Validation Basin Bi-Weekly Coordination Discussion- 3/20/2026
Key Takeaways: 
Upper Tennessee Basin
· An initial HEC‑HMS model (≈210 subbasins, ~80 sq mi each) is built and running but needs refinement—especially reservoir modeling
· Hydraulics was not the main focus this phase but preliminary RAS units, a model linking register, and a draft dam‑scoping table were created. Several hydraulic tasks remain: terrain hydro‑correction, bathymetry acquisition, dam data collection, and decisions on RESIM vs. HMS dam placement.
· The team completed nearly all meteorological tasks for the Upper Tennessee basin, including the storm catalog, normalization grid, and most storm typing, with final review pending.
· Storm classification uses IBTrACS data to distinguish tropical vs. non‑tropical storms by comparing storm‑track timing with ranked catalog events.
Allegheny
· Flood‑hazard mechanisms were initially identified, and coordination with the Corps continues on levee refinement and dam‑scoping decisions 
· Meteorology work is nearly complete: the storm catalog is finalized, atmospheric data has been gathered, and storm typing—now using a tropical/non‑tropical approach—is almost finished.
· An initial HEC‑HMS model has been built and is running, with dams included as placeholders until more detailed operational and storage‑elevation data is obtained. Subbasins average about 78 square miles.
· Five dams have been preliminarily identified as RESIM candidates, though decisions may change as criteria are finalized. Seventy‑eight levee systems were reviewed; most are complete, with eight still under refinement. 
· Calibration preparation is underway: storm events have been ranked, gages have been classified, and key flood drivers (snowmelt vs. rainfall) identified. The team will select at least two snowmelt‑driven events for calibration. 
· Next steps include shortlisting calibration events based on precipitation, SWE, and hazard mechanisms, and continuing coordination on scoping and data‑refinement tasks.
South Platte
· Most core datasets are collected, and the next step is standardizing formats. Additional updates will be needed once stakeholder data; especially for dams, levees, and diversions; becomes available.
· Meteorology work is well advanced: the storm catalog is complete, atmospheric datasets are compiled, and storm typing (now using a tropical/non‑tropical approach) is nearly finished
· Hydrology modeling is underway with a draft HEC‑HMS model assembled. Further refinement will be required once bathymetry and additional gage data are obtained, especially for data‑sparse portions of the basin. An initial RAS layout is also complete, pending feedback from Corps liaisons.
· Basin‑specific analysis highlighted three hydrologically distinct regions:
(1) Southern Rockies — snowmelt‑dominated and data‑rich;
(2) Front Range transition zone — arid, heavily regulated, and infrastructure‑dense;
(3) High Plains — data‑sparse, with ungaged ephemeral tributaries where soil‑moisture modeling is critical.
· The team used the compiled datasets to guide selection of calibration events, ensuring the chosen storms represent the full range of flood drivers—such as extreme Front Range rain events (e.g., 2013) and snowmelt‑dominated events affecting the Rocky Mountain headwaters.

Dam Modeling Considerations:
· The main factor in choosing RESIM is whether a dam operates as part of a coordinated system affecting downstream flows. If a dam is not part of such a system, it can typically be modeled in HEC‑HMS instead.

Model Size Constraints:
· The only practical limitation on model size is runtime.
· If computational efficiency were the only factor, the best setup would be a single, basin‑wide RAS model.
Transcript:
Mathew Mampara (STARR II): 
Expressed that despite working together for only three months the team has made meaningful progress and valuable work and appreciates the partnership that has formed. Conveyed gratitude for these advancements and stated they are looking forward to moving past current challenges and continuing the work together.

David Rosa (FEMA):
Noted that this is the final scheduled meeting within the current period of performance for the funding mechanism that supports the innovations work. Expressed hope that once funding resumes, the meetings can start up again without delay. Asked the meeting owner, to cancel each upcoming weekly meeting only if there is no change in status, keeping the series intact so the group can quickly resume once funding is restored. Added that, as team members continue getting to know one another, anyone coming off mute should introduce themselves and share their affiliation.

Basin Updates:
Hayden Edwards (COMPASS):
Provided the details that he is the project manager for the upper Tennessee Basin. For the day’s agenda, explained that the team would share additional updates on basin progress, given that the innovations period is ending. Noted that the intent was to provide more detailed discussion on what the team accomplished prior to the end of March, as well as what tasks remain within the ongoing scoping and data‑preparation phase.
Explained that for the Upper Tennessee basin, they wanted to walk through the major tasks completed during the first project phase leading up to March. On the meteorology side, reported that the team made strong progress and completed nearly all tasks outlined in the prospectus. Successfully generated the storm catalog, created the normalization grid, and were in the process of finalizing the storm typing—expected to be completed by the end of the month. Also developed several of the meteorological inputs needed for HMS calibration events. Noted that, as with all tasks, these products had not yet undergone full independent internal review, so some refinement may occur through the checklist and QA processes. Added that meteorology-specific items such as valid placements and fishnet analysis had not yet been completed, but those tasks may align more with the conformance phase while remaining on the meteorology work plan.
Described the figure shown on screen, which displayed the storm catalog and transposition domain (in red), the Upper Tennessee HUC4 boundary (in black), and the maximum precipitation points from the storm catalog (in blue). Explained the team’s approach for classifying storms into tropical and non‑tropical categories. Because the Upper Tennessee basin experiences a meaningful mix of both, they considered this two‑category system practical. Used IBTrACS data to determine where tropical systems entered and exited the transposition domain, identifying the timing and classification shifts (e.g., hurricane to tropical storm to tropical depression). These data were then compared temporally to events in the storm catalog.
To align the datasets, they overlaid storm timing with the ranked storm events, using a one‑day buffer on either side to help evaluate overlap. Some cases, such as the example on the left, showed a clear alignment—event #100 corresponded directly with Tropical Cyclone Fran. Others required more investigation, such as cases where a tropical storm passed through the domain at a slightly different time than the ranked event suggested. These borderline cases were flagged for additional review. 
Concluded by describing this as the current working method for classifying storm catalog events into tropical and non‑tropical types.

