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PREFACE

This document was prepared by the Executive Director’s Office (EDO) of the Platte River
Recovery Implementation Program (“Program” or “PRRIP”). The information and analyses presented
herein are focused on informing the use of Program land, water, and fiscal resources to achieve the
Program’s long-term goal of improving and maintaining the associated habitats for the target species
(interior least tern, piping plover, whooping crane, and pallid sturgeon). While the sediment regime and
effect of sediment augmentation apply for the entire suite of target species, these actions have the
highest potential to effect the channel planform as it relates to whooping crane habitat; as such, the
Program has focused efforts on informing the relationship between sediment augmentation and the
whooping crane management objective: contribute to the survival of whooping cranes by increasing
habitat suitability and thus use of the Associated Habitat Reach (AHR) along the central Platte River in
Nebraska. The Program has invested fourteen years in implementation of an adaptive management
program (AMP) to reduce uncertainties about proposed management strategies and learn about river
and species responses to management actions. During that time, the Program has implemented
management actions, collected a large body of physical and species response data, and developed
modeling and analysis tools to aid in the interpretation and synthesis of data.

Implementation of the Program’s AMP has proceeded with the understanding that management
uncertainties, expressed as hypotheses and summarized as Big Questions, encompass complex physical
and ecological responses to limited treatments that occur within a larger ecosystem that cannot be
controlled by the Program. The lack of experimental control and complexity of response precludes the
sort of controlled experimental setting necessary to cleanly follow the strong inference path of testing
alternative hypotheses by devising crucial experiments (Platt, 1964). Instead, adaptive management in
the Platte River ecosystem must rely on a combination of monitoring of physical and biological response
to management treatments, predictive modeling, and retrospective analyses (Walters, 1997).

One of the Program’s primary management uncertainties is the need for long-term sediment
(sand) augmentation. Due to significant variation and uncertainty in the sediment balance throughout
the central Platte River, the Program focused its efforts at the upper end of the Associated Habitat Reach
(AHR) to offset the largest and most well-known historical sediment deficit in the central Platte River due
to clearwater hydropower return flows. Stakeholders have long been concerned that incision and
narrowing due to mining of sediment from the bed of the channel downstream of the return will migrate
downstream and impact habitat suitability for the Program’s target species. Efforts to quantify the
magnitude of the sediment deficit and develop augmentation methods began soon after Program
initiation in 2007. By 2016, Program stakeholders reached consensus that the best next step in
evaluating sediment augmentation would be implementation of a full-scale sediment augmentation
experiment immediately downstream of the hydropower return. The full-scale augmentation experiment
was initiated in 2017 with augmentation occurring annually from 2017 through 2021. In 2022, the
Executive Director’s Office began analysis of the effectiveness of sediment augmentation, producing
multiple lines of evidence across a range of spatial and temporal scales.

The results of our analyses are organized into a four-chapter synthesis report. The Executive
Summary provides a condensed and consolidated summary of the findings presented in the following
chapters. Chapter 1 provides history and context including a summarization of modeling and research
conducted during the First Increment of the Program. Chapter 2 is comprised of retrospective analyses
of spatial and temporal patterns of incision prior to initiation of the sediment augmentation experiment.
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Chapter 3 focuses on two-dimensional longitudinal channel response to sediment augmentation.
Chapter 4 is comprised of an analysis of volumetric change in the period prior to and during the
sediment augmentation experiment.
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EXECUTIVE SUMMARY

E.1 Why did we conduct a sediment augmentation management experiment?

Extension Science Plan Big Question 3 asks if sediment augmentation is necessary to create and/or
maintain suitable whooping crane habitat in the future. More specifically, clearwater hydropower return
flows entering the south channel of the Platte between Lexington and Overton (the J2 Return Channel)
have resulted in incision and narrowing in that reach. We hypothesized that annual sand augmentation
of 60,000 to 80,000 tons (40,000 to 53,000 yd3)! may be necessary to supply sediment in sufficient
guantities to stabilize channel incision and prevent it from progressing downstream past the Overton
Bridge and negatively impacting whooping crane habitat suitability.? Alternative hypotheses include the
need for more or less sediment and/or alternate augmentation locations, as well as the hypothesis that
incision is progressing slowly enough that it does not pose a threat to downstream habitat.

To answer this question, the Program initiated a full-scale sediment augmentation management
experiment in 2017 that involves mechanically augmenting 40,000—-60,000 yd? of sand into the channel
immediately downstream of the J2 Return each year. A combination of transect surveys and LiDAR data
has been analyzed to evaluate channel response to the increase in sediment supply. Preliminary findings,
along with a map of the augmentation evaluation reach and features, follow.

Breakthrough
Channel
d 2
Sand Dam ) =
o = Braided =
e g Planform CWR Gage @
/o North Channel £ (06768035) =S
i 7 S2 R, 3 e S R e i V! §
\~\,' 7 o) © i ! =
J2 Return Sed. Aug. ey A : f
Area W ering Overton Gage Cottonwood Ranch Reach Kearngy Canal
Planform Confluence  (06768000) Diversion
C———IMiles
2
Overview map of sediment augmentation evaluation reach and features.
E.2 What have we learned about historical degradation in the J2 Return Channel prior to
augmentation?

The J2 Return began clearwater hydropower returns in 1942. Since then, J2 Return Channel has incised
and its slope has decreased, diverging markedly from historical elevations (Figures 2.5-2.6; relative
elevation model). Limited transect survey data prior to LiDAR gives an indication of the progression of
this change. In 1989, transect data indicated that the thalweg below the return had incised 14 feet (0.3

! Earlier work computed sediment deficit and transport in units of tons, while current work is computed in cubic yards. In 2016, Twin Rivers
Testing and Environmental determined an average sediment density and proposed 1.5 yd?® would be equal to 1 T. This conversion rate was used
to approximate volumes from sediment masses where necessary.

2The narrow, incised reach of the J2 Return Channel does not meet minimum habitat suitability requirements for whooping crane roosting
habitat. If impacts progress downstream past the Overton Bridge, habitat suitability at the Cottonwood Ranch habitat complex will be negatively
impacted.
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ft/yr.) below the floodplain, followed by an additional six feet of incision by 2002 (0.5 ft/yr.). After this
point, however, incision seems to have slowed with no measurable lowering between 2002 and 2016.
This period of slowing incision coincided with a steady increase in sinuosity (i.e., more lateral channel
movement). We interpret the shift from vertical incision to lateral migration to be caused by the channel
dropping below the slope threshold to maintain a straight braided channel, causing it to transition to a
wandering planform. Lateral erosion now comprises >50% of total erosion in the channel, supplying
downstream reaches with sediment from bank material rather than bed material.

Overall, we assess that a wave of vertical incision propagated down through the study area after J2
Return began operations. In the early 2000s, the primary mechanism of channel degradation shifted
from incision to lateral migration, with the highest intensity of migration occurring in upper half of the J2
Return Channel.

E.3 What have we learned about the J2 Return Channel during the sediment augmentation
management experiment?

Mechanical augmentation operations began in 2017 and full-scale augmentation of 40,000-60,000 yd?
occurred annually from 2018-2021.2 Calculation of year-to-year volume change in the augmentation
area indicates most augmented material was mobilized downstream out of the augmentation area
annually. Annual comparisons of volume change downstream of the augmentation area found that
lateral erosion did not decrease consistently during the augmentation period and averaged
approximately 55,000 yd® per year. Bed erosion did decrease by 20,000-40,000 yd® (45%-60%) from the
pre-augmentation period. This roughly equals the annual increase in sediment transported out of the
sediment augmentation area (36,000 yd®) during augmentation operations.

The decrease in bed erosion occurred in the first three miles downstream of the augmentation area. Bed
elevations in that segment were stable to slightly aggradational. However, incision was observed farther
down the J2 Return Channel. In 2019, a 6,000 ft reach of pronounced bed erosion (thalweg incision
averaged 1.3 ft) occurred mid-way down the reach likely due to April and July flood flows conveyed from
the North Channel to the J2 Return Channel upstream of Jeffrey Island (breakthrough channel). The
incised area has been stable since 2020 and may be recovering slightly.?

Overall, we assess that the annual augmentation volume was sufficient to offset approximately half the
bed erosion in the J2 Return Channel Reach but had no effect on lateral erosion.

E4 What have we learned about sediment balance downstream of Overton during the sediment
augmentation management experiment?

A specific gage analysis for low to moderate flows at the Overton Bridge indicates channel degradation at
the bridge prior to 2013 followed by slight channel aggradation since. At the Cottonwood Ranch (CWR)
stream gage located at the downstream end of the CWR habitat complex, the channel was slightly
aggradational during the period of 2005-2015 and has been stable since.> Thalweg and volume change
analyses indicate a dynamic channel with a high degree of spatial and temporal variability during the
augmentation period. Spatially, the reach from the Overton Bridge to CWR was stable to slightly

3 Full-scale augmentation also occurred in 2022 but remote sensing data was not available in time to include in this analysis.

4 A breakthrough channel upstream of the J2 Return is a complicating factor in J2 Return Channel evaluations. This channel contributed a
substantial amount of water and sediment prior to 2020. It has since been completely disconnected.

5 NPPD and then PRRIP channel widening occurred upstream of this gage annually until ~2012.
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aggradational, the CWR reach was slightly degradational, and the reach from CWR to the Kearney Canal
Diversion (KCD) was aggradational during augmentation years. Temporally, the channel bed was net
aggradational or relatively stable in three out of five years, but degradational from 2017-2019. When
compared to the pre-augmentation period and normalized for discharge, we observed no major
difference in bed erosion during the pre- and post-augmentation periods downstream of Overton Bridge.
The one substantial difference we did observe was significant lateral erosion that occurred because of
the prolonged peak flow event in 2015 which increased mean channel width by more than 200 ft.
Channel widths have remained stable since.

Overall, we assess that effects of sediment augmentation were not detectable downstream of Overton
Bridge. The reach continues to be dynamic and highly variable but generally stable and the increase in
channel width that occurred during the pre-augmentation period has been maintained.®

E.5 What is our overall assessment of the performance of the sediment augmentation
management experiment?

Augmentation operations reduced annual bed erosion in the J2 Return Channel by approximately
20,000-40,000 yd? (45%—60%) which is consistent with the 35,000 yd? increase in sediment transported
out of the augmentation area following augmentation operations. Nonetheless, we observe continued
incision and planform change midway down the J2 Return Channel (Station 70,000). In the absence of
augmentation, we would expect bed erosion in the J2 Return Channel to return to pre-augmentation
levels and for incision and planform change to accelerate near Station 70,000. We are unable to predict
short term changes in the rate of incision because:

1) The absence of detailed thalweg elevation data during the pre-augmentation period (no
topobathymetric LIDAR) prevented a detailed analysis of thalweg incision rates immediately
prior to augmentation.

2) The confounding effect of a breakthrough channel across Jeffrey Island that contributed flow and
sediment to the J2 Return Channel prior to 2020. That channel has now been completely blocked
to protect utility infrastructure.

Long-term channel evolution with and without augmentation is also uncertain. Pre-augmentation
analyses indicate that since 2002, incision has decreased and lateral erosion has increased. Will meander
bends in the wandering portion of the J2 Return Channel continue to migrate and supply sufficient
lateral erosion to forestall downstream incision, or will the reach stabilize and downstream incision
increase? Will the elimination of flood flows (and associated sediment) through the breakthrough
channel reduce the potential for episodic incision events or will the elimination of the external sediment
supply accelerate baseline incision?

Regardless of these uncertainties we can say with confidence that there is a substantial sediment deficit
in the J2 Return Channel that has, and continues to, impact channel form. At present the most serious
planform impact (transition from braided to wandering) has not progressed downstream of Overton
Bridge but may at some unknown point in the future. As such, mechanical augmentation at the upper
end of the J2 Return Channel theoretically reduces future risk to downstream habitat but near- and long-
term benefits are difficult to quantify and weigh against the annual cost of augmenting sediment.
Alternatives that allow for sediment replenishment without annual mechanical augmentation may offer

8 Whooping crane habitat suitability in the CWR reach is being maintained at the highest level in 60-70 years.
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102 alonger-term solution, though their effectiveness, when compared to recent mechanical augmentation
103 efforts, is unknown.
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Sediment Augmentation: History and Context

1.1 Abstract

Prior to implementation of a full-scale sediment augmentation experiment in 2017, the Platte River
Recovery Implementation Program (PRRIP) and others have undertaken multiple monitoring, modeling,
and small-scale augmentation experiments to describe, quantify, and predict channel response to
clearwater releases from the Johnson No. 2 Hydropower Return (J2 Return) near Lexington, NE. Since
construction in the 1940s, the J2 Return has released sediment-free water into the south channel of the
Platte River resulting in significant channel incision and planform change. This chapter summarizes
findings from five decades of investigations leading up to full-scale augmentation. It also describes
implementation of full-scale augmentation operations, with a focus on the location and volume of
sediment augmentation.

1.2  Introduction

The Platte River Recovery Implementation Program (Program or PRRIP) is responsible for implementing
certain aspects of the recovery plans for three threatened and endangered species including the highly
endangered whooping crane (Grus americana). More specifically, the Program has a management
objective to improve survival of whooping cranes during migration through increased use of the
Associated Habitat Reach (AHR) of the Platte River in central Nebraska (PRRIP 2006a). This ninety-mile
reach extends from Lexington, NE downstream to Chapman, NE and includes the Platte River channel
and off-channel habitats within three and a half miles of the river (Figure 0.1).

Chapm an_

NOT TO SCALE
Grand lsland.

NEBRASKA Alda_

A

" Lexington Grand Island Gage

.Overton Gibbon 2 (06770500)
Kearney
P Y > Central PI; v
J-2 Hydropower Overton Gage Kotaey Gixe/A

Return (06768000) (06770200)

Figure 0.1. Associated Habitat Reach (AHR) of the central Platte River in Nebraska extending from
Lexington downstream to Chapman.

The Program has invested fourteen years implementing an adaptive management program to test
strategies for increasing suitability of whooping crane habitat in the AHR. One area of focus has been the
impact of a sediment deficit at the upstream end of the AHR on channel morphology. More specifically,
channel incision and narrowing has occurred downstream of a clearwater hydropower return and
Program stakeholders are concerned those impacts could progress downstream through time, impeding
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our ability to maintain the wide, unvegetated, braided river morphology that is suitable for whooping
crane roosting. Concerns about incision emerged in the 1980s, approximately 40 years after the Johnson
No. 2 Hydropower Return (J2 Return) began operations. Several investigations were conducted in the
late 1990s and early 2000s to evaluate the magnitude of the deficit and develop the concept of sediment
augmentation into a management action to be implemented during the First Increment of the Program
(2007-2019).

During the First Increment of the Program, Adaptive Management Plan (AMP; PRRIP 2007) activities
included additional monitoring, modeling, and evaluation of the feasibility and performance of various
strategies to augment sediment. By 2016, Program decision makers advised by the Independent Science
Advisory Committee (ISAC) concluded the best way to evaluate the performance of sediment
augmentation was to initiate a full-scale sediment augmentation management experiment designed to
offset the total sediment deficit downstream of the J2 Return. Implementation began in 2017 and annual
augmentation continued through 2022.7 Subsequent chapters of this document present analyses and
interpretation of data collected prior to and during the sediment augmentation experiment. The
objective of this introductory chapter is to provide an overview of the body of research and monitoring
that led to implementation of full-scale augmentation. This begins with work leading up to Program
initiation in 2007, including efforts to quantify the magnitude of the sediment deficit in the AHR and
devise a sediment augmentation concept to be implemented under the AMP. We then transition to a
description of adaptive management implementation efforts during the First Increment leading up to the
full-scale augmentation experiment. The chapter concludes with an overview of full-scale augmentation
including the location, timing, and magnitude of augmentation operations.

1.3  Pre-Program monitoring, modeling, and research 1978-2006

The first known discussion of sediment as a potential driver in morphologic change in the central Platte
River occurs in Williams (1978). In that Geological Survey (USGS) Circular (781), Williams describes
changes in width, braiding, sinuosity and bed aggradation/degradation in the North Platte and Platte
Rivers in Nebraska over historical timeframes. Much of the publication focuses on large reductions in
channel width that occurred in the decades following the initiation of reservoir construction in the North
Platte River basin in the early 1900s. Williams focuses much of the publication on correlations between
declining discharge and width metrics. However, he also included a specific gage analysis, noting that
observed fluctuations in bed elevations at stream gage locations reflected complex regulation of both
water and sediment delivery to the river.

In 1981, the USGS published a series of open-file reports describing sediment transport, channel
morphology and other physical characteristics of various segments of the Platte River. Kircher (1981a)
collected bedload and suspended sediment samples from segments of the South Platte, North Platte,
and central Platte Rivers and used them to develop estimates of sediment transport and effective
discharge for each segment (Kircher 1981b). Karlinger et al. (1981) explored the relationship between
discharge, sediment, and channel width in the Central Platte, providing theoretical predictions of
channel width adjustment to changes in sediment and flow. Finally, Crowley (1981) produced a detailed
investigation of bedforms downstream of Grand Island, NE, characterizing the geometry and movement
of macroforms as well as their relationship to channel narrowing.

7 This analysis focuses on the period of 2017-2021 due to the lag time in remote sensing data processing.
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In the late 1980s, O’Brien & Currier (1987) produced a report that explored changes in the morphology
and vegetation in the Big Bend Reach of the Central Platte River.? The authors attempted to quantify
magnitude of incision through comparison of historical quadrangle maps, concluding the channel had
degraded three to ten feet from the late 1890s to the 1960s. Finally, the authors referenced several
published works on empirical threshold relationships in alluvial channels (regime theory) and expressed
concern that the reductions in flow and sediment supply in the Big Bend Reach could cause the channel
to shift from a braided to meandering morphology. The authors concluded by recommending a complete
analysis of sediment supply and transport capacity of the Central Platte.

In the early 1990s, basin stakeholders began the negotiations that ultimately led to the authorization of
the Program in 2007. As part of those negotiations, a number of different investigations were initiated by
the Platte River Environmental Impact Statement (EIS) Office and were published in the early 2000s. The
first was a comprehensive evaluation of the physical history of the Central Platte River conducted by
Simons and Associates (2000) which focused on drivers of vegetation expansion into the channel in the
20" century. The authors noted that the bed of the Central Platte has coarsened over time and limited
bed degradation has been observed. They ultimately concluded that sediment transport played a
secondary role in channel narrowing, and that the channel bed was generally in a condition of dynamic
equilibrium. Despite relegating sediment supply to a secondary factor in channel narrowing, the authors
did (for the first time) introduce the concept of augmenting sediment to reduce bed degradation where
it occurs. They recommended further analysis of potential relationships between augmentation,
sediment transport, and riparian vegetation with a combined sediment transport and vegetation model
developed by the United States Bureau of Reclamation (USBR).

Randle and Samad (2003) produced the first detailed evaluation of historical changes in sediment
transport, reporting trends for the period of 1895-1999. Near the end of that report, the authors note
that the main source of sediment between the J2 Return Channel and Overton was the bed and banks of
the channel. They also noted that the thalweg was approximately 20 feet below the top of the right bank
and had eroded six feet vertically between 1989 and 2002. These incision estimates were developed as
part of a separate aggradation/degradation analysis by EIS Team published in 2006 (Holburn et. al.
2006). That work analyzed repeat channel cross section surveys to identify spatial and temporal trends in
channel aggradation and degradation. The authors found a clear trend of degradation in a 25-mile reach
from the J2 Return to Odessa. The most pronounced degradation occurred at the upstream end and
gradually diminished until the difference in average annual change in cross-sectional area declined below
10 ft?> which was assessed to be stable.

The major publication presenting the EIS Team’s analysis and proposed restoration strategy was
published in 2004. As with prior comprehensive assessments, Platte River Channel: History and
Restoration (Murphy et al. 2004) discusses sediment along with other potential drivers of planform
change. The authors discuss the theoretical progression of incision below the J2 Return, describing the
process of winnowing of fine material from the riverbed, causing bed material in the reach that is
incising to become significantly coarser through time. This process gradually results in armoring that
limits the depth of channel incision at that location (assuming enough coarse material is available).
Critically, the authors assessed that the process of incision would progress downstream until it was
arrested by a combination of armoring and a decrease in local river slope.

8 The Big Bend Reach roughly encompasses the 90-mile Associated Habitat Reach of the central Platte from Lexington, NE to Chapman, NE.
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Murphy et al. (2004) cited Graf (1998) and de Vries et.al. (1973) to predict how quickly channel incision
would expand both vertically and downstream from the J2 Return under the theoretical assumption of
steady flow and a channel bed of uniform sand. The figure of predicted incision through time is
reproduced below as Figure 0.2. The figure predicts the progression of incision through the AHR and the
authors note it could take centuries for the channel to reach equilibrium.

Downstream Progression of Clear-water
Channel Incision
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Figure 0.2. Reproduction of Figure 4.16 from Murphy et al (2004). Figure shows estimated progression of
incision over time below the J2 Return.

As with prior EIS Team reports, the authors concluded that increased sediment supply is necessary to
offset the deficit due to clearwater returns and to bring sediment supply into balance with cumulative
sediment transport capacity of the river. The proposed solution was sand augmentation via mechanical
pushing of island and bank material into the channel. This would have the effect of 1) increasing
sediment supply and reducing median grain size of the riverbed, increasing bed mobility, and 2)
widening the channel in augmentation reaches. Murphy et al. provided the hypothetical example of
mechanically pushing 500 tons per day, or 100,000° yd® per year, requiring 20 acres of islands be leveled
over the course of a year.

The EIS Team’s final estimates of sediment deficit in the AHR and proposed volume of sediment
augmentation were developed using an integrated hydraulic, sediment transport, and vegetation model
called the Platte River Sediment Transport and Riparian Vegetation Model or SED-VEG model (Murphy et
al. 2006). Model results indicated 85,000 to 175,000 tons (57,000 to 120,000 yd?) of sediment were
eroded annually from the bed and banks of J2 Return Channel, another 50,000 to 100,000 tons (35,000
to 70,000 yd3) eroded annually from the bed and banks between the confluence with the North Channel
and the Overton Bridge, and 180,000 tons (120,000 yd?) eroded annually from the bed and banks of the
river between Overton and Wood River 56 miles downstream.

® Murphy et al. used a different volume to mass conversion factor.
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Within the Program’s AMP is the culmination of the EIS Team research described above. The AMP
prescribes sediment augmentation as a management action to be tested under an adaptive
management framework during the First Increment of the Program (2007-2019). Priority hypothesis
Sediment 1 (reproduced as Figure 1.3) provides an overview of the magnitude and hypothesized benefits
of sediment augmentation. Specifically, annual mechanical augmentation of 185,000 tons (125,000 yd?)
of sediment near Overton under existing flow regime and 225,000 tons (150,000 yd?) of sediment under
the proposed flow regime!® achieves sediment balance, eliminating the sediment deficit due to
clearwater hydropower returns. Subsequent hypotheses (Sediment 2-4) predict increases in braiding and
channel width due to augmentation.

