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1. Europa Lander   
 
OPAG thanks the Europa Lander Science Definition Team (SDT) for their report and 
presentation to OPAG.  It is certainly exciting to think about examining Europa's habitability and 
searching for biomarkers, and we support careful review of the Europa Lander concept and its 
scientific objectives as part of the Decadal mid-term review and, potentially, the next Decadal 
Survey.  Part of that review should be the assessment of the value of that mission should it not 
discover life.  We support the SDT recommendations for early work on technologies needed to 
achieve the Europa Lander's ambitious science and Planetary Protection goals.  OPAG notes that 
the Europa Clipper is critical as a precursor, both for identifying a landing site that is both 
hazard-free and provides access to very recent deposits from the ocean, and providing the basic 
understanding of Europa needed to place lander results in context.  The upcoming town halls (at 
LPSC and AbSciCon) will help to gather useful community feedback on the mission. We would 
also like to reiterate the importance of the Decadal Survey recommendation that any Europa 
mission should happen "without eliminating any other recommended missions." 
 
Finding 1: 
OPAG encourages careful vetting of the Europa Lander mission and how and when to implement 
this in a way that satisfies the Decadal Survey.   
 

2. Europa Clipper 
 
This mission (now officially called Europa Clipper) has been approved to proceed into Phase B.  
Project Scientist Pappalardo provided OPAG with an update on the mission planning. 
 
Finding 2: 
OPAG is very pleased with the progress of Europa Clipper.  
 

3. New Frontiers 
 
Seven exciting and innovative New Frontiers mission concepts to Outer Planets and Ocean 
Worlds were presented in Atlanta.  Given the lack of such missions in the Discovery Program, 
OPAG considers New Frontiers essential to PI-led missions to the Outer Planets.  The Decadal 
Survey recommended two New Frontiers mission starts in the decade 2013-2023 even in the 
cost-constrained program that included only two Flagship missions (i.e., Mars 2020 and Uranus 
Orbiter and Probe).  Furthermore, in the event of an improved budget picture, the Decadal 
recommended adding another New Frontiers mission prior to adding a fourth Flagship mission 
(to Mars 2020 rover, Europa Clipper, and Ice Giant Orbiter).   
 
Finding 3: 



We strongly urge NASA to catch up on New Frontiers opportunities in order to maintain the 
Decadal Survey top-level recommendation for at least two opportunities per decade.  In 
particular, NF-5 AO should be released before the next Decadal Survey.    
 

4. Ice Giant mission study for the next Decadal Survey 
 
OPAG is pleased with the results of the Ice Giant Mission study presented at this meeting, and 
looks forward to seeing the final written report well before our next meeting. We thank NASA 
for undertaking this effort. We note that the results are consistent with those in the current 
Decadal Survey, and that an ice giant Flagship remains a high priority for our community. The 
exploration of an ice giant system will engage all disciplines within planetary science, as well as 
scientists in the heliophysics and exoplanet communities. Such a mission will also address some 
of the science objectives outlined in the preliminary report from OPAG's Roadmap to Ocean 
Worlds (ROW) team, which calls for the identification and characterization of possible ocean 
worlds in the Uranus and Neptune systems.  Neptune's satellite Triton and Uranus's Ariel are of 
particular interest to the ROW team. We are encouraged that an ice giant mission can be low-risk 
and that there are opportunities for international participation, which could make it possible to 
fully achieve ice-giant science objectives in a cost-constrained environment. 
 
Finding 4: 
OPAG encourages NASA to continue efforts towards initiating an ice giant flagship mission as 
soon as possible. The ice giants remain a high-priority for our community, and we support the 
conclusion of the Vision and Voyages Decadal Survey, that an ice giant mission "be initiated in 
the decade 2013-2022 even if both MAX-C [Mars 2020] and JEO [Europa Clipper] take 
place." To maximize the science return from an ice giant mission, we encourage completion of 
the eMMRTG and HEEET technology development programs, and the continued exploration of 
international collaborations. 
 