David Rosa (FEMA):
Asked Hayden to walk through the methodology again for aligning the blue ranked-event timeline with the red IBTrACS storm‑track timeline. Noted that the red portion, coming from the IBTrACS data, seemed straightforward, but wanted clarification on how the team generated the blue ranked‑event timing. Commented that the comparison between the two datasets was interesting—sometimes aligning very clearly and sometimes not—and asked for a clearer explanation of the steps involved, indicating they may have missed part of the earlier description.

Hayden Edwards (COMPASS):
Responded by saying they would do their best to explain the method again. Noted that they were not sure whether Mohsen had joined the meeting but clarified that the blue portion of the graphic comes from StormHub, which was used to collect the top storm events.
Explained that the 450 storms were identified based on their 72‑hour precipitation totals within the transposition domain. These storms appear in the display as blue dots, each representing the maximum‑precipitation point for a collected event. As part of building the storm catalog, the team stored all associated characteristics for each storm—such as precipitation and temperature—captured across the 72‑hour window. That stored information forms the basis of the blue timeline in the graphic.
Added that if the timeline were zoomed out, the full set of 450 events would be visible, showing when each selected storm occurred. In the example shown, the storm displayed took place from September 5th through 8th.

David Rosa (FEMA):
Asked for confirmation, noting that the bar represents one of the individual storm events—the same as one of the blue dots shown on the previous map. Sought clarification that each bar corresponds to a single storm in the catalog.

Hayden Edwards (COMPASS):
Confirmed the interpretation and explained that the blue bar represents one of the individual storm events—the same as one of the blue dots shown on the earlier map—and in this example corresponds to a storm occurring from September 5th to 8th. Clarified that the team then uses the IBTrACS data, which includes both the timing and location of tropical systems, to compare the tropical storm track information with the ranked storm events.
By aligning the IBTrACS timeline with the blue event timeline, the team can determine where the two datasets overlap or come close in time. Emphasized that the storm track only reflects the center of the tropical cyclone, whereas the actual storm footprint can be significantly larger. As a result, even if the storm center does not pass through the transposition domain at the same time as the ranked event, the events may still be related.
Noted that this is why some cases require deeper investigation—for example, ranked event #388 appears close in time to a tropical cyclone but not perfectly aligned. The team is reviewing these borderline cases further to determine whether the ranked storm truly corresponds to the tropical system or whether it represents a separate precipitation event that occurred shortly afterward.
Continued by explaining that most storm‑typing cases were straightforward, with only a smaller subset requiring deeper investigation. Noted that this review work was still ongoing. 
Shifting to hydrology reported similarly strong progress. The team had assembled and prioritized all relevant USGS stream gages, selected their calibration events, and built an initial uncalibrated HEC‑HMS model. The model is functional but still requires refinement—particularly regarding reservoir representation, such as incorporating accurate storage–elevation relationships, rating curves, and other operational characteristics. A few reservoirs have already been modeled in more detail to test the workflow, while others are currently represented with preliminary assumptions. Expressed hope that additional data could be obtained to improve these reservoir components going forward.
Mentioned ongoing work with the mixed‑population analysis shared by Mike, which may lead to adjustments in subbasin delineation, calibration zones, or other hydrologic model structures. Additional non‑USGS gage data may become available and could also be incorporated. As part of the upcoming calibration phase, the team anticipates refining and adjusting model parameters.
Regarding the current HEC‑HMS configuration, stated that the model contains approximately 210 subbasins, averaging around 80 square miles each. Felt like this was a strong starting point, though further refinement will be necessary. Intentionally avoided adding more detailed reservoir components until uncertainties could be resolved and additional supporting data could be secured.
Explained that Hurricane Helene was an obvious choice for inclusion as a calibration event because it produced the highest rainfall depths across the basin, was recently, and was a well‑known, high‑impact storm. Noted that the February 2020 event was one of the largest non‑tropical storms, had strong spatial coverage across the basin, and benefited from high‑quality, recent data. Added that the team intentionally focused on storms occurring after 2007, since that is when most gages began reporting both instantaneous discharge and stage data, ensuring more reliable information for calibration. The April 2019 storm was smaller in terms of basin‑wide average rainfall but was selected because of when it occurred many of the larger non‑tropical storms happen in January or February, whereas the team wanted at least one mid‑spring or summer-type event. This 2019 storm was also a more intense, localized event, which they felt was important to represent.
Mentioned that the 2013 non‑tropical storm was another major event and was specifically referenced in TVA documentation describing how reservoir operations prevented approximately $800 million in damages. Because of its relevance to operational decision‑making and reservoir behavior, the team included it as a calibration event.
Tropical Storm Lee was selected as another large tropical system, particularly influential in the western half of the basin. Finally, the February 2010 event was chosen as the best available rain‑on‑snow case after 2007. Although not extremely large, it was the most representative example the team could identify for that hydrologic process.
Noted that the justification for selecting these events was largely qualitative based on spatial coverage, storm type, precipitation characteristics, and data availability. The team is still evaluating mixed-population analyses to determine whether additional refinements or adjustments to the event set may be warranted.

David Rosa (FEMA):
Asked whether the team had performed the same storm‑typing comparison for Hurricane Helene. Wanted to know whether Helene appears in the IBTrACS dataset and how well the timing of the storm track overlaps with the ranked storm event on the blue timeline. Added that such a comparison would be a useful talking point and an effective communication tool for demonstrating what is known about Helene’s behavior in the region and how well the AORC data captures the event.




Hayden Edwards (COMPASS):
Responded that they were confident a figure like the one shown also exists for Hurricane Helene. Noted that including it would have been helpful, but they did not have it immediately available. Added that Mohsen had provided several of the figures used in the presentation and might have the Helene comparison as well.