Sediment 1: Sediment augmentation
balances the sediment budget.

surplus Balanced sediment
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Average annual sediment augmentation near
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Sediment augmentation near COverton to 185,000 tons/yr under existing flow
regime and 225,000 tons/year under the Governance Committee proposed
flow regime achieves a sediment balance to Keamey.

Figure 0.3 Priority hypothesis Sediment 1 reproduced from the Program Adaptive Management Plan
(PRRIP 2006).

1.4 Sediment augmentation research during the First Increment (2007-2016)

Following Program authorization in 2007, a team of consultants was retained to evaluate the feasibility
of implementing sediment augmentation (The Flatwater Group 2010). The scope of work included
development of an updated sediment transport model for the AHR!! and evaluation of alternative
methods and locations to implement the experiment. A baseline mobile bed sediment transport model
was developed using the U.S. Army Corps of Engineers HEC-RAS program (HEC-RAS, 2008). It was then
modified to represent and evaluate a range of sediment augmentation alternatives. Figure 1.4 is a
recreation of baseline (no augmentation) sediment transport modeling results from the study. The
modeled annual sediment deficit for the 12.5-year simulation period was 152,000 tons (100,000 yd?3).

10 proposed flow regime refers to implementation of the Program’s Water Action Plan designed to reduce deficits to United States Fish and
Wildlife Service (USFWS) target flows by 130,000 — 150,000 acre-feet annually.

11 The SED-VEG model was abandoned after Program authorization due to concerns about accuracy of model results and the
custom/proprietary nature of the code which made it difficult to use.
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Table 4-1 Total Sediment Deficit and Surplus Volumes in Each Reach
Subreach Upsiream Downstream Specific Location Aggradationall  Deficit (-)/
Limit Limit Degradational Surplus (+) (t/v)
1 Lexington Overton Bridge North Channel Slightly to +66.400
Bridge moderately
aggradational
2 J-2 Return Overton Bridge South Channel Degradational -96.700
3 Overton Brudge  Elm Creek Cottonwood Ranch ~ Degradational -108.500
Bridge Reach
4 Elm Creek Kearney Canal Immediately Slightly to +32.700
Bridge diversion Upstream of moderately
structure Keamey Diversion aggradational
5 Keamey Canal Odessa Bridge Immediately Degradational -46,100
diversion Downstream of
structure Keamey Diversion
Total Reach -152,200"
Note:
! For the purpose of the Study, the sediment deficit for the entire Project reach has been rounded to 152,000 t/y.

Figure 0.4 Reproduction of Table 4-1 from The Flatwater Group (2010) providing baseline HEC-RAS
sediment transport model results for the reach from Lexington, NE downstream to Odessa, NE.

Augmentation material gradations, sediment sources, methods of introducing sediment into the channel
and augmentation locations were evaluated in the feasibility study. The report recommended two
augmentation alternatives be implemented as part of a pilot-scale management experiment. The first
alternative was similar to augmentation as proposed in the AMP. Bulldozers would push sediment from
banks and islands (median grain size of 1.2 mm) into the channel, spreading the material across the
width of channel to be mobilized by flow. This method had the benefit of widening the channel while
augmenting sediment. The second alternative involved hydraulic mining of sediment from an existing
gravel mine adjacent to the channel and screening it to produce a median grain size of 0.5mm. The
screened sand and water slurry would then be pumped/piped directly into the channel. This alternative
was similar to typical gravel mining operations with the expectation that unusable fines would be
discharged back into the mine.

Both augmentation alternatives were designed, permitted, and implemented in 2012—2013. Analysis of
the alternatives concluded a year later (The Flatwater Group 2014). During the experiment,
approximately 82,000 tons (55,000 yd?) of hydraulically mined sand (D50 0.5 mm) were pumped into the
lower end of the J2 Return Channel upstream of the confluence with the North Channel. Over 100,000
tons (70,000 yd?®) of overbank material (D50 of 1.2 mm) were bulldozed into the main channel
downstream of the Overton Bridge at the upper end of the Cottonwood Ranch Habitat Complex.
Monitoring was conducted during the experiment and used to assess the feasibility of augmentation
methods as well as update sediment transport modeling and augmentation volume targets.

Implementation of mining/pumping and bulldozer augmentation revealed pros and cons for each
augmentation method. Sand pumping maximized the volume of source material per surface area
disturbed (material can be hydraulically mined to a depth of at least 40 ft) and allowed control of the
gradation of the augmentation material. On the other hand, sand pumping had a much higher unit cost,
low spatial flexibility due to the point source nature of the method, and it was difficult to match the
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augmentation rate to the channel transport capacity during low flows. Augmentation by bulldozer had a
much lower unit cost and provided more flexibility in both location and placement of sediment,
maximizing mobilization. Cons included low material volume per surface area disturbed and inability to
control the sediment gradation.

The project team concluded that an annual average of 60,000 tons (40,000 yd3) of annual augmentation
(D50 of 1.2 mm) could be sustained in the lower portion of the J2 Return Channel without excess
sediment accumulation. However, actual transport would range from 11,000 tons (7,000 yd3) in dry years
to 135,000 tons (90,000 yd?) in wet years and rates would increase or decrease depending on material
gradation. The volume of augmentation that could be sustained without excess sediment accumulation
was lower than the model-derived annual sediment deficit between Overton and Elm Creek, which
averaged 109,000 tons (73,000 yd3) and ranged from 25,000 tons to 220,000 tons (17,000 to 150,000

yd?).

The feasibility study team also modeled over-augmentation in the J2 Return Channel. Pumping 150,000
tons (100,000 yd?) of sediment (D50 ~ 0.5 mm) annually into the J2 Return Channel was estimated to
reduce the downstream deficit to approximately 43,000 tons (30,000 yd3) on average. Using larger
material from riverbanks (D50 ~ 1.2 mm), the deficit was reduced to 73,000 tons (50,000 yd?) on
average.

The Program paused sediment augmentation following completion of the pilot-scale management
experiment while two other sediment-related efforts were concluded. The first was an update of
sediment transport modeling to estimate the sediment deficit caused specifically by J2 Return flows
(Tetra Tech 2015). This was accomplished by comparing sediment transport model results with and
without J2 Return flows. The model indicated a relatively strong correlation between the volume of J2
releases and the sediment deficit downstream of the Overton Bridge. The reach was generally near
balance during years when J2 releases were less than about 300,000 acre-feet, and the deficit increased
to approximately 100,000 tons (70,000 yd?) in years when J2 releases were in the range of 1,000,000
acre-feet. Eliminating J2 releases from the model reduced the average annual deficit downstream of
Overton from 92,000 tons to 61,000 tons (60,000 to 40,000 yd?3), a reduction of 31,000 tons (20,000 yd?)
per year. Most of the remaining incision in the model occurred in the Cottonwood Ranch reach.

The second effort was the conclusion of an eight-year field-based monitoring program to assess system-
scale changes in geomorphology and vegetation in the AHR (Tetra Tech 2017). Monitoring included
repeat transect surveys of the channel, bed and bank material sampling, sediment transport
measurements, and vegetation monitoring. Analyses of that data led to the conclusion that the annual
sediment deficit in the Overton to Kearney reach was most likely in the range of 50,000 tons to 75,000
tons (30,000 to 50,000 yd3). However, estimates of the deficit from cross section surveys and sediment
transport estimates were highly variable with large confidence intervals, leading to low confidence in
conclusions.

The ISAC provided feedback in 2014 and 2015 (ISAC 2014 and ISAC 2015) recommending that the
Program implement large-scale augmentation in the reach immediately downstream of the J2 Return
and intensively monitor channel response using multiple lines of evidence. The committee specifically
mentioned application of geomorphic change detection techniques with Topobathymetric Light
Detection and Ranging (LiDAR) data, analysis of trends in cross-sections and other geomorphic metrics
through time, evaluation of the magnitude of change in the longitudinal profile, and specific gage
analyses.
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The Program’s policy-making Governance Committee (GC) concurred with this advice and authorized the
Executive Directors Office to design and implement a full-scale sediment augmentation experiment. That
experiment commenced in 2017 with partial scale augmentation in that year'? and full-scale
augmentation in 2018-2021. The next section of Chapter 1 provides an overview of sediment
augmentation implementation over the course of the management experiment.

1.5 Full-scale sediment augmentation management experiment (2017-2021)
1.5.1 Sediment augmentation area

The Sediment augmentation sites are located in the J2 Return Channel, beginning approximately 0.75
miles downstream of the J2 Return and extending one mile east. This one-mile section includes three
augmentation sites (Figure 1.5) that Central Nebraska Public Power and Irrigation District (CNPPID) has
designated as available source sites for augmentation. These sites are bounded by the black, red, and
yellow polygons in Figure 1.5. Since 2017, only two have been used for source material. Pending
evaluation of results, augmentation may continue in a downstream direction with one more major grading
site targeted in this upstream reach (Site 3 in Figure 1.5) before moving downstream to the Plum Creek
Complex, approximately 4 miles further downstream.

~ county [ ] 2018- Terace cut 77//] 2020 - Terrace cut
| CNPPID Augmentation Source Sites I:I AT =AFBrX Augmentation Arse :] 2019 - Approx Augmentation Area 2020 - Approx Augmentation Area =
D S - R 2Euy - 2019 - Terrace Cut 2021 - Approx Augmentation Area 7
D SITE 2 I:' 2018 - Approx Augmentation Area E 2021 - Terrace Cut
SITE 3
PacR1IANIMAGE RY [PRRIRIFAUR202 I MA

Figure 0.5 CNPPID Source Locations & 2017-2022 Augmentation Project Boundaries.

12 More than the full-scale augmentation volume was moved during 2017, but the majority of that material was used to eliminate a meander
bend and restore farmland that had been eroded. A berm was constructed to prevent the channel from continuing to migrate south towards a
road and farmstead.
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1.5.2 Timing

Sediment augmentation is implemented in the late summer/early fall each year to coincide with
conducive flows out of the J2 Return. Summer low flows allow sediment to be staged, whereas long, high
flow releases beginning in mid-September transport material away from the site. Due to CNPPID’s
hydropower production schedule, these high flow releases are interrupted by intermittent low flows.
During these low flows, contractors can operate heavy equipment such as bulldozers and scrapers within
the channel and stage more sediment for transport.

1.5.3 Design considerations

Alluvial material augmented to the riverbed is intended for transport downstream to mitigate sediment
deficits. A full-scale sediment augmentation target was set between 60,000 to 80,000 tons (40,000—
55,000 yd3) per year over a design-life of 18 years of augmentation beginning along the high banks below
the J2 Return (Figure 1.5).

To begin the design process, the existing stage range elevations within the chosen area must be calculated.
These elevations are calculated by running hydraulic models at peak and low flows (1650 cfs and 300 cfs,
respectively) typical for CNPPID hydrocycling during late summer/early fall. These values are used to guide
excavation (cut) and augmentation area elevation targets.

To encourage natural erosion of high terraces on the north bank, an elevation near the average of the
stage range is chosen as the final grade for the excavation area (terrace cut areas in Figure 1.5 from which
the sediment is excavated). This allows occasional inundation during high flow events, during which some
bank material will be removed. To prevent nominal stage increase within the reach, the augmentation
area of the project is designed at an elevation near or below the lowest end of the stage range.

Given those elevation targets, the design volume of the project must be determined. System-scale
monitoring data collected from 2009 to 2014 demonstrated that trends in aggradation-degradation are
highly dependent on hydrology (Tetra Tech 2014). Knowing this, it is important to consider the hydrologic
condition for the given design year. If it appears that there is a dry trend, CNPPID may operate in a
conservation mode, releasing less flow into the J2 Return Channel. Under these conditions, design volume
tends to be lower to match expected lower flows for sediment distribution. If it is a wet year, flow releases
may be higher, allowing for the distribution of more material pushed into the channel.

Knowing elevation and volume targets, the last piece of the design equation is choosing an excavation
area. Loading LiDAR data from the previous year into AutoCAD Civil3D (Autodesk, San Francisco, CA)
provides an existing grade against which the design surfaces can be compared. By creating an approximate
design surface set to the final grade elevation, volume differencing calculations can be run. Due to the
variability of elevation along the existing grade surface, an iterative approach is necessary to adjust the
excavation area until the “Cut” volume is approximately equal to the target value.

Given the possibility that flows may be too low for sediment transport during construction, it is important
that there is enough area within the channel for the augmented material to be placed at the lowest stage
elevation. An approximate design surface is created within the channel at the lowest stage elevation. This
surface is compared to the existing grade and its area adjusted until “Fill” volume is approximately equal
to “Cut” volume.
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1.5.4 Sediment augmentation summaries

The design approach for 2017 and 2018 targeted 60,000 tons (40,000 yd®) of immediate augmentation
(Table 1.1), while encouraging the channel to continue to erode material out of the high terrace (north
bank) on Jeffrey Island (PRRIP 2018). In fall of 2017, the upstream-most meander in the channel was cut
off by excavating a pilot channel through an abandoned terrace and constructing a berm to shift the river
to the north and mobilize sediment. 23,000 yd® were augmented to the main channel and 13,500 yd? of
sediment were placed into the abandoned meander.

In fall of 2018, efforts moved downstream with the same target of 40,000 yd®> and a more passive
approach. By cutting down the next downstream bar, we were able to keep the sediment source on the
adjacent high terraces on the left bank and encourage some deposition from upstream sources. The
passive approach from 2018 was maintained in 2019, again with a target of 40,000 yd3. This excavation
was completed just downstream of the 2018 site. Construction can be seen in Figure 1.6. The 2020 design
moved upstream, overlapping some of the original 2017 site. Due to Normal-to-Wet hydrologic conditions
and high terraces on the site, the augmentation target was higher at 50,000 yd3. The fall 2021 design also
had a higher volume at 53,000 yd3 . This was due to the spread-out nature of the design, with 3 separate
excavation sites being augmented into the channel. Augmentation in 2022 was designed in the same area
as 2017 and 2020 since the high terraces of the area provided ample material for augmentation. With
flows lower in 2022, the design volume was reduced to 45,000 yd3 .

Table 1.1 Sediment augmentation as-built volumes 2017-2022.

Augmented Sedlr:r1ent Volume Leaving Sed Aug
Year Augmentation Volume 5
(tons) . Area (yd3)*
(yd’)

2017 34,500 23,000 34,500
2018 64,305 42,900 73,100
2019 63,500 42,300 116,500
2020 86,475 57,700 42,200
2021 76,982 51,300 60,600
2022 65,789 43,900

*Volume change in augmentation area measured by differencing LiDAR elevations
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Figure 0.6 Construction of 2019 Sediment Augmentation Project (42,300 yd? ).

1.6 First increment extension — Big Question #3

In 2015, Program stakeholders concluded that it was not possible to meet all Program Milestones prior
to the end of the First Increment in 2019. This led to a negotiated 13-year extension of the Program
referred to as First Increment Extension or just Extension. The first science priority in the Extension was
an overhaul of the AMP to reflect current learning priorities, called the First Increment Extension Science
Plan (PRRIP 2022). Extension Big Question #3 (Figure 1.7) and related management hypotheses focus on
the sediment deficit below the J2 Return, progression of impacts due to the deficit, and potential
consequences for whooping crane habitat downstream of Overton. The following chapters of this data
synthesis present multiple lines of evidence to address this Big Question. Chapter 2 is a retrospective
analysis of the magnitude and progression of incision through time, Chapter 3 evaluates longitudinal
response to sediment augmentation, and Chapter 4 expands that evaluation into three-dimensions,
exploring both vertical and lateral channel evolution in the periods before and after initiation of the full-
scale augmentation management experiment.
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Extension Big Question #3: Is sediment augmentation necessary to create and/or maintain suitable
whooping crane habitat?

*Channels with > 650 ft maximum width unobstructed by dense vegetation (MUCW) are highly
suitable for whooping crane roosting.

Management Hypothesis: Sediment augmentation is necessary to halt narrowing and incision in the
south channel downstream of the J-2 Return.
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Full scale sediment augmentation (60,000-80,000 tons annually in the south channel below J2 Return)
is necessary to offset the sediment deficit and halt narrowing and incision that has caused the upper
portion of the south channel to transition to a narrow meandering planform, which is much less
suitable for WC roosting. If incision is not halted, the affected reach will continue to expand
downstream past the Overton Bridge, reducing habitat suitability at the Cottonwood Ranch complex.

Alternative Hypotheses:

e More or less sediment must be augmented to offset the south channel deficit.

e Augmentation at alternative locations will halt narrowing and incision.

e Full scale augmentation is not feasible over the long term — not enough supply.

e Incision and narrowing progresses downstream so slowly that augmentation is not necessary.
e Mechanical channel widening will halt narrowing and incision at habitat complexes.

314 Figure 0.7 Extension Big Question #3. South channel refers to the J2 Return Channel.
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Evaluation of trends in incision prior to full-scale sediment augmentation

1.7 Abstract

The Platte River Recovery Implementation Program (PRRIP or Program) is concerned that incision and
narrowing downstream of the J2 Return may continue to progress downstream, negatively impacting the
suitability of roosting habitat for the highly endangered whooping crane (Grus americana). Evaluating
historical patterns and rates of incision provides insight into the potential magnitude of future impacts in
absence of long-term augmentation of sediment supply. We conducted retrospective analyses to
evaluate spatial and temporal patterns of incision. This included comparing current channel topography
to the historical channel elevation (relative elevation model), evaluation of incision trends at repeat
transect survey locations, development of specific gage analyses at the Overton Bridge and Cottonwood
Ranch mid-channel stream gages, and estimation of changes in channel sinuosity through time using
aerial imagery. These analyses indicated a wave of vertical incision propagated down through the study
area after J2 Return began operations in the early 1940s. In the early 2000s, the primary mechanism of
channel degradation shifted from incision to lateral migration, with the highest intensity of migration
occurring in upper half of the J2 Return Channel.

1.8 Introduction

As discussed in Chapter 1 of this data synthesis, since the 1980s, stakeholders of the Platte River
Recovery Implementation Program (PRRIP or Program) have been concerned about channel degradation
due to clearwater hydropower returns near Lexington, NE. During the First Increment of the Program,
the Governance Committee (GC) initiated monitoring, modeling, and research projects to explore the
magnitude and extent of the problem. Those efforts resulted in three major conclusions:

1) There is a persistent sediment deficit downstream of the J2 Return that has resulted in incision
and narrowing of the segment of channel that extends from the J2 Return to the Overton Bridge
(J2 Return Channel).

2) Downstream of the Overton Bridge, there was no discernable degradational trend during the
period of 2009-2016.

3) Over time, the degradation (incision and narrowing) observed in the J2 Return Channel could
progress downstream beyond the Overton Bridge, decreasing the proportion of the central
Platte River suitable as habitat for whooping crane roosting.

In response to these findings, the Program initiated a full-scale sediment augmentation experiment in
2017 to test the hypothesis that offsetting the sediment deficit downstream of the J2 Return is necessary
to halt downstream progression of channel degradation (Extension Big Question 3). Implicit in this
hypothesis is an unquantified level of risk relating to the rate that degradation is progressing
downstream absent augmentation as well as the relationship between incision magnitude and
degradation of habitat suitability. The objective of this chapter is to evaluate the magnitude and rate of
channel degradation in the decades prior to augmentation and compare to stakeholder predictions. This
is accomplished through four retrospective analyses that rely on historical aerial imagery, stream gaging
data, repeat channel transect surveys, and remote sensing topographic data collected prior to
implementation of full-scale augmentation.

1.8.1 Study area
The focus area for this study encompasses the western portion of the Program’s Associated Habitat
Reach (AHR) extending from Lexington, NE downstream to the Kearney Canal Diversion (KCD), located
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two miles downstream of EIm Creek, NE. Figure 2.1 provides an overview of the study area including
channel segments, stream gage locations, and landmarks referenced in this chapter.
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Figure 2.1. Map of the sediment augmentation study area including channel segments, stream gage
locations and landmarks of interest.

To provide consistent spatial referencing (stationing) for all longitudinal analyses, we delineated the
approximate centerline of the floodplain from the KCD upstream to the Lexington bridge (Figure 2.2) and
cut transects across the entire floodplain perpendicular to centerline at five-foot intervals. Stationing
starts at 0 at KCD and ends at station 113,780 at the Lexington bridge. Stationing for important
landmarks is provided in Table 2.1.

4 5 |
T e Mies 5

Figure 2.2. Floodplain centerline (red) and transects (green) through study area. Transects were
generated perpendicular to centerline at five-foot intervals with example transects plotted at 500 ft
spacing in this figure.
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Table 2.1. Landmarks in the study area and associated stations.

Landmark Station (ft)
Lexington Bridge 113,780
Berm at upstream North/J2 Return Channel split 101,890
J2 Return (Sand Dam is roughly same stationing) 91,955
Upstream extent of sediment augmentation area 89,360
Downstream extent of sediment augmentation area 84,000
North Channel/J2 Return Channel confluence 55,290
Overton Bridge 52,600
Cottonwood Ranch, upstream extent 39,925
Cottonwood Ranch, mid channel stream gage 25,120
Cottonwood Ranch, downstream extent 23,665
Elm Creek Bridge 8,395
Kearney Canal Diversion (KCD) 0

1.8.2 Overview of analyses

As stated in the introduction, the objective of this chapter is to explore historical incision and planform
change downstream of the J2 Return prior to the initiation of full-scale sediment augmentation in the fall
of 2017. The J2 Return began operations in the early 1940s but there was little focus on channel incision
in this reach until the 1980s. Consequently, historical data is limited primarily to historical aerial
photography, limited repeat cross section surveys collected in the late 1980s and early 2000s, and
stream gaging records. In this chapter we utilized these data in combination with contemporary remote
sensing to explore patterns of channel incision through time. Specific analyses include:

1) development of a Geomorphic Grade Line and relative elevation model for 2016 to provide a
snapshot of historical channel incision (relative to floodplain elevation) prior to implementation of
full-scale augmentation,

2) analysis of historical repeat transect surveys and LiDAR data to evaluate spatial and temporal
patterns of incision relative to those predicted in Murphy et al. (2004),

3) specific gage analyses at the Overton and Cottonwood Ranch Mid-Channel stream gages to identify
temporal patterns of incision at those locations, and

4) estimation of channel sinuosity from aerial photography to quantify changes in channel length in the
J2 Return Channel through time.

The results of these analyses are interpreted together to provide our assessment of spatial and temporal
patterns of channel change prior to the implementation of the full-scale sediment augmentation
management experiment and predict potential future patterns of incision in absence of augmentation.

