulic hatch covers.��2-67A�AMMUNITION-PASSING OPERATIONS �Personnel shall be assigned to guide ammunition through access trunks, scuttles, hatches etc. in order to prevent ammunition from striking the edge of the opening. 

The opening shall have protective padding not less than I inch thick placed at the edges during the ammunition passing operations.  The protective padding may be of woven rope or elastomer  mat type meeting applicable flammability requirements. �Y





Y�Y





N�MCDS ships hatch openings (26’ x 37’ or 26’ x 17’) do not presently have padding.  Union Purchase with taglines minimize risk of load impact.  





��2-86A�HYDRAULIC AND PNEUMATIC SYSTEMS TEST AND CHECKOUT ��Y�P�All systems are installed, tested and approved by USCG.



Item 8  - Hydraulic hoses are not tagged.  Maintenance and inspections performed routinely.   Hose parts are tracked in the MARAD PC Shipboard Allowance List (SAL).���CHAPTER 3 �AMMUNITION STOWAGE 

�����3-2.2

��Magazines are arranged with regard to facility of supply, the best favorable protection and the most favorable  stowage conditions.  Various types of explosives and ammunition are normally stowed in separate magazines or lockers so that the highest possible degree of safety is obtained.  

Stowage’s vary considerably with the type of ship, the space available and the amounts of explosive involved.  

All magazines are marked by appropriate label plates designating the compartment and the type of ammunition to be stowed therein; i.e. powder magazines, detonator magazines, etc.  and warnings applicable to specific hazardous conditions and operations.  Primary and missile magazines are designed to hold a ship’s service allowance of ammunition. 

Ready  service magazines mat be used to stow additional ammunition.  �
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Items stowed in holds defined and displayed during loadout����They shall be provided with adequate sprinkler systems and they shall be closed and locked when unattended �Y�N�MCDS ships do not have sprinkling systems.  Fire Hoses can reach all ship locations .

Hazard Analysis specifies High Security Locks be installed in all holds ��3-20 

�SPRINKLING SYSTEMS AMD AUX. EQUIPT. �Primary and missile magazines, ammunition handling rooms and most ready service magazines are required to be fitted with  sprinkler systems. Sprinkler systems shall consist of spray heads or sprinkler head valves arranged to impinge water directly on the munitions and to  provide complete coverage even though  located above portable grid sections of adjustable batten stowage systems.

Sprinkler heads, per mil-s-24660, which provide 180 degrees cone coverage meet these coverage requirements

Weather deck lockers and 20mm and 40mm ready service rooms do not require sprinkling systems.

 Sprinkler systems for spaces located below the damage control deck shall be arranged for local  control at the valve and for remote control from the damage control deck.  Systems for spaces located on the damage control deck  and above shall be arranged for local control only from a position outside the access to the space.  

The sprinkling system shall have the capacity to sprinkle and cool the magazine quickly in case of fire. 

Chapter 355 of the Naval Ships Technical Manual, Vol. 1 and 2, contains a complete description of the fire fighting equipment and procedures used for combating fires in ship magazines. �Y�N�Remote Smoke Detection/ Alarms  and CO2 Flooding is provided in all holds. ��3-21E 

�HIGH TEMPERATURE ALARM SYSTEM

�High Temperature Alarm Systems (“F” circuit) shall be installed to provide means of determining high temperatures in all magazines or spaces where ammunition and propellants are stowed, ammunition handling spaces, ammunition assembly / disassembly / checkout areas, and cargo ammunition holds. 

A minimum of two thermostats (Type IC/J-105) shall be installed in each of these spaces with not less than one thermostat  installed for each 250 square feet of deck area or fraction thereof. 

The thermostats that are installed in spaced exposed to the radiant heat of the sun shall be insulated from the steel structure. 

High temperature in any of the spaces containing thermostats shall be indicated at an alarm switchboard installed in a section which is continuously manned when underway. 

The location of the switch board  shall comply with the following order of precedence; Central Control station or damage control central; IC or  combined IC;  gyro-room;  after gyro-room;  pilot house. 

In destroyer type ships, the alarm switchboard shall be located in the IC or combined IC and gyro-room.  �Y
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-�Remote Smoke Detection/Alarms provided in all holds.



��3-21F 

�ALARMS

�A circuit alarm (sprinkler alarm) is required on the dry side of each sprinkler control valve in all dry pipe sprinkler systems serving conventional ammunition spaces, handling rooms, magazines and similar spaces. 

A  circuit FD (flooding alarm) liquid level switch shall be installed in magazines not having natural drainage and subject to flooding from improper operation of the sprinkler system.�Y







Y

�N







N�Not  currently  installed on MCDS ships.









��3-21G 

�AUDIBLE ALARM SYSTEMS

�Remote, automatic (simultaneous) audible and visual extension alarm signals for the high temperature alarm (“F” circuit) and magazine sprinkler alarm (“FH” circuit)  and magazine flooding alarm (FH Circuit)-liquid level switch) shall be installed in the pilot house, each deck office (ODD Station), secondary damage control station and each interior communication room   ( In DD ships these alarms signals shall also be installed in DC central)

Posted near each audible and visible alarm indicator shall be an instruction plate showing the system identification, meaning of the alarm, and emergency action required upon activation of the alarm.  The audible alarm signal in the pilot house, secondary damage control station, and deck offices (ODD station) shall be connected through a rotary snap switch.  A warning plate with the inscription “ THIS SWITCH SHALL  BE IN THE ON POSTION ONLY WHEN THE STATION IS MANNED” shall be installed adjacent to the switch in each of these  stations.  This alarm shall not be deactivated except by direction of  NAVSEASYSCOM or other competent authority .  Further requirements and operating details are contained in,  Section 436 of General Specification for Ships of the United States Navy,  NAVSEA S9AAO-AA-SPN-010 �Y
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�Smoke detection alarms are located in the pilot house and in the CO2  Flooding Room adjacent to the Machinery space. ��3-26�INSULATION  (THERMAL)�Insulation shall be provided on the bulkheads (except divisional) and overheads of all magazines that are located near high heat sources.  Insulation may also be provided to prevent condensation from affecting magazine stowage. �Y�P�Insulation is provided on the machinery room side of the machinery room bulkhead.  Heat Isolation bulkheads in accordance with USCG regulations are installed on the hold side of machinery room bulkheads. ��3-27A�HIGH SECURITY LOCKING DEVICES�Requirements for high security locks, hasps, doors etc. are contained in OPNAVINST 5530.13 series �Y�N�MCDS Hazard Analysis recommends installation of high security dual key locks.��3-27E�PIPING IN MAGAZINES �Piping shall not be routed through the magazine unless required for the magazine.  When routing of non- associated piping through the magazine is unavoidable, there shall be no take down joints, valves or clean out parts in the pipe run within the magazine.

Where  take-down joints and or clean-out parts are part of an existing design, these joints and or parts shall be continuously bead welded closed. 

No piping for flammable  liquids or gases shall be routed through magazines.�Y�P�Low point drains have been added at a few points on the MCDS ships to facilitate draining lines during ship de-activation.  The MCDS Hazard Analysis specified that any low point drains must be welded shut.  A Shipboard  Explosive Safety Review will be accomplished prior to activation. Deficiencies identified will be corrected  or a request for waiver in accordance with OP4 Para. 2-4 will be filed prior to ship activation.��3-28 

�THERMOMETERS �At least one thermometer shall be placed in each designated magazine or locker. 

The thermometer shall be located in a readily accessible area where maximum variations of temperature will normally occur.  These thermometers shall be direct reading,  bimetallic with maximum-minimum index pointers and a reset knob.  They shall meet the specifications of Amendment 5 of MIL-I-17244.

Thermometers shall have a range of -40 to 180 degrees F, a 3”

back connected dial, and a 4” stem.

Section 504D, General Specifications for Ships S9AAO-AA-SPN-010),   NAVSEA S9AA0-AB-GOS-010/GSO and NAVSEA S9086-RJ-STM-000/CH 504 refers.

