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I.  Introduction - Task Overview                  [to be completed by Luther]
     This document provides a plan and its rationale for reducing the scope and quantity of the infrastructure to be developed under the ORION Ocean Observatory Initiative (OOI). The starting point of the discussion is the plan described in the Conceptual Network Design (CND) for the 3 components of the Ocean Observatory Initiative (OOI) issued in June, 2006.  The CND appears in 3 documents found on the ORION web site: <http://www.orionprogram.org/capabilities/cnd.html>, labeled “Coastal” (revision #2.0 , dated 6/30/06), “Regional Cabled” (revision #2.0, dated 6/19/06), and “Global” (revision #3.0, dated 6/30/06).
     The need for reducing the planned OOI infrastructure is dictated by a new set of fiscal constraints imposed on the ORION OOI by the National Science Foundation in August, 2006. In light of these new fiscal constraints, described in Section I.A.1 below, the ORION Observatory Steering Committee (OSC) tasked the Science and Technical Advisory Committee (STAC) to re-evaluate the current CND and recommend new configurations of the infrastructure which satisfy the new constraints while maintaining a large fraction of the transformative capabilities of the observatory concept that enable scientific research that cannot be accomplished with current tools such as research vessels, satellite-borne sensors, drifting platforms, and temporary moored platforms. In addition, the STAC was tasked with providing specific details on what remarkable science will be cut from the observatory program if the expected reductions to the OOI infrastructure are implemented.

     The OSC, anticipating the difficulty of the task at hand, provided several guidelines to the STAC which are reviewed in Section I.A.2 below. Furthermore, the STAC took this opportunity to review the CND plans in light of the guidance provided by the “Review Report of the NSF Conceptual Design Review Panel for Ocean Observatories Initiative” completed in August, 2006, and the “Blue Ribbon Review of the

‘OOI Scientific Objectives and Network Design’” also completed in August, 2006. The guidance from these two reviews that specifically impacts the present re-design is presented in Sections I.A.2 and I.A.3 below.

     In order to ensure that the reader fully grasps the impact of the down-scoping exercise currently under consideration, and thus the consequences of the recommendations presented herein, this document will present in Sections II – V the following information:

     (II) the transformative technologies and capabilities embodied in the OOI infrastructure;

     (III) the distinction between OOI-funded and non-OOI-funded infrastructure and instrumentation, both of which enable exceptional scientific objectives within the OOI that would otherwise go unrealized with existing observational paradigms; 

     (IV) the exceptional scientific objectives that REQUIRE the present (June, 2006, CND) OOI infrastructure for accomplishment; and,

     (V) delineation of the infrastructure and instrumentation that must be cut from the current OOI plan to meet the NSF fiscal constraints, with explicit descriptions of the important science in (IV) that will be lost from the current plan. Recommended prioritizations within each component of the OOI infrastructure, along with summaries of the recommended capital expenditure and operation & maintenance budgets, are among the results presented in this section after the cost-cutting exercise.

I. A. Specific Constraints

          1. New Capital Cost and O&M Caps Imposed by NSF

               a. Policy of not providing O&M for non-core instrumentation.

          2. Observatory Steering Committee (OSC) Non-Fiscal Constraints

               a. The STAC strongly felt that a solution proposed by the OSC, that is, putting all the OI assets in the NE Pacific, was a draconian concept that dis-enfranchised too much remarkable science currently planned for other regions, and excluded too many researchers (primarily in the water column sciences) from taking advantage of the observatory concept presented by the OOI. In fact, the OSC constraints of “Retaining all 3 OOI components” and “placing all aspects in the NE Pacific” are nearly mutually exclusive directives, since restricting the Global component to the NE Pacific would eliminate most of the exciting water column and air-sea interaction science proposed for the global component of the OOI.

          3. CDR Review Panel Remarks Relevant to this Task
          4. "Blue Ribbon" Panel Review Comments Relevant to this Task

I. B. Anticipated Review Process for These Recommendations

          OSC’s plan

II.  Iteration of the Transformative Technologies and Transformative Capabilities of the Ocean Observatory Initiative (OOI) Infrastructure 

     [to be completed by Luther]

     A. High bandwidth  (RCO, CSO)

     B. Real-time 2-way communication

          1. enables command and control; adaptive sampling; perturbation

              experiments

          2. event detection and response; hazard warning

          3. adaptive sampling

          4. public interaction

     C. High power

          1. Enables deployment of new sensors that necessarily require 

              high-power and bandwidth.

