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December 22, 2014

To: GSFC/Anne Douglass Project Scientist for Aura
GSFC/Gene Feldman Project Scientist for Aquarius
GSFC/Claire Parkinson Project Scientist for Aqua
GSFC/Kurt Thome Project Scientist for Terra
GSFC/Dong Wu Project Scientist for SORCE
JPL/Lee-Lueng Fu Project Scientist for OSTM
JPL/Ernesto Rodriquez Project Scientist for QUIRSC
JPL/Graeme Stephens Mission PI for CloudSat
JPL/Michael M Watkins Project Scientist for GRACE
JPL/Deborah Vane Project Scientist for CloudSat
LaRC/Charles Trepte Project Scientist for CALIPSO
LaRC/David Winker Mission PI for CALIPSO
Laboratory for Atmospheric & Space Physics/Tom \W®o Mission Pl for SORCE
University of Texas/ Byron Tapley Mission Pl foRBCE
Earth and Space Research/Gary Lagerloef MissidarAquarius

CC: GSFC/T. McCarthy ESM Programaméger

LaRC/G. Stover ESSP DeputygPam Manager

From: NASA HQ/DK/ M. Freilich/ Director, Earth Seiee Division

Subject: Call for Proposals — Senior Review 2018hefMission Operations and Data Analysis Program f
the Earth Science Operating Missions

The NASA Earth Science Division (ESD) of the ScierMdission Directorate (SMD) is supporting several
Earth observing missions that are operating beybait prime mission lifetimes. Extended operatiansl
associated data analysis activities require afgignit fraction of the ESD annual budget. NASA ainel ESD
thus periodically evaluate the allocation of MissiOperation and Data Analysis (MO&DA) funds witleth
aim of maximizing within finite resources the m@@ss$’ contributions to NASA’s and the nation’s goakhis
periodic NASA comparative review for missions intended operations is known as the “Senior Review.”

ESD will host the next Senior Review during the kseef April 6 and April 27, 2015. This letter debes
the objectives and process for the review, contastsuctions for the preparation and submissioproposals
and for in-person presentations to the Sciencevepianel.

The following ten missions (in alphabetical ordarg invited to propose to the 2015 Senior Revieguah
Aquarius, Aura, CALIPSO, CloudSat, GRACE, Jason&T®, QuikSCAT, SORCE, and Terra.

The Senior Review:

The objective of the ESD Senior Review is to idgnthose missions beyond their prime mission lifedi
whose continued operation contributes cost-effettito both NASA's goals and the nation’s operadion
needs. The primary evaluation criterion for exiemsof a mission is its contribution to NASA's reseh
science objectives, but the ESD Senior Review elgicitly acknowledges (1) the importance of Idegm
data sets and overall data continuity for Earthrsoé research; and (2) the direct contributiormais$ion data
to national objectives, such as the routine useeai-real-time products from NAS#&searchmissions for
applied and operational purposes by U.S. publjorivate organizations.

Each mission that is invited to this Senior Reviilv submit a proposal outlining how their actiet over
the period for the review (FY16 to FY19) will bertethe Earth Science objectives described in th&420
Science Plan for NASA's Science Mission Directordhe SMD Science Plan). Each proposal will contain
descriptions of the project’s proposed science dasdysis activities, recent accomplishments, techstatus
relating to the ability to deliver the proposedasats, contributions to national objectives fortEaystem
monitoring and prediction, and a high level budgethe proposed activities.
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The Senior Review panels (described in more dieéilw) will be formed by ESD to evaluate these psals

in March-April 2015. Their evaluations will be dooented in reports to ESD. ESD will use the panels
findings, rankings and conclusions as inputs toalaicing mission allocations. Actions may include
maintaining the status quo, restructuring the mtajecluding changes to the mission objectivesjexiding

to terminate an ongoing science mission.

The Senior Review Panels:

The Senior Review is composed of two panels: tlierse Panel and the National Interests Panel.SEfence
Panel is the primary panel. It will be an indepamtdanalysis group with sole responsibility to et the
scientific merit of each mission’s datasets witbpect to NASA’s Earth science strategic plans dijeatives.
The Science Panel will be drawn from recognizeceeixmembers of the Earth Science research community
and supported by technical and cost experts frathinvand outside NASA to assess the health andlijab

of the operating satellites and the proposed MO&inkigets.

The National Interests Panel will assess the yitilitd applicability of the mission’s data produttissatisfy
national objectives by public (non-NASA) and prizairganizations. The National Interests Panel béll
drawn from users of NASA research data for apptiad operational purposes, including federal agsncie
associations, non-governmental organizations atd/gical/tribal agencies. The National Inter€stael will
brief its findings to the Science Panel, who willeuthe utility findings in its overall assessment a
conclusions.

The panel will be supplemented by engineering arsd experts who will conduct focused evaluationthef
technical status of the flight and ground hardveysems, and the proposed costs.

Instructions to the Senior Review Panels/Review Ceria:

NASA HQ will provide the following instructions tinve Senior Review Science Panel:
In the context of the ESD science goals, objectaras research focus areas described in the 2014
SMD Science Plan, evaluate and rank the sciemtiéidts of the proposed returns from each mission.
Factors to consider are intrinsic value of the rmoisslatasets, the trend over the mission life ef th
quality of the datasets, relevancy to the ESD mebeabjectives, and promise for future scientific
impact, especially considering the technical statbhanges and/or performance degradation as
assessed by the technical experts.