Only maximum temperatures need to be recorded daily in accordance with paragraph 7-5 of this publication unless performance of specific weapons is affected by lower temperatures in which case minimum temperatures should also be recorded.    

For applications which do not require recording of minimum temperatures, a  bimetallic thermometer with a  maximum index pointer only is acceptable . �Y�N�Thermometers are not presently installed.  Hazard Analysis specifies that appropriate thermometers be installed in all holds carrying ordnance ��3-40

�IDENTIFICATION OF AMMUNITION STOWAGE SPACES �Paint stenciled labels or painted signs shall be installed on outside surfaces of ammunition  stowage spaces except those outside surfaces of ammunition stowage spaces visible from the exterior of the ship, and interior surfaces with special decorative material. �Y�N�OP4  requires signs not presently installed. Hazard Analysis specifies all signs required by OP4 to be installed prior to carrying  ordnance.����Marking on bulkheads shall be located five feet above the deck and spaced 12 feet apart as practical �������Markings on decks and overheads shall be spaced 12 feet apart as practical.  Deck markings shall be located to ensure maximum visibility, consistent with the necessity for preventing destruction of the labels during normal ship operations  �����3-40A��Signs or labels shall be a yellow rectangle, 5 inches high by nine inches wide with black slanted lines,  1/8 inch thick and one inch long on ¾ inch centers along the top and bottom edges with lines slanting from top right to bottom left.  

Letters shall be 1/8 inch thick and ¾ inch high with the  words    

 ” AMMUNITION FAR SIDE” arranged as shown in Fig. 3-1�����3-43�SECURITY OF STOWS ��Y�N�Addressed in  Hazard Analysis ��3-46�TEMPERATURE CONTROL IN READY SERVICE  STOWAGE ��Y�N�Addressed in  Hazard Analysis ��3-49 

�WARNING SIGNS�Appropriate warnings, safety precautions and instructions shall be posted conspicuously in all area where explosives, dangerous chemicals, or other hazardous materials are stowed. 

Training shall be conducted on a regular basis to ensure that all personnel are aware of the meaning and intent of all warning signs, instructions, etc.�Y�N�Addressed in  Hazard Analysis ��3-55�Temperature Control �The stability of smokeless powder decreases rapidly as stowage temperature rise until it is seriously threatened at about 100 degrees F. Stowage in airtight containers at temperatures of 70 degrees F or less is satisfactory to assure normal life of any service powder.  Although the safety of the ammunition which has been subjected to abnormal temperatures may not be affected, its ballistic performance may be.  The following points shall serve as a guide for action when high temperatures occur.�Y�N�Addressed in  Hazard Analysis ����1 A log shall be kept of magazine temperatures in excess of 100 degrees F.  Actions taken for the purpose of lowering the temperature shall be recorded. �������2 At temperatures of 100 degrees F to 110 degrees F,  magazines should be artificially cooled as practical  �������3 At temperatures of 110 degrees F to 120 degrees F,  magazines should be artificially cooled as practical MORE �������4 At temperatures of 120 degrees F to 130 degrees F,  magazines should be artificially cooled as practical MORE�������5 At temperatures above 130 degrees F  the ammunition should be turned in to the nearest ammunition facility. MORE�����3-84B�WHITE PHOSPHOROUS ��Y�N�Fleet Planning personnel presently do not include WP in T-AE loadout.  Hazard Analysis recommends installation of cooling and sprinkling systems for a dedicated WP locker prior to stowage on MCDS ships. ���Chapter 4 �VISUAL SURVEILLANCE OF AMMUNITION 

�����4-9�MAGAZINE TEMPERATURE / HUMIDITY��Y�N�The Hazard Analysis  specifies that thermometers be installed in ammunition spaces.���Chapter 7�RECORDS AND REPORTS.

�����7-5�MAGAZINE TEMPERATURE LOG �A  card shall be posted in the magazine in a conspicuous place near the thermometer for recording the daily temperatures.  The  magazine temperature cards/forms shall be retained in a file for a period of one year .  Magazine temperatures for each month shall be posted in the permanent log.  Temperatures in excess of 100 degrees F shall be recorded in the notebook in a conspicuous manner ( i.e. red ink) .  Hourly entries  of temperatures greater than 110 degrees F in smokeless powder, rocket motor and JATO magazines shall be recorded in a separate notebook and transferred daily to a permanent log when conditions require the use of this record.   Any magazine in which the temperatures are consistently above 100 degrees F shall be reported to NAVSEASYSCOM �Y�N�MCDS ships presently do not have thermometers in the holds or procedures to record hold temperatures in accordance with OP4.  Hazard Analysis specifies that thermometers be installed in all ordnance holds and procedures developed and implemented to record hold temperatures in accordance with OP4��



� 4(c) - Provide the estimated net explosive weight for each class of ship.

The actual Net Explosive Weight (NEW) is a function of the specific loadout and is calculated from the following formula:



According to OPNAV 8023.2C:		



NEW =	       Full weight of all high explosives (HE) present

in Class 1.1 or 1.2 munitions

+

TNT equivalence factor

x

Weight of any propellant and other energetic material present

in the Class 1.1 or 1.2 munitions





Values for a typical T-AE loadout are are between 1.25  and 1.50 million pounds.  Based on these values MCDS ship NEWs could reach 3.0 million pounds.   The tentative prepo loadout for the SS CAPE JACOB results in a NEW of 2.86 million pounds.  T-AE’s are not permitted to enter commercial ports unless waivers in accordance with OP 5 are approved in advance.  The MCDS ship mission is to load and off load at a Naval Weapon Station.  If an MCDS ship breaks down the ordnance would have to be off loaded prior to entering a commercial port or an event waiver, in accordance with OP 5 would need to be approved.  This is the same procedure required of AOE’s, T-AE’s and AE’s.



4(d) - Provide a summary of past mishap data from VERTREP and CONREP

The MCDS Program requested all mishap data dealing with VERTREP, CONREP and support ordnance handling operations from NAVSAFCEN.  NAVSAFCEN provided 123 reports dating from 1985 to May 1998.  Mishaps included operator incidents, material, procedures and others.  Operator incidents was further broken down into the following categories: complacency, failure to follow orders, improper handling, negligence, operator error, operator inattention and pilot error.  Mishaps resulting from material included material failure and material inspection.  Procedural issues included failure to follow procedures, inattention to detail, lack of proper supervision, lack of proper training and poor equipment inspection.  Other included no obvious cause and high sea state incidents.  The data, both applicable and non-applicable to MCDS ship cargo handling operations was broken into the following categorizes:







Non-Applicable to MCDS

�No.�Applicable to MCDS�No.��Operator�6�Operator�20��Material�20�Material�12��Procedures�13�Procedures �42��Other�1�Other�9��

Total�

40�

Total�

83��



All applicable mishaps defined in the data were covered by existing controls on the MCDS ships resulting in lower risk.  MCDS ship gear and operating procedures that are “Navy Standard” implement the same controls as all other CLF ships.  MCDS ship gear which is MCDS ship unique implement appropriate controls.  The NAVSAFCEN mishap data did not identify any hazards, which were not already covered by adequate controls on the MCDS ships or included in the MCDS ship hazard analysis.  A summary of the mishap data obtained from the NAVSAFCEN is provided in Appendix V.  In addition, NAVSAFCEN letter Ser 43/0941, dated 5 June 1998, states that NAVSAFCEN does not hold any mishap data involving fires in magazines or adjacent compartments onboard AO’s and AOE’s.  Additional investigations are ongoing to obtain data on fires in these spaces.  Further, the MCDS program has requested data from the USCG on fires onboard commercial ships.  The USCG is presently sanitizing this data, which will be forwarded to the WSESRB when it becomes available.

Summary tables of the past mishap data obtained from the NAVSAFCEN is included in Appendix V.



4(e) - Provide documentation requiring specific training for CART and Union Maritime Personnel manning the MCDS ships.  Include a matrix showing mandatory training for each watch station.

