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Subject to the terms and conditions of Cooperative Agreement NNH11CD70A, this report
contains data and proprietary information related to CASIS' customers that shall not be
duplicated, used, or disclosed outside of the government —in whole or in part — for any purpose
other than evaluation purposes by the government. The government shall have the right to
duplicate, use, or disclose the data to the extent provided in the Cooperative Agreement and
pursuant to applicable law. This restriction does not limit the government's right fo use
information contained in the report if it is obtained from another source without restriction.
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CASIS has continued to make great strides toward increasing valuable utilization of the
Intfernational Space Station {ISS). In the second quarter (Q2) of FY15, two CASIS-sponsored
projects launched to the ISS, three projects returmed, and four new projects were selected for
CASIS sponsorship.

The research and development portfolio of the ISS National Laboratory has undergone
significant evolution. The breadth of the research supported by CASIS spans across numerous
scientific disciplines, including life sciences, physical sciences, Earth observation, and technology
development. In previous years, the R&D portfolio was predominated with life sciences and a
large majority of academic users while we continued to educate the commercial user
community on the benefits of our unique laboratory. We are pleased to report that we have
diversified our portfolio and 60 percent of CASIS-sponsored research and development prbjec’rs
are from a wide range of commercial companies.

CASIS continues to facilitate research from a multitude of users, which demonstrates growing
interest in the research capabilities of the space station, from pharmaceutical juggernauts like Eli
Lilly, Novartis, and Merck to innovative startups and even other government agencies like the
Department of Defense and the National Institutes of Health. We plan to support follow-on
flights for Merck and Novartis in the upcoming quarter — a sign that these repeat customers also
see value in the ISS National Lab.

A major focus of the quarter was continuing to leverage outside funding to enabile ISS utilization:

* At the strategic level, CASIS ramped up efforts to execute “Sponsored Programs,” or calls for
ISS research proposals that are financially supported by a sponsor organization focused on
solving a specific terrestrial problem. In Q2, our fund development feam submitted formal
requests to several organizations proposing joint sponsorship of research and education
programs.

« At the collaboration level, the Boeing Company agreed to partner with CASIS again to
support flight projects from startup companies involved in the MassChallenge business
accelerator competition. Additionally, in an exciting new partnership with the Chicago Boy
Scouts of America, CASIS will expand its original National Design Challenge pilot program to
the Chicago Area, with the agreement to expand the education program nationwide in
following years, sustained by the Boy Scouts and Exploring Scouts organizations.

e At the outreach level, our business development team conducted numerous meetings with
several large commercial entities interested in funding commercial research and technology
development on the ISS Natfional Lab.

A significant outreach win this quarter that promises to attract additional aftentfion to ISS
utilization was securing Elon Musk to serve as a powerful keynote
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speaker for CASIS' annual conference in July, at which we will aggressively promote proposal
development by new users.

In the Education arena, CASIS hosted a two-day STEM Summit attended by dozens of
educational thought leaders from across the country, kick starfing a significant effort this quarter
to broaden and deepen our STEM mission vision and impact. Additionally, the CASIS-supported
education program Zero Robotics held its final competition, which included live interaction with
astronauts on orbit. The program reached thousands of high school students across the country
and the world.

Finally, our broader initiatives gained significant momentum this quarter. The Good Health
campaign is synergistically concurrent with the start of NASA’s one-year crew mission, including
NASA's Twins Study, which is a pathfinder for the systems biology approaches underlying many
Good Health initfiatives. A commitiee of NASA and CASIS representatives, as well as leaders in
the field of omics analysis, was formed in Q2 and is defining the trajectory of Good Health
toward the benefit of the multi-institutional stakeholders. The Good Earth campaign gained
fraction in both the commercial and government sectors as our tfeam facilitated interest and
collaboration in multiple areas. UNITAR/UNOSAT hopes to soon secure ~$3 million in funding to
seed an initial technology demonstration for the campaign.

The following report provides detail on the above successes, includes quarterly organizational
metrics and projected milestones. It also illustrates progress toward the key CASIS goals to create
innovation cycles, ufilize the ISS for developing new capabilities, promote the value of the 1SS
Natfional Lab to the nation, and establish the lab as a platform for education initiatives.
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Maintenance and expansion of a diverse research and technology porifolio onboard the ISS
National Lab involves multiple complementary and parallel efforts to define priority R&D areas,
encourage inferest in these areas, and engage potential investigators in the key sectors of
government, commercial industry, and academia. This involves focused research and
development campaigns that will support multiple projects within specific scientific themes,
issuance of solicitations for proposals in key areas, and targeted outreach to the new-to-space
community, particularly institutions with respected and highly successful R&D departments.
Much progress was made in these portfolio development activities within Q2.

Campaign Good Earth

During Q2, there was significant fraction made toward achieving the FY15 milestones for
Campaign Good Earth — a large-scale collaborative campaign focused on maximizing ISS
Earth observation capabilities for Earth benefit,

FY15 milestones for Good Earth include the following:

1. Coordinate the vision with a commercial company who has an existing agreement with
NASA to place a pointing platform and sensors on the ISS.

2. Facilitate a partnership with at least one global technology partner to supply memory,
cenftral processing units, and ground search capability.

3. Define a collaborative relationship with a NASA center to serve as a technology and
applications development Center of Excellence.

4, Engage mulfiple entities to fund/supply the initial sensors.

Pursuant to these milestones, CASIS held discussions with prospective commercial partners to
support Good Earth. CASIS met with Google Earth and Google X fo discuss data hosting and
supporting technologies necessary to advance Good Earth. Google X expressed inferest in
exploring future projects in data layering (fusion) and high-bandwidth communications — two
technologies of interest. Google Earth was interested in the campaign conceptually but
expressed reservations about engaging before sensor development had begun. CASIS will re-
engage with Google Earth once sensor delivery to ISS is three to six months away.

Additionally, CASIS is fully engaged with UNITAR/UNOSAT to assist in efforts to obtain test case

and sample product funding. CASIS delivered a letter of support to UNOSAT in anticipation of

their proposal to obtain up to $3 million in support of Good Earth. Finally, CASIS confinued

engagement with the Marshall Space Flight Center to provide research-to-applications expertise

and to solicit the center’s support along with UNOSAT to develop sample products and fest
cases fo assist in the marketing of Good Earth.

FY2015 Q2: JAN 1-MAR 31 = 2015
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Campaign Good Health
Confinuing our mission-oriented inifiative to use research on the 1SS fo improve human health on
Earth — particularly the prevention, identification, and tfreatment of disease — CASIS hosted a
one-day workshop in January 2015 with many key stakeholders in the space science community
who may benefit from Campaign Good Health. At the workshop, several CASIS staff and board
members joined representatives from NASA Headquarters, the Human Research Program (HRP),
the National Lab Office, the Program Science Office, and the Space Life and Physical Sciences
Research and Applications Division (SLPS). Also present were representatives from the CASIS
sponsored "omics collaborative™ at Baylor College of Medicine and the chief scienfist of the
National Biomedical Space Research Institute (NSBRI).

Overall, there were positive sentiments regarding multi-institutional collaboration on an

overarching “signatfure” inifiative {championed by CASIS) that would franslate observations in

microgravity to human health benefits on Earth. This inifiative would leverage an array of

microgravity-based data/resources from human and model organisms with an aim of using

systems approaches to understand the mechanisms that underpin the transition from weliness to

disease so that inferventions can be designed to preserve health on Earth. Future studies under

the Good Health Campaign, which will maximize use of advanced integrated systems biology

analyses, will benefit all stakeholders: '

e SLPS's Genelab database will be augmented by results of Good Health investigations.

»  HRP/NSBRI can glean information relevant to astronaut health and wellness, including a
broader dataset to complement findings from the ongoing Astro-Omics study.

¢ CASIS may (1) obtain results that will improve human health on Earth and (2) aftract more
commercial interest in ISS ufilization if it can be demonstrated through use of omics tools and
an integrated systems biclogy approach that microgravity mimics accelerated disease
states .

As topics were discussed at the January workshop, the group formulated action items to begin
defining specific Good Health objectives. Many of these action items were completed during
Q2.

* A Good Health Steering Committee was formed ({the preliminary meeting was held February
¢ and the formal kickoff call was March 10), consisting of members from CASIS, HRP, NSBRI,
SLPS, and outside organizations. The main deliverables of this committee (scheduled for
completion in Q3) are:

1. A white paper outlining the specific objectives of Good Health

2. Alist of recommended individuals to serve on a Science Definition Team, which will
drive the development of specific plans, research protocols, and planned analyses
for the experiments performed and the data collected as part of Good Health

« During the February ¢ meeting, the following topic areas were defined. For these areas,
CASIS will convene subject matter experts from outside the space community to discuss the
most ideal model organisms, data collection, and data analyses to fruly inform cutting-edge

research in the respective biomedical fields. Planning is underway for
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CASIS to co-host a workshop with HRP during which some of these focus groups will be held.
Topics include: musculoskeletal effects; radiation effects, parficularly on the nervous system:;
microbiome alterations; immune dysfunction; cardiovascular deconditioning; intracranial
hypertension; nutrition and metabolomics; pharmacology and pharmacokinetics; cell
differentiation and cancer; and aging.