Mohsen Tahmasebi Nasab (COMPASS):
Replied that the figure is available for Hurricane Helene and he would send it in the chat for viewing.
Geoff Uhlemann (ARC):
Noted that they had a question that could be saved for later but wanted to ask it before forgetting. Addressed Dave, recalling that the team had previously reviewed different datasets for pluvial calibration. Believed that Dave’s team had access to some Hurricane Helene data from that earlier effort and wanted to confirm whether that was the case.
Continued by asking whether the data they were remembering came from ICEYE, noting they could not recall the exact source. Wondered if datasets like that—particularly those related to Hurricane Helene—might be accessible again in the future. Acknowledged that it might not be appropriate for them to request such information on behalf of Compass, but they were curious whether those datasets could eventually be obtained for later use.
David Rosa (FEMA):
Agreed that it was an excellent question. Explained that any data acquired through the relevant FEMA-supported mechanisms—whose specific name they momentarily forgot—would be accessible. Noted that several datasets collected by ICEYE are available to FEMA, including their own team. Because of that, they confirmed that they would likely be able to look into those datasets and retrieve some of the material if needed.
Geoff Uhlemann (ARC):
Responded that the additional data would be extremely valuable when developing the rain‑on‑mesh models. 
David Rosa (FEMA):
Recalled that it was “Enterprise License”
Hayden Edwards (COMPASS):
Explained that, unlike the meteorology and hydrology components, the hydraulics, dams, and levees were not a major focus during the initial phase of work. Even so, the team was able to delineate preliminary HEC‑RAS models, develop a model‑linking register, and create an initial dam‑scoping table—though they emphasized that this table would require significant revision and refinement. At this stage, the team focused primarily on identifying which dams are essential for inclusion in HEC‑HMS. For levees, only three are present in the basin, and the team has already gathered the necessary data and completed the NLD refinement for them.
Described the map shown, which included the basin boundary, RAS model units in black, several major reservoirs, and key priority stream gages. Noted that the Upper Tennessee basin contains many gages, which is advantageous for future calibration work.
Outlined major hydraulic tasks that still need to be completed. The team still must perform terrain hydro‑correction and elevation‑hydrography preprocessing. Have not yet begun substantial collection or integration of bathymetric data. Also need to meet with data providers to obtain additional dam‑related information, which will help refine the dam‑scoping table and support decisions about whether a structure should be modeled in RESIM, HEC‑HMS, or another framework.
Regarding levee and dam breach information, noted that the U.S. Army Corps of Engineers is expected to play a role, but little detailed work has been completed so far. Both dam and levee breach analyses remain largely untouched.
Concluded by summarizing the major scoping‑phase tasks that remain. Continued coordination with external data providers—despite access challenges outside the team's control—completing EDH and dam‑scoping refinements, initiating breach‑related evaluations, and finalizing scoping reports and deliverables. Noted that this summary reflected the current status for the Upper Tennessee basin.
David Rosa (FEMA):
Asked for clarification about what Hayden meant by “incorporating bathymetric data.” Explained that, in their view, this typically refers to integrating bathymetry into HEC‑RAS models and leveraging any existing FEMA hydraulic models available for the area. Noted that their IT team is already working on compiling a full set of existing models across all the basins for the team to use. Asked whether this aligns with the Hayden’s definition of incorporating bathymetric data, or if the he meant something different by that term.
Hayden Edwards (COMPASS):
Agreed that leveraging existing HEC‑RAS models is part of what he meant. Added that, in addition to using those existing FEMA models, incorporating bathymetric data also includes obtaining information directly from data providers—particularly for dams—so that reservoir and spillway geometries can be represented more accurately in the hydraulic models.
Added that data providers may have bathymetric surveys or more precise storage–elevation curves, which could be used to infer or estimate bathymetry when full surveys are not available. Noted that older USGS topographic maps can also serve as a supplemental source. In summary, explained that incorporating bathymetry includes using existing HEC‑RAS models for riverine areas, while reservoir and lake bathymetry would need to be obtained through additional means such as surveys, provider data, or historical mapping.
John Covey (ARC):
Provided the details that he is the project manager for the Allegheny Basin, explained that many aspects of their work align with what Hayden previously presented, though he intended to emphasize basin‑specific elements rather than repeat information.
Began with an overview slide summarizing current progress and the tasks expected to be completed by March, along with remaining scoping and data‑preparation items. Noted that although most data needed for the scoping phase had already been collected, it still needed to be finalized according to agreed‑upon standards across all PTS teams. The data would ultimately be organized into a deliverable folder, but the team was still determining the required formats and standards for each dataset.
Stated that initial flood hazard mechanisms had been identified for the storm catalog, though further analysis was still needed. Coordination with the U.S. Army Corps of Engineers remained ongoing regarding levee refinement assignments and the dam‑scoping table. This aligned with prior discussions about how dams should be assigned to HMS, RESIM, or RAS based on modeling needs.
For meteorology, the storm catalog had been completed, atmospheric data (including temperature and SWE) had been collected, and storm typing was nearing completion. Noted that the team had incorporated feedback from the prior meeting by shifting to a tropical/non‑tropical storm‑typing approach. Approximately 46 out of 450 storms still required classification, and several needed more detailed review. The team expected storm typing to be completed by the end of March. Also planned to document the meteorology workflow in a draft memo, supplementing the existing guidance from Daniel Wright’s team, and to finalize the flood hazard mechanism analysis and selection of calibration events and the proposed period of record for later continuous simulations.
Turning to hydrology, reported that an HEC‑HMS model had been assembled and was running successfully. All model elements—including dams and reservoirs—had been placed, and naming conventions had been updated. However, the dams currently existed only as placeholders because the team was waiting to complete the data‑collection effort before adding stage‑storage curves and operational controls. To keep the model operational, dams were temporarily set to simple inflow‑equals‑outflow conditions. Other components, such as land‑use parameters, infiltration methods, and routing parameters, had already been integrated. On average, the subbasins within the HMS model are roughly 78 square miles, and during model assembly, the scoping workflow identified several small upstream flood‑control dams that would require additional review as more data becomes available.
On the reservoir side, reiterated that further work would depend on incoming data, and noted that the group would discuss reservoir‑operations topics later in the meeting.
Also reviewed the initial list of dams identified through the scoping workflow as candidates for RESIM—five in total. Images of several dams were included in the slide. Clarified that this list was still under review and may change based on ongoing discussions about appropriate model placement. The current plan was to keep all dams in HMS until final modeling decisions were made. Emphasized the importance of maintaining consistency in the criteria used to determine whether a dam should be modeled in HMS or RESIM.