MSC N1 is developing documentation defining requirements for MSC training.  MCDS ships will be included within these requirements.  A training requirements matrix is included in section 2.5 Training of this document.  





2.0	System Description

The Modular Cargo Delivery Stations (MCDS) were procured as part of the Sealift Enhancement Features (SEF) program.  MCDS ships were modified to support Underway Replenishment (UNREP) operations with Military Sealift Command (MSC), Combat Logistics Force (CLF) and U. S. Navy combatant ships in non-threat environments.  The MCDS ships incorporate, to the greatest degree possible, U. S. Navy Standard equipment, procedures and training.  The areas were equipment, procedures and training differ from U. S. Navy Standard will be specifically identified in this report.

2.1	Evolution to MCDS

2.1.1	Southern Cross and MEDLOGEX

The Southern Cross is a MARAD design C3-S-33a, five hold breakbulk cargo ship.  The Southern Cross is 483 feet long with a displacement of 18,365 tons and a design speed of 18 knots. Southern Cross was modified to enable it to serve as an augmentation ship capable of transferring cargo to a Navy Mobile Logistic Support Force (MLSF) ship while underway, using the MLSF ship’s Standard Tensioned Replenishment Alongside Method (STREAM) rigs.  The MLSF was the precursor of the present CLF.  This modification allowed palletized goods to be transferred from the Southern Cross to the MLSF ship.  The Southern Cross system was demonstrated during the Mediterranean Logistics Exercise (MEDLOGEX) in the summer of 1985.  Following this exercise, the Southern Cross was deactivated and put into the RRF on a five day readiness status.

2.1.2	CONSOL /VERTREP Ship Concept

The Consolidated Replenishment (CONSOL) system, demonstrated on the Southern Cross, was installed on several larger MARAD C3-5-38a and C4-S-58a ships, including: Cape Ann, Cape Avinof, Cape Archway and the Cape Alava.  As with the Southern Cross, they received sliding padeyes that allowed them to accept the STREAM rig from a Combat Logistics Force (CLF) ship.  In addition, the Cape Ann, Cape Avinof and Cape Archway received a NAVAIR 1G compliant, 5-foot hover, day operations only Vertical Replenishment (VERTREP) Platform.

During UNREP, there is a Receiving ship and a Delivery ship.  The Delivery ship is responsible for providing the STREAM rig and communications lines.  The Receiving ship receives the transfer rig and equipment.  The role of a CONSOL ship was intended as a shuttle ship that would bring stores or ordnance out to the fleet and resupply the CLF station ship.

These ships were modified to perform the UNREP shuttle mission as a Receiving ship.  The following significant modifications to the ships were made:

Installation of (2) Navy standard sliding padeyes.

Installation of a NAVAIR compliant Vertical Replenishment (VERTREP) Platform

Modification of cargo gear to permit sea state 5 operations..

Installation of Naval Weapon Station Earle, ordnance approved, dunnage system, in the cargo holds.

Addition of cargo lights to illuminate the Main Deck and cargo hold work areas.

Installation of stowage fittings for forklift trucks and pallet trucks.

Installation of Nuclear, Biological and Chemical (NBC) washdown clips.

Modifications of forecastle to permit passage of forklift trucks from port to starboard.

2.2	MCDS Ships

2.2.1	Role of the MCDS Ships

The MCDS ships were designed as shuttle ships to resupply Combat Logistics Force (CLF) ships while underway, to permit the CLF ships to stay with or near the fleet.  To improve overall mission effectiveness the MCDS ships incorporated the capability to perform UNREP’s of opportunity with selected combatants.  To accomplish this the modular Standard Tensioned Replenishment Alongside Method (STREAM) rigs were spaced to permit resupply of combatants.

Support for an aircraft carrier battle group (CVBG) is provided by either an AOE, T-AO plus an AE, or an AO 177 plus an AE.  The multi-product CLF ship’s primary mission is to operate as part of an CVBG.  This primary role is called operating as a “station ship”.

Multi-product CLF ships (AOE and AO 177) each carries fuel, ammo and stores, and can transfer all three products simultaneously to two combat ships, one port and one starboard.  Because the AOR and AO 177 have only a small quantity of cargo ammo, an AE also accompanies the battle group.  In order for these ships to stay with the battle group as long as possible.  CLF shuttle ships resupply the station ships near the Battle Group.  The shuttle ships include AE’s, T-AE’s,  T-AFS’s and T-AO’s.

Shuttle ships carry cargo from the nearest friendly base, out to near the battle group where the “shuttle ship” rendezvous with a “station ship”, and consolidates cargo.  The secondary role for the “shuttle ship”, is to UNREP combatant ships in the battle group if a multi-product “station ship” is not available.  The MCDS will perform the shuttle ship role.

The MCDS ships incorporate Navy standard equipment, operations and training to the greatest extent possible.  Areas where MCDS equipment or operations differ from a T-AE are presently being subjected to Hazard Analyses.

The MCDS ships are not intended to steam with a battle group.  Typically an AOE, T-AE or AE, performing the CLF station ship role, steaming with the fleet, will drop back to receive goods from the MCDS ship.  The Station ship then rejoins the fleet in order to distribute the goods among the fleet.
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FIGURE 2.   EXERCISE WITH GEORGE WASHINGTON BATTLE GROUP



Seven ships of three different classes were modified.  The C4-S-58a, C4-S-1u and C5-S-75a class ships are MARAD break-bulk cargo ships. These ships were modified in 1988 - 1993 to permit them to perform Underway Replenishment of ordnance to augment the CLF.  

The current MCDS program fleet is comprised of  6 ships. The SS CAPE ALEXANDER, C4-S-58a is not considered a primary MCDS asset because it does not have a VERTREP platform.  The C4-S-1u class includes the SS CAPE JACOB, SS CAPE JOHN, SS CAPE JOHNSON and SS CAPE JUBY.  The C5-S-75a class includes the SS CAPE GIBSON and SS CAPE GIRARDEAU.  These ships are part of the Ready Reserve Force RRF. The MCDS ships are typically activated by commercial contracts administered by MARAD.  Once fully operational, the Military Sealift Command (MSC) takes control and directs all subsequent movements of these ships.

The MCDS ships are currently maintained in ROS according to the following table.

Ship/ROS�5 days�10 days�20 days��C4-S-1U     SS CAPE JACOB���X��                    SS CAPE JOHN���X��                    SS CAPE JOHNSON�X����                    SS CAPE JUBY���X��C5-S-75A   SS CAPE GIBSON�X����                    SS CAPE GIRARDEAU���X��

The ships were converted, by �PRIVATE ��installing two Modular Cargo Delivery Stations (MCDS), a Vertical Replenishment (VERTREP) platform, and all associated modifications, to permit them to store, break-out and transfer palletized ordnance while underway.  In addition, Navy Standard Material Handling Equipment (MHE) and Ordnance Handling Equipment (OHE) was procured for the MCDS ships.  See Appendix E for an example Allowance Equipment List (AEL) for the MCDS ships.  The MCDS ships were designed as shuttle ships, for re-supplying CLF ships.  This allows the CLF ship to stay on station and avoid transit times to and from port.  Since the MCDS units are modularized U. S. Navy Standard STREAM UNREP cargo sending stations, they can also resupply combatant ships.

Significant modifications to these ships included:

Installation of Two Modular Cargo Delivery Stations (MCDS).

Installation of a NAVAIR Bulletin 1G Compliant Vertical Replenishment platform, 5- foot hover, day operations only, and associated equipment.

Modifications to cargo gear to permit sea state 5 operations.

Installation of battery chargers and battery stowage racks.

Removal or relocation of Main Deck fittings to permit unobstructed forklift truck passage.

Installation of (2) gypsy winches on the Main Deck.

Forklift truck tie-down stations on the main deck forward; and aft of the main house.

Modification of main deck to permit forklift truck movement port and starboard and fore and aft of main house.

Installation of heat isolation bulkheads around machinery spaces.

Electrical power distribution modifications incidental to SEF installations.

