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Executive Summary

Project B seeks to understand the key interactions between flow regulation and the movement, delivery, and storage of sediment downstream of Glen Canyon Dam. These fundamental processes exert great influences on the quality of the downstream ecosystem, with implications for recreational opportunity and cultural aesthetics. The project focuses on conserving and re-building sandbars by quantifying, mapping, and modeling change over the years. Various scenarios of HFEs and dam operations are also evaluated for their interactions with sediment and other effects. The scientific questions are sound with some carried over from the work plan of the previous cycle. The aspect regarding campsites requires development and integration. One concern arises with respect to the many components stated as unfunded or partially funded, raising questions about the feasibility of accomplishing the work as proposed. The relative priorities for the various components and funding levels seem logical, though the project may look very different without the unfunded pieces. The proposed work plan is entirely consistent with the goals established by the 2016 LTEMP Record of Decision. The next period of work should accelerate contributions to the adaptive management of the resources and to management actions prioritized, beyond a focus on monitoring change. Such contributions would also enable the team to prepare for a comprehensive review of its accomplishments and design after completion of the FY 2025-2027 work cycle. 

Response:    Thank you for the thoughtful review. Better integration of the campsite data is a valid point and is something that we are working on as part of finishing the current work plan. We added additional explanation on the linkage between campsites and sandbar response in the “Background” section.  


Review Comments

This project in the Glen Canyon Dam Adaptive Management Program is fundamental for the health of the downstream ecosystem of the Colorado River. The movement and storage of sediment and their interactions with flow, channel morphology, and vegetation exert great influence on ecological processes, including habitats for fish and organisms, with implications for recreational opportunities and cultural aesthetics.   

The proposed plan for 2025-2027 specifically targets support for the goals of several priority resources identified in the 2016 Glen Canyon Dam Long-Term Experimental and Management Plan (LTEMP) and its Record of Decision. The primary focus is priority resource #7 Sediment, but the project also provides data and knowledge to support, to some extent, priority resource #1 Archaeological and Cultural Resources, #2 Natural Processes, #6 Recreational Experience, #8 Tribal resources, and #11 Riparian Vegetation.

The proposed plan is largely a continuation of the previous cycles of work. It focuses on the long-term monitoring of sandbars through annual measurements and topographic surveys, evaluation of the effects of HFEs and potential changes in dam operations, and (in collaboration with other projects) interactions with streamflow and other resources including recreational opportunities, ecological processes and habitat. As such, the science questions are overall excellent (with possible exception of those pertaining to campsites, and a few suggestions to strengthen some research questions follow in detailed comments below). 

One concern arises with respect to the numerous parts of the proposal that are “unfunded” or “partially funded.” This reviewer is unclear what this means—are resources available to actually perform the work, or if allocation of funds from the program still upcoming and dependent on the outcome of the review process?

Response: The funding status of the document that was provided to the reviewers was the preliminary proposal from the GCMRC Chief. The total amount (funded and unfunded) was the proposal of the project scientist. The outcome is yet to be determined, and this review will be part of what goes into making the final decision. It’s unfortunate this was not made clearer to the review team.

Another general comment is that, for an external reviewer, sufficient detail is not available in the document to enable evaluation of the work itself, for example without a map with labels of sites and features and river miles. The modeling efforts—streamflow model, sand routing model, sandbar model, turbidity modeling—would also require more detail for useful feedback.

Response: We understand that the brevity requested by the AMP comes at the cost of sparse details on the work. We have added some additional detail, but if there is broad agreement that we should expand the descriptions to include more details, we will add that to the work plan. 

Nevertheless, below are comments pertaining to the five key topics for the review (followed by specific comments keyed to the proposal document).

1. Clarity and scientific quality: This is a valuable proposed set of work consistent with goals of the 2016 LTEMP Record of Decision (as noted above). Although the proposal retains large portions (verbatim) from the previous work plan, some sections are revised to reflect the current status of the work and expected accomplishments for the next few years.

2. Feasibility of accomplishing the stated three-year goals and elements: As noted above, many components of the proposed work are labeled “unfunded” or “partially funded.” Thus the feasibility of accomplishing the work is unclear to this reviewer. Additionally, some questions/ elements are carried over (word-for-word) from the previous work plan. Does this mean, presumably, that some the work proposed for the last three years were not completed? The current proposal is likely similarly ambitious in this regard. 

Response: The parts that are repeated are ongoing monitoring that uses the same methods and has the same type of results. This applies to B.1 and B.2. In B.2, we are collecting data in different river segments in this work plan. The “new” modeling (B.4) also has some of the same things proposed in the last work plan, but that was not funded.

3. The relative priorities and funding levels seem logical. Some components are apparently proposed as unfunded intentionally to reduce the budget. Again, however, the unfunded and partially funded aspects raise questions and concerns about the feasibility of the proposal).  