As secondary evaluation criteria, evaluate the mesearch utility of the missions, using the finding
from the National Interests panel, and the readenabs of the cost of the extended mission.

From the assessments above, provide findings amplementation strategy for the ESD extended
missions portfolio for FY2016-2019, which could lide a mix of:

» Continuation of projects “as currently baselined”;

» Continuation of projects with either augmentationseductions to the current baseline;

*  Project termination;

NASA HQ will provide the following instructions the technical & cost experts, subject to additiquatiance

from the Science Panel:
Assess each mission’s performance and reliabitibyggtions for the satellite and instrument(s), the
mission operations implementation plan, and thelillood of accomplishment within the proposed
cost. The technical experts will consider factoduding the status of consumables and predicted
utilization; spacecraft and instrument status, grenince degradation, and failure risk; the proposed
mission operations approach for the effective arfd management of an aging satellite; and mission
and data management. The cost experts will conthamequested budget against historical expenses
and allocated funds. The technical review will fegunarrative text as well as a risk rating foet
feasibility of the extended mission implementation.

NASA HQ will provide the following instructions tihhe National Interests Panel:
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Evaluate the contributions of the standard datdyxcts to applied and operational uses by public and
private organizations (i.e. non-research purpossigtional interests will include activities at teta
tribal, regional, national and international levdlke evaluation will assess to what degree thsioris
has and will provide applied and operational beésefnd utility to the nation. The evaluation will
result in narrative text as well as a utility rati(Wery High, High, Some, Minimal) for a mission’s
products or group of products, considering suchiofacas intrinsic value, frequency of use and
latency. The panel will consider the adequacy arilistness of the mission’s approach to data
product for application and operational uses, tghobioth on-going examples and future plans for an
extended mission.

Extended Mission Scope:

ESD’s priority for extended missionsttse continuation of quality standard data productghich have been
demonstrated to be relevant and valuable to the NES&rth science objectives as stated in the 20148 SM
Science Plan.

The basic mission should include the minimum neargsscience review and assessment of instrument
performance to verify and validate the data prosludthe proposal should clearly justify the leviescience
support required to maintain the quality of theadats, including calibration and validation acibst
Compared to the prime mission phase, algorithm teaance is assumed to have become routine and fewer
services to external data product users neededgitive extended mission.

Mission operations coverage should provide forshfe management of the aging satellite, but condptare
the prime mission phase, proposers are encouragetpose and justify an increased risk of datéectibn
degradation in exchange for an associated reduictimission cost. For example, greater allowancéands-
off operation and longer data outages for anomegponse should be considered. It is expectedathat
continuous improvement process will result in reaus in the cost of established activities durthe
extended mission.

New upper level product development and sciencesitiyations are not solicited through the Senioriéve.
Proposals of this nature are solicited throughB8® Research, Applied Sciences and EOSDIS Programs.

Funding Environment:

Missions proposing to the ESD Senior Review willngeete for an allocation from a pool of funds corsgd
primarily of the budgets from all of the missiomsextended phase. Each mission will be providéatget
baseline budget, and must submit a proposal whigbtsrthat budget. Because the pool of funds dlaita
the operating missions is extremely constrainetin@b proposals will be accepted only for missievisch
can justify that the baseline budget is non-suatd@even after descopes; no proposals for addltesope
will be accepted.

Instructions for Proposal Format and Content:

Each mission that is subject to this Senior Rewvéend that is seeking to continue operation shalhsul
proposal outlining their mission implementation eggch and proposed Project-supported data anédydise
FY2016 — FY2019 period covered by the review. ditins will be approved for continuation beginninighw
FY2016, with the most immediate impact on the ba@ddjecations for the near-term (FY2016-2017); arid
act as rough guidelines for the level of suppothimout-years (i.e. FY18-19). The proposals mesiitland
justify how the project will continue to conductdi@amission operations and provide the data pradiiet
meet ESD, NASA, and national needs.

The proposal shall contain a science section, lanteal/budget section, and five appendices comtgima
mission data product inventory, budget spreadshesftyences, a list of acronyms, and an engingetaia
supplement. Note that “STEM” (science, techniealgineering and mathematics) education is no longer
included in mission scope; communications for teerucommunity and for public engagement are still i
scope and should be included as part of the migsiatent.

For all missions including the Terra, Aqua and Aflegship missions, the scientific and technicadiipet
sections should be no more than 30 pages. All page$o be on 8.5 inch by 11 inch paper, with cttara
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(font) size not less than 10 points. Not includethe page limits are the five Appendices. Theppsal must
be submitted in PDF format with the budget spreadhin XLS format (see below). (If your institutio
requires signatures, please place them on oneaeparbmittal letter; copies of this submittaldetvill not
be used in the peer review but will be retainedhinithe ESD. The project name and names of keyoasiat
the top of the first page will suffice for reviewnposes.)

Instructions for the Science SectionThe science section should comprise approximavetythirds of the
proposal and address four major topics: sciencdt,ndata products, applied and operational used, an
programmatic elements

Science Merit: Describe the science merits of ymission datasets and the specific contributionghef
instruments within your mission. List the currestence objectives for the mission and a summagrl
focused on what has been accomplished in the pasy¢ars. Explain how the continuation of the moiss
datasets and the proposed science program costtibthe ESD objectives as stated in the SMD Seiétan.