     D. Continuous power

          1. Enables rapid (high frequency) and continuous sampling

     E. High resolution mobile platforms

          1. Vertical profilers

          2. gliders; AUV's w/docking stations

     F. 4-D sampling capability

     G. Sustained presence in extreme environments (GSO, CSO, RCO)

          1. E.g., high latitude (GSO); within hurricane (CSO); around hot, 

              corrosive vents (RCO)

     H. Sensor Networks

          1. enable transformative modeling across scales & disciplines

          2. enable acoustic networks for sensing, navigation, macrofauna

               tracking

          3. enable capture of global and climate scale processes

III. Recommended Clarification of the Relationship Between OOI-Funded Infrastructure with Core Instrumentation and Enabled Science

     [to be completed by Luther]

      - OOI primarily provides an infrastructure on which individual investigators can deploy their independently-funded instruments for long periods of time, analogous to the use of NSF-funded UNOLS research vessels by ocean scientists to carry instruments for deployment and recovery in remote areas of the world’s oceans, or the use of NCAR’s NSF-funded High-Performance Instrumented Airborne Platform for Environmental Research (HIAPER) by meteorologists for high-resolution sampling of atmospheric physical and chemical properties. Carrying the analogy further, the infrastructure (ship, airplane, OOI) does come with its own suite of “core” instruments with which fundamentally useful scientific discoveries can be made and which provide environmental context for more complex observations, but the extraordinary magnitude of the scientific benefit of such facilities is revealed only when independently-funded instrumentation is considered. Such is the case for the ORION Ocean Observatory Initiative.

IV. Representative Science Objectives Enabled by the June, 2006,

      OOI Infrastructure Conceptual Network Design

     A. RCO     [to be completed by Kelley & RCO sub-committee]

     B. Global   [to be completed by Send & Global sub-committee]

     C. Coastal  [to be completed by Trowbridge & Coastal sub-committee]

[General Instructions.

     Discuss many of the major science issues that drive the NEED for all the sites/nodes/locations that the June CNDs proposed to fund. The more specific science objective listed the better (don’t limit yourself to one objective per site). But be careful not to simply describe science that only BENEFITS from the OOI infrastructure, e.g., investigation of the climate time scale variability of near-surface currents in the NE Pacific will benefit from the OOI infrastructure deployed there, but does not require it due to all the other  tools being used to measure near-surface currents, such as surface drifters, satellite altimetry, ship-of-opportunity XBT sections, and so forth.

     Be sure to clearly specify the nature of the science objective (no mushy statements). That is, you can start with general statements of the overall science problem, especially referring back to one or more of the OOI Science Plan themes, but you MUST then provide specific science objectives, like RCO CND Sec. 2.0. And, you MUST provide explicit statements of the transformative technology or the transformative capability of the OOI that the science REQUIRES (you can refer to one or more items in Section II above, if you like).

     Also, you must 

   - specify the locations/sites/nodes REQUIRED by the science;

   - specify the primary instrumentation required by the science, and whether it will be funded by the OOI or not;

   - specify whether/how the science would be affected/crippled by the loss of one site or another. For example, plate scale seismology REQUIRES how many and which sites to be effective?

End – General Instructions]

V. Recommended Reductions to the Planned OOI Infrastructure Given

     the Latest NSF Fiscal Constraints

     A. RCO     [to be completed by Kelley & RCO sub-committee]

     B. Global   [to be completed by Send & Global sub-committee]

     C. Coastal  [to be completed by Trowbridge & Coastal sub-committee]

[General Instructions – 

     Specify the infrastructure and/or instrumentation that we are recommending to be cut from the current OOI plan to meet the NSF fiscal constraints, with explicit descriptions of the important science in (IV) above that will be dis-enabled from the current plan. Present these cuts in the order that they should be restored, given that additional funding might materialize in the future. This is where you get the chance to present your best arguments for why the cuts we are being asked to make should not be made, but …

     Be careful how you discuss the science that is “dis-enabled.” Cutting instrumentation or higher level infrastructure (such as LV nodes) from a site/location doesn’t necessarily “dis-enable” the science that would have used that infrastructure from ever being accomplished within ORION, since the core infrastructure (e.g., mooring, primary node) is still present and PIs could acquire the needed higher level infrastructure and instrumentation through “core” NSF proposals or with non-NSF funds. However, if a site/node/location is completely abandoned, e.g., cutting all infrastructure to the SAB, or cutting a primary node on RCO, or cutting out a global buoy site completely, then such a cut certainly implies that, at least within ORION, the science that was to be accomplished at that site/node is lost.

