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Date

MARINE CORPS SYSTEMS COMMAND

PERFORMANCE SPECIFICATION

MOBILITY DENIAL SYSTEM 

(VEHICLE-TRANSPORTABLE)

1.0 SCOPE

This Performance Specification is for a Vehicle-Transportable Mobility Denial System (VT MDS) to provide military commanders with non-lethal means to deny areas to crowds in civil disturbances and non-combatant evacuations or other peacekeeping missions in support of civil authorities.  The VT MDS shall have innovations that minimize fleet operating costs, enhance performance and supportability, and meet all applicable standards.  The use of commercially available components and items currently employed in other military systems is encouraged.  

2.0 APPLICABLE DOCUMENTS

This section delineates all documents applicable to and used within this Performance Specification.  American Society of Testing Materials (ASTM) standards specified herein shall apply to this program.  If the Contractor has any proposed new standards, they should be submitted to the following office for approval: Commanding General, Marine Corps Systems Command (Attn: Director, Infantry Weapons Systems), 2200 Lester Street, Quantico, VA 22134-6050.

2.1 Specifications, Standards, and Handbooks  

The following specifications, standards, and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified in the solicitation, the latest revision of these documents at the time of solicitation is to be adhered to.  

2.1.1 Commercial or Industry Standard Requirements

The Contractor shall, if required herein, strictly comply with these standards.

FEDERAL STANDARDS - DOT 406

 DISTRIBUTION STATEMENT.  Distribution authorized to U.S. Government agencies and private individuals or enterprises eligible to obtain export – controlled technical data in accordance with DOD Directive 5230.25.  Determination made 1 January 1997.  Controlling DOD office is Commanding General, Marine Corps Systems Command, 2200 Lester Street, Quantico, VA 21034-6050.

2.1.2 Required Military Specifications/Standards

Compliance with the following specifications/standards is required.

MIL-STD-130 
- Identification Marking of U.S. Property

MIL-STD-209J 
- Lifting and Tie-down Provisions

MIL-STD-810F 
- Environmental Engineering Considerations and Laboratory Tests

MIL-STD-882C 
- System Safety

MIL-STD-961E 
- Packaging Instructions

MIL-STD-1366 
- Transportability Criteria

MIL-STD-1472F
- Human Engineering Design Criteria for Military Systems, Equipment, and

   Facilities

MIL-HDBK-1791- Designing for Internal Aerial Delivery in Fixed Wing Aircraft

2.1.3 Referenced Military Standards

The following military standards/specifications have been referenced as guides within this Performance Specification.   


1988 Anthropometric Survey of U.S. Army Personnel Methods and Summary Statistics 

2.1.4 Drawings

The following drawings may be used as guides or as references.  

2.1.5 Military Technical Manuals

These documents can be used as informational sources or guides.  The Contractor shall comply with military technical manuals when specified herein.

TEST OPERATING PROCEDURE (TOP)


TOP 1-2-584
- Physical Characteristics 


TOP 2-2-609
- Baffling 

TOP 2-2-611 
- Baffling 

TOP 2-2-800
- Baffling

TOP 3-2-609 
- Chemical Compatibility

TOP 8-2-512 
- Leaks        

TOP 8-2-082 
- Performance


INTERNATIONAL TEST OPERATING PROCEDURE (ITOP)

ITOP 4-2-602 - FR/GE/UK/US Rough Handling Tests

(Copies are available from Commander, U.S. Army Test and Evaluation Command, ATTN:

       AMSTE-TM-T, Aberdeen Proving Ground, MD 21005-5055.)

OTHER DOCUMENTS

    
DA Pamphlet 700-50 
   - Logistics Supportability Elements

SC 5180 – 90 – N26   
   - Department of Army Supply Catalog Sets, Kits, and 

                                           
     Outfits Tool Kit, General Mechanic’s: Automotive


MTMCTEA Pamphlet 70-1  - Transportability Guidance

       (Copies are available from the U.S. Army Publications Center, 1655 Woodson Road, St. Louis, 

       MO 63114-6181.)

2.2 Documents Source

Copies of military specifications, standards, handbooks, drawings, and publications can be obtained from the contracting activity or as directed by the contracting activity.  Sources for other documents are listed below: Acquisition Streamlining and Standardization Information System (ASSIST) Website, hhtp://astimage.daps.dla.mil/online/new.  Department of Transportation, Federal Highway Administration, Washington, DC 20591; Society of Automotive Engineers, 400 Commonwealth Drive, Warrendale, PA 15096; American Conference of Governmental Industrial Hygienists (ACGIH), 6500 Glenway Avenue, Building D-7, Cincinnati, OH 45211; NAT, MIL Agency for Standardization (MAS), 35 Chesam Place, London, SWI, UK.

2.3 Order of Precedence
In the event of a conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3.0 REQUIREMENTS

Anti-Traction Material (ATM) is a Government-developed formula consisting of a powder that, when mixed with water, becomes a 'visco-elastic, semi-solid, pituitous gel'.  The manufacturer must take this into account in the design of the pumping systems, nozzle, and dry powder/water storage reservoirs. 

The mission of the VT MDS is to mix this powder and water and dispense it onto the ground to create an extremely slippery surface.  The VT MDS shall have dispensing capability both while mounted in a High Mobility, Multi-Purpose, Wheeled Vehicle (HMMWV) and while removed from the HMMWV and positioned on the ground.  The VT MDS shall meet all of the requirements of Section 3.  

3.1 Dispensing System

3.1.1 Water Pump Flow Rate

The VT MDS shall have the capability of dispensing water at a minimum rate of 15 gallons per minute.  

3.1.2 Powder Delivery System

The powder delivery system shall transport the powder at such a rate that it produces an ATM with a concentration of water-to-powder ranging from 8:1 to 10:1 (by weight).  Warning: Mixing the dry powder with water forms an instantaneous gel.  Therefore, the mixing of the powder and water before it exits the system may result in stoppages, clogs, or other undesirable effects. 

3.1.3 Power Source(s)
The VT MDS shall not require the use of an external power source for operation. 

3.1.4 Fuels
If the VT MDS uses an internal combustion engine, the system shall operate using standard DoD fuels.  

3.1.5 Operating Time

The operating time for any power source shall be a minimum of one 
hour under normal operating conditions.   
3.1.6 Maintenance Access 

The VT MDS shall allow for safe and easy access to power sources and pumps for maintenance and repair. 

3.1.7 Ground Operation

 The VT MDS shall be capable of operating while placed on the ground (separated from the HMMWV).

3.1.8 Water Only Capability
The VT MDS shall be capable of dispensing water only (no powder), when required. 

3.1.9 Water Storage

3.1.9.1 System Capacity

The VT MDS shall be capable of applying a minimum of 300 gallons of ATM solution per load.  See paragraph 3.2.1 for the vehicle operating profile.

3.1.9.2 Water Level Gauge

The water storage tank must incorporate a water level gauge visible by the system operator. 

3.1.9.3 Baffling
The water storage tank shall have internal baffles, or other such device(s),  that minimize the sloshing of water while moving. 

3.1.9.4 Tank Fill Opening
The fill opening for the water storage tank shall be a minimum of four inches in diameter, and shall incorporate a captive fill cap.

3.1.9.5 Unused Water Discharge
The water storage tank shall be capable of being emptied by gravity.

3.1.10 Powder Storage 

3.1.10.1 Powder Reservoir Capacity

The powder storage reservoir shall provide enough powder to match the amount of water carried on the VT MDS system in one full load at the specified ratio.  