1.9 Geomorphic Grade Line and relative elevation model

1.9.1 Methods

We utilized methods presented by Powers et al. (2019) to generate a Geomorphic Grade Line (GGL), or
linear regression of valley slope, from fall 2021 Light Detection and Ranging (LiDAR) derived topography.
The GGL is used as the reference plane for development of a relative elevation model (REM) of the study
area. First, we hand delineated the geographical extent of the existing floodplain, which represents the
pre-development channel. Mid-channel islands were not removed but human-made features like gravel
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mines, road embankments, and other development-related topographic features were clipped from the
boundary. The fall 2021 LiDAR digital elevation model (DEM) was then sampled along transects at five-
foot intervals within the floodplain, and we calculated average elevation for each transect (station).
Mean transect elevations were regressed against station to establish the GGL for the study area.

Relative elevation models (REMs) provide a way to visualize and quantify channel elevations without
influence of the overall valley slope and are commonly used in river restoration to determine areas of
cut and fill when re-grading the valley bottom (Powers et al., 2019). To develop a REM, we first
generated a raster of the GGL for the study area. We then differenced the fall 2016 LiDAR DEM and GGL
(DEM — GGL) to calculate the elevation of each raster cell relative to the GGL.

1.9.2 Results

The regression of average elevation versus river station (numbered downstream to upstream), or GGL,
can be found in Figure 2.4. The slope of the GGL in the study area is 0.001276. Because stationing is from
downstream to upstream, slope appears positive in the equation. The slope of the GGL is consistent with
previous analyses of channel slope in the AHR (Murphy et al., 2004).

2,4001 y =0.001276x + 2,236.68
£ 2.3501
c &
S ° o
e E @ c
$ 2,300 4 z > s 3
1] o c o = o
w o = B o =
c c & Sm ¥ O
s 5 35 S c g g
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3 2 52 E~~g
s 9 < ob i
100,000 50,000 0
Station (ft)
— Geomorphic Grade Line — November 2021 Floodplain Elevation

Figure 2.4. Geomorphic Grade Line (GGL) (black) of historical channel footprint in study area sensu
Powers et al. (2019). Average elevation data sampled from 2021 LiDAR data (green) is plotted along with
the GGL as presented in the equation.

The REM for 2016 is presented in Figure 2.5. A profile plot of REM elevations at lowest point in the
channel (thalweg) is provided in Figure 2.6. The REM and REM thalweg profile provide a quantitative
visualization of cumulative channel change downstream of the J2 Return to the extent that the GGL
provides a good representation of pre-development channel elevations. As demonstrated in Figure 2.5,
elevation deviation from GGL (incision) is greatest immediately downstream of the J2 Return. Channel
elevation in that segment in 2016 was on the order of 15-20 ft below GGL. In comparison, the relative
elevation of the North Channel in that same area, which is not affected by hydropower return flows, was
only 2—4 ft below GGL.

In the highly incised upper half of the J2 Return Channel, the REM also indicates a change in planform to

a narrower channel with high sinuosity that is visible in relative elevations ranging from 10 ft to 22 ft
below GGL. This pattern becomes less obvious as the magnitude of J2 Return Channel incision decreases
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113 in a downstream direction. At the confluence of the North Channel and J2 Return Channels 6.5 miles
114  downstream of the return, most of the channel is 4-6 ft below GGL and braiding is apparent with a
115 limited amount of incision progressing back up the North Channel. Downstream of the North and J2
116 Return Channel confluence, a limited amount of incision can be observed in the mile of channel

117  downstream of the Overton Bridge. Beyond that, the REM indicates channel elevations are generally
118  consistent relative to the GGL.
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Figure 2.5. Relative elevation model (REM) of 2016 topography compared to the average elevation of the historical channel (GGL). The figure is
split into J2 Return to Overton Bridge (top) and Overton Bridge to EIm Creek Bridge (bottom). Edges appear irregular due to clipping of ponds and
other human-manipulated surfaces. Deviations from the GGL are much larger (10-20 ft below the floodplain) near the J2 Return and decrease to
1-6 ft below the floodplain toward the downstream extent of the study area.
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Figure 2.6. Elevation of deepest point (thalweg) in the North Channel (gray) and J2 Return/Main Channel (green) relative to Geomorphic Grade
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at the same station. Magnitude of incision decreases in a downstream direction with the thalweg becoming roughly parallel to GGL (GGL has a
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the North and J2 Return Channels.
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1.10 Analysis of spatial and temporal trends in incision 1989-2016 relative to predictions

1.10.1 Methods

Murphy et al. (2004) included predictions of incision downstream of the J2 Return over time based on an
incision wave propagation model (de Vries 1973), later referenced in Graf (1998). The model predicted
downstream propagation of incision through time based on a ratio of incision downstream of the J2
Return relative to maximum incision at the return. According to Murphy et al. (2004), the maximum
incision relative to the North Channel thalweg elevation in 2002 was 13.3 ft. We were not able to
replicate Murphy et al.’s incision propagation model results from the limited description of methods.
Instead, we compared to the Murphy et al. (2004) predictions of downstream spread of incision by
plotting incision as the difference in elevation from the GGL. We used 1989 and 2002 channel cross
sections and 2016 LiDAR data to compare observed and predicted incision patterns (Figure 2.8).

Repeat cross section data used in this analysis were collected by the United States Bureau of
Reclamation (USBR) in 1989 and DJ&A consultants in 2002 (Holburn et al. 2006). These entities surveyed
a total of 11 cross sections in 1989 between the J2 Return and KCD. Ten were repeated in 2002. We
clipped the cross sections in ArcGlS to the extent of the active channel (5,000 cfs flow boundary) and
calculated the minimum (thalweg) elevation and mean channel elevation at each survey cross section.
The 2016 LiDAR DEM was also clipped and sampled to calculate thalweg and mean channel elevations at
5-foot intervals throughout the reach. Both mean and thalweg elevations were calculated and used in
the analysis to evaluate maximum (thalweg) incision as well as general channel incision (mean). We used
cubic (third order polynomial) regression to model full longitudinal profiles for thalweg and mean
channel elevations from 1989 and 2002 with cross section data from 11 points in 1989 and 10 points in
2002 (Figure 2.7). Third order regression provided the best fit to the limited transect data and was
consistent with the general shape of the 2016 LiDAR-derived profiles.
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Figure 2.7. Modeled longitudinal profiles (cubic regression) of thalweg from 1989, 2002 cross section data. Profiles plotted with Geomorphic
Grade Line (GGL) and thalweg profile from 2016 LiDAR data. Deviation from the GGL is evident between Stations 50,000 and 90,000 and
increases between 1989 and 2002. No additional increase in deviation is observed between 2002 and 2016.
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Incision was calculated at 100 ft intervals by differencing profile elevation from GGL for both the thalweg
profile and the mean channel elevation profile. For comparison to Murphy et al. (2004), maximum
incision depth was estimated for both the thalweg and mean channel elevation incision by averaging
calculated incision (relative elevation) values for each profile between Station 91,000-90,000 (first 1,000
ft downstream of J2 Return). This returned maximum incision depth of 16.5 feet for the thalweg, and
13.0 feet for the mean channel elevation. The final step in recreating Murphy et al’s incision plot was
calculating proportion of maximum incision depth by dividing profile incision depth by maximum incision
depth at each station. It is worthy to note that the maximum incision value of 13.3 ft from Murphy et al.
(2004) differs from our calculated maximum incision value of 16.5 ft. Murphy et al. (2004) used the
thalweg elevation of the North Channel in 2002 as a reference to calculate the maximum incision, while
we used the GGL. Our higher value aligns with Murphy et al (2004)’s statement that total incision of 13.3
ft in 2002 was likely lower than the maximum potential incision.

1.10.2 Results

Comparisons of observed incision relative to Murphy et al. (2004) predictions are provided in Figure 2.8.
The top panel (panel a) presents thalweg (minimum channel elevation) incision relative to Murphy et
al’s predictions. The bottom panel (panel b) presents mean channel incision relative to predictions. Both
panels begin one mile downstream of the J2 Return and end at the KCD. The number of years in both
plots reference years since J2 Return was constructed.

When observed incision is plotted on top of predictions, the observed extent of thalweg and mean
channel incision propagation over the course of the 80 years since J2 Return operations began both fall
between the 4-year and 25-year predictions. This indicates downstream propagation of incision has
occurred substantially more slowly than predicted. Beyond the similarity in slower rate of observed
progression of incision relative to predictions, the temporal incision patterns differ substantially.

The thalweg incision plot (panel a) indicates that approximately 65% of thalweg incision immediately
downstream of the J2 Return occurred prior to 1989 and the remainder occurred prior to 2002. Between
2002 and 2016, the thalweg was stable, with little vertical incision occurring during that period. The
mean channel elevation plot (panel b) indicates that mean channel incision did not stabilize after 2002,
especially in the three-mile segment below the J2 Return, where mean channel elevation continued to
decrease despite thalweg stability. Taken together, the panels indicate a shift from incision to erosion
through lateral channel movement (lateral erosion) after 2002.

The 1989, 2002, and 2016 incision plots all terminate slightly less than 20 miles downstream of the J2
Return at the KCD. The plotted portion of maximum incision depth between approximately 10 and 20
miles downstream of the diversion is highly variable indicating inconsistent trends in that reach. This
may be due to differing patterns of sediment accumulation and transport upstream or through KCD
during wet and dry periods. A longer study period may be needed to reduce variability and increase
sample size.
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Figure 2.8. Channel incision estimates below J2 Return plotted on top of incision propagation estimates
from Murphy et al. (2004). Minimum cross section elevation (thalweg) incision is shown in (a) and the
mean channel elevation incision is shown in (b). Number of years represents years since operation

started at J2 Return.
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1.11 Specific gage analysis

1.11.1 Methods

The presence of USGS stream gages at the Overton Bridge and the downstream end of Cottonwood
Ranch (see location Figure 2.1) provide an opportunity to assess incision patterns through time at those
locations via a specific gage analysis. Trends of increasing or decreasing water surface elevation at a
constant discharge can be linked to a variety of complex processes and are associated with sediment
supply and vegetation dynamics. Increasing water surface elevation at a constant discharge through time
is an indication that the channel at that location is aggradational, whether width changes or remains
static. Declining water surface elevation could indicate several channel responses, including channel
degradation alone, channel degradation and narrowing (e.g., due to vegetation encroachment and/or
decreased sediment supply), or channel widening. In this study, we interpret decline in water surface
elevations to be generally indicative of channel degradation.

Specific gage analyses can be conducted using either stage-discharge records or physical measurements
that are used to develop and adjust stage-discharge rating curves. This analysis relies solely on physical
measurement data to eliminate potential biasing related to stages that are estimated from rating curves
(Samaranayake 2009, Biedenharn et al. 2017). Physical measurements include an unknown but low
uncertainty in stage. Discharge at stage is estimated using current-meters or acoustic doppler current
profilers (ADCP). USGS rates measurements as excellent, good, fair or poor, which correspond to
potential errors of less than 2%, 5%, 8%, and greater than 8% respectively (Turnipseed and Sauer 2010).
For the purpose of this analysis we filtered physical measurement data to remove measurements with
poor ratings as well as all measurements in the months of December through February, which are often
ice-affected.

Specific gage analyses examine trends in water surface elevation through time at a discharge. We chose
to evaluate three discharges at each gage including the 10™ and 50™" percentile of mean daily discharge
and median of instantaneous annual peak discharge during the period when physical measurements
were available. These three discharges allowed us to evaluate trends in stage at low flows, normal flows,
and at approximate bankfull discharge.

Most specific gage analyses involve development of simple linear regressions of stage through time for a
range of discharges around a target discharge (Chen et al. 1999, Biedenharn et al. 2017). This is done to
obtain a sufficient sample size to meet linear regression assumptions. For example, a specific gage
analysis at 1,000 cfs would generally include all measurements collected from 800 to 1,200 cfs. If actual
discharges are skewed above/below target through time, this approach can provide a biased estimate of
stage change. Using simple linear regression also has other limitations including inability to model non-
linear relationships and lack of meaningful estimates of uncertainty.

To address these issues, we developed generalized additive models (GAMs) for all physical
measurement data at each gage with smoothed relationships limited to five degrees of freedom (Hastie
and Tibshirani 1990). GAMs allowed us to estimate possible non-linear relationships of stage-discharge
relationships using all appropriate physical measurement data. We then plotted the estimated
relationships of stage-discharge for the three discharges described above with 95% confidence intervals.

1.11.2 Results

1.11.2.1 Overton Gage (06768000)
The period of record for the Overton stream gage extends from October 1, 1930, to present. However,
the gage has been relocated several times and was moved to the present location on October 10, 1986.
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At the current location, operation has been continuous with one major datum adjustment (lowered by
2.0 ft) on September 30, 2004. Specific gage analysis results cover the period from October 1986 to
present with an adjustment to bring the entire period of record onto a single datum. Figures 2.9 through

2.11 provide a time series of aerial imagery at the gage location.
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96 E
97 Figure 2.10. Imagery at Overton Gage (USGS 06768000) 2009 through 2013.
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Figure 2.11. Imagery at Overton Gage (USGS 06768000) 2016 through 2022.

Figure 2.12 provides physical stage measurement data for the study period at the current Overton gage
location along with trailing 30-day mean discharge. In the figure, stages are binned by discharge. The

PRRIP Sediment Augmentation Data Synthesis Compilation Page | 40






103
104
105
106
107

108
109

110
111
112
113
114
115
116
117

PRRIP — EDO Review Draft

10/22/2023

measurement data indicates slight decline in stage for discharges below 3,000 cfs until the late 1990s
when the decline began to accelerate, especially at lower discharges. The trend of declining stage
continued through approximately 2013 when it reversed and stage began to increase at low dischargers
(<1,000 cfs). Stage trends at higher discharges are less clear but appear to indicate a long term decline.

Stage (ft)

14,000

12,000

10,000

8,000

6,000

Discharge (cfs)

4,000

2,000

0 L -

1/1/1986 1/1/1990 1/1/1994 1/1/1998 1/1/2002 1/1/2006 1/1/2010 1/1/2014 1/1/2018 1/1/2022

O Stage <1,000 cfs + Stage 1,000 cfs - 3,000 cfs
A Stage 3,000 - 6,000 cfs = Stage >6,000 cfs

Trailing 30-Day Average Discharge

Figure 2.12. Physical measurement stage data at Overton Gage (USGS 06768000) and trailing 30-day

average discharge.

Figure 2.13 provides specific gage analysis results. The specific gage analysis indicates decreasing stage
at the Overton Bridge at low and median discharges from 1986-2013 with a total magnitude of
approximately two feet. That trend is reversed in 2014 with stage increasing, especially at the 10"
percentile discharge. Stage at the median annual peak discharge has declined throughout the period of
record. This indicates that approximately two feet of incision occurred at the bridge between 1990 to
2014 with the greatest rate of change in the 2000s. The specific gage analysis results can be observed in
Figures 2.9 through 2.11 which show narrowing, incision and side channel deactivation between 1988

and 2009, relative stability from 2009-2013, and pronounced widening in 2016 and beyond.
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120 Figure 2.13. Specific Gage analysis for Overton Gage (USGS 06768000) at 10'" percentile discharge of

121 244 cfs, median discharge of 1,160 cfs, and median annual peak discharge of 4,590 cfs. Shaded regions
122 represent 95% confidence intervals for each discharge. Results indicate that elevations at this gage have
123 decreased since 1986, though a rebound may be occurring beginning in 2013.

124

125  1.11.2.2 Cottonwood Ranch Mid-Channel Gage (06768035)

126  The period of record for the Cottonwood Ranch Mid-Channel stream gage extends from October 1, 2001
127  to present. The gage has operated at the current location through that entire period and there have
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been no datum adjustments. Figures 2.14 and 2.15 provide a time series of aerial imagery at the gage
location.

~ USGS.06768035)

e

YEAR |} 1,000
2004 C Feet

YEAR 2010

Figure 2.14. Imagery at Cottonwood Ranch Mid-Channel Gage (USGS 06768035) 2004 through 2010.
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USGS, 06768035

YEAR } 1,000
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Figure 2.15. Imagery at Cottonwood Ranch Mid-Channel Gage (USGS 0676835) 2014 through 2022.

Figure 2.16 provides physical stage measurement data for the period of record at Cottonwood Ranch
Mid-Channel gage along with trailing 30-day mean discharge. The raw stage measurements indicate
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137 relative stability at low discharges (<1,000 cfs) until 2007, increasing stage from 2007 to 2011, and
138 stability since 2012. The lack of stage measurements at discharges exceeding 3,000 cfs limit ability to
139 interpret trends in stage for peak flows.
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140
141 Figure 2.16. Physical measurement stage data at Cottonwood Ranch Mid-Channel gage (06768035) and

142 trailing 30-day average discharge.

143 Figure 2.17 provides specific gage analysis results. The specific gage analysis indicates stable to slightly
144 increasing stage at low and median discharges during the period of record. There are an inadequate

145 number of stage measurements at the median annual peak discharge to establish any trends in stage at
146 approximate bankfull discharges.
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Figure 2.17. Specific Gage analysis for Cottonwood Ranch Mid-Channel Gage (USGS 06768035) at 10"
percentile discharge of 158 cfs, median discharge of 735 cfs, and median annual peak discharge 3,035
cfs. Shaded regions represent 95% confidence intervals for each discharge. Results indicate that
elevation at this gage increased slightly until approximately 2012 and 2015 for median and 10th
percentile discharge, respectively, and remained relatively stable afterward.
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1.12 Channel sinuosity upstream of the Overton Bridge

1.12.1 Methods

As discussed in Section 2.3, the REM appears to show a shift in channel geometry upstream of the
Overton Bridge, especially in the upper half of the J2 Return Channel. In that section, the channel shifted
from a braided planform (historically) to narrower and more sinuous wandering form. The results of the
incision analysis presented in Section 2.4 indicated minimal vertical incision after 2002 with continuing
decline in mean channel elevation in the upper portion of the reach. Taken together, these findings
indicate that after 2002 the channel adjustment is occurring primarily through lateral channel movement
with increasing meander intensity.

We attempted to quantify this increase in meandering by estimating annual sinuosity in the reach
between the J2 Return and Overton Bridge using aerial imagery. The first step in this analysis involved
hand-delineating channel length by tracing the thalweg from the Overton Bridge to the J2 Returnin a
series of primarily color-infrared imagery spanning the period of 1969 to 2016. Imagery series captured
at high discharge were not included as the thalweg could not be identified. We then calculated straight-
line distances between the starting and ending points of each year’s thalweg and divided total thalweg
channel length by the straight-line distance producing an estimate of sinuosity for each year/image.

1.12.2 Results

Sinuosity analysis results are presented in Figure 2.18. Sinuosity ranged from 1.1 — 1.15 during the late
1960s through the late 1990s. Sinuosity began to increase in the early 2000s with that trend continuing
up to the initiation of full-scale sediment augmentation in 2017. Many systems of stream classification
(Leopold, 1957; Rosgen, 1994; Fryirs, K. & Brierley, G, 2005) include measures of sinuosity as part of their
distinction between braided and meandering streams or rivers. In these systems, threshold sinuosity to
transition from a braided to meandering channel ranges from 1.2 -1.5. By 2016, mean sinuosity in the J2
Return Channel had increased to the lower end of this threshold, consistent with a transition toward a
meandering planform.

1.25
1.2 .

1.15 °

Sinuosity (ft/ft)
°
°
°

1.1 ° °

1.05
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Figure 2.18. Ratio of total channel length to straight-line length (sinuosity) between the J2 Return and
the Overton Bridge 1969 to 2016. Figure shows an increase in sinuosity starting in the early 2000s.

1.13 Discussion

The Program’s Extension Big Question 3 asks whether augmentation is necessary to keep incision and
narrowing from progressing downstream past the Overton Bridge and negatively impacting the
suitability of habitat for whooping cranes. The retrospective analyses presented above provide
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information about historical incision patterns in the study area. The first analysis (2016 REM) indicates
there has been approximately 16 ft of incision immediately downstream of the J2 Return. The magnitude
of incision declines to about four ft at the confluence of the North and J2 Return Channels near the
Overton Bridge and is negligible at the upper end of the Cottonwood Ranch habitat complex. Patterns of
incision that can be observed in the REM also indicate the most incised segment in the J2 Return
Channel (upper half) has transitioned from braided to a wandering planform that is narrower with higher
sinuosity.

Thalweg and mean channel elevation profiles created from 1989 and 2002 repeat cross section surveys,
along with 2016 LiDAR profiles, indicate that incision stabilized by the early 2000s. The 2016 and 2002
channel thalweg profiles are topographically similar along the interpolated profile between the ten
available thalweg points from 2002. However, comparison of mean channel profiles indicates mean
channel elevation continued to decline in the reach downstream of the J2 Return, signaling a shift from a
pattern of vertical incision to lateral migration. This is consistent with the trend of increasing sinuosity
upstream of the Overton Bridge starting in the early 2000s.

The specific gage analysis at the Overton Bridge indicated approximately two ft of incision occurred at
the bridge between 1990 to 2014 with the greatest rate of change in the 2000s. After 2014, stage
increased somewhat at the 10" percentile flow (low flow) increasing back to early 2000s levels by 2016.
The similarity in low flow stage in early 2000s and 2016 is consistent with the similarity in 2002 and 2016
thalweg profiles but it should be noted that the profile analysis misses the cycle of incision followed by
deposition that was observed in the gage data. The specific gage at Cottonwood Ranch indicates that
reach has been stable to slightly aggradational since the mid-2000s. However, it should be noted that
pilot-scale sediment augmentation occurred one mile upstream of the Overton gage in late 2012 and
early 2013 and a considerable amount of channel widening though mechanical augmentation occurred
upstream of that gage on Cottonwood Ranch during the period of 2005-2013. Those actions likely
affected trends in stage at the gage locations.

Beyond documenting incision rates and patterns, the Program is interested in the rate of incision
progression. How long until incision and narrowing progress downstream of Overton and that segment
begins to transition to the kind wandering channel observed below the J2 Return? These analyses
indicate that vertical incision slowed dramatically by 2002 with the channel continuing to evolve via
increasing meandering (lateral migration) in the three-mile reach below the J2 Return. This shift from
vertical to lateral change was likely caused by a number of factors, including but not limited to channel
slope dropping below the threshold for transition from braided to meandering, armoring of the channel
bed in the J2 Return Channel that limited vertical incision, and degradation of the channel below the
root depth of bank vegetation which increased bank erodibility.

Overall, the retrospective analyses indicated the first wave of channel degradation (vertical incision)
appears to have propagated down through the study area by 2002 with a total magnitude of incision of
16 feet at the J2 Return, four ft at the Overton Bridge and negligible incision at the upper end of
Cottonwood Ranch. The second wave of channel degradation via lateral migration has been dominant
since the early 2000s. The second wave relationships between incision, channel slope, and planform
evolution are explored further in Chapters 3 and 4.