Foundational Projects

CASIS selected four flight projects during Q2: one originating from the MassChallenge
accelerator competition, one originating from the recently awarded Materials Science Request
for Proposals (RFP), and two others from experienced space investigators looking fo further their
research toward downstream Earth applications. The subject areas span both the life and
physical sciences, including plant science, therapeutic development and testing, and
technology development for nexi-generation electronics and ISS flight hardware. For more
details, see the *Q2 FY15 Project Pipeline” table on page 14 of this report.

During the quarterly meeting of the CASIS Science and Technology Advisory Panel, CASIS staff
discussed the desire to leverage outside funding for CASIS-issued RFPs via partially or

fully “sponsored” RFPs or “programs™ — in which projects awarded in response to CASIS RFPs are
supported by some level of outside funding. The next planned RFP in Fluid Mechanics aims o
conform to this stfrategy. Group discussion focused on whether and how to re-vector priority
areas and objectives to both fit within this paradigm and also maximize support of the CASIS
Good Health and Good Earth Campaigns. Also discussed were methods o improve RFP
response rate and ways to continue to interact with NASA initiatives that complement CASIS
research objectives (e.g., Genelab, Astro-Omics, and MaterialsLab).

Operational Logistics Update

During Q2 FY15, one Commercial Resupply (CRS) mission successfully launched to and returned
from the I1SS. On January 10, 2015 the SpaceX-5 Dragon capsule safely delivered two CASIS
payloads: the T-Cell Activation in Aging experiment, led by Dr. Milie Hughes-Fulford from the
Northern California Instfitute for Research and Education, and the Role of Gravity and
Geomagnetic Field in Flafworm Regeneration experiment, a joint research project being
conducted by Kentucky Space, Inc. and Tufts University. On February 12, 2015, the Dragon
capsule splashed down in the Pacific Ocean carrying the two CASIS-sponsored payloads noted
above and the second of two planned payloads in the Opfimization of Protein Crystal Growth
for Determination of Enzyme Mechanisms Through Advanced Diffraction Techniques experiment
led by Dr. Constance Schall from the University of Toledo.

CASIS remains within Advancing Research Knowledge-3 (ARK3) in Q2, as ARK3 encompasses all
of the CASIS-sponsored payloads slated fo launch in the calendar year 2015. The payload
development and integratfion activities associated with payloads scheduled to fly to the ISS
during ARK3 comrespond to NASA Increment 41/42 (September 2014 — March 2015) and
Increment 43/44 (March 2015 - September 2016). The fransition
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between these ISS Mission Increments occurred in Q2: Increment 42 ended mid-March and
ushered in the beginning of Increment 43, which will feature the start of NASA’s “one-year crew
mission.”
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During Q2, CASIS conducted four major project development sessions with key accounts
(Smuckers, Nemak, Google, and Kasier Permenante). Additionally, CASIS supported NASA's
Destination Station program with a weeklong session in the Bay area, during which seminars
were conducted with industry representatives, and a research symposium was held at Stanford
University. Largely resultant from targeted business development activities like these, potential
investigators worked with CASIS to develop and submit 11 proposals for consideration during Q2.
To continue expanding these efforts, CASIS has hired an additional business development
manager to expand our presence in the California R&D markets.

Also during Q2, relationships with major innovation partners, including MassChallenge and the
Rice Business Plan Competition, were announced and kicked off for 2015. This included a
commitment from Boeing fo partner with CASIS in MassChallenge again this year to support
flight projects on the ISS National Lab — an example of CASIS success in expanding our network
by leveraging external funding (in this case, a $250,000 confribution from Boeing).

In an initiative to enable future Sponsored Research Program collaborations, CASIS continues to
formally request external funding from organizations dedicated to R&D in specific areas.
Sponsored Research Programs involve CASIS solicitation of a series of related projects that are
within both the CASIS mission and the external organization’s area of interest. As part of each
currently proposed Sponsored Research Program (to be funded fully or in part by the sponsor
organization}, CASIS will commit fo a multi-faceted campaign designed to gather formal project
ideas from the broad scientific community, support and execute a subset of qudlified projects
vetted by both CASIS and the sponsor organization, and promote these projects and resultant
outcomes. Each request to an outside organization is tailored to appeal to the values promoted
by the funding institution and may be individualized according to the organization’s desired
level of administrative coordination.

In Q2, two formal submissions to external organizations proposed ideas for Sponsored Research
Program collaberations —; one grant proposal was submitted to an external organization
requested funding fo support a CASIS STEM education initiative ; and a crowd funding
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campaign was launched to support an additional CASIS STEM education program.

LEADING LABORATORY AND ENVIRONMENT

CASIS recognizes the importance of substantive STEM education programs and the value of
multi-organizational collaboration to sustain educational programming. As a result of our
continued focus on STEM education, CASIS hosted an interactive workshop attended by
thought leaders, educational programming strategists, and leading STEM advocates from across
the country. This workshop provided valuable insight to help CASIS bolster its current educational
programming and opened doors for new partnership opportunities.

In Q2, CASIS amplified efforts to expand STEM education outreach through our coré programs as
well as a number of programs that we support. CASIS announced a major partnership with the
Chicago Boy Scouts of America and Exploring Scouts programs to conduct the Space Station
National Design Challenge (NDC) in the Chicago Area. This program will allow student teams
(with both male and female participants) the opportunity to propose, design, and execute
research experiments to be sent to the ISS. This pilot program in Chicago will pave the way for a
multi-year national initiafive that will be sustained by the Boy Scouts of America and Exploring
Scouts organizations.

Furthermore, student teams participating in the original NDC pilot programs by CASIS — NDC-
Houston and NDC-Denver — are preparing their experiments for upcoming flights in Q3. Preflight
activifies include finalizing testing, payload integration, and completing NASA safety reviews.
There are a fotal of 300 students and educators involved in NDC-Houston and NDC-Denver.
Additionally, CASIS hosted three CASIS Academy Live events during this quarter, which featured
presentations from CASIS-sponsored investigators and hands-on activities for student participants.

There was confinued progress in each of the STEM education programs that CASIS supports.
Most notably, Zero Robotics held the finals competition for its high school program.
Approximately 2,020 high school students participated in the national event held at
Massachusetts Institute of Technology, in parallel with events at the European Space Agency
and the Russian Federal Space Agency, while astronauts onboard the ISS supported the event
by running the finalists’ codes to manipulate SPHERES satellites. In addition, the eighth mission of
the Student Spaceflight Experiments Program (SSEP) began in February 2015. SSEP gives students
the opportunity to design and propose authentic flight experiments for the ISS. There are 14
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participating communities: 11 in the U.S. and three in Canada.

ALUE OF THE ISS NATIONAL LAB TO THE NATIC
During Q2, CASIS capitalized on opportunities to expand outreach within targeted areas and
made strides in significantly expanding the awareness and significance of its annual conference.
Pursuant to the July 2014 NASA/CASIS decision that CASIS would expand its leadership and
marketing role in the International Space Station Research & Development Conference (ISS R&D,
July 7-9, 2015 in Boston, MA: www.issconference.org), CASIS has worked fo transform the event
intfo the premier gathering of the entire ISS community. In a major Q2 success toward this goal,
CASIS announced in January 2015 that Elon Musk, world-renowned innovator and president of
SpaceX and Tesla Motors, would serve as a keynote speaker for ISS R&D, signifying a major
milestone for attracting event attendees from new communities. Furthermore, CASIS has
leveraged this broadened awareness to expand and diversify event sponsorships af the
conference, enabling future growth and investment,

CASIS attended various conferences and events in Q2, in particular maximizing its presence at
the 2015 American Association for the Advancement of Science (AAAS) Annual meeting — the
world's largest general science convention — by parficipating in the general meeting and the
concurrent AAAS Family Science Days STEM expo. Representatives from NASA Ames Research
Center, Made In Space, and Techshot, Inc. enhanced CASIS presence at the general meeting
by displaying hardware, lending technical expertise, and supporting key messaging regarding
ISS National Lab research opportunities. CASIS leveraged this conference as an opportunity to
conduct outreach and business development meetings while also interfacing with the broad
scientific community to learn about new developments within various scientific fields.
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BUSINESS STATUS REPORT

A((‘);;[ﬁ];q %2[23:“;[ VARIANCE A('I’lﬁ?}Lﬁ YTD BL'D;E'.I'; YTD VARIANCE
DFectLlabor $1,202,780 $1,574,586 $371,805 $2,397,571 $2,923,181 $525,610
Subcontracts $427,096 $869,041 $441,945 $756,557 $1,633,694 $877,137
;:Lm anent Equipment > $22,117 $66,500 $44,384 $113,535 $86,500 ($27,035)
E:ﬁii,"rﬁ;":!" SpResE $56,186 $64,585 $8,398 $91,356 $126,830 $35,474
Tavel $180,373 $242,918 $62,546 $390,364 $486,606 $96,242
Granls Awcrded $1,335,313 $2,391,943 $1,056,629 $2,280,564 $4,891,744 $2,611,180
Other Direct Costs $533,140 $432,523 ($100,617) $900,432 $797,999 ($102,433)

BREAKOUT OF COOPERATIVE AGREEMENT FUNDING

Q1 FY15 Q2 FY1S Q3FYI1S Q4 FYI5
- 49% 46%
Indirect 219, 19%
Srants 30% 35%

BREAKOUT OF CASIS GRANTS

Q1 FY15 Q2 FY15 Q4 FY15
Private/Commercial $564,063 $764,972
Academic $297,400 $439,100
Other Government $0 $0
Mission Based Costs $83,787 $131,242
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In addition to the quarterly meftrics displayed on the following pages, CASIS will be tracking
several metrics on an annual basis and reporting them in our annual report. These metrics
include:

« leverage of CASIS Seed Funding — CASIS will measure the ratio of external contribution
to project cost for all proposals versus CASIS seed funding.

