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The Resolution
Resolved: The United States federal government should substantially increase its exploration and/or development of space beyond the Earth’s mesosphere.

THOUGHTS
1.  I included 5 sample shells.  We did not do any extension blocks for these violations.  That is something we will do in lab moving forward.  These are just samples.  There are answers to each in the extensions.

2.  Special thanks to both the UGA & Michigan camps.  Their T files provided several cites and in many cases cards to fill in gaps.

***VIOLATIONS

Of Space – 1nc

A.  the phrase “OF SPACE” in the resolution means the activity must occur IN space – not simply develop for USE in space.
BOCKSTIEGEL  95  Ph D., Director of the Institute of Air and Space Law, Chair Space Law Committee of the International Law Association; Chair of Council of the National German Space Agency
(Dr. Karl-Heinz, 1995, “Research and invention in outer space: liability and intellectual property rights” pg 4.)

The official title of the Outer Space Treaty (‘OST’) mentions both exploration and use of outer space as the two ‘activities of States’ which one has to take into account and which are therefore covered by the Outer Space Treaty. The same pair of terms appears again in the Preamble as well as further articles such as Article I and Article III of the Treaty. Other articles and other space treaties either take up only one of these two terms or use a general terms such as ‘activities in outer space’ (Art. VI, OST) or generally deal with ‘objects launched into outer space’ (Art. VII, Art. VIII, OST and the Registration Convention) or ‘space objects’ (Liability Convention) or finally ‘activities of States on the Moon and other celestial bodies’ (Moon Treaty). At first sight the distinction between exploration and use may seem sufficiently clear. Indeed in connection with most space activities there may be little doubt which of these two terms is applicable. First doubts appear, however, because the Outer Space Treaty speaks of exploration ‘of outer space’. This wording could be interpreted to mean that space must be the object of exploration. The consequence would be that the great part of research which has to take place ‘in space’ in view of the specific physical conditions there, but which has as its object specific materials, would not be covered and might only be considered as ‘use’ of space.
AND – of creates precision – the OBJECT of the development/exploration must be SPACE.
COLLINS 09
[Collins World English Dictionary, dictionary.com]

of  (ɒv, ( unstressed ) əv)  

-- prep
1. used with a verbal noun or gerund to link it with a following noun that is either the subject or the object of the verb embedded in the gerund: the breathing of a fine swimmer(subject) ; the breathing of clean air (object)

B.  Violation – the aff develops materials FOR space, to IMPROVE earth, or tech development ON earth.  They don’t implement [exploration or development] in space.
C.  VOTE NEGATIVE – 

1.  Limits – the phrase “space development” is giant and has no limit.  The topic checks that with the preposition phrase “OF SPACE” meaning it has to be of space – that checks aff that would develop tech on earth, do research, or help improve earth through a space object.  Its an infinite topic.

2.  Grammar creates predictable precision – ignore definitions of “space development” which doesn’t occur in the resolution.  Understanding the preposition creates predictability which link turns all their justifications for their interpretation.

No Commercial/Private – 1nc

A.  “its” in the resolution is possessive – suggests US ownership
‘Its’ is a possessive pronoun showing ownership

Glossary of English Grammar Terms, 2005  

(http://www.usingenglish.com/glossary/possessive-pronoun.html)

Mine, yours, his, hers, its, ours, theirs are the possessive pronouns used to substitute a noun and to show possession or ownership.
EG. This is your disk and that's mine. (Mine substitutes the word disk and shows that it belongs to me.)

AND – commercial programs are distinct from ITS OWN space programs
Berger, 11 - Houston Chronicle's space, weather and science reporter. (“NASA still being torn between commercial space and its own rockets,” Houston Chronicle Blog, 2/14, http://blog.chron.com/sciguy/2011/02/nasa-still-being-torn-between-commercial-space-and-its-own-rockets/
The president’s budget for NASA released today (see fact sheet) is similar to the Senate compromise last year, but contains some key differences.

Notably the issues remain how much to spend on a heavy lift rocket and launch vehicle, and how much to invest in private-sector initiatives, such as SpaceX, which two months ago became the first commercial entity to launch a spacecraft into orbit and subsequently recover it upon its return to Earth.

As has been the case for some time, NASA is being asked to straddle a fence and support both commercial access to low-Earth orbit and build its own fleet of new space vehicles. In this budget environment, however, there’s just not enough money to do both.

Under last year’s Senate compromise, for 2012, NASA would spend $400 million to foster private development of commercial crew services to orbit, and $4.05 billion on a launch rocket and crew vehicle.

In the President’s proposed budget, NASA would spend $850 million on commercial crew services, but just $2.8 billion on a new NASA rocket and crew vehicle.

B.  VIOLATION – the aff improves commercial space programs – not programs that belong to the USFG.

C.  VOTE NEG

1.  LIMITS – allowing mechanisms to expand to include commercial programs explodes affs and aff ground on the topic making it impossible for the neg.

2.  GROUND – the negative only gets ground based off of US programs expanding – which is a shift from the status quo – commercialization is the status quo – killing core neg ground.
No Military – 1nc

A.  Space development refers to peaceful prosperity programs that are about sharing
Vuillemot 01- Aerospace Engineering, Masters of Science Computational Fluid Dynamics, Research Assistant; Professor Uri Shumlak • NASA Graduate Fellow, Masters of Science Technical Japanese (Ward W., “Japan’s Space Development: Past, Present, and Future”, http://web.mac.com/wwv/docs/japanese.space.development.pdf)
To begin, we will examine how its members perceive the development of outer space within an international and globally inclusive framework. Congruent with other world nations, the commission defined the development of outer space as, “In order to contribute to the continual prosperity of life on Earth, we should strive to effectively maximize the utilization of the limitless possibilities of unknown outer space through mankind’s shared assets.” [11] 
B.  VIOLATION – the aff expands unilateral military assets into space.

C.  VOTE NEGATIVE

1.  LIMITS – there are thousands of weapons and missions the military can do in space – expanding the topic to include these destroys any effective limit on the topic.

2.  PREDICTABILITY – development needs to mean peaceful missions to insure unified negative ground – allowing peaceful & non peaceful creates a bidirectional topic that destroys the neg.
Substantially – 1nc

A.  Substantially needs context to make sense – 

Devinsky, 2  (Paul, IP UPDATE, VOLUME 5, NO. 11, NOVEMBER 2002, “Is Claim "Substantially" Definite?  Ask Person of Skill in the Art”, http://www.mwe.com/index.cfm/fuseaction/publications.nldetail/object_id/c2c73bdb-9b1a-42bf-a2b7-075812dc0e2d.cfm)

In reversing a summary judgment of invalidity, the U.S. Court of Appeals for the Federal Circuit found that the district court, by failing to look beyond the intrinsic claim construction evidence to consider what a person of skill in the art would understand in a "technologic context," erroneously concluded the term "substantially" made a claim fatally indefinite.  Verve, LLC v. Crane Cams, Inc., Case No. 01-1417 (Fed. Cir. November 14, 2002). The patent in suit related to an improved push rod for an internal combustion engine.  The patent claims a hollow push rod whose overall diameter is larger at the middle than at the ends and has "substantially constant wall thickness" throughout the rod and rounded seats at the tips.  The district court found that the expression "substantially constant wall thickness" was not supported in the specification and prosecution history by a sufficiently clear definition of "substantially" and was, therefore, indefinite.  The district court recognized that the use of the term "substantially" may be definite in some cases but ruled that in this case it was indefinite because it was not further defined. The Federal Circuit reversed, concluding that the district court erred in requiring that the meaning of the term "substantially" in a particular "technologic context" be found solely in intrinsic evidence:  "While reference to intrinsic evidence is primary in interpreting claims, the criterion is the meaning of words as they would be understood by persons in the field of the invention."  Thus, the Federal Circuit instructed that "resolution of any ambiguity arising from the claims and specification may be aided by extrinsic evidence of usage and meaning of a term in the context of the invention."  The Federal Circuit remanded the case to the district court with instruction that "[t]he question is not whether the word 'substantially' has a fixed meaning as applied to 'constant wall thickness,' but how the phrase would be understood by persons experienced in this field of mechanics, upon reading the patent documents."

AND – for space that means at least 2.6 billion dollars
Alexander, 8 (Amir, writer for the Planetary Society, “President signs NASA Authorization Deal,” October 16, 2008 from http://www.planetary.org/programs/projects/space_advocacy/20081016.html)

On Wednesday, October 15, 2008, President Bush signed into law the NASA Authorization Bill passed by Congress last month. By authorizing NASA to spend $20.21 billion in fiscal year 2009, the bill represents a substantial increase of $2.6 billion over the administration's budget request for NASA earlier this year. $4.9 billion of the bill's total is directed towards science operations, and another $4.9 billion is authorized for exploration. An authorization bill, unlike an appropriations bill, does not actually fund programs, and the spending levels it cites are not binding on NASA. Nevertheless it does provide the agency with spending guidelines and indicates Congress's priorities.

B. VIOLATION – aff increases by less than 2.6 billion annually

C.  VOTE NEGATIVE

1.  LIMITS – allowing insubstantial affs unlimits the topic – them just saying they spend that much isn’t enough – have to prove the program would cost billions of dollars to prove it’s predictable – its impossible for the neg to prepare for every minute aff proposal.

2.  GROUND – the only core neg disads are politics and spending based arguments – small affs avoid the core issue of the topic.

Beyond Mesosphere – 1nc
A.  interpretation – Beyond means  the farther side of
Random House 2011 “Beyond” http://dictionary.reference.com/browse/beyond [Lockwood]

[bee-ond, bih-yond] Show IPA –preposition 1. on, at, or to the farther side of: Beyond those trees you'll find his house. 2. farther on than; more distant than: beyond the horizon; beyond the sea. 3. outside the understanding, limits, or reach of; past: beyond comprehension; beyond endurance; beyond help. 4. superior to; surpassing; above: wise beyond all others. 5. more than; in excess of; over and above: to stay beyond one's welcome. –adverb 6. farther on or away: as far as the house and beyond. —Idiom 7. the beyond, a. that which is at a great distance. b. Also, the great beyond. the afterlife; life after death. Use beyond in a Sentence Origin: before 1000; Middle English beyonden, Old English begeondan. See be-, yond (adv.)

AND - Mesosphere means the activity must be above 50 miles from the surface of the Earth

WEATHER CHANNEL  11 
 (Weather Channel – Weather Glossary, “M”, http://www.weather.com/glossary/m.html)

MESOSPHERE

The layer of the atmosphere located between the stratosphere and the ionosphere, wheretemperatures drop rapidly with increasing height. It extends between 31 and 50 miles (17 to 80 kilometers) above the earth's surface.
B.  Violation – the plan occurs less than 50 miles from the surface of the earth.
C.  Vote negative – 

1.  LIMITS – strictly cutting off affs at the 50 mile mark is key to keeping the topic from expanding to an additional set of technologies and advantage areas.
2.  GROUND – the mesosphere is the distinguishing mark – it separates our environment from space.

Athena 10 (Upper Atmosphere Wiki, “Mesosphere”, 4-26, http://www.athena-spu.gr/~upperatmosphere/index.php/ Mesosphere)

Being the “gateway” that connects Earth’s environment and space, the mesosphere is a region of great importance in energy balance processes and a link in vertical energy transfer, as it is in these layers that great surges of energy meet: solar radiation and particles contribute to downward energy transfer, whereas gravity waves, planetary waves and tides contribute to upward energy transfer from the stratosphere. Thus this region is a boundary layer that determines the temperature and density characteristics of the surrounding layers. In addition, in a time of increased concern about global climate change, the fact that the mesosphere might act as a “canary in a coal mine”, being a sensitive indicator of global temperature change, makes its long-term study an increasingly pressing matter. Finally, the continuous and ever-increasing presence of mankind in space, and the importance of the behavior of this region to multiple issues related to aerospace technology, such as orbital calculations, vehicle re-entry, space debris lifetime etc., make its extensive study a pressing need.

***RESOLVED

Resolved – our formal vote
Resolved means to express by formal vote—this is the only definition that’s in the context of the resolution

Webster’s Revised Unabridged Dictionary, 1998  (dictionary.com)

Resolved:

5. To express, as an opinion or determination, by resolution and vote; to declare or decide by a formal vote; -- followed by a clause; as, the house resolved (or, it was resolved by the house) that no money should be apropriated (or, to appropriate no money).

Determination reached by voting 

Webster’s 98  (Revised Unabridged, Dictionary.com)

Resolved: 5. To express, as an opinion or determination, by resolution and vote; to declare or decide by a formal vote; -- followed by a clause; as, the house resolved (or, it was resolved by the house) that no money should be apropriated (or, to appropriate no money).

Resolved – enact by law
‘Resolved’ means to enact a policy by law

Words and Phrases 64 (Permanent Edition)

Definition of the word “resolve,” given by Webster is “to express an opinion or determination by resolution or vote; as ‘it was resolved by the legislature;” It is of similar force to the word “enact,” which is defined by Bouvier as meaning “to establish by law”.

Resolved – firm decision
Firm decision 

AHD 6 (American Heritage Dictionary, http://dictionary.reference.com/browse/resolved)

Resolve TRANSITIVE VERB:1. To make a firm decision about. 2. To cause (a person) to reach a decision. See  synonyms at decide. 3. To decide or express by formal vote. 

Resolved – specific course of action

Specific course of action 

AHD 6 (American Heritage Dictionary, http://dictionary.reference.com/browse/resolved)

INTRANSITIVE VERB:1. To reach a decision or make a determination: resolve on a course of action. 2. To  become separated or reduced to constituents. 3. Music To undergo resolution.   

Resolved -  immediacy

Resolved implies immediacy

Random House 6 (Unabridged Dictionary, http://dictionary.reference.com/browse/resolve)

re·solve [image: image1.png]


 Audio Help   /rɪˈzɒlv/ Pronunciation Key - Show Spelled Pronunciation[ri-zolv] Pronunciation Key - Show IPA Pronunciation verb, -solved, -solv·ing, noun 

–verb (used with object) 

1. to come to a definite or earnest decision about; determine (to do something): I have resolved that I shall live to the full.

*** COLON / “:”
Colon Definitions

The colon is meaningless – everything after it is what’s important

Webster’s Guide to Grammar and Writing – 2k
(http://ccc.commnet.edu/grammar/marks/colon.htm)

Use of a colon before a list or an explanation that is preceded by a clause that can stand by itself. Think of the colon as a gate, inviting one to go on… If the introductory phrase preceding the colon is very brief and the clause following the colon represents the real business of the sentence, begin the clause after the colon with a capital letter.
The colon just elaborates on what the debate community was resolved to debate:

Encarta World Dictionary, 07 (http://encarta.msn.com/encnet/features/dictionary/DictionaryResults.aspx?refid=1861598666)

co·lon (plural co·lons)

noun 
Definition:
1. punctuation mark: the punctuation mark (:) used to divide distinct but related sentence components such as clauses in which the second elaborates on the first, or to introduce a list, quotation, or speech. A colon is sometimes used in U.S. business letters after the salutation. Colons are also used between numbers in statements of proportion or time and Biblical or literary references.

***THE

The
 “The” indicates reference to a noun as a whole 

Webster’s 5 (Merriam Webster’s Online Dictionary, http://www.m-w.com/cgi-bin/dictionary)

4 -- used as a function word before a noun or a substantivized adjective to indicate reference to a group as a whole <the elite> 

Requires specification

Random House 6 (Unabridged Dictionary, http://dictionary.reference.com/browse/the)

(used, esp. before a noun, with a specifying or particularizing effect, as opposed to the indefinite or generalizing force of the indefinite article a or an): the book you gave me; Come into the house.

Indicates a proper noun

Random House 6 (Unabridged Dictionary, http://dictionary.reference.com/browse/the)

(used to mark a proper noun, natural phenomenon, ship, building, time, point of the compass, branch of endeavor, or field of study as something well-known or unique): the sun; the Alps; the Queen Elizabeth; the past; the West.

“The” means all parts
Encarta 9 (World English Dictionary, “The”, http://encarta.msn.com/encnet/features/dictionary/DictionaryResults.aspx?refid=1861719495)

2. indicating generic class: used to refer to a person or thing considered generically or universally
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Exercise is good for the heart.
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She played the violin.
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The dog is a loyal pet.

***USFG

“United States”

“United States” means United States of North America

Webster’s 61 (Third New International Dictionary, p. 2501)

Of or from the United States of North America

“United States” means the federal government

Ballentine's 95 (Legal Dictionary and Thesaurus, p. 689)
the federal government

"United States" means the sovereign state called the "United States"

Ballentine's 95 (Legal Dictionary and Thesaurus, p. 689)

a sovereign nation or sovereign state called the “United States” 
"United States" means the territory over which the sovereign nation of the "United States" exercises sovereign power

Ballentine's 95 (Legal Dictionary and Thesaurus, p. 689)

the territory over which this sovereign nation called the “United States” exercises sovereign power

“United States” is the USA

Encarta 7 (Dictionary Online, “United States”,  http://encarta.msn.com/encnet/features/dictionary/DictionaryResults.aspx?refid=1861708119)

U·nit·ed States [ y ntəd stáyts ] country in central North America, consisting of 50 states.
Languages: English.
Currency: dollar.
Capital: Washington, D.C..
Population: 290,342,550 (2001). 
Area: 9,629,047 sq km (3,717,796 sq mi.) 
Official name  United States of America
Federal Government

“Federal Government” means the United States government

Black’s Law 99 (Dictionary, Seventh Edition, p.703)

The U.S. government—also termed national government

"Federal Government" means the national government, not the states or localities

Black’s Law 99 (Dictionary, Seventh Edition, p.703)

A national government that exercises some degree of control over smaller political units that have surrendered some degree of power in exchange for the right to participate in national political matters

“Federal Government” means the government of the United States of America

Ballentine's 95 (Legal Dictionary and Thesaurus, p. 245)

the government of the United States of America

Federal

“Federal” means the political unit created by the states, not the states themselves

OED 89 (Oxford English Dictionary, 2ed. XIX, p. 795)

b. Of or pertaining to the political unity so constituted, as distinguished from the separate states composing it.

“Federal” is the central government not the states

AHD 92 (American Heritage Dictionary of the English Language, p. 647)

federal—3.  Of or relating to the central government of a federation as distinct from the governments of its member units.

“Federal” refers to a government in which states form a central government

AHD 92 (American Heritage Dictionary of the English Language, p. 647)

federal—1.  Of, relating to, or being a form of government in which a union of states recognizes the sovereignty of a central authority while retaining certain residual powers of government.

“Government” is all three branches

Black’s Law 90 (Dictionary, p. 695)

“[Government] In the United States, government consists of the executive, legislative, and judicial branches in addition to administrative agencies.  In a broader sense, includes the federal government and all its agencies and bureaus, state and county governments, and city and township governments.”

Lots of Topical Agencies

Each department has specific responsibilities 

Carl Behrans et al. Resources, Science, and Industry Division 06
CRS Reports for Congress, “U.S. Space Programs: Civilian, Military, and Commercial,” 6/13/2006, http://www.au.af.mil/au/awc/awcgate/crs/ib92011.pdf [Lockwood]

In 1983, the Department of Transportation (DOT) was given responsibility for facilitating and regulating commercial launch services companies. This function is performed through the Federal Aviation Administration. DOT and DOD co-chair a group that oversees use of DOD’s Global Positioning System of navigation satellites [http://pnt.gov/]. DOT represents civilian users and has programs to augment the system’s utility to the civilian community. Other government agencies involved in space include the Department of Energy, which develops nuclear power sources for spacecraft; the U.S. Geological Survey in the Department of Interior, which operates the government’s Landsat land remote sensing satellites; the Departments of Agriculture and other departments that use satellite data for crop forecasting and map making, for example; and the Department of State, which develops international space policy and determines whether to grant export licenses for items on the Munitions List. The White House’s National Security Council, Office of Management and Budget, and Office of Science and Technology Policy are involved in developing policy.
NASA can act

NASA 2012 budget is 18.7 billion 

Washington Post 11 

Washington Post, "Budget 2012: NASA", 14 February 2011, http://voices.washingtonpost.com/44/2011/02/budget-2012-nasa.html, [Zheng] 
The president's proposed 2012 budget for the National Aeronautics and Space Administration is $18.7 billion, almost the same as the appropriated current budget. While President Obama's 2011 budget called for an increase in NASA spending of more than $6 million over the next five years, the current proposal is for a flat budget over the same time period.

Defense can act

DoD spends 11.1 billion on space

James Mazol, Research Associate at the George C Marshall Institute, 09
George C. Marshall Institute, "Considering the FY 2010 National Security Space Budget", July 2009, http://www.marshall.org/pdf/materials/720.pdf, [Zheng] 
On May 7, 2009, President Barack Obama sent his proposed defense budget for Fiscal Year 2010 (FY 2010) to the Congress. The total Department of Defense (DoD) budget request is $663.8 billion, including $130 billion to support U.S. “overseas contingency operations” primarily in Iraq and Afghanistan. The proposed $533.8 billion base budget represents a $20.5 billion increase over Fiscal Year 2009 (FY 2009) appropriations equaling 2.1% real growth after adjusting for inflation. The total request for “space-based and related systems” is $11.1 billion: $7 billion for satellites, $2.7 billion for support services, and $1.4 for launch services1; the overall request amounts to 3% above FY 2009 appropriations.2 The President’s proposal to cancel the Transformational Satellite Communications Satellite (TSAT) system is the most significant change within the national security space budget. Congress appropriated $805 million and $768 million for TSAT in FY 2008 and FY 2009, respectively.3 The President’s budget would use the savings from canceling TSAT to procure Advanced Extremely High Frequency (AEHF) satellites. 

The DOD is involved in a lot of programs

Carl Behrans et al. Resources, Science, and Industry Division 06
CRS Reports for Congress, “U.S. Space Programs: Civilian, Military, and Commercial,” 6/13/2006, http://www.au.af.mil/au/awc/awcgate/crs/ib92011.pdf [Lockwood]

DOD and the intelligence community manage a broad array of space activities, including launch vehicle development, communications satellites, navigation satellites (the Global Positioning System — GPS),1 early warning satellites to alert the United States to foreign missile launches, weather satellites, reconnaissance satellites, and developing capabilities to protect U.S. satellite systems and to deny the use of space to adversaries (called “space control” or “counterspace systems”). The 1990-1991 Persian Gulf War is dubbed by some as the first “space war” because support from space displayed great improvement over what was available during the previous major conflict, Vietnam. These systems continue to play significant roles in U.S. military operations. How to organize DOD and the intelligence community to work effectively on space programs has been an issue for many years. Congress established commissions to review the NRO in the FY2000 intelligence authorization act, P.L. 106-120; NGA (then called NIMA, the National Imagery and Mapping Agency) in the classified annex to the FY2000 DOD appropriations act, P.L. 106-79; and overall U.S. national security space management and organization in the FY2000 DOD authorization act, P.L. 106-65. The NRO, NGA/NIMA, and “Rumsfeld Space Commission” reports are discussed below. Although U.S. military and civilian space programs are separated organizationally, the functions performed by satellites and the vehicles that launch them are not easily divided. Both sectors use communications, navigation, weather, and remote sensing/reconnaissance satellites, which may operate at different frequencies or have different capabilities, but have similar technology. The same launch vehicles can be used to launch any type of military, civilian, or commercial satellite. DOD uses some civilian satellites and vice versa.