PRRIP Sediment Augmentation Data Synthesis Compilation Page | 48





224
225
226
227
228

229
230
231
232
233
234
235
236
237
238
239
240
241
242

243
244

245
246
247
248
249
250
251
252
253
254

255

256
257

258
259
260

PRRIP — EDO Review Draft - 10/22/2023

1.14 References

Biedenharn, D. S., Allison, M. A,, Little Jr, C. D., Thorne, C. R., & Watson, C. C. (2017). Large-scale
geomorphic change in the Mississippi River from St. Louis, MO, to Donaldsonville, LA, as revealed by
specific gage records. US Army Corps of Engineers, Mississippi Valley Division, Engineer Research and
Development Center.

Chen, A.H,, D.L. Rus, and C.P. Stanton (1999). Trends in Channel Gradation in Nebraska Streams, 1913-
95. (Vol. 99, No. 4103). US Department of the Interior, US Geological Survey.

de Vries, M. (1973). “River-bed Variations - Aggradation and Degradation,” Delft Hydraulic
Laboratory Publication No. 107, Delft, Netherlands.

Fryirs, K. A., Brierley, G. J. (2005). Geomorphology and River Management: Applications of the River
Styles Framework. Germany: Wiley

Graf, W. (1998). Fluvial Hydraulics, Flow and Transport Processes in Channels of Simple
Geometry, John Wiley & Sons, New York, New York, 681 pp.

Hastie, T., and Tibshirani, R. (1990). Exploring the nature of covariate effects in the proportional hazards
model. Biometrics, 1005-1016.

Holburn, E.R., Fotherby, L.M, Randle, and D.E. Carlson. (2006). Trends of Aggradation and Degradation
Along the Central Platte River: 1985 to 2005. United States Bureau of Reclamation.

Leopold, L. B., & Wolman, M. G. (1957). River channel patterns: braided, meandering, and straight. US
Government Printing Office.

Murphy, P.J., T.J. Randle, L.M. Fotherby, and J.A. Daraio. (2004). "Platte River channel: history and
restoration". Bureau of Reclamation, Technical Service Center, Sedimentation and River Hydraulics
Group, Denver, Colorado.

Powers, P.D., Helstab, M. & Niezgoda, S.L. (2019). A process-based approach to restoring depositional
river valleys to Stage 0, an anastomosing channel network. River Research and Applications, 35(1), 3—13.
Available from: https://doi.org/10.1002/rra.3378

Rosgen, D. L. (1994). A classification of natural rivers. Catena, 22(3), 169-199.

Samaranayake, V. A. (2009). The statistical review of three papers on specific gage analysis. Rep., US
Army Corps of Engineers.

Turnipseed, D.P., and Sauer, V.B. (2010). Discharge measurements at gaging stations: U.S. Geological
Survey Techniques and Methods book 3, chap. A8, 87 p. (Also available at http://pubs.usgs.gov/tm/tm3-
asg/.)

PRRIP Sediment Augmentation Data Synthesis Compilation Page | 49





O 00 N o U B~ W

11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35

36
37
38
39

40
41
42

PRRIP — EDO Review Draft 10/22/2023

Evaluation of longitudinal change after sediment augmentation in the Central
Platte River, NE, USA

1.15 Abstract

Incision and narrowing downstream of the J2 Return near Lexington, NE, led to channel planform
transition from braided to wandering in a seven-mile stretch of river between the J2 Return and Overton
Bridge near Overton, NE. The Platte River Recovery Implementation Program (PRRIP) implemented
sediment augmentation as a management strategy to address the possibility of incision and planform
change affecting habitat management areas downstream of Overton (such as Cottonwood Ranch
management area) that provide habitat for endangered species such as whooping cranes (Grus
americana). We evaluate changes during the first five years of sediment augmentation and one year
prior to augmentation (2016—2021) with analyses of longitudinal change in elevation relative to the
floodplain, thalweg elevation, cross-sectional elevation, and channel geometry (slope, width, and
sinuosity). Aggradational response from augmentation is present in the first two miles downstream of
the augmentation area. Downstream of the aggradational response, the channel remains degradational
until the confluence with the North Channel, a large branch of channel that rejoins near the Overton
Bridge. Downstream of Overton, changes are subtle and the braided channel is relatively stable
compared to upstream of Overton Bridge.

1.16 Introduction

Water infrastructure often leads to longitudinal discontinuity of water and sediment in rivers (Wohl et
al., 2015; Schmidt and Wilcock, 2008; Poff et al.; 1997, Kondolf 1997; Ligon et al., 1995). In response,
rivers adjust toward new states of equilibrium after infrastructure-related disturbances to water and
sediment supply (Howard, 1982). Adjustments to river planform, slope, width, and longitudinal profile
occur abruptly at the sites of dams (Ward and Stanford, 1995), or in the case of our study area, the J2
Return. The J2 Return releases clear, sediment-free water into the south channel of the Platte River near
Lexington, NE. River adjustments to lack of sediment supply extend and dissipate downstream for
significant distances and tend to incise the upper portion of channel toward a convex profile (Smith and
Mohrig, 2017; Graf, 2006; Williams, 1978). Over time, effects of the disturbance can propagate for large
distances downstream (Smith and Mohrig, 2017). As a management strategy to balance the needs for
human water use with river ecosystem function, sediment augmentation can help mitigate sediment
imbalance that causes channel incision (Mortl and Cesare, 2021).

In this chapter, we aim to help address Big Question #3 from the PRRIP Science Plan (Chapter 1) and
evaluate the effectiveness of sediment augmentation in the central Platte River near Overton, Nebraska,
USA. We further specify our goal to answer the following question: What are the measurable effects of
sediment augmentation and/or continued sediment deficit after five years of implementation, and how
do the effects change with distance downstream?

In this chapter, our objective is to answer this question by examining longitudinal changes between the
J2 Return and Kearney Canal Diversion (KCD) during the first five years of sediment augmentation
implementation, 2017-2021. We compare to 2016 pre-augmentation conditions when data from
topobathymetric LiDAR were available.

In the following sections, we present methods and results for four analyses used to evaluate the
effectiveness of sediment augmentation. We first evaluate changes in channel elevation relative to the
floodplain elevation as a measure of incision. Then, we present longitudinal analyses of thalweg
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elevation, mean channel elevation, wetted width, and sinuosity. We follow with a more detailed
evaluation of channel change that occurred during the augmentation experiment near the midpoint
between augmentation and the Overton Bridge.

1.17 Relative elevation model

In Chapter 2, we introduced relative elevation models (REMs) as a tool to visualize channel planform and
incision relative to the elevation of the floodplain. That chapter discussed incision patterns prior to
augmentation. In this chapter, we extended the REM analysis through the augmentation experiment to
evaluate change during augmentation.

1.17.1 Methods

We developed annual (2016-2021) REMs of channel topography relative to average floodplain elevation
using the methods described in Chapter 2 derived from Powers et al. (2019). In general, REMs were
generated by differencing annual LiDAR from the Geomorphic Grade Line (GGL) surface that
approximates the elevation of the valley-scale floodplain in the reach. The resulting REM rasters were
classified into two-foot intervals to observe topographic changes during the sediment augmentation
experiment.

1.17.2 Results

The 2016 and 2021 REMs for the segments of the study area upstream and downstream of the Overton
Bridge are included in Figure 3.1 and Figure 3.2. In general, the pattern of incision downstream of the J2
Return extends the length of the J2 Return Channel to the Overton Bridge (Figure 3.1). At the upper end
of the J2 Return Channel, the planform has transitioned to a wandering planform with concentrated and
mainly single-threaded flow paths. The J2 Return Channel begins to braid near Station 70,000.
Headcutting (incision) is present in the lower section of the North Channel, in the breakthrough channel
upstream of the J2 Return, and in the sand-dammed channel that was formerly connected to the North
Channel upstream of Jeffrey Island. This headcutting is generally due to the elevation of the affected
channel segments adjusting to match the base level of the incising J2 Return Channel.
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Figure 3.1. Relative elevation models (REMs) of the portion of the study area upstream of Overton in 2016 (top) and 2021 (bottom). The
topographic signature of sediment augmentation is apparent in the 2021 REM as is a segment of thalweg incision midway between the J2 Return
and Overton Bridge. More change occurred from 2016-2021 upstream of Overton Bridge than downstream (comparing Figure 3.1 to Figure 3.2
below).
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Figure 3.2. Relative elevation models (REMs) of the portion of the study area downstream of Overton to the Elm Creek Bridge in 2016 and 2021.
A greater proportion of the Cottonwood Ranch Reach fell into the -2 ft to -4 ft class in 2021 than in 2016, indicating potential degradation in that
reach.
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Figure 3.3. Annotated relative elevation model of the sediment augmentation area and downstream. The color scale illustrates four feet or more
below the average floodplain and omits higher elevations. Incision occurred upstream of augmentation (blue) and deposition occurred
downstream of augmentation.

PRRIP Sediment Augmentation Data Synthesis Compilation Page | 54





O 00 N o O

11
12
13
14

15
16
17
18
19
20
21

22
23
24
25
26
27

S

7
—

PRRIP — EDO Review Draft SR 10/22/2023

When comparing 2016 and 2021 REMs upstream of Overton, changes are apparent in three areas of the
J2 Return Channel. Farthest upstream, channel straightening, incision within the straightened channel,
and terrace removal can be seen in the sediment augmentation area. To protect private property in
2017, the channel was straightened to eliminate a meander bend in the augmentation area. Since then,
the straightened channel incised (Figure 3.3). Downstream of the augmentation area, deposition
occurred in the form of pool filling, channel widening, and bar deposition (Figure 3.3). Midway through
the J2 Return Channel, an area of thalweg incision extends toward the Overton Bridge (Figure 3.1). At
the upper end of the area of incision, meander growth and migration are visible, and it appears the
channel transitioned from multiple threads into a single wandering channel. This downstream
progression of incision is discussed in more detail in Section 3.8.

Below Overton (Figure 3.2), a small amount of pronounced incision is present downstream of the bridge
but subsides near the upstream boundary of Cottonwood Ranch with thalweg elevation stabilizing at
approximately 3 ft below the GGL. In the Cottonwood Ranch reach, a greater proportion of the channel
fell in the -2 ft to -4 ft class in 2021 than 2016, indicating potential degradation in that reach. In 2018,
vegetated bars in the Cottonwood Ranch reach were disked. Without root stabilization, the bars were
more susceptible to erosion. Finally, a small amount of aggradation can be observed in the channel
segment upstream of the Elm Creek Bridge.

Given most channel change during the sediment augmentation experiment occurred in the segment
upstream of the Overton Bridge, all annual REMs for that area are plotted together in Figure 3.4 with a
continuous color scale ranging from -1 ft to -29 ft below GGL. In the sediment augmentation area, the
sediment source locations for annual augmentation operations along the left (North) bank are apparent
starting near the upper end of the augmentation area in 2017 and moving downstream through 2019.
Augmentation operations subsequently moved back upstream in 2020 and 2021. Downstream, the area
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of channel incision and planform transition is located near Station 70,000 (Figure 3.4, outlined in yellow).
Meandering intensity progressively increased in that area from 2016—-2021.

Figure 3.4. Annual relative elevation models (REMs) of the J2 Return Channel (2016 to 2021). Meander
development and thalweg incision can be observed near Station 70,000 (yellow box).

PRRIP Sediment Augmentation Data Synthesis Compilation Page | 56





32
33
34
35
36

37
38
39
40
41
42
43
44
45
46

47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71
72

PRRIP — EDO Review Draft SR 10/22/2023

1.18 Longitudinal profile of channel thalweg 2016-2021

While visual comparison of REMs is useful for identification of areas of changes during sediment
augmentation, longitudinal profiles of the deepest point of the channel (thalweg) provide a more
specific numerical measure of spatial and temporal patterns of aggradation or degradation during the
sediment augmentation experiment.

1.18.1 Methods

The physical location or alignment of the thalweg was identified for each year (2016—-2021) using the
Hydrology Toolbox in ArcGIS Pro 2.9.3 to generate flow direction and flow accumulation rasters from
annual DEMs derived from topobathymetric LiDAR. We delineated a stream network of connected flow
paths in the channel and filtered the flow paths to select the highest stream order flow path through the
study area to designate as the channel thalweg. Visual inspection of aerial imagery validated the use of
these accumulated flow paths as reasonable thalweg lines except for 2018 and 2021, where thalwegs
were originally routed in secondary channels. To maintain consistency with other years, we manually
confined the alignment of the 2018 and 2021 thalwegs to the main channel using the highest order
streamline in that fell within the main channel.

Thalweg lines were processed into longitudinal profiles by sampling DEM elevations at the intersection
of the thalweg lines and stationed transects spaced every 5 ft perpendicular to the stationing centerline
(transect methods are described in Chapter 2). We calculated at-a-station change in thalweg elevation
between consecutive years and for the study period as a whole (2016—2021). Changepoint analysis, a
method of detecting statistically similar segments, was used to identify patterns in measured changes in
mean thalweg elevations for the reach extending from the downstream end of the sediment
augmentation area (Station 84,000) to Station 15,000%. Changepoints were calculated using the
changepoint package in R version 4.2.2 (Killick et al., 2022; R Core Team 2022; Killick & Eckley 2014). We
used the Pruned Exact Linear Time (PELT) method to detect multiple changepoints of sample mean, and
the Changepoints for a Range of Penalties (CROPS) process to determine a manual penalty value of 200
on the log likelihood scale with diagnostic plots (Haynes et al., 2017 Killick et al., 2012). PELT is a dynamic
programming technique that sequentially and iteratively optimizes changepoint locations, and CROPS
automatically calculates all changepoint locations according to a variety of penalty values to assist with
optimal penalty selection.

As discussed in Chapters 1 and 2, evaluating channel slope, and change in slope through time, is an
important objective of this synthesis. Thalweg elevation at-a-station is highly variable through space and
time (£2.5 ft) even in areas of relative channel stability. This is due to the dynamic nature of the channel
with constantly moving transverse bars, dunes and other bedforms. The presence of these topographic
features makes it difficult to evaluate trends in slope without 1) calculating slope at a segment scale or 2)
deriving at-a-station slope from a model of the channel profile that “smooths” out topographic
variability due to bedforms. We evaluated slope with the second option. We used Generalized Additive
Mixed Models (GAMM) with a sampling distance of 100 ft to fit a line to the thalweg profile for each
year, and calculated slope with a moving window. The generalized additive model structure allowed for
inclusion of a cubic regression spline because elevation data are nonlinear. The mixed model component
allowed for inclusion of an exponential spatial correlation function to account for spatial autocorrelation
among thalweg points. GAMM output includes model-predicted lines of best fit. Slopes are calculated

13 Analysis ended at Station 15,000 to eliminate backwater effects from the Kearney Canal Diversion.
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based on model-predicted channel elevations; therefore, uncertainty in our slope calculations depends
on the accuracy of the model.

Because our longitudinal profiles are stationed the same way each year, slope estimates assume the
same along-channel distance for all years. In reality, extension of the channel thalweg via lateral
migration and meandering leads to our measurements of slope along the thalweg to be slight over-
estimates. However, stationed slope calculations provide a sufficient general representation of the
channel slope throughout the study area.

1.18.2 Results

Figure 3.5 provides annual thalweg alignments for 2016—-2021. Annual alignments in the upper half of
the J2 Return Channel were highly stable, except for the sediment augmentation area where thalweg
location varied with augmented sediment placement and a meander was cut off in 2017. The planform
transition from single thread wandering (upstream) to braided (downstream) is also apparent in Figure
3.5. Approximately two miles upstream of the Overton Bridge, annual alignments begin to diverge with
annual differences increasing spatially with channel width and braiding intensity. Annual differences are
most apparent in the Cottonwood Ranch Reach in the Overton to Elm Creek Bridge segment and in the
reach immediately upstream of the KCD (below the EIm Creek Bridge).

2016 2017 2018 2019 2020 2021

Thalweg @ J2 to Overton Bridge | .

- 1Miles
a8 Rd

N

@ LOverton Bridge to Kearney Diversion ‘

0 05 1 15 [WES5ES o5
Miles "N

Figure 3.5. Annual thalweg alignments (2016—-2021) derived from flow accumulation rasters. In
the top panel, the transition from wandering to braided planform is present midway through the
J2 Return Channel.

The longitudinal profiles for 2016 and 2021 are plotted in Figure 3.6 along with the Geomorphic Grade
Line (GGL) for the study area. Both longitudinal profiles are convex in shape, with slope generally
increasing in a downstream direction, away from the area of maximum incision immediately below the
J2 Return. Differences in 2016 and 2021 thalweg profiles are apparent in the sediment augmentation
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area (upstream of Station 84,000) where the 2021 thalweg is higher than 2016 because of augmentation
operations. Downstream in the J2 Return Channel, a segment between Stations 72,000 and 66,000
shows incision relative to the rest of the channel. Below the Overton Bridge, thalweg elevations appear
to have been stable through Cottonwood Ranch and increased upstream of the EIm Creek Bridge (Station
25,000 to 15,000), indicating the bed aggraded in that area.

Figure 3.7 provides annual thalweg profiles for the J2 Return Channel smoothed using 1,005 ft centered
running average elevations to highlight annual profile changes. Thalweg elevations in the sediment
augmentation area generally increased during the augmentation experiment as sediment from
floodplain terraces was mechanically spread across the active channel. Downstream near Station 70,000,
the highest magnitude of incision occurred between 2018 and 2019, with more stability from 2019
through 2021. We explore this segment in greater detail in Section 3.8.
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Figure 3.6. Longitudinal profile of thalweg elevation in 2016 (green) and 2021 (orange). The Geomorphic Grade
Line (GGL) 1s shown in black as a reference for the magnitude of channel incision.
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Figure 3.7. 2016-2021 annual moving average (1,005 ft) longitudinal profiles between J2 Return and
Overton Bridge. Grey area behind profiles indicates the range of values for 2016—2021. Progressive
thalweg aggradation is apparent in the sediment augmentation area and progressive degradation is
apparent downstream in the vicinity of Station 70,000.

Segments of mean change derived from the changepoint analysis for the entire augmentation period
(2016-2021) are presented in Figure 3.8 and mean change values are provided in Table 3.1. After five
years of augmentation, mean change in thalweg elevation in the first 2.3 miles downstream of the
augmentation area ranged from -0.3 to +0.4 ft. This is followed by an approximately one-mile reach with
the most prominent incisional trend in the study area. The incisional reach extends from roughly Station
72,000 downstream to Station 66,000 with mean thalweg incision of -1.3 ft. The thalweg also incised in
the reach immediately downstream with mean thalweg elevation loss of -0.64 ft. Continuing
downstream, the channel transitioned to slight aggradation (+0.2 ft) near the J2 Return Channel
confluence with the North Channel. Near Cottonwood Ranch, mean change shifted to slight thalweg
incision (-0.2 ft). Downstream of Cottonwood Ranch, thalweg elevation increased by an average of 0.5 ft.
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Figure 3.8 2016-2021 thalweg changepoint analysis results. Differences in thalweg elevations
shown in blue. Mean segment change values shown in black. Negative numbers indicate thalweg
incision and positive indicate thalweg aggradation.

Table 3.1. 2016-2021 thalweg changepoint analysis results.

. Segment Thalweg Elevation Change (ft)

Station Range .

Length (mi) Mean | Minimum | Maximum
84,000-78,915 1.0 -0.3 -2.3 4.9
78,915-71,805 1.3 0.4 -3.4 3.1
71,805-66,570 1.0 -1.3 -2.4 3.1
66,570-57,360 1.7 -0.6 -4.7 2.0
57,360-41,520 3.0 0.2 -4.5 0.7
41,520-23,240 3.5 -0.2 -5.1 2.8
23,240-15,000 1.6 0.5 -3.3 2.5

Changepoint analyses were also utilized to detect segments of mean change for each set of consecutive
years during the augmentation experiment to evaluate inter-annual variability (Figure 3.9). In the J2
Return Channel, the segment around Station 70,000 shows persistent loss from 2016 to 2019, with the
most loss occurring in 2019. The thalweg was stable in that area in 2020 and aggraded slightly in 2021.
Downstream of the Overton Bridge, the annual changepoints indicate relative thalweg stability. Table 3.2
shows annual mean thalweg changes summarized by their location either upstream or downstream of

Overton Bridge.
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Figure 3.9. Annual changepoint analysis results of change in thalweg elevation between years.
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Table 3.2. Average thalweg changes upstream and downstream of Overton Bridge with mean flow for
comparison.

Mean Thalweg Change (ft)
Mean Discharge | Mean J2 Return
J2 Return Downstream at Overton Flow
Year Channel of Overton Bridge (cfs) (cfs)
2016-2017 -0.17 0.11 1,780 1,099
2017-2018 0.13 -0.05 1,289 807
2018-2019 -0.10 0.04 2,082 1,155
2019-2020 -0.26 0.05 2,127 1,225
2020-2021 0.04 -0.06 1,008 589

Channel slope and the relationship between slope and planform are important focus areas of this
investigation. As discussed above, the thalweg in our study reach is convex, with slope increasing in a
downstream direction away from the J2 Return. Given this non-linearity and the highly variable thalweg
longitudinal profile elevations, slope was calculated from moving window slope calculations of GAMM
model-derived annual thalweg profiles. The moving window size was two points for Figure 3.10 and ten
points for Figure 3.11. Results for 2016 and 2021 are provided in Figure 3.10. Upstream of the Overton
Bridge, the models reflect the previously described incision that occurred in the vicinity of Station
70,000. When slope is calculated from the 2016 profile, it becomes apparent that slope was highly
variable in this area with slope decreasing from 0.001 to 0.0009 between Station 80,000 to 72,000 and
increasing to 0.0011 at Station 58,000. Taken together, the profile (Figure 3.6) and associated slopes
(Figure 3.10) describe a “high point” between Stations 72,000 and 58,000 of the J2 Return Channel.
Between 2016 and 2021, the thalweg incised through this high point and slope stabilized between
0.00095 and 0.00099. The 2021 slope change near Station 60,000 is likely an important discriminator for
planform change as it is the location where thalweg alignments begin to diverge and the channel begins
to braid.

Downstream of Station 58,000, slope was stable at 0.0011 to approximately the upper end of the
Cottonwood Ranch Reach at Station 42,000. Slope increased to 0.00135 at lower end of the Cottonwood
Ranch Reach (Station 22,000) and declined back to 0.0011 at the KCD. By 2021, slope had stabilized in
this reach as well, increasing gradually from 0.001 to 0.00127 at the lower end of the Cottonwood Ranch
Reach. Downstream of Cottonwood Ranch, slope was stable to slightly declining.
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Figure 3.10. Modeled (GAMM) thalweg profiles and model-derived slopes for 2016 and 2021. Top panel
(sediment augmentation area to Overton Bridge) and bottom panel (Overton Bridge to KCD) both

indicate stabilization in slope over the period of 2016-2021.
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When all annual modeled slope profiles are plotted together (Figure 3.11), it appears that most of the
slope stabilization upstream of Overton occurred between 2016 and 2017. Below Overton, slope
stabilized more incrementally. The oscillation in slope observed in 2016 between Cottonwood Ranch and
the KCD slowly stabilized over the course of the augmentation experiment with slope declining at the
upper end of that segment and increasing at the lower end of the segment.
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Figure 3.11. Annual slope profiles (2016-2021) derived from GAMM thalweg models. Slope profiles
show rapid stabilization of channel slope upstream of the Overton Bridge (2016 to 2017) and progressive
stabilization downstream of Cottonwood Ranch throughout the experiment (2017-2021).