»  Operational Efficiency — CASIS will track the efficiency of reviews and operations by
measuring the elapsed time from inquiry to award to flight.

Additionally, as results come back and are made available, CASIS will track:

» Confributions to Scientific Knowledge — CASIS will frack the publishing of results in
scientific journals to demonstrate the importance of the scientific investigations being
conducted through CASIS.

= Commercial Impact — CASIS will report all products or services created that derived
from National Lab research to track tangible impact to markets.

Q4 FY1s

CASIS RFPs/RFIs issued 2 0
Responses received from RFPs and RFls 17 1
(including Step-1 and Step-2 proposals)
Project proposals awarded from CASIS grant

6 1
calls (solicited)
Project proposals received s 1
(unsoclicited)
Project proposals awarded 10 3
(unsolicited)
Return customers: Proposals received from 1 1
CASIS customers pursuing a re-flight
New customers: Projects awarded to n )
principal investigators that have never flown
Flight projects manifested 33 12
Flight projects delivered to the 155 NL 0 8

Q4 FYI15

STEM projects executed 5 12

Total reach of STEM projects 7,265 7.412

CASIS outreach events

Trade shows 6 x 2

FY2015 Q2; JAN 1-MAR 31 = 2015

WWW.NASAWATCH.COM
Use or disclosure of data confained on this sheet is subject to the resfriction on the title page of this Report



WWW.NASAWATCH.COM

Print advertisements 0 ‘ 0 l |
Total media impact
You Tube posis 2 2
-Views (cumulative) 10, 744 255875
Twitter posts 166 235
-Followers (cumulative) 59,058 69,596
Facebook posts 123 175
-Likes (cumulative) 4,129 4,622
Website visitors 49,254 49,715
News releases 10 5
Media events 9 3
News mentions (clips. blogs) 1,379 733
Twitter mentions 620 957

During increment planning, NASA sets aside certain resources dedicated to ISS utilization for all
partners. These resources include upmass, downmass, and crew fime. The ISS National Lab is
granted half of NASA's 79-percent share of the available resources. Upmass and downmass vary
based on the number of cargo vehicles and their capabilities. Crew time is based on an
average of 35 hrs/week available for ISS utilization. Other resources such as power and cold
stowage are not considered in this metric due to their shared nature.

Upmass (kg) Downmass (kg) Crewtime (hrs)
Increment
Allocation Actuals Allocation Actuals Usage Allocation Reguest

Inc 37/38 287 334.7 N7% 6 7.9 132% 427 95 22%
Inc 39/40 766 389.1 51% 244 197.8 81% 386 96.2 25%
Inc 41/42 539 716 133% 225 705.5 314% 346 178.9 52%
Inc 43/44

(projected) 1202 1215 101% 537 359 67% 229 224 98%

(Data through 3/31/15)

JAN 1-MAR 31 = 2015

WWW.NASAWATCH.COM
Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this Report



WWW.NASAWATCH.COM

‘Jodal siy) Jo eBDd alll 8y} UC UoKDULSal By} O Joalgns S }88ys S|U} U0 PaUIDIUOD BIDP 4O 8INSOIDSID 10 a5

el GLOC » L€ dVW=| NVT ¢
*$S1 SU4 U YDIpasal ISy Yilm suoyonisiul
sI0}RBIISaAU] BSBIDU) ARUDDIUBS [IM UDIUM ‘SIS IDINBaI D U sigjawpind meu ppoldn o ||[am sp A " §S| BU4 UO &
mEmE_‘_m,Faxmm_m:,ﬁ wioy) pyop v.m:_u,,mh o} Alljigp ay4 s1asn aAlB ||Im pup §§] Y4 UC psa||pysu) Ajjusunuwiied aq ‘uojBuxen CUaSORlRL, BoDdg HUSISIO P AN 18AIBS U2I08say (guINw w
[IM AHIDD} 183007 ¥ODY SSIY4XT COTHINW BYL 8sn juswularoh pup ‘OjWapDID ‘|DIDIBWWOD I0} §INg 8q D
o} wioyp|d younasas ssodind-jpisush ssn-|jjnw D SO 8AISS ||Im JDU} AJIOD) D dojgasp |im oBup)] eoodg ”w
%
: 'SSI 8L ue F
Jusuluedxs BuiBow [pUoIIPPD SAISUSXS UD J2NPUCD 0} §| [0oB puooses ay] ‘qp1euss) o) UONQUIUCD 1sanbay UOSUSIT JUBIS n
10} sipldoiddo sApUR awoLdisuRy (1N} 8pN|2U| ©} $3|dwins Bujjsixe 8y, JO $8SAIoUD DIRR 3y} pupdxs 1 PO 10 AySIBALN INDg DST-0ULY *iq (vavo) mco.:ucf{ Jyati m
o} 51 joafoid uc-mo||o) au4 jo [pob sl ay] “Jusesqp s| ALADIB usym molB Of UCHDSIIP YDIUm MOUX SJ00I | ‘B|iAseulnD i s ; stsclopiapiy maﬁ:mﬁc\_ucu E
MOU UO sN20J Dl 2ads & Yim ‘S5 8U} Uo JIpp 1o jubl| o} pasodxa pup sajbid Uiad JoBD juainu uo umoib i . Ee £
sBulpaas jup|d Woly PP PaZAIPUD Py} juswiadxs SISV sNojas.d D O} UO-MO||0} B S| Juswuadxs SiuL b
*sjuabBo [pBunjup puUL saIoPIPUBD Brup pPaib|cs! 810jeg-1aAsu esnpoid Aow
Jusiiadxa siy} Ul supys [eBuny 9| ay) *(sdoia juppodu Ajpsiwousse josjoid o) sjusbo pBunyjun UBpIROY
B8} ainynoubp pup (sBrup J92updUD PUD saloIquUR “B'8) auizipsw upwiny Ul suoupdjddo 510/ AICIDIOTD TN S
10} sponpoud [pinjou jo suoypBijseaul of Buipps| Ajsnolasld ‘umous ([em S| seyloqpiaw ADpUodss ; ¥o HR8APD/A0IIa0m UDIDMSSIORUS A INULSDY *IQ LG HO
X puUapPRSDd uoisindoud jar sy} wioy ApapiBolow
aAldpoIg 92npo.d of swisiupBio [pBuny Jo Algrdono ay] suoyoadde [Binin2uB pup AlsAodsip Brup Ul PADNPOId S3|NOBIOW
10} [D|o}BUST 8q PINCD Y} SpoNPoId joINIDU [8ACU JO UOWBI08S 3y} 1o} JyBijaonds JO SUCIHPUOD |N)ssalis k
8y} JIepun pauasIds aq (M juspioop jupjd Jemod Jospnu AgoulayDd ey} Woly payb|os! suoys [pBund
“siauoylooid pup sjuaynd 0} S5O0 PUD 8w} BADS (DU} solsoubDIp [polpaw
uolniauab-ixau plusjod apNnDUl YU Uo sijauag j2alld 'sdiy JipInoIow jo uBisap paacidu
Bujgoua ‘paupb ag Abw sjuswald [PoYLD Jo Bupubisiapun Jojpaib ‘APADIBCIDIW U] STIPIN|OIDIW , . 820dg Ul S3PINJOIDIW
sy Buiuiwipxs Ag *se210) Ap|idno Ag paiamod ﬁcw\,w 10 8pp2sP2 P PuusbBbul — s|dwps jo doip v uaisod soysouBoIg Al SIPMBD:20140 usaug-Aedod
8UO AjaIewW JO UCYIPPR 8y} J8}D sieyiowolq sidynw jo8iap AID21joWoND UBD joy} sdiyo SIpINROIDIW
BuiAjoAul 821A8P S2ISOUBDIP [DDIpaWl S|gppRIoD ‘Ajlionb Alojpiogp| ‘e|qpuod p jo juswdoeasg

NOLLITHOSHA LOYATOHd NOLLYDO1 NOLLYZINY (d) HOLVOLLSHANI TVAIONTNI ALLLL 1L.DHArOdd

S1AL ZO NI GAAUVMY S1OATOU



WWW.NASAWATCH.COM

‘Jodal sy} jo aBod sjil 8L UO UOIDNISEI 8U} 0} 123[gNS S| 198Ys S} UC PBUIRIUOD DIDP JO BINSO|DSIP 10 85/