Commerce can act

DoC facilitates space commercialization 

Carl Behrans et al. Resources, Science, and Industry Division 06
CRS Reports for Congress, “U.S. Space Programs: Civilian, Military, and Commercial,” 6/13/2006, http://www.au.af.mil/au/awc/awcgate/crs/ib92011.pdf [Lockwood]

Beginning in the 1960s, other civilian agencies became involved in space. Operation of weather satellites was transferred to what is now the National Oceanic and Atmospheric Administration (NOAA) in the Department of Commerce. NOAA is currently working with DOD to build a joint weather satellite system that merges the capabilities of its Polar Orbiting Environmental Satellite (POES) system with those of DOD’s Defense Meteorological Satellite Program (DMSP). Called the National Polar-orbiting Operational Environmental Satellite System (NPOESS), it is managed by an Integrated Program Office (see [http://www.ipo.noaa.gov/]). NASA is developing new technology for NPOESS, and plans to launch the NPOESS Preparatory Project (NPP) satellite to demonstrate new sensors that could be used for NPOESS. The NPOESS program is experiencing significant cost overruns and schedule delays, which were highlighted at a November 16, 2005 House Science Committee hearing. The first NPOESS launch has slipped to 2012 (from 2010), and the program’s cost has grown by $2-3 billion, to a new estimate of $9-10 billion. Committee members expressed deep concern about a potential gap that could develop between when the last of NOAA’s POES satellites is operating and the first NPOESS is launched. Such a data gap could affect weather forecasting. Other parts of the Department of Commerce are involved in space issues as well due to the Department’s role in trade policy and export of items on the Commerce Control List. It also has an Office of Space Commercialization (part of the Technology Administration) to facilitate commercial space businesses.
NOAA can act
NOAA does space & sun monitoring
Chris Vaccaro NOAA Space Environment Center 06
Space Ref, “NOAA Tracking Significant Space Weather Event” 12/14/2006 http://www.spaceref.com/news/viewpr.html?pid=21463

"It is a rare occurrence to have a strong event like this so late in the Solar Cycle," said NOAA Space Weather Forecaster Larry Combs. The NOAA Space Environment Center is monitoring current space weather activity levels and gathering critical real-time space weather data, using the data for the best forecasts and outlooks. SEC is advising its customers such as NASA, commercial airlines and electric power grid operators of conditions that directly impact their operation.

The NOAA Space Environment Center, one of the NOAA National Centers for Environmental Prediction, is home to the nation's early warning system for solar activities that directly affect people and equipment on Earth and in space. SEC's 24 hour-a-day, seven days-a-week operations are critical in protecting space and ground-based assets. Through the SEC, NOAA and the U.S. Air Force jointly operate the space weather operations center that continuously monitors, analyzes and forecasts the environment between the sun and Earth. In addition to the data gathered from NOAA and NASA satellites, the center receives real-time solar and geophysical information from ground-based observatories around the world.

The NOAA Space Environment Center is the World Warning Agency of the International Space Environment Service, a consortium of eleven member nations. NOAA space weather forecasters use the data to predict solar and geomagnetic activity and issue worldwide alerts of extreme events. SEC plays a key role in support of the nation's internal infrastructure in partnership with the Department of Defense and Homeland Security.

***SHOULD

Should – Duty/Obligation

Should is a duty or obligation

Webster's II, 1984, p. 1078 

Should is used to express duty or obligation

Should is equal to obligation

WORDS AND PHRASES 1953, Vol. 39, p. 313. 

The word “should”, denotes an obligation in various degrees, usually milder than ought. Baldassarre v. West Oregon Lumber Co., 239 p.2d 839, 842, 198 Or. 556.
Should indicates obligation or duty

Compact Oxford English Dictionary, 8 (“should”, 2008, http://www.askoxford.com/concise_oed/should?view=uk)

should

modal verb (3rd sing. should) 1 used to indicate obligation, duty, or correctness. 2 used to indicate what is probable. 3 formal expressing the conditional mood. 4 used in a clause with ‘that’ after a main clause describing feelings. 5 used in a clause with ‘that’ expressing purpose. 6 (in the first person) expressing a polite request or acceptance. 7 (in the first person) expressing a conjecture or hope.

USAGE Strictly speaking should is used with I and we, as in I should be grateful if you would let me know, while would is used with you, he, she, it, and they, as in you didn’t say you would be late; in practice would is normally used instead of should in reported speech and conditional clauses, such as I said I would be late. In speech the distinction tends to be obscured, through the use of the contracted forms I’d, we’d, etc.

Should – Desirable

Should expresses desirability

Cambridge Dictionary of American English, 07  (http://dictionary.cambridge.org/define.asp?key=should*1+0&dict=A)

should (DUTY)

auxiliary verb 

used to express that it is necessary, desirable, advisable, or important to perform the action of the following verb

“Should” means desirable --- this does not have to be a mandate

Atlas Collaboration 99 (“Use of Shall, Should, May Can,” http://rd13doc.cern.ch/Atlas/DaqSoft/sde/inspect/shall.html)

shall

'shall' describes something that is mandatory. If a requirement uses 'shall', then that requirement _will_ be satisfied without fail.  Noncompliance is not allowed. Failure to comply with one single 'shall' is sufficient reason to reject the entire product. Indeed, it must be rejected under these circumstances.  Examples:  #  "Requirements shall make use of the word 'shall' only where compliance is mandatory."  This is a  good example.  #    "C++ code shall have comments every 5th line."  This is a bad example. Using 'shall' here is too strong.

Should

'should' is weaker. It describes something that might not be satisfied in the final product, but that is desirable enough that any noncompliance shall be explicitly justified. Any use of 'should' should be examined carefully, as it probably means that something is not being stated clearly. If a 'should' can be replaced by a 'shall', or can be discarded entirely, so much the better.  Examples:  #  "C++ code should be ANSI compliant." A good example. It may not be possible to be ANSI compliant on all  platforms, but we should try.  #    "Code should be tested thoroughly."  Bad example. This 'should' shall be replaced with 'shall' if this requirement is to be stated anywhere (to say nothing of defining what  'thoroughly' means).

“Should” doesn’t require certainty

Black’s Law 79 (Black’s Law Dictionary – Fifth Edition, p. 1237)

Should. The past tense of shall; ordinarily implying duty or obligation; although usually no more than an obligation of propriety or expediency, or a moral obligation, thereby distinguishing it from “ought.” It is not normally synonymous with “may,” and although often interchangeable with the word “would,” it does not ordinarily express certainty as “will” sometimes does. 

Should – Mandatory

“Should” means must – its mandatory

Foresi 32 (Remo Foresi v. Hudson Coal Co., Superior Court of Pennsylvania, 106 Pa. Super. 307; 161 A. 910; 1932 Pa. Super. LEXIS 239, 7-14, Lexis)

As regards the mandatory character of the rule, the word 'should' is not only an auxiliary verb, it is also the preterite of the verb, 'shall' and has for one of its meanings as defined in the Century Dictionary: "Obliged or compelled (to); would have (to); must; ought (to); used with an infinitive (without to) to express obligation, necessity or duty in connection with some act yet to be carried out." We think it clear that it is in that sense that the word 'should' is used in this rule, not merely advisory. When the judge in charging the jury tells them that, unless they find from all the evidence, beyond a reasonable doubt, that the defendant is guilty of the offense charged, they should acquit, the word 'should' is not used in an advisory sense but has the force or meaning of 'must', or 'ought to' and carries [***8]  with it the sense of  [*313]  obligation and duty equivalent to compulsion. A natural sense of sympathy for a few unfortunate claimants who have been injured while doing something in direct violation of law must not be so indulged as to fritter away, or nullify, provisions which have been enacted to safeguard and protect the welfare of thousands who are engaged in the hazardous occupation of mining.

Should – excludes certainty

Should isn’t mandatory 

Taylor and Howard, 05 - Resources for the Future, Partnership to Cut Hunger and Poverty in Africa  (Michael and Julie, “Investing in Africa's future: U.S. Agricultural development assistance for Sub-Saharan Africa”, 9/12, http://www.sarpn.org.za/documents/d0001784/5-US-agric_Sept2005_Chap2.pdf)

Other legislated DA earmarks in the FY2005 appropriations bill are smaller and more  targeted: plant biotechnology research and development ($25 million), the American Schools and  Hospitals Abroad program ($20 million), women’s leadership capacity ($15 million), the  International Fertilizer Development Center ($2.3 million), and clean water treatment ($2  million). Interestingly, in the wording of the bill, Congress uses the term shall in connection with  only two of these eight earmarks; the others say that USAID should make the prescribed amount  available. The difference between shall and should may have legal significance—one is clearly  mandatory while the other is a strong admonition—but it makes little practical difference in  USAID’s need to comply with the congressional directive to the best of its ability. 

Should is permissive—it’s a persuasive recommendation

Words and Phrases, 2002  (“Words and Phrases: Permanent Edition” Vol. 39 Set to Signed.  Pub. By Thomson West.  P. 370)

Cal.App. 5 Dist. 1976.  Term “should,” as used in statutory provision that motion to suppress search warrant should first be heard by magistrate who issued warrant, is used in regular, persuasive sense, as recommendation, and is thus not mandatory but permissive.  West’s Ann.Pen Code, § 1538.5(b).---Cuevas v. Superior Court, 130 Cal. Rptr. 238, 58 Cal.App.3d 406 ----Searches 191.

Should means desirable or recommended, not mandatory

Words and Phrases, 2002  (“Words and Phrases: Permanent Edition” Vol. 39 Set to Signed.  Pub. By Thomson West.  P. 372-373)
Or. 1952.  Where safety regulation for sawmill industry providing that a two by two inch guard rail should be installed at extreme outer edge of walkways adjacent to sorting tables was immediately preceded by other regulations in which word “shall” instead of “should” was used, and word “should” did not appear to be result of inadvertent use in particular regulation, use of word “should” was intended to convey idea that particular precaution involved was desirable and recommended, but not mandatory.  ORS 654.005 et seq.----Baldassarre v. West Oregon Lumber Co., 239 P.2d 839, 193 Or. 556.---Labor & Emp. 2857

SHOULD IS NOT MANDATORY

Words and Phrases, 2002  (“Words and Phrases: Permanent Edition” Vol. 39 Set to Signed.  Pub. By Thomson West.  P. 369)

C.A.6 (Tenn.) 2001.  Word “should,” in most contexts, is precatory, not mandatory.

----U.S. v. Rogers, 14 Fed.Appx. 303.----Statut227

Should describes what is probable

Compact Oxford English Dictionary, 8 (“should”, 2008, http://www.askoxford.com/concise_oed/should?view=uk)

should

modal verb (3rd sing. should) 1 used to indicate obligation, duty, or correctness. 2 used to indicate what is probable. 3 formal expressing the conditional mood. 4 used in a clause with ‘that’ after a main clause describing feelings. 5 used in a clause with ‘that’ expressing purpose. 6 (in the first person) expressing a polite request or acceptance. 7 (in the first person) expressing a conjecture or hope.

Should is used to express probability or expectation

WEBSTER'S II, 1984, p. 1078 
Should - used to express probability or expectation. They should arrive here soon.

***SUBSTANTIALLY
Context – 1 billion is NOT substantial
An increase in 1 billion is not a substantial increase

Logsdon, 11 - Space Policy Institute, Elliott School of International Affairs, George Washington University (John, “A new US approach to human spaceﬂight?,” Space Policy, February, Science Direct)

3. New strategy developed and announced

Working urgently and with a high level of secrecy because they realized that, if planning for a dramatic shift in strategy became known, there would be an immediate critical reaction, during January 2010 a small group of people from the Ofﬁce and Management and Budget, Ofﬁce of Science and Technology Policy, National Security Council, and some immediate presidential advisers, plus some of NASA’s political leadership, crafted the basic features of a new approach to human spaceﬂight. That approach closely reﬂected the ﬁndings of the Augustine Committee. There was agreement to increase the NASA budget by a total of $1 billion over the next ﬁve years (rather than the more substantial increase that the Augustine Committee had proposed) and to reallocate a large share of that budget in the next several years away from Constellation and towards investments in new technology related to propulsion and in-orbit operations that would enable future exploration. There was also agreement to jump start an industry-government partnership in carrying crews to orbit with a multi-billion dollar investment in fostering that partnership. All these decisions were made without the in-depth analysis typical of the “normal” budget process, and the level of resources allocated to different initiatives was somewhat arbitrary. Absolutely critical to the new approach was freeing up the funds dedicated to the Constellation program; the decision was made to cancel that program in its entirety, and with it the goal of returning to the Moon by 2020.

Context –100s of Millions

Substantial is hundreds of millions of dollars 

American Institute of Physics 04 

American Institute of Physics, "AIP FYI #150: NASA Gets Funding Increase for Space Exploration Initiative" 24 November 2004, http://www.spaceref.com/news/viewsr.html?pid=14604, [Zheng] 
The conferees provide $288.7 million for a Hubble servicing mission. "The conferees believe a successful servicing mission to Hubble should be one of NASA's highest priorities and have provided a substantial increase in funding to accomplish this goal."

Under the omnibus bill funding the remaining FY 2005 appropriations (H.R. 4818), the House and Senate conferees gave NASA a substantial downpayment on the President's Space Exploration Initiative. Even after an across-the-board cut of 0.8 percent, NASA receives $16,070.4 million, a 4.5 percent increase over FY 2005 funding of $15,378.0 million. The Science, Aeronautics and Exploration account is reduced by 1.9 percent, while the Exploration Capabilities account grows by 11.1 percent. 
Context – 500 million
Substantial increase means $500 million

Chase, 03 (Brian,US Space Agent, March- April 2003, “ Washington Update: The Columbia Investigation,” http://www.nss.org/adastra/volume15/v15n2/contents/v15n2f1.pdf)

The Columbia was lost just two days before NASA was slated to deliver its FY2004 budget proposal to Capitol Hill, so that proposal has gotten very little attention during the course of the accident investigation. However, that budget contains significant shifts in focus for NASA. Importantly, it also represents the first substantial increase in NASA’s funding in several years, going from $15 billion in FY03 to nearly $15.5 billion in FY04. 
Context – 1.2 billion

Substantial increase is at least $1.2 billion

Alexander, 07 (Amir, writer for the Planetary Society, “NASA Mars Program Threatened by Senate Funding Bill,” July 3, 2007 from http://planetary.org/news/2007/0703_NASA_Mars_Program_Threatened_by_Senate.html)
The Senate bill proposes these severe cuts to the Mars program despite the fact that overall it provides for a substantial increase in NASA funding. If approved, the bill will allocate NASA a total of $17.46 billion, $1.2 billion more than the agency’s 2007 budget, and $150 million more than the administration’s request for 2008.
Context 1.3 billion

Substantial is $1.3 billion

Loschnigg, 06 (Johannes, current Senior Policy Analyst at the White House Office of Science and Technology, focusing on energy and space issues and formerly the Staff Director for the Subcommittee on Space and Aeronautics on the House of Representatives Committee, “NASA’s Budget Outlook- Having Too Much to Do with Too Little?,” on June 10, 2006 from http://www.ostina.org/index2.php?option=com_content&do_pdf=1&id=1184)

In December of last year, Congress passed the NASA Authorization Act of 2005, which provided the policy direction and outlined the general goals of the agency for the future. With the clear endorsement of the Vision for Space Exploration, the bill directed NASA to develop a sustained human presence on the Moon as a stepping-stone to future exploration of Mars and other destinations. In order for there to be as small a gap as possible in human space flight capabilities, NASA was given the charge of launching the Crew Exploration Vehicle, or CEV, as close to 2010 as possible. Congress also directed NASA to pursue a vigorous program of Earth and space sciences, as well as research in aeronautics. In addition, the bill told NASA to continue to fly the Space Shuttle in order to complete the assembly of the International Space Station, and also to partially restore funding for the fundamental biological and physical science experiments that are to be conducted on the Station after its completion. Knowing that this broad set of goals would require a significant increase in funding for the agency, Congress authorized NASA to receive $17.9 billion in fiscal year 2007 as part of the legislation, or about $1.3 billion over the amount the agency received in 2006. One of the reasons for this substantial increase was that over $3 billion more would be needed to continue the Shuttle program through 2010 than had been projected a year earlier. In addition, the Space Station program needed an extra $1.5 billion over the next few years in order to prepare for operating the Station past 2010 without the use of the Shuttle's large carrying capacity for repair and re-supply missions.

Context – 6.3%

6.3 % is considered a substantial increase – NASA R & D budget proves

AAAS 02    The American Academy of Arts and Sciences 
AAAS, "AAAS R&D Funding Update", 2 August 2002, http://www.aaas.org/spp/rd/nasa03s.pdf, [Zheng] 
On July 25, as part of a rush to draft all 13 FY 2003 appropriations bills before a month-long August recess, the Senate Appropriations Committee drafted an FY 2003 VA-HUD appropriations bill (S. 2797) that would provide a substantial increase for R&D in the National Aeronautics and Space Administration (NASA). The Senate would provide NASA with a total budget of $15.2 billion in FY 2003, $298 million or 2.0 percent more than FY 2002. 

On July 25, as part of a rush to draft all 13 FY 2003 appropriations bills before a month-long August recess, the Senate Appropriations Committee drafted an FY 2003 VA-HUD appropriations bill (S. 2797) that would provide a substantial increase for R&D in the National Aeronautics and Space Administration (NASA). The Senate would provide NASA with a total budget of $15.2 billion in FY 2003, $298 million or 2.0 percent more than FY 2002. This would exceed the Administration’s request of $15.0 billion. In the Senate plan, NASA’s R&D funding would rise 6.3 percent for a total of $11.8 billion, including a 12.4 percent boost in the key Science, Aeronautics and Technology (SAT) account to $9.0 billion (see Table). The Senate would go along with NASA’s request to shift money from the International Space Station project to NASA’s other R&D programs, and would add $126 million in congressionally designated projects and $105 million for a Pluto mission.

The Senate FY 2003 VA-HUD bill would provide $91 billion for discretionary programs. The bill funds science agencies including NASA, the National Science Foundation (NSF), the Environmental Protection Agency (EPA), and non-R&D programs for veterans and housing. The President requested $93 billion for the bill’s programs, but the Senate would rearrange priorities to give NASA $200 million more than requested and would fund some priorities out of emergency funds which do not count against the bill’s total. The House is not expected to draft its version of the bill until September or later.

Two-thirds of the NASA budget, which excludes the Space Shuttle program and its associated costs, is classified as R&D. NASA’s R&D would total $10.8 billion in the Senate plan, a substantial $639 million or 6.3 percent above FY 2002, and $200 million above the request. Because the Space Shuttle program and other non-R&D programs would decline, the total NASA budget of $15.2 billion would show a smaller increase (up 2.0 percent).

Context – 7.9%

Substantial is 7.9 percent 

AAAS 2000

AAAS, " DOD Basic Research Rises 13 Percent;

Congress Allocates $9.4 Billion for S&T", 19 July 2000, [Zheng] 
The final Defense bill boosts DOD funding of basic research (“6.1”) by $152 million or 13.1 percent to $1.3 billion. The final increase is above the House proposed increase of 11.5 percent and the Senate proposal of 10.5 percent. Applied research (“6.2”) also increases substantially by 7.9 percent to $3.7 billion. Including DOD’s medical research programs, DOD S&T [(“6.1” through “6.3” programs, representing DOD’s investment in basic and applied research and technology development, plus medical research contained in other accounts)] will increase by 8.3 percent to $9.4 billion, considerably more than the requested level of $7.6 billion. 

Context – 11.4%

Substantial is 11.4%

AAU 10 

"NASA FY11 Budget Summary", 1 February 2010, aau.edu/WorkArea/DownloadAsset.aspx?id=10160, [Zheng] 
The FY11 budget request includes $5 billion for NASA’s Science portfolio, which consists of Earth Science, Planetary Science, Astrophysics, and Heliophysics. This is $512 million, or 11.4 percent, above the FY10 enacted amount of $4.4 billion. This substantial increase in funding for the directorate is due mostly to increased support for climate change research and study. 

Context – Missile Defense = 6.13%
Substantial - in terms of missile defense - is 6.13%

Missile Defense News 10 

Missile Defense News, "Missile Defense Sees Spending Increase in FY 2011 Budget", 6 February 2010, http://adasitrep.com/2010/02/06/missile-defense-sees-spending-increase-in-fy-2011-budget/, [Zheng] 
 “Early this week, President Barack Obama’s administration and the Department of Defense announced a substantial increase to the 2011 Missile Defense Budget. The amount, $9.42 billion, equals a 6.13 percent increase from the 2010 budget. This increase, $577 million, recovers close to half the amount that was cut by the President and Secretary Robert Gates a year ago.” 

Context – DOD = 50%

DOD defines substantial as 50% 

DoD 02 

Department of Defense, "MANDATORY PROCEDURES FOR MAJOR DEFENSE ACQUISITION PROGRAMS (MDAPS) AND MAJOR AUTOMATED INFORMATION SYSTEM (MAIS) ACQUISITION PROGRAMS", 2 April 2002, http://www.whs.mil/library/mildoc/DOD%205000.2-R,%205%20April%202002.pdf, [Zheng] 
C7.10.3.12. The DoD Components shall not terminate or substantially reduce participation in joint-ACAT ID programs without Requirements Authority review and USD(AT&L) approval; or in joint-ACAT IA programs without Requirements Authority review and ASD(C3I) approval. The USD(AT&L) or ASD(C3I) may require a DoD Component to continue some or all funding, as necessary, to sustain the joint program in an efiicient manner, despite approving their request to terminate or reduce participation. Substantial reduction is defined as a funding or quantity decrease of 50 percent or more in the total funding or quantities in the latest President's Budget for that portion of the joint program funded by the DoD Component seeking the termination or reduced participation. 

Substantially – Context Key
Using context removes the arbitrariness of assigning a fixed percentage to “substantial”

Viscasillas 4 – professor at the Universidad Carlos III de Madrid, (Pilar, “Contracts for the Sale of Goods to Be Manufactured or Produced and Mixed Contracts (Article 3 CISG)”, CISG Advisory Council Opinion No. 4, 10-24, http://cisgac.com/default.php?ipkCat=128&ifkCat=146&sid=146)


2.8. Legal writers who follow the economic value criterion have generally quantified the term "substantial part" by comparing Article 3(1) CISG (substantial) with Article 3(2) CISG (preponderant): substantial being less than preponderant. In this way, legal writers have used the following percentages to quantify substantial: 15%,[14] between 40% and 50%,[15] or more generally 50%.[16] At the same time, other authors, although they have not fixed any numbers in regard to the quantification of the term "substantial" have declared that "preponderant" means "considerably more than 50% of the price" or "clearly in excess of 50%".[17] Thus it seems that for the latter authors, the quantification of the term "substantial" is placed above the 50% figure. Also, some Courts have followed this approach.[18]
2.9. To consider a fixed percentage might be arbitrary due to the fact that the particularities of each case ought to be taken into account; that the scholars are in disagreement; and that the origin of those figures is not clear.[19]
Therefore, it does not seem to be advisable to quantify the word "substantial" a priori in percentages. A case-by-case analysis is preferable and thus it should be determined on the basis of an overall assessment.

Contextual definitions of substantial solve arbitrariness 
Tarlow 2k - Nationally prominent criminal defense lawyer practicing in Los Angeles, CA. He is a frequent author and lecturer on criminal law. He was formerly a prosecutor in the United States Attorney's Office and is a member of The Champion Advisory Board (Barry, The Champion January/February, lexis) 


In Victor, the trial court instructed that: "A reasonable doubt is an actual and substantial doubt . . . as distinguished from a doubt arising from mere  [*64]  possibility, from bare imagination, or from fanciful conjecture." Victor argued on appeal after receiving the death penalty that equating a reasonable doubt with a "substantial doubt" overstated the degree of doubt necessary for acquittal. Although the court agreed that the instruction was problematic given that "substantial," could be defined as "that specified to a large degree," it also ruled that any ambiguity was removed by reading the phrase in the context of the sentence in which it appeared. Finding such an explicit distinction between a substantial doubt and a fanciful conjecture was not present in the Cage instruction, it held that the context makes clear that "substantial" was used in the sense of existence rather than in magnitude of the doubt and, therefore, it was not unconstitutional as applied. Id. at 1250.