Data Products: Describe how the mission will mairitaanage the standard data products during the
extension, including discussion of any currentmdicted instrument or spacecraft performance disgi@ns
that affect the quality of those products. Disdhgshistory/trend of product quality over the lifiethe mission,
with attention to the 2 years since the last SeR&riew. Resources required for routine calibrati@lidation,

and algorithm maintenance to maintain the qualitthese data products should be included. The s@po
narrative should focus on the work that is beindgquened by the core DA science team. A list ohsiard
data products, highlighting changes since theSasior Review, should be included in Appendix AisTirst

in Appendix A must include a table, or otherwisdidate which standard products are developed/niagda

by the core DA science team, or by the ROSES-slemtmpeted science team.

For standard data products that rely on data frassions or instruments outside of the proposingeutts
control, identify the required external resour¢kall NASA parties in the shared data product areposing
in response to this letter, each mission shouldildét own elements of the task along with the ptementary
support from the other mission(s).

Applied and Operational Uses: Describe the appinedits of the mission and specific contributionstiod
instrument and data products to applied and operatuses (i.e. non-research purposes). The pabglosuld
convey the value of datasets for applications seate national interests (operational uses, pddivices,
military operations, etc). Clearly summarize whas$ been accomplished in the past two years fdiegjpgnd
operational uses, including technical specifics arall-described examples. Explain how the proposed
mission extension contributes to the applicatiorierded objectives as stated in the SMD Scienca.Pla

Programmatic Elements: Briefly summarize the paognatic elements required for mission implementatio
including the geographic and organizational locegiof key mission elements (science managemerjegbro
management, ground station, science data acquisitid distribution center, etc.), and the iderdiiien and
roles of any international or inter-Agency partnefdso identify any parallel funding sources, sastROSES,
that arerequired for supporting any of the activities in these ngssextension proposals, both for efforts
already funded and for anticipated future funding.

Projects should consider providing an on-line loigtaphy of recent publications. The proposal sthoahtain
the URL/web address to this bibliography. Bibliaghies included in the text of the proposal willdeeinted
against the page limit.

Instructions for the Technical/Budget Section:This section should be approximately one-third o t
proposal and address two major topics: technieéiistand a budget narrative.

Technical Status: Discuss the overall technicdustaf the elements of the mission, and the teapfsoach

to managing operations to optimize health and itjtalf the elements. Include the spacecraft, imsgnts,

and ground systems including spacecraft controtecezind science center(s). Summarize actions tbken
improve the effectiveness of the mission operatitasks and describe what improvements have been
accomplished. Summarize the health of the elensamdoint out limitations as a result of degraatataging,
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use of consumables, obsolescence, failures, etwidersupporting data in the form of engineerintadables
and figures in Appendix E. Include an estimate iatithnale of mission life expectancy.

Budget NarrativeThe budgets proposed in the Senior Review must llly fconsistent with the budgets
submitted in the parallel Program Planning & Budgé&ixecution (PPBE) 2015 process.

Each mission must submit only one budget scenamither the in-guideline scenario or a “sustainable”
scenario. All effort must be made to develop anguideline scenario; an over-guideline “Sustainalile
scenario will be considered only if you can demamas¢ that a viable mission cannot continue to becogated
with the in-guide budget allocation.

* In-Guideline Scenario: Describe a scenario thasdwt exceed the baseline allocation provided in
the Guideline Mission Spreadsheets provided by yesponsible Program Office (Earth Systematic
Missions or Earth System Science Pathfinder). Thguide budget allocation matches the NASA
Operating Plan (“N2” budget). If the Project bebs\that the guideline is sufficient to supportable
mission, but not the present set of products aniyitkes, the project should identify the set of
activities and products that will be supported sththat will not, and the impacts of any adjustrment
in work content on the science return for the missi

* Optimal “Sustainable” Scenario: An optimal “Susttife” scenario will be considered only if you
can demonstrate that a viable mission cannot comtio be operated with the in-guide budget
allocation. By submitting a Sustainable Scendhe,project understands that the mission will kel
be terminated if the extra funding cannot be maddable.

Labor, major equipment and other expenses mustplaired in sufficient detail to determine the mrental
cost of each proposed task. The budget mustdechll project-specific costs including missionvéegs
performed at GSFC by the ESMO Project, at JPL, BpN's networks such as the Ground Network (GN),
the Space Network (SN), or the NASA Integrated NeknServices (NISN).

Summarize anticipated ‘in kind’ support from NASAAded sources other than the project’'s MO&DA budget
These ‘in kind’ sources include but are not limitedprocessing of mission data to generate caemtaducts

by the EOSDIS Program; satellite tracking suppamf NASA networks; and support from the multi-missi
infrastructure projects at GSFC, JPL, and elsewhe3apporting or in-kind sources that should NOT be
included in the budget tables: algorithm developtrastivities funded through ROSES; airborne science
infrastructure; supporting activities from non-NASgources such an international partners, other US
Government agencies. However, the extent of thm@es’ participation should be identified in tharrative.

Note that an E/PO narrative section is no longquired as part of the Senior Review Proposal, sithére a
requirement to reserve approximately 1-2% of yotaltbudget for E/PO activities. The budget format
longer includes a WBS 11.0.