3.1.10.2 Clogging & Stoppage

The VT MDS shall operate without clogging or stoppages caused by moisture or foreign matter. 

Critical: Moisture entering the powder storage reservoir may cause clogging and stoppage. 

3.1.10.3 Unused Powder Discharge

The powder storage reservoir shall provide a capability of being emptied.

3.1.10.4 Powder Loading

The powder will be transferred from the Government's (dry powder) storage and shipping container into the VT MD powder reservoir.  Loading of the powder reservoir shall be compatible with the Government’s container design.

3.1.11 Operation of the System

3.1.11.1 System Operator

The VT MDS shall be operable by one individual (not the vehicle driver). 

3.1.11.2 Operator's On/Off Control

The operator shall be able to start/stop the dispensing of the material from the operating position. 

3.1.11.3 Discharge Control

The operator shall be capable of controlling the range and direction of the flow of material from the operating position.  
3.1.11.4 Emergency Shutoff ("Kill") Switch
The VT MDS shall provide a single emergency shutoff switch that simultaneously shuts off all systems.
3.1.11.5 Safety Control

The VT MDS shall have a "safety" control that provides the system operator with the capability of preventing accidental material discharge.

3.1.12 Weight 

3.1.12.1 Total Weight

The weight of the VT MDS system (not including water, powder, and fuel) shall not be greater than 900 pounds.

3.1.12.2 Individual Components Weight 

Each component/subsystem shall weigh no greater than 300 pounds.

3.1.12.3 Movement and Loading of Components

The VT MDS must be designed in individual components/subsystems that can be carried by up to four Marines/Soldiers and lifted to a height of three feet without the aid of forklifts, cranes, etc.  

3.2 System Performance

3.2.1 Operating Profile

The VT MDS shall be capable of operating from the M998 or M1123 HMMWV when the system is placed on terrain ranging from level ground to an orientation of 4% (front/rear grade), 2% side slope.

3.2.2 Range

The VT MDS shall be capable of projecting the ATM mixture to a minimum range of 50 feet.

3.2.3 Pattern

The VT MDS shall provide the operator with the capability of aiming and controlling the flow of ATM mixture in a stream that will cover 9,000 square feet of surface area per full load (300 gallons).  The ability to adjust the stream into a narrow spray or a wider mist will be acceptable, but not required.  
3.3 HMMWV Interface

3.3.1 HMMWV Performance Profile

The VT MDS shall be within the approved load specifications and operating performance profile for the M998 and the M1123 HMMWV.

3.3.2 Form and Fit

The VT MDS shall be capable of being loaded, transported, and operated from the cargo compartment of an open-back M998 or M1123 HMMWV without any modifications to the vehicle.  

3.3.3 HMMWV Compatibility and Interoperability

The VT MDS must not interfere with or materially affect any other device, equipment, or personnel operating the HMMWV.

3.3.4 Tie-down Provisions

3.3.4.1 Tie-down Locations

Tie-down provisions shall be in accordance with (IAW) MIL-STD-209J class 1, 2, or 3 provisions.  The location of tie-downs shall permit the VT MDS to be secured to the transport medium in such a manner as to prevent shifting or movement in any direction.

3.3.4.2 Tie-down Data

A data plate as described in MIL-STD-130K shall be provided to identify the tie down points, the location of the VT MDS's Center of Gravity (CG), both empty and full, and any special precautions to be followed for tie-down.  

3.4 Transportability
The VT MDS transportability shall meet the criteria in MIL-STD-1366.  Military Traffic Management Command Transportation Engineering Agency (MTMCTEA) Pamphlet 70-1 may be used as a guide.

3.4.1 Highway

The VT MDS, in its shipping configuration, shall be capable of being transported on commercial and military truck carriers.  The VT MDS shall be fully functional after being subjected to highway transportation in commercial and military truck carriers.  

3.4.2 Aircraft  

The VT MDS shall be capable of being transported in the following aircraft: C-130, C-17, C-141, and C-5A either unloaded or loaded in a HMMWV, empty of all fuels and powder, and equipped with all ancillary equipment.  MIL-HDBK-1791 may be used for guidance. The VT MDS shall be fully functional after being transported in the above aircraft.

3.4.3 Marine

The VT MDS shall be capable of being transported by the following classes of ships: LCAC, LCU, LHA-1, LHD-1, LPD-4, LSD-36, LSD-41, LSD-49, LPD-17, TAKR (Fast Sealift Ships), all Maritime Prepositioned Force (MPF) vessels, and commercial shipping.  The VT MDS shall be fully functional after being transported on board the above ships.

3.4.4 Helicopter Lift

The VT MDS will not be externally lifted by helicopter. 

3.4.5 Transportation & Storage Dimensions
The VT MDS shall be designed to fit into and be stored and transported in the standard 20 foot ISO container (8 ft x 8ft x 20 ft / 2.4m x 2.4m x 6.1m).

 3.5 Assembly of Components

Four Marines/Soldiers shall be able to remove the VT MDS from the shipping containers, assemble, and load the system in less than 180 minutes without the aid of special handling equipment.  A VT MDS Tool and Cleaning Kit (with common tools) is authorized.  There is no time limit for disassembly.
3.6 Repackaging

The Marine/Soldier must be able to clean, disassemble and return the VT MDS to its shipping container for future use.  There is no time limit for repackaging.
3.7 Environment
3.7.1 Temperature 
3.7.1.1 Long Term Storage

The empty VT MDS shall be capable of being stored outside, unprotected, at temperatures ranging from –25 degrees Fahrenheit (F) to 160 degrees F with no degradation to hardware or degradation of the performance requirements.  
3.7.1.2 Operating Temperature 

The VT MDS shall be capable of operating in the temperature range of 35 degrees F to 100 degrees F.
3.7.2 Salt Fog Environment
The VT MDS shall be fully operable after exposure to salt water and salt fog for periods up to 96 hours IAW MIL-STD-810.  

 3.8 Logistics Supportability
The VT MDS shall be supported by the standard Marine Corps/Army logistical support system and be maintained by support personnel in existing Tables of Organization and Equipment (TOE) and Tables of Distribution and Allowances (TDA) organizations
3.8.1 Reliability

The VT MDS shall demonstrate a minimum of 10 complete missions between failures.  A mission is defined as one cycle of filling or refilling the system, moving the VT MDS to the application site, and applying a full (300 gallon) load of the ATM.  A mission failure is defined as an incident that, due to its severity, would cause the system not to complete a mission or to be withdrawn from a mission.

3.8.2 Availability

The VT MDS shall demonstrate a minimum Achieved Availability (Aa) of 0.90. (Fully mission ready 90% of the time).  
3.8.3 Maintainability

The VT MDS shall be capable of being maintained using standard Marine Corps/Army common tools, general support test equipment, and Test, Measurement, and Diagnostic Equipment (TMDE).  The VT MDS shall be maintained within the Marine Corps three tiered maintenance system (organizational, intermediate, and depot). The 95th percentile Time-To-Repair (TTR) shall be less than or equal to 60 minutes at each echelon, less travel and assuming availability of parts and tools.  
3.8.4 Corrosion Prevention
The VT MDS design shall maximize protection from the corrosive effects of the physical environment.