Substantially must be given meaning --- contextual uses are key

Devinsky 2 (Paul, “Is Claim "Substantially" Definite?  Ask Person of Skill in the Art”, IP Update, 5(11), November, http://www.mwe.com/index.cfm/fuseaction/publications.nldetail/object_id/c2c73bdb-9b1a-42bf-a2b7-075812dc0e2d.cfm)

In reversing a summary judgment of invalidity, the U.S. Court of Appeals for the Federal Circuit found that the district court, by failing to look beyond the intrinsic claim construction evidence to consider what a person of skill in the art would understand in a "technologic context," erroneously concluded the term "substantially" made a claim fatally indefinite.  Verve, LLC v. Crane Cams, Inc., Case No. 01-1417 (Fed. Cir. November 14, 2002). The patent in suit related to an improved push rod for an internal combustion engine.  The patent claims a hollow push rod whose overall diameter is larger at the middle than at the ends and has "substantially constant wall thickness" throughout the rod and rounded seats at the tips.  The district court found that the expression "substantially constant wall thickness" was not supported in the specification and prosecution history by a sufficiently clear definition of "substantially" and was, therefore, indefinite.  The district court recognized that the use of the term "substantially" may be definite in some cases but ruled that in this case it was indefinite because it was not further defined. The Federal Circuit reversed, concluding that the district court erred in requiring that the meaning of the term "substantially" in a particular "technologic context" be found solely in intrinsic evidence:  "While reference to intrinsic evidence is primary in interpreting claims, the criterion is the meaning of words as they would be understood by persons in the field of the invention."  Thus, the Federal Circuit instructed that "resolution of any ambiguity arising from the claims and specification may be aided by extrinsic evidence of usage and meaning of a term in the context of the invention."  The Federal Circuit remanded the case to the district court with instruction that "[t]he question is not whether the word 'substantially' has a fixed meaning as applied to 'constant wall thickness,' but how the phrase would be understood by persons experienced in this field of mechanics, upon reading the patent documents."

Substantially – baseline key

Substantially must be measured against a preexisting baseline

Markey, 9 – Judge for the Court of Appeals for the State of Michigan (PEOPLE OF THE STATE OF MICHIGAN, Plaintiff-Appellee, v ROBERT ALAN McREYNOLDS, Defendant-Appellant.    

http://coa.courts.mi.gov/documents/OPINIONS/FINAL/COA/20090630_C282582_51_282582.OPN.PDF
In MCL 777.37(1)(a), “sadism” is grouped with “torture,” “excessive brutality,” and “conduct designed to substantially increase the fear and anxiety a victim suffered during the offense.” The inclusion of the adjective “excessive” in “excessive brutality” is noteworthy. “Excessive” means going beyond the usual, necessary, or proper limit or degree; characterized by excess.” Random House Webster’s College Dictionary (1997). Thus, “excessive brutality” implies that there may be brutality in the commission of a crime, but the variable is scored for brutality that is “beyond the usual” occurring in the commission of the crime. Similarly, in the phrase, “conduct designed to substantially increase the fear and anxiety a victim suffered during the offense,” the inclusion of the words “substantially increase” is noteworthy. The phrasing implicitly recognizes that there is a baseline level of fear and anxiety a victim suffers during an offense, and the scoring of the variable is appropriate for conduct that is designed to substantially increase that level. This phrasing also suggests that the Legislature intended the scoring to be based on conduct beyond that necessary to commit the offense. The context of the term “sadism” with other terms that contemplate conduct beyond that necessary to commit the offense suggests that the conduct that forms the basis of sadism is conduct that is in addition to that necessary to commit the offense. Thus, “sadism” denotes conduct that exceeds that which is inherent in the commission of the offense.

This must be measured relative to the baseline numbers to the overall category
Small Business Administration, 10 (“A Guide for Government Agencies How to Comply with the Regulatory Flexibility Act,” June, http://www.sba.gov/sites/default/files/rfaguide.pdf
Legislative history of “substantial number.” To affect a substantial number, a proposed regulation must certainly have an impact on at least one small entity. At the other end of the range, legislative history would not require agencies “to find that an overwhelming percentage [more than half] of small [entities] would be affected” before requiring an IRFA. 63 Legislative history also says that the term “substantial” is intended to mean a substantial number of entities within a particular economic or other activity. 64 The intent of the RFA, therefore, was not to require that agencies find that a large number of the entire universe of small entities would be affected by a rule. Quantification of “substantial” may be industry- or rule-specific. However, it is very important that agencies use the broadest category, “more than just a few,” when initially reviewing a regulation before making the decision to certify or do an initial regulatory flexibility analysis. The goal at this stage of the process is to ensure that the broadest possible impacts are fully considered. The interpretation of the term “substantial number” is not likely to be five small firms in an industry with more than 1,000 small firms. On the other hand, it is important to recognize that five small firms in an industry with only 20 small firms would be a substantial number. Depending on the rule, the substantiality of the number of small businesses affected should be determined on an industry-specific basis and/or on the number of small businesses overall. For example, the Internal Revenue Service, when changing the tax deposit rules, would examine the entire universe of small businesses to see how many would be affected. On the other hand, a change by the Food and Drug Administration in the regulation of meat irradiators might affect only 15 firms, but that would be the entire industry.
Substantially – A2: “Considerable Amount”

Arbitrary --- there’s no objective determination of what is ‘considerable’

Stark 97 (Stephen J., “Key Words And Tricky Phrases: An Analysis Of Patent Drafter's Attempts To Circumvent The Language Of 35 U.S.C.”, Journal of Intellectual Property Law, Fall, 5 J. Intell. Prop. L. 365, Lexis)

1. Ordinary Meaning. First, words in a patent are to be given their ordinary meaning unless otherwise defined. 30 However, what if a particular word has multiple meanings? For example, consider the word "substantial." The Webster dictionary gives eleven different definitions of the word substantial. 31 Additionally, there are another two definitions specifically provided for the adverb "substantially." 32 Thus, the "ordinary meaning" is not clear.  The first definition of the word "substantial" given by the Webster's Dictionary is "of ample or considerable amount, quantity, size, etc." 33 Supposing that this is the precise definition that the drafter had in mind when drafting the patent, the meaning of "ample or considerable amount" appears amorphous. This could have one of at least the following interpretations: (1) almost all, (2) more than half, or (3) barely enough to do the job. Therefore, the use of a term, such as "substantial," which usually has a very ambiguous meaning, makes the scope of protection particularly hard to determine.

Substantially – Large Amount

Substantially increase means by a large amount

NRC 3 (Office of Nuclear Material Safety and Safeguards Policy and Procedures, April 2003,) http://www.fontana.org/main/dev_serv/planning/ventana_eir/appendix_e.pdf
“Substantial increase” means “important or significant in a large amount, extent, or degree,” and not resulting in insignificant or small benefit to the public health and safety, common defense and security, or the environment, regardless of costs. However, this standard is not intended to be interpreted in a way that would result in disapproval of worthwhile safety or security improvements with justifiable costs.2
Substantially – Considerable

"Substantial" means of real worth or considerable value --- this is the usual and customary meaning of the term

Words and Phrases 2 (Volume 40A, p. 458)

D.S.C. 1966.  The word “substantial” within Civil Rights Act providing that a place is a public accommodation if a “substantial” portion of food which is served has moved in commerce must be construed in light of its usual and customary meaning, that is, something of real worth and importance; of considerable value; valuable, something worthwhile as distinguished from something without value or merely nominal  

Substantially means to a great extent

Oxford Dictionary 

Oxford Dictionary, http://oxforddictionaries.com/definition/substantially?view=uk, [Zheng] 

Substantially
1 to a great or significant extent:profits grew substantially[as submodifier] :substantially higher pension costs 

“Substantial” means considerable or to a large degree --- this common meaning is preferable because the word is not a term of art

Arkush 2 (David, JD Candidate – Harvard University, “Preserving "Catalyst" Attorneys' Fees Under the Freedom of Information Act in the Wake of Buckhannon Board and Care Home v. West Virginia Department of Health and Human Resources”, Harvard Civil Rights-Civil Liberties Law Review, Winter, 37 Harv. C.R.-C.L. L. Rev. 131)

Plaintiffs should argue that the term "substantially prevail" is not a term of art because if considered a term of art, resort to Black's 7th produces a definition of "prevail" that could be interpreted adversely to plaintiffs. 99 It is commonly accepted that words that are not legal terms of art should be accorded their ordinary, not their legal, meaning, 100 and ordinary-usage dictionaries provide FOIA fee claimants with helpful arguments. The Supreme Court has already found favorable, temporally relevant definitions of the word "substantially" in ordinary dictionaries: "Substantially" suggests "considerable" or "specified to a large degree." See Webster's Third New International Dictionary 2280 (1976) (defining "substantially" as "in a substantial manner" and "substantial" as "considerable in amount, value, or worth" and "being that specified to a large degree or in the main"); see also 17 Oxford English Dictionary 66-67 (2d ed. 1989) ("substantial": "relating to or proceeding from the essence of a thing; essential"; "of ample or considerable amount, quantity or dimensions"). 101
Substantial means “of considerable amount” --- not some contrived percentage

Prost 4 (Judge – United States Court of Appeals for the Federal Circuit, “Committee For Fairly Traded Venezuelan Cement v. United States”, 6-18, http://www.ll.georgetown.edu/federal/judicial/fed/opinions/04opinions/04-1016.html)

The URAA and the SAA neither amend nor refine the language of § 1677(4)(C).  In fact, they merely suggest, without disqualifying other alternatives, a “clearly higher/substantial proportion” approach.  Indeed, the SAA specifically mentions that no “precise mathematical formula” or “‘benchmark’ proportion” is to be used for a dumping concentration analysis.  SAA at 860 (citations omitted); see also Venez. Cement, 279 F. Supp. 2d at 1329-30.  Furthermore, as the Court of International Trade noted, the SAA emphasizes that the Commission retains the discretion to determine concentration of imports on a “case-by-case basis.”  SAA at 860.  Finally, the definition of the word “substantial” undercuts the CFTVC’s argument.  The word “substantial” generally means “considerable in amount, value or worth.”  Webster’s Third New International Dictionary 2280 (1993).  It does not imply a specific number or cut-off.  What may be substantial in one situation may not be in another situation.  The very breadth of the term “substantial” undercuts the CFTVC’s argument that Congress spoke clearly in establishing a standard for the Commission’s regional antidumping and countervailing duty analyses.  It therefore supports the conclusion that the Commission is owed deference in its interpretation of “substantial proportion.”  The Commission clearly embarked on its analysis having been given considerable leeway to interpret a particularly broad term.

Substantial means ample amount 

Dictionary.com 11

Dictionary. com, 2011, http://dictionary.reference.com/browse/substantially?r=66, [Zheng] 
Substantial-

of ample or considerable amount, quantity, size, etc.: a substantial sum of money. 

Substantially – Real

"Substantial" means actually existing, real, or belonging to substance

Words and Phrases 2 (Volume 40A) p. 460

Ala. 1909.  “Substantial” means “belonging to substance; actually existing; real; *** not seeming or imaginary; not elusive; real; solid; true; veritable

"Substantial" means having substance or considerable

Ballentine's 95 (Legal Dictionary and Thesaurus, p. 644)

having substance; considerable

Substantially means real, not imaginary

Wollman ’93 (Circuit Judge, US Court of Appeals – 8th Circuit, Kansas City Power & Light Company, a Missouri corporation, Appellee, v. Ford Motor Credit Company, a Delaware corporation; McDonnell Douglas Finance Corporation, a Delaware corporation; HEI Investment Corp., a Hawaii corporation, Appellants, 995 F.2d 1422; 1993 U.S. App. LEXIS 13755, L/N)

Instruction No. 10 was not given in isolation, however. The district court's instructions also contained a definition of "substantial." Instruction No. 11 defined "substantial" as meaning "true, real or likely to materialize" and as not meaning "imaginary or unlikely to materialize." This instruction properly limited the potential bases for the jury's decision, which is the essential function of jury instructions. When combined with the contract and the verdict-directing instructions,  [*1432]  which tracked the operative language of the contract, Instruction No. 11 required the jury to find that KCPL had determined a real risk, not some imaginary hypothetical risk premised solely on a reduction in the DRD. Because the contract provided only one means of creating a risk of making an indemnity payment--a demand notice from an Investor--the jury's discretion was properly channelled into deciding whether KCPL had sufficiently studied and honestly considered the likelihood of receiving such a demand notice. That determination is all that the contract required.

Substantially means real at present time

Words and Phrases 1964 (40 W&P 759) (this edition of W&P is out of print;  the page number no longer matches up to the current edition and I was unable to find the card in the new edition.  However, this card is also available on google books, Judicial and statutory definitions of words and phrases, Volume 8, p. 7329)
The words “outward, open, actual, visible, substantial, and exclusive,” in connection with a change of possession, mean substantially the same thing.  They mean not concealed; not hidden; exposed to view; free from concealment, dissimulation, reserve, or disguise; in full existence; denoting that which not merely can be, but is opposed to potential, apparent, constructive, and imaginary; veritable; genuine; certain; absolute; real at present time, as a matter of fact, not merely nominal; opposed to form; actually existing; true; not including admitting, or pertaining to any others; undivided; sole; opposed to inclusive. Bass v. Pease, 79 Ill. App. 308, 318.

Substantially – In the Main

"Substantial" means in the main

Words and Phrases 2 (Volume 40A, p. 469) 

Ill.App.2 Dist. 1923 “Substantial” means in substance, in the main, essential, including material or essential parts

Substantially means essential and material

Words and Phrases, 2 (40B W&P – 328)

Ind. 1962.  “Substantially” means meeting requirements in essential and material parts.

Substantial has to be materially

Words and Phrases, 2 (Words and Phrases Permanent Edition, “Substantial,” Volume 40A, p. 448-486 October 2002, Thomson West)

Ala. 1909. “Substantial” means “belonging to substance; actually existing; real; * * * not seeming or imaginatary; not illusive; real; solid; true; veritable.” – Elder v. State, 50 So. 370, 162 Ala. 41.

Substantially – Without Material Qualification

Substantially is without material qualification

Black’s Law Dictionary 1991 [p. 1024]

Substantially - means essentially; without material qualification.

Substantially – Durable

“Substantially” means durable

Ballantine’s 94 (Thesaurus for Legal Research and Writing, p. 173)

substantial [sub . stan . shel] adj. abundant, consequential, durable, extraordinary, heavyweight, plentiful (“a substantial supply”); actual, concrete, existent, physical, righteous, sensible, tangible (“substantial problem”); affluent, comfortable, easy, opulent, prosperous, solvent.

***INCREASE
Increase – Net Increase

Increase means a net increase

Rogers 5 (Judge – New York, et al., Petitioners v. U.S. Environmental Protection Agency, Respondent, NSR Manufacturers Roundtable, et al., Intervenors, 2005 U.S. App. LEXIS 12378, **; 60 ERC (BNA) 1791, 6/24, Lexis)

[**48]  Statutory Interpretation. HN16While the CAA defines a "modification" as any physical or operational change that "increases" emissions, it is silent on how to calculate such "increases" in emissions. 42 U.S.C. § 7411(a)(4). According to government petitioners, the lack of a statutory definition does not render the term "increases" ambiguous, but merely compels the court to give the term its "ordinary meaning." See Engine Mfrs.Ass'nv.S.Coast AirQualityMgmt.Dist., 541 U.S. 246, 124 S. Ct. 1756, 1761, 158 L. Ed. 2d 529(2004); Bluewater Network, 370 F.3d at 13; Am. Fed'n of Gov't Employees v. Glickman, 342 U.S. App. D.C. 7, 215 F.3d 7, 10 [*23]  (D.C. Cir. 2000). Relying on two "real world" analogies, government petitioners contend that the ordinary meaning of "increases" requires the baseline to be calculated from a period immediately preceding the change. They maintain, for example, that in determining whether a high-pressure weather system "increases" the local temperature, the relevant baseline is the temperature immediately preceding the arrival of the weather system, not the temperature five or ten years ago. Similarly,  [**49]  in determining whether a new engine "increases" the value of a car, the relevant baseline is the value of the car immediately preceding the replacement of the engine, not the value of the car five or ten years ago when the engine was in perfect condition.

Increase means net increase

Words and Phrases 8 (v. 20a, p.264-265)
Cal.App.2 Dist. 1991.  Term “increase,” as used in statute giving the Energy Commission modification jurisdiction over any alteration, replacement, or improvement of equipment that results in “increase” of 50 megawatts or more in electric generating capacity of existing thermal power plant, refers to “net increase” in power plant’s total generating capacity; in deciding whether there has been the requisite 50-megawatt increase as a result of new units being incorporated into a plant, Energy Commission cannot ignore decreases in capacity caused by retirement or deactivation of other units at plant.  West’s Ann.Cal.Pub.Res.Code § 25123.

Increase – Enlarge

The extent of growth 

Black’s Law Dictionary 99 – 7th edition, West Group, Bryan Garner [Lockwood]
increase (in-krees), n. 1. The extent of growth or enlargement. 2. Archaic. The produce of land or the offspring of human beings or animals. – increase (in-krees), vb. 
Increase – excludes creation
Increase requires making an already program greater --- the Aff creates something new

Buckley 6 (Jeremiah, Attorney, Amicus Curiae Brief, Safeco Ins. Co. of America et al v. Charles Burr et al, http://supreme.lp.findlaw.com/supreme_court/briefs/06-84/06-84.mer.ami.mica.pdf)

First, the court said that the ordinary meaning of the word “increase” is “to make something greater,” which it believed should not “be limited to cases in which a company raises the rate that an individual has previously been charged.”  435 F.3d at 1091.  Yet the definition offered by the Ninth Circuit compels the opposite conclusion.  Because  “increase” means “to make something greater,” there must necessarily have been an existing premium, to which Edo’s  actual premium may be compared, to determine whether an “increase” occurred.  Congress could have provided that “ad-verse action” in the insurance context means charging an amount greater than the optimal premium, but instead chose to define adverse action in terms of an “increase.”  That def-initional choice must be respected, not ignored.  See Colautti v. Franklin, 439 U.S. 379, 392-93 n.10 (1979) (“[a] defin-ition which declares what a term ‘means’ . . . excludes any  meaning that is not stated”). Next, the Ninth Circuit reasoned that because the Insurance Prong includes the words “existing or applied for,” Congress intended that an “increase in any charge” for insurance must “apply to all insurance transactions – from an initial policy of insurance to a renewal of a long-held policy.”   435 F.3d at 1091.  This interpretation reads the words “exist-ing or applied for” in isolation.  Other types of adverse action described in the Insurance Prong apply only to situations where a consumer had an existing policy of insurance, such as a “cancellation,” “reduction,” or “change” in insurance.    Each of these forms of adverse action presupposes an already-existing policy, and under usual canons of statutory  construction the term “increase” also should be construed to  apply to increases of an already-existing policy.  See Hibbs v.  Winn, 542 U.S. 88, 101 (2004) (“a phrase gathers meaning from the words around it”) (citation omitted). 

Increase requires pre-existence

Brown 3 (US Federal Judge – District Court of Oregon (Elena Mark and Paul Gustafson, Plaintiffs, v. Valley Insurance Company and Valley Property and Casualty, Defendants, 7-17, Lexis)

FCRA does not define the term "increase." The plain and ordinary meaning of the verb "to increase" is to make something greater or larger. 4 Merriam-Webster's  [**22]   Collegiate Dictionary 589 (10th ed. 1998). The "something" that is increased in the statute is the "charge for any insurance." The plain and common meaning of the noun "charge" is "the price demanded for something." Id. at 192. Thus, the statute plainly means an insurer takes adverse action if the insurer makes greater (i.e., larger) the price demanded for insurance.

An insurer cannot "make greater" something that did not exist previously. The statutory definition of adverse action, therefore, clearly anticipates an insurer must have made an initial charge or demand for payment before the insurer can increase that charge. In other words, an insurer cannot increase the charge for insurance unless the insurer previously set and demanded payment of the premium for that insured's insurance [**23]  coverage at a lower price.

Increase – excludes effects
‘Increase’ refers to a process, not an outcome --- the plan itself must increase exploration and/or development --- it cannot simply lead to it

HEFC 4 (Higher Education Funding Council, http://www.publications.parliament.uk/pa/jt200304/jtselect/jtchar/1 67/167we98.htm# n43)

9.1 The Draft Bill creates an obligation on the principal regulator to do all that it "reasonably can to meet the compliance objective in relation to the charity".[ 45] The Draft Bill defines the compliance objective as "to increase compliance by the charity trustees with their legal obligations in exercising control and management of the administration of the charity".[ 46] 9.2 Although the word "increase" is used in relation to the functions of a number of statutory bodies,[47] such examples demonstrate that "increase" is used in relation to considerations to be taken into account in the exercise of a function, rather than an objective in itself. 9.3 HEFCE is concerned that an obligation on principal regulators to "increase" compliance per se is unworkable, in so far as it does not adequately define the limits or nature of the statutory duty. Indeed, the obligation could be considered to be ever-increasing.

Increase – not need to pre-exist

Increase doesn’t require pre-existence

Reinhardt 5 (U.S. Judge for the UNITED STATES COURT OF APPEALS FOR THE NINTH CIRCUIT (Stephen, JASON RAY REYNOLDS; MATTHEW RAUSCH, Plaintiffs-Appellants, v. HARTFORD FINANCIAL SERVICES GROUP, INC.; HARTFORD FIRE INSURANCE COMPANY, Defendants-Appellees., lexis)

Specifically, we must decide whether charging a higher price for initial insurance than the insured would otherwise have been charged because of information in a consumer credit report constitutes an "increase in any charge" within the meaning of FCRA. First, we examine the definitions of "increase" and "charge." Hartford Fire contends that, limited to their ordinary definitions, these words apply only when a consumer has previously been charged for insurance and that charge has thereafter been increased by the insurer. The phrase, "has previously been charged," as used by Hartford, refers not only to a rate that the consumer has previously paid for insurance but also to a rate that the consumer has previously been quoted, even if that rate was increased [**23]  before the consumer made any payment. Reynolds disagrees, asserting that, under  [*1091]  the ordinary definition of the term, an increase in a charge also occurs whenever an insurer charges a higher rate than it would otherwise have charged because of any factor--such as adverse credit information, age, or driving record 8 --regardless of whether the customer was previously charged some other rate. According to Reynolds, he was charged an increased rate because of his credit rating when he was compelled to pay a rate higher than the premium rate because he failed to obtain a high insurance score. Thus, he argues, the definitions of "increase" and "charge" encompass the insurance companies' practice. Reynolds is correct.

 “Increase" means to make something greater. See, e.g., OXFORD ENGLISH DICTIONARY (2d ed. 1989) ("The action, process, or fact of becoming or making greater; augmentation, growth, enlargement, extension."); WEBSTER'S NEW WORLD DICTIONARY OF AMERICAN ENGLISH (3d college ed. 1988) (defining "increase" as "growth, enlargement, etc[.]"). "Charge" means the price demanded for goods or services. See, e.g., OXFORD ENGLISH DICTIONARY (2d ed. 1989) ("The price required or demanded for service rendered, or (less usually) for goods supplied."); WEBSTER'S NEW WORLD DICTIONARY OF AMERICAN ENGLISH (3d college ed. 1988) ("The cost or price of an article, service, etc."). Nothing in the definition of these words implies that the term "increase in any charge for" should be limited to cases in which a company raises the rate that an individual has previously been charged.

Baseline – Development Budget

The baseline for space development – including DOD and NASA is 74 billion

GAO 10 – US Government Accountability Office (“United States Government Stewardship Information (Unaudited) for the Years Ended September 30, 2010, and 2009 Stewardship Investments” http://www.gao.gov/financial/fy2010/10stew.pdf)

With regard to development, the DOD and NASA had $65.3 billion (84 percent) and $9.1 billion (12 percent), respectively, of total development investments in fiscal year 2010, as shown in Table 11. Development is comprised of five stages: advanced technology development, advanced component development and prototypes, system development and demonstration, management support, and operational systems development. Major outputs of DOD development are:

• Hardware and software components, and complete weapon systems ready for operational and developmental testing and field use, and• Weapon systems finalized for complete operational and developmental testing.

NASA development programs include activities to extend our knowledge of Earth, its space environment, and the universe, and to invest in new aeronautics and advanced space transportation technologies that support the development and application of technologies critical to the economic, scientific, and technical competiveness of the United States. Some outcomes and future outcomes of this development are:

• The Earth Science Research Program improves the capability to document the global distribution of a range of important environmental parameters related to the Earth’s atmosphere, hydrosphere, biosphere, cryosphere, and land surface; to understand the processes that drive and connect them; and to improve our capability to predict the future evolution of the Earth system, including climate, weather, and natural hazards.

• Earth Systematic Missions provide Earth observing satellites that contribute to the provision of long-term environmental data sets that can be used to study the evolution of the Earth system on a range of temporal scales. This information is used to analyze, model, and improve understanding of the Earth system.

