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Hi Peter 

We wish to thank you and the staff of the Delta Science Program for providing this opportunity to comment 
on the First Draft Science Plan. We appreciate your effort to develop the Plan and the Program, and to 
respond to the large volume of commentary you are surely receiving about its first public version.  

We want to be helpful. We think our commentary might be helpful for three reasons.  

First, our involvement in Delta science is growing based on invitations from various Delta interests to 
participate in their activities. We’ll describe our Delta-related capacity more fully in a separate letter to you. 
In the meantime, we offer the following list of our Delta-centric work to help you understand our current 
perspective on the Program and its Plan.  

 Contaminants in Fish (1998-2011) (Jay Davis). 

 Historical Ecology and Landscape Restoration Design (2008-15) (Robin Grossinger). 

 Delta RMP (2008 forward) (Thomas Jabusch). 

 Nutrient Science (2010 forward) (Jay Davis & David Senn). 

 Conveyance System Impact Assessment for wetlands (2011 forward) (Josh Collins). 

 Project Tracking (2014 forward) (Tony Hale). 

 Framework for Regulatory Planning, Permitting, and Compliance Monitoring for Wildlife and Water 
Quality (2014 forward) (Josh Collins). 

Second, in addition to these projects, we provide a perspective on the Plan from our own efforts, varying in 
success but overall successful, to achieve many of the same strategic objectives as the Plan identifies. We are 
especially attuned to the idea of transforming a culture of loosely coordinated public science into an effective 
community of science providers and users that moves faster to secure essential ecosystem services in the 
context of economic, political and climatic uncertainty. We think we understand what you’re trying to do.  
 
Third, the fact that our own efforts are mainly centered downstream of the Delta highlights our need to 
participate in Delta science, not only because we are asked to, but also to better perform our downstream 
work. We are therefore starting to ask others how they think we should be involved in Delta science, beyond 
our current involvement, and to think hard about the additional coordination between the science 
communities of the Bay and Delta that might be required to achieve common objectives. We look forward to 
sharing our thoughts in these regards with you in the near future.   
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Summary 

Foundational Ideas 

 This is a good start to a complex plan that must be allowed to evolve. The non-defensive 
approach to bold ideas is appropriate.  

 Having laid out a bold vision, pragmatic focus is needed. The next version the Plan should be less 
about outcomes and more about outputs – who will do what, when, and where.  

 The co-equal goals are not equally achievable. The plan should explain what it will do to support 
either goal, and it should probably focus on making the Delta healthy, since success in that 
regard seems more difficult to define and to achieve.  

 The Plan should reflect the fact that the Program will do things, not just facilitate them.  

 The Plan should un-package the term, science, into its operative components, and should explain 
the Program’s role in their regard. That is, the Plan should outline how the Program will support 
project design, monitoring, applied research, basic research, interpretation, and communication.  

 The Program should encourage basic research, but should emphasize support for monitoring, 
applied research, and communication.   

 The Plan should explicitly address how the Program will support key decisions affecting Delta 
health in the context of climate change. 

 In every reference to monitoring, the Plan should emphasize the importance of relating 
monitoring to specific regulatory actions or management questions. The Program should not be 
driven by scientific interests, but by the science needs of regulatory and management programs 
affecting Delta health. It should be a program of science in the service of these other programs. 

 Make communication technology an integral part of everything the Program does.  
 

Operational ideas 

 Identify the political and social transformation that the Program will cause. It should be 
something no other program can do as effectively. Consider operating above the necessary 
stovepipes and silos of the agencies, harvesting from them what is necessary to support Delta 
stewardship in ways that cut across the agencies and celebrate their important contributions.  

 The Program should focus on defining the endpoints of successful Delta stewardship as 
sustainable target levels of essential ecosystem services, assessing the achievability and 
consequences of alternative definitions, tracking progress toward consensus definitions as they 
continue to evolve, and public reporting.  

 The Program should explore the efficacy of the Wetland and Riparian Area Monitoring Plan 
(WRAMP) as a framework for science in the support of adaptive environmental stewardship, and 
it should explore “landscape scenario planning” as a practicable approach to weigh the 
inevitable tradeoffs that adaptive stewardship requires. 

 The structural concept of technical teams dedicated to particular functions of the Program is 
good. Consider adding teams to coordinate project conceptual designs, monitoring plans, and 
data interpretation.  

 Develop guidelines for data QAQC and internal and external review to assure data integrity, 
minimize parochial science, and document reasoned dissenting opinion.  

 The Program should integrate all aspects of data management and communication into a 
federated suite of technology tools that supports transparent coordination, collaboration, 
consensus, and communication. 
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General Comments 

We understand that, at this early stage of its development, the Plan must present foundational principles and 
propose a basic structure for the Program, while also providing a vision of what the Program should 
ultimately accomplish. This necessarily leaves a large gap in operational detail.  We understand that you 
intend to start providing more operational information in the next version, as needed to refine timelines and 
costs estimates for implementation.  
 