1.19 Llongitudinal profile of mean channel elevation 2016-2021

Longitudinal profiles of thalweg elevations are useful in evaluating incision and slope change during the
sediment augmentation experiment. However, they only describe changes to the deepest part of the
channel. We also examined longitudinal profiles of average cross-sectional elevation to quantify
dispersed channel change beyond the thalweg.

1.19.1 Methods

To calculate average cross-sectional elevation, we first clipped stationed channel transects to confine
them to the active channel, defined as the portion of the channel wetted at a discharge of 2,500 cfs
upstream and 5,000 cfs downstream of Overton. Wetted area was modeled for each year with SRH-2D
(Lai, 2008), using 2016—2021 LiDAR (PRRIP 2022b). Flow area polygons for each year were merged into a
single polygon capturing the entire wetted area during the management experiment. After transects
were clipped to the limits of the active channel, we sampled LiDAR DEM elevations at 3 ft intervals along
each clipped transect and calculated the average elevation. Mean elevations were plotted by station for
each year. At-a-station differences were calculated for each pair of consecutive years from 2016 through
2021, and for the difference between 2021 and 2016. The merged polygon used to clip our transects
includes inactive floodplain elevations that may have been incorporated into the active floodplain via
lateral erosion over the course of the study period. As a result, reductions in mean channel elevation
through time can be the result of either lateral erosion or bed erosion.
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1.19.2 Results

The longitudinal profiles of average cross-sectional elevation for 2016 and 2021 are plotted in Figure
3.12 along with the GGL. Like the channel thalweg, the longitudinal profile of average cross-sectional
elevation is convex in shape due to incision downstream of J2 Return. Maximum divergence from the
GGL occurs near the J2 Return. The profile gradually converges with the GGL in a downstream direction.
Through the Cottonwood Ranch Reach, the average cross-sectional elevation is nearly parallel with the
GGL and close to the predicted GGL elevation. Downstream of Station 12,000 (near EIm Creek Bridge)
the profile of mean elevation converges with GGL due to the backwater effect and consequent upstream
aggradational influence of the KCD.

When mean elevation profiles are compared to thalweg profiles using 2021 as an example, there is a
larger difference between average cross-sectional elevation and thalweg elevation in the J2 Return
Channel compared to downstream of Overton (Figure 3.12). This is a result of incision and the difference
in channel geometry between the single-thread J2 Return Channel versus the wide braided reach
downstream of Overton.

The average elevation in the sediment augmentation area (above Station 84,000) decreased between
2016 and 2021 as a result of augmentation (Figure 3.12). Station 71,250 also experienced a decrease in
mean elevation. Overall, elevation change from 2016 to 2021 was more evident in the J2 Return Channel
than downstream of Overton Bridge

PRRIP Sediment Augmentation Data Synthesis Compilation Page | 67





E

c

E |

> 2,340

9

w

©

5

w= 2,300+

(8]

b £

n a

(/)] 3 C o =

8 < 0 5 g

S 2,260 IS - o @ 2
c © O m 9 x a

o i 8 5 5 )

=2 D £ = £ S &) c

u 5 2 5 2 5 E

g 5 < o o6 o ] >

& 2,220~ , . : -

75,000 50,000 25,000 0

Station (ft)
® 2016 e 2021 2021 thalweg

Figure 3.12. Average cross-sectional elevation longitudinal profile. The geomorphic grade line and 2021 thalweg are shown for reference.
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Figure 3.13 provides annual mean channel elevation profiles for the J2 Return Channel smoothed using
1,005 ft centered running average elevations to highlight annual profile changes. Mean channel
elevation decreased in the sediment augmentation area through the augmentation experiment due to
mechanical removal of sediment from floodplain terraces and placement into the active channel.
Downstream of the augmentation area, areas of large progressive decline in mean channel elevation are
apparent near Stations 82,000, 78,000 and 72,000. These are areas with meanders that are actively
migrating via lateral erosion.

J2 Return to Overton Bridge
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Colored lines are a moving average of 1005 ft.

Figure 3.13. Average cross-sectional elevation longitudinal profile in the J2 Return
channel. Colored lines are a moving average of 1005 ft and grey lines show the range of
values for 2016-2021.

At-a-station change in thalweg and mean channel elevations during the augmentation experiment provide
a comprehensive view of in-channel changes during the augmentation experiment (Figure 3.14). In the
sediment augmentation area, mean channel elevation decreased, and thalweg elevations increased. This
is consistent with the mechanical augmentation of bank sediment into the active channel. The increase in
thalweg elevations persists downstream of the augmentation area to approximately Station 72,000 but
the decrease in mean channel elevation is lower magnitude except in previously identified areas of lateral
channel erosion. The change in mean and thalweg elevations are both generally negative from Station
72,000 to the Overton Bridge. This is an indicator of general channel degradation in that reach.

Below the Overton Bridge, thalweg elevation increased upstream of Cottonwood Ranch and decreased
within Cottonwood Ranch, while mean channel elevation decreased throughout the reach except for
increases near ElIm Creek Bridge. Decreasing mean channel elevation paired with increasing thalweg
elevation is an indicator of channel widening. Increasing thalweg and mean channel elevation is an
indication of deposition or aggradation. Accordingly, we interpret the reach between the Overton Bridge
and Cottonwood Ranch to be stable to widening, Cottonwood Ranch to be slightly degradational, and the
reach downstream to be aggradational. These patterns of erosion and deposition can be more directly

69





26
27

28
29

30

31
32
33
34
35
36

37
38
39
40
41
42
43

44
45
46
47
48
49
50

PRRIP — EDO Review Draft 10/22/2023

assessed through a three-dimensional analysis of volume change that discriminates between lateral and
bed erosion. That analysis is presented in Chapter 4.
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Figure 3.14. Differences in thalweg and average cross-sectional elevation from 2016 to 2021. A line
depicting general trends was estimated with a generalized additive model.

1.20 Wetted Width

As discussed previously, a portion of the J2 Return Channel transitioned from a historically wide braided
planform to a narrow wandering planform over several decades after the J2 Return began operations in
the 1940s. Evaluating spatial and temporal trends in wetted width, or the width of channel inundated by
water during a reference flow, provides clues about the progression of incision and narrowing in the J2
Return Channel as well as potential effects of sediment augmentation.

1.20.1 Methods

Analyses of wetted widths are necessarily tied to one or more reference flows. For this analysis, we used
a flow of 2,000 cfs to remain consistent with ongoing system-scale monitoring efforts (PRRIP EDO,
2022a). In general, 2,000 cfs is the approximate flow in the J2 Return Channel when the return is
operating at full capacity.’* Downstream of Overton, a flow of 2,000 cfs was chosen for system-scale
analyses of wetted width as it is sufficient to inundate bedforms and fill the entire channel without
overtopping banks.

Wetted widths prior to and during the augmentation experiment were modeled using a combination of
one-dimensional (1D) and two-dimensional (2D) hydraulic models of the study area. Wetted widths in
2009 and 2012 were modeled in 1D HEC-RAS at 78 cross-sections (PRRIP 2022a, HEC-RAS 2008) spaced
an average of 1,165 ft apart through the study area. These models pre-dated topobathymetric LiDAR and
relied on a combination of terrestrial LiDAR and supplemental field surveys. Once topo-bathymetric
LiDAR were available in 2016, the Program shifted to annual two-dimensional hydraulic modeling using
the Bureau of Reclamation SRH-2D modeling platform (Lai 2008). To provide for a direct comparison of

14 J2 Return flow of approximately 1,800 cfs and an additional 200 cfs of groundwater return flows.
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HEC-RAS and SRH-2D wetted widths, we clipped HEC-RAS cross station lines to SRH-2D water surface
polygons (2016, 2017, 2021) which allowed us to report 2D wetted widths at 1D cross section locations.
Statistical tests of differences between mean width in three reaches (augmentation area, J2 Return
Channel, and downstream of Overton) were completed with the emmeans package in R version 4.2.2
(Lenth 2023).

1.20.2 Results
The results of the wetted width analysis can be viewed as a continuum from upstream to downstream
(Figure 3.15) or broken into three reaches and averaged (Table 3.3). The first reach is from the J2 Return
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to the downstream boundary of the augmentation area. This is the reach in which the channel was
mechanically widened by bulldozing terraces and spreading the terrace sediment over the channel bed.
Because of augmentation activities, widths in this reach increased dramatically in 2017, the first year of
sediment augmentation. The second reach extends from the downstream boundary of the augmentation
area to the Overton Bridge. This reach shows year-to-year width variations, but on average no
progressive widening or narrowing (Table 3.3). In this reach, Tukey-adjusted pairwise comparisons of
mean width between years do not reveal significant change in sequential years but do detect a
significant difference between 2009 and 2016 wetted widths, with 2009 having higher width on average
in the J2 Return Channel between stations 84,000 and 55,000 (mean difference 120 ft, p<0.025 at the
95% confidence level). Pre-2016 widths are derived from a 1D model while post-2016 widths are derived
from a 2D model. While this inconsistency should not obfuscate large changes, it precludes fine-scale
analysis of year-to-year variation. Downstream of the Overton Bridge, the channel receives water inputs
from both the J2 Return Channel and the North Channel, making it subject to natural high flow events in
a way that the J2 Return Channel is not. A high flow event in 2015 had a large morphological impact on
the reach downstream of Overton including substantial bank erosion. The result of this event can be
seen in the 50% increase in width from 2012 to 2016 below the confluence. This increase in width was
maintained with additional slight increases during the sediment augmentation experiment.

Figure 3.15 Wetted width at HEC-RAS cross-sections in 2009—2021. Widening due to augmentation
(2017, 2021) is visible upstream of the Augmentation Boundary and widening due to the 2015 flood
visible downstream of Overton Bridge.
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Table 0.3 Mean wetted width and standard deviation (SD) in three reaches, measured at 78 HEC-RAS
cross-section locations. Augmentation beginning in 2017 increased width in Reach 1. Flooding in 2015
caused Reach 3 to widen between 2012 and 2016.

Reach 1 J2 Reach 2
to Augmentation Augmentation Boundary Reach 3
Boundary to Overton Overton to KCD
Year Mean (ft) SD (ft) Mean (ft) SD (ft) Mean (ft) SD (ft)
2009 290 90 440 130 490 150
2012 190 40 360 120 480 140
2016 280 60 350 120 720 160
2017 510 200 380 150 740 150
2021 540 180 360 140 760 130

We compared 2021 wetted width with modeled channel slope to identify slope-width relationships in
the study area (Figure 3.16). In 2021, there is an upward inflection in both slope and wetted width near
Station 60,000. Between Station 60,000 and 30,000, both width and slope appear to increase together.
Below Station 30,000, both width and slope decrease. However, width decreases more substantially than

slope.

In terms of the relationship between slope and planform (with width as an indicator), it appears that
both slope and width increase at a higher rate once slope exceeds 0.001. Slope and width are correlated
throughout the study area between Stations 84,000 and O (Pearson correlation coefficient 0.71; R? =
0.51, correlation p-value <2.2E-16). This is an indication that 0.001 could be the threshold slope between
wandering and braided planforms in this section of the Platte River. Once slope exceeds 0.001, the
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channel begins to braid with the amount of braiding (width as proxy) increasing with increasing slope.
The relationship between width and slope is less clear below Station 30,000. This is likely due to the
presence of a major flow split in that reach where flow is distributed between two channels separated
by a large permanent island.

Figure 3.16. 2021 channel slope of the GAMM-modeled thalweg (top) and wetted width at 2,000 cfs
(bottom). Width and slope increase together between Station 60,000 and 30,000.

1.21 Sinuosity of the J2 Return Channel

Similar to wetted width, evaluating spatial and temporal trends in sinuosity provides clues about the
progression of incision and narrowing in the J2 Return Channel as well as potential effects of sediment
augmentation.

1.21.1 Methods

We analyzed pre-augmentation changes in channel sinuosity in the J2 Return Channel between 1969 and
2016 using hand-delineated channel thalwegs from aerial imagery (see Chapter 2). For the analysis of
post-augmentation sinuosity, we used geoprocessing techniques described in Section 3.4.1 to delineate
thalwegs from topobathymetric LiDAR. These lines were then smoothed in ArcGIS Pro version 3.0.3 using
polynomial approximation with an exponential kernel smoothing algorithm and a tolerance of 300 ft. We
compared the smoothed LiDAR-derived thalwegs to hand-delineations for overlapping years and found
results to be similar, although hand-delineations yielded a higher average sinuosity by 0.01. Therefore,
we plot and interpret sinuosity derived from both methods together.

1.21.2 Results

Sinuosity results are presented in Figure 3.17. Prior to initiation of sediment augmentation, sinuosity of
the J2 Return Channel had increased steadily since the early 2000s. Sinuosity declined in 2017 due to the
construction of a meander cutoff immediately below the J2 Return (see Chapter 1). The cutoff rerouted
the channel to avoid erosion of private property and straightened the alignment of the channel,
decreasing length by about 1,300 ft. After 2017, sinuosity continued to increase throughout the duration
of the augmentation management experiment. This is due to the continued development of meanders in
the wandering segment of channel.
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Figure 3.17 Ratio of thalweg to straight-line length (sinuosity) in the J2 Return Channel between 1969
and 2021. Figure shows a trend in increasing sinuosity beginning in the early 2000s. Sinuosity declined in
2017 due to the construction of a meander cutoff as part of augmentation operations. Despite the
cutoff, the trend of increasing sinuosity continued during the augmentation experiment.

1.22 Focused analysis of incision in the vicinity of Station 70,000

We identified a reach of river extending from Station 72,000 to 65,000 that required deeper investigation
due to higher magnitude of change relative to other river segments. The reach is referred to as Reach
70,000 due to its proximity to River Station 70,000. In addition to a more detailed evaluation of prior
analyses, we measured six channel cross sections from LiDAR data in this reach to provide a cross-
sectional view of channel change during the augmentation experiment.

A detailed plot of 2016 and 2021 longitudinal profiles of the thalweg, 1,005 ft centered moving average
thalweg elevations, and GAMM-predicted thalweg elevations is presented in Figure 3.18. A comparison
of thalweg profiles indicates at-a-station change was highly variable with the highest magnitude of
incision near Station 71,000 at the apex of a meander. Overall, the modeled thalweg profiles indicate
significant incision of the thalweg beginning at Station 73,000 and ending at approximately Station
57,000. Within this reach the maximum magnitude of modeled thalweg incision (> 2 ft) occurred in the
vicinity of Station 70,000.
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Figure 3.18. Longitudinal thalweg profiles and thalweg models (GAMMs) for 2016 and 2021 between
Station 75,000 and 55,000.

Annotated Reach 70,000 REMs for 2016 and 2021 are presented in Figure 3.19. The REMs indicate
intensification of the existing meander and formation of a new meander just downstream of Station
70,000. Incision is apparent in the downstream extension of the eight ft and ten ft REM classes between
2016 and 2021. Figure 3.20 provides the location of cross sections between Station 71,580 and 68,940
within 2016 and 2021 aerial imagery.
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Figure 3.20. Aerial imagery of Reach 70,000 in 2016 (top) and 2021 (bottom). A black rectangle extends
from Station 71,835 to Station 66,435 and delineates the reach with the most change. Cross section
locations are noted in red.
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LiDAR-derived transect plots for the six cross sections between Station 71,580 and 68,940 are provided
in Figure 3.21. All cross sections show some degree of lateral erosion between 2016 and 2021. This is
most apparent at Station 71,580, 71,070, 68,940 and 68,050 transects which are all located at or near
the apices of developing meanders. In terms of thalweg incision, the three most upstream cross sections
experienced the highest magnitudes of incision in 2019 with some thalweg infilling in subsequent years.
The three downstream cross sections did not experience thalweg infilling after 2019. Change in channel
geometry at the furthest downstream cross section (67,355) indicates a planform shift at that location in
2019 with the development of an incised low flow channel near the midpoint of the cross section that

persisted through 2021.

Cross Section at Station 71,580

Cross Section at Station 68,940

2,331

2,329

2,327

2,325

2323

Elevation (ft)

o .4
w W
2 8
© =

2,317

2315

2,313

400 600

Distance (ft)

800 1,000 1,200

Cross Section at Station 71,070

2311
0

Cross Section at Station 68,050
31

200 400

Distance (ft)

2329
2,327

2,325

~
w
I
@

2,321

Elevation (ft)

N
4
©

2317
2315

2313

200 400 600

Distance (ft)

800 1,000 1,200

Cross Section at Station 69,660

231

Cross Section at Station 67,355
0

200 400 600

Distance (ft)

800 1,000

2,328
2,326

2,324

~
©
R
1N

2,320

Elevation (ft)

N
w
®

2,316
2314

2312

200 400 600

Distance (ft)

2016

800 1,000 1,200

2017 2018

2,310
[

200 600

Distance (ft)

2021

800 1,000

2019 —2020

Figure 3.21. Cross sections viewed from river left to right, looking in the downstream direction at 6
locations in Reach 70,000 of the J2 Return Channel.
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16  Sinuosity in Reach 70,000, calculated as thalweg length within the black rectangle in Figure 3.19,
17 increased from 2016 to 2021 (Figure 3.22a). This is evident in REMs and aerial imagery as meanders

Sinuosity in Station 70,000 Reach
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Figure 3.22. (a) Sinuosity of Reach 70,000, measured in the area delineated by the black rectangle in
Figure 3.20. Sinuosity is the ratio of along-channel distance to straight line distance. (b) Slope of
reach 70,000, measured as the slope of a linear regression between elevation and along-thalweg
distance within the black rectangle in Figure 3.20. Note that slope presented here is calculated with
actual distance along the thalweg, rather than stationed distance or the GAMM-derived thalweg
estimate.
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expanded during this period (Figures 3.19-3.20). Over the same period, channel slope decreased in this
area due to events in 2019, although slight increases occurred before and after 2019 (Figure 3.22b).
Spatially, slope from Station 76,000 to 65,000 increased (Section 3.4.2; Figure 3.10 top) and slope
decreased from Station 65,000 to 50,000 as the thalweg incised through a “high point” in the channel
profile.

This area is evolving and appears to have been the focal point of incision and planform change in the J2
Return Channel during the sediment augmentation experiment. The pace of this migration should be
monitored, especially in absence of sediment augmentation, to evaluate how the channel continues to
evolve.

1.23 Discussion

To evaluate sediment augmentation effectiveness since sediment augmentation began below the J2
Return, we examined longitudinal change starting in 2016, the year immediately prior to sediment
augmentation. Analyses extended through 2021 to incorporate the first five years of the sediment
augmentation management experiment. Using results from relative elevation to the floodplain, thalweg
elevation, average cross-sectional elevation, and channel geometry, we found evidence of aggradational
augmentation response in the upper portion of the J2 Return Channel. The lower portion of the J2
Return Channel degraded during augmentation, especially as a result of high flows in 2019. Downstream
of Overton Bridge, minor aggradation and degradation was observed at much smaller magnitudes than
in the J2 Return Channel.

Upstream of Station 70,000 (the first 2.3 miles below sediment augmentation), the channel elevation
increased. Sediment inputs during this time formed bars, decreased pool depths, and generally aggraded
the channel. Though low magnitude when averaged through the reach, this gain in elevation could be
partially attributed to sediment augmentation efforts, with some additional sediment inputs from the
breakthrough channel prior to 2019. The breakthrough channel is discussed further in Chapter 4.

Moving downstream of the aggradational reach within the J2 Return Channel, the remaining length of
channel upstream of the North Channel confluence continued to degrade during the first few years of
the sediment augmentation experiment. Thalweg and average cross-sectional elevation decreased, and
the reach surrounding Station 70,000 experienced the most negative change. Within this reach,
meanders grew and migrated downstream. Although already incising, the reach experienced a large
magnitude incisional event in 2019. Since 2019, when high flows occurred and the breakthrough channel
was closed, bed elevations in this reach have been stable though sinuosity has continued to increase.

Lateral migration recruits additional sediment to the channel and is therefore not considered a negative
outcome, but increased lateral migration can result in lowered channel slope, which in turn may affect
planform. In the remaining braided section of the J2 Return Channel, both width and slope increase
steadily in the downstream direction. We estimate that the increase reflects an approximate slope
threshold of 0.001 for channel planform transition between wandering and braided in this area (Station
65,000—-60,000). As meanders continue to expand and add channel length in this vicinity, slope is
expected to decrease accordingly and shift the planform transition further downstream. It is possible
that upstream portions of the J2 Return Channel have adjusted to a relatively constant slope that yields a
consistent wandering planform and may not evolve further under the current discharge and sediment
regime. However, without sediment augmentation, and with the 2019 blockage of sediment and flow
inputs from the breakthrough channel, the previously adjusted channel length is subject to additional
change.
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Changes downstream of Overton Bridge were generally subtle and lower magnitude than changes within
the J2 Return Channel. Some bars dissipated during the study period. This change could be attributed to
low magnitude degradation and management actions (e.g., vegetation disking in 2018) between 2016
and 2021. Generally, the reach downstream of Overton retained high wetted widths since 2015 with
little to no detectable change in channel elevations and geometry. The channel is aggrading upstream of
Elm Creek Bridge. This aggradation is potentially associated with the buildup of sediment upstream of
the constriction at EIm Creek Bridge and behind KCD.

The J2 Return Channel, especially Reach 70,000, is sensitive to high flows and experienced overall
average loss in elevation during the three highest flow years within the study period (2016-2017, 2018-
2019, and 2019-2020; Table 3.2). During the two drier years (2017-2018 and 2020-2021), elevation
gained on average in the J2 Return Channel. During all years measured, reach-averaged losses and gains
have opposite signs in the J2 Return Channel versus downstream of Overton Bridge, i.e., when the J2
Return Channel experiences elevation loss, the channel downstream of Overton experiences elevation
gain. Losses versus gains relative to flow magnitudes are reversed within the reach downstream of
Overton Bridge. During lower flow years, the channel degraded downstream of Overton, and during high
flow years the channel aggraded. This behavior can assist future assessment of the general fate of
augmented sediment. During dry years, more augmented sediment remains within the J2 Return
Channel, and during wet years more sediment (both augmented and stored) is transported downstream
of Overton. Because the system upstream of Overton Bridge continues to receive insufficient sediment
supply for sediment balance, high sediment transport years lead to channel degradation and threat of
planform migration downstream within the J2 Return Channel. Though incision may be present in the J2
Return Channel during years with high flow, high transport years also yield important sediment inputs to
downstream habitat.