4. Contributions to the adaptive management of the resources and experimental and management actions prioritized in the 2016 LTEMP Record of Decision: As noted above, the set of work in the project is fundamental to decisions regarding adaptive management, with important implications for most of the priority resources identified. The running start afforded by the previous periods of work suggests a particularly productive few years ahead, in yielding answers and management recommendations, beyond setting up the measurement program and collecting data. 

5. The likely readiness of the project to undergo comprehensive review of the accomplishments and design after the FY 2025-2027 work cycle: As noted above, the next few years should see an acceleration of results and identification of optimal management recommendations. The team is encouraged to articulate them clearly to potential external reviewers outside the collaborating agencies.

Response: Thanks for this suggestion. We do expect to be in a position to provide valuable products and information in the next three years and have revised the text under “Proposed Work” for each of the four project elements to add sentences clarifying the link between the proposed work and the readiness for the LTEMP ten-year review.


Specific comments and suggestions (in blue keyed to proposal document):

P 29: The focus on sandbars and sediment storage seems obvious and a requisite topic identified in previous documents. Nevertheless, it would be helpful (to reviewers and to strengthen the work itself) to articulate the significance of sandbars—e.g., why are they even important in the geomorphic and ecological system; what has been lost with the loss of sandbars resulting from Glen Canyon Dam?

Response: We have left that kind of background out and relied instead on the statement of the AMP goals for the sake of brevity. The AMP stakeholder and partner agencies are all familiar with the background. 

P 29, para 1: Mention of campsites seems to come out of nowhere—why campsites, what campsites, how do they relate to sandbars and sediment storage? The question and proposed work relating to campsites are main weaknesses to the proposal (more on this below).

Response: These are also details left out for brevity. We added a paragraph in the background section providing a description of the campsite data and its relation to the sandbar data.

P 30, para 2: … the sandbar monitoring metric.. What is this metric?

Response: The sandbar monitoring metric is provided in the cited reference.

P 31, para 1, 2: A lot of unfunded parts, as noted above

P 31, para 3: A map with features and tributaries mentioned, etc (and referenced throughout the document) would be very helpful for external reviewers.

Response: After consulting with GCMRC management we did not add a map because it would lengthen the document too much.

P 32, research questions: They are excellent though many are carried over from the last work cycle. A few questions could be strengthened by extending them beyond simplistic closed YES/NO questions (in which answers are either YES or NO). For example:

· How can sandbar building during HFEs exceed sandbar erosion…
· To what extent do extended-duration HFEs result in larger or more numerous…
· To what extent do proactive spring HFEs provide some mitigation of…
· To what extent does decreasing the downramp rate of an HFE result in sandbars…

Response: These are good suggestions. Perhaps we felt that the “…to what extent…” part was implied, but we added text to make this explicit. For the first one, I think our point there is that our monitoring is not focused on the “how,” which we have a good handle on -- we need HFEs and we need sand supply. The outstanding question really is “if” it is possible.

P 35: The significance of rebuilding and maintaining sandbars is clearly relevant here. 

P 36, Figure 1: What are vertical lines? What happened in 1996? (One can guess but clear labels and notations should help reviewers read clear points and remove guessing.)

Response: We agree that the caption was too brief. We lengthened the caption to explain.

P 39, Proposed Work (bottom of page): The Campsite Monitoring does not seem to fit and requires explanation. Why campsites? What campsites? What aspects of campsites? How do campsites relate to sandbars? Are they on sandbars? What information would study of campsite provide and how is this information integrated into the project? Are campsites just a convenient feature easily measured to provide some insight on recreational aspects (just a guess)? The document does not provide any description for this work nor the methods employed. A map of the campsites studied would be helpful (Figure 1 is cited but Figure 1 does not relate to campsites). 

Response: Clearly, we relied too heavily on the background of most AMP stakeholders. We added additional explanation on the linkage between campsites and sandbar response in the “Background” section.  


P 40 (para 1): Without a map it is difficult for external readers to grasp the extent and rigor of the work.  

Response: It was determined after consulting GCMRC leadership that a map would not be consistent with the goal of limiting the document length.

P 41: By now the word “monitoring” has appeared so numerous times that it feels over-used. Should the emphasis at this stage of the 20-year program shift from “monitoring” to understanding changes or quantification of changes or toward policy recommendations from knowledge of the changes?

Response: Monitoring is meant to be the focus here. The monitoring data are in fact used for quantification of changes and recommendations to decision makers. We added a summary sentence at the end of paragraph 1 of project element B.2. to make sure this is clear. 


P 46: A map would be helpful for readers to follow the locations and river miles. Insufficient detail is available to follow the modeling proposed (streamflow model, sand routing model, sandbar model, turbidity modeling), which is stated as unfunded.

Response: See response above about providing a map.

P 53, bottom of page: The update for campsite area seems out of place and without context.

Response: The revised background section provides context.

P 54, bottom of page: Communication of Sand Routing Model results… To whom and how?

Response: We have revised to be more specific. 

P 54, bottom of page: Communication of Sandbar Model results… To whom and how?

Response: We have revised to be more specific. 
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