¥l

GLOZ » LE AVW=L NV

‘G LALED Ul payoadxe s josloid puncib siyj Jo) podal jpuly ay)

sa|Bojouysel penD

a))nold uoig Ig

Bupsauibug ubisaqg |puoyDy
Buisn uopoUgDL POSYOIDINW

‘Buipuad s podal [ouy 3y ‘suoissas Jubyy
150d pun *-ui -aud |0 sepn|oul Joy4 BULDYS DIDR 3RNIDU] [IIM JusuaaIBR sy "ApNiS YHLaH 10jn20 S§I 8Ul 1o} Biop 9343
pun (OD1) 18iddog |punIosUDI) aIoys 0} jsenbal s,|d ay) papdadab soy (dyH) woibolg Youoasay UBWNH VSYN ayL

SOiAPUY RINaN

UOIWOH HBgoy “Ig

ABojoydiow AlDoB A Mo
poOo|g |DIgRIaD) U 8INsssid
snous A paspaloul jo 1oodwy|

'saAl08lqo eouslos poddns of pasn aq Abwi jouyy AieBow) ODIH PaAIYDID Bulsanbsal s |4 8Y] "UOISSILULUCD JO JNo
Ajjusupiuied 8q 0f PAISPISUOD MOU 5| PUD | (g J8qUBA0ON AURa Ul BujuuiBag uoysunypul o) & paouaiadxe ODIH

ALsiaaun
|p2)BojouUY2s)
upBiyaiw

uPWY2NYS Hagoy '1q

SWUIOBIY AYIDND JSIDM
ODIH 2y10eds s83P7 4D8ID

(¥) (a)

D11 ‘pidopnr

|[@mseq snjARl “Ig

SSD) YDIDesey
Qo7 [DUCHDN O SOUBWIONSJ
inpuoysy Buiaoidul|

(¥) (9)

BUSIPBW O |ooYDs
Allsisalun Alow3

A INLUNY 2 g

siojjusBoid opIpILD
paAlsp-8D Sd! UDWNH Wwoly
§31AD0ALICIRIDD JO UO|IDIBURD

‘Wl siu4 jo podal of sapopdn Jupoubis ou 8Io 18y} PUD ‘G [0Z AIDNUDE Ul JJO paXaly som josloid siy)

AjisIBAUN ([BUIOD

308d UOSOW ‘1

WUOHD|d juawuadxg
diy-p-uc-ypioespds

WW.NASAWATCH.COM

UiipaH JuswiuoliAug
10y sajbojouyss] JIH uosor AHARIBOISIN P Ul $3||quiassy
us|oAsusg Ipjnupig) ajgowwr Buziudo
(%) (a)
SUPIPB 1WBaonds pebuociold

ALVALN SOLVILS

Jo abs|joD JojApg

NOLLVZINVOHO

©32spQg PICHID d

(d)} HOLYOLLSAANT TVJIONRId

Buung ainssa.d [PiunIonyU|
JO JUBLUSSSSSY [DUIRNIBUOT

ALLLL LOArOdd




WWW.NASAWATCH.COM

‘podal sy} jo aBnd sl 8yl Lo UoIDUISEI 8Y) Of 128[gNs §| 198Us SIY} U0 PBUIDILOD DIDP JO 8INSO|DSIS O 85()

gl

LOC » L€ AVW=L NV *

ABojouyosiounu
mmc_u__umc“oc_uz YauAl] zai3 Aooap ayy Ag uoigiyul
(¥) (q) CRA PUD SOWBUAR UOHI8)UI [DIA
'saA08[00 82U810s Joddns o) pasn aq Abw joy} AleBowl ODIH PaAlydiD Buysenbal §| |d 8y ‘UOISS|WULIOD . J— isyosg swoo|g By
0 o Ajjusupued aq O} PeIBPISUCD MOU S| PUD ¥ |0 J8qUBSAON Alcs ul BuiuuiBag uoiounjpwl 0o} D padusuadxs ODIH PIOLIT-AHSIBALN pioyol Iq |NJUICH Jo uoyDoLIUSP] ODIH
Avv Anv Minog e.oljiod UBIHILLROR UOQUDD LUSYSASOD3 DL MMHMM
(t) Sv,mmzﬁo_oo 82Us|0s Hoddns 0} PasN 8¢ ADW DY} ABBRW] ODIH PEAIUDID BUSEND3I § |d BYL "UOSSILUWOD | PURAIDW JO AllsisAlun pal4 iq o mc_mmom s o&m._ . om,va_mwogﬁ
40 0 AjUBUDIULISd Bq 0} PBISPISUCD MOU S| PUD ¥ | (Z J8qUIBAON AlDs Ul BuluuiBag uoiounypuwl |0}y D padusuadxe GDIH 4 : + 1eh H =
o
)
[C
©
ZHDAMUDS Alojpiogp] [PUCHDN k¢
UOJSNOH JO ASiaAlun 18qoy Iq ~§51 2u Ul siojusBiold D wals B
Avv Am: WISPOPUSSaW JO UOHDISUSD mm
K
=
sionpeud (gvH) woolg W
Alojpioqp Y2unasa ujw
,owozmmuhw _omtcm _:r_:m .LM 1LBI0 [njuupy IloadsiadAy
: aulog-20pds |RIDIBWIWOD
(%) (9)
‘G AJED U pajoadxs 1ajued 8ous|og AloBei1g — mc_w%mhﬁ_w%%%bﬁvﬂm
s| podai jouy syl :wv An_v UHIOSH WY SOX8] Lo lrla] : . ; :

1SOH PUD JOWIN| SUOCY SUIWIDX]

|[BIAL B4 SO YONS SB0| BUIIOS PIOD UD|IBLSNY UC Jlom pasodoid ayj jo 8LI0s jno AUDD O} 8|qD &g O SI0SUSS JayIo LWoJj
5195 DIOP 10) BUIYDIDSS 5 d SUL "UOLDUNYIDW By} ©} JoUd 820|d 83D} 10U PIP DIDP JO UOID|I0 ODIH Peisenbal ay] UoISsILUWLIOD
JO JNO Ajjusupuliad 8q O} PaIBPISUOD MOU §| PUD | 0Z JaquuaaoN Aloa Ul BuuuiBag UoyouNy bW |Dib) D PadusLadxa ODIH

ajnyysu|
aous[os 8oDdS

spoisuy Buubag
-uoy jo Buiddow jpiyoadsiadAH




WWW.NASAWATCH.COM

21

‘podal sy} Jo eBod a|ily 84i Uo UOWDUISSI 84} 0} 408[gns S| J98YS S|4} U0 PBUIDIUOD DIDP JO SINSO|DSIP 10 857

GLOC o LE dVW=L NVI

9L/€L/Z '01-X8o0ds

WD CABW

10gNnz BAQY I

SuUPIPaw aajblauabay ul
@0 ways papupndxg AjAJBoIDW JO uoypd|ddy

S1/5/T1 “4-Xe00ds

AjsIaAlun DPUI DWOT

ISjUOr-swpay AW "Ia

S[[@0) Walg ID|NOSDAOIPIDD
uo JyBIeoDds 10 $jo843 jpUoKIUN

S1/5/z71 "4-%200d§

IWT} "ou| ‘ooUsWY SSWYT

uospp) Yegoy

(SSv19D] uclbls
200dg Uo Sy |2go|D Jepucdsunil Y SSYT1D

SL/EL/Y '9-Xeonds OT1 Il [eBojsiom MOW I dnp osseudsy
(sl

adl SSUIYODW SAlINIU| SNUIS)Y 9ABJS SN S LSS e SA

AB Aysi0BousQ Iopupsyaly ' 8IDMPIPH

el:18 olouyD8] JO B4njlsuy sioul) o iSO IDpUDSIS|Y IQ VSENS Ul 1UI 1O UMOIS J0dDA PUD {8W PBLSDIa]

asal AJSIBAIUN 84D|S PDAUSIOW/|[SMABUOH snuydipow ulwefueg 1iq 108582014 PPOJAR] WO-PReYSIoOW/|[8MASUOH

91/vz/8 'T1-Xeonds

$2UO4OUd NNH

[lPUUCD,O URg

juswiuoliauaoIDiy Adoodsolow
SOIPINJOLIW P3IIOHUCD-BI0WSY BIgRLUCd-RIIN

S1/2/6 'g-xeo0ds

ABojouyoa] Jo ainjsy| biBicasy

Appay pnr -ia

SOIBHOACIOU WK
UILL PEINIXL JUBPUNGY YHD3 - BUISS] SIBPSI0W

Qel

ABojouyoe] o 8inyisu| ppuolY

Jopjayoog |eiund g

BEFIERERDEISE]
abipyD jo juswahojdeq pup EmEn_o_w>mDW

SL/2/6 '8-xeonds

AupdwoD puo Ajli 113

HIYMBQ-Z8I0ZUOD ¥ ISJO4SY

92d Alln 139

S1/z/6 'g-xeonds

AupdwioD pus A

U}WS pUNWDSOY “Ia

uLDISOAW £3¥-AIN 13
=11

asl AupdwoD puo A adoJ pioydly Iq SPIOS J3M O} PIOH O LORN|OSSIq AN 135
Qsl AuodwoD puo A| SPUIH Awaiar uoyez|IydoA Al 13
=
J— ; suolp2)ddy [0pUOD [PUIBY:
qasl ou| ‘swalsAs ABleu] esdio3 JucAiweqg DAINK g 10§ 53145 ALIAISSILIT SIGOUDA JO ANIGDAAIN
. . . $SI U0 sjuaadxy
Qsl UESALUBLA] pallolUaT UBEID Y Heas™a AUADIBOIDIW 10} 183007 SOIWDUAQ _um__o._,EOUW
aal D71 P8 wnD suaq)y Ao AUARIBOIDIW JOPUN UOHN|IOAT SO DlAI0ID8|3