The primary goal of sediment augmentation is to halt downstream progression of incision and
narrowing. The transition from wandering to braided planform is roughly 3 miles upstream of Overton
Bridge. Here, the wandering planform migrated downstream during the augmentation experiment by
roughly 2,000 ft. This length estimate of channel planform migration over 5 years, and the approximate
distance of 3 miles downstream to Overton Bridge, indicate that a wandering planform could migrate to
the Overton Bridge on the order of 40 years. Though this estimate is general, it implies that the
timescale for complete planform transition of the J2 Return Channel is decadal. Incision and planform
change are measurable threats to habitat downstream of the Overton Bridge, but the confluence with
the North Channel provides significant sediment inputs which are not quantified in this study. Analogous
to sediment inputs from tributary confluences (Benda et al., 2004), water and sediment inputs from the
North Channel offset some of the risk associated with incision caused by the J2 Return. Thus, related
channel changes downstream of the confluence are likely to occur at a slower pace than within the J2
Return Channel.

Future analyses to advance our understanding of channel behavior downstream of the J2 Return include
more detailed analysis of changes in channel width and slope, quantification of lateral migration of the
channel thalweg, and statistical or morphodynamic models to relate channel response to sediment
supply and flow. There are limitations to examining change with one metric at a time longitudinally. For
example, confining analysis of change within the channel thalweg leads to continued uncertainty
regarding the active channel and floodplain outside of the deepest portion of the channel and omits
information about overbank deposition and secondary flow paths. Thus, we extend our analyses in the
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following chapter with examination of volume change to quantify sediment erosion and deposition
within the study reach.
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Volume change analysis

1.25 Abstract

We used topobathymetric elevation data to calculate volumes of sediment that deposited or eroded
between the Johnson No. 2 Hydropower Return (J2 Return) and the Kearney Canal Diversion (KCD).
Using hydraulic modeling results, we separated lateral erosion from bed aggradation and degradation.
We found that the study reach became less degradational in years since sediment augmentation began.
Bed erosion has decreased 45% to 60% upstream of Overton Bridge. Our data indicate that a
combination of hydrology, natural sediment sources, and augmented sediment have played a role in this
reduction.

1.26 Introduction

As discussed in Chapter 1, the Platte River Recovery Implementation Program (PRRIP or Program)
attempted to estimate the sediment deficit in the Program’s Associated Habitat Reach (AHR) created by
the J2 Return structure using various measured and theoretical sediment transport functions that tie
transport to flow. The estimated deficit ranged from 50,000 tons per year (35,000 yd3/yr.) between
Overton Bridge and Kearney (Tetra Tech, 2017), to a 109,000 tons per year (73,000 yd3/yr.) deficit
between Overton and EIm Creek (The Flatwater Group, Inc, 2010). The 2017 estimate is less than half
that of the 2010 estimate, despite covering a longer stretch of river with no major sediment sources.
This disparity underlines the uncertainty and difficulty in comparing theoretical and field sediment data.

The Program began a full-scale sediment augmentation management experiment in 2017 with the
purpose of offsetting the deficit and assessing effectiveness of augmentation in stabilizing the J2 Return
Channel. Specifically, the Program began to augment 60,000-80,000 tons (40,000 — 60,000 yd?) of
sediment immediately downstream of the J2 Return each year. Effectiveness is assessed using Light
Detection and Ranging (LiDAR) topographic data and hydraulic modeling data to measure actual
volumetric change in our study area. This approach, dubbed the “morphological approach” (Anderson,
2019; Vericat, et al., 2017), makes the most of our high-resolution LiDAR data to calculate change under
known (or mostly known) circumstances.

Chapter 3 focuses on evaluation of longitudinal change in channel morphology during full-scale
augmentation operations. Two of the primary limitations of that effort were 1) inability to quantify
sediment flux through the study area and 2) lack of differentiation between lateral and bed erosion.
Lateral erosion is sediment removal from banks and islands due to horizontal stress, while bed erosion is
sediment removal from the riverbed due to vertical stress. Lateral erosion is a natural result of channel
migration or width adjustment due to increased flow. With lateral erosion, sediment that was previously
stored in the bank is added to the system. This sediment is incorporated into downstream bars and may
reduce downstream deficits. In this way, lateral erosion is fundamentally different from bed erosion
which signals channel deepening and further disconnection from the floodplain.

In this chapter, we expand LiDAR-derived longitudinal analysis into three-dimensional estimates of
annual volume change during the sediment augmentation experiment that differentiate between bed
and lateral erosion. To increase the utility of our findings, we also expanded the analysis to include the
years of 2009-2016 prior to augmentation activities. During that period, the Program collected
topographic bare earth LiDAR. From 2016 to present, bathymetric LiDAR has been collected.
Topobathymetric LIDAR penetrates the water surface and returns highly accurate estimations of the river
bottom. Lack of bathymetry prior to 2016 adds uncertainty to volume change estimates, which is
described in more detail below. Throughout this chapter, volume change estimates for 2009-2016 are
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referred to as Pre-Augmentation. Annual estimates during the augmentation experiment are referred to
as Post-Augmentation.

1.27 Methods
1.27.1 Data sources

1.27.1.1 Topographic and bathymetric data

The Program has collected high-resolution LiDAR data across the study area each year since 2009. The
data have 2.3 ft spatial resolution and vertical error of less than 3 inches (Dewberry, 2010). Prior to 2016,
topographic LiDAR collected elevations only over dry portions of the banks and riverbed. Topographic
LiDAR does not collect elevation in wetted areas, which were “hydroflattened” to smooth and
approximate the water surface elevation. During dry years such as 2009, (see Table 4.1) water covered a
small proportion (25%) of the active channel area, allowing for 75% LiDAR coverage. The primary data
source for pre-2016 topography in the wetted portion of the channel was 2009-2016 systematic surveys
of channel cross-section elevations conducted for the system-scale channel geomorphology and
vegetation monitoring project (Tetra Tech, 2017). Prior to 2009 limited bathymetric survey data is
available dating back to 1998.

Starting in 2016, topo-bathymetric LiDAR was deployed which allowed for the collection of both
topographic and bathymetric data. Between 2016 and 2021 LiDAR elevation data were collected by
Quantum Spatial Inc. (QSI) in either October or November. The data have 2.3 ft spatial resolution and
vertical error of less than 3three inches for dry areas and less than or equal to 9 inches for wet areas
(QSI, 2016- 2021). For further discussion on LiDAR uncertainty see section 4.3.3.

1.27.1.2 Hydraulic data

Since 2016, annual topo-bathymetric data has been used to update an SRH-2D (Lai, 2008) hydraulic
model of the AHR that computes depth, velocity, and shear stress at each two-dimensional (2D) node
over a range of in-channel flows (500 to 5,000 cfs). Prior to 2016, two one-dimensional (1D) hydraulic
models were created, the first using 2009 LiDAR and survey data, the second using 2012 LiDAR and
survey data. Model results from 2009 and 2016—-2021 were used in this analysis to clip difference rasters
to the active channel and partition lateral erosion from bed aggradation and degradation. To convert 1D
model results to 2D water extent polygons, we exported water surface elevation (WSE) data to ArcGIS
using HEC-GeoRAS (HEC-RAS, 2008) and created a digital triangulated irregular network (TIN) of the
water surface. We then subtracted LiDAR data from the TIN of the modeled WSE, producing a raster of
positive depth values where the ground was below the water surface. We then manually removed
puddles, abandoned channels, and other low-lying areas that were not hydraulically connected to the
river.
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Table 0.1. Data used for volumetric analysis.

2009 and 2012 2016 - 2021
LiDAR date, resolution March 2009, November Fall (Oct or Nov), 2.3 ft
2012,2.3 ft Topo-bathymetric
Topographic only
Flow rate during LiDAR J2 Return Overton J2 Return Overton
collection (cfs) 0-134 200-400 90-2,000 250-2,400
Hydraulic model HEC-RAS 1D SRH-2D

1.27.1.3 Hydrologic data

There are two data sources for discharge data between the J2 Return and the KCD. The first is the United
States Geological Survey (USGS) stream gage at the Overton Bridge (06768000) located seven miles
downstream of the J2 Return and ten miles upstream of the KCD. This gage captures the total flow
immediately downstream of the confluence of the J2 Return Channel and the North Channel of the Platte
(North Channel). The second source is Central Nebraska Public Power and Irrigation District (CNPPID)
records of discharge released from the Tri-County Supply Canal (Supply Canal) into the J2 Return Channel
via the J2 Return. Typically, J2 Return releases represent the majority of total flow in the J2 Return Channel
except for 200-300 cfs of baseflow.

During high flow conditions between 2009 and 2019 there were several occasions when surface flow from
the North Channel activated a channel (the breakthrough channel) that runs to the upper end of the J2
Return Channel (see Figure 4.1). The breakthrough channel was bermed in 2019 to prevent flow from
entering and endangering a gas pipeline. Prior to being blocked, aerial imagery and changes in topography
indicate that the channel periodically conveyed a substantial volume of flow and sediment to the J2 Return
Channel.
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Figure 0.1 Breakthrough channel connecting the North Channel to the J2 Return Channel during high flow
conditions prior to 2019.

Figure 4.2 presents 2009-2021 flow at the Overton Bridge (blue) alongside J2 Return releases (orange).
J2 Return flows never exceeded 2,025 cfs during this period, whereas the Overton gage shows that there
were several months in which mean flow was above 6,000 cfs. The peak daily flow of 15,300 cfs at
Overton occurred in June of 2015. This flood had large geomorphic effects downstream of Overton such
as high lateral erosion and channel widening (Section 3.6). As a result of the controlled hydrology from
the J2 Return (except for occasional breakthrough channel activation), the J2 Return Channel does not
experience floods that accelerate sediment transport, erosion, and change. This limits the ability of the
channel to advect and convey augmented sediment that is placed within the J2 Return Channel.
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Figure 0.2 Monthly mean discharge from CNPPID to the J2 Return Channel and at the USGS Overton gage
from 2009 to 2021.

1.27.1.4 Sediment data

There is very little suspended sediment and no bed load entering the J2 Return Channel from the J2
Return. In the years since the breakthrough channel was plugged (2019),, this has resulted in effectively
no sediment entering the upstream end of the channel. As such, the primary source of sediment in that
reach (absent breakthrough) has been erosion of bed and bank material.

Initiation of the sediment augmentation experiment in 2017 added a new sediment source through
mechanical augmentation of sediment from high terraces immediately downstream of the J2 Return.
Table 4.2 shows the amount of sediment that was made available for transport via augmentation in each
year. The volume for 2017 is lower than other years because some excavated sediment was used to
restore eroded cropland and construct a berm to arrest lateral erosion that was threatening a home
along the south bank.

In years when the breakthrough channel was active, large amounts of sediment were also eroded and
transported into J2 Return Channel in approximately the same location as the mechanical augmentation.
The volume of sediment contributed via the breakthrough channel was calculated using the same
method of analyzing difference rasters that was used across the entire study reach (see Section 4.3.2).
Prior to annual topo-bathymetric data collection beginning in 2016, volume change below water surface
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is calculated as a range of values (Section 4.3.2). Prior to augmentation, the only known source of
sediment to the J2 Return Channel was the breakthrough channel which contributed an annual average
of 32,800-33,500 yd® between 2009 and 2016 (Table 4.2, Figure 4.3). Years in which augmentation and
breakthrough channel activation both occurred had the highest sediment inputs, with a maximum of
104,000 yd? in the 2017-2018 year.

Table 0.2 Sediment added to the J2 Return Channel.

Breakthrough Channel Augmented Volume (yd?) Total (yd®)
Volume (yd3)
2009 - 2016 262,000-268,300 0 262,000-268,300
2016 - 2017 71,600 23,000 94,600
2017 -2018 61,100 42,900 104,000
2018 - 2019 19,900 42,300 62,200
2019 -2020 0 57,700 57,700
2020-2021 0 51,300 51,300
120000
100000
80000
S5
s
o 60000
o]
p
O
40000
20000
0
2009 - 2016 2017 2018 2019 2020 2021
Annual Average
B Augmentation Volume m Breakthrough Channel Volume m Hydroflattening Uncertainty

Figure 0.3 Sediment added to the J2 Return Channel downstream of the return through erosion in the
breakthrough channel (orange) and sediment augmentation (brown).
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1.27.2 Volume change (LiDAR raster differencing)

Annual volume change estimates were developed via LiDAR raster differencing. We created annual
difference elevation rasters by subtracting the earlier year from the more recent year. We then clipped
the difference rasters to the active channel (Figure 4.4) to remove dry floodplain areas that were not
altered by flow. Removing these areas improved our accuracy because we found non-random error in
LiDAR data for many floodplain areas due to year-to-year changes in vegetation. The active channel clip
area was based on the hydraulic model’s active flow conveyance area but manually widened in places to
include areas of bank failure that were not wet. The hydraulic model results represented an approximate
bankfull discharge of 2,500 cfs for the J2 Return Channel and 5,000 cfs for the reach downstream of the
confluence with the North Channel. The active channel changes every year, so delineations are unique
for each analysis year.

- -

R ﬁuﬁr T

w_(),\.a

Y
Value
2322.97

2292.8

Figure 0.4. Example of raster differencing and clipping to the active channel at the Overton Bridge. 2009
elevations were subtracted from the 2016 elevations, resulting in a raster ranging from 10.69 ft of
aggradation (purple) to 16.80 ft of erosion (orange).

In 2009, LiDAR rasters were hydroflattened within the wetted areas so change is presented as a range of
possible values based on potential erosion and aggradation below the 2009 water surface. The
hydroflattened areas often experienced aggradation as the channel migrated during the intervening
years. In the 2016—2009 difference raster, this resulted in a net positive change above the 2009
hydroflattened elevation, meaning that the channel below the 2009 water surface filled in completely
with sediment in many places. Based on the 2009 hydraulic model, the average depth of flow on the
date of LiDAR collection was one ft. Multiplying this by the hydroflattened area gives a total underwater
volume of 156,000 yd? in the J2 Return Channel reach. We used this estimate to represent maximum
potential aggradation not accounted for during raster subtraction due to missing bathymetry data in the
2009 LiDAR.

We defined lateral erosion as areas that experienced bank erosion or failure due to hydraulic activity.
Following this erosion, previously dry areas become accessible to flow. To identify these “newly wet”
areas and thus areas of lateral erosion, we converted HEC-RAS and SRH-2D modeled water extents into
3x3 ft WSE raster grids (Figure 4.5A). We then intersected the rasters (2,500 cfs in the J2 Return Channel
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and 5,000 cfs below the North Channel confluence) and identified cells where water was newly present
to create a mask of lateral erosion for each difference raster (Figure 4.5B).

2009 Model
2016 Model

2016 — 2009
Lateral Erosion

Figure 0.5. Lateral erosion was delineated by differencing hydraulic model results (A) and isolating newly
wet areas (B).

Based on results of the System Scale Monitoring Report (PRRIP EDO, 2022b), the average wetted width
of the J2 Return Channel is 450 feet. We chose to quantify sediment volume flux from year to year at a
resolution of approximately two channel widths (900 feet) along the study reach. To accomplish this, we
generated 900-foot-wide rectangles along the channel centerline that encompassed the entire channel.
Using these rectangles as regions and values from the difference rasters clipped to the active main
channel, we then summarized the data in each region using the ArcGIS Pro Zonal Statistics as Table tool
(Figure 4.6). The sum of raster values in each region was multiplied by the area of the difference raster
cell (9 ft?) to compute the change in volume for that region. This sum includes all volume change
including lateral erosion. We then used the same process to calculate volume change under the lateral
erosion masks. Bed erosion was quantified by subtracting the lateral erosion quantity from the total
volume difference for each region.

PRRIP Sediment Augmentation Data Synthesis Compilation Page | 91





180

181
182
183
184
185

186
187
188
189
190
191
192
193

194
195
196
197
198
199
200

201

202
203
204
205
206
207
208
209

PRRIP — EDO Review Draft e e 10/22/2023

Figure 0.6. Using the zonal statistics tool, elevation differences in each 900-ft wide zone were summed.
Zones are bounded in black and numbered 87-93 in this figure. The sums were then converted from ft to
ft2 by multiplying the elevation difference by the raster cell area (9 ft?). The process was repeated to look
only within the lateral erosion mask, shown in orange, to obtain the volume of lateral erosion in each

zone.

1.27.3 Flow normalization of volume change

In most instances, volume change is divided by the number of years over which the change occurred.
Another method to examine the volume change is to normalize the results by flow rather than year. This
type of normalization allows us to control for the exponential relationship between flow and sediment
transport, meaning that we can observe results without needing to account separately for wet and dry
years. This procedure can only be used for normalization of volume change downstream of Overton
Bridge because we do not have a complete set of flow data for the upstream reach due to ungaged flow
from the breakthrough channel.

Normalization by flow was calculated by dividing volume change by the q dividend (Equation 4.1). The q
dividend is the square of the flow volume that passed through the channel during the time that the
volume change occurred. It is calculated by converting the daily mean flow rate to units of cubic yards
per day, then squaring this value. Finally, the squared values are summed, and the resulting quantity is in
units of 1/yd>. Sediment transport capacity is often related to a power function of flow, with common
exponents ranging from 1.4 to 2.4 (Julien & Simons, 1985). For the purposes of this analysis, we chose an
exponent of 2.0 as recommended by our Independent Science Advisory Committee (ISAC, 2023).

Equation 4.1 q dividend =Y, Q*

1.27.4 Uncertainty in LiDAR differencing

Between 2016 and 2021 LiDAR elevation data were collected by Quantum Spatial Inc. (QSl) in either
October or November. The rasters have 3 ft spatial resolution and vertical error of less than 3 inches for
dry areas and less than or equal to 9 inches for wet areas (QSl, 2016- 2021). In 2009 LiDAR was collected
by Dewberry at the same spatial resolution and with similar dry vertical error. All accuracy values
reported by the contractors are presented in Table 4.3. Accuracy was assessed at the time of data
collection, and is based on comparison of field RTK GPS ground control check points to the LiDAR DEM.
The accuracy values represent the 95% confidence interval, as derived from the population of
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differences between field-measured and DEM values. Accuracy assessments are designed to meet the
guidelines of the Federal Geographic Data Committee National Standard for Spatial Data Accuracy
(FGDC, 1998). From 2016—2021 the accuracy assessment data indicate elevation values in wet areas had
consistently higher uncertainty than dry areas across all years. As a result of deeper and more turbid
water during the period of data collection, wet areas in 2019 had a higher uncertainty value at 9 inches
(Table 4.3).

Table 0.3. Vertical accuracy estimates for the LiDAR DEM surfaces from each year for wet and dry areas.
Accuracy values represent 95% confidence in the estimate.

Year Dry Accuracy (in) Wet Accuracy (in)
2009 3.0 NA
2012 1.6 NA
2016 1.7 3.1
2017 2.2 4.6
2018 1.2 4.2
2019 1.2 9.0
2020 2.2 3.1
2021 1.7 2.1

Several methods exist in literature for quantifying error from difference rasters including the use of fuzzy
inference systems (Wheaton et al., 2010; Bangen et al., 2016) for systematic error and the use of
probability thresholds to limit noise when quantifying total erosion or total deposition (Lane et. al.,
2003). In our assessment of net volume change we were able to disregard normally distributed random
errors as these become negligible when summed over a large area (Anderson, 2019). Further, due to our
goal of assessing fluctuations in bed volume and the partition between bed and lateral erosion, we
determined that probabilistic thresholding would overemphasize the importance of mass bank failure as
these large changes would always be above the significance threshold, while subtle bed changes would
not. Our priority, therefore, was to eliminate or minimize all sources of systematic error.

Two sources of systematic error were observed in our datasets: those due to flightline-dependent tilts
(see Anderson, 2019) and those due to vegetation changes outside the active channel area (e.g., crop
fields). To address the first source, QSI performed additional post-processing to correct flight line errors
using the 2019 LiDAR flight as a control (QSl, 2020b). The post-processing involved recalibrating 2017
and all future flights to the 2019 dataset by focusing on surfaces that do not change between years
(paved roads, building corners, repeat survey markers, etc.). This was not completed for the 2009
dataset, in which systematic error due to hydroflattening is already being accounted for by estimating
and reporting a range of possible aggradation. Systemic error due to vegetation change was primarily
observed outside of the active channel in areas that experience plowing, tree clearing, mowing or haying
vs. rest years for grasslands, or other major changes to vegetation height and cover that may be near or
within typical accuracy estimates. These typical problem areas are not often located within our area of
interest for erosion and deposition (active channel), so by clipping the difference rasters to the active
channel, these areas are removed from our calculations. Following this post-processing effort to remove
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systematic error, and with the given reported accuracies, we believe it is reasonable to quantify change
without using thresholds or other methods that may exclude data.

1.28 Results

1.28.1 Pre- and post-augmentation volume change results

To understand the relative influence of sediment augmentation on volume change and sediment flux
within the study area, it is helpful to compare data grouped into pre- and post-augmentation time
periods. The earliest Program LiDAR data was collected in 2009 and the first augmentation project
occurred in the fall of 2017, prior to LiDAR collection. Therefore, our pre-augmentation period spans
2009-2016 and post-augmentation spans 2016—2021. Given the different lengths of these timespans,
results have been annualized or normalized by flow for easier comparison.

The net volume change at each station is shown in Figure 4.7, while Figure 4.8 shows the cumulative, or
running sum, of volume change beginning at the downstream end of the sediment augmentation area.
Figure 4.7A shows that total volume change was primarily negative (degradational) over the full reach for
both time periods. Much of this negative change can be attributed to lateral erosion (Figure 4.7B).
Sediment augmentation and lateral erosion both produced concentrated signatures in the J2 Return
Channel due to mechanical widening and evolving meanders. When lateral erosion is subtracted from
total change, the remaining volume can be attributed to changes that occurred in the channel bed
(Figure 4.7C). Bed changes were a mix of positive (aggradational) and negative (degradational) across the
reach.

In the post-augmentation period, areas of aggradation included the upstream end of the reach to Station
70,000 and downstream near the Elm Creek Bridge. In the pre-augmentation period, the reach upstream
of the Overton Bridge was primarily negative, but the uncertainty due to the absence of 2009
bathymetry prevents a clear conclusion on the downstream reach. Viewing net change in relation to
channel station is helpful for observing variability and identifying specific areas of interest, however,
summing change over a longer reach can give more concise conclusions. Table 4.4 3 gives the sum of
volume changes upstream and downstream of Overton Bridge. Sums in the upstream reach do not
include change in the augmentation project area, instead focusing on non-mechanical change
downstream of the projects. Figure 4.8 shows the running sum of change over the full area of interest.
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269

270  Figure 0.7. Net volume change per year by station. The figure shows the total volume change (A), which
271 is the sum of the lateral erosion (B) and the bed aggradation/degradation (C). Upstream of Overton

272 Bridge lateral erosion was high both pre- and post-augmentation while bed degradation reduced.

273 Downstream of Overton Bridge much less lateral erosion occurred post-augmentation while bed volume
274 change fluctuated around zero during both periods.
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Table 0.4. Pre- and post-augmentation volume change broken into two reaches. Negative values indicate
net degradation for the reach. Orange cells indicate an increase in degradation from pre- to post-
augmentation, while green cells indicate a decrease in degradation.