3.9 Safety

The VT MDS shall not create hazards that may adversely impact upon the health or safety of the Marine/Soldier or degrade the Marine/Soldier’s performance.  All walking or climbing areas, accessible for operation and/or maintenance of the VT MDS, shall have a non-skid surface, either applied as a coating or the material itself shall provide a non-skid surface.
3.9.1 Human Factors

The VT MDS design shall comply with established practices described in MIL-STD-1472F.  The VT MDS shall be operable and maintainable by the full range of military ground personnel (5th percentile female through 95th percentile male) wearing the full range of clothing to include combat and cold weather clothing.  The VT MDS design shall ensure physical accommodation by the user population.  Physical accommodation is defined as having adequate reach, strength, and endurance necessary to perform all physical tasks; adequate clearance for movement, to ingress/egress work area, and perform all required tasks; and adequate visibility to perform all required operations.  All handholds and steps necessary for the operator and maintenance personnel to gain access to various locations on the VT MDS shall be integral to the unit.

3.9.2 Noise
The VT MDS system operation noise levels shall not exceed the 85-decibel noise level limit as described for category "D" noise levels in MIL-STD-1472F.

3.10 Manpower

3.10.1 Operators
The VT MDS shall require no additional skills to operate beyond those required for Marine/Army infantry, artillery, tank, combat engineer, or military police personnel.

3.10.2 Maintenance Personnel
The VT MDS shall require no additional skills to maintain beyond those required for Marine/Army maintenance personnel.

3.10.3 Marine/Soldier Interface 
The VT MDS shall be capable of safe, effective operation for Marines/Soldiers while wearing individual body armor, helmet, protective mask with hood, and standard work and cold weather gloves with inserts.
3.11 Data Plates
A Transportation Data Plate shall be provided per MIL-STD-209J.  All data plates shall be permanently affixed.  The VT MDS designation plate shall use MIL-STD-130 as a guide.  As a minimum, the following will be included in the data plate:

MOBILITY DENIAL SYSTEM: VEHICLE-TRANSPORTABLE

SERIAL NO:

CONTRACT NO:

MFR NAME AND ADDRESS:

NSN:

3.12 Ancillary Equipment
The Marine/Solider shall have the capability to assemble and clean the VT MDS with common tools and cleaning equipment provided as ancillary equipment.  All ancillary equipment shall be stored with the VT MDS.  No specially designed tools shall be required for this system.

4.0 VERIFICATION
This paragraph describes the verification process that will be used to validate that the requirements in paragraph 3.0 of this Performance Specification have been met.  Verification testing will be conducted in two phases.  The purpose of Phase I is to allow the Contractor time to develop data and validate their system design through their own tests and demonstrations.  The results of this phase of testing will be reviewed by the Government at a Design Readiness Review (DRR) and a Test Readiness Review (TRR) to form the basis for a Government decision to enter the second phase of verification testing (formal Government developmental and operational testing).

4.1 Verification Methods
The methods for verifying conformance with the requirements of this specification are the following:


a.  Analysis: An element of verification that utilizes established technical or mathematical models or simulations, algorithms, charts, graphs, circuit diagrams, or other scientific principles and procedures to provide evidence that stated requirements were met.


b.  Certification:  An element of verification which generally allows the Government to accept a contractor's written statement as proof that a particular parameter can be met and that no further demonstration, examination, or test is needed.  

c.  Demonstration:  An element of verification which generally denotes the actual operation, adjustment, or re-configuration of items to provide evidence that the designed functions were accomplished under specific scenarios.  The items may be instrumented and quantitative limits of performance monitored.


d.  Inspection/Examination: An element of verification and inspection consisting of investigation, without the use of special laboratory appliances or procedures, of items to determine conformance to those specified requirements which can be determined by such investigations.  Examination is generally nondestructive and typically includes the use of sight, hearing, smell, touch, and taste: simple physical manipulation, mechanical and electrical gauging and measurement; and other forms of investigation.


e. Test: An element of verification and inspection which generally denotes the determination, by technical means, of the properties or elements of items, including functional operation, and involves the application of established scientific principles and procedures.

4.1.1 Certification
Where certification is required to verify material or component conformance to contract requirements, the Contractor shall furnish such certification along with applicable substantiating analytical data, documented test results, and performance data.  The certifications shall be made available for Government review during Government testing and copies of the certifications shall be provided to the Government upon request. Certification of compliance to specific contract and/or specification requirements shall be a statement signed by the Contractor's Program Manager, to the effect that the Contractor has complied.

4.1.2 Inspection/Examination
During fabrication of the VT MDS, in-process inspections may be conducted by Government representatives to evaluate conformance of product, materials, and workmanship to requirements of specified documents.  When requested, the VT MDS's and components shall be made available for inspection.  These inspections will be made at the Contractor or subcontractor's facilities prior to application of primer and paint or the addition of any structure that would inhibit visual examination of internal components, baffling, or supporting structure.  Processing and welding procedures, quality system, inspection records, calibration procedures, non-destructive test procedures, and welder qualification/certifications will be reviewed and evaluated during the in-process inspections.  Upon completion of testing and the correction of all deficiencies is identified, the Contractor shall submit the prototype and make available all inspection records and certifications to the area Defense Contracts Management Activity (DCMA) for provisional inspection.  No configuration changes shall be implemented on the VT MDS after provisional inspection with written authorization from the procuring activity.

4.1.3 Test
The inspections and tests depicted in this section are the minimum necessary to determine conformance to the requirements in Section 3 of this specification.  Although the VT MDS is not a prime mover, testing is necessary to determine the effects of the VT MDS on the prime mover during operations.  Additional inspections and testing by the Contractor may be necessary to determine conformance to requirements.  The Government reserves the right to conduct any additional inspections/tests necessary to determine conformance of the VT MDS or components to requirements.  The prototype systems will be tested while mounted on the M998 and the M1123 HMMWV's.

4.2 Verification Classifications

The verification, inspection, and test requirements specified herein are classified as Prototype Verification Inspections (PVI) and Production Qualification Tests (PQT).  The inspection/tests referenced in the Verification Matrix (paragraph 4.3) may be modified at the discretion of the Government by the deletion or addition of inspections to assure adherence to specifications and contractual requirements.  Testing shall be conducted as listed:

	LOCATION

	Prototype Verification Inspection (PVI)
	Place of Manufacture

	Production Qualification Test (PQT)
	Government Approved Test Site


4.2.1 Prototype Verification Inspection (PVI)
The Government will select one VT MDS prototype for PVI to determine conformance to Section 3 (inclusive) as contained in Table 4.1.  The Contractor on all prototype VT MDS's shall correct defects found during this inspection.  The Government has the right to immediately stop acceptance of any VT MDS until satisfactory corrective action has taken place to repair deficiencies and preclude recurrence.  When appropriate, the Government shall witness the performance of the component after the discrepancy has been corrected.  After all the PVI deficiencies have been corrected, prototype VT MDS's shall be shipped to the Government approved test site(s).  Final approval of the prototype VT MDS's by the Government will be withheld until the PQT specified in paragraph 4.3 has been completed and a final determination has been made regarding conformity of the vehicle to contractual requirements, including, but not limited to, workmanship and materials.

4.2.2 Production Qualification Testing (PQT)
After completion of PVI, to determine conformance with Section 3 (inclusive) the VT MDS prototypes shall be subjected to testing as contained in Table 4-1, at a minimum.  The VT MDS shall have any minimum required break-in/burn-in performed by the Contractor prior to offering the systems for Government acceptance.  The Contractor, when requested, shall make available to the Government at the time of any Government inspection, documentation delineating the Contractor's recommended break-in/burn-in for component parts or end items.  The VT MDS's provided by the Contractor for Government acceptance, shall be in a "Test Ready" condition.