SL/EL/y '9-X8o0dg

AlSIanun uoysog

Jlasliogd Uelalg pioRd Ig

7-08150

qasal

DOLSUWY UHON WNWSY

a8pung uoy

SSI 8U} UO Walshg
ainidpD) 19N U} Jo Buisioy Ty1 pup uolpsuowsd

Sl/T/6 'g-xao0ds

271 ‘suoipo)ddy S|pUSIBY PEIUDARY

asIow usg|yiey g

11910 4H03 MO Ul S8INPOW
X|ISWNS Jo uoypnoag ay) :Buyss) sipusiow

asl

2711 'seifojouyos] 9£-v

uosdwioy] usino

3opdg Ul SjUBWUOIALT
BuIBLXg BU4 O} Pesodxa JONGIUU| UOISCLIOD

aal

soysoubp|g doigl

sIDAI®S 2N7 °Ig

800dg Ul S2IPINJOIDIW Usaug-Ao|dnd

(Rid




WWW.NASAWATCH.COM

Ll

‘podal siy} Jo aB0d B4l 8YL UO UOLDWSS) BU} 0} 108IgNs §| [asys SIY} U0 DSUIDIUCD DIOP JO BINSOOSIP IO 85/

GlLOG = LE dVW=L NV

SIVETAN Crlelely

DOSBUUIW JO ALSISAUN

2002w up|2aQ g

O84SO-HIN

asl

¥1on

00§ BIYD Ua

sis010d08)SO 10} [-T13N JO AdDIay] DILIBISAS

§1/2e/9 "L-xeo0ds

SINI1ISUI UDIDS59Y [DYASOH ISIPOLYSIN BUL

IUOHDIS 0JpUDSSalY I

AaniBoiow
U] buswiouayd Jodsupi] aaisnyla Budnossg

asl

Buussuibug umoig suipsiel

AsloD |ig

woypRld BuiBow) s3snw

SU/6L/LL 7SO
G1/22/9 ‘L-X8o0ds

$JUDYNSUOD) UOIDONPTI YIDW PUD 82us|os Z1

QUL DIdUBd

20Dd§ WO sull) EQMW
Ol

S1/5/Z1 "4-x8ondg

AJSIBAJUN PIOJUDLS

na ydesor g

m_,mun.u.

HDBH PaALSQ-I9D WSLS U0 AYADIBOIDIW JO 5408)3—

aal

$e1B0o|oUYDSI0Id ZDS

1smo|ig UOSLICH

..£>Em90__2c_wu_c0;quo_/
ID|N|[BD PUR AldAaQ B|ND8jOWOIDDW D|N||e2D4Y|

SL/ge/9 L-Xsonds

SINLISU| YDIDBSSY SEMUINOS

Allsquapod [8RYDIW

(1UBL}-51) 10810 o3[0I

S1/2T/9 “L-X2o0ds

abajjoD) upjunow A3o0y

YBIH oloyypD [eyued sBullig/ol8oud _._UZQ.W.

Sl/E /¥ '9-Xoonds sgo sey uassNWSDY alouat g LOIDIPDY 0L 82UDISISEY 1B|2SNW DUBYIUAE
- . AapiBoow
Qdl ou| 'saoneq Buuojucy UoyDIpLY AOINYD) 1I8XaY "Ia Ul SIOIBILIDS BIVEATIZE 1O UImOID 1O1AI0
aaL SACOAON ayoBeddy Hagoy Iq wiayshs Asaeq brug |ouIepsunl)

£814-12DJUCD D O 9]1j01d UoyBljausd syl dow

S1/2/6 ‘8-Xeonds

‘DU SUNMPAON

18Bepr Joqp]

VEEIEN EIENEIE )
10} AjQUUBSSY JIGIO-UQ 3 UCUDZIS0DIDYD ©-0197

S1/€1/¥ '9-Xeonds

UDIDasay [DoIPaWolg JO) S4NISU| SIHPDAON

s$0|9 pIADQ "I

(UO-MOJ0}] YDIDBS8Y JUSPOY SILIDAON

S1/£1/8 'SALH

D17 'SHORIOUDN

UOSULOT [8DYDIW

WO [DLISIXT SHODYOUDN

21/0€/9 '9-qIO

*2U| '§90US(0501g JSOUDN

DzZNOS§ 03NSy Ig

AjlADIBOIDIW Ul
younasay [po1Bojolg 404 aIniND (9D At dlaubbyy

asl

usAlim

uoYOUS J8r g

uINg (OIS A-USH| W

S1/el/y "9-xaonds

SIDDINSDOULIDYJ ADISW

Hayoiey INod "a

(uo-moljo}) DD Ho1eW




WWW.NASAWATCH.COM

‘podai siyy Jo eBod 8l 8U} UC UOKDUISaI 8Uj o} joalgns s }8ays SIUj U0 PSUIDIUCD RIRR JO 2INSO[SIP JO 85()

8l

&

o L8 VWL NVT

() (q)

(1) (Q) sucupiado Io} 8|qOIDAD 5, AJ|IDD} SU4 PUD *[NJSSSIINS BISM 53} UOHDPIIDA
BU} JO SHNSBI “|[om AJLUBIIXS PaLLIOLad SIDMPIDH JSIBWOo)SUSQ SUCE 8L "UOHDIOND Sl MaID 18y

UIYHM [[@M SSIALDD BU} JO |0 paia|dwod ays SADI} LIDXS 8y} Uo way} 9o0|d pup Ajispse Jayynl 81w VN Ul jousyas) JEBU Rk LRE isjaLioysusq suog
3y} 34PINAILDW O} 3|GD SPM IIBLBJOISIID ISCUUSW MBID S| "[[om Alawalixe auoB aapy o) pajodal
Blem sainpedoId UPDS 8Uoq aU] ‘G| /8E/| UO pajajdwod Som UNI LUOKLPRIDA (1-8U0g {|GI0 Uo syl
'BuiBoW] PUR SUOIDAIBSTD UHDI MalD ajny)|on) o) |00} {D¥3L) siewusd yoipesay
8|gen|pA D Yim maud §§| ey} Buipiacid st pup Ajjpwiido wicped o) SanUUOD SI0MIJOS YUDIUIM SUL /N uo|R2NP3 [P2JUYSS8L aoisiegUna HHPI UG SMORIM m
=
<
WIOHDId SOlBUl B
.m,wom\m. _mh 8|guIpS) PUD 180014 YDUAT maypbwW “1g 3SPYJ AJADID MOT - J581 M
CHERRGS Aolly IPpICIoD Abuig &
(¥) (q) 2
>
>
‘Dipp 8ZAPUD o} Buinuyuos st woay 5,Bull “1g pup 5] ~
8} PIDOQ UO DIDP }28]102 PUD AIRUIWOU 8ir1ado 0} sanuiuod Lw,mw&o:uwmm u:mcmcmz pydiy syl VN VSYN By, [edkog g WY
‘asuodsal JaspsIp 4O upuDjusWNy )
0} 9suodsal U asn palnbal Bulliomd §51 SU} pILoquo aBDMOS Ul AUSLIND §I DISWDD AYIS| ayL V/N VSVN Ad3SI
“sjouly jooyos ybiy ayy jo Alojploq swalsAs
uolNoaxa ay} Ul Ajoujwou paulopad siompIoy pup mald yiog "uoliiadwod jooyss YbiH saioqoy Y/N aopdg ABojcuyos] 01840 ZUBDS IDAIY 'IQ sOl0q0Y olsz

0187 SISYD-LIW 8} Hoddns O § [ A4ZD Buunp psziin som $§| sU} PIOOGUO BIDMPIDY $3HIHIS BUL

K|

ALVA NYNLTY

LIGHO NT ALINSTHHAD

1O BLNLLSU| SHBSNLDDSSOW

LLVZINVIHO

(1d) HOLVOLLSAAN] TVAIONIId

ALLLL LDUFOUd




WWW.NASAWATCH.COM

‘jodal siyl jo oBod )il U} UO UCKDLISSl By} O} 4o8lgns | }33us S|y} UO PaulniucD DIDP JO 8INSO|DSIP 10 38

6l

SLOC » 1€ VW= NVT

(¥) (a)

(¥) (a)