The addition of selected communication and navigation aids.

In addition to the MCDS units and the VERTREP platform, numerous SEF installations have been added on these ships to support the UNREP mission.  These include:

A diesel fuel transfer system to supply the 475 gallon fuel tanks in each MCDS power module and two diesel forklift refueling stations located on the main deck.  A Deep Tank 6A (port or stbd depending on ship) has been converted to a diesel fuel storage tank.  The pump is located in the shaft alley adjacent to the tank.

A WSFY Det. Earle, ordnance approved, dunnage system installed in the cargo holds to facilitate the stowage of palletized cargo.

Installation of red/amber hazardous location cargo work lights to illuminate main deck and cargo hold work areas to permit day and night operations.

Installation of AN/WSC-7(V)3 UHF radio required to support VERTREP operations in accordance with Air Capable Ship Aviation Facilities Bulletin No. 1G.

Installation of a wind direction and speed indicating system, and modifications to the general alarm and announcing system required to support UNREP operations.

Provisions for Navy standard, ordnance approved, cargo tie-downs, slings, nets, forklift trucks and helicopter crash and rescue gear sufficient to outfit each ship.

An AFFF firefighting system to provide firefighting capability to the VERTREP platform.  Portable dry chemical and carbon dioxide extinguishers are also available on the platform adjacent to each hose reel.  The MCDS is equipped with a self-contained Halon fire fighting system and AFFF extinguisher.

Forklift truck battery charging systems.

2.2.2	Ship Characteristics

The CAPE ALEXANDER, C4-S-58a was the first MCDS ship to be converted.  It is presently not considered a primary MCDS asset because it does not have a VERTREP platform.  The MARAD C4-S-1u class is a break-bulk cargo ship with four holds forward of the main deckhouse and two holds aft. The MARAD C5-S-75a class is a break-bulk cargo ship with four holds forward of the main deckhouse and three holds aft.  Holds 2, 3, 4, 5, and 6 have been outfitted with a dunnage system to allow pallet stowage and break-out at sea.  The ships have reefer/frozen cargo capacity on the second deck of holds 4 and 5 (hold 5 only on the C5-S-75a).  The ships are steam turbine powered capable of producing an ABS maximum 19,250 shaft horsepower (24,000 SHP on C5-S-75a) at 105 RPM.  Ship characteristics are shown in Table 2-1 and the topside plan views and inboard profiles are shown in Appendix H.

On the C4-S-1u, one MCDS unit is located above the aft end of hold 3, and one unit is located above the aft end of hold 6.  On the C5-S-75a the MCDS units are located on the main deck, one over the aft end of hold 3, and one over the aft end of hold 5.  On both classes, a VERTREP platform is installed above the fantail with a starboard ramp to permit personnel and forklift trucks to move between the main deck and VERTREP platform.  Forklift trucks can operate on the main deck, VERTREP platform and ramp, and in the holds.   Palletized cargo can be stowed in the holds, broken-out, and lifted to the main deck while the ship is underway to support Connected Replenishment (CONREP)�� and VERTREP operations.

�

�Cape Jacob�Cape

John�Cape

Juby�Cape Johnson�Cape Gibson�Cape Girardeau��MARAD Hull No.�94�129�97�128�216�215��Overall Length�572’�572’�572’�572’�605’�605’��Molded Beam�76’�76’�76’�76’�82’�82’��LBP�528’�528’�528’�528’�582’-6”�582’-6”��Machinery�Steam Turbine�Steam Turbine�Steam Turbine�Steam Turbine�Steam Turbine�Steam Turbine��Mean Draft�31’ 7-1/8”�31’ 7-1/8”�31’ 7-1/8”�31’ 7-1/8”�35’ - 0 1/2”�35’ - 0 1/2”��ABS Max SHP/RPM�19,250/105�19,250/105�19,250/105�19,250/105�24,000/105�24,000/105��Designed speed�20 knots�20 knots�20 knots�20 knots�20 knots�20 knots��Cruising Range�14,134 NM�14,134 NM�14,134 NM�14,134 NM�17,563 NM�17,563 NM�� # ordnance holds�5�5�5�5�6�6��Pallet Cap. (0.6 broken stow factor)�5,973 ST�5,973 ST�4,614 ST�4,614 ST�7,336 LT�6,270 LT��Displacement, Loadline�22,666 LT�22,666 LT�22,666 LT�22,666 LT�31,995 LT�31,995 LT��Light Ship�9,685 LT�9,713 LT�9,458 LT�9,458 LT�10,459 LT�10,459 LT��Refrigerated Cargo Capacity (100%)�705 LT�705 LT�705 LT�705 LT�170 ST�170 ST��Generators�2-Geared Turbine, 450 VAC, 750 kW, 3 phase�2-Geared Turbine, 450 VAC, 1,250 kW, 3 phase��Emergency�1-Diesel, 450 VAC, 500 kW, 3 phase�1-Diesel 450 VAC, 150kW, 3 phase��MCDS (2)�2-Diesel, 450 VAC, 500 kW, 3 phase ( 1 each unit)�2-Diesel 450 VAC, 500kW, 3 phase (1 each)��Special Safety/ Damage Control Features�Smoke detectors, Bridge Alarm, Fixed CO2 Flooding System (Cargo Holds and Machinery Space), AFFF System (VERTREP), Halon & AFFF (MCDS) 

Portable Extinguishers each hold deck level�Smoke Detectors, Fixed CO2 Flooding System, AFFF System (VERTREP), Halon and AFFF (MCDS)

Portable Extinguishers each hold deck level��Table 2.1



2.3	Regulatory Body Approval

The commercial Certificates of Inspection (COI) are maintained with ongoing USCG and ABS inspections and approvals.  Appendix L provides the Memorandums of Understanding (MOU) MARAD maintains with the USCG and ABS.  All designs and shipyard work on the MCDS ships were approved by the American Bureau of Shipping and the USCG.  In addition, USCG personnel survey and approve the ship, and ordnance load-out, prior to departure from the Weapon Station.

The NFAF program office, PM 1 at MSC, is responsible for inspecting all aspects of the MSC Auxiliary Fleet both equipment and personnel training.  NFAF inspects all the MCDS ships on an ongoing basis and performs a final inspection before the  ship leaves port during the activation period.

All UNREP gear was designed and operationally tested by the UNREP code of Naval Surface Warfare Center, Port Hueneme Division during the ship conversions.

The VERTREP platform has been inspected and is certified by Naval Air Systems Command (NAVAIR).  It is a Level III, Class 4, Special Type 2 VERTREP platform in accordance with NAVAIR Bulletin 1G.  NAVAIR personnel inspect and make final approval of the MCDS VERTREP platforms during ship activation.  

A rigging stress diagram for the cargo gear was approved by ABS to permit strike-up operations in up to sea state 5 conditions.  Cargo gear and arrangements are in accordance with Navy Standard Technical Manual (NSTM) 573.

The dunnage system installed in the cargo holds was developed and approved by WSFY Detachment Earle for ordnance stowage at sea.

A Hazards of Electromagnetic Radiation to Ordnance (HERO) bill will be issued for each ship to prevent the accidental initiation of electro-explosive devices in ordnance in the presence of an electromagnetic radiation environment during handling, transfer-at-sea, loading, and stowage.  Coordination of the HERO Survey is ongoing with Code F52 NSWC Dahlgren.  Completion is expected by 4th quarter ‘98.

2.4	Testing

The Naval Surface Warfare Center, Port Hueneme, designed all tests used to validate  manufacturing and installation of the MCDS units.  These tests are identical to those performed on all Navy Standard STREAM gear.  As part of the specifications to modify the MCDS ships, testing of the new systems included the following items:

A weight and moment report of all modifications with an inclining experiment, to determine the new light ship weight, and center of gravity.

Static tests as required by ABS on the new electric gypsy winches, their associated rigging, the four new System Operability Test (SOT) padeyes, and the thirty-two new forklift tiedowns (D-rings).