4.3  Verification Matrix

A verification matrix is provided in Table 4-3 that relates the paragraph 3 requirements to the verification methods and the details of the inspections to be performed for each test verification classification.

Table 4-1: Requirement Verification Cross-reference Matrix

	METHOD OF VERIFICATION                                                       CLASS OF VERIFICATION

N/A-Not Applicable                                                                                                     PVI-Prototype Verification Inspection 

A-Analysis  

C-Certification                                                                                                                  PQT-Production Qualification Test

D-Demonstration                                                                                              

I-Inspection/Examination

T-Test
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4.4 Qualified Products
In the event that a particular specification referenced in this document has a Qualified Product List (QPL), the Contractor shall utilize items only from vendors specified in the applicable QPL.  The Contractor shall make available to the Government, documentation of each item acquisition from such QPL.  The document shall include the QPL date and identification of the supplier, purchase order, and quantity.  In the event that procurement of product from a QPL is not possible or products are not available, substitute products shall be identified and subject to approval of use by the Procurement Contracting Officer (PCO).

4.5 Dispensing System
4.5.1 Water Pump Flow Rate
To determine conformance with 3.1.1, the VT MDS shall be tested to confirm the water pump is capable of discharging water through the end of the nozzle at a minimum rate of 15 GPM while the dry powder is simultaneously being dispensed into the water flow stream.  Test personnel will load the system with a measured amount of both water and dry powder (full loads) and operate the system through one full cycle.  The time to discharge a full load of water (while mixing with the dry powder) will be measured and the water pump flow rate will be calculated.  The criteria specified in paragraph 3.1.1 shall be considered met if the calculated water pump flow rate is greater than 15 GPM.  

4.5.2 Powder Delivery System

To determine conformance with 3.1.2, the VT MDS shall be tested to confirm that the dry powder is transported through the system at such a rate that it produces an ATM with a concentration of water-to- powder ranging from 8:1 to 10:1 (by weight).  The VT MDS will be loaded with full loads of water and dry powder and operated until the water and the dry powder reservoirs have been emptied.  Samples of discharged solution will be taken and analyzed/tested at various intervals to ensure the material conforms with the required 8:1 to 10:1 water-to-dry powder ratio.  The criteria specified in paragraph 3.1.2 shall be considered met if the various samples consistently demonstrate a mixture of water-to-dry powder ratio between 8:1 to 10:1 (by weight).  

4.5.3 Power Source(s)
To determine conformance with 3.1.3, the VT MDS shall be examined to ensure that the system's power source(s) operates without any external support.  The operation of the system, with its organic power source(s), will be monitored throughout the test events.  The criteria specified in paragraph 3.1.3 shall be considered met if the system demonstrates that it functions properly without any requirement for external support.  

4.5.4 Fuels
To determine conformance with 3.1.4, the VT MDS shall be tested to ensure the system operates on standard DoD-approved kerosene-based fuels.  The VT MDS pump engines will be tested while running on JP-8 fuel.  The Contractor shall certify that the engine functions on other types of kerosene-based fuels.  The criteria specified in paragraph 3.1.4 shall be considered met if the system demonstrates that it functions properly on JP-8 fuel.

4.5.5 Operating Time

To determine conformance with 3.1.5, the VT MDS shall be tested to ensure it has sufficient capacity to operate a minimum of one hour without refueling.  The system shall be loaded with water, dry powder, and appropriate fuel.  The system shall be operated and the time required to expend all the fuel shall be recorded.  The criteria specified in paragraph 3.1.5 shall be considered met if the system demonstrates that it can operate a minimum of one hour before all the fuel has been expended.

4.5.6 Maintenance Access

To determine conformance with 3.1.6, the VT MDS shall be evaluated throughout the entire testing program to ensure that the pumps and engines are located in a suitable place for ease of operation and maintenance.  Marines/Soldiers wearing individual body armor, helmets, protective masks with hoods, and standard work and cold weather gloves with inserts will demonstrate their ability to perform maintenance on the VT MDS.  Accessibility to the system for routine maintenance will be monitored throughout the test events. The criteria specified in paragraph 3.1.6 shall be considered met if the test subjects are able to perform maintenance on the VT MDS in accordance with the maintenance access requirement.

4.5.7 Ground Operation

To determine conformance with 3.1.7, the VT MDS will be placed on the ground and loaded into the back of a designated HMMWV and operated through a complete cycle.  The VT MDS shall be evaluated to ensure it is fully capable of meeting all performance requirements from a ground location.  The criteria specified in paragraph 3.1.7 shall be considered met if the VT MDS is able to function equally on the ground as it does mounted in the back of a HMMWV.

4.5.8 Water Only Capability

To determine conformance with 3.1.8, the VT MDS shall be tested to confirm the system is capable of discharging water through the end of the nozzle at a minimum rate of 15 GPM without any dry powder being dispensed into the water flow/stream.  Test personnel will load the system with a full load of both water and dry powder, operate the system through one full cycle, and inspect the powder reservoir to ensure that no dry powder was dispensed during the operation.  The criteria specified in paragraph 3.1.8 shall be considered met if a full load of water can be dispensed from the system without any dry powder being dispensed.

4.5.9 Water Storage 
4.5.9.1 System Capacity

To determine conformance with 3.1.9.1, the VT MDS shall be tested to verify a minimum 300 gallons of ATM solution can be dispensed from the end of the nozzle when the system is positioned on level ground and at the specified gradients and slopes described in paragraph 3.2.1.  The water tank and the dry powder reservoir shall be filled and the system operated through one complete discharge cycle.  The amount of ATM solution shall be measured.  The criteria specified in paragraph 3.1.9.1 shall be considered met if 300 gallons of ATM solution is measured coming from the end to the nozzle.

4.5.9.2 Water Level Gauge

To determine conformance with 3.1.9.2, the VT MDS shall be inspected for the presence of a water level gauge where a Marine/Soldier (5th to 95th percentile) standing at the operating controls can easily view it.  The criteria specified in paragraph 3.1.9.2 shall be considered met if the operator can determine the relative amount of water remaining in the storage tank from his position at the operating controls.

4.5.9.3 Baffling
To determine conformance with 3.1.9.1.3, the VT MDS shall be inspected for the presence of internal baffles.  The effectiveness of the baffles in reducing or minimizing water slosh will be evaluated through the testing events including, but not limited to, TOP 2-2-609, TOP 2-2-611, and TOP 2-2-800.  The criteria specified in paragraph 3.1.9.3 shall be considered met if the VT MDS water storage tank has internal baffles that are certified as meeting DOT 406 standards.

4.5.9.4 Tank Fill Opening
To determine conformance with 3.1.9.4, the VT MDS shall be inspected to ensure it has a tank fill opening that is at least 4 inches in diameter.  The VT MDS fill opening inside diameter shall be measured and results recorded.  The compatibility, functioning and utility of the tank fill opening to interface with standard military water distribution systems will be monitored throughout the test events. The criteria specified in paragraph 3.1.9.4 shall be considered met if the inside diameter of the tank fill opening is at least 4 inches.

4.5.9.5 Unused Water Discharge
To determine conformance with 3.1.9.5, the VT MDS shall be inspected to ensure that the unused water can be emptied through a gravity outlet. The unused water discharge port shall be tested to ensure that unused water can be drained while the VT MDS is either mounted on the HMMWV or on the ground.  The functioning and utility of the unused water discharge opening will be monitored throughout the test events.  The criteria specified in paragraph 3.1.9.5 shall be considered met if the unused water can be discharged when appropriate.