We have therefore organized our general comments into two categories, one relating to foundational ideas 
and structure, and the other relating operational approaches that might inform the next version of the Plan. 
We are willing to comment on the next version, or perhaps we can review some aspects of it as they are 
being developed, if that seems worthwhile to you.  
 
You and the Program staff have obviously invested a great deal of time and energy into this Plan. We 
appreciate your willingness to get it started without trying to be exactly right or argumentative.  We think the 
attitude that you are modeling is necessary to nurture an open culture of frankness, objectivity, and 
innovation that will be essential for the Program to succeed.  
 
Our general commentary represents a consensus response to the Plan. It has been synthesized from a 
compilation of our independent comments through internal discussion and review.  Our meeting with you 
near the end of our review process helped clarify our thinking. We’ve also studied commentary provided by 
Jay Lund (“Some comments on the first draft of the Delta Stewardship Council’s Delta Science Plan)” 
dated 27 June 2012 [sic?], Jay Lund and Peter Moyle (“Adaptive Management and Science for the Delta 
Ecosystem”) dated 21 June 2013, and the Water Quality Monitoring Council (“Comments on the First Draft 
Delta Science Plan”) dated 18 July 2013. We largely agree with this other commentary and it is reflected in 
our own. You’re welcome to share our comments with anyone you think might be interested.  
 
Our basic reactions to the Plan are perhaps well represented by the following fundamental questions that 
arose during our internal review. We realize these questions are somewhat rhetorical. Nevertheless, trying to 
answer them might help guide the next version of the Plan.  

 Will building more scientific consensus about what’s wrong with the Delta and how to rehabilitate it 
actually decrease the risk of not achieving the co-equal goals (can scientific consensus significantly 
change the political landscape as the Plan supposes)?  

 Are the Program goals achievable (how can the boldness of the Plan be preserved while increasing its 
pragmatism)? 

 What exactly will be produced by the Program that is greatly needed and that no one else can do 
(what will be the politically or socially transformative event, product, or process)?  

 What are the costs and sources of funding for the Program at first and into the future (to what 
degree can participating agencies help pay for the program, given their lean budgets that are fully 
dedicated to their legal mandates, and, to the extent that funding motivates participation, what 
funding will attract partners)? 

 Is this Plan leading the Program into the trap of assuming most of the responsibility to meet huge 
expectations with no concomitant authority (where is the authority to promote and defend the 
Program against inevitable budgetary attack)?  

 Does the Program include Bay science or not (if the geographic scope of science is constrained by 
political boundaries, how will it transform the political or social landscape)? 
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 Shouldn’t the primary objective be to support ongoing refinement of the co-equal goals by 
forecasting and assessing the effects of alternative stewardship actions (how will the Program 
convince its skeptics that it will make science-based adaptive management real)?  

 
Overall, we think the Plan needs to gain more focus to be viable. Phasing will help, but each phase must have 
clear objectives. We think it’s helpful that this version of the Plan broadly states what the program will do, 
why and how, but we think the next version should go further to state what the Program will produce, when, 
and for whom. Such specifics will be needed for budget planning and fundraising. We expect you know this 
and are looking for comments that will help provide the focus that is needed.  
 
1. Why do a science plan, and what does it do?  

A. Foundational ideas 

The Plan assumes that the primary role of the Program is to provide the science needed to achieve 
the co-equal goals of a healthy Delta ecosystem and secure water supplies for people. We’re not 
convinced these goals are equally achievable. We expect that rehabilitating the Delta will be much 
more difficult than securing needed water supplies. We note that success has not been clearly 
defined for all interests in either regard. We also expect the definition of success will be more 
political than scientific, and that it will continue to evolve due to ongoing economic, ecological, and 
climatic uncertainty. We therefore suggest that the primary role of the Program might be to advance 
ongoing public debates about alternative definitions of success, their achievability, and their 
consequences, while divesting of all political and financial interests in the outcomes. This is entirely 
consistent with the admirable intent of the Program to be an honest broker of independent and 
relevant science.  
 
We have some concerns about the fundamental premise that the lack of unified science among the 
agencies on either side of the water-wildlife problem is a major reason that solving the problem has 
been slow.  Based on what comes through the mainstream news media, we think the slowness is 
mostly due to conflicts among competing private interests or between them and the agencies. We 
don’t see much evidence of conflict among the agency scientists. We see academicians and 
consultants being hired by the private interests to provide expert testimony designed to win 
arguments. If that’s the situation, then we wonder if increasing unity among agency scientists will 
prevent or lessen strife among the private interests.   
 
We are also concerned that the quest for greater unity among scientists might squelch the kind of 
scientific dissent that helps protect us all from bad science.  We see a danger that "one science" 
becomes "one viewpoint," and that science will be perceived as an attempt to enforce groupthink 
and silence critics. We touch on this topic again in Section 4 below on Program structure. 
 