Tests as required by ABS, for certification of the cargo handling gear over the holds, for a 3.5 LT burtoning lift at sea state 5 conditions.

Testing of each MCDS unit to demonstrate that systems, equipment, and components are properly assembled, installed, connected, and operational, and that all safety devices operate properly to protect equipment and personnel.

Operational tests to demonstrate that the MCDS units are ready to conduct replenishment by the Cargo STREAM Method.

Tests on all VERTREP components to the satisfaction of NAVAIR and USCG personnel.

2.5	Training

MCDS training is a dynamic program with new and upgraded requirements added based on exercise lessons learned and fleet input.  A training facility has been developed at Naval Weapon Station Earle to support MCDS training as well as U. S. Navy and MSC personnel.  Training is identical to Navy training and is approved by Combat Logistics Group Two (COMLOGGRUTWO).  See Appendix J.  The MSNAP MSC UNREP Training Center is available to CART and other Navy Reserve personnel, active Navy, MSC Civilian Mariners (CIVMARS) and Maritime Administration Union personnel.  Personnel from the SEATTLE, DETROIT, SUPPLY and ARCTIC, homeported at NWS Earle, are presently taught at the MSNAP MSC training school at Earle.  Specific courses presently taught, and those under development, at Earle are shown in tables 2.1 and 2.2.  In addition, MCDS CART personnel must successfully complete Landing Signalmen Enlisted (LSE) school, a 5 day course taught at NAS Norfolk, and the VERTREP fire school taught at NWS Earle. Table 2.3 provides a training matrix showing mandatory training for each MCDS watch station.  MSNAP MSC UNREP TRACEN Class Statistics are shown in table 2.4. 

Table 2.1:  CURRENT MSC MSNAP UNREP TRACEN COURSES



COURSE�HOURS

��Explosive Cargo Handling & Stowage�40 hrs��MHE/Explosive Handling Operator’s Course�40 hrs��MCDS/Unrep Operations�80 hrs��MCDS Maintenance/Start-up procedures�40 hrs��Basic Fire Fighting for MSNAP Ships�40 hrs��Winch Operator/Yard & Stay Course *�40 hrs��

*Currently being given at Cheatham Annex until MSC MSNAP Unrep Training Center Facility for yard & stay and VPL is completed in FY 98 and 99.



Table 2.2:  NEW MSC MSNAP UNREP TRACEN COURSES



COURSE�PROJECTED

AVAILABILITY DATE

��Missile Handling Training�Sep 97��MDS/Refueling-At-Sea Operations�Oct 98��Virtual Reality Yard & Stay/VPL Training�Dec 98��VERTREP Operations Familiarization�May 98��VPL/Yard & Stay Hands-On Training�July 98*��Maintenance/Repair of Unrep Equipment�Dec 99��Basics of Naval Explosives Hazard Control�May 98��ROLMS – Retail Ordnance Logistics Management Sys.�Jun 98��Ammunition Compatibility�May 98��

*Will be done on-board ship until School Facility is complete



�Table 2.3:  MCDS SHIP’S MANDATORY TRAINING REQUIREMENTS MATRIX

FOR UNDERWAY REPLENISHMENT OPERATIONS



COURSES REQUIRED



Military Title/Position�A�B�C�D�E�F�G�H�I�J�����OIC

Safety Officer

Rig Captain

Signalman�X

X�X

X�X

X

X

X�X

X

X

X��X

X

X

X��X

X

X

X�X

X�X

X�NOTE:  4 total personnel per CART unit are required to take the ROLMS course.  They should be OIC, Safety Officer and two Store Keepers.���COURSE KEY��Sta-Sta Phone

Sta-Bridge Phone

Riggers

Winch Operator

    (Yard & Stay)

Winch Watcher

Corpsman

Forklift Operator

Gunner

Booth Operator



Generator Operator

T & D Line Handlers

Hatch Captain

LSE

Hookup

Groundman�



X









X









XX

XXX�
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X

X
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XXX
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X
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X�A  – Explosive Cargo Handling & Stowage

B  – MHE/Explosive Handling Operators Course

C  – MCDS/UNREP Operations

D  – Basic Firefighting for MSNAP Ships (Basic

        Firefighting, CBRD, Helo crash/rescue, DC)

E  – Winch Operator/Yard & Stay Course

F  –  VERTREP Operations Familiarization

G  – Landing Signalmen Enlisted

H  – Basics of Naval Explosives Hazard Control

I    – Retail Ordnance Logistics   Management

        Systems (ROLMS)

J  – Ammunition Compatibility��

�Table 2.3:  MCDS SHIP’S MANDATORY TRAINING REQUIREMENTS MATRIX

FOR UNDERWAY REPLENISHMENT OPERATIONS  (Cont’d)



COURSES REQUIRED



Military Title/Position�A�B�C�D�E�F�G�H�I�J�����Fire Party Scene Leader

Rescueman (Hotsuit Men)

Hose Team Leader

Nozzlemen

Hosemen

Plugmen

AFFF Gen Oper

Corpsman�

�

�

�X

XX

XXXXX��

��X

XX

XXXXX�

�

�NOTE:  Fire party team is collateral duty.  Additional training required for other mission responsibilities.��Civilian Title/Position

��Chief Mate  (HCO/Safety Officer)

Forklift Operator (AB)

Cargo Handler (AB)

Slingman (OS)

Signalman (OS)�X

XXXX�X

XXXX����X��X

X

XXX���Chief Mate must go through NAVAIR HCO school.  ��



�



Table 2.4:  MSC UNREP TRAINING CENTER CLASS STATISTICS

��YEAR�Total Number of Students�Student Breakdown*

��FY 96�197�157 CART

40 OTHER��FY 97�357�171 CART

186 OTHER��FY 98 (Projected)�644�394 CART

350 OTHER��FY 99 (Projected)�770�420 CART

350 OTHER��

*CART are MCDS Ship Naval Reservists.  OTHER includes other Navy reserves, active navy, CIVMARS and Maritime union personnel.

All training instructors have successfully completed the Navy Basic Instructor Course and many are Certified Master Training Specialists registered with the Chief of Naval Education.  The training facility certification letter is included in Appendix J.  MCDS current and planned training facilities are summarized in table 2.5. 



Table 2.5:  TRAINING FACILITIES UPDATE

��Facilities Description�Date Online��Simulated Ship Cargo Hold�10/95��MHE Explosive Handling Course Facility�4/96��MCDS Module/SPE Training Facility�4/96��MFDS Training Facility�10/98��MSC MSNAP Unrep Tracen Headquarters and School Bldg.�8/98

��Virtual Reality System For Yard & Stay and VPL Crane Training�12/98

��VPL Crane / Yard & Stay Hands-on Training Facility�12/99��

Additional training materials are available on board the MCDS ships to permit personnel to review procedures while underway.  See Appendix B of the Operators Handbook For Maritime Administration Class C4-S-1u (or C5-S-75a) Modular Cargo Delivery Station (MCDS) Equipped Ships, included in Appendices C and D of  this document, for a list of available material.    The materials include task specific videos, guides, and handbooks describing the equipment and operations of the MCDS and VERTREP systems.



�

FIGURE 5.  MCDS TRAINING EXERCISE

2.6	Exercise with GEORGE WASHINGTON Battle Group

During third quarter 1997, the SS CAPE JOHNSON steamed with the GEORGE WASHINGTON Battle Group off Puerto Rico participating in COMPTUEX.  During this exercise  strike-up, cargo handling, CONREP and VERTREP operations were validated.  The transfers involved the CAPE JOHNSON passing weighted dummy ordnance loads to CLF ships as well as combatants.  COMLOGGRUTWO witnessed the SS CAPE JOHNSON and filed the assessment provided in Appendix F.  Table 2.X provides a list of ships and a description of the activity participated in by the SS CAPE JOHNSON.