5. Juno Mission 
 

The Juno mission team presented their revised mission plan in which the spacecraft will conduct 
its scientific measurements from the vantage of 53-day orbits, and stated that the mission will be 
able to satisfy its minimum science requirements with its revised mission plan in which the 
spacecraft will complete 12 perijove passes during its primary mission. The mission team also 
discussed that, because the new orbit plan exposes the spacecraft to lower radiation dosage, the 
new mission plan opens up a possibility of an extended mission; the mission could complete 32 
perijove passes as originally proposed if the mission is extended until 2021. During OPAG, Jim 
Green also announced that a Juno Participating Scientists Program will be started jointly with the 
Heliophysics Division, in which both planetary and heliophysics proposals will be solicited. 
  
Finding 5:  
OPAG is relieved that the Juno mission will be able to satisfy its minimum science requirements 
with its revised mission plan. We look forward to the Senior Review process to evaluate its 
proposed extended mission. We also welcome the addition of the Participating Scientist Program 
to the Juno mission. 
 



6. Workforce Inclusivity and Diversity 
  
In December 2016, New Frontiers 4 AO was released, which included a statement to support 
diverse and inclusive proposal teams and review panels.  Dr. Janet Vertesi presented a 
“Sociology 101” talk on diversity and inclusivity at the OPAG meeting, and we encourage 
NASA to look to social scientists like Dr. Vertesi for assistance with defining and implementing 
science-based policies to improve diversity and inclusivity.   OPAG thanks Dr. Vertesi for 
presenting a review of latest research in social science relevant to increasing the workforce and 
diversity.  Dr. Vertesi’s conclusions for what the planetary science community could do included 
implementing implicit bias training and double anonymous review, aiming for at least 30% level 
of participation by at least one underrepresented group, fostering minority networks, and 
collecting and tracking demographic information. In response, Curt Niebur stated that implicit 
bias training would be implemented in the NF4 science review process. NASA recently started 
collecting demographics data on a voluntary basis on the NASA NSPIRES system; however, the 
participation rates among proposers are low. 
 
Finding 6:  
OPAG is pleased with the statement in the New Frontiers AO supporting diverse and inclusive 
proposal teams and review panels.  We encourage NASA to continue ensuring diverse and 
inclusive participation in all NASA programs.  We also encourage proposers to diversify their 
proposal teams and take advantage of recent social science research results.  We applaud 
NASA's intention to implement implicit bias training in the NF4 science review process. We 
encourage NASA to implement such training for all review panels. We also request clarification 
from NASA as to why double blind proposal reviews are not currently the norm for mission and 
R&A proposals.  In addition, to aid NASA's collection of demographics data, we encourage 
proposers to provide demographic information to NSPIRES. OPAG also urges NASA PSD to 
analyze the NSPIRES demographic information to determine if funding rates vary for different 
demographic groups and share the results with the community. 
 

7. Roadmaps to Ocean Worlds (ROW) 
 

OPAG thanks the ROW team for their presentation on the study status. 
 
Finding 7: 
OPAG supports the continued efforts of the ROW team as they finalize the ROW Goals 
document and prepare the Mission Strategies and Technologies document. These reports will be 
important for informing recommended mission studies to be performed in advance of the next 
decadal survey. Documented science objectives and technology needs will be crucial to have in 
hand in the event that Ocean Worlds-related funding becomes available in the near future. 
 

8. R&A wording regarding mission and DAP funding conflicts 
 
The addition of language in the ROSES 2017 NRA is an improvement to clarify the policy 
regarding preventing R&A funding for activities already covered by mission support. However, 
OPAG is concerned that further, more specific clarification is needed to avoid different 



interpretations in assessing proposals and that more data is needed to understand situations that 
have arisen. 
 
"3.2 Prohibition on Duplication of Mission-Funded Activities 
Proposals may not request funding for mission team members for work that is within the mission 
plan of work. Any proposal that is close in scope to a mission’s funded activities, and that 
involves a mission-funded team member, must demonstrate how the team member’s tasks funded 
by the proposal do not overlap with any science investigation(s), duties, or responsibilities 
funded by their mission team. This demonstration should be included in the proposal’s Budget 
Justification section and does not count against the page limit of the Scientific/Technical/ 
Management section. This prohibition applies regardless of the proposal team member’s role on 
the proposal, the specific activities or tasks that they are assigned within the mission team, or to 
whom the overlapping tasks are assigned within the mission team." 
 