4.5.10 Powder Storage

4.5.10.1 Powder Reservoir Capacity

To determine conformance with 3.1.10.1, the VT MDS shall be tested to verify that the powder reservoir provides enough powder to mix with one full load of water and produce 300 gallons of ATM at the specified ratio. The water tank and the powder reservoir shall be filled and the system operated through one complete discharge cycle.  The amount of water and dry powder shall be measured and the ratio of water to dry powder dispensed shall be calculated based on respective weights.  The criteria specified in paragraph 3.1.10.1 shall be considered met if 300 gallons of ATM solution is measured coming from the end to the nozzle and the calculated ratio of water to dry powder is between 8:1 and 10:1(by weight).

4.5.10.2 Clogging & Stoppage

To determine conformance with 3.1.10.2, the VT MDS shall be evaluated throughout the entire testing program to ensure that the system operates without clogging or stoppages caused by moisture or foreign matter in the system.  The ability of the system to keep moisture from the powder reservoir, powder hoses, and nozzle will be monitored throughout the test events and the occurrence of clogs and stoppages shall be recorded.  The criteria specified in paragraph 3.1.10.2 shall be considered met if the system does not become clogged or stop because of excess moisture or foreign matter entering the powder reservoir, powder hoses, or the nozzle.

4.5.10.3 Unused Powder Discharge

To determine conformance with 3.1.10.3, the VT MDS shall be inspected to ensure that the unused powder can be emptied from the system. The unused powder discharge port shall be tested to ensure that unused powder can be drained while the VT MDS is either mounted on the HMMWV or on the ground. The functioning and utility of the unused powder discharge opening will be monitored throughout the test events.  The criteria specified in paragraph 3.1.10.3 shall be considered met if the unused dry powder can be discharged when appropriate.

4.5.10.4 Powder Loading

To determine conformance with 3.1.10.4, the VT MDS shall be evaluated to ensure the powder can be transferred from the Government's (dry powder) storage and shipping container into the VT MDS powder reservoir.  The ability of the operator to load the dry powder into the powder reservoir without spilling the material will be monitored throughout the test events.  The criteria specified in paragraph 3.1.10.4 shall be considered met if the operator is able to transfer the dry powder from the storage and shipping container into the dry powder reservoir without spilling the material and causing a safety hazard to personnel working on or near the VT MDS.

4.5.11 Operation of the System

4.5.11.1 System Operator

To determine conformance with 3.1.11.1, the VT MDS shall be evaluated to ensure the system can be operated by one individual (not the vehicle driver).  All features of the VT MDS will be demonstrated throughout the tests to ensure that the 95th percentile male Marine/Soldier to the 5th percentile female Marine/Soldier wearing protective clothing can operate the system. The criteria specified in paragraph 3.1.11.1 shall be considered met if the operator (one individual) is able demonstrate all features of the VT MDS.

4.5.11.2 Operator's On/Off Control

To determine conformance with 3.1.11.2, the VT MDS shall be evaluated to ensure the operator is able to start/stop the dispensing of the material from the operating position.  Functionality of the on-off switch/control device will be monitored and evaluated throughout the test events to ensure there is no inadvertent dripping or spillage of the ATM when the system's  on-off switch/control device is in the off 

position.  The criteria specified in paragraph 3.1.11.2 shall be considered met if the operator (one individual) is able to start and stop the dispensing of the material from the operating position.

4.5.11.3 Discharge Control

To determine conformance with 3.1.11.3, the VT MDS shall be evaluated to ensure the operator is able to control the range and direction of the flow of ATM from the operating position.  Functionality of the nozzle will be monitored and evaluated throughout the test events to ensure the operator is able to apply the material on specific areas. The criteria specified in paragraph 3.1.11.3 shall be considered met if the operator (one individual) is able to control the range and direction of the flow of the material from the operating position.  

4.5.11.4 Emergency Shutoff ("Kill") Switch
To determine conformance with 3.1.11.4, the VT MDS shall be tested to ensure all pumps and engines can simultaneously turned off by the operator using a single shutoff switch.  Functionality of the emergency shutoff switch will be monitored and evaluated throughout the test events to ensure the operator is able to shutoff all pumps and engines simultaneously, when required.  The criteria specified in paragraph 3.1.11.4 shall be considered met if the operator (one individual) is able to shutoff all pumps and engines from a single switch.

4.5.11.5 Safety Control
To determine conformance with 3.1.11.5, the VT MDS shall be inspected to ensure that a "safety switch" is present and that the flow of material cannot be started unless the operator disengages the safety and pulls a separate trigger or "on" control device (see paragraph 4.5.8).  Checks will be made throughout the testing to ensure there is no inadvertent activation of the dispenser or dripping or spillage of the ATM when the system safety switch is engaged.  The criteria specified in paragraph 3.1.11.5 shall be considered met if the system cannot be inadvertently activated when the "safety switch" is engaged.

4.5.12 Weight

4.5.12.1 Total System Weight 
To determine conformance with 3.1.12.1, the VT MDS shall be evaluated to ensure that the total system weight, not including water, dry powder, or fuel, does not exceed 900 pounds.  Test personnel will weigh a completely assembled test item with all its components and ancillary items.  The results will be compared with the specified criteria.  The criteria specified in paragraph 3.1.12.1 shall be considered met if the total system weight does not exceed 900-pound at the start of the test.

4.5.12.2 Weight (Individual Components)
To determine conformance with 3.1.12.2, the VT MDS shall be evaluated to ensure that each individual component does not exceed 300 pounds and that appropriate lifting positions for each component are identified (e.g., a 300 pound component would require four lifting positions to conform to MIL-STD-1472F).  MIL-STD-1472F provides guidance on the number and location of lifting positions required for different weight ranges.  Test personnel will weigh each individual component prior to system assembly.  The results will be compared with the specified criteria.  The criteria specified in paragraph 3.1.12.2 shall be considered met if the individual components of the VT MDS do not exceed 300 pounds and have lifting positions identified that conform to MIL-STD-1472F.

4.5.12.3 Movement & Loading of Components

To determine conformance with 3.1.12.3, the VT MDS shall be evaluated to ensure that each individual component/subsystem can be carried by up to four Marines/Soldiers without the aid of forklifts, cranes, etc.
Test personnel will carry and load individual component into and out of storage containers and the HMMWV throughout the testing period.  The ability of test personnel to safely handle each individual component will be monitored and the results recorded.  The criteria specified in paragraph 3.1.12.3 shall be considered met if four (or less) Marines/Soldiers can safely carry the individual components of the VT MDS in accordance with MIL-STD-1472F.