The Plan presents the idea that the Program facilitates and enables scientific activities but does 
not do them. Casting the Program as a non-doer may be politically wise at this time, given the 
large number of scientific entities operating in the Delta with overlapping goals and objectives, 
but it’s also somewhat misleading.  We’re concerned that the Plan has drawn politically 
motivated distinctions between “doing” and “not doing” that might serve the Program at its 
inception but could undermine its credibility and perceived value soon afterward. We therefore 
suggest the Program should plan to lead and take credit for a select few important scientific 
processes and products that no other entity is positioned to undertake or create. For example, 
the Plan speaks to the need for a variety of scientific syntheses that the Program cannot create 
on its own, but that it should make happen. We suggest it should also take credit for these 
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syntheses. In Section 1B below, we list some additional activities that the Program might 
consider doing (or start to do) in the near-term to firmly establish its needed leadership role.  
 
Much is said in the Plan about increasing the communication, coordination, collaboration, and 
consensus of scientific understanding (i.e., agreement) among agencies at all levels of government to 
achieve the co-equal goals. The existing “siloing” or “stove-piping” by agencies is generally decried. 
As stated above, we’re not convinced that progress toward the goals will be accelerated by more 
scientific consensus, given the political landscape.  Furthermore, we suggest that the siloing reflects 
a necessary alignment of budgets with legislated missions, and will therefore persist. We suggest 
that the Program will need to “operate above the silos.” One approach is to synthesize information 
that is useful for multiple agencies from what they independently produce. We discuss this approach 
further in the following Section 1B regarding operations.  
 
The following comment is about the packaging of the Program and how it should be perceived. We 
think the tag line. “One Delta, One Science” reflects an overdependence on scientific unanimity of 
opinion. We’ve already expressed our concern that the lack of a unified science community might 
not account for delays in solving the water-wildlife problem, and about the risk of unified science 
discounting dissenting opinion. Now we’re expressing a concern that the tag line is an unnecessary 
oversimplification of what the Program should do. Indeed, if viewed from a distant perspective, the 
Delta is one physical entity and the science about it is one body of science. This is the way many of us 
view Chesapeake Bay, the Great Lakes, the Mississippi Delta, the Colorado Plateau, the North Slope, 
etc. But that is not how the communities of these places view themselves. We therefore suggest the 
tag line may be good for relating to national and international interests, especially perhaps for 
funders who operate in those realms, but that it actually misrepresents what is achievable and what 
needs to be achieved. We suggest the Delta has been, is now, and always will be an aggregate of 
many Deltas, in terms of hydrology, ecology, and culture, and that its value and survivability (i.e., 
resilience) is increased by this diversity and complexity. Similarly, we think that the science to 
support Delta planning, regulation, management, and assessment will come from many places 
representing a wealth of scientific disciplines and perspectives, much of which is needed to support 
necessarily different legal mandates. We think the tag line, if you need one, should reflect what you 
will do that others won’t, and not what no one has been able to do and maybe can’t be done. Again, 
we expect the Program will need to help the agencies assess their alternative actions in the context 
of great uncertainty, and that the better tag line will not be directly linked to any particular endpoint. 
Borrowing from the USGS, we think a more appropriate tagline might be something like “Science for 
a Changing Delta.” We only provide this example to illustrate our comment.  
 

B. Operational ideas 

Objectivity and reasoned dissent are hallmarks of good science. We suggest the Plan needs to 
explain how the integrity of science will be protected. In this regard, we caution against any effort 
that might quiet dissenting opinion. We also caution against relying too much on the peer review 
process of publication. We note than almost anything can get published somewhere, and that there 
is always some peer-reviewed literature to support any side of any argument. We are especially 
concerned about relying too much on members of the Delta science community reviewing each 
other.  The Plan should provide insurance against in-bred, self-affirming, parochial science. It might 
be worthwhile for the Program to draft peer review guidelines, including a strict definition of 
independent review, and use them to assess the peer review policies of the Program participants. 
We appreciate the political sensitivities of such an assessment, but it may be needed to assure the 
integrity of the Program. 
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The Plan is for a Program that is transformative. This causes us to wonder who or what needs to be 
transformed, and what transformative processes or products can this Program generate.  We infer 
from the Plan that the links between science and policy or decision-making need to be improved. We 
further infer that improvement means more scientific consensus for better decisions that happen 
faster. We call that “shortening the distance” between environmental science and environmental 
decisions. Based on our experience in this regard, we suggest that the desired transformation will 
involve the following kinds of actions: 

 Harvest technical outputs of the members of the Delta science community to create 
something undeniably useful that the members cannot create for themselves, but that 
celebrates their contributions, such that the contributions eventually become prioritized 
objectives of the members (i.e., operate above the silos); 

 Identify gaps in essential scientific information that will improve multiple key regulatory and 
management decisions affecting the condition of the Delta, and provide that information in 
such a way that it exactly fits into the decision-making processes; 

 Track and report the effects of the decisions you inform such that they can be improved.  
 