Corby Lewis (USACE):
Asked John a quick question regarding the HEC‑HMS setup. Specifically, wanted to know whether the routing method was already being incorporated into the HMS model, since the choice of routing approach—whether simplified methods or rule‑based reservoir operations—can significantly influence model behavior. Sought clarification on how routing was being handled at this stage of model development.

John Covey (ARC):
Explained that, within the HEC‑HMS model, the routing methods had not yet been assigned. Noted that the team was waiting to receive the necessary data and information before setting up routing parameters, as they wanted to avoid duplicating efforts or entering preliminary values that would later need to be replaced.
Corby Lewis (USACE):
Acknowledged John’s answer.
John Covey (ARC):
Explained that, for levees, they had coordinated with Michael Gonia and the PTS levee support team. Had obtained the full list of levees across all validation basins and worked with Michael to assign responsibilities for refinement within the Allegheny Basin. At present, there are 78 levee systems in the basin, although this number has changed slightly over time as the U.S. Army Corps of Engineers continues to refine, update, and reorganize levee systems. From the current list, 70 systems have already been reviewed and are considered complete, meaning no additional refinement is needed. Approximately eight levee systems are still under review and are actively being refined within the National Levee Database. All refinement for these remaining levees is being handled by the Corps and PTS ARC. In this basin, the project team is not refining any levee systems themselves because they were either already refined or are being updated independently.
Reiterated, as Hayden had mentioned earlier, that the team has not yet begun any levee‑breach analyses. In line with prior discussions, breach analysis will be a collaborative effort later in the project. At that time, the hydraulics team will identify critical overtopping points and then work with the Corps to establish appropriate breach characteristics and locations.
Moving to calibration, noted that the storm catalog had been completed, allowing the team to begin reviewing, ranking, and assessing storm events. Had also classified the watershed’s stream gages, identifying nine primary gages, sixty‑four secondary gages, and twenty tertiary gages. During their initial evaluation of calibration events and flood‑hazard mechanisms, two primary drivers emerged for the Allegheny Basin: snowmelt‑dominated flooding and rain‑only flooding. These mechanisms appeared independently of whether the storms were tropical or non‑tropical.
Stated that the team planned to complete its initial review of calibration events the following week. Intention was to select at least two snowmelt‑dominated events as required calibration events for the basin. A list of top events identified through StormHub was displayed. The table included the water year, anchor date, event window, storm duration, number of gages recording at least a two‑year event, the maximum and average reported frequency across gages, and the maximum discharge observed. The top event in the list was already being used for test simulations within the HEC‑HMS model.
Explained that the team’s next step was to shortlist events based on flood‑hazard mechanisms, maximum precipitation, and snow‑water‑equivalent indicators that distinguish rain‑on‑snow or snowmelt‑driven events. Concluded by reiterating that they tried to avoid repeating information already covered in Hayden’s presentation and instead focused on Allegheny‑specific details.
Hayden Edwards (COMPASS):
Thanked John and called on Erica for the presentation on South Platte
Erica Schmitz (STARR II):
Provided the details that she is the technical lead for for STARR II on the South Platte Basin, noted that much of their progress mirrored what John and Hayden had already described, so aimed to provide a concise update. Explained that scoping and data‑preparation tasks were in a similar stage across basins: most core datasets had been collected, and the next steps involved formatting these datasets consistently according to shared standards. Added that many datasets—particularly those related to dams, levees, diversions, and other stakeholder priorities unique to the South Platte—would need to be expanded or updated once stakeholder data became available.
Regarding meteorology, emphasized that significant work had been completed to understand the types of events affecting the South Platte and the data needed to model those events appropriately. Noted that this phase of scoping was well advanced, with recommendations for the SOP already drafted and available in memos.
For hydrology, reported that a draft HEC‑HMS model had been assembled, similar to the other basins. The model would need further refinement once bathymetry data and additional gage information were obtained, particularly in areas with sparse hydrologic data. Indicated they would discuss some of these data‑sparse regions later. Hydraulics work followed the same pattern: an initial RAS model layout had been created and hoped to receive feedback from Corps basin liaisons about optimal locations for splitting model units.
Also referenced two memos previously submitted and noted that the team planned to produce more recommendations on formatting data to ensure both machine readability and human readability in a consistent manner across projects.
Shifting to basin‑specific insights, described the scoping and data‑preparation phase as an effort to ensure that the FFRD process appropriately sampled all the major flood drivers across the watershed. Highlighted that the South Platte exhibits two distinctly different hydrologic regions. The western portion of the watershed—designated as the Southern Rockies ecoregion—covers roughly a quarter to a third of the basin but receives most of the precipitation. It is dominated by snowmelt processes and has a high concentration of gages, making it data‑rich.
Moving east into the Front Range transition zone, the basin shifts from a snow‑dominated regime into a more arid environment. This region contains most of the population and substantial water‑management infrastructure, including numerous dams, diversions, and municipal and agricultural withdrawals. Emphasized the importance of ensuring that model calibration captures the transition between these two very different hydrologic regimes.
Farther east, in the High Plains portion of the watershed, the region becomes increasingly data sparse. Many tributaries flowing northward are ungaged and ephemeral, making soil‑moisture representation particularly important for continuous simulation. Explained that much of the scoping work focused on preparing the models to handle these conditions appropriately.