Attachment A to this letter contains the Work Bréakn Structure and definitions for “MO” and “DA;hére

is only one change, to advise that public engagéraetivities previously tracked under WBS 11.0 as
“Education/Public Outreach” should be included und¥BS 4.0 “Science.” Attachment B contains
instructions and the mandatory form for the budgmtion of each proposal, also unchanged sincdattte
Review. Attachment C contains one additionaldiete to be used as a supplement to the budgettivarr
there is a slight change in this template fromyastr: the data request is now for workforce nursbaly (no
labor dollars) supplemented by other direct comtnelnts (e.g. travel, subcontracts, material). Tisene total
dollar figure in this form. As before, this is texpted for only one year.

Civil service labor is included in the budget a#dtions.
Required Appendices: Five appendices are required and do not count agai@gtade limit:

Appendix A: Mission Data Product Inventory. Inctua brief (no more than 100 words per product
suggested) summary description of the data prodietapproximate time duration of the data recthd;
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instrument(s) required to produce the productntiaéurity of the algorithm(s) required to produce ghoduct;

the primary NASA and/or applied and operationalrsigncluding contact information such as phone-or
mail addresses, if known); and the availability &owhtion of the product for community use and asceThe
inventory must include a summary table that costaia a minimum the following columns: Data Product
Name, Data Product Description, and Algorithm SeyRROSES or Mission DA). Sample data product tables
will be provided at the Senior Review Library (S€erther Information” below).

Appendix B: Mission budget in specified format.tathment B describes the mandatory formats for your
budget request and supplies spreadsheet templatesadditional budget content format from Attachin@
may be submitted here, although the preferred ilmtas part of the budget narrative in the bodythu
proposal. Supplementary, detailed cost informat@massist the cost evaluation is encouraged, ard dot
count against the page limit.

Appendix C: Acronym list
Appendix D: References actually cited in the teithe proposal.

Appendix E: Technical data (e.g. engineering dat@sumables and predicted utilization, performance
degradation) to support the spacecraft and/orunstnt projected performance and life expectancy.

Proposal Submission:

Proposals must be uploaded electronically in PDinéb to https://nspires.nasaprs.com/external/and
must be received by COB on March 3, 2015. The btidgreadsheets should be incorporated into the PDF
proposal document, and also submitted in Excel &(XLS or XLSX)via email to the Senior Review Pram
Officer.

Senior Review Panel meetings:

The Technical experts and National Interests Paifigheet before the Senior Review Science Panpktonit
their findings to be available to the Science Pameladdition to their evaluations, these panelspsovide a
set of questions for further clarification from Bamission and submit the questions to the SciemeeIFor
their consideration to ask the project teams.

The Senior Review Science panel will meet twicesti-to discuss the proposals and identify topsdmng
additional clarification; and second, to meet wilke mission teams for questions, clarification amdsion
updates, then finalize their evaluations and devéhalings.

15t Meeting (April 10):
Morning: Instructions, Operating Missions backgraulogistics (writing assignments, etc.),
discussion of conflicts of interest and proceduoasinimize their impacts. Afternoon: Discussion
of Proposals & Develop Questions for the Projects.

2"d Meeting (April 28-30):
Day 1: Morning: Review Instructions, Operatingssions background, logistics (writing
assignments, etc.) and briefings from the Natidmi@lrests Panel and supporting technical & cost
reviewers. Afternoon: Project Presentations.
Day 2: Complete Project presentations.
Day 3: The Senior Review panel finalizes thegilaations, develops findings, and prepares an
initial draft report.

Presentations to the Senior Review panel:

Each proposing project will be allotted time for @ral presentation to the panel, with the time cateon
varying depending on the mission size and complemitth a minimum duration of 30 minutes allottest f
any single mission. Two weeks before the presematach mission team will be provided a set &gtions
from the Science Panel and a time allocation. drhogect team should be represented by no morettirar
people, supplemented on the flagship missions byoi@ than one representative per major instrunoerats
negotiated with the Senior Review Program OfficeDuring each project presentation, the project
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representatives should plan on using no more tharhalf of the allocated time for their prepareeigentation,
reserving one-half for additional questions andwans. The prepared presentation should concisely an
thoroughly answer the specific questions that ttierf8e Panel provided to the mission team follovihnejr
initial review.

* The primary purpose of the oral presentations réwide a forum for questions from panelists and
answers from the projects.

» Secondarily, this is an opportunity for projectsptmvide any significant updates, e.g. changes in
technical status since proposal submission.

» Lastly, and with lowest priority, it is an opporttynto repeat highlights of the proposals, whichl wi
all have been read and discussed by the panelists.

After the meeting of the Senior Review panels:

The Senior Review Science Panel will produce antepfoits findings. The National Interests Paneid dhe

technical and cost experts will produce reportteir findings and submit to the Science Panelrfolusion

in the Science Panel report. The Senior ReviewrBei®anel will provide a mature draft of key fingirand
conclusions, prior to completing its deliberatiotige Science Panel chair will brief the ESD Direcia the
day following the panel. Within six weeks followgrthe ESD review, the panel will submit its finafitten

report, which incorporates information from the glgpnentary panels, to the ESD Director. All thengda
reports will be posted later to a public NASA HQbnsite?