These are not easy things to do, but they are possible.  For example, the following kinds of work 
might be sponsored or guided by the Program (most of these are further discussed in following 
sections of this commentary): 

 Lead an effort to define the subregions of the Delta based on historical and current 
landscape form and function, and to envision healthy subregional landscapes in the context 
of the Delta as a whole, with enough detail to guide local efforts to realize the vision; 

 Begin to envision how climate change adaption and response might be coordinated from the 
Sierra to the Gulf of the Farallones to achieve the greatest possible good for the Golden Gate 
Ecosystem as a whole; 

 Establish and manage a multi-disciplinary group of experts to conceptualize local restoration 
and mitigation projects to assure their consistency with each other and with the sub-
regional and Delta-wide visions of ecosystem health; 

 Lead development of a framework to coordinate science support for project planning, 
permitting, and compensatory monitoring across regulatory programs; 

 Develop and maintain an accurate basemap, such as the Delta version of the California 
Aquatic Resource Inventory (CARI), to track and visualize restoration and mitigation projects; 

 Develop a framework for deciding how funds for science should be allocated among project 
planning, monitoring, applied research, basic research, and technology; 

 Outline an approach to sponsor the first-ever (2015) and subsequent comprehensive reports 
on the health of the entire Bay-Delta system. This in particular is something you can do soon 
to establish the Program as a source of positive, transformative products; 

 Establish and manage a multi-disciplinary group of experts to interpret the results of 
regional ambient monitoring programs and of selected project monitoring efforts. 

 
2. Vision For Delta Science 

A. Foundational ideas 

The Plan does not adequately state what it means by science. For example, we suggest the Plan 
might explain the relative roles of environmental science and social science in Delta stewardship. We 
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also suggest that the Plan explain the differences among environmental planning, monitoring, 
applied research, basic research, and technology in pragmatic terms. We expect this will greatly 
improve the focus of the Plan and hence its viability. In Section 2B below, we suggest how the 
Program might allocate its resources among these aspects of Delta science.  
 
We want to make very sure the following comment is not misconstrued. While we firmly believe that 
research is essential to understand the Delta as a physical and ecological system, and that such 
understanding is essential to maximize the efficacy of efforts to rehabilitate the Delta, we are 
concerned that research to understand the cause of existing conditions has been over-emphasized, 
while research to support likely corrective actions and learn from them has been under-emphasized. 
We suggest that the emphasis on understanding existing conditions has diverted resources from 
defining success for Delta stewardship and from supporting actions to achieve it. The path toward 
secure water supplies remains clearer than the path to a healthy Delta ecosystem. Others have 
noted that the Delta has continued to collapses as an ecosystem during many years of intensive 
Delta research. We expect that this has made Delta science vulnerable to attack by a range of 
interests. It should also be noted that research seldom provides as clear a picture of what to do, or 
not do, as decision-makers think they need, and therefore often results in inaction, except for further 
research. This adds time to the process of rehabilitating the Delta, when time seems to be running 
out. We are especially concerned that the research to unravel the relative influences of natural and 
human history on existing Delta conditions will be greatly complicated and perhaps confounded by 
the coming effects of climate change. These anticipated effects should significantly change the 
criteria for funding research that aims to explain past and existing conditions. The value of this 
research might be its contribution to forecasting future conditions. We therefore suggest that the 
Program outline a process for allocating funding among the categories of science in support of 
stewardship (i.e., project design, monitoring and assessment, applied research, basic research ,and 
technology) to accelerate efforts to rehabilitate the Delta. Again, we are not suggesting that research 
should be de-emphasized, only that it should be focused on supporting the design and assessment of 
on-the-ground projects, both as corrective actions and learning opportunities.  
 
The Plan pays surprisingly little attention to climate change. Reduced snowback, increased inter- and 
intra-annual variability in precipitation amounts and intensity, and greater evapotranspiration, and 
accelerated sea level rise are but some of the ways in which we expect climate change will be a game 
changer. Many municipalities around the Bay and Delta are starting to decide how they might 
respond to changes in water supply and flood hazards, due to climate change. It seems to us that the 
Program might address the science to support integrated climate change preparations and 
adaptation throughout the Greater Golden gate Ecosystem, from the watersheds contributing to the 
Delta, across the Central Valley, through the Delta, through the Bay, and into the Gulf of the 
Farallones. The Program might address looming questions, such as the following. 

 What are the sustainable alternative local government responses? 

 What scientific data are needed to plan climate adaption and response, and what 
assurances can the data provide that they will be adequate? 

 What will the ecosystems look like; what will be the nature of riverine corridors and 
estuarine shorelines; what might be the distribution and abundance of major habitat types 
where people retreat from estuarine and riverine flood hazards?  

 
These are questions beyond the jurisdiction or purview of any subset of agencies, and are therefore 
perhaps best addressed through the Program. We suggest the Plan identify what role the Program 
might have in helping land use agencies plan for and respond to climate change.  
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One basic question that underlies many environmental decisions and relies on science to help 
answer is simply: how much is enough? What are the target levels of essential ecosystem 
services? How many data of what kind are needed to meet what levels of accuracy and precision 
necessary support decisions? We suggest the Program might focus on helping decision-makers 
and scientists know when scientific information is good enough. This will involve designing and 
managing a process to achieve decision-specific consensus about the adequacy of data 
collection, analysis, interpretation, and reporting. In Section 4 below on Program structure we 
identify the possible need for a separate workgroup to interpret the meaning of data intended 
to inform key regulatory or management decisions, or to publicly report on Delta health.  
 