Augmentation Boundary to Overton
Bridge (yd3/yr.)

Overton Bridge to KCD (yd3/yr.)

Pre-Augmentation

Post-
Augmentation

Pre-Augmentation

Post-

Augmentation

Lateral -63,000 -65,800 -154,400 -29,600

Bed -59,700 to -42,000 -23,000 -46,100 to 23,700 -21,500

Total -122,700 to -105,000 -88,800 -200,400 to -130,700 -51,100
PRRIP Sediment Augmentation Data Synthesis Compilation Page | 96





PRRIP — EDO Review Draft 10/22/2023

A) Total Volume Change

0
-100,000
-200,000
-300,000 1
=
2 .
° B) Lateral Erosion
2 0
o ]
®
e
O 100,000 | z
2 g 0 s 5
= 3 o O 2 2
£ 200,000 { @ g = & 2 2
> c [0} om o x >
= S 2 |5 8 3 2
- c — =
O -300,000 1 2 3 % g S $
£ 3 £ E X
2 S w
<
0 \—\
-100,000 1 e
-200,000 1 — Post-augmentation (2016 — 2021)
= Pre-augmentation (2009 — 2016)
-300,000 1 . . - i -
C) Bed Aggradation/Degradation Pre-augmentation Uncertainty
75000 50000 25000 0

Station(ft)
279
280  Figure 0.8. Cumulative volume change in the pre- and post-augmentation time periods. Lines represent
281 the running sum of all change starting at the downstream end of augmentation projects. Gray shaded
282 area represents the uncertainty in the pre-augmentation period due to lacking bathymetry data.

283 While volume change remained negative in the post-augmentation period, Table 4.4 3 and Figures 4.7
284  and 4.8 show that this change became less negative compared to pre-augmentation. Upstream of the
285 Overton Bridge, the channel bed was degrading at a rate of 0.8 to 1.1 in/yr., averaged over the total area.
286 After augmentation, this rate decreased to 0.4 in/yr., a decrease of 45% to 60% while lateral erosion had
287  aslight increase of 4%. Downstream of the bridge a large reduction in lateral (80%) and total

288  degradation (61%—75%) was observed. At KCD, total volume change and lateral erosion were lower

289 during the post-augmentation period, while the difference in bed degradation is within the uncertainty
290  for the pre-augmentation period.

291 1.28.2 Flow-normalized volume change results
292 Given sediment transport increases nonlinearly with flow, it can be helpful to remove flow variability
293 from the analysis to compare volume change under approximately equal flow conditions. For example,
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given equal flow, we would expect an unstable reach to change more than a stable one. As will be
further discussed in Section 4.4.3, the pre-augmentation period experienced greater flow than the post-
augmentation period, and Figure 4.9A shows that the pre-augmentation period also experienced greater
total volume change. Figure 4.9B shows that when these results are normalized by flow, the difference
between pre- and post-augmentation values shrinks to be within the uncertainty bounds over most of
the reach?®. The contrast between change normalized by flow (Figure 4.9B) and change not normalized
by flow (Figure 4.9A) This indicates that flow is a primary factor in the reduction in downstream volume
change in the post-augmentation period. This further suggests that the reach has not become more or
less prone to erosion with time. It continues to be degradational on average, with the magnitude of
degradation varying with flow.
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Figure 0.9. Cumulative total volume change downstream of the Overton Bridge. Values in panel B are
normalized by flow at the Overton USGS gage, while values in A are not. Normalizing by flow reduces the
difference between pre- and post-augmentation volume change.

15 Note that flow normalized data is only available downstream of Overton Bridge due to incomplete flow data upstream of the bridge.
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1.28.3 Effectiveness of sediment augmentation

Our analysis indicates that conditions became less degradational in our study area since the
implementation of sediment augmentation. To isolate the part that sediment augmentation played in
this improvement, we must consider the other main variable in our system, flow. Downstream from the
confluence of the J2 Return Channel and the North Channel, the Overton Bridge USGS gage shows that
the pre- and post-augmentation periods were distinct. Figure 4.2 shows that monthly average flow
exceeded 6,000 cfs five times in the pre-augmentation period and not once in the post-augmentation
period. In addition, the high flow event in June of 2015 brought a maximum daily flow of 15,300cfs,
much higher than the maximum daily flow of 9,750cfs during the drier post-augmentation period (Table
4.5).

Table 0.5 Summary of flow during the pre and post-augmentation periods.

Pre-augmentation Post-Augmentation
J2 Return Overton Bridge | J2 Return Overton Bridge
Average Daily Flow (cfs) 960 2,150 970 1,650
Maximum Daily Flow (cfs) 2,030 15,300 1,780 9,750

These differences in flow make it difficult to isolate the effect of sediment augmentation. Fortunately,
our full flow record at the Overton gage allows us to approximate volumetric change on the downstream
reach independent of flow (Figure 4.9B). Doing so indicates that degradation potential was similar on
this reach pre- and post-augmentation. While the post-augmentation change is slightly less
degradational in a few locations, the differences are small enough to be within the uncertainty bounds
over most of the reach. The high lateral erosion (Table 4.4) and large increases to wetted width (see
Chapter 3) in the pre-augmentation period also point towards high flow events being the main driver of
change rather than augmentation project sediment. Channel-forming events such as the flood in 2015
caused high lateral erosion, which in turn introduced new sediment to the riverbed. Without high flow
events, the post-augmentation period saw only 20% of the pre-augmentation annual lateral erosion
downstream of the Overton Bridge.

Upstream of Overton Bridge, flow entering the J2 Return Channel is typically regulated and ranges from
0 to 2,000 cfs. The average release from the Supply Canal was very similar in the pre- and post-
augmentation periods (Table 4.5). This indicates that the additional sediment introduced to the system
via sediment augmentation projects is likely a key factor in the reduction in bed degradation and total
degradation observed in the J2 Return Channel. Figure 4.10 shows the relative volumes of sediment that
eroded from the most upstream part of the J2 Return Channel where augmentation projects have
occurred (orange). In the post augmentation period, the amount of sediment that eroded, including
what was augmented, from the upstream reach increased by 35,500-38,300 yd3/yr. Given that flow was
similar in the post-augmentation period, this increase in erosion can be attributed to an increased
availability of sediment (23,000 to 57,700 yd3/yr.) from sediment augmentation and the breakthrough
channel, see Figure 4.3). Relative to this, we see a decrease in bed erosion from downstream of the
augmentation area to the Overton Bridge of 16,200 to 33,900 yd? per year. The similarity between the
values of the upstream increase and downstream decrease in erosion indicates that sediment is leaving
the augmentation area and reducing bed degradation downstream.
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Figure 0.10 Volumes eroded from the J2 Return Channel upstream and within the augmentation project
area (orange), and downstream of augmentation projects to the Overton Bridge (blue) in pre- and post-
augmentation periods. In the post augmentation period, upstream sediment supply increased and
downstream bed erosion decreased. The similarity between the values of increase and decrease indicate
that sediment is leaving the augmentation area and reducing bed erosion downstream.

1.28.4 Year-by-Year Volume Change During Augmentation

In the post-augmentation period, annual topo-bathymetric LiDAR data enables a year-by-year
examination of volume change. Table 4.6 5 shows there is high variation, but generally less degradation
was observed in the most recent two years when the breakthrough channel has been closed. Examining
the year-by-year post-augmentation data spatially (Figures 4.11 and 4.12), it is possible to see an
expanding zone of positive change just downstream of the augmentation boundary from 2016—-2019
(4.11a). This signal is not evident in 2019-2021, perhaps becoming more dispersed as total degradation
is reduced in those years.
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Table 0.6 Post-augmentation year-by-year volume change divided into two reaches at Overton Bridge.

Negative values are in parentheses and indicate net degradation or erosion.

Downstream augmentation boundary to
Overton Bridge Overton Bridge to KCD
Total Lateral Bed Total Lateral Bed
Volume . Volume .
Erosion Agg/Deg Erosion Agg/Deg
Change (ve) (ve) Change (ve) (ve)
(yd®) (yd®)
2017-2016 (117,200) (76,800) (40,300) 18,500 (23,300) 41,800
2018-2017 (91,100) (39,300) (51,800) (170,300) (18,300) (152,000)
2019-2018 (123,800) (73,900) (49,900) (116,300) (50,300) (66,000)
2020-2019 (77,500) (40,200) (37,400) 12,100 (26,600) 38,700
2021-2020 (38,900) (41,600) 2,700 (2,100) (300) (1,900)
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Figure 0.11 Post-augmentation year-by-year net volume change. Inset ‘a’ depicts positive volume change
that moves downstream from the augmentation zone in 2016 to 2019. This pattern is disrupted in 2019-

2021, perhaps becoming more dispersed as total degradation is reduced in those years.
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Figure 0.12 Cumulative year-by-year volume change in the post-augmentation period. (A) Lines
represent the running sum of all change starting at the downstream end of augmentation projects. The
nearly flat lines downstream of Overton Bridge indicate very little lateral erosion occurred (B). Steep
slopes indicate high local change, such as the high bed degradation at Cottonwood Ranch from 2017—-
2019 (C).

Noise due to varying flow and sediment inputs makes the year-by-year data difficult to interpret. General
trends seem to be decreasing degradation in the reach upstream of Overton Bridge, though higher flows
in 2019 seem to have caused more bed degradation in the 2020-2019 year. Some years (2016 - 2018)
have a distinct hump that is likely the signature of augmentation and breakthrough sediment moving
downstream (Figure 4.11 inset ‘@’), but in other years no distinct signature is visible and a more
dispersed reduction in erosion can be seen. While the reach downstream of Overton Bridge is largely
stable, there is year-by-year variation here as well. The steep negative slope in the Cottonwood Ranch
area (Figure 4.12) in 2017-2019 shows that this area was degradational during that time, likely due to
disking activities in 2018 and higher flow in 2019 (Figure 4.2). After the large-scale lateral erosion that
occurred in the flood of 2015, very little additional lateral erosion occurred in the downstream reach
during the drier post-augmentation period. This can be observed from the nearly flat slope of lines in
Figure 4.12B.
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1.29 Discussion

In our full-scale augmentation experiment we evaluated whether 60,000—-80,000 tons (40,000—60,000
yd?®) of sediment placed immediately downstream of the J2 Return each year could offset the sediment
deficit sufficiently to stabilize the J2 Return Channel and prevent incision from progressing downstream.
In this chapter we evaluated the effectiveness of augmentation via the morphological approach, using
LiDAR data (constrained by hydraulic modeling) to measure actual volumetric change during the
experiment. Our findings indicate that the J2 Return Channel remained degradational during the
experiment, but bed erosion was reduced, and some areas of aggradation were observed in the first
three miles downstream of augmentation. We also found that a large portion of sediment supply in the
J2 Return Channel came from lateral erosion of channel banks. Finally, we found that the net volume
change downstream of the J2 Return Channel between Overton Bridge and the KCD is dynamic but
stable, with no observable signal from augmentation.

In terms of quantitative change, bed degradation in the J2 Return Channel decreased by 45%—60%
during the augmentation experiment. We attribute this reduction to augmentation activities because the
decrease in erosion (approx. 20,000 to 40,000 yd3/yr.) was roughly equal to the augmented material
leaving the sediment augmentation project area. The movement of augmented material downstream
away from the augmentation area is visible in Fig. 4.11. Given full-scale sediment augmentation arrested
approximately half of bed degradation in the J2 Return Channel, the volume, location of augmentation,
grain-size distribution, or other design factors may need to be adjusted to address the continued incision
in the lower half of the channel. Doubling the annual augmentation volume could hypothetically offset
remaining bed degradation, but mechanically augmenting 80,000-120,000 yd3/yr. may incur challenges
in terms of cost, physical supply, and ability to mobilize the sediment. The Program’s current United
States Corps of Engineers (USACE) Section 404 permit identifies seven sites from which sediment can be
sourced with varying degrees of difficulty. At the current rate of augmentation, these sites have enough
sediment for a total of 21 more augmentation projects. Without alteration to the existing permit,
doubling the volume of augmented sediment would reduce the number of potential projects by half,
with four years of source material from Jeffrey Island and six years of source material from more
challenging sites along Plum Creek.

Downstream of Overton Bridge, volume change analysis indicates a dynamic channel with a high degree
of spatial and temporal variability during the augmentation period. Spatially, the reach from the Overton
Bridge to CWR was stable to slightly aggradational, the CWR reach was slightly degradational, and the
reach from CWR to the KCD structure was aggradational during augmentation years. Temporally, the
channel bed (excluding lateral erosion) between Overton and KCD was net aggradational or relatively
stable in three out of five years, but degradational from 2017-2019. When compared to the pre-
augmentation period and normalized for discharge, we observed no major difference in bed erosion
during the pre- and post-augmentation periods downstream of Overton Bridge.

The one difference we did observe was substantial lateral erosion that occurred because of the
prolonged peak flow event in 2015 which increased mean channel width by more than 200 ft. Channel
widths have remained stable since 2015, despite much lower flows in recent years (Chapter 3).

Overall, sediment augmentation reduced bed degradation in the J2 Return Channel, but there was no
pre- and post-augmentation difference in sediment balance downstream of Overton within the limits of
our uncertainty from hydroflattened DEMs. Much of the sediment supply in the J2 Return Channel
originates from lateral erosion, which recruits stored sediment from the banks. Theoretically,
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degradation will continue to slowly progress downstream toward the Overton Bridge and will negatively
impact habitat at an unknown point in the future. As such, some form of permanent ongoing
augmentation in J2 Return Channel is necessary to reduce future risk to downstream habitat, but near-
and long-term benefits are difficult to quantify and weigh against the annual cost of augmenting
sediment. Accordingly, it may be necessary to evaluate alternatives that allow for some degree of long-
term sediment replenishment into the J2 Return Channel without the cost and supply limitations of
ongoing mechanical augmentation. This includes alternatives like retrofitting of the Jeffrey Island Sand
Dam to pass sediment into the J2 Return Channel in a controlled manner. Investigations into passive
sediment replenishment and augmentation alternatives will likely begin in late 2023.
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM (PRRIP -or- Program)
Peer Review Scope of Work — Sediment Augmentation Data Synthesis Compilation

1) Document Introduction and Background

The Program seeks an independent peer review of the Sediment Augmentation Data Synthesis
Compilation developed by the Program’s Executive Director’s Office (EDO). One of the Program’s
primary management uncertainties is the need for long-term sediment (sand) augmentation at the
upper end of the Associated Habitat Reach (AHR) to offset a sediment deficit due to clearwater
hydropower return flows. Stakeholders have long been concerned that incision and narrowing due to
mining of sediment from the bed and banks of the channel downstream of the hydropower return will
migrate downstream and impact habitat suitability for the Program’s four target species (whooping
crane, piping plover, interior least tern [now de-listed], and pallid sturgeon). Efforts to quantify the
magnitude of the sediment deficit and develop augmentation methods began soon after Program
initiation in 2007. By 2016, Program stakeholders reached consensus that the best next step in
evaluating sediment augmentation would be implementation of a full-scale sediment augmentation
experiment immediately downstream of the hydropower return. The full-scale augmentation
experiment was initiated in 2017 with augmentation occurring annually from 2017 through 2021. In
2022, the Executive Director’s Office began analysis of the effectiveness of sediment augmentation,
producing multiple lines of evidence across a range of spatial and temporal scales. The Sediment
Augmentation Data Synthesis Compilation is a roll-up of this multi-scalar analysis and is intended to
provide a framework for the Program to assess the results of sediment augmentation so far and the
implications for decision-making related to sediment augmentation throughout the remainder of the
Program’s First Increment Extension (2020-2032) and beyond.

Pending internal feedback and the results of this peer review regarding the significance and relevance of
methods and results presented in the Sediment Augmentation Data Synthesis Compilation, the intent is
to prepare a manuscript for publication that incorporates parts of the overall report.

The Sediment Augmentation Data Synthesis Compilation consists of 116 pages and is organized as
follows:
e Cover Page, Preface, Table of Contents, List of Acronyms (7 pages)
e Executive Summary (4 pages)
e Chapter 1 - Sediment Augmentation: History and Context (16 pages)
e Chapter 2 — Evaluation of Trends in Incision Prior to Full-Scale Sediment Augmentation (28
pages)
e Chapter 3 — Evaluation of Longitudinal Change After Sediment Augmentation in the Central
Platte River Valley, NE, USA (36 pages)
e Chapter 4 — Volume Change Analysis (25 pages)

The results of numerous analyses and multiples lines of evidence are organized into a four-chapter
synthesis report. The Executive Summary provides a condensed and consolidated summary of the
findings presented in the following chapters. Chapter 1 provides history and context including a
summarization of modeling and research conducted during the First Increment of the Program. Chapter
2 is comprised of retrospective analyses of spatial and temporal patterns of incision prior to initiation of
the sediment augmentation experiment. Chapter 3 focuses on two-dimensional longitudinal channel
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response to sediment augmentation. Chapter 4 is comprised of an analysis of volumetric change in the
period prior to and during the sediment augmentation experiment.

2) Description of Peer Review

The purpose of this review is to provide a formal, independent, external scientific peer review of the
information presented in the Sediment Augmentation Data Synthesis Compilation. The peer review

process, including all communication with the Peer Review Panel and development of the summary

report from the individual peer reviews, will be coordinated by Dr. Chadwin Smith of the PRRIP EDO.

3) Methods and Scientific Standards

Factors to be addressed include the scientific merit of technical analyses and conclusions. The peer
reviewers must ensure any scientific uncertainties are clearly identified and characterized, and the
potential implications of these uncertainties for the technical conclusions drawn are clear. Peer
reviewers are advised they are not to provide advice on policy. Rather, they should focus their review on
identifying and characterizing scientific and technical uncertainties and the technical soundness of the
Sediment Augmentation Data Synthesis Compilation.

4) Charge to the Panel

Each Peer Review Panel member will be tasked with reviewing the Sediment Augmentation Data
Synthesis Compilation from their particular area of expertise following the PRRIP Scientific Peer Review
Guidelines (Attachment A) and the specific directions contained in this Scope of Work. All Peer
Reviewers must be prepared to sign (during the contracting phase) the PRRIP Certification Regarding
Lobbying (Attachment B) and the PRRIP Conflict of Interest Form for Peer Reviewers (Attachment C).
Peer reviewers will be asked to submit all comments, questions, and other communication in writing to
ensure an appropriate record is built, and generally all communication with peer reviewers will be
conducted via e-mail during the course of the review.

Reviewers must protect information and ensure that services consist of unbiased assessments. Until it is
made public, no information from the Sediment Augmentation Data Synthesis Compilation may be
released without express written permission from the EDO. Additionally, all peer review-related
inquiries from outside sources must be forwarded to Dr. Smith of the EDO; reviewers should not
communicate with those inquiring about the review.

Peer reviewers must consider and respond to the questions listed below, at a minimum, in their review:

General Questions:

1. Does the Sediment Augmentation Data Synthesis Compilation adequately address the overall
objective — to synthesize multiple lines of evidence from the Program’s full-scale sediment
augmentation experiment to assess overall results and provide useful information for decision-
making related to future sediment augmentation management actions?

2. Do the authors draw reasonable and scientifically sound conclusions from the information
presented? If not, please identify those that are not and the specifics of each situation.
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3. Are there any seminal peer-reviewed scientific papers omitted from consideration that would
contribute to alternate conclusions that are scientifically sound? Please identify any such papers
including citations.

4. Are the statistical methods and modeling tools used valid and current, and are the associated results
presented in a manner useful to Program decision-makers?

5. Are potential biases, errors, or uncertainties appropriately considered within the methods sections
and then discussed in the results and conclusion sections?

Technical Questions:

6. LiDAR data was processed to remove non-random error to the degree possible. Accordingly, two-
and three-dimensional change analyses did not utilize methods (e.g., thresholding) to quantify
and/or account for error. Was that an appropriate approach? Would you suggest an alternative
approach to quantifying and addressing error?

7. Isthe method used to separate lateral erosion from bed aggradation/degradation appropriate?
Would you suggest any alternative method be utilized?

5) Peer Review Rating & Recommendation
In addition to providing written comments, each reviewer will provide a separate comprehensive rating
and recommendation utilizing the following format:

RATING
Please score each aspect of this set of chapters using the following rating system:
1 = Excellent; 2 = Very Good; 3 = Good; 4 = Fair; 5 = Poor

Category Rating
Scientific soundness

Degree to which conclusions are supported by the data
Organization and clarity

Cohesiveness of conclusions

Conciseness

Important to objectives of the Program

RECOMMENDATION (Check One)
Accept

Accept with revisions
Unacceptable

PLEASE NOTE: If a peer reviewer checks “Accept with Revisions” or “Unacceptable,” that reviewer must
explicitly state what changes would be required to change the recommendation to “Accept.” This is a
critical step in ensuring the Program understands potential fatal flaws or major areas of revision that
must be addressed before finalizing these documents and seeking Governance Committee approval.
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6) Peer Review and Peer Reviewer Identification

It is the intention of the PRRIP that each individual peer review will be shared with the other members
of the Peer Review Panel; members of the PRRIP Governance Committee (GC); members of the PRRIP
Executive Director’s Office (EDO); members of relevant PRRIP Advisory Committees including the
Technical Advisory Committee (TAC) and the Independent Scientific Advisory Committee (ISAC); and the
public via a final package including, but not limited to, the peer reviewed and revised Sediment
Augmentation Data Synthesis Compilation and the results of all individual peer reviews posted as a
public document on the PRRIP website. Individual Peer Reviewers may choose to remain anonymous
unless they agree to share their identity and interact with (electronically and/or virtually) the other
members of the PRRIP Peer Review Panel and/or relevant PRRIP entities including the TAC, ISAC, EDO,
and GC.