19pIN0g OPIOIOD 1O AJISIBAIUN

snopy pIARa "I

(1-53v) 1-eondg
Ul $s8UBAIDSHT DUOIGHUY

wipyBuiuulg 10 DwRge|y Jo AllSiaAlun

Jaliy uaydals g

AlapiBoiow
Ul SUI8J0Id SUDICUSI UDWNH
4O UoupRZYInISAID - ©0d

() (@)

youoasey
|D2IPBLLIOIG 10} SJNHISU| SILDAON

SSPIS PlALG g

UDIDasay JUspoy SIHDAON

A._VV Aﬂv.mc_omco 5| DJOP 4o sisAjpuo punciB jJublj-isod ay]

(3IDN) uoyLINP3 PUD YoiDesay
10} 2iN{IsU| RIUICYIDD WSYLON

paoyn4-ssyBNH Bl “IQ

Builby Ul UCYOALDY 19D-L

S|0OPNSDOULIDY ADISW Hayoey |nid g DDd AW
(v) ()

. wiomp P
‘BujoBuo | sisAloup Jubi-jsod pup *Albniged Ul pauinial projind ayL D11 ‘@onds Axaniusy uiBr RIPUSYRW "IQ - Qo7 BuUIPRIpawox3/eondg w
Apnuay 2
"s310om 8y} Ul suolpognd @81yy spy |4 84 jng ‘Buiobuc a1o UolbulLIBiep m
[2IN}2NUYs pUp sisApUD Db ApnIgad Ul 8BpIy RO JO U030 DIDP Paia|dWod |d 84] "UoioDIYIp M
UOIINBU JOJ JBQUIadag-pPill Ul AIopIogoT [PUCKPN 8Bpy JR0 O} paus)subl) siam ssidwps ‘ssidwos AUABIBOISI Ul )
punolb uoyy sioubis 9s10U-0}-AjISUB|UL 181G Uim UoN|osal JaybBiy D o} PajdriIp SIoisAID JUBil) au} *2u| ‘seus9ssaldy| BN ydasor “ig ! W =
ser A UHMOID) [D§SAID) 850ddI - DDd £
JSOW U] “SISAJOUD UOHOIYDUAS 1O} / | JOGQUISAON U0 AOIDIOQDT [DUCHDN suuoBily Of pausjsuniy =
alam sa|dwps uoloRIYIR uolnau oy Ayienb jusisiyns jo pup ybnoua sB.10| s|pjsAID Jo AjauDA =
D Yim ‘BUIpuDiSiNG 810 S{Nsal [DIHUl 8Y] ¥ |0Z ‘ST 129000 U0 p-¥dS§ wol sejduwns paaladal |d oyl M

(¥) (a)

09 DWING RIGOD

As|BoA e

Juswusdxg uolisodspoosg
ALADIBOIDINY
Jlo5) PWNg DICOD

{(v) ()

(#) (q) SSAIPUD JUSI-SOA BUISNPUOD [US S10 WDS} 8DUSIOS 18 PUD LUDWIoN Ig

ABOIOUYDS] O S4NISU| DILIOWIDD

ubwpclg plewnd Ig

AjlapiBolow
Buisn 1-uox3 uoiBuyuny
40 UOOZYRYSAID-DDd

1oeloid JyBiy auy Jo synsal/sBuipuy/oipp sy} seboiass| joy} woiboid
W3LS pPespg-punoiB D mou | siy) v |0z Ul pate|dwoo som woiboid W3S siyl jo uoipod jublyy ayy

sa|Bojouyoa] 8opds eAI850lg

NOLLVZINVOUO

{ LHOITLESOd NI

UDWALUNOD SIUDIS)S

(Ud) HOLVILLSAAN] TVAIONRId

90-1SD "200dS Ui siuy




WWW.NASAWATCH.COM

0Z

‘podal sy} jo abBod s|lll @yl uo uooulsal eyl 0} 128[gns 5| 18ays Sy} US PaUIciuoD DIDP JO 2INSO[2SIP IO a5

ALVAAN SILL

suoycIadQ ©f Y2Unasay Wol
puncio mczaaw_cﬂo upwpoosy seWRr Ig stuyuoB)y Buisuss ajowsy
PRadsAH I8§SUDI] O} BINLOBYUYDIY
(¥) (9)
aopds 18N Ui
punois doaiaug uouund A | Aajos Joj seuapng uo| Wiyl
pasog JBUCUDN ZislL Bulyse]
(¥) (a)
’ (ssiwID)
- e uolis 80ds [PUOLPUIBIU|
B4 Ou| "BUAPISIA A0JS 1Y ug 53U} O SIUBLIBINSDAIN
ISUBJU| BUO|DA
(v) (a) AjlsuSIUI BUOIPAD
DpUol4 = . (spupid ad) wuswdolpasq
A v A v B Jo Ajlsisalun INEd PFOUUY-a jupld jo ABojoig Jojnosiow
) \q

AdAL LOATOUL

NOLLYZINVOHO

S.LAr0Hd QALY TIdNOD

ad
HOLYOLLSAANI TVAIONIYd

ALLLL LOArOUd

(¥) (q)

Cl () ARmIBPUN [[14s 51 SISAIRUD YBIIJ-1s0d

BusD
[D2IPaA UOIDUSIUIIPY SUDISLBA

pUCLILIDH Ayjowl] id

juswdojsasp

Brup Jo} AjlanIBoIDIW

Jo a5 :ABojolg upwinH
pup juawdojsaeq Brug

(¥) (q)

0pa|o] JO AlsIBAIUN

[IBYIS SOUDISUOD T

SWISIUDYDSW
BwWAzu3 Jo uoypuILLIBISq
10} Yol |DisAID) uleiold




WWW.NASAWATCH.COM

‘podai siy) jo eBod g|ily 8yl Uo UolDLsal By} 0} 128lgns sl }88ys sIy} U0 paUIbiucS RIDP JO SINSO[SIP IO 35N

GLOZ = 1€ dVW=| NV

AlapiBoloiw Buisn

B4 AYSISAIUN SINOT JUIDS As|oloy Aabiag 1q SUIB}0Id JUDAB|BY AlIDD|paw
(¥) (q) JO UOURZYOISAID - ©Dd
A.E An_v Alaaoosip oynadolay)
() (Q)'r-xds B4 SUOIN|OSOIg UlSLOld siplen AoD g 8|gpus o} Yimoib [pysAio
uo pauinyas poojind ay| ‘(aacqp aas) ‘dIoD AlBA0DSI WN|AISg Ulim 1o8f0ld aARIogR||02 D §i SIyL ulajo.id-1o8foid aaliRiogR||0D
) Akan02s|p Dnadpiay)
(y) (qQ) ubid fiskoos wnAleE UOHIID MBUHDW "1 8|gpue 0} Yjmoib [Diskio
"p-Xdg uo pauinial poojAnd eyl ‘(molaq aas) suoiiniosolg ulieLold Yiim josfold sAlnIoqr||od D §| SiY] 3 : ujaoid-josfoid aapIoqp|I0D
5
D
2u P
SIS USIDESS _ s)abipy ojwoucdse IC
b4 _ou_mmﬁq LLMBUOO}N.___ I8us piomp3 Qg pup |p2ipaw Joj saiuadoid .|u
() (q) . bt [DISAID JCUO-UG BUlo|dxa m
5
<
b4
S0 ways onpnd £
PUNOID IWIDIW JO ALSISAIUN alpH pNysor g +1%-2 U0 AlADIBOIDIN MW
pejonwIS jo soayg F
(v) (q)
SI0}08BP UoNUNaU U]
punoi 510/08}8Q SPISISAIIS syBu malpuy “1Q puNOoIBN2DQ ADI DIWISOD WO
uondnuayul pubis Bulonpsy
(¥) (a)
uoypisdo pup
punoI sLBYsAS Doy SDUNY SPIOYDIN uBisaq puboioiw Joj bipQg

SWisisAs ABJau3 §SI SZIUN




WWW.NASAWATCH.COM

‘lodai syl jo aBod sjiy 8U) UC UORDUISaL BYY 0} 1o8lgns sl Jeays sIYl U0 PauUIniuoD DIDP JO 8INSO[ISIP 10 85

44

SLOZ » L€ AVW=L NV -

‘odxs W31 sAnQ 8ous|2§ Alwpd sy} u) Buypdioiped Ag sioioonps

pup ‘spusind ‘spuspns 0p0's Uoyy ssow pabobBus SisyD ‘Apucyippy 's|puoissajoid gy pup
'SIBYDIDBSS] ‘SJSUBIDS JO UOIISS SSOID 8PIM D O} LO|D)S 820ds 8y} Jo salyiqoded Yoipasal
By} @/owoid O} BNUSA |DBP] UD SDM 8IUSISLUOD ay] "odxa W3ILS SADQ 82U8ios Allpy