B. Operational ideas 

Our perspective on environmental stewardship reflects our role as a source of independent science 
to support environmental project planning, monitoring, and applied research. From this perspective, 
we understand that planning involves many scientific and engineering disciplines, but is often guided 
by political concerns. We understand that monitoring elucidates spatial and temporal patterns in 
condition, and that applied research helps explain these patterns and improve the monitoring 
methods. We see that basic research sometimes stems from the results of monitoring and applied 
studies, but is not necessarily coupled to them.  Mature monitoring programs provide important 
examples of these distinctions. The SF Bay RMP provides many good examples of how applied 
science can be effectively coupled to monitoring, and of independent basic research that stems from 
the monitoring and applied research results. We suggest that the Plan should outline the possible 
roles of the Program in Delta planning, monitoring, applied research, and basic research.  
 
One approach might be to identify the target levels of essential ecosystem services that the Delta 
must provide based on statutory requirements, key regulatory and management decisions at each 
level of government strongly effecting these services, gaps in science support for these decisions, 
and how to fill these gaps. Such an approach will reveal why and how the Program can integrate 
through and across the levels of government to meet their common needs for science support, and 
what emergent outcomes should be assessed and reported.  
 
In this regard, we recognize the important monitoring that is happening, including IEP, the emerging 
Delta RMP, and other compliance monitoring that may be required by regulatory permits. We 
suggest that the Plan should nevertheless focus on monitoring and related applied research. We 
expect that one of the biggest gaps in Delta science is support for guiding and tracking regulatory 
and management actions affecting Delta conditions, and for assessing their individual and 
cumulative effects on essential ecosystem services. It is likely that these assessments will occur at 
various scales of time and space, and will require some integration across the scales. Defining and 
filling this gap will be a very large undertaking, requiring all of the principles and ideals espoused by 
the Plan. The corollary to this suggestion is that the Plan should acknowledge that basic research, as 
we operationally define it above, should mostly proceed along its own trajectories. The Program 
should encourage basic research and plan to utilize its output as appropriate, but not direct it.  
 
The Plan states that multiple frameworks for science in the Delta have been proposed, but a 
comprehensive science plan that organizes and integrates ongoing scientific research, monitoring, 
analysis, and data management among entities has yet to be fully formulated. We agree with this 
statement and with the implicit idea that such a framework would be very helpful. We also suggest 
that the Program develop criteria to guide the development or selection of a framework.  
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We note that compliance monitoring is likely to drive much of the routine data collection. A 
framework that coordinates compliance monitoring across regulatory programs could significantly 
help the Program establish baseline conditions and assess the cumulative effects of stewardship 
actions. In this regard, we note that the Water Quality Monitoring Council, in its recent comments on 
the Plan, recommends that the Program consider using the framework and tool set developed by the 
Wetland Monitoring Workgroup for the State Water Board’s Wetland and Riparian Area Protection 
Policy (WRAPP). The framework is called the Wetland and Riparian Area Monitoring Plan (WRAMP). 
It’s designed to guide cost-effective, comprehensive assessment of policies, programs, and projects 
to restore and protect aquatic resources in the landscape context. It’s being used by various local, 
state, and federal agencies for impact assessment, mitigation planning, and project assessment. The 
NCCP and State Water Board intend to explore their joint use of WRAMP.  According to its early 
adopters, WRAMP provides the following benefits: 

 “Shortens the distance” between science and key decisions; 

 Helps reduce the costs of science without undermining its quality; 

 Helps define the roles of different scientists or kinds of science; 

 Links science to information technology in useful ways;  

 Does not conflict with existing frameworks that serve an agency or program; 

 Helps coordinate environmental science among agencies operating in the same landscape.  
 

3. Technology 

A. Foundational ideas 

Coordinated data management is a critical consideration. But, in today's world, it is merely one 
aspect of the overall technology mission. We are glad to see that the Plan articulates a need for 
communication and collaboration tools. Considering the technology implications of many of the 
stated goals (e.g., stakeholder engagement, innovation, efficiency, community-building, and 
transparency) we suggest that the Plan can do better in expressing the requisite ubiquity of 
technology to reach all of its objectives.  
 
We assume that communication will be much more important to the success of the Program than 
indicated. It is relegated to the shortest and one of the last sections of the Plan. We suggest that the 
next version of the Plan might attempt to address the following questions. 

 What communication between science and policy will identify the priority decisions 
affecting the health of the Delta? 

 What communication among scientists and decision-makers will identify the essential 
scientific information that is needed to improve the priority decisions? 

 What communication among the scientists will achieve their consensus about the 
information that is most needed? 

 How do scientists get involved, what does consensus mean, and how is dissenting opinion 
managed? 

 How do stakeholders influence the communication streams? To what extent do we 
recognize the need to engage the public at large as stakeholders and influencers on the 
Program’s operations? 