4.6 System Performance

4.6.1 Operating Profile

To determine conformance with 3.2.1, the VT MDS shall be tested to ensure that it is capable of dispensing a full load of ATM (300 gallons) from the back of an M998 or M1123 HMMWV when the system is placed on terrain ranging from level ground to an orientation of 4% (front/rear grade) 2% side slope.  The center of gravity for both the M998 and the M1123 will be computed and analyzed to ensure that the system does not exceed the approved specifications for the HMMWV.  The system will then be tested to ensure that all power sources and pumps function properly and that the system can dispense a minimum of 300 gallons of the ATM solution onto the ground.  The criteria specified in paragraph 3.2.1 shall be considered met if the VT MDS (when place on terrain ranging from level ground to an orientation of 4% (front/rear grade) and 2% slope), meets all specifications listed in the following paragraphs:

· Paragraph 3.1.1 - Water Pump Flow Rate

· Paragraph 3.1.2 - Powder Delivery System

· Paragraph 3.1.8 - Water Capability Only

· Paragraph 3.1.9.1 - System Capacity

· Paragraph 3.1.10.2 - Clogging & Stoppages

· Paragraph 3.3.2 - Range

· Paragraph 3.3.3 - Pattern

4.6.2 Range

To determine conformance with 3.2.2, the VT MDS shall be tested to ensure the system is capable of projecting the ATM mixture to a range of 50 feet.  The VT MDS shall be fully loaded with water and dry powder and placed on level ground.  The maximum range of the VT MDS shall be determined by
 firing three-second bursts from a stationary position at distances from 30 feet to 100 feet.  Targets will be witness paper targets with a 12-inch black spot laid flat on the ground.  The nozzle may be adjusted to obtain the maximum range.  Tests shall be performed in still air conditions.  The effective range of the dispenser shall be evaluated based on the ability of a three-second burst to "wet" the black spot on the target.  The criteria specified in paragraph 3.2.2 shall be considered met if the VT MDS is able to consistently "wet" the black spot on targets at a range of 50 feet.

4.6.3 Pattern

To determine conformance with 3.2.3, the VT MDS shall be tested to ensure 
that the system can dispense the ATM solution onto an area selected by the operator (within the range limits of the system).  Testing shall consist of loading and pressuring the dispenser, adjusting the nozzle appropriately, and dispensing on full load (300 gallons) across a 9,000 square foot area (an area that, when properly covered with 300 gallons of ATM, will create the desired slipperiness).  The criteria specified in paragraph 3.2.3 shall be considered met if the VT MDS is able to cover the entire 9,000 square foot area with one load of ATM.

4.7 HMMWV Interface
4.7.1 HMMWV Performance Profile

To determine conformance with 3.3.1, an analysis of the VT MDS design shall be conducted to assure that, when filled to capacity, the VT MDS is within the approved load specifications and operating performance profile for the M998 and M1123 HMMWVs.  An analysis of the design drawings will be conducted to ensure the VT MDS does not exceed limits for the approved performance profile of the M998 and M1123 HMMWV's.  The criteria specified in paragraph 3.3.1 shall be considered met if the VT MDS design is determined not to degrade the approved performance profile of the M998 and M1123 HMMWV's. 

4.7.2 Form and Fit

To determine conformance with 3.3.2, the VT MDS shall be inspected to ensure that the system will fit and can be transported and operated from the cargo compartment of an open-back M998 or M1123 HMMWV without any modifications to the vehicle.  Test personnel will remove individual items from their packaging and inspect them for any damage resulting from transportation.  The components will be loaded into the cargo compartment of the HMMWV's and assembled in accordance with the contractor-provided technical manuals.  The criteria specified in paragraph 3.3.2 shall be considered met if the VT MDS conforms to weight limitations and dimensions of the cargo compartments of the two HMMWV's.

4.7.3 HMMWV Compatibility & Interoperability

To determine conformance with 3.3.3, the VT MDS shall be inspected to ensure that the system does not interfere with or materially affect any other device, equipment, or personnel operating the HMMWV.  Test personnel, wearing individual body armor, helmets, protective masks with hoods, and standard work and cold weather gloves with inserts will demonstrate their ability to operate the HMMWV and its associated equipment (radios, etc.) with the VT MDS loaded and filled.  The criteria specified in paragraph 3.3.3 shall be considered met if the test subjects are able to fully operate the HMMWV and its associated equipment with the VT MDS loaded, filled, and in an operational mode.

4.7.4 Tie-down Provisions

4.7.4.1 Tie-down Locations

To determine conformance with 3.3.4.1, the VT MDS shall be loaded into the back of an M998 and a M1123 HMMWV and inspected to ensure that the system can be secured to the transport medium at existing tie-down locations in such a manner as to prevent shifting or movement in any direction.  The criteria specified in paragraph 3.3.4.1 shall be considered met if the VT MDS can be secured to existing tie-downs while in an operational mode.

4.7.4.2 Tie-down Data
To determine conformance with 3.3.3, the VT MDS shall be inspected to ensure that tie-down data is defined as specified in MIL-STD-209J.  Instructions (in the form of a data plate) will be inspected to ensure that proper information is provided for component removal and subsequent storage when required for transport as well as identifying the tie down and lifting points, the location of the VT MDS's Center of Gravity, both empty and full, and any special precautions to be followed for lifting and tie down.  The criteria specified in paragraph 3.3.3 shall be considered met if the Tie-down Data plate meets MIL-STD-209J.

4.8 Transportability
4.8.1 Highway
To determine conformance with 3.4.1, the VT MDS shall be tested for transportability on common movers as set forth in MIL-STD-1366.  The system (loaded into the back of a HMMWV) shall be measured to ensure that the overall height is less that 13'6" (4.1m).  In addition, the system shall be tested to ensure that the system shall be safe for handling, use, and operations after being subjected to highway transportation vibrations testing.   The VT MDS shall be mounted onto vibration test apparatus, that shall incorporate the actual vehicle mounting structure, as to allow the test item to respond to the laboratory excitation in a manner more closely related to the field application environment.  Transportation vibration testing (on VT MDS systems conditioned for hot and cold environments) will be performed in accordance with ITOP 1-2-601 as specified in paragraph 4.11.1.2.  The criteria specified in paragraph 3.4.1 shall be considered met if the VT MDS is capable of being transport by users in vehicles over primary, secondary, and cross-country surface while remaining mission-ready as judged acceptable by ITOP 1-2-601.

4.8.2 Aircraft
To determine conformance with 3.4.2, the VT MDS will be evaluated to ensure that it is capable of being transported in the following aircraft: C-130, C-141B, C-5A, and C-17.  MIL-HDBK-1791 may be used for guidance.  Loading shall be commensurate with aircraft capabilities and shall be included in transportability data.  The final VT MDS design shall be provided to the appropriate U.S. Air Force agency to determine acceptability of carrying the VT MDS aboard the above military aircraft.  The criteria specified in paragraph 3.4.2 shall be considered met if U.S. Air Force approves loading and carrying the system aboard the above aircraft.

4.8.3 Marine
To determine conformance with 3.4.3, the VT MDS shall be evaluated to ensure that a VT MDS is capable of being transported by the following class of ships: LCAC, LCU, LHA-1, LHD-1, PLD-4, LSD-36, LSD-41, LSD-49, LPD-17, TAKR (Fast Sealift Ships), all Maritime Prepositioned Force (MPF) vessels, and commercial shipping.  The final VT MDS design shall be provided to the Naval Ship Integration Office, Naval Sea Systems Command to determine acceptability of carrying the VT MDS aboard naval shipping.  The criteria specified in paragraph 3.4.3 shall be considered met if NAVSEA approves loading and carrying the system aboard the above ships.

4.8.4 Helicopter Lift
There is no requirement for helicopter lift.

4.8.5 Transportation & Storage Dimensions
To determine conformance with 3.4.5, the VT MDS will be measured and visually inspected to verify that with all ancillary equipment, the VT MDS fits within the ISO envelope of 8 ft x 8 ft x 20 ft or 2.4m x 2.4m x 6.1 m.  Measurements shall be recorded.  The criteria specified in paragraph 3.4.5 shall be considered met if the measurements demonstrate the VT MDS can be stored inside a standard 8ft x 8ft-x 20ft ISO container.