SYVY jusunouco ayi pup Buyssw pisusb sy u) Buypdpiiod AQ ‘UCIUSAUOD 82USIDS
Ioisush jsabip| s, pliom au} ‘Buesl [oNUUy SYVY G L0Z SUl o eousseld s PBZIWXDW §ISYD

oygnd |plaushB ay}
PUD ‘SI0JDDNPS SjUspNys
‘SIBYDIDSSA. ‘SISIIUBIDS

VD ‘850l Upg

Buysaw [pNUUY SYVY

SLOZ ‘91-TL ARnigay

‘|losuy pup
‘SIISBN ‘UDWBYDIW ‘AUDUIOD JOCW PIO4 “IDBAPOCS) '4Syg BUIPN DUl ‘JUaAS S|yl Bulpuayp

Ag sppa| snosalunu pajblauab wosl §iSyD 8y] “uclbald sseuisng pup jonpoid mau
PUD ‘UOYRIOGR||0D AISNPU| ‘UCLRACUU| UBCO U0 PasNo0) 82UaI8ju0D Jsebip| 8U} S| ASQOD

saupdWoD Qps suUnpod
Buipn|ou; ‘AunwiuoD
uoypAcuul usdg

IV '8[PPSHO0S

§10Z A2QoD

S10Z ‘LL-6 Aonigay

‘paipdoippd SJUSPNIS /F PUR SICIDDNPS BAl 'SALLAIDD

uo-spupy ,eonds uj Bu Ul pajodioiupd OS|D PUD ALALIOD BALLDDISLU] UD U| §S| 84} Lo

saBpW| palondiupLW SJUBPNLS 'SINDUOLSD AQ uaypy sydoiBojoyd Apayoads — §51 8y} Lol 4 dsued i
uoipAIBSqO Y3 uo sasnooy weibold syl "wpiBoid yHp3 uo smopuip 8y seBoupul oym SRIRANRE PUDSILBROIS sopds Apauusy SAN AWepDOY SISV S10z ‘9L Asonuer,
Id SISYD P ‘MOJSIREG URQ WOl Uoypjuasald D palnios) Yolum ‘lUSAS SAl] ASPDIY §ISYD B
ul paediopnd DpLol ‘AIUNOD PIDABIG Ul |OOYDS S|PRIW UOSIPRW WO} Sfuspnys aprib-uiybig
Isjussald painioe}
D SPM YHDT UO SMOPUIM JO MOISIDG UPQ JSJUSD 82US|DS ORURLQ U} P play jusas ollgnd [pisuss 14 'opuBio JuaA3 ABojouyoa] uoduoHO §10Z ‘91 AIDNUD|

ABcjouyoa} ucouoLO [DNUUD By} 1o 8jod|aiund 0f YUDI U SMORUIM Ujim dn pawosy SISYD

*$408[QNS JO SISGLUNU [IDLUS Yjm SjusLLuadxs

0} say2poiddp [DOYSIHOLS PUD SINFONYS JUSUISBRUDW-YSU §,d3H U] SI010BISaAU| [DNRIAIPUL
ay} jo ajol ayy spnjoul doysiom ay} jo palesod soidoy oyioads "uolonisiul Apujdiosip
-$5010 10§ a1sydsowyp |0B9)|02 ‘|PUIo)U| UD BpiAcid Of som AOUSHIOM SIY} JO DOB ay)

s10joBisaau]
PBPUN-IYGSN PUR VSVN

X1 ‘UOJSOAIDD)

dousyiop siopobisaaul
WiBold Y2u0as8y UDWNH §10Z

§10Z ‘51-¢1 Apnup

WWW.NASAWATCH.COM

‘uclpIlogp||o3
104 saiuUNpoddo sSNDSIP PUD AHUNWILICD UOISNCH 34} Ul RIDE ayl(31ks Jo s1asn Jayjabo) Bulg
0} 8jnyijsul @o0dg 821y au} yim doysiiom b palosuods yndoio sucypolddy aopds auyp

UolDULCUl paspg
-2}l||240s JO siado|aA8p
PUD 585N [DILSO

X1 ‘UojsNoH

uoysNOH-p-8oDds

$10Z 'z1L Aonuop

‘swpiBold yonayno [puolpINPa pup WILs SIS Hoddns oy sdiysieupond pun Buipuny

104 SP8PI [2ACU dOJRASD (£) PUR ‘82IN0SAl UCHDINPS WILS 8Nbiun D SO §S] 8U} 8ZjjkN O} BARY
suolpziuDBiIo 18U 0 PUD SI0DINES DU} seliunyoddo s jjam sp swnibold uoyoonps SISYD
JO ssaualomp [plausb ay} Buispaloul jb pawip sjdaduod yaoayno uolnanpa di6ajoys
aAlOBYS apIsusb (7) sjuapnis aBpBuUs pup alidsu) o) 320ds JO JUBWULOIAUS 3y} PUD S| 83U}
azZ|I4n A|BAIIDBYS IM 1oU) swniBoid UoDDNPS |DUISeLB) PUD }IGI0-UO Yiog 10j spap| dojgasp
(1) :epnjoul doysyiom ey} Jo SIPOD ‘Seapualjp WOl sUciopusWLIod8l pup ‘Bujlulolsuicig
‘uolssnosip aplauab o} siundisiupd g Yim doysyiom uoypanps W3ils o paisoy SIsYD

NOLLARIDSHA

$J0}DONPS pup
‘s|DUO|sse40Id UOHDINPS
WALS 's8A|NoexT

HONFIANY

H |pIBADUDD
adnd

NOLLYOO']

doys3opm W3ILS 2A4NDSX3 SISVYD

ALLLL INJAT

$10Z '6-8 Aionuor




WWW.NASAWATCH.COM

‘Hodal iy} jo aB0d 8L 8Y} UO UoIDUsal 8y} o1 }o8lgns | 188Ys SIUj U0 Paulnjuod PIPP JO 8INSOIsIp 10 8s()

154

SLOC » 1€ VW= NWT -

‘saiunyoddo juswdojaaap josloid
pupb Bujwiolsuipig einjny 1oy pedojaasp Bulaq aIp sppa| 9584 'S|PINSDRULRYL BURY PUR
‘YoBjUBUSS) ‘USSSUDI '"DDBUSZRISY '1821jd ‘SIPolNasnuLLIDyd Ppayt) Buipn|oul ‘peibijiul sism

DIWSPDID PUB ‘AlSNPU|

! JLULLNG JaXIDWIO] ‘0z 21D
SJUNODDD ABY O} SUCHIOUUOD SNOJBWNU PUD JUSAS 84} PaPUSHD aAljpjuasaldal SISYD v 'sieyoipasel 'sisyuaios | v ebeid ups H 18 '3 510z '0z-81L U2IPW
‘Buyoluowl puo ‘uolusaald ‘sisoubpip ssosesip Jo} siaipwolq nyesn BulAjiuspl/Buidosasp
s2iUBdWIoD [PoYNeoBUIDYd PUD DILUBPDIR O BINIXIL O PBINIDS) JILULINS S|YL
‘D|CD-D20]) PUD
‘HDIY SBURDOD Hdd ‘UPUSPT ‘UllByDIW ‘Oownly Bujpnoul ‘Buliesw sy} wolj pajplsush . S Buud S -
SIoM SPDB8| SNOJBWINN "AlSNPUI U| SISPD3| UOJRACUU| PUD ‘ABOIOUYD3} [DUIa)Xa "juswdolesep S18PR3] LoURAGUU o oBey] Leg By saw SHOAMSN-HIW Buds ) S10Z°61-LL UMW
§S8UISNG MBU UD pasn2oy} sBujjssw psaiosucds-jy| u) pajodiopnd aaipiussaldsl §ISVD
suoypziunbio s
JUBAS (SPIDPUDLS |ouoljponPe Ie)
92USIDS UOKDISUDD) JX8N) SSON ADP-[|D UD pUD ‘SigIyxa Q0F UDY} S1o0wW ‘sdoysiiom pup ‘sebig||00 ‘siopusa (ViSN) O
UO-SpUBY ‘SUOSSas ‘suoipiussald pasng-ucinoNpa SoUSIDS SAIIRACUU| 00S’ | PaRNIDU| JUBAS wninawnd ‘sieysiand 71 'eBooyd UOUDIDOSSY SIBLIDA] BIUBIIS [DUHEN SL0Z 'SL-ZTL :u_usm
ay] swpiboid uoyponpae palosuods-§iSy D aiowold SD [[em SO UoRDRINPS WI1S JO DaID BOUBIOS ‘SIOLRUSIUILIPD i : ¥ =
BY} UIYHM SJUSLICOBABP M3U {NOQD WIDS| O} JUSAS SIYl PSPUSHD aAjpjuasaldal SISYD v ‘sicpoonNpe Z1 <
-1 0002 Apyowixciddy AWn
UV
swiplibold asayy Jo sjpob yosinasal auj jJo adoas sy} uiyym ucHSNQUIOD pup ANn
}Il PUD jljauaq |pUSaLS} Yioq aADY oy} sposfoid Josuods SO j|am SD SSADRIIUL 8584} WOl spiny} Ul sid [oiusiod puo HO “18jued sBuieug -
2IoMPIDY BZ1N O} B|gD 84 ||IM SISYD 'UOISNGUIOD PUD SOIUDUAR PIN| U] Y2I0asal §§| molb spslUaI0s [P2IsAUd WSVYN youpasay OTUONSAGUIO? PUD GOTSPING (w«.‘z S10Z ‘0l :u_usW
digy jim swpiBold 80Us|0s Uado 85aU] "I9iUaD Y2Ipasay UUS|D P SI0IDaIP YiSd1S VSYN ‘O¥D VSYN 'OH VSVYN uus|S s, ¥YSYN l ’ =
O} SOALRNIUI RIUOUSNGUIOD PUD GRTSPIN WSYN U} JO JusWasiopus ) pejuasald §ISvD wol seaypjussaidsy |
‘pajodioippd spuspnys 9¢ PUD sIoyooNpe i
1N0H *ApAIOD 800dg Ul BUA[T, D PUD AHALIDD UO|DRIUXS YNQG P (S8|JIAIIDD Uo-spupny 14 181us5)

oM} U peibdicipnd os|o spUapniS Y2u0asal UORIs 800ds JUsUND pup aopds U $8G0IDIW
pPassNosip S0y "IQ "SHaq0Y S3IW “IQ JSAIDUY UYDI0esay Jojuss §ISYD PaINiDs) Ydiym ‘JUsas
Al AWBPDOY SISV © PBRUBHD DPHOIY “OPURIQ U| (004§ UBIH ALSIBAIUN WCI) SIUSPNS