Table 2.6:  Description of SS CAPE JOHNSON Activity during COMPTUEX

Ship Participating with SS CAPE JOHNSON�Description of Activity��                 USS SEATTLE�CONREP OPS, VERTREP (Day and Night)��                 USS PETERSON�CONREP (Day and Night)��                 USS UNDERWOOD�CONREP (Day and Night)��                 USS BOONE�CONREP (Day and Night)��                 USS NORMANDY�CONREP (Day and Night)��                 USS UNDERWOOD�CONREP (Day)��                 USS JOHN RODGERS�CONREP (Day and Night)��

2.7	MCDS Ship Design Details

2.7.1	Cargo Stowage Capacity

Stowage capacity for palletized cargo on the C4-S-1u ships ranges from 4,614 tons for the SS CAPE JUBY and SS CAPE JOHNSON to 5,973 tons for the SS CAPE JACOB and SS CAPE JOHN.  In addition, significant reefer/frozen cargo space is available on the second deck of holds 4 and 5 on all four ships. 

Stowage capacity for palletized cargo on the C5-S-75a ships ranges from 6,270 tons for the SS CAPE GIRARDEAU to 7,336 tons for the SS CAPE GIBSON, with additional reefer/frozen cargo space available on the second deck of hold 5 on both ships.

The palletized cargo on all of the ships is stowed ready for breakout and delivery to specific ships.  These ships may also carry break-bulk military cargoes, from stateside load out facilities and ports, to ports in the theater.  The break-bulk capacity of these ships is measured in cubic feet.

2.7.2	Cargo Strike-Up

Strike-up of cargo is accomplished using the existing ship cargo gear in a union purchase configuration with one boom centered over the port main deck work area and one boom centered over the starboard main deck work area.  With this arrangement cargo can be lifted from the hold to the main deck by operating only the cargo whip.  Booms are fixed in place with the powered vang line and wire rope preventers.  Each hold has at least two booms, and in most cases four booms are available.  The cargo gear was modified, and a rigging stress diagram was approved by the American Bureau of Shipping (ABS), to permit strike-up operations in up to sea state 5 conditions (based on striking-up the 4000 lb. capacity electric forklift).  This arrangement permits very reasonable strike-up rates.  However, it should be noted that although the cargo gear can withstand the loads, control of loads during strike-up may become difficult in sea states 4 and 5.  

Once cargo is lifted to the main deck, forklift trucks move loads to the desired location for pre-staging to support CONREP or VERTREP operations.  The strike-up method can maintain transfer rates of 30 loads per hour, per hold, based on data from other ships.  This compares favorably with maximum Navy STREAM rig rates that are approximately 30 loads per hour per rig.  Therefore, one hold striking-up cargo can supply one STREAM rig without impacting throughput.  Prior to an UNREP operation, cargo can be taken out of the holds and placed on the main deck adjacent to the UNREP station.  If cargo is pre-staged, there is no need to maintain these rates of cargo strike-up for the entire UNREP evolution.   

The C4-S-1u and C5-S-75a ships have significant pre-stage capability on the main deck.  Assuming one load high, 426 (505 for C5-S-75a) pallets can be pre-staged on the main deck and VERTREP platform.  This corresponds to a pre-stage capability of 639 tons (758 tons on C5-S-75a), based on a notional pallet weight of 1.5 tons. This pre-stage arrangement leaves area to permit forklift trucks from any place on the main deck to access both CONREP stations and the VERTREP platform.  The trucks can move from port to starboard, both forward and aft of the main house.  They can also move fore and aft of the main house along the starboard side.  Cargo strike-up to the VERTREP platform is accomplished with forklifts moving loads from the main deck via a starboard side ramp.

2.8	MCDS Unit Design

Each MCDS unit consists of a main structure, kingpost, sliding block drive, winch control module (Figure 3) and Underway Replenishment (UNREP) gear locker. The main structure is made up of an equipment module and power module welded together during installation to form a roughly 20 foot by 40 foot module.  The MCDS upper deck serves as a base for the hauling winch.  A kingpost with Sliding Block Drive (SBD) is installed on the port outboard end of the main structure.  

 		�

FIGURE 3.  MODULAR CARGO DELIVERY STATION

A winch control module, forward of the MCDS, contains controls for all the MCDS equipment.  The numerous small parts that are necessary to rig the MCDS, including the spare and repair parts, are stored in lockers near each station.  Parts for the forward MCDS unit are in a locker on the main deck.  The aft locker serves as the base for the aft winch control module.  The MCDS is a self-contained system requiring a minimal (50 amp) ship supplied sustaining electric supply, when its diesel generator is secured.  

The MCDS units and associated equipment installed on these ships are the same as those installed on Navy ships.  The MCDS units are described in detail in Volume I of the Maintenance Manual for Modular Cargo Delivery Station Units provided to each ship upon activation.  The following paragraphs identify the major components of the system.

2.8.1	Diesel Engine

The MCDS diesel engine is supplied by the 475 gallon diesel oil day tank mounted on the power module deck just inside the generator room door.  The EMERGENCY FUEL SHUTOFF valve is remotely actuated from the main deck, via a control handle, located aft of the Kingpost on the outboard exterior bulkhead, near the bottom of the MCDS main structure.  The MCDS diesel engine day tank can be filled using a diesel fuel transfer system.

2.8.2	Highline Winch

The highline winch is located forward of the MCDS access door, on the inboard end of the equipment module.  The winch is designated as a Navy standard, single-drum, highline winch.  The winch is typically operated remotely from the winch control module but may be operated locally at the winch.

The highline winch works in conjunction with the ram tensioner to keep the highline taut when it is attached to the receiving ship during UNREP.  Cargo loads are attached to the trolley that rides on the highline between the Delivery and Receiving ships.  The Navy standard hauling winch is used to move the trolley between the ships.

2.8.3	Ram Tensioner

The ram tensioner is a large hydraulic piston and cylinder that maintains a tension of between 5,000 and 22,800 pounds on the highline.  During an UNREP operation, when the Delivery and Receiving ships move further apart, the increase in tension on the highline forces the ram piston downward.  When the two ships move closer together, the reduced load in the highline allows the ram piston to rise.  The amount that the ram is allowed to move is usually regulated by the Automatic Ram Control (ARC), but may be controlled manually from the winch control module.

2.8.4	Anti-Slack Device (ASD)

The ASD keeps the highline wire rope from birdcaging (a twisting open of the wire rope strands) when the line becomes slack on the winch drum during rigging and unrigging of the STREAM rig.  The ASD maintains tension on the section of highline wire rope between the ASD and the winch drum.  The ASD is mounted outboard of the ram tensioner.

The ASD is only turned on during rigging and unrigging and is turned off after the highline is connected to the receiving ship and tensioned.  Following tensioning, control of the highline is maintained by the ram tensioner and the ARC.

2.8.5	Automatic Ram Control (ARC)

The ARC system consists of a sending unit, located at the base of the ram, the automatic ram control valve mounted on the highline winch NST, and the Ram/ARC control in the winch control module.  After the highline is tensioned and the ram is placed at the mid-stroke position, the control module operator may place the ARC in automatic operation.  Cam driven switches in the sending unit regulate ARC operation and illuminate lights on the Ram/ARC control panel in the control module to indicate the position of the ram piston.  The ARC system will automatically payout or haul in wire rope as required to keep the ram as near the mid-stroke position as possible.

2.8.6	Hauling Winch

The Navy standard hauling winch is installed on the upper level of the MCDS main structure.  The winch is designated as a Navy standard double-drum hauling winch and is used to move cargo loads between the sending and receiving ships across the tensioned highline, and for tensioning the inhaul and outhaul wire ropes during STREAM operations.

2.8.7	Kingpost

The kingpost supports the cargo STREAM rig highline, inhaul and outhaul lines, and the Sliding Block Drive (SBD) with transfer head.  The kingpost makes it possible, using the SBD, to lift the STREAM rigging and cargo loads high enough to clear obstructions such as bulwarks and keep loads clear of the water while they are being passed between ships.  The kingpost is positioned on the MCDS centerline and is welded to the main structure of the power and equipment modules.