• The Mars Exploration program has been developed to conduct a rigorous, incremental, discovery-driven exploration of Mars to determine the planet’s physical, dynamic, and geological characteristics, investigate the Martian climate in the context of understanding habitability, and investigate whether Mars ever had the potential to develop and harbor any kind of life.

• The Cosmic Origins missions explore how the expanding universe grew into a grand, cosmic web of galaxies; how stars and planets formed within the galaxies; how stars created the heavy elements, such as carbon, that are essential for life. Major breakthroughs in our knowledge of the cosmos have already been made with the current suite of missions. 

Baseline – Exploration Budget

NASA’s exploration budget is only 4.2 billion

Klamper, 10 (Amy, Space News, 6/30, “House Panel Fences Off NASA’s Exploration Budget,” http://www.spacenews.com/policy/100630-house-appropriators-nasa-direction.html)

Adding to the uncertainty surrounding NASA’s human spaceflight program, a House appropriations panel on June 29 voted to fully fund the U.S. space agency’s $19 billion budget request for 2011 but then fenced off most of the $4.2 billion included for manned space exploration, making the money off limits until a new NASA authorization bill is enacted.
NASA’s exploration budget is 4.2 billion

Berger, 10 (Brian, Space News, “NASA: 2011 Budget Puts Exploration on Sustainable Path,” http://www.spacenews.com/policy/102001-nasa-2011-budget-puts-exploration-sustainable-path.html)

Of the $4.26 billion NASA is seeking for exploration in 2011, $1.9 billion is budgeted for closing out the Constellation program, with another $600 million for closeout costs budgeted for 2012.

Garver said NASA hopes to be able to use some of the Exploration Systems Mission Directorate’s 2010 budget to cover some of the Constellation closeout costs. “That would be the preferred method, but we have to work with Congress to do that,” she said.

In approving NASA’s 2010 budget late last year, Congress imposed restrictions intended to prevent NASA from canceling Constellation contracts this year without formal legislative approval.

In place of building Orion and the Ares family of rockets, NASA now intends to spend $6 billion over the next five years fostering development of commercially operated systems capable of ferrying astronauts to and from the international space station.

Obama’s plan covers the new investment in part by increasing the agency’s budget by a like amount over the next five years. NASA’s 2011 budget, however, would rise just $276 million, or 1.47 percent over this year’s level.

NASA also has budgeted $3.1 billion over the next five years for a Heavy Lift and Propulsion Technology program focused on first-stage propulsion, in-space engines and basic propulsion research conducted in cooperation with other government agencies and commercial and international partners, Robinson said. NASA intends to kick off the program in 2011 with $559 million.

NASA is also seeking $652 million for 2011 to begin a technology demonstration effort largely focused on so-called flagship-class projects costing between $500 million and $1 billion apiece to demonstrate breakthrough capabilities such as in-orbit refueling and propellant storage and autonomous rendezvous and docking, Robinson said.

NASA’s exploration budget also includes $3 billion over the next five years for a revitalized robotic precursor program that Garver said would include a lunar lander mission. Funding would start at $125 million in 2011 and ramp up quickly from there, topping $900 million annually by 2015.

Baseline - NASA budget

NASA 2012 budget is 18.7 billion 

Washington Post 11 

Washington Post, "Budget 2012: NASA", 14 February 2011, http://voices.washingtonpost.com/44/2011/02/budget-2012-nasa.html, [Zheng] 
The president's proposed 2012 budget for the National Aeronautics and Space Administration is $18.7 billion, almost the same as the appropriated current budget. While President Obama's 2011 budget called for an increase in NASA spending of more than $6 million over the next five years, the current proposal is for a flat budget over the same time period.

0.8% of yearly budget goes to NASA 

Karen Masters Institute of Cosmology and Gravitation at University of Portsmouth05                          http://curious.astro.cornell.edu/question.php?number=684 
How much money is spent on space exploration?
You can see the NASA budget over the last 40 or so years here. In 2005 NASA had a budget of $16.2 billion, this includes not only the human spaceflight division, but also other engineering projects, and science funded by NASA. The total federal spending budget in 2005 was on the order of $2 trillion ($2000 billion), making the NASA share 0.8% of the budget. By comparison roughly 19% of the budget was spent on the Military, 21% on Social Security and 8% went to paying interest on the national debt.

Baseline – DOD budget

DoD spends 11.1 billion on space

James Mazol, Research Associate at the George C Marshall Institute, 09
George C. Marshall Institute, "Considering the FY 2010 National Security Space Budget", July 2009, http://www.marshall.org/pdf/materials/720.pdf, [Zheng] 
On May 7, 2009, President Barack Obama sent his proposed defense budget for Fiscal Year 2010 (FY 2010) to the Congress. The total Department of Defense (DoD) budget request is $663.8 billion, including $130 billion to support U.S. “overseas contingency operations” primarily in Iraq and Afghanistan. The proposed $533.8 billion base budget represents a $20.5 billion increase over Fiscal Year 2009 (FY 2009) appropriations equaling 2.1% real growth after adjusting for inflation. The total request for “space-based and related systems” is $11.1 billion: $7 billion for satellites, $2.7 billion for support services, and $1.4 for launch services1; the overall request amounts to 3% above FY 2009 appropriations.2 The President’s proposal to cancel the Transformational Satellite Communications Satellite (TSAT) system is the most significant change within the national security space budget. Congress appropriated $805 million and $768 million for TSAT in FY 2008 and FY 2009, respectively.3 The President’s budget would use the savings from canceling TSAT to procure Advanced Extremely High Frequency (AEHF) satellites. 

DOD budget invisible

The DoD has an almost invisible budget 

Carl Behrans et al. Resources, Science, and Industry Division 06
CRS Reports for Congress, “U.S. Space Programs: Civilian, Military, and Commercial,” 6/13/2006, http://www.au.af.mil/au/awc/awcgate/crs/ib92011.pdf [Lockwood]
The Department of Defense (DOD) has a less visible but equally substantial space program. Tracking the DOD space budget is extremely difficult since space is not identified as a separate line item in the budget. DOD sometimes releases only partial information (omitting funding for classified programs) or will suddenly release without explanation new figures for prior years that are quite different from what was previously reported. Figures provided to CRS show a total (classified and unclassified) space budget of $19.4 billion for FY2003, $20 billion for FY2004, $19.8 billion for FY2005, and a request of $22.5 billion for FY2006. The final figure for FY2006 and the FY2007 requests are not yet available. How to manage DOD space programs to avoid the cost growth and schedule delays that have characterized several recent projects is a key issue facing DOD.
Baseline – Satellites
There 560 satellites in space 

CAIN  09  engineering at the University of British Columbia, and is currently completing his computer science degree
Fraser Cain, Universe Today, "How Many Satellites in Space", 9 October 2009, http://www.universetoday.com/42198/how-many-satellites-in-space/, [Zheng] 

The Space Surveillance Network has tracked a total of more than 24,500 objects in space. And of those, it’s currently watching about 8,000 objects currently in orbit. So, you could say that there are currently 8,000 satellites in space. Approximately 560 of those objects in space are actually operational satellites, and the rest are dead satellites, or pieces of space debris. The SSN tracks objects as small as about 10 centimeters in diameter (about the size of a basketball). So there are many objects even smaller out there. 

There are 966 satellites orbiting earth  - the US has 443

UCS 5/1/11
Union of Concerned Scientists, "UCS Satellite Database", 1 May 2011, http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html, [Zheng] 
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Baseline – Space Objects

There are 8,000 man-made objects in space; 7% are satellites 

US SPACE COMMAND  10

US Space Command, "Space Surveillance", http://www.au.af.mil/au/awc/awcgate/usspc-fs/space.htm, [Zheng] 
USSPACECOM tracks about 8,000 man-made space objects, baseball-size and larger, orbiting Earth. The space objects consist of active/inactive satellites, spent rocket bodies, or fragmentation. About seven percent are operational satellites, 15 percent are rocket bodies, and about 78 percent are fragmentation and inactive satellites.

***ITS
Its is possessive

‘Its’ must exclusively refer to the preceding subject to make any sense
Manderino, 73  (Justice for the Supreme Court of Pennsylvania, Sigal, Appellant, v. Manufacturers Light and Heat Co., No. 26, Jan. T., 1972, Supreme Court of Pennsylvania, 450 Pa. 228; 299 A.2d 646; 1973 Pa. LEXIS 600; 44 Oil & Gas Rep. 214, lexis)
On its face, the written instrument granting easement rights in this case is ambiguous. The same sentence which refers to the right to lay a 14 inch pipeline (singular) has a later reference to "said lines" (plural). The use of the plural "lines" makes no sense because the only previous reference has been to a "line" (singular). The writing is additionally ambiguous because other key words which are "also may change the size of its pipes" are dangling in that the possessive pronoun "its" before the word "pipes" does not have any subject preceding, to which the possessive pronoun refers. The dangling phrase is the beginning of a sentence, the first word of which does not begin with a capital letter as is customary in normal English [***10]  usage. Immediately preceding the "sentence" which does not begin with a capital letter, there appears a dangling  [*236]  semicolon which makes no sense at the beginning of a sentence and can hardly relate to the preceding sentence which is already properly punctuated by a closing period.  The above deviations from accepted grammatical usage make difficult, if not impossible, a clear understanding of the words used or the intention of the parties. This is particularly true concerning the meaning of a disputed phrase in the instrument which states that the grantee is to pay damages from ". . . the relaying, maintaining and operating said pipeline. . . ." The instrument is ambiguous as to what the words ". . . relaying . . . said pipeline . . ." were intended to mean.

‘Its’ is a possessive pronoun showing ownership

Glossary of English Grammar Terms, 2005  

(http://www.usingenglish.com/glossary/possessive-pronoun.html)

Mine, yours, his, hers, its, ours, theirs are the possessive pronouns used to substitute a noun and to show possession or ownership.
EG. This is your disk and that's mine. (Mine substitutes the word disk and shows that it belongs to me.)

Its is Possessive

Macmillan Dictionary, no date – http://www.macmillandictionary.com/dictionary/american/its   

1. Belonging or relating to a thing, idea, place, animal, etc. when it has already been mentioned or when it is obvious which one you are referring to

The chair lay on its side.

Its is Possessive 

Merriam Webster Dictionary, no date – http://www.merriam-webster.com/dictionary/its

1. Of or relating to it or itself especially as possessor, agent, or object of an action <going to its kennel> <a child proud of its first drawings> <its final enactment into law>

‘Its’ is possessive

English Grammar 5 (Glossary of English Grammar Terms, http://www.usingenglish.com/glossary/possessive-pronoun.html)

Mine, yours, his, hers, its, ours, theirs are the possessive pronouns used to substitute a noun and to show possession or ownership. EG. This is your disk and that's mine. (Mine substitutes the word disk and shows that it belongs to me.)

Its means possession

Encarta, 9 (Encarta World English Dictionary, http://encarta.msn.com/encnet/features/dictionary/DictionaryResults.aspx?refid=1861622735)

its [ its ] 
adjective  Definition:   indicating possession: used to indicate that something belongs or relates to something
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The park changed its policy.

Its means belonging to something previously mentioned – i.e the USFG

Cambridge Dictonary ( “Its”, http://dictionary.cambridge.org/dictionary/british/its)

 Definition

belonging to or relating to something that has already been mentioned  The dog hurt its paw.

Their house has its own swimming pool.

The company increased its profits.

I prefer the second option - its advantages are simplicity and cheapness. 

Its means belonging to

Oxford English Dictionary, 89 (2nd edition, online)

its, poss. pron.

A. As adj. poss. pron. Of or belonging to it, or that thing (L. ejus); also refl., Of or belonging to itself, its own (L. suus)

Its requires a possessor/agent
Websters, No Date (“Its”, http://www.merriam-webster.com/dictionary/its)

of or relating to it or itself especially as possessor, agent, or object of an action <going to its kennel> <a child proud of its first drawings> <its final enactment into law>

Its creates exclusion
its a term of exclusion

Frey 28 (Judge – Supreme Court of Missouri, Supreme Court of Missouri,

320 Mo. 1058; 10 S.W.2d 47; 1928 Mo. LEXIS 834, Lexis)

In support of this contention appellant again argues that when any ambiguity exists in a will it is the duty of the court to construe the will under guidance of the presumption that the testatrix intended her property to go to her next of kin, unless there is a strong intention to the contrary. Again we say, there is intrinsic proof of a  [*1074]  strong intention to the contrary. In the first place, testatrix only named two of her blood relatives in the will and had she desired [***37]  them to take the residuary estate she doubtless would have mentioned them by name in the residuary clause. In the second place, if she used the word "heirs" in the sense of blood relatives she certainly would have dispelled all ambiguity by stating whose blood relatives were intended. Not only had  [**53]  she taken pains in the will to identify her own two blood relatives but she had also identified certain blood relatives of her deceased husband. Had it been her intention to vest the residuary estate in her blood relatives solely, she would certainly have used the possessive pronoun "my" instead of the indefinite article "the" in the clause, "the above heirs."its is geographical

Private Contractors = Its

NASA relies on private contractors but that is a form of government development – and it is legally distinct from commercial development that NASA might support

Space Island Group, 11 – a space tourism company (“Vehicles & Launch Systems,”

http://www.spaceislandgroup.com/vehicles-systems.html)

As a government agency, NASA is prohibited from operating a commercial enterprise. Their mandate is to develop the hardware, then let private industry take over. But the firms that built the shuttles and ETs for NASA, the space divisions of Boeing and Lockheed Martin, only work on government-funded projects. They have no contact with commercial companies who could buy or lease these shuttles and stations. Their design, construction and purchasing procedures, geared to complex government requirements and very small production runs, can't mass-produce the dozens of shuttles and thousands of ETs this project will need. Our management structure will have far more in common with the auto and computer industries than with the defense industry.

Commercial not Its

NASA based development is distinct from commercial development

Copulous, 84 – senior policy analyst at Heritage (Milton, “The Perils of a NASA Space Monopoly,” 6/20, http://www.heritage.org/research/reports/1984/06/the-perils-of-a-nasa-space-monopoly)

The outcome of the debate over expendable launch vehicles will play a crucial role in determining the future of space commercialization. If the private sector is to bring the full weight of its resources, talent, and imagination to bear on the task of harnessing the vast potential of man's final frontier, it must not be constrained by artificial government barriers. A NASA-dominant commercialization strategy would inevitably lead to such barriers. Therefore, it is critical that NASA's role be limited to research and development.

There is room for many actors in the development of space. Both NASA and the private sector can make important contributions. But the commercialization of space should be undertaken by the sector with appropriate incentives and skills--American business. Attempts by NASA to monopolize space transportation, protect its agency prerogatives, and ensure ever-increasing budgets will only thwart the nation's commercial future in space.
Commercial space flight proves – distinct from ITS 
Moskowitz, 11 - senior writer for Live Science and Space.com (Clara, “55 Space Leaders to Congress: Support Private Spaceflight Now”, 3/3, http://www.space.com/11021-nasa-budget-congress-commercial-spaceflight.html)
 A group of more than 55 space leaders is petitioning Congress to support commercial spaceflight in an open letter this week.

The plea comes as lawmakers are debating a new federal budget, including the question of how much money to devote to NASA.

President Obama and NASA chief Charlie Bolden are advocating for more funds to spur the development of private spaceships to replace the iconic space shuttle as the flagship of U.S. astronaut transportation to the International Space Station. That plan, they say, would allow NASA to invest in a longer-term project to build a rocket that can carry astronauts beyond low-Earth orbit to asteroids and Mars.

But some members of Congress want NASA to spend less on commercial spaceflight and divert those funds to building its own next-generation spacecraft. [What Obama and Congress Should Do for Spaceflight]

Topic is about private vs public

The level of government vs. privatized involvement is the central controversy on this topic and structures the majority of negative ground 

Vedda, 7 - senior policy analyst at the Aerospace Corporation's Center for Space. Policy & Strategy (James, “The Role of Space Development in Globalization,” http://history.nasa.gov/sp4801-chapter10.pdf)

Friedman believes that the current system of globalization “has come upon us far faster than our ability to retrain ourselves to see and comprehend it.”16 Certainly this has been the case with space development.  As in other societal activities, space-related institutions seek to continue their existence and their traditional priorities despite the fast pace of change in key segments of their environment. Since the end of the Apollo era, for example, U.S. civil space efforts have struggled with questions on the role of government vs. the private sector, made all the more difficult by the fact that the answers are moving targets.  Who should finance, build, and operate space infrastructure elements such as launch systems and space stations? To what extent should the government support research projects that have the potential to produce private-sector revenues? In an era of tight federal budgets, should the government shift as much responsibility and expertise as possible to the private sector, or is this a short-sighted strategy that will undermine the nation’s continuing need for large-scale, evolving space capabilities? Can the private sector, at the current stage of technical development, always be counted on to choose better space investments and technical approaches than the government?

A significant percentage of the space industry is designed to serve governments, since these constitute much of the customer base in key areas such as space hardware manufacturing and launch services.  The relatively small number of competitors and customers in these areas, and the dominance of government customers, yield a space industry that is slower to adapt and innovate than most other high-tech industries. The tendency to protect space technologies as sensitive national assets slows their adoption in the world market and may hinder the competitiveness of nations employing export restrictions and protectionist measures. These circumstances do not bode well for the U.S. space community’s ability to rapidly adapt to the globalized environment.
Tons of incentives

Incentives are too broad to predict

Davis et al, 5 – NASA Johnson Space Center White Sands Test Facility (Timothy, “Space Shuttle Orbiter”, 7/1, port.inst.uhcl.edu/FreemanN/Portfolio/phase1group6.doc)

There are a number of incentives the government can use to encourage private investment in commercial space development. Examples of these incentives include: tax credits on R&D, on plant investments, or on sales of specific products or services; multi year, streamlined procurement packages; forgiveness or delayed payments of use charges (e.g., for laboratory facilities on the ground or in orbit, launch facilities and services, data and data processing, skilled personnel, training, etc.); transfer of assets without full cost recoupment; indemnification from liability; and, of course, direct funding of relevant activities. State and local government incentives include support for commercial spaceports, which has been provided by several states.

There are more than 40 mechanisms

Moran, 86  (Theodore, Investing in Development: New Roles for Private Capital?, p. 28)

Guisinger finds that if “incentives”are broadly defined to include tariffs and trade controls along with tax holidays, subsidized loans, cash grants, and other fiscal measures, they comprise more than forty separate kinds of measures.  Moreover, the author emphasizes, the value of an incentive package is just one of several means that governments use to lure foreign investors.  Other methods—for example, promotional activities (advertising, representative offices) and subsidized government services—also influence investors’ location decisions.  The author points out that empirical research so far has been unable to distinguish the relative importance of fundamental economic factors and of government policies in decisions concerning the location of foreign investment—let alone to determine the effectiveness of individual government instrucments.

Its = associated with

Its means associated with

Oxford Dictionaries Online, No Date (“Its”, http://oxforddictionaries.com/definition/its?view=uk)

its

Entry from World dictionary

Pronunciation:/ɪts/

possessive determiner

    belonging to or associated with a thing previously mentioned or easily identified: turn the camera on its side

    he chose the area for its atmosphere

Its can mean relating to

Macmillan Dictionary, No Date –(“Its” http://www.macmillandictionary.com/dictionary/american/its)

 Its is the possessive form of it. 

 1 belonging or relating to a thing, idea, place, animal, etc. when it has already been mentioned or when it is obvious which one you are referring to 

NASA uses contractors

All of NASA’s work is done through private contractors.

Mahoney, served as a spaceflight instructor at the Johnson Space Center and is now a freelance writer, 10 (March 29, Bob, “Prognosticating NASA’s future”, “The Space Review”, http://www.thespacereview.com/article/1594/1) 

Keep in mind, however, that folks touting the novelty of this element—that it’s a “revolutionary” idea by seeking a commercial or industry-provided solution for space equipment and services—are slightly overstating their case. US industry has been providing all US spacecraft and their boosters since the space program’s inception. NASA hasn’t really built any spacecraft even if they always played a major role in designing and flying them; US industry has always done the final designing and building under cost-plus contracts, from Mercury through the US components of the ISS.

Commercial contracts are 80% of NASA’s budget

Giffords 9 (Gabrielle, Arizonan Democratic Representative, Chairwoman, Subcommittee on Space and Aeronautics, Committee on Science and Technology, “Decisions on the Future Direction and Funding for Nasa: What Will They Mean for the U.S. Aerospace Workforce and Industrial Base?” prepared opening statement at a Hearing before the Committee on Science and Technology, House of Representatives

December 10, 2009 pgs. 17-18. http://www.gpo.gov/fdsys/pkg/CHRG-111hhrg54449/pdf/CHRG-111hhrg54449.pdf ps)

Contracts with the commercial sector account for more than 80 percent of NASA’s budget. Those contracts encompass work done by large established aerospace firms, work done by emerging companies that offer the promise of new capabilities to meet the agency’s needs, and products and services provided to NASA by non-aerospace companies both large and small. Given that, it is clear that support for NASA is also support for the commercial sector and for the jobs that sector creates and the innovations that it makes possible.

Development is done via contracting

NASA Authorization Act, 10 (PUBLIC LAW 111-314 [H.R. 3237] DEC. 18, 2010 [SPACE PROGRAMS LAWS CODIFICATION] 111 P.L. 314; 124 Stat. 3328; 2010 Enacted H.R. 3237; 111 Enacted H.R. 3237, proquest Congressional)

a) Definitions.--In this section:
   (1) Development.-- The term "development" means the phase of a program following the formulation phase and beginning with the approval to proceed to implementation, as defined in the Administration's Procedural Requirements 7120.5c, dated March 22, 2005.
   (2) Development cost.-- The term "development cost" means the total of all costs, including construction of facilities and civil servant costs, from the period beginning with the approval to proceed to implementation through the achievement of operational readiness, without regard to funding source or management control, for the life of the program.
   (3) Life-cycle cost.-- The term "life-cycle cost" means the total of the direct, indirect, recurring, and nonrecurring costs, including the construction of facilities and civil servant costs, and other related expenses incurred or estimated to be incurred in the design, development, verification, production, operation, maintenance, support, and retirement of a program over its planned lifespan, without regard to funding source or management control.
   (4) Major program.-- The term "major program" means an activity approved to proceed to implementation that has an estimated life-cycle cost of more than $ 250,000,000.
(b) Conditions for Development.--
   (1) In general.-- The Administration shall not enter into a contract for the development of a major program unless the Administrator determines that--
     (A) the technical, cost, and schedule risks of the program are clearly identified and the program has developed a plan to manage those risks;
     (B) the technologies required for the program have been demonstrated in a relevant laboratory or test environment; and
     (C) the program complies with all relevant policies, regulations, and directives of the Administration.

Development includes incentives

Space development means to promote privatization – including through the use of incentives

Weeks, 10 - teaches courses on international relations, space law and outer space development at Webster University and Washington University in St. Louis, and has presented a variety of papers at the International Astronautical Federation Congress and is a member of the International Institute of Space Law (Edyth, “Outer Space Development: Including Everyone in the Process,” 7/9, http://www.e-ir.info/?p=4545)

The term used herein, “outer space development” involves a culmination of forces – historical, legal, ideological, institutional, political, economic, psychological and structural all operating together in the post Cold War era so that space commercialization and privatization are widespread accepted norms.[i] Recently, a new trend is being set by U.S. policy. In 2004 a new policy was instituted in accordance with the President’s Commission Report which lays the foundation of U.S. development of the outer space territory[ii]. Also in 2004 a new U.S. law[iii] was passed facilitating the legality of  private space travel as a new industry being called “space tourism”. In addition the NASA Authorization Act of 2005 made funding available to carry out the New Vision U.S. Space Exploration Policy.[iv] This policy, to a large extent calls for more participation from the private-sector in space exploration and other programs. Already a critical number of space entrepreneurs have paved the way towards new space industries, as they did during the satellite telecommunications revolution during the 1980s and 1990s. This is only the beginning of a new trend towards further space commercialization and privatization.