 What technological toolset will enable the communication that is needed? 
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Data management is mentioned throughout the Plan, with an obvious nod to technology, but 
collaboration and communication tools are mentioned only at the end of the Plan. We’re concerned 
that this deferral might be repeated during Program development. That is, we are concerned that 
communication technologies will not be developed in concert with the other technologies. It’s 
important that the communications technologists have a reserved place at the table when plans are 
being drawn to formulate how to stitch together the diverse community of stakeholders. Although 
technology does not hold all of the answers, it can help to bridge logistical divides. 
 
Based on the current Plan, we might justifiably believe that there are several technology solutions, 
one for data management, another for modeling, another for communications. But, a single 
integrated solution might suffice. There is the risk that the technology itself, with its different 
functions, will replicate the fragmented community it hopes to bring together. For example, the Plan, 
as drafted, might result in several agencies producing similar tools for data management or 
communication, perhaps with overlapping content and audiences. The Plan should recognize this 
possible redundancy, and outline how it will be assessed and, if necessary, avoided. The Plan should 
be mindful to integrate all of the functions named in the Plan and not artificially or unknowingly 
segregate them. 
 
We have developed technological tools for regional and statewide data management and 
communication that are well-used, and we have new tools that are gaining traction with multiple 
user communities. We can attest to the need for knowing exactly who will use the tools and why. 
This further emphasizes the need to identify with exquisite clarity what decisions affecting conditions 
in the Delta will be serviced by the Program, who makes those decisions, where the decision process 
lacks science support, and how the science should be designed to fit the decision process. Addressing 
these particulars will greatly help determine the roles of the Program and what technologies are 
needed to fulfill those roles.  
 
We recognize that the Plan is aimed at unifying Delta science to support achieving the co-equal 
goals. And, we have suggested that the Program might achieve this objective by helping to identify 
alternative definitions for success, their achievability, and their likely consequences. We have also 
suggested that the Program can increase the rate of progress by helping assure that Delta science 
informs key decisions affecting Delta health, and by drawing upon the outputs of existing programs 
to synthesize integrated measures of health status and trends. However, further development of a 
vibrant Delta science community based on shared information and cordial disagreement and 
critique, while being a requisite for these other things to succeed, is extremely valuable unto itself. A 
coherent and communicative Delta science community would be a lasting legacy of the Program, and 
a real measure of its success. In other words, if scientific consensus fails to solve the water-wildlife 
problem, and the hypotheses and agendas of the many private interests in the Delta remain 
unresolved, there is still benefit to shared and coordinated science. 
 

B. Operational ideas 

Just as it is important to capture the outputs from the agency stovepipes and recognize those 
contributions, so is it also critical to maximize the substantial investments already made in today’s 
technology infrastructure, whenever possible. We recommend that you allay concerns from 
politicians, public interests, agency heads, and technologists that the Plan’s allusions to additional 
infrastructure represent an obsolescence strategy. Rather, the Plan should emphasize “federation” 
as a way to reassure those in the know that the new investments would offer additional 
functionality, broader scope, and a centralization strategy that honors available data and tools. 
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We are currently at the cusp of a new paradigm shift towards advanced sharing techniques. These 
new models permit us to retain our current systems and retrofit them, rather than scrapping the old 
in favor of the new. Already, we see web mapping services that permit the transmission of mapping 
data layers seamlessly from one system to another without requiring strict centralization of all 
information. “DaaS” or “Data as a Service” is now emerging as a new opportunity for dynamic 
transmission and “mashups” of data from distributed points of origin. There are already industries 
making use of these new tectonic shifts in possibility, but our world has yet to develop such capacity. 
Nevertheless, we do have some valuable tools with advanced capabilities that may prove to be 
strong foundations for future development. 
 
As noted above (see Section 2B), the Water Quality Monitoring Council recommends that the 
Program consider using WRAMP and other tools developed by its Wetland Monitoring Workgroup. 
The Council specifically refers to the California Rapid Assessment Method (CRAM), the California 
Aquatic Resource Inventory (CARI), and the EcoAtlas information system. We note that, in the Delta, 
CARI has only been developed for the alternative routes of the proposed Delta Conveyance Project. 
The Program might consider developing CARI for the rest of the Delta. EcoAtlas is a web-based 
system to gather, manage, assess, and deliver information on the extent and condition of habitats. It 
is also used to track restoration and mitigation projects. The Delta Conservancy and the Habitat Joint 
Ventures of the Central Valley and Bay Area intend to use EcoAtlas to track their restoration 
activities. The Program might consider sponsoring this use of EcoAtlas in the Delta and Suisun. 
WRAMP organizes these tools and others into a practical approach to effectively support 
environmental management and regulatory questions.  
 