Finding 8:   
OPAG requests more specific clarification across R&A programs to avoid impacting proposals 
for work that is not supported by missions. We also encourage the planetary science community 
to communicate with SARA regarding any concerns and issues that have arisen as a result of this 
policy. 
 

9. Participating Scientist Study 
 
OPAG thanks Louise Prockter and her team for their study of Participating Scientist (PS) 
Programs in response to a request by OPAG.  The study was tasked with assessing the value PS 
programs add to missions, lessons learned from the variety of PS program implementations, and 
ways to maximize the impact of these programs. This task force produced two surveys.  Phase 1 
contained questions for existing/past Participating Scientists and/or anyone in the planetary 
community who has an interest in, or opinion about, these programs.  Phase 2 contained 
questions for PIs or Project Scientists regarding their experiences of including Participating 
Scientists on their mission.  They found that PS programs benefit NASA by increasing 
intellectual and demographic diversity on mission science teams, increasing expertise throughout 
the mission timeline, yielding increased science return, and add to workforce development.  They 
conclude with several recommendations, the top being that PS programs should be included on 
every robotic planetary spacecraft mission, whether competed or directed.  The final white paper 
from the task force should be released soon.  Again, OPAG is also pleased to learn that there will 
be a PS program for the Juno mission. 
 
Finding 9:  
OPAG requests that NASA be guided by recommendations in the white paper that results from 
this task force.   In particular, the top recommendation of including PS programs on all 
spacecraft missions, should be followed. 
 

10. Mid-Decadal Review 
 
OPAG thanks NASA and the National Research Council for getting the Midterm Evaluation of 
the 2013-2022 Decadal period underway on August 26, 2016, including Cubesats, Extended 



Missions, R&A Restructuring, and Large Strategic Missions, and looks forward to the final 
report in December 2017. 
 
Finding 10:  
OPAG is happy to hear that the mid-term evaluation is underway. We look forward to having an 
opportunity to provide input on areas covered by OPAG and the Roadmap to Ocean Worlds 
study team, which was initiated in response to the House Appropriations Committee’s directive 
to create an Ocean World Exploration Program. 
 

11. Decadal Survey Statement of Tasks 
 
OPAG thanks Jim Green for providing the timeline of the next Planetary Science Decadal 
Survey for 2023-2032, in which the Statement of Tasks will be given before October 2019 with 
an expectation to receive the final report during the 1st quarter of 2022. 
 
Finding 11:  
OPAG encourages NASA to consider writing the Statement of Tasks for the next Planetary 
Science Decadal Survey in a transparent manner with opportunities for the community to provide 
input before finalizing these critical documents.  Important points to consider for the survey 
include: 
 
1. Unrestricting the mission themes that could be proposed to the New Frontiers program;  
2. Studying the impact of constrained fiscal environment on the planetary science community. 

The factors that impact the community include low proposal selection rates, increased 
pressure for R&A programs, and decreased budgets in phase E and F of planetary missions, 
and;  

3. Consideration of planetary science workforce sustainability and diversity.  
 
We would like to hear more from NASA at the next OPAG meeting about what is being done in 
preparation for the next decadal survey, including the process for identifying mission studies, for 
which potential missions include Io Observer and new mission concepts in the ROW report. We 
also recommend that the Decadal Survey follow the suggestions documented in two National 
Academies publications: “Lessons Learned in Decadal Planning in Space Science” and “The 
Space Science Decadal Surveys: Lessons Learned and Best Practices.” In particular, these 
reports documented that the best practice for the Cost and Technical Evaluation (CATE) process 
is to evaluate missions in a two-step process in which rough technical readiness and risks are 
assessed before a more detailed comprehensive CATE analysis is performed for a subset of 
missions, and prevent the CATE analysis from driving the survey process. 

12. The Legacy of Cassini and Cassini Data Analysis Program (CDAP): 

Cassini’s data return from the Saturn system continues to inspire, captivate and challenge us as it 
proceeds through its Ring Grazing orbits with periapsis just outside of the F ring. Cassini’s 
longevity in the Saturn system has yielded important insights not only into seasonal changes of 
individual bodies, but also how parts of the system couple with each other.  The Cassini Grand 
Finale Mission will produce many hundreds of gigabits of fundamentally new data, including: 



unique near-field gravity and magnetic field measurements; first time in-situ sampling of 
atmospheric constituents, ring particles, and plasmas; and the highest resolution imaging of the 
rings, ring moons, and Saturn. The CDAP program has been incredibly successful in funding 
analysis and modeling of the wealth of data collected by Cassini. However, the need to analyze 
Cassini’s wealth of unique new data at the end of the mission EXCEEDS the normal level of 
support for the CDAP program and NASA may need to be prepared to augment CDAP 
funding.  Cassini has also greatly benefited from the addition of a Participating Scientist program 
(added post-prime mission) which brought new talent, insight, and ideas with it and encourages 
other projects to adopt similar programs. 