NASA HQ will contact each of the proposing missipmejects and relay the new SMD mission extension
decisions resulting from the Senior Review. Theislens will include new budget guidance, if appiage,
programmatic guidance including possibly noticesirdént to terminate, and other specific instruasio
resulting from the Senior Review process. Withimirf weeks of being informed of the Senior Review
decisions, each project must submit back to HQl#a for complying with the new guidance and instians,
including any documentation updates as required.

The Senior Review Program Officer will ensure tkey officials in participating international spaagencies
or other U.S. government agencies that are parineasproposing mission are kept informed of thaiGe
Review process, and will be responsible for appgisiur partners of NASA’s decisions resulting fréme
Senior Review.

Schedule for the 2015 Senior Review:
The following is a schedule for the 2015 Senior iBev

Mission Team Feedback at AGU: December 16, 2014
Call for Proposals issued: December 22, 2014
Proposals due: March 3, 2015

Technical & Cost and National Interests Reviews  il&p©, 2015

Senior Review panel meets: April 10 & April 28;3D15
Publication of the panel’'s report June 2015

New budget guidelines and instructions to projectaugust 2015

Projects revised implementation plans to ESD Sepeerd015

Further Information
A resource library website will be establish#th://soma.larc.nasa.gov/2015esd_seniorreviBvagposers
may have requests for clarification on any of theens contained in this letter or on the websiter fRrther
information, contact the Senior Review Program €&ffj Cheryl Yuhas, @&heryl.Yuhas@nasa.gpar at the
address below. The ESD will review all requestdriformation and if additional updates are serittbay
will be shared with all proposers. It is the sdigcretion of the ESD to determine which, if any,
clarifications are required.

Cheryl Yuhas

! See for exampléhttp://nasascience.nasa.gov/earth-science/missstn_Reports from the prior (2005-
2013) Senior Reviews are currently available og $fitie.
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Earth Science Division

Science Mission Directorate
NASA Headquarters
Washington DC 20546-0001
Telephone: (202) 358-0758

Three attachments:
A. Definitions of the Work Breakdown Structure for NAScience Operating Flight Missions

B. MS Excel spreadsheet: ESD Senior Review FY16-FY p8e&isheet.xIs
C. Supplemental Budget Narrative Template
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Attachment A: Definitions of Work Breakdown Structure for NASA Science Operating Missions

The WBS elements shown below are intended for tfligbjects in all phases of implementation, frore-pr
Phase A through mission termination and dispoda. Frojects should use the WBS dictionary for guiéa

on how to break out their proposed costs, but asmgé suggestion for missions in operation, anghkirticular

in extended operations beyond the primary missiwasp, only a subset of the standard WBS elemeats ar
expected to show any activity. Among the eleverll@ WBS categories identified below, active elatse
for our missions would reasonably be:

1.0 Project Management
4.0 Science/Data Analysis
7.0 Mission operations
9.0 Ground systems

11.0 Education & Public OutreacNOT USED)

Management of the mission elements could be aceduier in either Project Management (1.0) or Saéenc
(4.0), with the projects defining the appropriaigtribution in their proposals. Any efforts reldt® Systems
Engineering (2.0), Safety and Mission Assuranc@)(Payload (5.0) and Spacecraft (6.0) could reasigrbe
folded into Mission Operations (7.0) for extendesions. Launch vehicles (8.0) and Systems Integra
and Testing (10.0) clearly are no longer applicable

(Taken from NASA WBS Handbook, January 2010)

Standard Level 2 WBS elements for space flight gutsj are shown in Figure G.4-1. The standard WBS
template below assumes a typical spacecraft ftiglielopment project with relatively minor grounchtission
operations elements. For major launch or missperations ground development activities which aesved

as projects unto themselves, the WBS may be mddifir example, the spacecraft element may beggtan
to reflect the ground project major deliverableduret (such as a facility). The elements such asopd,
launch vehicle/services, ground systems, missi@naifpns system that are not applicable may baeatkle

Space Flight
Project

| | | [ | [
Project Systems Safety & Mission Science / Payload(s) Sbéoecfafi Mission
Management Engineering Assurance Technology 06 Operations
01 02 03 04 05 07
| |
Launch Vehicle / Ground Systems Integration Education and
Services System(s) & Testing Public Outreach
08 09 10 11

Figure G.4-1 Standard Level 2 WBS Elements forc8dight Projects
Space Flight Project Standard WBS Dictionary

Element 1 — Project Management: The business and administrative planning, ordgagjzdirecting,
coordinating, controlling, and approval processeduto accomplish overall Project objectives, wigiod not
associated with specific hardware or software efgme This element includes project reviews and
documentation, non-project owned facilities, anojgxt reserves. It excludes costs associatedtedtimical
planning and management, and costs associateddalitfering specific engineering, hardware and safev
products.

Element 2 — Systems Engineering{Include in 7.0, Mission Operations.][The technical and management
efforts of directing and controlling an integratugineering effort for the project. This elemamdliides the
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efforts to define the project space flight vehis)egnd ground system, conducting trade studiesptagrated
planning and control of the technical program aff@f design engineering, software engineeringgisjtg
engineering, system architecture development, atefiated test planning, system requirements gtitin
configuration control, technical oversight, contrahd monitoring of the technical program, and risk
management activities. Documentation productaigerequirements documents, interface control decdisn
(ICDs), Risk Management Plan, and master verificatand validation (V&V) plan. Excludes any design
engineering costs.