If the Program decides to advance Delta stewardship by helping define success in terms of target 
levels of ecosystem services (see Section 2B above), then it may want to develop the scientific and 
technological capacity for “landscape scenario planning.” This is a potentially powerful approach to 
design alternative stewardship actions and choose among them, based on their likely individual and 
collective effects on Delta health. It is based on the reasonable assumption that different 
arrangements of key habitat types and land uses can be translated into different levels of ecosystem 
services. These translations will require significant investments in ecological and hydrological models 
that transcend the boundaries of agencies and scientific disciplines. The modeling efforts will in turn 
require dedicated efforts to collect data needed to calibrate and run the models. The benefits to this 
approach are many, despite its potentially large upfront and continuing costs. The benefits include, 
but are not limited to: 

 Operationalized adaptive management (the likely effects of alternative regulatory or 
management actions, including alternative placement and designs of restoration projects, 
on selected ecosystem services can be estimated and visualized); 

 An engaged public (the public can see the future Delta online and in print as preferred 
alternative landscapes and related levels of service); 

 Coordinated environmental and social science to support decision-making (representative 
scientists and decision-makers can work together in a forum setting to formulate and discuss 
alternative action plans, their likely consequences, and needs for additional science).  

Landscape scenario planning could become the core activity of the Program. This may be the best 
way for the Program to organize Delta science in the service of Delta stewardship. It could be the 
way to effectively link and align existing science programs to key decision-making by using their 
output to develop the predictive models and evaluate the scenarios.  
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Furthermore, in the areas of collaboration, communication, and community-building, there is much 
that technology can contribute without entirely supplanting current data management systems. 
Technology paradigms such as social networking and online communities are well established as 
fertile ground for outreach and engagement. As the plan considers the need to facilitate community-
building among a geographically and professionally disparate collection of scientists and decision-
makers, we should appeal to the use of tools that can keep everyone apprised of both the latest 
process developments and best available science. Communication and collaboration, in this sense, 
approach a single solution. Groups and communities of interest form to address specific issues while 
the same social network can help to engage stakeholders and offer greater transparency. Careful 
attention must be paid to what is now called the “user experience” by integrating all the available 
technologies into a suite of related tools. In the final analysis, the buy-in for the Program’s intended 
audience may heavily rely on the impact, efficiency, and experience of its technology toolset. 
 

4. Program Structure (comments regarding foundational ideas and operations are combined) 

We basically agree with the need expressed in the Plan to use carefully constructed standing groups 
or teams of experts to provide some of the key functions of the Program. However, we have an 
overarching concern that these kinds of teams can be mired in process. The success of these 
teams will require clear charters of carefully limited scope, carefully designed decision 
processes, and carefully selected membership. We don’t suggest that the Program be 
represented on each Team, but that the Teams should report to the Program. We also suggest 
that each Team consist of a core group of long-term members plus additional members who are 
recruited as needed to address particular topics. Participation by qualified younger scientists will 
be important to help assure an influx of new ideas, maintain capacity for work, and develop new 
leadership. There will be a need to select members who can bridge between the Delta Science 
Program and its participating programs. 
 
The idea of a team to bridge between science and policy is important and should be further 
developed. The Program must respect and plan to utilize the existing avenues for high-level 
interactions across federal and state agencies, and the associations of special districts and local 
agencies that afford their own coordination. The Plan should identify the policies that need to 
be represented, and the level within agency-specific chains of command that can provide that 
representation. We think there should be recommendations coming from the scientific members 
of this team that stand alone, and then more policy-based recommendations of actions based on the 
joint thinking of the scientific and political members. In a world of limited resources, there will need 
to be prioritization based on many considerations, but it is worth separately recording what was 
proposed based on science and what was pursued, as opposed to blurring the different scientific and 
political perspectives. This would enable the decision-makers to revisit their decisions based on the 
science, which in many cases will not specify one possible decision over all others.  
 
The concept of a synthesis team is also important and should be further developed. What such a 
team would do isn’t well enough defined. Authoring a regular or occasional report on the status 
of Delta science, as indicated in the Plan, is one possible function of a synthesis team. Another 
might be to author syntheses on selected technical topics. These might be specific or general. 
We suggest the team(s) address topics selected during the various scientific and policy summits 
that the Plan intends to hold. The Program might function as a regional analogue to the National 
Research Council by accepting requests from Delta interests for reports on the state of science 
and the consensus of scientific opinion on topics of special importance in the Delta.  
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We envision that the Program might manage a set of three teams that coordinate the 
conceptual design, monitoring, and assessment of on-the-ground stewardship actions.  

Project design team. As mentioned above (see Section 1B), we think a standing group of 
experts to identify the objectives and review the conceptual designs for restoration and 
mitigation projects will be needed to assure their consistency with each other and with 
the vision of a healthy Delta. We have observed that the best regional plans for 
improving ecological health are often not realized because implementation efforts 
become decoupled from the plan, usually because of staff turnover or a lack of follow-
up by the planners. The kind of team we’re recommending would involve 
representatives from the group charged with envisioning a healthy Delta, as well as 
regional experts in project design. Local experts can be recruited as needed to assure 
that the particulars of local settings are fully considered. This team should be able to 
review and advice the objectives of projects, and develop conceptual models of form 
and function to guide project engineering design. The Program will need to identify who 
will accept these recommendations and act on them. In addition to assuring consistency 
among projects and between them and the vision of a healthy Delta, the output of the 
project design team should improve bids for project engineering and construction.  