4.9 Assembly of Components
To determine conformance with 3.5, four Marines/Soldiers shall be tasked to remove the VT MDS from the shipping containers, assemble, and load the system in less than 180 minutes without the aid of special handling equipment (A VT MDS Tool and Cleaning Kit (with common tools) is authorized).  The ability of test personnel to assemble the system within the specified time limits will be monitored throughout the test events.  The criteria specified in paragraph 3.5 shall be considered met if a team of four Marines/Soldiers can remove the VT MDS from the shipping containers, assemble, and load the system in less than 180 minutes without the aid of special handling equipment.  Note: There will be no time limit for disassembly.

4.10 Repackaging

To determine conformance with 3.6, four Marines/Soldiers shall be tasked to clean, disassemble, and return the VT MDS to its shipping container for future use.  The ability of test personnel to clean, disassemble, and return the system to its shipping container will be monitored throughout the test events.  The criteria specified in paragraph 3.6 shall be considered met if a team of four Marines/Soldiers can clean, disassemble, and return the VT MDS to its shipping container for future use.  Note: There is no time limit for repackaging. 

4.11 Environment
4.11.1 Temperature
4.11.1.1 Long Term Storage

To determine conformance with 3.7.1.1, the MP MDS will be conditioned to storage temperature extremes ranging from -25oF to 160oF prior to conducting performance testing within the operating temperature ranges specified in paragraph 3.7.1.2.

Cold Storage: The VT MDS shall be placed in an environmental chamber to simulate cold storage climates.  The chamber shall have an air temperature of -25oF for a total of 72 hours.  The VT MDS shall be unpacked during conditioning.  Upon completion of conditioning, the VT MDS units shall be inspected, then allowed to equalize to the cold operational temperature of 35oF, filled with the fluids conditioned to the same temperature, pressurized, and functionally tested in accordance with paragraph 4.11.1.2.

Hot Storage: The VT MDS shall be placed in an environmental chamber to simulate hot storage climates.  The chamber shall have an air temperature of 160oF for a total of 72 hours.  The VT MDS shall be unpacked during conditioning.  Upon completion of conditioning, the VT MDS units shall be inspected, then allowed to equalize to the hot operational temperature of 100oF, filled with the fluids conditioned to the same temperature, pressurized, and functionally tested in accordance with paragraph 4.11.1.2.

The criteria specified in paragraph 3.7.1.1 shall be considered met if the VT MDS demonstrates successful operation after storage at temperatures down to -25oF and up to 160oF.

4.11.1.2 Operating Temperatures
To determine conformance with 3.7.1.2, the, VT MDS shall be tested to ensure it is capable of operating in temperatures ranging from 35oF to 100oF.  Following the hot and cold storage soaks, the VT MDS  will be subjected to one hot and on cold operational cycle.  Upon completion of conditioning, the test items shall be removed from the chamber, filled with a full load of water and dry powder (conditioned to the same temperatures), pressurized, and functionally tested within five minutes in accordance with paragraphs 4.5, 4.6, 4.10, 4.11, 4.12, and 4.13.  The criteria specified in paragraph 3.7.1.1 shall be considered met if the VT MDS meets the criteria stated in the above paragraphs.

4.11.2 Salt Fog Environment
To determine conformance with 3.7.2, the VT MDS shall be tested for capability of operation in salt fog environment after 96 hours of exposure.  The VT MDS's shall be exposed to salt fog created from a 5:1 percent salt-water solution.  The VT MDS shall be unpackaged and shall be filled during the conditioning phase.  Exposure period shall be for 96 hours, followed by a 48-hour drying period.  Items shall then be functionally tested in accordance with paragraphs 4.5, 4.6, 4.10, 4.11, 4.12, and 4.13.  The criteria specified in paragraph 3.7.1.1 shall be considered met if the VT MDS functions properly following the exposure to the salt fog environment.

4.12 Logistics Supportability
To determine conformance with 3.8, the VT MDS shall be evaluated throughout the entire testing program to ensure that it is capable of being supported using standard Marine Corps/Army logistics personnel, processes, and procedures.  Appropriately trained personnel will perform all test activities related to logistics supportability.  These personnel will use contractor-provided operating and maintenance instructions in performing their tasks.  A subjective analysis of test results, based on experience and engineering judgment, will be done to determine if there is evidence of adequate planning/design or shortcomings in supportability.  If inadequacies are found, such instances will be documented, and an indication and corrective action of the problems will be reported. 

4.12.1 Reliability
To determine conformance to 3.8.1, the VT MDS shall be evaluated throughout testing and analyzed to confirm the system has the reliability necessary to support mission effectiveness.  Reliability data shall be collected throughout the testing program when the VT MDS is loaded onto the HMMWV.  The test period envisions a minimum of 40 cycles at full load.  All problems or difficulties encountered with the reliability, availability, or maintainability of the VT MDS shall be documented for final assessment.  A subjective assessment shall be made after summarizing and reviewing the applicable data.  The criteria specified in paragraph 3.8.1 shall be considered met if 10 missions without failure are met and no problems are encountered in handling and operating the VT MDS.

4.12.2 Availability
To determine conformance with 3.8.2, the VT MDS shall be evaluated throughout testing, then analyzed to ensure that it demonstrates a minimum achieved availability (Aa) of 0.90.  Data for this assessment shall be collected throughout the testing program.  All problems or difficulties encountered with the reliability, availability, or maintainability of the VT MDS shall be documented for final assessment.  Aa shall be computed after summarizing and reviewing the applicable data.  The criteria specified in paragraph 3.8.2 shall be considered met if the computed Aa is greater than 0.90.

4.12.3 Maintainability
To determine conformance with 3.8.3, maintenance on the VT MDS shall be monitored throughout testing.  The mean time to repair for the VT MDS will be measured by having test personnel familiar with the VT MDS perform repair procedures outlined in the system's technical manual.  The time required to complete serviceable repair operations outlined in the maintenance section of the technical manual will be measured and averaged to compute the mean time to repair.  In addition, the VT MDS will be inspected to ensure that it is capable of being maintained using standard Marine Corps/Army common tools, general support test equipment, and TMDE.  The VT MDS will be inspected to ensure that any lubrication fittings are accessible without removal of major components and that any electrical fittings are waterproof, corrosion resistant, and resistant to disconnection due to vibration.  The criteria specified in paragraph 3.8.3 shall be considered met if the 95th percentile Time-To-Repair (TTR) is less than or equal to 60 minutes, less travel and assuming availability of parts and tools.

4.12.4 Corrosion Prevention
To determine conformance with 3.8.4, the VT MDS shall be inspected for rust and corrosion at the conclusion of the testing period.  The criteria specified in paragraph 3.8.4 shall be considered met if no serious rust problems are detected.

4.13 Safety
To determine conformance with 3.9, the VT MDS shall be examined and inspected for compliance with all applicable federal regulations, standards, and requirements.  In addition, the Army Center for Health Promotion and Preventative Medicine (CHPPM) will conduct an Initial Health Hazard Assessment (IHHA).  The IHHA shall identify any hazards that may adversely impact upon the health or safety of the Marine/Soldier or degrade the Marine/Soldier’s performance.  Mechanical or electrical parts that are of such nature or so located as to become a hazard to operating or maintenance personnel shall be inspected to ensure that they are enclosed or properly guarded.  The VT MDS will be inspected to ensure that all walking or climbing areas, accessible for operation and/or maintenance have non-skid surfaces.  The criteria specified in paragraph 3.9 shall be considered met if no safety issues are identified in the IHHA or through inspections by test personnel.