Illustrated how compiling and formatting all datasets—terrain, meteorology, gages, dams, and diversions—allowed the team to visualize spatial patterns and identify how these hydraulically and hydrologically distinct regions should influence event selection for calibration.

To demonstrate this, showed examples of event selection based on spatial characteristics. The 2013 Front Range storm, for instance, produced extreme flows—approaching or exceeding 100‑year events—across several tributaries transitioning from the Rockies into the Front Range. Contrasted this with a snowmelt‑dominated event, where high flows were concentrated in the Rocky Mountain headwaters. Noted that the team applied this logic to all selected calibration events to ensure the model could accurately represent the full spectrum of flood drivers across the basin.

Concluded by reviewing their talking points and inviting questions from the group.

Technical Discussion
Gage Classification:
David Rosa (FEMA):
Asked whether any of the other teams had walked through their primary, secondary, and tertiary gage classifications. Wondered if the approach made sense now that teams had gone through the process themselves. Acknowledged the need for such a classification system and invited feedback on how well it worked in practice.

Erica Schmitz (STARR II):
Expressed belief that the classification system generally worked but that its effectiveness would become clearer once calibration begins and the team can evaluate how well performance metrics are met at individual gages. Noted that certain parts of the watershed will likely calibrate better than others because models tend to handle some hydrologic processes more effectively—for example, arid regions typically calibrate poorly across most modeling approaches.
Added that she was curious whether an additional layer might eventually be helpful—one that identifies the specific hydrologic drivers each gage represents and sets performance expectations accordingly. Emphasized that this idea is not fully formed yet, given that calibration has not started, but previous project experience suggests that such distinctions could become important.

John Covey (ARC):
Explained that their team had been hoping to solidify their initial thoughts on gage categorization as they assembled the dataset. Added that once they compile the justification for selecting specific gages—and identify which performance metrics apply to each gage—this would provide valuable clarification. Agreed that developing and documenting that rationale would be extremely helpful moving forward.
Added that this categorization effort would be valuable to collaborate on—not only with the Corps liaisons but also across the PTS teams. Noted that sharing approaches and lessons learned would help everyone better understand how gages are being classified, especially since the process is fairly subjective. Emphasized that cross‑team coordination would strengthen consistency and improve the overall methodology.

David Rosa (FEMA):
Agreed and added that there is always nuance in how model results are interpreted. Reiterated a point they had emphasized many times before: a poor result at a primary gage does not necessarily mean the model is wrong. Much depends on how the results are being evaluated. For example, if someone evaluates the model by comparing a full observed time series against a full simulated time series and sees unexpected behavior, that may reflect an issue with the evaluation approach rather than with the model itself.
Explained that in arid regions, for instance, baseflows are often poorly represented—sometimes impossible to simulate accurately- so, relying on full‑record comparisons can set unrealistic expectations. Instead, it may be necessary to separate evaluation metrics into categories such as baseflow performance and stormflow performance. That distinction allows for more appropriate evaluation criteria and helps avoid situations where the model appears to “fail” simply because it is being judged against conditions it cannot realistically reproduce.
Emphasized that holding a model to an unrealistic standard can lead to unnecessary frustration. Noted that understanding the different components of the model—and evaluating each using appropriate, targeted metrics—can help avoid this. By tailoring performance measures to specific hydrologic behaviors, rather than expecting uniform accuracy across all conditions, the evaluation becomes more meaningful and aligned with what the model can reasonably be expected to reflect.

Mathew Mampara (STARR II): 
Agreed and added that the flood‑hazard‑mechanism work the team has been developing will be essential for doing that effectively.

Dam Modeling Considerations:
Hayden Edwards (COMPASS):
Explained that they wanted to walk through an example involving a cluster of hydroelectric dams in the Upper Tennessee, noting that this was more of a thought experiment than a decision‑making request. Described that many hydroelectric dams exist in the basin, and while the team had found some basic information—such as gate sizes, spillway geometry, and lake‑level histories on Duke Energy’s website—they had not located much detailed operational documentation. Based on the physical layouts alone, suspected that the dams might operate as a coordinated system.
Presented an example involving a series of Duke Energy reservoirs in North Carolina, where Bear Creek Reservoir—the largest—feeds directly into Cedar Cliff Reservoir, with two smaller upstream reservoirs also in the system. All have fused plugs and controlled gates, but operational specifics remain uncertain. At this stage, the team had flagged Bear Creek and Cedar Cliff as needed to be included in HMS but lacked enough information to determine whether any of the dams should also be modeled in RESIM.
Asked if anyone from the Corps could offer insight on how they would initially approach such a determination when encountering a system like this—specifically, what types of information or datasets they would look for, and how they might make a first assessment about whether a dam should be modeled in RESIM or could be handled through other means.

Corby Lewis (USACE):
Noted that they were planning to offer their reaction, although Corps participation on the call appeared to be reduced due to spring breaks that week. Mentioned that Dana might be on the line and able to contribute.
Emphasized that, overall, they were impressed by how consistently the entire team seemed to be working from the same playbook. Noted that the SOP already includes guidance on dam‑modeling decisions and found it encouraging to see everyone converging around shared interpretations and actively engaging in discussion.
Clarified that they had no basin‑specific input regarding dam selection for this particular example. Referenced that Mike Bartels had already provided preliminary thoughts in an internal email, and that Keil, who knows the basin well, may have additional insights—especially since he had previously compiled a list of TVA dams considered the most operationally significant.
Pointed out that the relevant SOP material—specifically Job Aid 1, Section 1.8.1—contains broad, intentionally general language about how to make such determinations. Explained that these decisions will inevitably involve subjectivity; no formula or rigid process in the SOP will ever perfectly prescribe the correct modeling assignment. Instead, these choices require professional judgment, contextual understanding, and open discussions like the one Hayden initiated.
Concluded by reiterating that Dana might offer further perspective if she was online and said they could also summarize the key points from Mike Bartels’ internal response if helpful.