Monitoring team. Once the basic objectives and conceptual design of a project have 
been established, the essential monitoring plan can be outlined. The Program might 
consider establishing a team that recommends what should be monitored, how and 
when, as guided by the overall monitoring and assessment framework. Such a team 
could help maintain the monitory consistency needed to compare projects over time, 
and to assess their cumulative effects on Delta condition.  

Interpretation team. We also mention above (see Section 1B), that the Program should 
consider establishing a multi-disciplinary team of leading experts to interpret key 
monitoring and assessment results. The interpretation of scientific data converts them 
into information. This means that data must be interpreted in terms of the decisions or 
other actions they are intended to inform. We have observed that this interpretation is 
often provided by the scientists responsible for the data with too little input by decision-
makers, such that they are unclear about the meaning of the interpretation. There is 
therefore a need to increase the communication between the decision-makers and the 
scientists during the interpretation. The importance of an interpretation team is 
greatest when the data are used to assess the performance of policies and programs, or 
to report on the overall health of complex ecosystems. These assessments involve 
syntheses across many data types from multiple sources, can be interpreted in multiple 
ways, and can influence budgetary and policy decisions. In these situations, the 
interpretation team should involve experts from outside the region who have no 
political or financial interest in the assessment findings. Interpretation teams might be 
formed and reformed by the Program as needed.  

 
Specific Comments 

These specific comments contributed to our general commentary and are provided here for your use.  

1. P.5, line.17: What lessons might we derive from the other "natural resource information unification" 
efforts: my water quality, geoportal, etc.? We at SFEI-ASC sit on workgroups serving both efforts and 
could offer insights. 
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2. P.6: Peer-reviewed science takes time and can be a process requiring anonymity. How will this 
dovetail with the alacrity of the adaptive management process and the desire for open science? 

3. p. 13, line 14: Action 2.2. Establish a Science Synthesis Team (SST) facilitated by the Delta Science 
Program. How is this group envisioned to interact with other collaborative groups synthesizing 
information, e.g. those related to the RMPs? How can they enhance each other? 

4. p. 19, lines 39-40: Action 3.2.vii. “Monitoring, data management and evaluation consistent with 
system-wide efforts and Delta Science Plan recommendations”: Sounds good, but what are the 
thoughts on the implementing entities, how this should be done, and how to procure funding for 
these activities? It’s not something the DSC Science Program can do by itself.  

5. p. 20, lines 1-2: Action 3.2.viii. Focused synthesis and communication of the state of knowledge 
needed to inform adaptive management decisions”: Potential for redundancy or synergies with 
planning and work being other efforts, e.g. Delta RMP. Eventually needs to be clarified how different 
efforts with related objectives will be coordinated.  

6. p. 21, 13-16. Action 3.7. “Develop a shared tracking system for all adaptive management programs 
and a system-wide monitoring and evaluation program to assess the cumulative effects of individual 
adaptive management programs”: Who will do it? How should it be done? How funded? Why not 
build on the EcoAtlas information system?  

7. p. 27, lines 16-18: “Action 4.2.2. Create a web-based information system describing all monitoring 
activities in the Delta, their products, and their nexus with regulatory requirements and 
management actions; assemble existing conceptual models and identify gaps relevant to Delta 
Monitoring“: Why not build on the existing Central Valley Monitoring Directory instead of building 
from scratch? The database has already been designed to accommodate additional activities. 
Provided that funding will be available, the existing interface could be adapted to better meet these 
broader needs.  

8. p. 27, lines 25-26: “Action 4.2.4. Use the assessment to design a one-year pilot program to test the 
framework, constraining the test either geographically, or to one “grand challenge.” Who to 
implement? How to fund? Start by looking at what others are doing in this regard.  

9. P.29, l.29: typo: "open computer codes" should be "open programming code." The former would be 
a very unfortunate thing. 

10. p. 36, line 22, Sidebar: I’m glad to see the “Pulse of the Delta” mentioned as one of the efforts to 
build on. It has been developed with the intention to meet some of the needs identified in this 
section, e.g. “distill complex scientific information and present it in a form that policy and 
management decision makers can understand”.  

11. Section 4.5 should describe possible relationships between the Program and the Bay-Delta Science 
Conference, the Pulse of the Delta, State of the Estuary Report, the Estuary Portal, EcoAtlas, and the 
Regional data Centers of the State Water Board.  

12. Section 4.7 should also reference the State of the Estuary Report. 

13. Section 4.2 should identify the nexus with the PST and SST, similar to what is described in Section 4.1 
on Research. 

14. One of the challenges in continuing this effort is funding uncertainty. It would be good to see 
Appendix 2 address funding challenges for some of the important aspects going beyond the science 
itself, such as communication. 

15. Sections 4.3, 4.4, 4.5, and 4.7 should emphasize linking science to specific and well-defined 
regulatory and management information needs. 