The result so far has been millions of dollars are being offered through various prizes to spur increased privatization of space. For example the $10,000,000 Ansari X Prize and many other cash prizes are being offered to spur space entrepreneurship/space privatization. Examples include, the NASA Centennial Challenges Prizes ($100,000,000), the America’s Space Prize ($50,000,000 million), the Heinlein Prize for Practical Accomplishments in Commercial Space Activities ($500,000) and the NASA Ralph Steckler/Space Grant Space Colonization Research and Technology Opportunity involved awards totalling $1,000,000. Entrepreneurs have started developing private spaceship development firms and are selling tickets to trips to outer space.

NASA promotes private sector space development – normal means

Goldin, 1 - NASA Administrator (Daniel, “NASA: Enhanced Strategy for the Development of Space Commerce,” http://www.spaceref.com/news/viewsr.html?pid=3692)

A core NASA mission is "to advance the human exploration, use, and development of space" to benefit the quality of life on Earth. Increasing the scale and diversity of commercial activity in space is essential to fulfilling this mission.

To promote the development of robust space commerce, NASA will implement the following strategic goals:

Goal 1: Remove barriers to space commerce

Goal 2: Use market tools and commercial strategies in furtherance of NASA’s mission and strategic plan
Goal 3: Provide opportunities for new commercial space markets

Goal 4: Support free and fair trade in space goods and services

Goal 5: Strategically align NASA participation in commercial activities with the Agency’s mission and values

NASA funds private space development

Venture Outsource, 8 (“The $17.6 billion 2009 NASA budget,” 2/5, http://www.ventureoutsource.com/contract-manufacturing/trends-observations/2008/the-17-6-billion-2009-nasa-budget) Dale = NASA Administrator Shana Dale

As the International Space Station nears completion, the NASA budget provides funding to help spur development of commercial space transportation services to send cargo and possibly crews to the station after the shuttles retire in 2010. Without commercial providers, the United States will depend on the Russian Soyuz spacecraft to carry astronauts between Earth and the space station.

“The development of space simply cannot be ‘all government all the time,’ ” Dale said. “NASA’s budget for FY 2009 provides $173 million for entrepreneurs – from big companies or small ones – to develop commercial transport capabilities to support the International Space Station. NASA is designating $500 million toward the development of this commercial space capability.

NASA funding of the private sector is development

Fyfe, 6 – PHD candidate at the University of Maryland in College Park (Alonzo, “NASA's $500 Million Investment in Space Development,” Atheist Ethicist blog, 8/20, http://atheistethicist.blogspot.com/2006/08/nasas-500-million-investment-in-space.html
On Friday, NASA announced a milestone in a new project that I think is taking us in the right direction. NASA held a contest to find two new companies that can build rockets for delivering men and supplies to the International Space Station. On Friday, NASA announced the results of the contest. Two companies -- SpaceX and Rocketplane Kistler, will be splitting $485 million in development money and the hope of getting contracts to ship supplies to the space station.
***EXPLORATION
Space Exploration – knowledge gathering

Space exploration is investigating for the purpose of knowledge of the cosmos

Encyclopedia Britannica 11- (Britannica: Academic Edition. “Space Exploration,” http://www.britannica.com/EBchecked/topic/557348/space-exploration)

Space exploration, the investigation, by means of manned and unmanned spacecraft, of the reaches of the universe beyond Earth’s atmosphere and the use of the information so gained to increase knowledge of the cosmos and benefit humanity. A complete list of all manned spaceflights, with details on each mission’s accomplishments and crew, is available in the section Chronology of manned spaceflights. Humans have always looked at the heavens and wondered about the nature of the objects seen in the night sky. With the development of rockets and the advances in electronics and other technologies in the 20th century, it became possible to send machines and animals and then people above Earth’s atmosphere into outer space. Well before technology made these achievements possible, however, space exploration had already captured the minds of many people, not only aircraft pilots and scientists but also writers and artists. The strong hold that space travel has always had on the imagination may well explain why professional astronauts and laypeople alike consent at their great peril, in the words of Tom Wolfe in the The Right Stuff (1979), to sit “on top of an enormous Roman candle, such as a Redstone, Atlas, Titan or Saturn rocket, and wait for someone to light the fuse.” It perhaps also explains why space exploration has been a common and enduring theme in literature and art. As centuries of speculative fiction in books and more recently in films make clear, “one small step for man, one giant leap for mankind” was taken by the human spirit many times and in many ways before Neil Armstrong stamped humankind’s first footprint on the Moon. Achieving spaceflight enabled humans to begin to explore the solar system and the rest of the universe, to understand the many objects and phenomena that are better observed from a space perspective, and to use for human benefit the resources and attributes of the space environment. All of these activities—discovery, scientific understanding, and the application of that understanding to serve human purposes—are elements of space exploration. (For a general discussion of spacecraft, launch considerations, flight trajectories, and navigation, docking, and recovery procedures, see spaceflight.) 

Space Exploration – study of science of space

Space Exploration is the study of the science of space

Space exploration 2011- (“Space Exploration: Dictionary>” June 30. <http://www.launchbase.net/space_exploration/dictionary.htm> [JUNEJA])

Space Exploration: Investigation of interplanetary or interstellar space, its properties, biology and the bodies that exist within it 

Space Exploration – probes, sats, etc

Space exploration is the investigation of the physical condition of space via artificial satellites, space probes, or manned spacecrafts

Columbia Encyclopedia 2007(The Columbia Electronic Encyclopedia: “Space Exploration” <http://encyclopedia2.thefreedictionary.com/space+exploration>)

space exploration, the investigation of physical conditions in space and on stars, planets, and other celestial bodies through the use of artificial satellites (spacecraft that orbit the earth), space probes (spacecraft that pass through the solar system and that may or may not orbit another celestial body), and spacecraft with human crews 

Space Exploration – manned or unmanned

Space exploration is both manned & unmanned spacecrafts.

Encyclopedia Britannica 11- (Britannica: Academic Edition. “Space Exploration,” http://www.britannica.com/EBchecked/topic/557348/space-exploration)

Space exploration, the investigation, by means of manned and unmanned spacecraft, of the reaches of the universe beyond Earth’s atmosphere and the use of the information so gained to increase knowledge of the cosmos and benefit humanity. A complete list of all manned spaceflights, with details on each mission’s accomplishments and crew, is available in the section Chronology of manned spaceflights. Humans have always looked at the heavens and wondered about the nature of the objects seen in the night sky. With the development of rockets and the advances in electronics and other technologies in the 20th century, it became possible to send machines and animals and then people above Earth’s atmosphere into outer space. Well before technology made these achievements possible, however, space exploration had already captured the minds of many people, not only aircraft pilots and scientists but also writers and artists. The strong hold that space travel has always had on the imagination may well explain why professional astronauts and laypeople alike consent at their great peril, in the words of Tom Wolfe in the The Right Stuff (1979), to sit “on top of an enormous Roman candle, such as a Redstone, Atlas, Titan or Saturn rocket, and wait for someone to light the fuse.” It perhaps also explains why space exploration has been a common and enduring theme in literature and art. As centuries of speculative fiction in books and more recently in films make clear, “one small step for man, one giant leap for mankind” was taken by the human spirit many times and in many ways before Neil Armstrong stamped humankind’s first footprint on the Moon. Achieving spaceflight enabled humans to begin to explore the solar system and the rest of the universe, to understand the many objects and phenomena that are better observed from a space perspective, and to use for human benefit the resources and attributes of the space environment. All of these activities—discovery, scientific understanding, and the application of that understanding to serve human purposes—are elements of space exploration. (For a general discussion of spacecraft, launch considerations, flight trajectories, and navigation, docking, and recovery procedures, see spaceflight.) 
Space exploration is the scientific and physical exploration of space via manned or unmanned vehicles

The Cambridge Dictionary of Space technology 2001- (Mark Williamson [JUNEJA])

Space Exploration- The act or process of exploring space. In general usage the term covers almost any aspect of space science and space technology; to those more closely involved with the subject , it is confined to the scientific and physical exploration of space by either manned spacecraft or unmanned spacecraft
Space Exploration – includes robots

Space exploration includes telepresence and operation – human presence isn’t necessary

Lester 9 –Ph. D.  Research Fellow at the University of works on the Stratospheric Observatory for Infrared Astronomy, providing science and management policy, and is representing the astronomical community on the Lunar Exploration Roadmap effort he serves on the congressionally chartered Astronomy and Astrophysics Advisory Committee (AAAC), which reviews and provides advisory oversight and coordination of both space and ground-based astronomical research at NASA, NSF and DOE (Daniel F., “Visions of exploration” Space Policy Volume 25, Issue 4, November 2009, Pages 236-243)

What to do? There are few easy answers. However, the history of US exploration offers insight about places we can start.

First, we should accept that “exploration” is a multivalent term, with many meanings, some of which are contradictory, and all of which have historical precedent. For too long we have looked at the history of exploration selectively, seeking to find the antecedents which justify our own vision of exploration: as science, as human adventure, as geopolitical statement. This is a definitional fight which cannot be won. Space policy must acknowledge the multiple visions for space exploration, developing a clear-eyed metric of value which avoids the vagaries of lofty “exploration-speak”. If the merits of human exploration of the Moon and Mars are primarily symbolic and geopolitical, what are these goals worth in terms of federal funding? What are costs and benefits of missions developed to express “soft power” vs. science? Finally, which goals or combination of goals offers the best chance of long-term buy-in by the taxpayer? While historical precedent defines exploration in terms of human explorers who travel to new destinations, that definition is woefully obsolete with regard to discovery in an era in which teleoperation offers virtual presence for explorers who remain on the surface of the Earth. As has been pointed out by many authors, “robots” have come to be less personal assistants who follow us dutifully, and more expendable extensions of our senses. In this respect, science can be viewed as arguably the most important frontier for humankind, and whether it is done by humans in situ or by humans remotely is no longer a particularly relevant distinction.
Their interpretation is derived from land-based contexts and utterly absurd
Lester and Robinson, 9 –*Ph. D.  Research Fellow at the University of works on the Stratospheric Observatory for Infrared Astronomy, providing science and management policy, and is representing the astronomical community on the Lunar Exploration Roadmap effort he serves on the congressionally chartered Astronomy and Astrophysics Advisory Committee (AAAC), which reviews and provides advisory oversight and coordination of both space and ground-based astronomical research at NASA, NSF and DOE AND ** assistant professor of history at the University of Hartsford. His teaching and research fields include the history of exploration, history of American culture and science, and the history of globalization  (Daniel F., “Visions of exploration” Space Policy Volume 25, Issue 4, November 2009, Pages 236-243, Science Direct)
The word ‘‘exploration’’ threads its way through every discussion of human space flight and often headlines national policy statements about the US space agency. Yet this concept, so rooted in our culture, remains remarkably ill-defined. In this paper, we examine various presumptions implicit in the term and its ramifications for federally supported space endeavors. We argue that historical examples of exploration, widely used by policy makers, often make poor models for contemporary space travel. In particular, historical precedents of exploration set up a land-biased view of discovery, a restriction which impedes full expression of the Vision for Space Exploration and its possible scientific returns. These same precedents also set up a view of discovery that is biased toward in situ human presence, a view that modern technology is rendering increasingly absurd.
Robots count as human presence in space
Faith, 9 - adjunct fellow at the Center for Strategic and International Studies (G. Ryan, The Space Review, 8/31, “Giving NASA a clear mission”, http://www.thespacereview.com/article/1456/1)

If neither technology-oriented nor destination-oriented objectives seem able to provide a sense of direction to guide the nation’s efforts in space, then what can? To approach this question, it is useful to ask why President Kennedy’s challenge to go to the Moon was so effective in providing NASA with leadership. The critical element of this challenge that, although never explicit, was so important to NASA’s health and growth during this period was the transformation—at least in fact, if not in law—into an exploration agency. If we wish to see NASA act effectively as a space exploration agency, then the most direct way to do this is to amend the Space Act to explicitly task the agency with the job of space exploration. However, before we do so, we must define what space exploration actually is.

Space exploration is the expansion of human influence in space.

This definition of exploration is inherently one of capacity building. Human influence in space is a measure of our ability to do useful things beyond the Earth’s surface. In order to do something useful, there has to be some sort of human presence, either humans themselves or their robotic proxies. Once some measure of human influence has been established at some destination in space, there are two ways a space exploration agency can expand that influence. One, the agency can decrease the costs and increase the benefits of human influence at a given location until such influence becomes sufficiently useful that it is economically self-sustaining, at which point continued use of agency resources is unnecessary. Alternately, human influence can be extended to some new place that may in future become home to some form of self-supporting human influence. The key element is that such a mandate compels each step to build on past accomplishments and lay the groundwork for future missions.

Space exploration isn’t confined to human travel

Chen and Ingalls, 10 – members of the Worcester Polytechnic Institute (02/08/10, WPI, “Implications of Robotic Space Mining,” http://www.wpi.edu/Pubs/E-project/Available/E-project-031010-014914/unrestricted/IQP_Final_Draft_2.pdf, ABella)

Professor Rich made an interesting point with respect to space mining and space exploration. We asked whether he thought we needed to do a large amount of  ̳cleaning up‘ on Earth before it would be appropriate to start mining space. His response was

Another question pertaining to robots and humans was the emphasis that NASA places on each. We asked whether Professor Rich [a teacher of CS and IMGD here at WPI, and is currently doing research on human-robot interaction] thought NASA should be focusing more on humans or robots, and he told us that was because it is a better way to maintain our momentum with space exploration. His concern is that firmly declaring that space exploration should only be done by humans will greatly reduce the amount of exploration that can be done.

Space exploration includes robots

Logsdon, 11 ( John M, Professor Emeritus of Political Science and International Affairs at 

George Washington University’s Elliott School of International Affairs (http://www.britannica.com/EBchecked/topic/557348/space-exploration)

space exploration,  the investigation, by means of manned and unmanned spacecraft, of the reaches of the universe beyond Earth’s atmosphere and the use of the information so gained to increase knowledge of the cosmos and benefit humanity. A complete list of all manned spaceflights, with details on each mission’s accomplishments and crew, is available in the section Chronology of manned spaceflights.

Space Exploration includes robots

Brook et. al, 10 - Consultant, Surrey Satellite Technology Ltd. ( 10 october “Space exploration, a new European flagship programme http://ec.europa.eu/enterprise/newsroom/cf/_getdocument.cfm?doc_id=6195)

In this document, the term "space exploration" refers to "the combination of robotic and human activities for the discovery of extra-terrestrial environments that will open up new frontiers for the acquisition of knowledge and peaceful expansion of humankind” 3 . The broad scope of this definition requires that the EU prioritise the proposed activities to be addressed in line with the potential financial envelope and technological capabilities. 

Space exploration means human or robotic exploration 

Chung et al. 10 - Space Policy Institute, Elliott School of International Affairs, The George Washington University. (S.Y., “Synergies of Earth science and space exploration,” Advances in Space Research 45 (2010) 155–168 http://www.geology.wisc.edu/astrobiology/docs/Chung_et_al_2010_Space_Res.pdf)
The term “space exploration” encompasses both robotic and human exploration activities. Using ESA’s deﬁnition from the document entitled: European Objectives and Interests in Space Exploration (ESA, 2007), space exploration is deﬁned as to “extend access and a sustainable presence for humans in Earth–Moon–Mars space, including the Lagrangian Points and near-Earth objects.”
Space exploration can be both human and robotic but must have the goal of expanding human access to space and the discovery of scientific phenomena or commercial utilization opportunities

Seboldt 04- Ph. D. German  Aerospace Center (DLR), (Dr. Wolfgang, “PROPOSAL FOR AN INTEGRATED EUROPEAN SPACE EXPLORATION STRATEGY” pg 1-2, http://www.spacesailing.net/paper/200410_Vancouver_SeboldtBlomeDachwald+.pdf)
What is Space Exploration? 

Science and exploration both have their origin in the human curiosity and desire to understand the world around us, which is one of the driving forces for the cultural evolution and prosperity of mankind. Obviously, the exploration idea has its roots in the exploration and colonization of our Earth, including its many inhospitable regions. The history of humankind shows that societies and individuals need challenges to advance, otherwise they stagnate and decay in the long run. An impressive example is the decay of the Ming Empire of China, which around 1400 AD was the most powerful and knowledgeable nation on Earth. Their advanced ships had explored the oceans up to the east coast of Africa and were about to discover Europe, when all activities were stopped by the Confucian bureaucrats because they were deemed useless. Another driving force for scientific and technological progress is war, but it is hoped that humankind is on the verge to overcome this inhumane threat. Space exploration aims at expanding the present frontiers for human access to the solar system and beyond (both via robots and humans), relying on human experience and involvement and creating emotions and exceptional public interest (Fig. 1). The objective is to look for unknown and fascinating phenomena (incl. landscapes not previously encountered, search for life, etc.), raising new scientific questions, or opening up new fields of applications and commercial utilization (e.g. in-situ resources, tourism). Exploration of space is particularly demanding, since it involves hostile environments and requires sophisticated and thus expensive technologies. Therefore, it should be achieved stepwise: initially by robots, substituting humans and transmitting their findings to Earth (with all the resulting limitations), and later by human presence. This approach seems reasonable in order to prepare and validate the necessary technologies, and to find out the landing sites most interesting for detailed studies by humans. In fact, it has been chosen in the frame of the Apollo Moon landings and is currently pursued in NASA’s Mars exploration program. In this approach, missions like Pathfinder and Mars Exploration Rover (MER), which are also spectacular as stand-alone planetary science missions, can be considered as precursors for human landings. Within the foreseeable future, robots can not fully replace humans who are able to react flexibly and make decisions in unexpected situations. On Earth, for example, it is unimaginable that geologic field exploration could be done without humans. It should be kept in mind, however, that human missions may comprise more than just science and technology driven rationales, e.g., philosophical, ethical, and political aspects 

Space exploration is akin to a geographic expedition, it is the investigation of the universe by means of spacecraft
Bohlmann 09 –Ph. D., Legal Officer at the headquarters of the European Space Agency in Paris, France  (Ulrike M., “The term “exploration” in the Corpus Iuris Spatialis”,  Humans in Outer Space - Interdisciplinary Odysseys pg. 183) 
The term “exploration” occupies a prominent place in the international space law codifications. The full title of the so-called “Magna Charta of Space Law” reads “Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, including the Moon and Other Celestial Bodies” The second paragraph of the preamble recognizes the common interest of all mankind in the progress of the exploration and use of outer space for peaceful purposes; Articles I and 2 stipulates the general freedom for all states to explore and use outer space, including the moon and other celestial bodies. In general, the term “exploration” signifies investigation, search, study, or travel for discovery parallel to a geographic expedition. In a narrower sense, the term is understood to mean investigation of the universe beyond the Earth’s atmosphere by means of manned and unmanned spacecraft. 
Space Exploration – includes telescopes

Space exploration is inclusive of ground based observatories 

MacDonald, 10 – a research scientist at Carnegie Mellon University (Andrew, 09/03/10, CMU, “A Brief Note on the Economic History of Space Exploration in America,” http://www.cmu.edu/silicon-valley/files/pdfs/macdonald-alex/brief-history-space-explore.pdf, ABella)

For hundreds of years prior to the Space Age, we explored space through the telescopes of ground-based astronomical observatories. If we consider discoveries made through observations by robotic spacecraft to be space exploration, then we should consider discoveries made through ground-based astronomical observatories to be space exploration as well. In both cases the experience of the human observer is fundamentally the same – that of having vision extended into space through advanced technology. By using a consistent metric to compare the cost of that technology, whether spacecraft or telescope, we can examine the economic history of space exploration in America as a continuum extending from the mid-19th century to the present day and identity long-run trends in funding. Two significant observations can be drawn from the calculations above. First, even before the mid-twentieth century, space exploration projects of comparative relative magnitude to small-to- mid-sized robotic spacecraft were relatively common. Second, for most of its history, space exploration in America has been principally funded by private sources. The re-emergence of this trend, in both astronomy and space exploration more generally, may be robust and long-lasting. Plans for the development of space exploration infrastructure should consider that economically.

Space exploration includes telepresence and operation – human presence isn’t necessary

Lester 9 –Ph. D.  Research Fellow at the University of works on the Stratospheric Observatory for Infrared Astronomy, providing science and management policy, and is representing the astronomical community on the Lunar Exploration Roadmap effort he serves on the congressionally chartered Astronomy and Astrophysics Advisory Committee (AAAC), which reviews and provides advisory oversight and coordination of both space and ground-based astronomical research at NASA, NSF and DOE (Daniel F., “Visions of exploration” Space Policy Volume 25, Issue 4, November 2009, Pages 236-243)

What to do? There are few easy answers. However, the history of US exploration offers insight about places we can start.

First, we should accept that “exploration” is a multivalent term, with many meanings, some of which are contradictory, and all of which have historical precedent. For too long we have looked at the history of exploration selectively, seeking to find the antecedents which justify our own vision of exploration: as science, as human adventure, as geopolitical statement. This is a definitional fight which cannot be won. Space policy must acknowledge the multiple visions for space exploration, developing a clear-eyed metric of value which avoids the vagaries of lofty “exploration-speak”. If the merits of human exploration of the Moon and Mars are primarily symbolic and geopolitical, what are these goals worth in terms of federal funding? What are costs and benefits of missions developed to express “soft power” vs. science? Finally, which goals or combination of goals offers the best chance of long-term buy-in by the taxpayer? While historical precedent defines exploration in terms of human explorers who travel to new destinations, that definition is woefully obsolete with regard to discovery in an era in which teleoperation offers virtual presence for explorers who remain on the surface of the Earth. As has been pointed out by many authors, “robots” have come to be less personal assistants who follow us dutifully, and more expendable extensions of our senses. In this respect, science can be viewed as arguably the most important frontier for humankind, and whether it is done by humans in situ or by humans remotely is no longer a particularly relevant distinction.
Space Exploration – human presence key 
Space exploration must include a human component

Lester and  Robinson, Lester: Department of Astronomy at University of Texas, Robinson: University of Hartford, Visions of Exploration, 09- (Volume 25 p. 240 Space Policy. 2009 [JUNEJA])

Within the political sphere, space exploration gains its relevance largely through symbolism, both as a human quest and a geopolitical strategy. Of the half dozen campaign speeches that mentioned space flight at the 2008 Democratic National Convention, none mentioned science. For all of them space flight was useful as a measure of human (and more specifically American) achievement. In the Republican campaign arena, John McCain’s policy statement about exploration was quite revealing: Although the general view in the research community is that human exploration is not an efficient way to increase scientific discoveries given the expense and logistical limitations, the role of manned space flight goes well beyond the issue of scientific discovery and is a reflection of national power and pride [22]. In the national conversation about the meaning of space exploration, not much has changed since the Augustine Commission considered these questions in 1990 [23]. ‘‘Some point out that most space science missions can be performed with robots for a fraction of the cost of humans’’, they said, ‘‘and that therefore the manned space program should be curtailed. Others point out that the involvement of humans is the essence of exploration, and that only humans can fully adapt to the unexpected.’’ 

Exploration means to expand human presence to space
Logsdon, 9 – professor of political science at George Washington, former director of the Space Policy Institute (John, “Fifty Years of Human Spaceflight Why Is There Still a Controversy?,”  http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20100025875_2010028362.pdf)

Exploration as a Compelling Rationale

Many believe that the only sustainable rationale for a government-funded program of human spaceflight is to take the lead in exploring the solar system beyond low Earth orbit.20 The MIT white paper provides an insightful definition of exploration:

Exploration is a human activity, undertaken by certain cultures at certain times for particular reasons. It has components of national interest, scientific research, and technical innovation, but is defined by none of them. We define exploration as an expansion of the realm of human experience, bringing people into new places, situations, and environments, expanding and redefining what it means to be human. What is the role of Earth in human life? Is human life fundamentally tied to the earth, or could it survive without the planet?