Finding 12:  

OPAG continues to be captivated by the wonder of the Saturn system unveiled by Cassini-
Huygens.  OPAG is very pleased that NASA expects to continue the Cassini Data Analysis 
Program (CDAP) after the conclusion of the Cassini-Huygens Mission. Continuation of CDAP 
for another 5 years and beyond will build upon Cassini-Huygens legacy, helping to bridge the 
large gap before the next Outer Solar System mission and ensuring that a knowledgeable cadre 
of outer planet scientists will be ready to analyze data from the Europa Clipper mission, as well 
as other future outer planet missions. We expect that there may be an increase in the number of 
CDAP proposals once the Cassini mission ends. We request that NASA PSD follow the 
submission rate and augment the budget if the proposal rate increases after Cassini.  OPAG also 
acknowledges that Cassini has greatly benefited from the addition of a Participating Scientist 
program and encourages other projects to do the same. 

13. Outer Planets Technology  
 
OPAG appreciates the ColdTech call but we note that a great deal more investments in 
technologies are needed for potential Outer Planet/Ocean Worlds missions such as Europa 
Lander. In particular, if Ocean Worlds missions are ever to be successful in Discovery calls then 
technologies have to be developed well in advance of the AO release. Since some of these 
technologies take years to develop, it would be useful if there was a rapid increase in technology 
funding for both the Europa Lander and future potential Ocean Worlds missions.  In addition, the 
programs resulting from these technology calls need to be managed to ensure infusion into 
missions.  One model that has been successful in the past is the Mars Program, whereby targeted 
low-TRL calls successfully introduced new technologies (the base program), while the higher 
TRL technologies were carefully tracked and managed to infuse the technologies into the 
spacecraft and instruments.  Although this is not always possible, there are a sufficient number of 
technologies that are cross-cutting and could be infused in many different missions. Of 
significant importance is a development pathway for life detection instruments that are not 
necessarily tied to heritage instruments, including opportunities for flight testing to reduce risk 
and achieve TRL readiness.  Most life detection instrumentation is new and at a disadvantage 
compared to already flown, though often less relevant instruments. Ocean Worlds science places 
a high value on potential life detection, as outlined in the decadal survey and ROW report, and 
thus NASA would be well rewarded by targeted investments in this area. 
  
Finding 13: 



OPAG encourages NASA to further invest in technologies for Ocean Worlds and other Outer 
Planet missions.  In particular, further technology investment is needed for the potential Europa 
Lander, including new life detection instrumentation.  COLDTech is a step in the right direction, 
but OPAG encourages NASA to have specific or separate calls addressing specific spacecraft 
technology and instrument needs, so that Ocean Worlds missions from Discovery and New 
Frontiers to the larger, strategic missions have available technologies and relevant instruments to 
achieve their goals.  A pathway to including these developing technologies in future 
missions and a plan for their management are needed so that infusion into missions is successful. 
 

14. Planetary Advisory Committee Membership 
 
At the OPAG meeting, Jim Green explained that the Planetary Science Subcommittee (PSS) was 
being disbanded, and that a new Planetary Advisory Committee (PAC) was being formed. After 
the OPAG meeting Mr. Jonathan Rall informed the Advisory Group (AG) chairs that they could 
not be PAC members (all were members of PSS).  We recognize that the cost of having AG 
steering committees or memberships undergo FACA training may be prohibitive; however, we 
would like to be informed of the cost before AG chairs are excluded from the PAC.  We feel that 
lack of AG leadership on the PAC would be unfortunate as they represent the broader science 
community. 
 
Finding 14: 
We ask that PSS/PAC leadership enquire with government legal advisory council to see if there 
is a conflict for AG chairs to transition to the PAC. 