Element 3 — Safety and Mission Assurancginclude in 7.0, Mission Operations.The technical and
management efforts of directing and controllingshéety and mission assurance elements of thegbrojdis
element includes design, development, review, agnification of practices and procedures and mission
success criteria intended to assure that the detivepacecraft, ground systems, mission operatims,
payload(s) meet performance requirements and famdtr their intended lifetimes. This element exids
mission and product assurance efforts at partsetstontractors other than a review/oversight famgtand
the direct costs of environmental testing.

Element 4 — Science / Technologyrhis element includethe managing, directing, and controlling of the
science investigation aspects, as well as leadimapaging, and performing the technology demonsinati
elements of the Project. The costs incurred t@ctwe Principal Investigator, Project Scientistesce team
members, and equivalent personnel for technologyomhstrations are included. Specific responsibsiti
include defining the science or demonstration negments; ensuring the integration of these requérgawith

the payloads, spacecraft, ground systems, misgierations; providing the algorithms for data preasg and
analyses; and performing data analysis and araivithis element excludes hardware and software for on-
board science investigative instruments / payloads.

Element 5 — Payload: [Include in 4.0, Science.Jrhis element includes the equipment provided feacsl
purposes in addition to the normal equipment (GSE) integral to the spacecraft. This includeslieg,
managing, and implementing the hardware and soétwayloads that perform the scientific experimeatal
data gathering functions placed on board the spafte@as well as the technology demonstration fa t
mission.

Element 6 — Spacecraft(s){Include in 7.0, Mission Operations.JThe spacecraft that serves as the platform
for carrying payload(s), instrument(s), humans, attér mission-oriented equipment in space to thesion
destination(s) to achieve the mission objectivéthe spacecraft may be a single spacecraft or nwiltip
spacecraft/modules (i.e., cruise stage, orbitadda, or rover modules). Each spacecraft/moduleeoystem
includes the following subsystems as appropriataewC Power, Command & Data Handling,
Telecommunications, Mechanical, Thermal, Propuls®unidance Navigation and Control, Wiring Harness,
and Flight Software. This element also includeéslasign, development, production, assembly, téstte
and associated GSE to deliver the completed sylteimtegration with the launch vehicle and paylodthis
element does not include integration and test pétyloads and other project systems.

Element 7 - Mission Operations System: The management of the development and implementaf
personnel, procedures, documentation and trainéggired to conduct mission operations. This element
includes tracking, commanding, receiving/processabgmetry, analyses of system status, trajectoayyais,
orbit determination, maneuver analysis, target bodyit/ephemeris updates, and disposal of remaining
mission resources at end-of-missidrhe same WBS structure is used for Phase E Mis3pmration Systems
but with inactive elements defined as “not appliedbHowever, different accounts must be used foaige E
due to NASA cost reporting requirements. This elehtdoes not include integration and test withdtieer
project systems.

Element 8 — Launch Vehicle / ServicesiNot applicable for operating missionsThe management and
implementation of activities required to place fipacecraft directly into its operational environten on a
trajectory towards its intended target. This eleniiecludes launch vehicle; launch vehicle inteigratlaunch
operations; any other associated launch serviceguéntly includes an upper-stage propulsion systend
associated ground support equipment. This elecheed not include the integration and test withdtieer
project systems.
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Element 9 — Ground System(s)The complex of equipment, hardware, software, nekgjoand mission-
unique facilities required to conduct mission ofierss of the spacecraft systems and payloads. comgplex
includes the computers, communications, operajiatems, and networking equipment needed to intewcin
and host the Mission Operations software. Thimel® includes the design, development, implemantati
integration, test and the associated support eaqnpraf the ground system, including the hardwaré an
software needed for processing, archiving andidiging telemetry and radiometric data and for canding
the spacecraft. Also includes the use and maintenaf the project testbeds and project-owned ifi@si]
This element does not include integration and wé#i the other project systems and conducting roissi
operations.

Element 10 — Systems Integration and TestingNot applicable for operating missions, or includa 7.0
Mission Operations.JThis element includes the hardware, software, ghoees and project-owned facilities
required to perform the integration and testinghef project's systems, payloads, spacecraft, lauabicle /
services, and mission operations.

Element 11 — Education and Public Outreach{Include in 4.0, Science] Provide for the education and
public outreach (EPO) responsibilities of NASA’sssipns, projects, and programs in alignment wighiSMD
Mission EPO Policy. Includes management and coatdd activities relevant to formal education, infal
education, and/or public outreach. Periodic supfmomews media and an education-related web poesis
allowable, but should not be the focus of the ERg§kt Web site development for project managemeaht a
coordination is also outside of the scope of EPO.

Additional work element definitions:

“Data Analysis” encompasses the work scope defindglement 4 above, and specific project-fundedhdat
processing of Level 1 and above products. Actsitiypically included in “Data Analysis” are: custaed
data processing, analysis activities, documentapogsentation and publication of scientific resu$icience
events planning, instrument and observation pedoica analysis, science data calibration, validatiod
certification of processed data, science operatemnsers, etc.

“Mission Operations” encompasses the work scop@el@in Element 7 above, data acquisition and msiog
through Level O only. Activities typically includeid “Mission Operations” are: command generatiod an
telemetry monitoring; health and performance mainitpof the spacecraft, instruments, and groundesys
mission analysis and planning/scheduling; spacecesburce (power, etc) constraints analysis; dtajg,
orbit, attitude planning and determination, etc.