Hayden Edwards (COMPASS):
Explained to Dana that the question stemmed from several recent discussions about RESIM and the decision‑making process for determining which dams truly need to be included and which do not. Explained that the example was being raised to better understand how such determinations should be approached.
Clarified that just because a dam has a controlled spillway does not automatically mean it must be modeled in RESIM. Explained that the example being discussed was intended to illustrate a situation the team encountered—an area where they lacked detailed operational information and where the need for RESIM was not immediately obvious. The goal was to gather perspectives on how such determinations should be approached and what types of additional information would be most helpful in making an official decision.
Added that for several TVA dams, the modeling assignment was clear and those structures would almost certainly need to be included in RESIM. However, the hydroelectric dam system presented in the example was less clear‑cut. Emphasized that they were using this case to help think through the decision‑making process and to better understand what indicators or datasets the Corps would rely on when evaluating whether a dam truly requires RESIM treatment.

Dana Moree (USACE):
Explained that the primary factor in determining whether a dam needs to be modeled in RESIM is whether it operates as part of a coordinated system that influences downstream consequences. If a dam does not function within an operational system, it can typically be modeled in HEC‑HMS instead. Noted that larger dams often do operate in such systems, but not always.
Shared that Mike Bartels had provided additional insight: if a dam is essentially passing flow—even if it is equipped with gated spillways—it may not require RESIM modeling. At least one of the dams in the example appeared to fall into this category.
Emphasized the importance of speaking directly with TVA to understand actual operating practices, noting that Keil likely has additional recommendations based on his familiarity with the basin.
Added that from their perspective, as long as a dam is not part of an actively coordinated operational system intended to control flows in a specific, deliberate way, RESIM may not be necessary. Acknowledged that their team tended to use RESIM sparingly—only when justified—while the requesting team might be approaching the decision from a slightly different viewpoint.

Hayden Edwards (COMPASS):
Agreed, noting that the team currently lacks detailed information about how the system operates. Explained that, based on the layout alone, the dams appear to function as part of a larger hydroelectric project, which suggests—at least presumptively—that their operations may be coordinated in some way. 

Dana Moore (USACE):
Explained that the issue likely related to the final case being closed for the Rainbow project. Noted that the team had handed over the code, and although it was able to run on the local machine, executing it in the other environment was proving difficult. Suggested that the challenges might involve security restrictions or missing software packages. Added that the team would need to investigate further to determine the exact cause and resolve the issue.

Hayden Edwards (COMPASS):
noted that Reservoir #1 is dependent on Cedar Cliff Reservoir just downstream. Because of this upstream‑downstream relationship, the team had been assuming that there must be some level of coordinated operation between the two reservoirs.

Dana Moore (USACE):
Agreed and said that would be a good idea. Offered to set up a time to follow up.
Also noted that Keil likely had additional insight and opinions, particularly because he had previously spoken with TVA and obtained more detailed information. 

Hayden Edwards (COMPASS):
Explained that he will have more questions as we move forward.
Asked Corby to share an example.

Corby Lewis (USACE):
Explained they could relay the input that Mike Bartels had previously provided. According to Mike’s assessment, none of the dams in the example appeared to require RESIM modeling. His view was that the larger projects farther downstream would be the ones needing more sophisticated reservoir‑simulation treatment. He recommended that Bear Creek Dam should definitely be included in the HEC‑HMS model, while the smaller run‑of‑river structures—Cedar Cliff, East Fork, and Wolf Creek—did not need to be included in HMS at all.
Added that there was additional nuance involved and that further coordination would be needed. Noted that Keil had already contacted TVA and gathered more information, and that applying Keil’s basin knowledge and TVA’s input would be important for making a final decision. Emphasized that bringing those individuals into the discussion would be necessary to make more substantial progress on the determination.

Hayden Edwards (COMPASS):
Agreed with Corby’s explanation and thought that it would be good to talk to Mike  to get a little background information.

John Covey (ARC):
Added that, as discussed several times already, their approach in the Allegheny Basin is to include all critical dams in HMS and then elevate only a subset of those to RESIM based on specific, clearly defined decision‑point factors. Noted—echoing Dana’s earlier comments—that the key question is whether a dam is part of a system operating in a coordinated, complex manner with other structures in a way that cannot be replicated in HMS, and whether that coordinated operation is essential for accurately assessing downstream risk or achieving appropriate system‑level calibration.
Suggested that it may be valuable to document these critical decision points—along with example cases—to help guide future determinations. While acknowledging that the process will always require professional judgment, emphasized that having a consistent, shared framework would help ensure that teams evaluate dams in a similar manner across basins.

Hayden Edwards (COMPASS):
Agreed with the previous comment. Noted that one additional topic remained on the agenda, but emphasized that the discussion so far had been very helpful. Suggested continuing the conversation as more information becomes available, acknowledging that additional examples will likely surface as the work progresses.
Then shifted the discussion and asked Erica whether she wanted to address any questions she had regarding the model units.

Model Size Constraints (Gaged and Ungaged Basins):
Erica Schmitz (STARR II):
Explained that their main question related to the ungaged tributaries visible on the South Platte slide. Because several of those tributaries lack gages, the team was considering two possible approaches.
Wondered whether it would be more appropriate to create larger HEC‑RAS model units so that each model would contain at least one gage for calibration purposes, or whether it would be better to retain smaller model units and instead transfer parameters from hydrologically similar gaged locations to inform the ungaged tributaries.
Raised the question to gather input on which approach might be more suitable moving forward.