Human presence, and its attendant risk, turns a spaceflight into a story that is compelling to large numbers of people. Exploration also has a moral dimension because it is in effect a cultural conversation on the nature and meaning of human life. Exploration by this definition can only be accomplished by direct human presence and may be deemed worthy of the risk of human life.21
In the wake of the 2003 Columbia accident that took the lives of seven astronauts and the report of the Columbia Accident Investigation Board that criticized the absence of a compelling mission for human spaceflight as “a failure of national leadership,”22 the United States, in January 2004, adopted a new policy to guide its human spaceflight activities. The policy directed NASA to “implement a sustained and affordable human and robotic program to explore the solar system and beyond” and to “extend human presence across the solar system, starting with a human return to the Moon by the year 2020, in preparation for human exploration of Mars and other destinations.”23 This policy seems totally consistent with the definition of exploration provided in the MIT white paper. The issue is whether such a policy and its implementation, focusing on human exploration beyond Earth orbit, can provide an adequate and sustainable justification for a continuing program of government-sponsored spaceflight that will make contributions that will outweigh the costs and risks involved to the “primary objectives” of national pride and prestige, and also to some of the several “secondary objectives.”

Space exploration is anything designed, developed, built, and operated by human and space vehicles for the purposes of bettering humanity

Boeing 11- (“Boeing Space Exploration.” June 2011 <http://www.boeing.com/defense-space/space_exploration/backgrounder.pdf>) [JUNEJA]

Description and Purpose: Boeing Space Exploration, headquartered in Houston, is a leading provider of human space flight and space exploration systems and services. Since the dawn of the Space Age, Boeing has designed, developed, built and operated human and robotic space vehicles as well as supporting hardware. The Boeing legacy began with the X-15, spanned Gemini, Mercury, Apollo and Skylab, and continues with the Space Shuttle, International Space Station and Commercial Crew programs. Space Exploration, a division within Boeing Defense, Space and Security’s Network and Space Systems business, employs approximately 3,000 people in Alabama, California, Florida and Texas.  Boeing’s Space Exploration division supports the safe fly-out of the space shuttle program and will continue to work with NASA and its partners on the International Space Station (ISS) program to maximize its utility as a national research facility for the benefit of all mankind. As NASA defines it roadmap for the future, Boeing will apply its 50 years of experience in human spaceflight to assist NASA as it matures the technologies needed, such as a Space Launch System for crewed exploration missions beyond Earth orbit, while leveraging our design work to date on the Ares I upper stage rocket and associated avionics. Boeing is working with NASA to ensure continued U.S. leadership in human spaceflight programs.

Space Exploration must be human research of the risky and unknown

 Hsu and Cox, Hsu: Ph.D. NASA GSFC Sr. Fellow, Aerospace Technology Working Group Cox: Ph.D. Founder & Director Aerospace Technology Working Group, 09. - (Aerospace Technology working group: p. 9-10 “Sustainable Space Exploration and Space Development: A Unified Strategic Vision” March 29, 2009. <http://www.spacerenaissance.org/papers/A-UnifiedSpaceVision-Hsu-Cox.pdf> [JUNEJA])

NASA is the right government agency to conduct the nation’s space exploration programs and projects, including Earth science, space science, and a planetary defense effort. Although an efficient and functioning NASA is critical to the success of the nation’s space exploration programs, NASA and its efforts in manned and robotic planetary science should represent only part of the larger picture of America’s human activities in space. There is a much broader category of human space activity that cannot be handled or managed effectively or successfully by a government agency such as NASA. Even with adequate reform in its governance model, NASA would not be the right institution to lead or manage the nation’s business in Space Development projects. Human space development activities, such as creation of affordable launch vehicles, RLVs, space-based solar power, space tourism, communication satellites, and transEarth or trans-lunar space transportation infrastructure systems are primarily commercial development endeavors that are not only cost-benefit-sensitive in project management, but also subject to fundamental business principles related to profitability, sustainability, and market development. In contrast, space exploration involves human scientific research and development (R&D) activities that require exploring the unknown, “pushing the envelope” to reach new frontiers, and taking higher risks with full government and public support, and these need to be invested in solely by taxpayer contributions 

Exploration is only human activity

Mindell et al, 9 -  Slava Gerovitch is a lecturer in the Department of Mathematics and the Program in Science, Technology, and Society at the Massachusetts Institute of Technology. David A. Mindell is Dibner Professor of the History of Engineering and Manufacturing, Professor of Aeronautics and Astronautics, and Director of the Program in Science, Technology, and Society at the Massachusetts Institute of Technology. Asif A. Siddiqi is Assistant Professor of History at Fordham University. “The Future of Human Spaceflight: Objectives and Policy Implications in a Global Context” published in 2009 carnegie.org/fileadmin/Media/Publications/PDF/spaceFuture.pdf)

What, then, is exploration? Exploration is a human activity, undertaken by certain cultures at certain times for particular reasons; it has components of national interest, scientific research, and technical innovation but is defined exclusively by none of them.26 We define exploration as an expansion of the realm of human experience—that is, bringing people into new places, situations, and environments, and expanding and redefining what it means to be human.

Exploration in the context of space activity addresses a number of key questions, such as: what is the role of the Earth in human life? Is human life fundamentally tied to the Earth? Could it survive without the planet?
Human presence, and its attendant risk, turns a spaceflight into a story that is compelling to large numbers of people. Exploration also has a moral dimension because it is in effect a cultural conversation on the nature and meaning of human life. Exploration by this definition can be accomplished only by direct human presence and may be deemed worthy of the risk of human life. “Ships [of discovery] must voyage into a moral universe that explains who a people are and how they should behave, that criticizes and justifies both the sustaining society and those it encounters.”27
Exploration refers to creating a sustainable human presence in space
ESA 07- European Space Agency (November 2007, “European Objectives and Interests in Space Exploration” pg. 8)

 “Explore”: (1) travel through an unfamiliar area in order to learn about it; (2) inquire into or discuss in detail; (3) examine by touch. (Oxford English dictionary definitions) 

“Space exploration”: Extend access and a sustainable presence for humans in Earth-Moon-Mars space, including the Lagrangian Points and near-Earth objects 
Space Exploration – NOT tourism or colonization

Space Exploration excludes Tourism OR living in space

Lester and  Robinson, Lester: Department of Astronomy at University of Texas, Robinson: University of Hartford, Visions of Exploration, 09- (Volume 25 p. 239 Space Policy. 2009 [JUNEJA])

For space scientists such as Harvard astronomer Bob Kirshner, the concept of exploration is a form of field science. ‘‘Exploration without science is merely tourism’’, he remarked in his 11 July 2005 ‘Statement on the Role of Science in the Vision for Space Exploration’ as President of the American Astronomical Society. The label of explorer as ‘‘tourist’’ e and its applicability to operations in low-Earth orbit e was picked up thoughtfully a year before by the British astron- omer-astronaut Michael Foale in response to a 2004 question by journalist Keith Cowing [20]. So, I am not going to quibble with the use of the word, but it certainly means that if we want to go onboard the ISS and spend 6 or 7 months working, as you say, in an environment that doesn’t make you ‘go anywhere’, in that I am just floating from this side of the room to that side, and I get to know that small space very well. Am I exploring? No. 

Space Exploration – for discovery
Space exploration is for new discoveries
NASA 10 (“The NASA Fundamental Space Biology Science Plan 2010-2020”, 11-4, http://www.nasa.gov/pdf/541222main_10-05-17%20FSB%20Sci%20Plan-Signed_508.pdf)

What is Space Biology? 

The only life we have yet encountered in the universe is life on Earth. Every known living thing evolved under the common influence of Earth’s gravity, atmosphere, and radiation. Space exploration, defined as missions conducted to pursue new discoveries, new development and new applications beyond Earth, can be accomplished in different ways by people traveling on spacecraft, or by robot surrogates monitored by people. FSB conducts research to optimize the value of the human exploration component by all practical means.

Space Exploration – no deep space

“exploration” exclusively means toward the moon, mars, or near earth – it excludes the greater OUTER SPACE.  
Curtis 9 (Dr. Jeremy, Head of Education – UK Space Agency, et al., “Space Exploration Review”, British National Space Centre, December, http://www.lpi.usra.edu/lunar/strategies/UKSpaceExporationReview2009.pdf)

2.4 What is space exploration?

In the context of this report space exploration encompasses the region of the solar system that is accessible to human beings using currently feasible technology (or to reiterate the Global Exploration Strategy, 'Solar System destinations where humans may one day live and work').  This includes the Moon, Mars, certain Near Earth Objects (asteroids) and particular regions of space from Low Earth Orbit (LEO) through to the various libration points in the Earth-Moon and Earth-Sun systems.  These latter locations have special properties and uses (see box on p22). 

Excluded from this definition of space exploration is the purely scientific exploration of the outer Solar System (since we cannot yet build space vehicles able to carry and protect astronauts on such voyages), as well as space-based observatories used to study the stars and universe beyond.  Likewise unmanned satellites in Earth orbit are excluded – for example those providing Earth observation, communications and navigation services).   Both robotic and human activities are included – exploration per se does not favour one over the other, though in many cases a combination of both is the best approach.

Space exploration within this definition encompasses projects which may combine in varying degrees scientific, technological, cultural and economic goals.  Example goals include science objectives such as the study of lunar geology to understand the history of the Earth; technology demonstrations, such as testing new communication techniques; and commercial projects such as the search for  usable mineral resources on the Moon or Near Earth Objects.

Space Exploration – only deep space
Exploration refers to Deep space
Schmitt 3 (Harrison, Chair – Interlune-Intermars Initiative, Inc. and Astronaut – Apollo 17, Testimony Before the Senate Commerce, Science, and Transportation Committee, 11-6, http://www.chicagospace.org/schmitttestimony.html)

Appendix A: Space Exploration And Development - Why Humans?

The term "space exploration" implies the exploration of the Moon, planets and asteroids, that is, "deep space," in contrast to continuing human activities in Earth orbit. Human activities in Earth orbit have less to do with exploration and more to do with international commitments, as in the case of the Space Station, and prestige and technological development, as in the case of China and Russia. There are also research opportunities, not fully recognized even after 40 years, that exploit the opportunities presented by being in Earth orbit.

Deep space exploration has been and should always be conducted with the best combination of human and robotic techniques. Many here will argue the value of robotics. I will just say that any data collection that can be successfully automated at reasonable cost should be. In general, human being's should not waste their time with activities such as surveying, systematic photography, and routine data collection. Robotic precursors into situations of undefined or uncertain risk also are clearly appropriate.

Space Exploration – no remote sensing
Space exploration excludes remote sensing
Curtis et al, 9 – Review Leader for the UK Space Exploration Review, British National Space Center (Jeremy “UK Space Exploration Review”, http://www.lpi.usra.edu/lunar/strategies/UKSpaceExporationReview2009.pdf)

2.4 What is space exploration?

In the context of this report space exploration encompasses the region of the solar system that is accessible to human beings using currently feasible technology (or to reiterate the Global Exploration Strategy, 'Solar System destinations where humans may one day live and work'). This includes the Moon, Mars, certain Near Earth Objects (asteroids) and particular regions of space from Low Earth Orbit (LEO) through to the various libration points in the Earth-Moon and Earth-Sun systems. These latter locations have special properties and uses (see box on p22).

Excluded from this definition of space exploration is the purely scientific exploration of the outer Solar System (since we cannot yet build space vehicles able to carry and protect astronauts on such voyages), as well as space-based observatories used to study the stars and universe beyond. Likewise unmanned satellites in Earth orbit are excluded – for example those providing Earth observation, communications and navigation services). Both robotic and human activities are included – exploration per se does not favour one over the other, though in many cases a combination of both is the best approach. 

Space exploration within this definition encompasses projects which may combine in varying degrees scientific, technological, cultural and economic goals. Example goals include science objectives such as the study of lunar geology to understand the history of the Earth; technology demonstrations, such as testing new communication techniques; and commercial projects such as the search for usable mineral resources on the Moon or Near Earth Objects. 
Space exploration excludes activities in orbit 
Schmitt, 3 - Chair Of Interlune-Intermars Initiative and Apollo 17 astronaut, (Harrison, November 6, Chairman Of Interlune-Intermars Initiative, “ Testimony on the Commercial Development of Lunar Resources” http://www.chicagospace.org/schmitttestimony.html)

The term "space exploration" implies the exploration of the Moon, planets and asteroids, that is, "deep space," in contrast to continuing human activities in Earth orbit. Human activities in Earth orbit have less to do with exploration and more to do with international commitments, as in the case of the Space Station, and prestige and technological development, as in the case of China and Russia. There are also research opportunities, not fully recognized even after 40 years, that exploit the opportunities presented by being in Earth orbit.
Space exploration entails looking outward from Earth

VEGA 11 -  VEGA supports many European Space exploration missions, the vast majority of which are currently undertaken by the European Space Agency (ESA). These include: Smart 1, XMM, ULYSSES, INTEGRAL, Mars Express, Venus Express, Rosetta, HUYGENS, BEPI-COLUMBO, Herschel-Planck, GAIA, DARWIN and ExoMars (VEGA Space, 2011, http://www.vegaspace.com/newsroom/in_focus/space_exploration.aspx)
 What is Space exploration?

Space exploration missions are about looking outward from Earth towards the Sun, other planets the universe and beyond. Mission objectives include seeking to shed light on the evolution of our solar system, our place in the universe, what the future may hold and the origins of life. 

Earth observation is broader than space exploration satellites
Rast et al, 99 - ESA Directorate for Scientiﬁc Programmes, ESTEC, Noordwijk, The Netherlands (M., “Payload-Mass Trends for Earth-

Observation and Space-Exploration

Satellites,” www.esa.int/esapub/bulletin/bullet97/rast.pdf)

Space Science missions are generally more exploratory in nature (Fig. 2), do not have to satisfy operational requirements, and consequently have less-stringent resolution and stability requirements than Earth Observation missions. Moreover, the tasks assigned to Space Exploration satellites are usually highly focussed, whilst Earth Observation satellites have traditionally been designed to serve a broader range of disciplines and consequently of users.

Space exploration is exclusively going to other worlds which includes the Moon
Shrunk 8 –  Aerospace Engineer,  M.D.,  Faculty  Member  of  the  Kepler  Space  Institute,  author  and  Founder  of  the  Quality  of  Laws  Institute (David, “The Moon: resources, future development, and settlement”, Pg xxv)

With the United States setting the goal of returning humans to the Moon by 2020, we are at long last on track for the rebirth of crewed space exploration. Space exploration is not an endless circling of Earth; it is going to other worlds. But why return to the Moon? Haven’t we been there, done that? Hardly. There is still much to learn from the Moon, resources to utilize, and unlimited economies to launch. An observatory on the back side of the Moon would be a giant leap for astronomy, but there is a for more important reason to return. As when youths leave home for college, the Moon can become a schooling place, a stepping-stone to the boundless horizons of human destiny. We return to the Moon to practice living off the extraterrestrial land and to test not only engineering systems but also political and social prerequisites. With the experience gained from research stations on the Moon, people from Earth will one day walk the ancient river valleys of Mars, dive the ice seas of Europa, climb the Great Wall of Miranda, and cross the far edge of the solar system. The continued exploration of the solar system is a challenge that can unite nations, inspire youth, advance science, and ultimately end our confinement to one fragile planet. 
Space exploration requires the use of space travel
Desai 03-Currently an Engineer at Northrop Grumman Corporation, this was written as a report for his graduate degree, Northrop Grumman is a leading global security company providing innovative systems, products and solutions in aerospace, electronics, information systems, and technical services to government and commercial customers worldwide. (2003, Ankit, “The Cost Ethics of Space Exploration”, http://cseserv.engr.scu.edu/StudentAccounts/ENGR019Fall2003/ADesai/ADesai_ResearchPaper.pdf)

First, let me define what space exploration is. According to the Encarta Encyclopedia, space exploration is the quest to use space travel to discover the nature of the universe beyond Earth. Many centuries before space research began, many dreamt of flying into space and exploring unknown planets and solar systems. Although the technologies needed to explore weren't invented until the 20th century, tools were invented that allowed the study of space from the ground. Rockets were developed sometime in the 11th century. Fueled by gunpowder, these rockets were used as weapons. In the 17th century, Galileo used the telescope in order to study the moon as well as other planets in our solar system. He had mapped the major visible mountains and valleys of the Moon and concluded that it was a solid world. Another Scientist by the name of Johannes Kepler calculated the elliptical orbits of the planets using the telescope.(1) 
Space Exploration – No Personal Advocacy Affs

Exploration refers to the government space program – not your personal advocacy

Spudis, 10 - Senior Staff Scientist at the Lunar and Planetary Institute in Houston, Texas. He was Deputy Leader of the Science Team for the Department of Defense Clementine mission to the Moon in 1994 and is the Principal Investigator of an imaging radar experiment on the Indian Chandrayaan-1 mission, launched to the Moon in October, 2008 (Paul, “Have We Forgotten What Exploration Means?,” 1/25,
http://blogs.airspacemag.com/moon/2010/01/have-we-forgotten-what-exploration-means/)

As long as we are navel-gazing during this policy hiatus, I want to examine a topic that many think is self-evident: what activities do we mean by the word “exploration?”  NASA describes itself as a space exploration agency; we had the Vision for Space Exploration.  The department within the agency developing the new Orion spacecraft and Ares launch vehicle is the Exploration Systems Mission Directorate.  So clearly, the term is tightly woven into the fabric of the space program.  But exactly what does exploration encompass?

Exploration can have very personal meanings, such as your own exploration of a new town, or a new and unknown field of knowledge.  Here, I speak of the collective, societal exploration exemplified by our national space program.  This exploration began in 1957, when the launch of Sputnik by the Soviet Union initiated a decade-long “space race” of geopolitical dimensions with the United States.  That race culminated with our first trips to the Moon.  Once its primary geopolitical rationale had been served, Moon exploration was terminated.  Since then, the “space program” has been astonishingly unfocused – drifting from a quest to develop a reusable spacecraft to building orbiting space stations – and despite numerous studies affirming needed direction, unfulfilled plans to send humans back to the Moon and eventually on to Mars.

When the race to the Moon began 50 years ago, space was considered just another field of exploration, similar to Earth-bound exploration of the oceans, Antarctica, and even more abstract fields such as medical research and technology development.  Moreover, many used the term “frontier” when speaking about space, touching a very familiar chord in our national psyche by drawing an analogy with the westward movement in American history.  What better way to motivate a nation shaped by the development of the western frontier than by enticing it with the prospect of a new (and boundless) frontier to explore?  After all, we are descended from immigrants and explorers.  Over time however, few recognized that there had been a shift in the definition and understanding of just what exploration represented.

Starting around the turn of the last century, while still retaining its geopolitical context, exploration became closely associated with science.  Although first detectable in the 19th Century exploration of America and Africa, the tendency to use science as the rationale for geopolitical exploration reached its acme during the heroic age of polar exploration.  Amundsen, Nansen, Cook, Peary, Scott and Shackleton all had personal motivations to spend years of their lives in the polar regions, but all of them cloaked their ego-driven imperatives in the mantle of “scientific research.”  After all, the quest for new knowledge sounds much nobler than self-gratification, global power projection or land grabbing.

Science has been part of the space program from the beginning and has served as both an activity and a rationale.  The more scientists got, the more they wanted.  They realized that their access to space depended upon the appropriation of enormous amounts of public money and hence, supported the non-scientific aspects of the space program (although not without some resentment).  Because science occurs on the cutting edge of human knowledge, its conflation with exploration is understandable.  But originally, exploration was a much broader and richer term.  Which brings us back to the analogy with the westward movement in American history and the changed meaning of the word “exploration.”  A true frontier has explorers and scientists, but it also has miners, transportation builders, settlers and entrepreneurs.  Many are perfectly satisfied to limit space access to only the former.

“Exploration without science is tourism.” – Statement of the American Astronomical Society on the Vision for Space Exploration, July 11, 2005

This fatuous quote accurately reflects the elitist, constricted mindset of many in the scientific community.  In one fell swoop, the famous explorers of history – Marco Polo, Columbus, Balboa, Drake – are consigned to the category of  “tourist.”  Overcoming great difficulty and hardship, these men sought new lands for many varied reasons.  Exploration includes obtaining new knowledge but it does not end there; it begins there.  The quest for new lands has always been a search for new territories, resources, and riches.  Historically, survival and wealth creation are stronger drivers of exploration and settlement than curiosity.

What is missing from our current program of space exploration is a firm understanding that it must generate wealth, not just consume it.  Exploration is more than an experiment.  The idea of space as a sanctuary for science has trapped us in an endless loop of building expendable hardware to support science experiments.  Once the data are obtained, of what use is an empty booster or a used rover?  We’ve “been there” and a pipeline of new inquiry awaits, to be facilitated by new spacecraft and new sensors designed to reach new destinations of study.  Hugely expensive equipment must be developed to support science while the idea of creating transportation infrastructure or settlement is branded as “budget busting” (i.e., manned space exploration cuts into science’s budget).  So “exploration” lives to enable science, period.
This is our current model of space exploration.  I contend that it is not exploration as historically understood and practiced.  Traditionally, science (knowledge gathering) was a tool in the long process of exploration, which included surveys, mining, infrastructure creation and settlement (all advanced and protected with military assistance).  This was the model of national exploration prior to the 20th Century and it is readily applicable today – if we change our business model for space. What is needed is the incremental, cumulative build-up of space faring infrastructure that is both extensible and maintainable, a growing system whose aim is to transport us anywhere we want to go, for whatever reasons we can imagine, with whatever capabilities we may need.
These changes do not require that an ever-increasing amount of new money be spent on space.  Instead, true exploration requires only the understanding that it must contribute more to society than it consumes.  And the American people have every right to expect as much in return for their years of supporting NASA.

***AND/OR
And/Or = one or the other or both

And/or means one or the other or both

Words and Phrases, 07  Volume 3A, page 220

C.A.1 (Mass.) 1981.  Words “and/or,” for contract purposes, commonly mean the one or the other or both.  Local Division 589 Amalgamated Transit Union, AFL-CIO, CLC v. Com. of Mass., 666 F.2d 618, certiorari denied Local Div. 589, Amalgamated Transit Union AFL-CIO v. Massa¬chusetts, 102 S.C!. 2928, 457 U.S. 1117, 73 L.Ed.2d 1329.-Contracts 159.

And/or is interchangeable

Ballentine’s Law Dictionary, 1969  (3d. ed, p. 73)

In statutes, however, the use of the expression “and/or” has been considered to have a significance, the view being that the intention of the legislature in using the expression is that the word “and” and the word “or” are to be construed as used interchangeably.  50 Am Jurisprudence 1st Statutes.

And/or means both or one

Merriam-Webster ( “And/or”, http://www.merriam-webster.com/dictionary/and/or
Definition of AND/OR

—used as a function word to indicate that two words or expressions are to be taken together or individually <language comprehension and/or production — David Crystal> 

And/or is either or both
Cambridge Dictionary( “and/or”, http://dictionary.cambridge.org/dictionary/british/and_1)

and/or

used to mean that either one of two things or both of them is possible 

***DEVELOPMENT
Space Development – UN definition

UN Definition of Space Development

UN OOSA  09  United Nations Office for Outer Space Affairs - Committee on the Peaceful Uses of Outer Space 

[ A/AC.105/C.2/2009/CRP.14, 30 March 2009, Legal Subcommittee Forty-eighth session 23 March - 03 April 2009,  Item 11 of the agenda,  United Nations, http://www.unoosa.org/pdf/limited/c2/AC105_C2_2009_CRP14E.pdf]

 Article 2 

(Definitions) 

The terms in this act are defined as follows: 

 1. "Space development" means any one of the following items: 

  (a) Research activities and technology development activities relevant to the design, manufacturing, launch, 

and/or operation of space objects and 

  (b) The use and exploration of outer space as well as activities that promote such activities. 

 2. "Space development project" means projects that promote space development and projects that promote the 

development of the relevant sectors in education, technology, information, and industry, etc. 

 3. "Space objects" are objects designed and manufactured for use in outer space including space launch vehicles, artificial satellites, and spaceships and their components. 

 4. "Space accident" means an accident causing loss of life, personal injury or damage to property due to the fall, 

collision, or explosion of space objects and/or similar situations. 

 5. "Satellite information" means imagery, voice, sound, data or any information resulting from the combination 

of the above (including its processing and use) gained from artificial satellites. 