     Revised component figures are welcome, but if unavailable I’ll borrow figures from the CNDs.

     Construct a table (or set of tables) for each of the 3 OOI components that provides capital and O&M costs for all items A-L (reiterated below) that we discussed at the STAC meeting. Be sure to include all the infrastructure in the June CNDs that we thought would be funded before this current round of cuts, and draw on the information in Table 4 of RCO, Tables 2&3 of global and Tables 3-5 of Coastal. The table(s) you construct should itemize the costs for each site/node/location, as in the tables just mentioned, except that the level of detail we need is more like the RCO & Coastal tables. I’d like the tables to be in a standardized format, with the following columns:

Col 1 – location name or node name or site name (and number);

Col 2 – mooring type and/or major site requirements (take as many rows as you need to specify the site requirements for the location specified in column 1); for example, for each site listed in Col 1, you could have separate rows for benthic nodes, extension cables, optical connections, gliders, profilers, surface power & communications package, sensors, ship and tech time, mooring servicing time, etc.

Col 3 – Capital Cost;

Col 4 – Non-recurring engineering cost;

Col 5 – Installation cost;

Col 6 – Running total of Capital Cost+NRE+Installation Cost

Col 7 – Annual O&M Cost

Col 8 – Running total of annual O&M cost.

     For items at a particular site that are now being recommended for cuts, use the strike-through format on both the item itself, e.g., LV benthic nodes, and the associated cost, $1,932,000, to indicate the cut.

     Items A-L from the briefing at the STAC meeting are as follows. Previously, we considered the following items A-G in our $90M, $40M, $30M split of funds among the RCO, Coastal and Global components, respectively:

     A - development

     B - cables (including extension cables)

     C - primary and secondary nodes

     D - moorings; fixed platforms; winches

     E - mobile platforms

     F - core instrumentation

     G - installation

Now, we have the opportunity to also budget for the following, in order to determine if these previous “entitlements” were overestimated:

     H - commissioning  (RCO; $4M in 2006 dollars)

     I - project management (the IOs), including systems engineering 

          (originally, nominally 10%);

     J - contingency (nominally 20%);

     K - surveying ($6.6M in 2006 dollars);

     L - shore landings and stations (RCO; $10.4M in 2006 dollars);

     Under the previous budget (Isern - 2/'06), items A-L yielded the following split of funds among the components:

   RCO -       $ 147.5M      (58.2% of total)

   Coastal -   $   60.0M      (23.7% of total)

   Global -    $   45.8M      (18.1% of total)

   TOTAL=  $ 253.3M

     Now, with the new budget constraints, using the same percentages, the split of the $195M - $229M for items A-L becomes:

   RCO -       $ 113.5M  -  $ 133.3M       (reductions of  23.1%  to 9.7%)  

   Coastal -   $   46.2M  -  $   54.3M       (reductions of  23.0%  to 9.5%)

   Global -    $   35.3M  -  $   41.4M       (reductions of  22.9%  to 9.6%)

The lower numbers are the values to which we are being requested to constrain ourselves. The upper numbers result from a more optimistic inflation rate (5% versus 6%) and an optimistic assessment of what the OOI budget might grow to be (up to $350M perhaps). Your budgets should be focused on reaching the lower number.

     Of course, the more restrictive constraint is the O&M. Recall from the background material presented at the meeting: after subtracting Project Office, CI and E&O expenses, we have  

$ 31.6M  in 2006 dollars (5% inflation -> factor is 1.407), or

$ 29.5M  in 2006 dollars (6% inflation -> factor is 1.504).

     The O&M cost projections (in 2006 dollars) from the June CND’s, plus IO management cost projections taken from the PEP (Appendix 4B), are as follows:

- RCO  -  $ 22.0M

- CSO  -  $ 18.4M

- GSO  -  $ 14.6M  (includes only 9 highest priority sites)

TOTAL = $ 55.0M

     In other words, we have to reduce the current planned RCO, CSO & GSO O&M by at least 43% while also incorporating IO management costs!

     At the end of last week’s meeting, RCO had come in at $11.7M for O&M & IO, a cut of 47% from the number above. Therefore, CSO + GSO have to come in at a total of $17.8M to $19.9M, or about $9M to $10M each, preferably nearer the lower number.

End – General Instructions]
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