(1) What are the appropriate destinations and sequences of exploration for human exploration beyond LEO

The appropriate destinations ultimately are low earth orbit, anywhere in earth orbit, then cislunar space, then the inner planets, and finally the remainder of the solar system. Our goal is to be able to fly and reach these destinations. Our principal landing goal is the surface of Mars. Our principal habitation goal is extended, essentially indefinite missions in the inner solar system. Our principal operability goal is in place resource utilization on the surface of Mars. If we can achieve these goals then missions to NEOs, asteroids, or in lunar orbit will be enabled. Lunar landing missions should only be conducted if they contribute to understanding of Mars mission plans or hardware development. Once the Mars landing is possible, then first a lightweight unpressurized rover and subsequently a pressurized sortie rover should be provided. 

A critical distinction from your stated question, you specifically identify ‘for purposes of human exploration’. I would contend that human exploration and science are not the primary goals. If we develop the capabilities to reach, live and work in these environments, science and exploration will be enabled. But any program that identifies science and ‘exploration’ as the primary reasons miss the point of the Vision. The goal of the Vision is to enable humans, civilization and the economy to operate in the new environments in space in an economical and sustainable manner.

The systems should  be developed and implemented under the following organizational constraints.
-Relatively level cost and manpower should be assumed throughout.
-Complementary activities by others outside of NASA, at their expense should be enabled and encouraged.
-Development of major new systems should be developed on ‘five year plans’. All systems should not  be pursued simultaneously. Limited Phase A activitiy should be permitted for concept development and options/trades generation prior to the beginning of the five year plan. Each five year plan should allow approximately one year to PDR, two years to CDR, two years for assembly/construction and component testing, and one year for operations preparation and integrated testing. 
-Technical expertise in systems and systems integration should reside in the technical institution, divided by major discipline: propulsion, power, human-machine interface, communications…The subsystem manager approach developed for Apollo and used throughout Shuttle and the first half of ISS should be re-established. Technical personnel within the ISS Program should be redistributed to the institutions. Contractors reporting to the technical personnel should be contracted through the institutions.
-Program management should be focused on management of requirements, costs and schedules; a minimal number of senior experienced technical personnel should oversee technical functions  
-Government’s role is in-house research and academic research through grants, program management, technical management of new technology programs, technical oversight of existing development programs using existing technology, in-house and academic (through grants)  education programs.
-Contractor’s role is hardware development, implementation and operations.

The systems should be developed in the following sequence::
First Five Year Plan (2010 – 2015):
· Development of Cargo Carrier; initially optimized for transport to and from ISS including earth return, but eventually adaptable as a mission module for planetary missions. The cargo carrier should be similar in capacity to existing ISS logistics carriers such as MPLM but with systems capabilities of an ATV or HTV.
· Development of Crew Carrier; initially optimized for use for ISS transport, but eventually adaptable as a mission module for planetary missions. The crew carrier should be optimized for crew launch, crew escape and safety, and crew pinpoint landing. The crew carrier on its own should have a minimal loiter time, analogous to Soyuz (1-2 days for launch to rendezvous or departure to landing). 
· Development of launch vehicle(s) for crew and cargo carriers.
Crew and Cargo carriers should either be built on a continuous assembly line basis with a steady-state workforce or should be designed for maximum reusability. Crew and cargo carriers and launch vehicles are primarily existing technology and should be managed accordingly.

· Development of Heavy Lift Launch Vehicle for launch of Cislunar and Transplanetary Vehicle components. This HLV should be based to maximum extent possible on existing Shuttle components and infrastructure. Shuttle-C or a Jupiter variant should be selected based on capability and development cost. 
Nominally the HLV could be deferred to the second five year plan, but because the booster will be based on the existing Shuttle,  that workforce should be maintained to speed development and lower cost. HLV is primarily existing technology and should be managed accordingly.

Second Five Year Plan (2015-2020):
· Development of Cislunar and Transplanetary Vehicle (CTPV). ISS should be used to the maximum extent as a testbed for the CTPV. CTPV, by its nature as a ‘transplanetary cruiser’, should require many similar systems to ISS.  Since CTPV will likely be a vehicle of similar mass to ISS, 750,000 pounds or more, will require several HLV launches; consideration should be given to using the ISS as a staging base for assembly. Two CTPV’s should be used for any missions in which Crew Return Vehicles cannot be used for habitation redundancy in contingencies. The CTPV should be designed as an extended range, maintainable vehicle which will probably dictate modularity, maintainability and reusability of components, similar to but enhanced based on ISS lessons learned. CTPV should be designed for a typical one year mission. Advanced propulsion systems should be developed to reduce CTPV mission duration requirements.

Third Five Year Plan (2020-2025)
· Initial translunar flight, followed by trans-Venus or trans-Mars flights
· Development of the planetary cargo lander

Fourth Five Year Plan (2025-2030)
· Development of the planetary crew lander

Crew and cargo landers should use common components to the extent possible, and therefore it may make sense to advance crew lander development. 
· Development of the light unpressurized rover

Fifth Five Year Plan (2030-2035)  
· Development of heavy pressurized sortie rover
· Development of ISRU systems for surface operations