Space Development - lots

Space development includes launch vehicles, RLVs, space-based solar power, space tourism, communication satellites, and transEarth or trans-lunar space transportation infrastructure systems

Hsu and Cox Feng, Ph.D. is a Sr. Fellow, Aerospace Technology Working Group and Ken, Ph.D., is a  Founder and Director Aerospace Technology Working Group ‘9 ( An Aerospace Technology Working Group White Paper Version 2.1.1, “ Sustainable Space Exploration and Space Development: A Unified Strategic Vision”, March 29, 2009, http://www.spacerenaissance.org/papers/A-UnifiedSpaceVision-Hsu-Cox.pdf)

Even with adequate reform in its governance model, NASA would not be the right institution to lead or manage the nation’s business in Space Development projects. Human space development activities, such as creation of affordable launch vehicles, RLVs, space-based solar power, space tourism, communication satellites, and transEarth or trans-lunar space transportation infrastructure systems are primarily commercial development endeavors that are not only cost-benefit-sensitive in project management, but also subject to fundamental business principles related to profitability, sustainability, and market development
Space Development – R&D, Testing, Eval

R+D, testing, and evaluation

Rau 99 (Russell A., Assistant Inspector General, “Earned Value Management at NASA”, Audit Report, 9-30, http://oig.nasa.gov/audits/reports/FY99/pdfs/ig-99-058.pdf)

NASA has substituted the word “development” for “research, development, test, and evaluation” in the subsequent version of NPD 9501.3.

Space development includes R+D and activities to facilitate exploration

SDPA 5 (Space Development Promotion Act of the Republic of Korea, Journal of Space Law, 33, 5-31, http://www.spacelaw.olemiss.edu/library/space/Korea/Laws/33jsl175.pdf)

Article 2 (Definitions) 

Definitions of terms used in this Act are as follows: 

(a) The term “space development” means one of the following: 

(i) Research and technology development activities related to design, production, launch, operation, etc. of space objects;   

(ii) Use and exploration of outer space and activities to facilitate them; 

(b)  The term “space development project” means a project to promote space development or a project to pursue  the development of education, technology, information,  industry, etc. related to space development; 

(c)  The term “space object” means an object designed and  manufactured for use in outer space, including a launch  vehicle, a satellite, a space ship and their components; 

(d)  The term “space accident” means an occurrence of  damage to life, body or property due to crash, collision or  explosion of a space object or other situation; 

(e)  The term “satellite information” means image, voice, sound or data acquired by using a satellite, or in formation made of their combination, including processed or applied information. 

Space Development – Peaceful only

“Space development” is creating hardware for peaceful purposes --- includes satellites and launch vehicles

Hwang 6 (Chin Young, Policy and International Relations Division – Korea Aerospace Research Institute, “Space Activities in Korea—History, Current Programs and Future Plans”, Space Policy, 22(3), August, p. 199)

Space development in Korea has several characteristics. First, space development activities are initiated by a scientific research institute, KARI, and a university, KAIST SaTRec, for peaceful purposes. Most development projects have been proposed by research institutes, not government decision makers. Second, most satellite missions are multipurpose. Since space development has not been initiated by the top levels of government, funding has to be sought by research institutes and MOST. In order to get enough funds, missions must be able to meet various requirements of related ministries. At the same time, each space development project has to justify its feasibility in terms of an economic cost–benefit analysis. Third, Korean space activities have been focused on hardware—development of satellites and launch vehicles—rather than on the development of a full vision and the missions that would accompany this. The national space development plan reflects these characteristics, even though it contains some mention of space science and manned missions to the ISS through the international cooperation program.

Space development is peaceful sharing
Vuillemot 01- Aerospace Engineering, Masters of Science Computational Fluid Dynamics, Research Assistant; Professor Uri Shumlak • NASA Graduate Fellow, Masters of Science Technical Japanese (Ward W., “Japan’s Space Development: Past, Present, and Future”, http://web.mac.com/wwv/docs/japanese.space.development.pdf)
To begin, we will examine how its members perceive the development of outer space within an international and globally inclusive framework. Congruent with other world nations, the commission defined the development of outer space as, “In order to contribute to the continual prosperity of life on Earth, we should strive to effectively maximize the utilization of the limitless possibilities of unknown outer space through mankind’s shared assets.” [11] 
Space Development – staffed projects – not tech

Space development is limited to staffed commercial projects; everything else is space technology which is distinct

Livingston 07 – former adjunct professor in the Graduate School of Business at Golden Gate University his doctoral dissertation was titled “Outer Space Commerce:  Its History and Prospects” citing Eric Westling co-author of “The Space Elevator” and numerous papers on space tech and development [quals in card] (9/10/07, “This Week On The Space Show: Eric Westling”, http://www.thespaceshow.com/guest.asp?q=298)

Eric Westling is a science writer, pundit on science, technology, and economics. He is the co-author of “The Space Elevator” with Dr. Brad Edwards . In addition, Mr. Westling is retired and is a former Army officer and helicopter pilot, civilian Airline Transport Pilot (ATP), former consultant to many small companies regarding engineering, computer, and business troubleshooting. His most recent papers are on Solar Power Satellites, Economics of the Space Elevator, Energy and time lag in the 21st century , and Eric’s axioms (a list of principles of science, technology and economics). Mr. Westling stats that “Space Development is the only long term answer to the, just starting, energy shortage; which will otherwise continue until we have an economic collapse.” He believes that no-one is doing space development . Instead, we have space technology, not development. NASA has no TRL 10 – therefore no plans to develop space . He defines space development as the rapid expansion of manned commercial projects in space. 

Space Development – not researching

Development means the deployment of tech – not researching tech
Chayes ‘85 -- Leading International Law Specialist, Kennedy Administration's Chief International Lawyer, and Felix Frankfurter Professor of Law, Emeritus [deceased] (Summer 1985, Abram, “Space Weapons: The Legal Context”, Daedalus Vol. 114, No. 3, Weapons in Space, Vol. II: Implications for Security Pg. 202-203 http://www.jstor.org/pss/20024990)

Development

ACDA Director Gerard C. Smith was questioned on this subject by Senator Henry Jackson during the Senate hearings on approval of the ABM treaty. A written response was prepared by the administration after a thorough review of the negotiating record. It states: 

The prohibitions on development contained in the ABM Treaty would start at that part of the development process where field testing is initiated on either a prototype or breadboard model. It was understood by both sides that the prohibition on "development" applies to activities involved after a component moves from the laboratory development and testing stage to the field testing stage, wherever performed. The fact that early stages of the development process, such as laboratory testing, would pose problems for verification by national technical means is an important consideration in reaching this definition.19 4

The definition of "development" as any work performed outside the laboratory remains the official United States position, and has been reiterated in Arms Control Impact Statements issued since the adoption of the treaty.20 The line that is drawn is thus a functional one, related to the method accepted by both parties for verifying compliance with treaty provisions: "national technical means of verification" (NTM). It is fair to say that if an activity cannot be monitored by NTM, it is not prohibited by the treaty; the two parties, particularly the United States, have been unwilling to accept constraints that cannot be verified. Conversely, any test of a component is prohibited if it can be observed by national technical means (or could be observed if the country in question were complying with its treaty obligation not to use "deliberate concealment measures which impede verification by national technical means"). At least, there would be a heavy burden on it to establish that such activity was mere "research," and did not amount to development or testing within the meaning of the treaty.21 

Development is distinct from research.

JTOH 08 – Joint Technology Office on Hypersonics is an office within the DoD with crossover cooperation with NASA that is tasked to “Develop, and every two years revise, a roadmap for the hypersonics programs of the Department of Defense” , “Approve demonstration programs on hypersonic systems” “[Coordination] with the programs on hypersonics of the National Aeronautics and Space Administration” (February 2008, “NASA Hypersonics Research”,  Report to Congress: Roadmap for the Hypersonics Programs of the Department of Defense - pg. 11, http://www.dod.gov/ddre/doc/Feb08_JTOH_Congressional_Public_Release_Approved.pdf)

For the purposes of this report “Research, Development, and Test and Evaluation” is defined as follows. “Research” is defined to extend from basic research, which is the systematic study in pursuit of fuller knowledge or understanding, to applied research and advanced development, which is the systematic study to gain and apply knowledge toward the creation of practical materials, devices, and systems. “Development” is defined as programs with goals to integrate technologies and subsystems that have been demonstrated in a relevant environment into a complete system which could be acquired. Finally, “Test and Evaluation” (T&E) is defined as tests and experiments in support of research development and acquisition of systems, including developmental and operational testing. T&E includes not only significant ground test facilities (e.g., wind tunnels, engine test stands, etc.) but also software, numerical simulation, and systems test infrastructure and support.
NASA Budget definitions prove:
A) Development requires implementation – excludes the formulation of a program

NASA Authorization Act, 10 (PUBLIC LAW 111-314 [H.R. 3237] DEC. 18, 2010 [SPACE PROGRAMS LAWS CODIFICATION] 111 P.L. 314; 124 Stat. 3328; 2010 Enacted H.R. 3237; 111 Enacted H.R. 3237, proquest Congressional)

a) Definitions.--In this section:
   (1) Development.-- The term "development" means the phase of a program following the formulation phase and beginning with the approval to proceed to implementation, as defined in the Administration's Procedural Requirements 7120.5c, dated March 22, 2005.
   (2) Development cost.-- The term "development cost" means the total of all costs, including construction of facilities and civil servant costs, from the period beginning with the approval to proceed to implementation through the achievement of operational readiness, without regard to funding source or management control, for the life of the program.
   (3) Life-cycle cost.-- The term "life-cycle cost" means the total of the direct, indirect, recurring, and nonrecurring costs, including the construction of facilities and civil servant costs, and other related expenses incurred or estimated to be incurred in the design, development, verification, production, operation, maintenance, support, and retirement of a program over its planned lifespan, without regard to funding source or management control.
   (4) Major program.-- The term "major program" means an activity approved to proceed to implementation that has an estimated life-cycle cost of more than $ 250,000,000.
(b) Conditions for Development.--
   (1) In general.-- The Administration shall not enter into a contract for the development of a major program unless the Administrator determines that--
     (A) the technical, cost, and schedule risks of the program are clearly identified and the program has developed a plan to manage those risks;
     (B) the technologies required for the program have been demonstrated in a relevant laboratory or test environment; and
     (C) the program complies with all relevant policies, regulations, and directives of the Administration.

Implementation means after the design stage

NASA Authorization Act, 10 (PUBLIC LAW 111-314 [H.R. 3237] DEC. 18, 2010 [SPACE PROGRAMS LAWS CODIFICATION] 111 P.L. 314; 124 Stat. 3328; 2010 Enacted H.R. 3237; 111 Enacted H.R. 3237, proquest Congressional)

 (a) Definition of Implementation.--In this section, the term "implementation" means all activity in the life cycle of a project after preliminary design, independent assessment of the preliminary design, and approval to proceed into implementation, including critical design, development, certification, launch, operations, disposal of assets, and, for technology programs, development, testing, analysis, and communication of the results.

Development excludes product testing, mapping, statistic collection, experimental production, training, market research, and routine engineering/modification of proven concepts without substantial innovation; it also entails specific requirements

NASA 10 – (July 19, 2010 “NASA SBIR AND STTR 2010 Program Solicitations” Section 2.14 http://sbir.nasa.gov/SBIR/sbirsttr2010/solicitation/chapter2.html#2.4)

 2.14 Research or Research and Development (R/R&D) Creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture, and society, and the use of this stock of knowledge to devise new applications. It includes administrative expenses for R&D. It excludes physical assets for R&D such as R&D equipment and facilities. It also excludes routine product testing, quality control, mapping, collection of general-purpose statistics, experimental production, routine monitoring and evaluation of an operational program, and training of scientific and technical personnel. 
Basic Research: systematic study directed toward fuller knowledge or understanding of the fundamental aspects of phenomena and of observable facts without specific applications toward processes or products in mind. Basic research, however, may include activities with broad applications in mind. 
Applied Research: systematic study to gain knowledge or understanding necessary to determine the means by which a recognized and specific need may be met. 
Development: systematic application of knowledge or understanding, directed toward the production of useful materials, devices, and systems or methods, including design, development, and improvement of prototypes and new processes to meet specific requirements. 
Note: NASA SBIR/STTR programs do not accept proposals solely directed towards system studies, market research, routine engineering development of existing products or proven concepts and modifications of existing products without substantive innovation (See Section 1.1). 
Research isn’t development

Kennedy, 86 – professor of law at St. Thomas Law School (Kevin, “Treaty Interpretation by the Executive Branch: the ABM Treaty and "Star Wars" Testing and Development,” The American Journal of International Law, Vol. 80, No. 4 (Oct., 1986), pp. 854-877, JSTOR)

As has been noted,57 Article V prohibits each party from developing, testing or deploying an ABM system or component other than one that is fixed and land based. While deployment means putting a fully operational ABM system or component into service, what "developing and testing" a prohibited ABM system or component consists of has not been entirely free of doubt. Given the technological limitations on verification, the consensus is that, at a minimum, laboratory research is permitted in connection with any type of ABM basing mode.38 Allowing all types of ABM research essentially amounts to recognizing that verification by "national technical means,"39 the only method of verification permitted under the ABM Treaty," is practically impossible. Attempting to ban by treaty conduct that cannot be verified is considered naive in the highly sensitive area of arms control. Since "research" thus constitutes activities short of "development" as contemplated under the Treaty, so long as the SDI program is limited to research, it does not violate the Treaty.

As for what constitutes "development," during the SALT I negotiations the parties never reached agreement on a definition of that term,4' inten- tionally leaving it ambiguous. At the 1972 Senate hearings on the ABM Treaty, Dr. John S. Foster, Director of Defense Research and Engineering, offered the following explanation of "development": "[A] prohibition on development . . . would begin only at the stage where laboratory testing ended on ABM components, on either a proto-type or bread-board model."42

Development includes prototype design and improvement and can entail the improvement of methods and systems. It is distinct from applied research and requires an application of known information to meet specific requirements.

OMB 10 –  Office of Management and Budget is the largest office within the Executive Office of the President of the United States, this particular circular contains the office’s recommendations concerning the 2012 fiscal year’s budget ( July 2010, “Circular A-11” ,Section 84 pg. 8, http://www.whitehouse.gov/sites/default/files/omb/assets/a11_current_year/a_11_2010.pdf)

Applied research is defined as systematic study to gain knowledge or understanding necessary to determine means by which a recognized and specific need may met.
Development is defined as systematic application of knowledge or understanding, directed toward the production of useful materials, devices, and systems or methods, including design, development, and improvement of prototypes and new processes to meet specific requirements. 
Development is distinct from research

Neal, 8 - professor of physics and vice president for research at the University of Michigan (Homer, “Beyond Sputnik:U.S. Science Policy in the Twenty-First Century,” http://press.umich.edu/pdf/9780472114412-ch1.pdf)

Research may be thought of as the process through which scientific principles are developed and tested. The NSF defines research as systematic study directed toward fuller knowledge or understanding of the subject studied. In contrast, it defines development as systematic use of the knowledge or understanding gained from research, directed toward the production of useful materials, devices, systems, or methods, including design and development of prototypes and processes.17 Quality control, routine product testing, and production are all excluded from this definition.
Space Development – Giant list
Space development is the following 39 things

SAC 96- Japanese Space Activities Commission (January 24,1996 ,“The Fundamental Policy for Japan's Activities”, http://www.jaxa.jp/library/space_law/chapter_4/4-1-1-4/4-1-1-42_e.html)

Chapter 2 . Organisation of Space Development Activities
2-1. Priority Areas for the Development of Space

    Promotion of Satellite Observation and Earth Science

    Satellite observation is becoming increasingly important as a source of useful information for Earth science and as a means of resolving global environment problems.

    To respond to social needs we will, therefore, develop and operate Earth observing satellites. As a part of this process, we will develop observing sensors, restructure the existing information networks, and reinforce the institutional structure for wide use of observation data.

    In addition to these endeavors, we will try to establish a global Earth observation system through the coordination of observing satellites from various countries.

    Promotion of Space Science and Lunar Exploration

    We have received high praise from other countries for our efforts in space science. We will now make further efforts to promote astronomical observation and conduct scientific research on the solar system, planets, and asteroids. We will also accumulate scientific knowledge about the moon, including lunar exploration, to evaluate the possibility of exploitation of the moon.

    Consolidating Space Activities

    The Japanese Experiment Module (JEM), which will be attached to the International Space Station, is called an " Orbital Laboratory " . JEM is expected to play a central role in research activities both in space, and on the ground. An over- all research system will be established in association with the Laboratory in order to consolidate space activities .

    The Sophistication of Satellite Generic Technology and Utilization

    Japan has accumulated generic satellite technology by developing and operating its engineering test satellites. Japan will further develop these technologies as well as develop advanced satellite missions and equipment for telecommunication, broadcasting, and navigation.

    Development and Operation of New Infrastructure for Space

    New space infrastructure necessary for our space activities, such as systems and facilities, will be developed and operated. For example, the following projects will be undertaken:

        The Advanced H-II launch vehicle (H- IIA) will be designed to be both economical and to adapt to growing demands for launching different satellite missions

        HOPE- Xwill be designed to establish the main technologies for a reusable transportation vehicle capable of drastically reducting transportation costs.

        Data Relay Test Satellite (DRTS) system will be designed to ensure effective transmission of Earth observation and experimental data

2- 2. Space Activities in Individual Fields

    Satellite Observation and Earth Science

    Satellite observation and Earth science contribute to our understanding of many areas, including weather forecasting, climate change prediction, monitoring oceanic phenomena, geology, resources exploration, vegetation, agricultural products , and the oceanic ecosystem. They also provide basic knowledge about how to cope with global environmental issues (global warming, ozone layer depletion, etc.) and natural disasters (earthquake, volcanic eruption, etc.). As a result, it is important to expand the activities in this field.

    (1) Series of Earth Observation Satellites
    A series of Earth observation satellites will be developed and operated in a way to efficiently meet users' needs at home and abroad, and to maintain harmony with other countries' observation and research projects. This will be done through a collaboration by the National Space Development Agency of Japan (NASDA, a development and implementing agency), as well as universities, national research institutes, the private sector, and government agencies. The Earth observation satellite series consists of two categories: atmospheric and oceanic observation satellites and land observation satellites.

    The development/implementing agency and user organizations, will co-operate to improve sensor precision and resolution, and to develop a new sensors. Aircraft, the JEM, and satellites will be used, if necessary, to ensure effective implementation of new sensor developments.

    Meteorological satellites will be launched and operated continuously to provide regular observation data.

    (2) Use of Observation Data
    To improve the use of observational data from Japanese and foreign earth observation satellites, work to verify data validity, standardize data quality and format, and create data processing and analytical software, will be pursued. At the same time, ground stations and an information network for users will be established.

    The development and implementing agency and the user organizations will make joint efforts to reinforce the institutional framework for data use, by using the existing systems for cooperative research and for inviting researchers.

    (3) Global Earth Observation System
    Japan will try to play a proper role in establishing a global earth observation system, in harmony with the earth observing satellites of other countries and through positive international consultation and coordination.

    Space Science

    Space science is expected to play an important role in investigating the Earth and solar systems, astrophysics, the evolution of the solar system, and the evolution and structure of the universe. As one of the leading nations in this field, we consider it important for Japan to seek international cooperation and expand our activities in the future.

    (1) Series of Medium- Size Science Satellites and Space Probes
    The medium- size science satellites and space probes will be developed and launched by the M- V rocket about once a year. By using these satellites, science exploration of the near earth space, the moon and asteroids and of the solar system will be conducted together with astronomical observation on wider wavelengths, in conjuction with observation from the Earth.

    (2) Large Science Satellites and Space Probes
    Scientific research and astronomical observation of the sun and planets will be conducted using a large satellite and a space probe, launched either by the H-II launch vehicle or through international collaboration.

    Moon Exploration

    As the moon is the closest and most familiar celestial body, exploration of the moon is a first step in extending our space activities beyond the Earth. It is important to accumulate scientific knowledge about the moon, and survey its topography, geology, and mineral composition and mass distribution.

    (1) Unmanned Exploration
    NASDA and the Institute of Space and Astronautical Science (ISAS), in cooperation with other agencies , will conduct an unmanned lunar exploration project including the development of a lunar orbiting satellite and a lunar landing vehicle. Project planning will take into account and international aspects of the venture as well as progress in technology.

    (2) Scientific Observation and Exploration from the Moon
    Keeping other countries' Lunar programs in mind, the National Astronomical Observatory, ISAS, and NASDA will jointly promote research and development of observation technology and lunar infrastructure technology. This will be done for future moon projects such as international lunar observatory and a long-term lunar mission.

    Communication, Broadcasting, and Navigation

    In the fields of satellite communication, broadcasting, and navigation, we will deal with growing sophistication and diversification of social needs. It is also important to develop high-risk technology, requiring verification through a series of mission demonstration satellites (described later). This fits in with international trends and with Japan's contribution to the advancement of a future global information and communication system.

    (1) Communication
    Development of personal satellite-based mobile communications will be promoted to help strengthen our communication infrastructure. Advanced satellite communication technology, such as gigabit-class, ultra high-speed satellite communication technology, millimeter-wave or laser satellite communication technology, will be developed with the aim of establishing an international high-speed satellite communication network.

    (2) Broadcasting
    Digital and high precision broadcasting, satellite broadcasting technology related to mobile digital multimedia broadcasting and new broad-bandwidth satellite broadcasting will be developed.

    (3) Navigation
    The GPS navigation satellites launched by the U.S. is used by ships and cars, and as a research tool for determining causes of earthquakes and volcanic activity as well as for measurement required for public use. In order to cope with the growing sophistication and diversification of needs in our country, we will develop elementary technology for navigation systems, to improve precision. We will also develop new navigation technologies associated with communications.

    (4) The Aviation
    A satellite will be launched and operated to ensure safety and efficiency of air traffic control.

    The Use of Space

    Space is characterized by microgravity and high vacuum. Research on how to use those characteristics will contribute significantly to scientific knowledge and to creating key technologies for new industries. In particular, the Japanese Experiment Module JEM) which is an " orbital laboratory ", will provide useful research opportunities .

    In addition, we should pursue research on uses of space in various ways including international cooperation, orbital experiments, and joint research projects on the ground among NASDA, universities, and national research laboratories.

   (1) Space Experiments
    In addition to promoting JEM's development and operation, we will perform space experiments using drop towers, aircraft, small rockets, recoverable capsules, and the US Space Shuttle, choosing the facility according to the experiment's characteristics . We will also develop experimental equipment and technology, such as unmanned space experiment systems, to meet various demands for space utilization.

    (2) Research System
    With a view to ensuring wide use of results from future space projects, it is important that we enhance the research system so that researchers from universities, national research institutes, and the private sector can participate.

    In this sense, NASDA, universities, the national research laboratories, and the private sector will promote joint research projects. NASDA will make use of the personnel exchange program to play a leading role in this field.

    NASDA will also promote effective and wide use of the research system by strengthening the existing support system. At the same time, we will work to ensure safety of on-board equipment, construction of a database for research results, and establishment of an information network for research.

    Manned Space Activities

    Manned space missions have significant implications for exploring the possible expansion of human activities , acquiring new scientific knowledge and pursuing the effective use of space. It is, therefore, meaningful to promote manned space flight.

    (1) Manned Space Technology
    Experience and expertise in crew selection, training, and healthcare will be accumulated through JEM's development and operation, as well as the use of US Space Shuttle. The Technology for intravehicular activity, extravehicular activity, and manned space systems, including safety and reliability, will also be acquired.

    (2) Space Medical Science

    Research on the calcium depletion of human bone, and on the radiation effects of stays in space will be expanded.

    Moreover we will endeavor to study the closed ecosystem necessary for man to live in space, to acquire basic technology related to manned space activities, and to train personnel for the job.

    Basic Satellites Technology

    We have accumulated the basic technologies common to all satellites . We now feel it will be necessary to look forward and develop technology to cater for the growing sophistication and diversification of demand.

    (1) Mission Demonstration Satellites Series

    It is necessary to develop mission equipment, including earth observation sensors, with a view to familiarizing the public with the use of space. For the development of communications , broadcasting, and navigation, we must reduce technological risks by using operational satellites to verify technology.

    As a matter of fact, some mission equipment and space missions have been verified using the Engineering Test Satellites (ETS)series. This verification work will now involve developing a new series of the mission demonstration satellites. Implementing the new series will require cooperation between NASDA, the government agencies, universities, national research laboratories, and the private sector, including making satellite development cheaper and easier by adopting a common satellite bus . We are now also discussing the introduction of announcement of opportunities (AOs).