4.13.1 Human Factors
To determine conformance with 3.9.1, the VT MDS shall be tested for compliance with established practices described in MIL-STD-1472F.  The VT MDS will be tested to ensure that valves, pump and engine controls are easily accessible by the operator in all climatic conditions and permanently labeled as to their function.  All features of the VT MDS will be tested to ensure that they are operable by the 95th percentile male Marine/Soldier to the 5th percentile female Marine/Soldier wearing protective clothing.  In addition, the Army Human Research and Engineering Directorate (HRED) will conduct Human Factors Engineering (HFE) Assessment.  The HFE Assessment will identify any human factors engineering issues that may adversely impact upon the Marine/Soldier or degrade the Marine/Soldier’s performance.  The criteria specified in paragraph 3.9.1 shall be considered met if no human factors issues are identified in the HFE Assessment or through inspections by test personnel.

4.13.2 Noise
To determine conformance with 3.9.2, the VT MDS shall be tested to ensure that operational noise levels do not exceed 85 decibels at the operator's position.  The noise levels shall be recorded.  The criteria specified in paragraph 3.9.2 shall be considered met if the operational noise levels do not exceed 85 decibels at the operator's position.

4.14 Manpower

4.14.1 Operators
To determine conformance with 3.9.1, the VT  MDS testing will be monitored and evaluated to demonstrate that no additional skills are required to operate the MP MDS beyond those required for Marine/Army infantry, artillery, tank, combat engineer, or military police personnel.  A subjective analysis of operator tasks, based on experience and engineering, will be done to determine if additional skills beyond those required for the specified occupational fields are needed.  If inadequacies are found, such findings will be documented and an indication of corrective action will be reported. If inadequacies are found, such instances will be documented, and an indication and corrective action of the problems will be reported.    

4.14.2 Maintenance Personnel
To determine conformance with 3.9.2, the VT MDS testing will be monitored and evaluated to demonstrate that no additional skills are required to maintain the VT MDS beyond those required for Marine/Army maintenance personnel.  A subjective analysis of maintenance tasks, based on experience and engineering, will be done to determine if additional skills beyond those required for the Marine/Army maintenance personnel are needed.  If inadequacies are found, such findings will be documented and an indication of corrective action will be reported.  If inadequacies are found, such instances will be documented, and an indication and corrective action of the problems will be reported.    

4.14.3 Marine/Soldier Interface
To determine conformance with 3.9.3, a group of Marines/Soldiers wearing individual body armor, helmets, protective masks with hoods, and standard work and cold weather gloves with inserts will demonstrate their ability to operate the VT MDS. The criteria specified in paragraph 3.9.3 shall be considered met if the test subjects are able to operate the VT MDS in accordance with the Marine/ Soldier interface requirement.

4.15 Data Plates
To determine conformance with 3.11, the VT MDS will be inspected to ensure that all data plates comply with specifications in MIL-STD-209J and MIL-STD-130.  The criteria specified in paragraph 3.11 shall be considered met if the data plates conform to MIL-STD-209J and MIL-STD-130.

4.16 Ancillary Equipment
To determine conformance with 3.12, the VT MDS testing will be monitored and evaluated to demonstrate that Marines/Soldiers can assemble, clean, perform all crew operational and preventive maintenance tasks the VT MDS with common tools and cleaning equipment provided as ancillary equipment.  The common tools shall be tested to assure that they are easily accessible and properly stowed.  The criteria specified in paragraph 3.12 shall be considered met if adequate common tools and cleaning equipment are provided with the VT MDS and are easily accessible and properly stowed.

4.16 Operational Assessment
There will be an operational assessment of the VT MDS conducted following the PQT.  Marine/Army operators and maintainers will conduct the assessment in a one week Limited User Test (LUT).  A limited number of performance tests during PQT will also be conducted using Marine and Army operators.

4.17 Test Deficiencies

Corrective actions shall be demonstrated during PQT or re-tested if deemed necessary by the PCO.  Any corrective actions or re-tests are the responsibility of the Contractor and will be performed at no expense to the Government.

5.0 PACKAGING  
The following paragraph describes the packaging requirements.

5.1 Packaging

For acquisition purposes, the packaging requirements shall be as specified in the contract or order.  When packaging of materiel is to be performed by Department of Defense personnel, these personnel need to contact the responsible packaging activity to ascertain requisite packaging requirements.  Packaging requirements are maintained by the Inventory Control Point’s packaging activity within the Military Department or Defense Agency, or within the Military Department’s System Command.  Packaging data retrieval is available from the managing Military Department’s or Defense Agency’s automated packaging files, CD-ROM products, or by contacting the responsible packaging activity.
6.0 ACRONYMS

AMC

Army Material Command

APG

Aberdeen Proving Ground

AR

Army Regulation

ARDEC

Armament Research, Development, and Engineering Center

ASSIST

Acquisition Streamlining and Standardization Information System

ASTM

American Society of Testing Materials

ATC

Aberdeen Test Center

CG

Center of Gravity

CHPPM

Center for Health Promotion and Preventative Medicine

DOD

Department of Defense

DOT

Department of Transportation

DRR

Design Readiness Review

DTC

Developmental Test Command

HMMWV
High-Mobility Multi-Purpose Wheeled Vehicle

HHA

Health Hazard Assessment

ISO

International Standardization Organization

ITOP

International Test Operating Procedure

LUT

Limited User Test

MDS

Mobility Denial System

MPF

Maritime Prepositioning Force

MTMCTEA
Military Traffic Management Command Transportation Engineering Agency

NAVSEA
Naval Sea Systems Command

PQT

Production Qualification Test

PVI

Prototype Verification Test

QPL

Qualified Product List

TEMP

Test and Evaluation Master Plan

TIR

Test Incident Report

TMDE

Test Measurement and Diagnostic Equipment

TOP

Test Operating Procedure

TRR

Test Readiness Review

TTR

Time-to-Repair

VT MDS
Vehicle-Transportable Mobility Denial System

7.0 NOTES

This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.

7.1 Intended Use

The MDS described in this specification is to be used in a wide range of Military Operations Other-Than-War (MOOTW) scenarios for crowd control, non-combatant evacuations, point and area denial, and other peacekeeping missions in support of civil authorities.  The MDS will be held with other barrier construction or non-lethal capabilities and issued to tactical units when the situation calls for establishing barriers to impair the adversary’s mobility.  Selection of the man-portable or vehicle-transportable system will be scenario dependent.  In either case, the MDS will be used as a part of an overall tactical plan where the objective is to degrade the responsiveness of the belligerents to the point where they will be reluctant to enter the designated area or find it extremely difficult to function within that area.  The most effective employment concept is to incorporate the use of this ATM into a broader barrier defense plan.  In situations where time to build more sophisticated barriers is not available, the MDS may be used to create ‘hasty barriers’ by using it as a stand-alone capability.  This concept is applicable to a variety of situations ranging from delaying the movement of individuals to impairing the movement of threat wheeled vehicles.  The MDS will be employed with other barrier systems to physically delay or impair the movement of personnel on foot or in vehicles.  In many cases, friendly forces will already be involved in a confrontation with non-combatants and a team(s) equipped with the MDS will be tasked to support the front line units.  However, it may be used preemptively to augment a layered barrier defense plan.
7.2 Anthropometric Data
The percentile rankings are based on the 5th through the 95th percentile values for ground troops from the 1988 Anthropometric Survey of U.S. Army Personnel Methods and Summary Statistics.

Preparing activity:

Director, Infantry Weapons Systems

Marine Corps Systems Command

Quantico, Virginia 22134
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