2.8.8	Winch Control Module

The winch control module is located to provide the operator with an unobstructed view of the MCDS, top hauling winch, the cargo loading area under the transfer head, and the receiving ship.  The winch control module provides the operator with control of the highline and hauling winches, the Ram/ARC system, the highline ASD, and the sliding block drive.

2.8.9	Firefighting

The MCDS has a self contained firefighting and extinguishing capability.  The generator room is protected by a Halon system.  See Appendices C and D for details.  When the Halon system is activated an alarm sounds and the generator room is flooded with Halon.  In addition, there is a 33 gallon AFFF fire extinguisher with a 50 foot hose and several portable Halon fire extinguishers.

The Halon 1301 fire extinguishing system is part of the power module, and is controlled by the Halon/Louver Control Board mounted on the forward side of the electrical equipment area bulkhead, just outside the generator room.  The system is actuated manually from within the MCDS unit, or from a remote actuating station just below the emergency escape hatch.  When the system is actuated, a pressure switch closes, sounding alarms in the electrical equipment area and in the winch control module.  Simultaneously, red HALON ACTIVATED alarm indicators appear at the alarm panels in the electrical equipment area and winch control module. 

Pressure switches then shut down the diesel generator, close the intake and exhaust louvers, and a CO2-powered siren sounds in the generator room.  After a 25 second delay, Halon is discharged through nozzles in the generator room overhead.

2.9	Vertical Replenishment (VERTREP) Platform  Design

Vertical Replenishment (VERTREP) provides a capability for augmenting and enhancing alongside replenishment.  It also permits increased flexibility and considerable latitude in replenishment planning, particularly regarding time and location of UNREP operation.

2.9.1	VERTREP Platform

The platform is a Naval Air Systems Command (NAVAIR) certified Level III, Class 4, Special Type 2 Vertical Replenishment (VERTREP) platform designated for daytime operations, five foot hover.  The platform has been installed over the fantail.  See drawings in Appendix  H.

A ramp 12 feet wide on the starboard side provides access between the main deck Vertrep platform.  The ramp is wide enough to permit two-way forklift truck traffic if no pallets are prestaged on the ramp.  Forklift trucks can still use the ramp with a single row of pallets but traffic must be one-way.

�FIGURE 4. VERTREP PLATFORM

The surface of the ramp and platform is coated with NAVAIR Bulletin 1G compliant non-skid.  The VERTREP platform deck has been marked with a T-Line (forward most line) and a T-Ball Line (aft most line).  These lines define for the helicopter pilot how far forward he can maneuver his helicopter for safe lifting of cargo loads.  Placement of cargo pallets during pre-staging will depend on the type of helicopter supporting the VERTREP operation.

There are 62 D-ring cargo tie-down fittings located in two rows around the perimeter of the platform. These tie-downs are used to secure the outboard most pallets in the event moderate seas are encountered after pre-staging, but prior to the actual VERTREP transfer. They are not intended to secure pallets on the VERTREP platform during storm conditions.  The tie-downs have been pull tested to 6,000 pounds, and have a safe working strength of 5,000 pounds.

2.9.2	Fire Extinguishing System

The VERTREP fire extinguishing system includes an Aqueous Film Forming Foam (AFFF) system, portable dry chemical and CO2 extinguishers in accordance with NAVAIR Bulletin 1G. The system consists of one, 3 percent AFFF balanced proportioning system, with a 125 gallon stainless steel storage tank for foam concentrate, located in the foam firefighting machinery room, and one seawater pump in the shaft alley to provide seawater to the proportioner.

The AFFF system, including the seawater supply, allows remote automatic start-up from four locations; the helicopter control station on the VERTREP platform, both of the AFFF firefighting stations, and the AFFF firefighting machinery room.  The system is installed so that the foam system seawater pump shall start immediately upon activation.  When sufficient seawater pressure reaches the proportioner, a pressure switch will start the foam pump.  All seawater and foam system valves must be aligned manually prior to VERTREP operations.  Placards adjacent to the system define valve configuration.  The system is capable of being remotely stopped only from the AFFF firefighting machinery room.  The foam concentrate storage tank installation is arranged to permit the replenishment of concentrate from five (5) gallon cans while the system is in continuous operation.

2.10 	Operational Procedures

2.10.1  MCDS Operations

The following discussion is provided for general operational background.  These procedures are identical on all U.S. Navy CLF ships.

System Operability Tests (SOT) are performed on all MCDS equipment prior to the start of an UNREP operation.  Technical manual T9005-AC-SOT-020/MCDS 1 CL, Activated Modular Cargo Delivery Station System Operability Test Production Class I contains step-by-step instructions for accomplishing these tests.  Cargo is typically pre-staged on the main deck in advance of CONREP.  Before the receiving ship comes alongside, the MCDS module engineer starts the diesel generator and places the MCDS on generator power.  Ship's power is only used in an emergency.

Once the receiving ship is alongside, lines are passed between the ships.  These lines include the Station-to-Station sound-powered telephone line, a Bridge-to-Bridge phone and distance line, and the highline.  With communications established by phone and signalman, rigging begins.  The receiving ship attaches the highline and signals their readiness for tensioning of the highline.  Tensioning of the highline, and all other operations of the MCDS, are directed by the rig captain.  The winch control module operator takes no action without the rig captain's instructions. 

With the highline tensioned, the Ram/ARC system pays out and hauls in the highline automatically to maintain the ram in the mid-stroke position.  Personnel on the bridge monitor the distance between ships and communicate any course or speed changes over the Bridge-to-Bridge sound-powered telephone line.

Now the STREAM Underway Replenishment Fixture (SURF) is passed.  Once secured to the receiving ship, the outhaul line is tensioned.  The procedure is the same as tensioning the highline.

The winch control module operator takes his instructions from the rig captain and, upon his order, lowers the transfer head on the Sliding Block Drive (SBD) so the first load can be attached to the trolley installed on the highline.  When signaled by the rig captain, the winch operator raises the load above the bulwark and, using the hauling winch, moves the trolley and load to the receiving ship.  When the load is disconnected the receiving ship signals, and the rig captain directs the winch operator to retrieve the trolley.

While a load is being passed, an ordnance approved diesel forklift is moving the next load under the SBD and transfer head.  Other forklifts are moving cargo around the main deck as necessary, and the hold crews may be striking up additional loads.

After all the designated cargo has been passed the two ships disconnect.  This process is as involved and dangerous as the tensioning, and is covered in detail in NWP-14 and the videotape training program provided on all MCDS ships.

2.10.2  VERTREP Operations

Prior to the start of a VERTREP cargo transfer, as much cargo as possible will be pre-staged on the VERTREP platform.  The pallets stacked closest to the outboard edge of the platform are tied-down, using the D-rings if necessary.  Pallets actually on the VERTREP platform are placed aft of the "T" or "T-Ball" line, whichever is appropriate for the helicopter making the transfer.  Cargo may be pre-staged on the main deck.  During VERTREP, only cargo aft of the "T" line (or “T-Ball” line depending on helicopter type) is available for transfer.  Any pallets on the main deck are moved onto the VERTREP platform, aft of the appropriate line, before the helicopter can pick up the load.

The sound-powered phone circuits are checked, and any obstructions that can be relocated are moved.  Tarps and tie-downs are removed and stowed, and the AFFF system prepared.

Shortly before the scheduled transfer, VERTREP team personnel dress in the proper safety gear and take their assigned positions.  The platform is checked for any debris or objects that might blow around and injure personnel or damage the helicopter.  This is called an F.O.D. (Foreign Object Damage) walk down, and the debris is commonly called "FOD".

When the platform is ready and the helicopter arrives, the Helicopter Control Officer (HCO) establishes UHF radio contact with the flight crew, and informs the pilot when the transfer may proceed.  As the helicopter nears, all personnel except the hook-up man clear the pick up area.  The HCO guides the helicopter over the first load.  The helicopter is grounded, and the hook-up man places the eye of the pendant over the cargo hook.  When the hook-up is made, he moves to the forward area of the platform.  The HCO and Signalman signal the helicopter to raise the load and then depart.