SIOJOONPS PUD SIUSPNIS

2opdg Apauuay

anT AWepDaY §ISYD

$10Z ' Apnigad

"SUOID|S CIPDI $§0 PUD BYDIIUD AL DEN [020] 8UL Yjim saljiunpoddo pipaLu 1o} 300[88Ym
Bnog inpuoliso BuiBplaas| Jo} a|aisuodsal Som SISYD ‘AllDuclippy ‘aapds uj awly siy pup
uoyp}s uoypuysaq Buissnosip |, 4sapm Blagqwooig,, jo Bupmoys e pajseopoold Aljpuoicu

AU} UO UDWISSIM P19y JNbuUolsD Buiop|d up [Djuawnysul SoM SISYD Meam siyj Buung

'$S1 Y} SS8D0ID URD SI8Y2I0asal Yoiym AG senusab ayj ssnosip of 8op|d jooy X 8|Boos) pup
ALSIBAIUN PIOJUDIS ‘ajuUBUDULIB JBsIDy 4D saliunpoddo Yananno Haem sjuy} Buung 'yipnesal
uolpis @o0ds YBNCIYL lGR|IDAD salunpodde pup sapliandoD ayj ssNosp o) seiupdwod
puUD sI8YDIDasal pajselaul Yim j8aw o) paly Abg UoKDS Uoioulsaq 10) ¥SyN paulol §isyD

SUOINLISUL DILUBPROD
pup selupduwod
|Dj2JBWWOoD payabin)

A 40
‘028PUBL UDS

UODIS UoyDUSEQ

S10Z ‘02-L1 Apnigay




WWW.NASAWATCH.COM

‘Hodail sjy} jo aBnd 8l 8Yi UO Uo|Duisal Bl 0} 12algns L 192Us SIYL U0 PSUIDIUOD DIDP JO 2INSO|DSIP 10 a5

144

GLOC = L€ AVW=I NV

*g-X20pds uo 8opds WOl paulniel pUpR PaYIUND| Y2Iym ‘eopds Ajoniusy

AdQ palosuods jusuljadxe WIoMmpl/ucyplausbal anssl ayl PaqUISap SJUBWSID pUD
‘Y2I08s58] UODS 8o0ds JusuND Uo aippdn up UsAIB siem SJUBPNS ,,'INOH BUQ Ul S4|I8J0S

D PliNg O} MOH,, PBJLIJUS SpUBPNS |00YDS YBIH J1aA)y ublysngas of uojpiuasald Builbobusa

up aARG aH 'ubisep Juswadxe PaLRIBI-aUDIPSWOXT PUD ABOIOUYD3) SSI SO [[BM S SUOISSIW
{pgagND puL eqnDiaxo0d a|diynw epn|oul sesuauadxe siH “suoissiw pup syoefoid eonds
|BUNBUBIdalUS JO AlBUDA B P3| SOY pup (0BuUD] 820dS Jo Jsulnd agy 34l D11 ‘eonds
Ayonjuay Jo 1esuibus swaysAs 8opds Jojuas sy} 0s|o §| BH UMD uo suojnjes 10} aseds Buizyin
UO $35N204 Y2IUm "ou| oBup] 820ds Jo OID Pup juapisald s| SjUsLa|D "jUsAd aAll AueppoY
SISV SIUL 40 Jejussaid paIniDa) By} SPM JaYDIDS5al §S| PEOUBLSXS UD ‘SJUBWS|D UDWAM]

$I0}DONPAa PUD SpUBPNLS

14 ejusd
aopds Apsuuay

SAI ABPDOY SISYD

SL0T 'LE Y21owW

‘yoloasal AApIBoIDIUI Of pajp|al s188Ipd WILS
SNOUPA PUD Y2ID8581 UOHD}S 820ds Passnosip Uolipiuassid syl "0DIXawW maN ‘S8anID s Ul
j00yD8 YBIH JDd poaymoly jD SjUspnys Oy | o4 uoipiuasaid o aApb aalipiussaldal §ISVD ¥

SI0JODNPS PUD SIUBPNLS

WN ‘58220 S

UGIIDJUBSSEId UOIDINET SISYD

§L0Z'LE _._u._oiM

“(Axspay) yomisu

Buipuny [SBUD MmaU O Ylm SUCKINPOLUL 8PDL SISY D "ADUOKIPPY SBAIDHIUI WILS IPjusiod
0M] SD ||aMm SD paliuapl alam sjosloid jybi) jppusiod xis Ajapowixoiddp *juaas siyi ybnoay]
'sposfoid uoPINPS WILS PUR 'SSIHUNLIOAdO |DIDISWILLIOD ‘@DUBIDS S|P ‘S82US0S

aJi| palaAcD suoyojuasaid painjos) 8] "AIojDIOgDT [DUCHDN §§| Y} Uo sajiunyoddo
yoipasal Ul sejund pajsalaiul aBobBua o} SISYD 10} wioipid D papiacid JUsAS siyL

OB MBN WO
siundioippd ucyoonpa
W3LS PUD ‘qoj jouoyou

‘DILIBPDID ‘|DIDIBWWOD

WN ‘s82n10) so7

WINIHOSUDD) {UDIS 82DdS 0DIXaW MBN

S1L0Z 0 Y210

"WSVN AQ paysiand

SWWWINASAWATCH.CO

aq o} sisdod |puy 82npoid MOU [|Im SISILUOUODS BY] "OF1 J© UOKDZDISISWLIOD 8y} jO mwﬂﬁu\—%wﬂwﬂ%m%m_w% :Emc_s.mw___m doysom Apnis
UOKDIBE22D ay; boddns Jsaq UDD §i5YD pup «.ﬁ{z MO L0 pamo||o) UoIssnos|q "doysyiom OH VSN “w,Fm_Eo:oow éotODU._oom_._ OF1 10 HUBWAOBASA SILOUODT YSYN [0UL §10Z ‘'0f YyoIp
ayy Buunp pajuaseid sdneib asayy Jo oI (O31) HAIO YHOI MOT JO LUORDZDIDISWULIOD
jJuspuadapu) sSNOURA VSYN
S84} UO pPasn20y salpnis a2npold O} SiSILIcUCSa Jo sAnob aA)) PAUOISSILILLOD WSYN
sjpuojsssjoid
'sdnppys abpe-Bullins o) selupdwod Juswdolarsp
abip| josuUoD pup spep)] eolonId Jseq aipUs o} sem Buyssw syj jo |pob sy "AjUNWWOD ssaUisNg pUD Y ‘uojsog Buljsew |pnuUUyY Olgssow SL0Z "£T-9Z Y2Iow
92USIDS B)l| SHOSNYDIDSSOW B4} WOJ) SSANDSXS JojUas palninay Bujasul ALp-0m} SIyL ‘sipuUoissejoid 8oUaIDs
‘SBAINDSX3 [9ADT1-D
‘slagqulswl
DD 1ayjo Ag palyiuspl spasu AISNPUl Of puodsal pUD UM INO Jo sabualipys ajo0alId sq0|
OFDOL B LHIMAIONUD SISV TEMOM sSSP 0} MEUA0Id GogUepUnol 9o putilioe) |Dlapa) pup JWUSPDID %] ‘UOISNCH usaj Do) seiBojouyss] AUDND Iy §10Z '9Z U2Iow

Juawdolaaap ssauisng SISYD a4} Usamiaq Bullaawl B Of P3| JUBA3 S|Y] ‘SIIUOLoYJ Uojjeqay
Jauuim Uolleduuod unid ssauisng 821y Buipniou) ‘ssjundwod a2jAI8s ey pup ‘seybnH Jeypg
pup jleys Buipn|oul ‘seiundwo sob pup |10 [020] Wolj suoypiuasald painipa) JUsAs syl

‘AlsNpU| Ul Si8YdIpesay