    (2) Engineering Test Satellites (ETS) Series

    We will emphasize further development and efficiently responce to more sophisticated and diversified needs in future satellites. With this in mind, we will use the ETS series to develop generic technologies, such as platform satellite technology and rendezvous-docking technology.

    By developing the ETS series, we will acquire basic satellite technologies such as on-board equipment miniaturization, Iight-weight materials, and power reduction and conservation. In addition, we will be able to improve the reliability of electronic and mechanical devices, as well as the performance of on-board software.

    (3) Satellite Bus Technology
    We have several different kinds of satellite bus in Japan. We will now reduce development risks and cost of the mission demonstration satellites and the earth observing satellites by adopting a common satellite bus . Furthermore, element devices for satellite buses will be standardized and designed for easy conversion into general use.

    Space Infrastructure

To expand and advance space activities, we must strengthen and restructure space infrastructure. A robust space transportation system is a one fundamental factor for ensuring unrestricted expansion of our own space activities. We must therefore utilize all of our accumulated technology to construct such a system.

(1) Transportation System
(i) M launch vehicle
To advance our space science, which has been highly praised by other countries, we will develop and upgrade the M-V launch vehicle. We intend to use this vehicle to launch medium-size science satellites and space probe projects.

(ii) H-II launch vehicle
The H-II launch vehicle will be able to adapt to launch demands, through continuous efforts to upgrade and improve its reliability. Such efforts will allow an advanced H-II launch vehicle (H-II A) to launch a 20-ton payload into low Earth orbit (or a 4-ton payload into geostationary orbit) with a potentially major cost reductions. This vehicle will be developed to meet various needs in the 2lst century, including access to the space station.

(iii) Small payload launch vehicle
Small launch vehicles including the J-I launch vehicle , will be developed to launch small satellites.

(iv) HOPE-X
HOPE-X will be developed to perform flight experiments as a part of reusable transportation system, which should drastically reduce transportation costs. HOPE-X will establish major technologies for an unmanned, winged space plane and enable us to accumulate technology for a future study of reusable transportation systems .

(v) H-II Transfer Vehicle (HTV)

We will develop and operate the HTV with rendezvous and docking functions to prepare for the task of supplying logistics to the space station.

(vi) Future Transportation System
In order to meet future transportation demands we will require, a reusable transportation system with an innovative design. The system will also be necessary to drastically reduce transportation costs and protect the space environment . Based upon the results of H-II A and HOPE-X development projects, we will initiate a study for a reusable transportation vehicle including an unmanned winged space plane. We will also start, if necessary, its development, taking into consideration both international and demand trends. Later we will also start research into a fully reusable aerospace plane (space plane) with the capacity of horizontal take-off and landing, in cooperation with the related research institutes.

A study for a manned space plane will also be started as part of the preparation for manned space activities. Another study for an orbit transfer vehicle, capable of moving from one orbit to another, will be initiated to prepare for moon exploration.

(2) On-Orbit System

(i) Unmanned System
To help implement space experiments, we will develop a platform type satellite in low-and-medium altitude Earth orbits. In implementating this project, the possibility of international cooperation should be considered. After the platform type satellite is developed and operated, an orbital service vehicle will be required. So, proper coordination for these two projects is important.

(ii) Manned System
Based upon the experience and know-how obtained from the development and operation of the JEM, research work will begin on improved and more economical manned systems.

(3) Support System
(i) Modification of Launch Site and Landing Field
Due to the complexity and expansion of space activities, the launch site for the H-II A will be modified, and a new landing field for HOPE-X will be prepared. It may be necessary to formulate a new policy for managing and operating the launch pads, since expanded demand for satellite launches has been forecast for the 2lst century, together with considerable space development. Necessary measures will be discussed, taking into account the issues of safety and organizing international cooperation.

(ii) Data Relay and Tracking Satellite System

The Data Relay and Test Satellite System (DRTS) will be developed to transmit a large amount of observational data and experimental data from satellites in low and medium Earth orbit to ground stations, and to provide regular tracking and control services for those satellites. The technology for intersatellite laser communications technology, which is regarded a component of future tracking and control systems, will be investigated in orbit. Automation and autonomy will be developed to further improve tracking and control system.

(iii) Monitoring Space Debris
In order to support manned space activities, as well as expanded and more sophisticated unmanned space activities, we will conduct research on space debris monitoring systems , and space weather forecasting systems in order to predict space radiation. In addition, large volume data transmission systems will be studied in order to strengthen the space information and communication infrastructure.

Space Development – includes military

Development includes military uses

NASA Authorization Act, 10 (PUBLIC LAW 111-314 [H.R. 3237] DEC. 18, 2010 [SPACE PROGRAMS LAWS CODIFICATION] 111 P.L. 314; 124 Stat. 3328; 2010 Enacted H.R. 3237; 111 Enacted H.R. 3237, proquest Congressional)

 (b) Aeronautical and Space Activities for Welfare and Security of United States.--Congress declares that the general welfare and security of the United States require that adequate provision be made for aeronautical and space activities. Congress further declares that such activities shall be the responsibility of, and shall be directed by, a civilian agency exercising control over aeronautical and space activities sponsored by the United States, except that activities peculiar to or primarily associated with the development of weapons systems, military operations, or the defense of the United States (including the research and development necessary to make effective provision for the defense of the United States) shall be the responsibility of, and shall be directed by, the Department of Defense; and that determination as to which agency has responsibility for and direction of any such activity shall be made by the President.
Development includes weaponization of space

Almond, 88 – professor at National Defense University (Harry, “THE SHARED EXPECTATIONS OF LEGAL ORDER IN OUTER SPACE,” 18 Cumb. L. Rev. 679 1987-1988, Hein Online)

The development of space, including the weaponization of space, gives rise to concerns of the right to use force or coercion in outer space. Some states would raise the argument that all uses of force will give rise to war crimes because of prior agreements not to use force in outer space. But allegations of war crimes must come from the law of war because the outer space treaties do not cover armed combat.
Development includes military applications

Acuthan, 6 (Jayan, “China’s Outer Space Programme: Diplomacy of Competition or Co-operation?,” China Perspectives, http://chinaperspectives.revues.org/577)


The Chinese government develops space technology, application and science through integrated planning and rational arrangement in the aim of promoting the comprehensive and co-ordinated development of China’s space activities. China's distinctive path to space development includes both military applications and international co-operation. Countries involved with Chinese programme include Russia and the former Soviet republics, the United States, Canada, United Kingdom, Germany and Brazil. An important characteristic of China's military space is that it relies heavily on its co-operation with other countries. In the United States this co-operation caused a great political dispute and led to a Congressional investigation, especially in connection with space launch market co-operation.
Space Development – includes Satellites
Space development is satellites 

Yamanouchi 03, President of the National Space Development Agency (NASDA) in Japan (Shuichiro Yamanouchi, “ [Business leaders] Space and the Global Environment” http://www.japanfs.org/en/pages/011507.html)

 The objective of space development is not rockets, it's satellites. When you think about what satellites do, the first things that pop into your mind are probably weather satellites, BS or CS television broadcast satellites, and GPS (Global Positioning System) satellites.

Broadly speaking, the satellites that are the most in use today are broadcast and communications satellites. Broadcasting satellites (BS) and communications satellites (CS) have become full-blown businesses. Unfortunately, Japanese industry has practically no orders for these on the world market. This is because it can't compete with the number of satellites turned out by Europe and America, and also because following a trade dispute with America five or six years ago, under "Super Article 301," Japan's satellites must be procured internationally. The costs are quite different for a company that builds ten satellites a year compared to a company that builds only one or two. Mitsubishi Electric Corporation finally got an order to build two, but because wages are so high in Japan, the unfortunate reality is that it is not a good business.
Space Development - Includes commercial

Commercial space development refers to private sector launch services and vehicles

Commercial Space Jobs and Investment Act of 2010 (This is a proposed bill in Congress, not actual US law, S. 3785
2010 S. 3785; 111 S. 3785, lexis)
'(2) COMMERCIAL DEVELOPMENT OF SPACE.--The term 'commercial development of space' means--
'(A) the development of private space launch vehicles, reentry vehicles, and related equipment, 
'(B) the development, provision, and operation of private space launching, reentry, and related services, and 
'(C) other specific activities identified by the Secretary in rules, regulations, or formal guidance consistent with the purposes of this section. 
Space Development - Includes structures

Space development includes space structures

Suita, Imagaw et al. 05 –Yoshikazu SUITA, professor at Takamatsu National College of Technology and Kichiro Imagaw,  project manager of the JEM Development Project Team for JAXA ( June 6th, 2005, “Butt welding joint of aluminum alloy by space GHTA welding process in vacuum”, http://www.jstage.jst.go.jp/article/tjsass/48/162/229/_pdf)

On February 1, 2003, all seven crew members of the Columbia space shuttle died in a midair disintegration accident. The accident investigation committee concluded that heat-insulating foam fell oﬀ the external tank and damaged the thermal protection tiles on the leading edge of the left wing. Hot gas entered the left wing during atmospheric reentry causing the midair disintegration. After the Columbia accident, NASA suspended shuttle launches. Consequently, the operation period of the International Space Station (ISS), which is due to be completed in 2010, may be extended for various reasons. Extending the ISS operation period may require maintenance, improvements, and repair to damage caused by collisions with debris. When considering ambitious future space development programs, such as the construction of a lunar base, solar power satellites, and other space structures, we clearly need to establish safe space welding and processing technologies.
Space Development - Includes tourism

Space development includes space tourism

SEI No Date -- SpaceWorks Enterprises, Inc is an aerospace engineering concept design and systems analysis firm ( “Company Overview” http://www.sei.aero/overview.php?id=1)

SEI engineers are also engaged in advanced research and outreach activities on topics that resonate with the world community. Our internal research projects include mission studies of concepts that might be used to deflect potentially dangerous asteroids, applications of space-based solar power for strategic energy independence, and promotion of market-driven space development activities such as space tourism and space resource utilization
Space Development - Includes robots

Space development includes space utilization and planetary exploration and does not need to be done by humans

Oda et al. 03--Mitsushige Oda is the manager of the Space Robotics research group of the Japan Aerospace Exploration Agency's Aerospace Research and Development Directorate ( “Design and Prototype of Reusable Software Library for Controlling Space Robots”,  Proceeding of the 7th International Symposium on Artificial Intelligence, Robotics and Automation in Space: http://robotics.estec.esa.int/i-SAIRAS/isairas2003/data/pdf/AS29paper.pdf)

As the International Space Station is being constructed on orbit by using robotic arms, future large-scaled space structures(LSS) will require fairly amount of robotic assembly and maintenance operation. Therefore, space robotics will play a more important role to provide services of assembling structures and repairing components on LSS. Moreover, it is expected to be applied to the various field of space development such as space utilization or planetary exploration.

Space Development - Includes creation

Development includes the creation of something new

Macmillan Dictionary 11 http://www.macmillandictionary.com/dictionary/american/development
1 [uncountable] change, growth, or improvement over a period of time development of: We encourage our employees in their development of new skills. development of something into something: the gradual development of her ideas into an advanced theory a. the growth of a child as time passes, as it changes and learns to do new things child development b. economics the process of improving the economy of a country or region by increasing the amount of business activity the government’s regional development policy 2 [countable] a new event that changes a situation Have there been any further developments in the case? 3 [uncountable] the process of creating a new product or method His work is mainly in software development. a. [countable] a new product or method developments in medical science 4 [uncountable] the process of putting new buildings on land The land was sold for development. a. [countable] a group of buildings that have been built together on a piece of land a new development on the edge of town
Space Development - Includes demonstration projects

Development includes demonstration projects

Alves, 2k – PhD thesis for INSTITUT UNIVERSITAIRE DE HAUTES ETUDES INTERNATIONALES (Péricles GASPARINI, “THE TRANSFER OF DUAL-USE OUTER SPACE TECHNOLOGIES: CONFRONTATION OR CO-OPERATION?,” 
http://doc.rero.ch/record/3673/files/these_GaspariniP.pdf
Category I of the Annex includes a long section on definition of terms in order to avoid misinterpretation of the items subject to control. For example, the term development covers a large realm of possibilities ranging from research design to projects, pilot production schemes and mounted and test prototypes. Production is understood to be all production phases: e.g., production engineering, integration inspection, test, etc. Most interesting is the attention paid to define the term technology: described to be the specific information required for the development, production, or use of a product, which can be technical data or assistance. Here too the Decree is very meticulous and describes technical data to include diagrams, formulas, diskettes, tapes, instruction manuals, and others, while technical assistance consists of training, consulting, and etc.

Development – Implement

Development means – bring to implementation – that’s US Code about NASA

US code ’10 (US Code 150, February 1, 2010, http://uscode.house.gov/download/pls/42C150.txt)
The term "development" means the phase of a program following the formulation phase and beginning with the approval to proceed to implementation, as defined in NASA's Procedural Requirements 7120.5c, dated March 22, 2005; 

(2) the term "development cost" means the total of all costs, including construction of facilities and civil servant costs, from the period beginning with the approval to proceed to implementation through the achievement of operational readiness, without regard to funding source or management control, for the life of the program;

Development – Growing/Progressing

Development means any advancement, progression, evolution, growth, improvement, or expansion

Ballentine’s Legal Dictionary ’95 (Ballentine’s Legal Dictionary and Thesaurus, p. 180, Jonathan Lynton Ph.D. and J.D. ,1995)
Development: n 1. Land that has been improved by a developer. See improved land. 2. A happening or occurrence. Advancement, progression, evolution, growth, improvement, expansion (“the development of modern technology”); circumstance, phenomenon, episode, happening, issue, situation, event, occurrence (“a new development in the case”). 
Development is the act of growing or progressing 

Collins English Dictionary ‘3 (Collins English Dictionary – Complete and Unabridged, HarperCollins Publishers, 2003)

development [dɪˈvɛləpmənt] n 1. the act or process of growing, progressing, or developing.
Development means any step or stage in growth or advancement 

Webster’s ’10 (Webster’s New World College Dictionary, Wiley Publishing, 2010)
de·vel·op·ment (di vel′əp mənt): noun a developing or being developed a step or stage in growth, advancement, etc. an event or happening a thing that is developed; specif., a number of structures on a large tract of land, built by a real-estate developer 
Development – Advancing

The process of making undeveloped developed 

Black’s Law Dictionary 99 – 7th edition, West Group, Bryan Garner [Lockwood]
development. 1. A human-created change to improved or unimproved real estate, including buildings or other structures, mining, dredging, filing, grading, paving, excavating, and drilling. 2. An activity, action, or alteration that changes undeveloped property into developed property
Development means the expansion of activities or opportunities 
Random House ’99 (Random House Webster’s College Dictionary, Random House, 1999)
6. The raising of funds , expansion of activities or opportunities, etc. 
***OF
“of space” means space is the object
‘of space’ indicates that space must be the object of exploration or development – it is different from activities that occur ‘in’ space

Bockstiegel 95 –Ph D., Directitor of the Institute of Air and Space Law, Chairman of the Space Law Committee of the International Law Association; Chairman of Council of the National German Space Agency (Dr. Karl-Heinz, 1995, “Research and invention in outer space: liability and intellectual property rights” pg 4.)

The official title of the Outer Space Treaty (‘OST’) mentions both exploration and use of outer space as the two ‘activities of States’ which one has to take into account and which are therefore covered by the Outer Space Treaty. The same pair of terms appears again in the Preamble as well as further articles such as Article I and Article III of the Treaty. Other articles and other space treaties either take up only one of these two terms or use a general terms such as ‘activities in outer space’ (Art. VI, OST) or generally deal with ‘objects launched into outer space’ (Art. VII, Art. VIII, OST and the Registration Convention) or ‘space objects’ (Liability Convention) or finally ‘activities of States on the Moon and other celestial bodies’ (Moon Treaty). At first sight the distinction between exploration and use may seem sufficiently clear. Indeed in connection with most space activities there may be little doubt which of these two terms is applicable. First doubts appear, however, because the Outer Space Treaty speaks of exploration ‘of outer space’. This wording could be interpreted to mean that space must be the object of exploration. The consequence would be that the great part of research which has to take place ‘in space’ in view of the specific physical conditions there, but which has as its object specific materials, would not be covered and might only be considered as ‘use’ of space.
Of – object must be space

‘Of’ means the object of development or exploration must be space

Collins World English Dictionary, 9 (dictionary.com)

of  (ɒv, ( unstressed ) əv)  

-- prep
1. used with a verbal noun or gerund to link it with a following noun that is either the subject or the object of the verb

embedded in the gerund: the breathing of a fine swimmer(subject) ; the breathing of clean air (object)

“Of” expresses a direct object of an abstract verbal

Macmillian dictionary
http://www.macmillandictionary.com/dictionary/american/of
6 expressing the relationship between an abstract concept having a verb-like meaning and a noun denoting the subject of the underlying verb:the opinion of the directors the decision of the County Council

    where the second noun denotes the object of the underlying verb:the murder of two boyspayment of his debtsan admirer of Dickens

    where the head of the phrase is a predicative adjective:it was kind of you to askI am certain of that

“Of” means centered upon

The American Heritage® Dictionary of the English Language,  2000  (dictionary.com)

Of  Centering on; directed toward: a love of horses.

Of = reference to an object
“Of” indicates the object of noun or application of a verb

Macmillan dictionary
http://www.merriam-webster.com/dictionary/of?show=0&t=1308683317

9 a —used as a function word to indicate the object of an action denoted or implied by the preceding noun <love of nature> b —used as a function word to indicate the application of a verb <cheats him of a dollar> or of an adjective <fond of candy> 

Of indicates a reference to something else

Random House 11 (“of”, http://dictionary.reference.com/browse/of)

–preposition

1.(used to indicate distance or direction from, separation,deprivation, etc.): within a mile of the church; south ofOmaha; to be robbed of one's money.

2. (used to indicate derivation, origin, or source): a man ofgood family; the plays of Shakespeare; a piece of cake.

Of – means whole

“Of” means whole

CJS 78 (Corpus Juris Secundum, 67, p. 200)

Of: The word "of" is a preposition. It is a word of different meanings, and susceptible of numerous different connotations. It may be used in its possessive sense to denote possession or ownership. It may also be used as a word of identification and relation, rather than as a word of proprietorship or possession. "Of" may denote source, origin, existence, descent, or location, or it may denote that from which something issues, proceeds, or is derived. The term may indicate the aggregate or whole of which the limited word or words denote a part, or of which a part is referred to, thought of, affected, etc.

***EARTH

Earth
Earth is the third planet from the Sun

Cambridge Dictionary 

http://dictionary.cambridge.org/dictionary/british/earth_1
[S or U] (usually Earth) the planet third in order of distance from the Sun, between Venus and Mars; the world on which we live

The Earth takes approximately 365 1/4 days to go round the Sun.

The Circus has been described as the greatest show on Earth (= in the world). 

Earth is the planet on which we live
Macmillan Dictionary
http://www.macmillandictionary.com/dictionary/american/earth

 1

Earth

or

earth

[singular/uncountable] the planet on which we live
the planet Earth

the Earth:

The Moon goes around the Earth.

the Earth’s surface

on Earth:

They studied life on Earth in all its forms.

***SPACE BEYOND THE EARTH’S MESOSPHERE
Space
Space is whatever lies outside of the Earth’s Atmosphere

The Dictionary of Space Technology 99(The Dictionary of Space Tehnology Second Edition, Joseph A. Angelo. 1999 [JUNEJA])

Specifically the part of the universe lying outside the limits of Earth’s atmosphere; More generally the, the volume in which all celestial bodies, including Earth, move.

Space Exploration is to travel new territory for the purposes of discovering something in the area outside the Earth’s atmosphere

Merriam Webster 2011-(http://www.merriam-webster.com/dictionary/outer%20space [JUNEJA])

Space

The part immediately outside the earth's atmosphere; broadly: interplanetary or interstellar space 

Beyond

“Beyond” means outside the limits of

Collins 9 (Collins English Dictionary Unabridged, “beyond”, http://dictionary.reference.com/browse/beyond)

-- prep
1. at or to a point on the other side of; at or to the further side of: beyond those hills there is a river

2. outside the limits or scope of: beyond this country's jurisdiction

Past

AHD 11 (American Heritage Dictionary, “beyond”, http://education.yahoo.com/reference/dictionary/entry/beyond)

PREPOSITION:

On the far side of; past: Just beyond the fence. 

Later than; after: beyond midnight. 

To a degree that is past the understanding, reach, or scope of: an evil beyond remedy. 

To a degree or amount greater than: rich beyond his wildest dreams. 

In addition to: asked for nothing beyond peace and quiet. 

Outside an area

Macmillon 11 (Dictionary, “beyond”, http://www.macmillandictionary.com/dictionary/american/beyond)

1 past a place or outside an area
a. farther away than something else
He could see a line of cypress trees and, beyond it, a landscape of red hills.

Traders looked eastward to India and beyond.

b. outside a particular area
By now Dr. Barnard’s fame had spread far beyond South Africa.

On the other side of --- this is the core meaning

Encarta 9 (World English Dictionary, “beyond”, http://encarta.msn.com/encnet/features/dictionary/DictionaryResults.aspx?refid=1861590257)

be·yond [ bee ónd, 

 HYPERLINK "http://encarta.msn.com/encnet/features/dictionary/Pronounce.aspx?search=beyond" bi yónd ] CORE MEANING: a grammatical word indicating that something is on the other side of something else, either physically or in the abstract
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 (prep) They are expanding environmental protection programs beyond the border area.
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 (prep) The gift of laughter is beyond price.

Outside a stated limit

Cambridge 10 (Dictionaries Online, “beyond”, http://dictionaries.cambridge.org/define.asp?key=beyond*2+0&dict=A)

beyond (OUTSIDE A LIMIT)
 [Show phonetics]
preposition, adverb 
outside or after a stated limit
Mesosphere

The mesosphere is between 50 and 80 kilometers

The American Heritage Science Dictionary 02 “Mesosphere” http://dictionary.reference.com/browse/mesosphere [Lockwood]

Science Dictionary mesosphere (měz'ə-sfîr') Pronunciation Key The region of the Earth's atmosphere lying above the stratosphere and below the thermosphere, from a height of about 50 km (31 mi) to about 80 km (50 mi) above the Earth's surface. In the mesosphere temperatures decrease with increasing altitude due to the decreasing absorption of ultraviolet radiation from the Sun. At the top of this region temperatures are around -95°C (-135.4°F). Most of the meteors that enter Earth's atmosphere burn up while passing through the mesosphere. See also exosphere, stratosphere, thermosphere, troposphere., See illustration at atmosphere.

The mesosphere is between 50 and 80 kilometers

Encyclopedia Britannica 2008 “Mesosphere” http://dictionary.reference.com/browse/mesosphere [Lockwood]

region of the upper atmosphere between about 50 and 80 km (30 and 50 miles) above the surface of the Earth. The base of the mesosphere is defined as the temperature maximum existing at the top of the stratosphere, with the boundary between the two regions usually called the stratopause. The mesosphere extends upward to the next temperature minimum, which defines the base of the thermosphere; the boundary between the two regions is called the mesopause.

The mesosphere goes from 250 – 650 miles

Random House Dictionary 2011 “Mesosphere” http://dictionary.reference.com/browse/mesosphere [Lockwood]

mes·o·sphere [mez-uh-sfeer, mes-, mee-zuh-, -suh-] Show IPA –noun 1. (in the classification of the earth's atmosphere by chemical properties) the region between the ionosphere and the exosphere, extending from about 250–650 miles (400–1050 km) above the surface of the earth.

The mesosphere goes from 20 – 50 miles

Random House Dictionary 2011 “Mesosphere” http://dictionary.reference.com/browse/mesosphere [Lockwood]

2. (in the classification of the earth's atmosphere by thermal properties) the region between the stratosphere and the thermosphere, extending from about 20–50 miles (32–80 km) above the surface of the earth. Origin: 1945–50; meso- + -sphere —Related forms mes·o·spher·ic  [mez-uh-sfer-ik, mes-, mee-zuh-, -suh-] Show IPA, adjective