“Competed Science” or “Competed Data Analysis” enpasses investigations solicited through ROSES.
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Attachment B:
MS Excel spreadsheet: Blank New FY15 Budget Templatrev 4.xls

Instructions for the Budget Spreadsheet

General Guidelines

Show all costs in Real-Year dollars.

For those missions with budgeted activities at more than one NASA center provide the full cost budget for each Center
in both Table | (Budget by Cost Elements/labor, travel and procurements) and Table Il (Budget by WBS).

The approved budgets are for the entire year shown, so if the prime mission ends in the middle of a fiscal year, show
the total budget for that year, covering both prime and extended operations.

The budget totals (all Centers) for the Budget Tables I, II, and Ill should match, and should equal the top-level approved
budget provided on the $K template.

|Note: Budget totals and breakouts by MO /DA must be consistent with PPBE submission.

Table1 FY16 - FY19 Approved Budget by Cost Element by Center
Separate entries should be made for each supporting Center.

Table I FY16- FY19 Approved Budget By WBS By Center

Describe how your project's budget breaks down by function
The rows in Tables Il correspond to the WBS definitions shown in Attachment A to the Call for Proposals.
Separate entries should be made for each supporting Center.

o Only Civil Servants should be entered under FTE line
o WYEs include all NASA center on-site/near site contractor workforce.

Note: WBS 11/EPO is now deleted

Table Il FY16 - FY19 Approved Budget by Instrument Team
|Table Il _is required only for Terra, Aqua and Aura. Other missions should leave this table blank.

Describe how your budget breaks down by the instrument teams.
"Other Science teams" may apply to cross instrument science teams and efforts.
"Other expenses" may apply to shared services such as mission operations, E/PO, Cal/Val, etc..

Table IV FTE Template

Fill in FTEs or WYEs as appropriate.

o Only Civil Servants should be entered under FTE line

o WYEs include all NASA center on-site/near site contractor workforce.

Table V
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Project :
Contact Point: Phone #:
FY16 FY17 Fy18 FY19
Approved Budget
NASA "Sustaining" Guideline
Total Project Budget Input: S - S - - -
DELTA Budget Input to Approved Budg $ - S - - -
Table | Approved Budget by Cost Element and Center
FY16 FY17 Fy18 FY19
$K
Center GSFC
1000 Labor
2100 Travel
3000 Procurements
Total* S - S - - -
Center JPL
1000 Labor
2100 Travel
3000 Procurements
Total* S - S = - -
Center LARC
1000 Labor
2100 Travel
3000 Procurements
Total* S - S - - -
Center Other
1000 Labor
2100 Travel
3000 Procurements
Total* S - S - - -
Center Other
1000 Labor
2100 Travel
3000 Procurements
Total* S - S = - -
TOTAL - Includes all Applicable Centers/Organizations
1000 Labor S - S - - -
2100 Travel S - S - - -
3000 Procurements S - S - - -

Total* S - $ R
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Table Il Approved Budget by WBS and Center

Y16 FY17 FY18 FY19
Center GSFC $K FTE WYE $K FTE WYE $K FTE WYE _ $K FTE WYH
4.0 Science
Science (other than labor)
FTE Labor
WYE Labor
7.0 Mission Operations
Mission Ops (other than Labor)
FTE Labor
WYE Labor
Total* $000 0 © $000 0 © $000 0 o0 $000 0 ©
Center JPL $K FTE_ WYE SK FTE_ WYE SK FTE_ WYE SK FTE_ WYE|
4.0 Science
Science (other than labor)
FTELabor
WYE Labor
7.0 Mission Operations
Mission Ops (other than Labor)
FTELabor
WYE Labor
Total* $000 0 © $000 0 © $000 0 © $000 0 0
Center LARC $K FTE_ WYE $K FTE_ WYE $K FTE_ WYE $K  FTE_ WYE|
4.0 Science
Science (other than labor)
FTE Labor
WYE Labor
7.0 Mission Operations
Mission Ops (other than Labor)
FTE Labor
WYE Labor
WYE Labor
Total* $000 0 O $0.00 0 0 $0.00 0 0 $0.00 0 O
Center: $K FTE_ WYE $K FTE WYE  SK  FTE WYE  $K  FTE_ WYE|
4.0 Science
Science (other than labor)
FTE Labor
WYE Labor
7.0 Mission Operations
Mission Ops (other than Labor)
FTE Labor
WYE Labor
Total* $000 0 © $000 0 © $000 0 0O $000 0 0
Center: $K FTE_ WYE $K FTE_ WYE $K  FTE_ WYE  $K  FTE WYE|
4.0 Science
Science (other than labor)
FTE Labor
WYE Labor
7.0 Mission Operations
Mission Ops(other than Labor)
FTE Labor
WYE Labor
Total* $000 0 O $0.00 0 0 $0.00 0 0 $0.00 0 O
TOTAL - Includes all i Centers/O ization:
$K_FTE WYE Sk FTE WYE  $K  FTE WYE  $k  FTE wve|
4.0 Science $0.00 0 0 $0.00 0 O $000 0 O $000 0 0
Science (other than labor) $000 0 O $0.00 0 0 $000 0 O $000 0 O
FTE Labor $000 0 O $0.00 0 0 $0.00 0 0 $000 0 O
WYE Labor $000 0 O $0.00 0 0 $0.00 0 0 $000 0 O
7.0 Mission Operations $000 0 O $000 0 O $000 0 O $000 0 O
Mission Ops(other than Labor) $000 0 O $0.00 0 0 $000 0 O $000 0 O
FTE Labor %000 0 O $0.00 0 0 $0.00 0 0 $000 0 O
WYE Labor $000 0 O $0.00 0 0 $0.00 0 0 $000 0 O
Total* $000 0 o0 $0.00 0 o $000 0 o $000 0 oO
* Totals for Table Il should be equal to the year by year totals in Table I.
Table 11l Approved Budget by Instrument Team AQUA, AURA & TERRA Only
EY16 Fy17 Fvig Fy19