Dana Moore (USACE):
Asked whether any of the ungaged tributary areas in question were urbanized or influenced by other land‑use characteristics. Also followed up by asking how large the team meant when referring to “larger” RAS models.

Erica Schmitz (STARR II):
Explained that the team could create fairly large basins if needed, but they were unsure whether there was a preferred upper limit to basin size when designing RAS model units. Asked whether there was a threshold beyond which the Corps or other reviewers would have concerns, or if basin size was flexible as long as it served the calibration and modeling objectives. Was generally seeking guidance on what the preferred approach would be.

Corby Lewis (USACE):
Responded that, in general, the intention has always been for each hydraulic model unit to contain at least one gage. Acknowledged, however, that this becomes more challenging in areas where gages are sparse. Added that larger model units are acceptable—especially in places where there is no requirement for high‑resolution meshes, such as non‑urban areas, non‑critical streams, or regions without special hydraulic considerations.
Explained that hydraulic model units can be expanded when the mesh resolution is relatively coarse, because the primary reason for subdividing RAS models is computational efficiency. Smaller units are needed when finer‑scale meshes create heavier computational loads, but where coarse meshes are sufficient across much of the basin, a larger hydraulic model footprint can work well.
Continued by saying that, in his view, the original vision for hydraulic modeling units has generally assumed that each unit would contain at least one gage. Acknowledged, however, that in some parts of the country—particularly very sparsely gaged areas—it may be unavoidable to draw a hydraulic modeling unit that lacks a gage. Emphasized that this situation is not what the framework originally envisioned, but recognized that true data‑sparse regions may necessitate exceptions. Looking at the South Platte example, noted that although some areas in the lower reaches appear sparse at first glance, it was not immediately clear whether any hydraulic modeling units would actually end up without a gage once boundaries are finalized.

Erica Schmitz (STARR II):
Clarified that although some gages do exist, they are all located on the main stem of the South Platte River. None of the tributaries flowing into it are gaged—particularly the northern tributaries. Pointed out that a couple of those northern tributaries are completely ungaged, and when attempting to combine them into a single model unit in order to include at least one gage, the resulting hydraulic model becomes extremely large. This is what makes the decision challenging and is prompting the team to question the best approach for handling those ungaged tributaries within the RAS modeling framework.

Dana Moore (USACE):
Asked whether anyone had an estimate of what the runtime might look like for such a large RAS model. Clarified that the question was not about calibration runtime, but rather about general operation and management of the model. Acknowledged that it was a difficult question to answer—especially since the team had not yet determined which version of HEC‑RAS would be used—but wanted to get a sense of expectations.
Explained that this was an area the team had not experimented with yet. Suggested that the most practical approach would be to establish a maximum acceptable runtime for a hydraulic model. If a combined RAS model exceeded that threshold, it should be split into smaller units. If the model remained within the acceptable runtime, even as a large, consolidated unit, it could remain as a single model.

Reuben Cozmyer (COMPASS):
Recalled that there were a few work areas in the Trinity Basin that did not have any gages. Believed that one or two of the PTS models in that watershed had to be developed without a gage inside the hydraulic model unit. While these ungaged areas were not located along the main stem of the Trinity River, the team did have to address a similar situation there and manage model development without relying on gage data.
Added that, because the current approach uses inflows from the HEC‑HMS model, every RAS model—whether gaged or ungaged—would still receive inflow hydrographs that are consistent with the overall calibrated hydrologic framework. Even if a particular internal RAS model does not contain a gage for hydraulic calibration, its boundary inflows would still reflect the behavior of the fully calibrated HMS model, ensuring coherence with the broader system.

Erica Schmitz (STARR II):
Agreed and noted that Jeff had raised the most important point: in the South Platte Basin, the dominant hydrologic drivers are heavily regulated, while the ungaged tributaries in the High Plains respond to very different processes. As a result, calibrating well to gages on the South Platte main stem does not automatically ensure good representation of the tributaries, whose flood behavior is governed by different mechanisms.
Added that although there are some gages in the region, the lack of gages on many tributaries makes it challenging to ensure that calibration on the main stem translates to accurate performance in those ungaged areas.

Dana Moore (USACE):
Remarked that the situation sounded like a perfect argument for a future data‑collection effort. 

Corby Lewis (USACE):
Expressed that he would like to review the team’s first draft of hydraulic modeling units once it becomes available. From a high‑level perspective—and without having examined the detailed analysis as closely as the South Platte team—believed it should be possible to design a hydraulic modeling scheme in which every model unit contains at least one gage.
Noted that achieving this would likely mean creating larger hydraulic model units in the lower portion of the basin, where the watershed is broader and gages are sparse, and smaller hydraulic model units in the upper basin, where populations are higher—such as around Denver—and where more detailed modeling and finer mesh resolution may be necessary. Emphasized that this approach appeared feasible based on an initial zoomed‑out review of the basin.

Erica Schmitz (STARR II):
Agreed and said that the main question was how large the hydraulic model units could reasonably be. Noted that it sounded as though the primary constraint was model runtime, meaning the team could use runtime considerations to guide how the units are laid out. Added that once an initial draft of the layout is prepared, they hope to share it with the group to gather feedback and identify any suggestions or improvements.

Corby Lewis (USACE):
Noted that, if computational efficiency were the only consideration, the ideal setup would simply be a single large RAS model for the entire basin. Emphasized that the only real constraint on model size is runtime; otherwise, consolidating everything into one model would be the simplest approach.