Typically, the Receiving ship sends over their cargo slings and/or nets with the first helicopter.  This permits the Delivery ship crew to prepare loads in advance of their pickup, thereby speeding the VERTREP operation.  During the transfer, as loads are unrigged on the receiving ship, nets and slings are collected and regularly returned to the Delivery ship. 

Personnel should be aware of all dangers presented by VERTREP operations.  The helicopter rotor wash can create severe winds on the platform as the craft hovers close to the deck.  The helicopter can develop a static electric charge as high as 200,000 volts.  It is essential that when performing VERTREP with any helicopter that no one touch any part of the aircraft, including the cargo hook, until it has been grounded using the rod provided.  

MCDS ships are provided with Navy standard grounding rods, and when the H-53E helicopter is used, the grounding rod handler will wear gloves meeting ASTM D 120 84A Type I, Class III.

2.11  Production to Target Sequence (include. environmental profile)

2.11.1	MCDS Ship Mission Profile



The MCDS ships are loaded out at a U. S. Navy facility and steam to a protected region near the Battle Group.  Time underway is typically less than 14 days.  Time to UNREP on station is about 8 days.  After completing UNREP operations the MCDS ship returns to the Weapon Station to repeat the cycle.

2.12  Explosive Components

Not Applicable



2.13  Special Facility Requirements

Not Applicable



2.14  Demilitarization and Disposal Plan 

The MCDS ships are Government owned ships that fall under MARAD requirements for disposal.  Ships are cleaned of hazardous material and sold for scrap or scuttled as artificial fishing reefs in accordance with the CFR.  



2.15  Surveillance Program

Not Applicable.



2.16  Explosive Ordnance Disposal Procedures and Validation Plan 

Not Applicable.

2.17  Hazardous Materials Use and Minimization Efforts for Environmental Concerns

The MCDS ships are maintained and operated in accordance with USCG CFR requirements.  All HAZMAT will be handled, maintained, labeled, stored and transferred in accordance with Chapter 7, Pollution Control and Hazardous Material/Hazardous Waste of the MARAD Ready Reserve Force Operations Management Handbook and all applicable USCG regulations.  (See Appendix Y)

3.0 System Safety Program

Hazard identification and analyses form the basis of the system safety effort.  This process shall be an iterative and continuing program activity that must be concurrent and interactive with the life cycle support of the MCDS ships and subsystem/component designs.  This process includes the following steps:  



1.	Develop a matrix to display compliance of the MCDS ship systems and operational procedures with Ordnance Pamphlet 4 (OP 4), Ammunition Afloat.



2.	Obtain and assess all historical safety-related performance and qualification data on the MCDS ship systems and operational procedures.



3.	Develop a Preliminary Hazard List (PHL) for MCDS ship systems and operational procedures using engineering and operational experience, the OP 4 Compliance Matrix, and available historical data.



4.	Identify and document hazards on the Operating and Support Hazard Analysis (O&SHA) Worksheet.  Analyses will include hazards associated with the MCDS ship systems and its environment as well as associated operations.



5.	Complete the O&SHA Worksheets and reevaluate the hazards and associated risks until risks have acceptable closure status and are closed at the appropriate signature authority level.  Safety verification will be necessary prior to hazard closure.  Verification may include the following methods:  independent analysis, review of documentation, component or subsystem testing, shipcheck inspection or integration testing. 



Effective integration of safety considerations depends on four basic elements:



(	timely identification of hazards followed by communication of safety concerns to management,



(	timely assessment of the severity and likelihood of possible mishaps,



(	timely utilization of safety assessments to influence decisions or initiate corrective actions, and



(	tracking identified concerns to resolution.



It is the responsibility of each person to identify potential hazards.  The Hazard Analysis Team will be the vehicle for identification and resolution of potential hazards.  As potential hazards are identified, they will be included as part of the O&SHA Worksheets.  The data obtained from the PHL described above will form the initial effort for the O&SHA worksheets.  The O&SHA worksheets will be used to track hazards, identify causal factors for each hazard, document recommended/implemented controls, assess risk (both initial and residual) and closure status throughout the effort even after the O&SHA report has been formalized and delivered.  Each hazard identified in the O&SHA worksheets requiring signature authority will be documented on a Hazard Action Report (HAR).  All HARs will be maintained in a centralized database and tracked until satisfactory resolution of the hazard has occurred and appropriate signature authority has been obtained. (See Section 3.5.3. of Appendix A).  This will ensure a closed loop hazard tracking system.  The documentation of each hazard will include, as a minimum, (1) description of the hazard and associated risk, (2) status of each hazard and control, (3) traceability for resolution of the hazard, (4) identification of residual risk, (5) action person and organizational element, (6) recommended controls, and (7) appropriate signature approval authority.  This database will be maintained throughout the life of this program.



4.0  Test Program

All MCDS system components are tested and evaluated in accordance with U. S. Navy standard procedures.  MHE and OHE are mil-spec equipment in accordance with NAVSEA OP 2173, Approved Handling Equipment for Weapons and Explosives and NAVSEA OP 4098, Handling Ammunition, Explosives and Hazardous Materials with Industrial Materials Handling Equipment (MHE).  All VERTREP systems are tested in accordance with NAVAIR Air Capable Ship Aviation Facilities Bulletin No. 1G and witnessed by NAVAIR inspectors.   Additional information on Regulatory Body inspections and system testing are provided in paragraphs 2.3 and 2.4.

5.0  Technical Evaluation (TECHEVAL) 



Not Applicable.



6.0  Operational Evaluation (OPEVAL) -



Not Applicable.

7.0  Explosive Hazard Classification (Final for Production Approval)

		

Not Applicable.

8.0  Explosive Qualification Tests 



Not Applicable.

9.0  Insensitive Munitions Test



Not Applicable.

10.0  Special Hazard Tests



Not Applicable. 

11.0  Safety Engineer’s Interpretation of Test Results.



Not Applicable.

12.0  MIL-S-901D Shipboard Shock, Test Plan and Results



Not Applicable.  The MCDS ships are American Bureau of Shipping Classed vessels.  There are no ABS shock requirements for these ships.

13.0  Hazards of Electromagnetic Radiation to Ordnance (HERO), Electrostatic Discharge (ESD) and Lightning Test Results.



Mr.Robert Needy (NSWCDD Code J52, 540-653-3446, rneedy@nswc.navy.mil) performed a preliminary HERO inspection on 24 June 1998 onboard the SS CAPE JOHNSON.  Mr. Needy stated that all Navy ordnance when packaged in the appropriate container is not HERO sensitive.  However, there is some Army ordnance that has not been HERO evaluated to date, which is therefor considered HERO sensitive.  In addition, if a container or pallet of Navy ordnance becomes damaged and ordnance items break free, there could be a concern with multiple hand held radios broadcasting near the exposed ordnance. Hand held radios will be permitted, but NSWCDD Code J52 will provide stickers for the radios defining how close radios can be to each other and how many radios are permitted within a specified region.



The most critical HERO frequencies are between 2 and 30 Mhz in the HF band.  UHF and VHF are not a concern.  



The MCDS program will define locations and specifications of all antennas, communication and navigation equipment on each ship.  NSWCDD Code J52 will travel to Earle during the week of  17 August 1998 to perform a formal HERO Survey on the SS CAPE JACOB. NSWCDD Code J52 will also assess communication and navigation equipment and configurations for all MCDS ships.  If no equipment on other MCDS ships is significantly different from the SS CAPE JACOB then Mr. Needy will write the HERO Bill to be class applicable.  If there are significant differences defined then a separate HERO bill will be developed for the different ships. NSWCDD Code J52 will determine if one HERO bill is sufficient once they receive all HERO impacting equipment data.  



If the HERO survey is accomplished in mid to late August as planned and all applicable data is provided to NSWCDD Code J52 by 31 August then the final HERO bill should be completed by the end of September.  NSWCDD Code J52 will provide a verbal discussion of any concerns immediately after the HERO survey on the SS CAPE JACOB.
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