1. Instrument A

2. Instrument B

3. Instrument C

4. etc., (Repeat for

all instrument teams)
Other science teams
Other mission expenses

Total* $ - $ -

*Totals for Table Ill should be equal to the year by year totals in Table I.
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Project: 0 0
Point of Contact:
All entries in Full Time Equivalent (FTE) for Civil Servants, or Work Year Equivalents (WYE) for Contractors
Table IV Workforce by Center
FY16 FY17 FY18 EY19
Center: GSFC
4.0 Science 0.0 0.0 0.0 0.0
Civil Service FTEs
WYEs On/Near Site
Other WYEs-- Offsite
7.0 Mission Operations 0.0 0.0 0.0 0.0
Civil Service FTEs
WYEs On/Near Site
Other WYEs-- Offsite
Total* 0.0 0.0 0.0 0.0
Center: JPL
4.0 Science 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0 0.0 0.0 0.0
WYEs On/Near Site
Other WYEs-- Offsite 0.0 0.0 0.0 0.0
7.0 Mission Operations 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0
WYEs On/Near Site
Other WYEs-- Offsite
Total* 0.0 0.0 0.0 0.0
Center: LARC
4.0 Science 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0 0.0 0.0 0.0
WYEs On/Near Site
Other WYEs-- Offsite 0.0 0.0 0.0 0.0
7.0 Mission Operations 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0
WYEs On/Near Site
Other WYEs-- Offsite
Total* 0.0 0.0 0.0 0.0
Center: Other
4.0 Science 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0 0.0 0.0 0.0
WYEs On/Near Site
Other WYEs-- Offsite 0.0 0.0 0.0 0.0
7.0 Mission Operations 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0
WYEs On/Near Site
Other WYEs-- Offsite
Total* 0.0 0.0 0.0 0.0
Center: Other
4.0 Science 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0 0.0 0.0 0.0
WYEs On/Near Site
Other WYEs-- Offsite 0.0 0.0 0.0 0.0
7.0 Mission Operations 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0
WYEs On/Near Site
Other WYEs-- Offsite
Total* 0.0 0.0 0.0 0.0
TOTAL - Includes all applicable Centers/Organizations
4.0 Science 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0 0.0 0.0 0.0
WYEs On/Near Site 0.0 0.0 0.0 0.0
Other WYEs-- Offsite 0.0 0.0 0.0 0.0
7.0 Mission Operations 0.0 0.0 0.0 0.0
Civil Service FTEs 0.0 0.0 0.0 0.0
WYEs On/Near Site 0.0 0.0 0.0 0.0
Other WYEs-- Offsite 0.0 0.0 0.0 0.0
Total Workforce 0.0 0.0 0.0 0.0
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Attachment C. Supplemental Budget Narrative Table

The following table should be incorporated into thelget narrative, but may be submitted as part of
Appendix B (Budget). This table covers ONLY FY20a6d it main purpose is to associate workforce &
non-labor cost elements (e.g. travel, subcontrata$erial) with the products/deliverables andivitgt task
being performed.
» Describe and break out major activities and dedibbrs, by WBS and by performing organization
» For each task, provide workforce estimates, andcéstgd travel, subcontracts and other direct
costs.
* No labor dollars, or total budget dollars, shoutdificluded in this table, only proposed workforce
and other direct costs.

Supplemental Budget Narrative Table FY16 Only

Workforce (the mission may itemize by center, but not required). No totals required.

Other Direct Costs (the mission may itemize by center, but not required). No totals Required

Travel (consider itemizing by type, e.g. Conference, Science Team Meetings, Program meetings, etc)
Contracts (list each contract, company/institution, work scope, annual cost)

Grants (list each, university, work scope, annual cost)

Materials and other purchases (summary estimate, group as appropriate)

Workforce

< NASA NASA JPL
Description Center Civil WYE Other WYE

Science WBS element 4.0 Srv ETE e

Task 1

Task 2

Task 3 etc

i NASA NASA JPL
Description Center Civil WYE Other WYE

|Mission Operations WBS element 7.0 Srv ETE. WYE

Task 1

Task 2

Task 3 etc

Other Direct Costs

Annual Cost
Description

'WBS 4.0/Science

Travel
Science team meetings|
Conferences
Program travel

Contracts
Company 1f
Company 2|

Grants
University 1|
University 2|

Material & Other Purchases
(group or itemize as appropriate)

Annual Cost
Description

WBS 7.0/Mission Operations $

Travel
Science team meetings|
Conferences
Program travel

Contracts
Company 1|Flight Operations
Company 2|

Grants (if appropriate)
University 1|
University 2|

Material & Other Purchases
(group or itemize as appropriate (e.g. software
licenses)