John Covey (ARC):
Explained he had two follow‑up questions related to the Allegheny Basin. The first point—echoing what had just been discussed—was that hydraulic model units should generally be made as large as computational limits allow. Noted that doing so is helpful not only for runtime efficiency but also because larger units reduce the number of boundary conditions and tie‑ins the team must manage between models.
Then explained a second consideration based on past experience with two‑dimensional rainfall‑runoff modeling. In previous projects, their team consistently created overlap regions between adjacent RAS model units, even when inflow hydrographs were being passed from one model into another. This overlap ensured that the downstream boundary conditions of an upstream model did not interfere with the hydraulic stability of the downstream model. By extending each model domain further downstream—beyond the boundary where the inflow hydrograph is applied—the overlap helped stabilize the numerical solution and ensured boundary conditions remained independent.
Asked whether this practice—creating intentional overlap regions between adjacent RAS model units—was common and appropriate within the context of the FFRD modeling framework.

Corby Lewis (USACE):
Responded by thanking the team for sending the question earlier in the week. Noted that they had already reviewed it and confirmed that the SOP does contain language addressing this issue—though after looking at it again, they felt the wording in the SOP could be clearer.
Clarified that hydraulic model units are intended to be edge‑matched with no spatial overlap.
Clarified that the SOP needs to state very explicitly that hydraulic model units must be edge‑matched with no spatial overlap. These model‑unit boundaries represent the geographic areas for which each RAS model is responsible for producing valid results that will be used for mapping and consequences analysis. Ensuring they are edge‑matched eliminates ambiguity about which model’s results should be used in any given location.
Explained that this requirement applies specifically to the hydraulic model unit boundaries, not to the full computational domain used during model runs. In practice, extending a RAS model further downstream—beyond the hydraulic model unit boundary—is normal and recommended practice. This extra downstream distance ensures that boundary conditions do not influence or contaminate results within the valid area.
Thus, while the hydraulic model unit is non‑overlapping, the RAS computational domain may extend beyond it, but the model produces valid results only within the defined unit boundary. This approach guarantees complete coverage across the watershed and avoids uncertainty or conflicts where overlapping model outputs might otherwise occur.

Dana Moore (USACE):
Explained that, based on lessons learned from the Trinity Basin, best practices indicate that no gages should be located within the hydraulic model overlap zone. Noted that having gages in areas where RAS model domains overlap had proven problematic in Trinity, particularly because it created ambiguity in interpreting results and determining which model's output should be used for calibration or validation.

John Covey (ARC):
Acknowledged the earlier point and said they would take a closer look at the guidance. Confirmed that their team was already avoiding placing gages in tie‑in locations, but their main remaining question concerned overlap regions between RAS model units. Based on experience from past studies, they explained that applying boundary conditions without some spatial buffering can produce artifacts—such as artificial peaking at the upstream end of a model—if inflows are not averaged across an appropriate stream reach or area. These issues can create noticeable seams between adjacent RAS model units, which is why they were seeking clarification on whether overlap is recommended or discouraged.
Raised a second related question—one they had not previously highlighted for the Allegheny Basin: the role of ice as a hydrologic and hydraulic driver. Noted that, while ice formation, breakup, and jamming have clear hydrologic components tied to seasonality, they also have significant hydraulic impacts, especially in areas where historical ice jams alter water‑surface elevations and flood behavior.
Explained that in previous ice‑affected studies, their team intentionally configured RAS model units so that unit boundaries did not fall within known ice‑jam locations, allowing the full uncertainty and hydraulic influence of ice to be analyzed within a single continuous model domain. Asked whether there had been any discussion—either for the current stage of work or future hydraulic modeling phases—about how ice should be considered and whether similar practices should be followed here.

Corby Lewis (USACE):
Replied that the topic had not received much discussion or scrutiny within the SOP. Explained that, at this stage, the team would need to rely heavily on the practical experience of subject‑matter experts to make sound decisions regarding ice processes. While it is possible to imagine complex methods for accounting for ice hydraulics, emphasized that the project is not at that point yet.
Added that suggestions and recommended approaches could certainly help shape future versions of the SOP, but currently there is no established guidance. Reiterated that the team has not had many conversations about ice to date, and that no specific direction is included in the existing documentation.

David Rosa (FEMA):
Agreed and reiterated Corby’s point. Recommended not trying to predetermine ice conditions or ice‑jam behavior during initial model‑unit development. Instead, suggested that teams proceed without assuming specific ice‑affected locations unless issues arise later.
Explained that if, a few months down the road, ice becomes a recurring technical challenge—such as causing instability or model‑unit boundary complications—that experience would provide a strong basis for proposing an SOP update. Noted that it would be helpful for the SOP to eventually include language advising modelers to evaluate areas prone to ice jams and avoid placing hydraulic model‑unit boundaries directly within those locations. Emphasized that real-world modeling experience, once gathered, would help refine and strengthen the SOP guidance for future phases of the project.

John Covey (ARC):
Agreed and reiterated that they were essentially making the same point as Dave. Explained that their team had recently begun encountering ice‑related issues while reviewing flood‑hazard mechanisms. As a short‑term approach, suggested adopting a best practice of avoiding hydraulic model‑unit boundaries in areas prone to ice jams and adjusting delineations accordingly to accommodate those conditions.
Added that once work resumes after March, there will likely be more opportunities for discussion, evaluation, and potential recommendations regarding how ice processes should be handled in future versions of the SOP. Emphasized that they raised this question now because decisions about RAS model‑unit boundaries are an immediate need, and they wanted to ensure the team is positioned for long‑term success. Noted that more detailed guidance can certainly be developed later as the project progresses.

Hayden Edwards (COMPASS):
Thanked everyone and noted that those were all the topics the team had planned to cover. Acknowledged that the meeting had gone slightly over time but felt the discussion had been productive and valuable. Added that it was encouraging to see the progress being made and to hear updates from the other basins.

David Rosa (FEMA):
Thanked everyone for attending and reminded the group that, as mentioned at the beginning of the meeting, the next several meetings may be canceled. Noted that an email would be sent to all participants once the team knows when the next meeting will take place. Closed by thanking everyone for their time and wishing them a good weekend.