7) Available Documentation

Peer reviewers will be provided with the following information:

e This Peer Review Scope of Work, including the PRRIP Scientific Peer Review Guidelines.

e The Sediment Augmentation Data Synthesis Compilation.

e Access to all references cited in the Sediment Augmentation Data Synthesis Compilation.

e PRRIP Extension Science Plan.

e Additional information as requested by Peer Review Panel members — if a document is requested by
one member, it will be transmitted to all members simultaneously.
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8) Peer Review Schedule

11/27/2023

The general the schedule below provides guidance for conducting a 60-day peer review of the PRRIP

Sediment Augmentation Data Synthesis Compilation:

Task 1 (TAC) — Request Peer Review of Sediment Augmentation Data Synthesis Compilation
e Review Scope of Work — add/subtract/edit specific questions for peer reviewers, overall Charge
to Panel

November 2023

. Review and approve Peer Review Panel (Smith [EDO] will work with Peer Reviewer Selection v
Panel to identify and recommend peer reviewers)

e  Transmit peer review request and Peer Review Panel members to GC for review and appointment
Task 2 (GC) — Approve Peer Review / Appoint Peer Review Panel Members December 2023
Task 3 (Smith, EDO): Facilitate Peer Review December 2023
e  Secure signed contracts with all peer reviewers (and throughout
e  Provide access to all materials needed for review to each peer reviewer peer review
e  Virtual meeting with Peer Review Panel to coordinate review and answer clarifying questions process)

Task 4 (Peer Review Panel): Conduct Peer Review of Sediment Augmentation Data Synthesis
Compilation

e Smith (EDO) answers clarifying questions, as necessary

e Peer reviewers provide written reviews to Smith (EDO)

February 29, 2024

Task 5 (Smith, EDO): Respond to Peer Review
e Work with EDO Staff to implement suggested changes or explain why changes are either

acceptance or rejection of changes
e  Smith (EDO) coordinates

inappropriate or not feasible at this time March 2024
e Develop Peer Review Summary Report for TAC consideration, including written responses to each

peer review comment and proposed changes/edits
Task 6 (TAC): Evaluate Peer Review Summary Report
e TAC meeting to discuss Peer Review Summary Report and proposed document changes/edits April 2024
e  Recommend additional changes/edits and finalize for review by Peer Review Panel
Task 7 (Peer Review Panel): Evaluate Peer Review Summary Report
e  Aswarranted, elicit Peer Review Panel reaction (via electronic responses and/or virtual meeting)

to proposed changes/responses to Sediment Augmentation Data Synthesis Compilation indicating May 2024

Task 8 (TAC): Evaluate Reaction from Peer Review Panel

e  TAC meeting to discuss responses from Peer Review Panel and to recommend final changes to
Sediment Augmentation Data Synthesis Compilation for GC consideration

e EDO makes final changes to Sediment Augmentation Data Synthesis Compilation

e  Smith (EDO) prepares final Peer Review Package for GC

June-August 2024

Task 9 (Smith, EDO): Present final Peer Review Package to GC

e Review, discuss, and approve revised Sediment Augmentation Data Synthesis Compilation

e  Final report with integrated changes and Peer Review Summary Report included posted as public
document on PRRIP website

September 2024

The extent and content of peer review comments may necessitate more time on the part of the
Program in terms of fully addressing all peer review comments. The goal is to seek final GC approval of
the peer reviewed and revised Sediment Augmentation Data Synthesis Compilation in September 2024.
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Appendix A — Peer Review Guidelines

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
SCIENTIFIC PEER-REVIEW GUIDELINES

These guidelines have been developed to provide a general process for peer-review of scientific
documents during the Platte River Recovery Implementation Program (Program). Peer-reviews
conducted during the Program will be conducted in accordance with “INSTRUCTIONS TO
PEER-REVIEWERS” (Attachment A).

WHAT IS PEER-REVIEW? Scientific peer-review is a process by which technical experts
provide unbiased comments, suggestions, and evaluation of the science and technology of
proposals, study plans, reports of data analyses, and other documents. Peer-review provides
evaluation of the technical quality and relevancy of a document in meeting objectives or in
addressing hypotheses. Peer-review usually involves obtaining comments from appropriate
technical experts (“peers”) who have no financial, supervisory, or familial relationship to the
authors of the work. Peer-review is not an administrative review, nor does peer-review address
political or other non-scientific features of a project or document.

Peer-review typically involves review by several technical experts in the appropriate subject
area. By obtaining multiple, independent technical opinions, the peer-review process provides a
means of evaluating the scientific soundness of a product, further minimizing introduction of
bias or conflict of interest. The process of peer-review ultimately cannot insure that a document
or product is without fault.

Peer-review should be an efficient process so that monitoring, research, publications, and other
work can proceed in a timely manner. This process should be streamlined and not create a
bottleneck of bureaucracy, delaying appropriate publications, fieldwork, data analyses, or
modeling.

WHY IS PEER-REVIEW NECESSARY? Peer-review serves to strengthen a document,
whether it is a study plan, proposal, or report, in several ways. A review can provide suggestions
for improvements of the work. Experts typically suggest better approaches, more efficient
methods, innovative approaches to analysis, and supporting data or literature. A document or
plan that has been viewed as being sound, through peer-review, achieves improved credibility in
the eyes of the scientific community. Peer-review enhances the reliability of a document, having
been examined by peer-scientists. Where proposals or study plans are developed to address
specific needs, peer-review can insure that the project serves the specific objectives of the
program.

WHEN WILL PEER-REVIEW BE USED? The process described in this document may be
used for products (proposals, plans, models, data, reports, protocols, etc.) funded by the Program
or for other products essential to meeting Program milestones, but lacking adequate review. All
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products relied upon by the Program that influence management decision may be subjected to the
following peer review process at the discretion of the Governance Committee with advice from
the Technical Advisory Committee or other advisory committees. For some products, however,
a high level of scientific quality may be maintained by existing quality control and administrative
review procedures, and peer review will be unnecessary.

WHAT ARE THE PRIORITIES FOR PEER REVIEW? The first priority for peer review
are items identified for peer review in the 1997 Cooperative Agreement Milestones, which
include all water depletion/accretion impact analyses, and all habitat and species monitoring and
research activities. Proposals and protocols for new research and monitoring activities necessary
for meeting Program milestones will receive the second priority for peer review. Third priority
will be given to recent reports of completed studies considered essential to meeting Program
milestones. Already peer-reviewed products will receive the lowest priority for peer review.
Priorities may change depending on issues.

PEER-REVIEW PROTOCOL

1. The Executive Director will administer the peer-review process for the Governance
Committee. The duties of the Executive Director are as follows:

a) Assemble Master List of potential reviewers with assistance from the standing advisory
committees (Technical, Land, Water).

b) Select reviewers for each work product to be reviewed, and obtain approval of selected
reviewers by the Governance Committee.

c) Handle all correspondence with reviewers.

d) Compile and transmit all relevant materials from reviews to Panel members for decision-
making.

e) Coordinate revision of work product if needed.

f) Prepare, obtain approval from the Governance Committee, and administer budget for
reviews.

g) Ensure the review process works in a timely and efficient manner.

2. The Governance Committee and its recognized advisory committees (Technical, Land,
Water) identify the need for peer-review as requirements for proposals, studies, or reports
arise. The requesting committee identifies each need for peer-review to the Executive
Director (see figure below).

3. The Executive Director will determine priorities for peer review in keeping with the
guidelines noted above, and develop budgets for peer review for approval by the Governance
Committee. A Peer Review Working Group consisting of one member of the Governance
Committee and one member from each of the Governance Committee’s standing advisory
committees (Technical, Land, Water) or other group as identified will assist the Executive
Director in this effort. Budgets and priorities will be subject to the approval by the
Governance Committee and may change as the Program evolves.

4. Reviewers meeting the standards outlined in these guidelines will conduct the peer-review.
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5. When peer review is appropriate the Executive Director, in consultation with the Peer
Review Working Group, will select three peer-reviewers from scientific areas appropriate to
the subject or discipline of each request. The reviewers will conduct independent peer-
reviews and send reviews to the Executive Director. According to the specific needs of each
peer-review task, the reviewers could complete review of a single or group of related
proposals, plans, or reports. A statistician will participate as a fourth reviewer when the
subject or discipline includes experimental design and/or statistical analyses.

6. A list of qualified and willing experts will be assembled in a number of technical topic areas;
reviewers will be carefully selected from this list to ensure reviewers are the most appropriate
based on the subject matter being reviewed. The Executive Director will maintain a file with
the resume and credentials of each peer-reviewer.

7. Criteria for peer-reviewers include:

a) No conflict of interest for or against the project document or its authors based on
financial interest in the product or author(s), familial relationship with the author(s),
personal bias for or against the institution or author(s), professional connection to the
institution or author(s), organizational affiliation, or potential to be influenced by
lobbying or other political pressure to produce a certain result or more work in the area of
this product.

b) Expertise appropriate for the theme of the project or document(s).

c¢) The ability to complete a technical review in a reasonable time, as determined by the
requesting committee.

d) Individuals will be selected from a diversity of institutions, including state, federal,
local government, and non-governmental organizations for each project, while avoiding
members from the same institution or agency as the author(s).

8. The committee requesting review, in conjunction with the Peer Review Working Group, will
approve the Peer-review Panel. Objections regarding individuals must relate to the criteria
outlined in number 7. The Governance Committee will resolve all conflicts.

9. An attempt will be made to obtain voluntary participation on Peer-review Panels without cost
to the Governance Committee. A stipend or honorarium will be offered for review when
necessary. The Governance Committee will approve an annual budget for peer-reviews.

10. The requesting advisory committee will prepare specific guidance for each review task.
Suggested guidance includes an outline of the specific need for peer-review, the milestones
or objectives to be addressed by the work, and other specific criteria for the document.
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11. Reviewers shall provide written comment on the document(s) under review. Reviews will be
conducted similar to the system and methods used by the National Science Foundation and
major scientific journals and in accordance with the Proposal, Protocol and Study Plan
Review Guidelines and Report Review Guidelines (see Attachment A).

12. Upon completion of the reviews, the Executive Director will:
a) Prepare a package of material including all reviews and any relevant material,
b) Distribute all material to requesting committee for a determination of action,
c) If appropriate work with the requesting committee and author to make any needed
revisions,
d) Maintain a file of peer-reviews for each document, and
e) Provide a summary of items a-c to the Governance Committee for approval.

13. The peer-review process does not determine the approval or disapproval of the activity
associated with the request (funding a study, use of data or analytical results, publication of a
report, etc.). Peer reviews may not be definitive (i.e., there may be disagreement among
reviewers). The Committee seeking the review may or may not have the authority to approve
the review; however, at a minimum, it is responsible for transferring the review summary and
document(s) to the Governance Committee, who will have final authority to approve the
review.

DOCUMENTATION OF PEER-REVIEW CONDUCTED OUTSIDE THE PROGRAM

There will likely be cases where the Program will benefit from models, data, analyses, or
conclusions drawn by projects developed in the past or ongoing, but supported by institutions
outside the oversight of the Program. The committee requiring the information will determine
the need for peer-review of these products.

There is no intent to duplicate the peer-review conducted by others. Scientific journals typically
conduct their own peer-review. Most major journals have high-quality peer-review that is
universally accepted. Scientists are encouraged to publish their findings in the peer-reviewed
scientific literature whenever possible and appropriate. In most instances this level of peer
review is considered adequate for the purposes of the Program.

Institutions and agencies may administer their own peer-review process for study plans and
reports. In using the models, data, or conclusions (reports) from studies not funded by the
Program, the appropriate advisory committee is responsible for determining if additional peer-
review is necessary. In making the decision regarding the need for peer-review it may be helpful
to document an institution’s peer-review process for the project or report. With the assistance of
the appropriate advisory committee, it may be useful to consider the following information on
alternative peer-review processes when available:

L. Title of Study / Project / Report:
II. Type of Work:  report _ study plan/proposal = model _ other (specify)
III.  Principal Investigators: name, address, phone number, and e-mail

IV.  Source of financial support for project / report:
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Peer-Review Documentation

A. Names / Institutions of peer-reviewers (may have been anonymous)

B. Brief Description of the peer-review process:

C. Were revisions made to the project/report in response to reviewers’ comments?
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ATTACHMENT A

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM

INSTRUCTIONS TO PEER-REVIEWERS

Thank you for agreeing to review this product. The following is a summary of expectations for
peer-review and the topics that we wish each peer-reviewer to address.

A. INDEPENDENCE OF A PEER-REVIEW

Peer-review must provide an unbiased opinion of the scientific quality of a product (proposal,
report, data, map, etc.) by individuals who are independent from the authors and external to them
and their institution. A review must be independent of various types of conflicts of interest with
the author(s) and with the product under review. The Platte River Recovery Implementation
Program (Program) places considerable reliance on the objectivity, integrity, and professionalism
of each peer-reviewer to provide technical opinion of each product without bias or conflict of
interest.

Please review each question about your bias or independence. Your peer-review will be
anonymous to the author unless you choose to share it. Your review will be held in the file for
the Program as documentation of the peer-review process for this product.

YOUR CONSIDERATIONS SHOULD INCLUDE THE FOLLOWING FACTORS THAT
COULD LEAD TO BIAS OR CONFLICT OF INTEREST:

¢ financial interest in the product or the author(s);
e familial relationship with the author(s);
e bias, for personal reasons, for or against the author(s) or institutions of this product;

e professional connection (current or former: student or advisor, supervisor or supervised,
employer, etc.) to the author(s) or the institution of this product;

e organizational affiliation (same agency, department, organization, business, etc.);

e impacts of lobbying or political pressure exerted by persons looking for a particular result or
more work in the area of this product;

IF YOU FEEL THAT YOU CANNOT PROVIDE AN UNBIASED REVIEW, PLEASE DO
NOT REVIEW THIS PRODUCT AND IMMEDIATELY RETURN THE DOCUMENT TO
THE PROGRAM’S EXECUTIVE DIRECTOR.
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B. PROPOSAL, PROTOCOL, AND STUDY PLAN REVIEW
GUIDELINES

CONFIDENTIALITY - The enclosed product is a privileged communication. Please do not
show it to anyone or discuss it, except to solicit assistance with a technical point. Your review
and your recommendation should also be considered confidential.

TIMELINESS - In fairness to the author(s) and the needs of the Program, please return your
review within _ days. If it seems likely that you will be unable to meet this deadline, please
return the product immediately or contact the Executive Director.

CONFLICTS OF INTEREST - Please review the “Independence of a Peer-review”. If you
feel that you might have difficulty writing an objective review, please return this material
immediately, without reviewing it. If your previous or present connection with the author(s) or
their institution(s) might be construed as creating a conflict of interest, but no actual conflict
exists, please discuss this issue in the cover letter that accompanies your review.

YOUR REVIEW SHOULD ADDRESS THE FOLLOWING:

Please provide comments on separate sheets of paper. Support your comments with specific
evidence from the text.

Do the objectives/hypotheses appropriately address the needs that have been identified for the
Program? Are they scientifically sound, testable, and appropriate given the type or precision of
the data available?

Is the design of the study scientifically sound? Is it technically and statistically appropriate for
addressing the goals and objectives of the project? Is the reasoning behind the design based on
generally accepted scientific principles?

Are the methods and experimental design appropriate in scale, timing, geographic scope, and
precision for addressing the objectives? Are the measurements appropriate for addressing
objectives?

Are plans for data analysis sound and likely to address the objectives?

Are the authors and their institutions well qualified, with appropriate facilities, to conduct the
work?

Are the proposed time frame, personnel, and budget appropriate for conducting the work?

Will the products meet the needs identified?
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C. REPORT REVIEW GUIDELINES

CONFIDENTIALITY - The enclosed manuscript is a privileged communication. Please do not
show it to anyone or discuss it, except to solicit assistance with a technical point. Your review
and your recommendation should also be considered confidential.

TIMELINESS - In fairness to the author(s) and to the needs of the Program, please return your
review within __ days. If it seems likely that you will be unable to meet this deadline, please
return the manuscript immediately or contact the Executive Director.

CONFLICTS OF INTEREST - Please review the “Independence of a Peer-Review” above. If
you feel you might have any difficulty writing an objective review, please return the manuscript
immediately, un-reviewed. If your previous or present connection with the author(s) or an
author’s institution might be construed as creating a conflict of interest, but no actual conflict
exists, please discuss this issue in the cover letter that accompanies your review.

YOUR REVIEW SHOULD ADDRESS THE FOLLOWING:

What is the major contribution of this document? What are its major strengths and weaknesses,
and its suitability for publication and/or use by the Program? Are conclusions based on sound
scientific methods and reasoning? Please include both general and specific comments bearing on
these questions and emphasize your most significant points.

General Comments:

1. Scientific soundness

2. Organization and clarity

3. Conciseness

4. Degree to which conclusions are supported by the data
5. Cohesiveness of conclusions

Specific Comments:

Please support your general comments with specific evidence and literature. You may write
directly on the manuscript, but please summarize your handwritten remarks separately. Comment
on any of the following matters that significantly affected your opinion of the manuscript:

1. Presentation: Is a tightly reasoned argument evident throughout? Does the manuscript
wander from the central purpose?

2. Methods: Are they appropriate? Current? Described clearly and with sufficient detail so that
someone else could repeat the work?

3. Data presentation: When results are stated in the text of the manuscript, can you easily verify
them by examining tables and figures? Are any of the results counterintuitive? Are all tables
and figures clearly labeled? Well planned? Too complex? Necessary?
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4. Statistical design and analyses: Are they appropriate and correct? Can the reader readily
discern which measurements or observations are independent of which other measurements
or observations? Are replicates correctly identified? Are significance statements justified?

5. Conclusions: Has the author(s) drawn conclusions from insufficient evidence? Are the
interpretations of the data logical, reasonable, and based on the application of relevant and
generally accepted scientific principles? Has the author(s) overlooked alternative
hypotheses?

6. Errors: Point out any errors in technique, fact, calculation, interpretation, or style.

7. Citations: Are all (and only) pertinent references cited? Are they provided for all assertions
of fact not supported by the data in the manuscript?

D. FAIRNESS AND OBJECTIVITY

If the research reported in this paper is flawed, criticize the science, not the scientist. Harsh
words in a review will cause the reader to doubt your objectivity; as a result, your criticisms will
be rejected, even if they are correct!

Comments should show that:

1. You have read the entire manuscript carefully,

2. Your criticisms are objective and correct, and are not merely differences of opinion, and are
intended to assist the author in improving the manuscript, and

3. You are qualified to provide an expert opinion about the research reported in this manuscript.

E. ANONYMITY
You may sign your review if you wish. If you choose to remain anonymous, avoid comments to
the authors that may serve as clues to your identity, and do not use paper that bears the
watermark of your institution.

RATING:
Please score each aspect of this manuscript using the following rating system: 1=excellent,
2=very good, 3=good, 4=fair, 5=poor.
Rating

Scientific soundness
Degree to which conclusions are supported by the data
Organization and clarity
Cohesiveness of conclusions
Conciseness
Importance to objectives of the Program

(For use by internal review panel only)

RECOMMENDATION (check one)
Accept

Accept after revision
Unacceptable
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Peer-Review Sequence Platte River Cooperative Agreement (CA) and
Proposed Platte River Recovery Implementation Program (PPRRIP)

No review needed does not apply to CA and
PPRRIP.

Request For Peer Review
by any CA Participant

v

Executive Director |

A 4

Peer- Review Working Group

(Made up of one member of GC and one
member of each standing Committee)

No further review, existing review adequate,
does not apply to CA and PPRRIP, budget
inadequate.

Executive Director initiates review
(forms peer-review panel)

REJECT

Executive Director compiles review and
forwards to requesting Committee and
Governance ommittee

Committee
]

Provide advice to the Executive Director on
peer-review priority and the need for peer-
review.

Peer-review Panel submits review to
Executive Director.

Appropriate Committee/Governance| ———————— Accept with revisions |

v

| Provide Revisions |

e

ACCEPT, NO FURTHER ACTIONS
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ATTACHMENT B

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM (PRRIP -or- Program)
Certification Regarding Lobbying

The undersigned certifies, on behalf of the Consultant, that to the best of his or her knowledge and belief:

1. No federal appropriated funds have been paid or will be paid, by or on behalf of the Consultant, to
any person for influencing or attempting to influence an officer or employee of any federal agency, a
Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress
in connection with the awarding of any federal contract, the making of any federal grant, the making
of any federal loan, the entering into of any cooperative agreement, or the extension, continuation,
renewal, amendment, or modification of any federal contract, grant, loan, or cooperative agreement.

2. Noregistrant under the Lobbying Disclosure Act of 1995 has made any lobbying contacts on behalf of
the Consultant with respect to the federal grant or cooperative agreement under which the
Consultant is receiving monies.

This certification is a material representation of fact upon which reliance was placed when this transaction
was made or entered into. Submission of this certification is a prerequisite for making or entering into this
transaction imposed by section 1352, title 31, U.S. Code. Any person who makes an expenditure
prohibited by Section 1 above or who fails to file or amend the required certification shall be subject to a
civil penalty of not less than $10,000 and not more than $100,000 for each such failure.

FOR THE CONSULTANT:

CONSULTANT NAME Date
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ATTACHMENT C

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM (PRRIP -or- Program)
PRRIP Conflict of Interest Form — Peer Reviewers

The PRRIP developed guidance for Peer Reviewers regarding the avoidance of conflicts of interest in
accordance with the Scientific Peer Review Guidelines (Adaptive Management Plan, Appendix A)
contained in the PRRIP Final Program Document. PRRIP Peer Reviewers must provide an unbiased
opinion of the scientific quality of a product (proposal, report, data, map, etc.) by individuals who are
independent from the authors and external to them, the Program as a whole, and/or the authors’
institution/entity. A review must be independent of various types of conflicts of interest with the
author(s) and with the product under review. The PRRIP places considerable reliance on the objectivity,
integrity, and professionalism of each Peer Reviewer to provide the technical opinion of each product
without bias or conflict of interest.

When evaluating the potential for any conflicts of interest, all PRRIP Peer Reviewers should consider the
following factors that could lead to bias or conflict of interest:

e Financial interest in the product or the author(s);

e Familial relationship with the author(s);

e Bias, for personal reasons, for or against the author(s) or institutions of this product;

e Professional connection (current or former: student or advisor, supervisor or supervised,
employer, etc.) to the author(s) or the institution of this product;

e Organizational affiliation (same agency, department, organization, business, etc.);

e Impacts of lobbying or political pressure exerted by persons looking for a particular result or
more work in the area of this product; and

e Has conducted, is conducting, or intends to conduct work for or on behalf of the Program, or
work that directly overlaps with Program scientific and technical priorities, or work with the
author(s), which could result in a Peer Reviewer commenting on her/his own work product(s).

As a proposed Peer Reviewer, | hereby state that | do not have any conflicts of interest with the PRRIP as
outlined above and (if necessary) explained on the following page. | can serve effectively as a PRRIP Peer
Reviewer without any financial, familial, personal, or professional bias and can complete an independent
review of the PRRIP document as directed in the associated Scope of Work.

FOR THE CONSULTANT:

CONSULTANT NAME Date

PRRIP Sediment Augmentation Data Synthesis Compilation Peer Review Scope of Work Page 1of 1
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM (PRRIP -or- Program)

PRRIP Sediment Augmentation Data Synthesis Compilation Peer Review Candidate Report
Prepared by: Dr. Chadwin Smith, Executive Director’s Office (EDO)
November 2023

1.0 Introduction and Background

The PRRIP seeks an independent peer review of the Sediment Augmentation Data Synthesis Compilation
developed by the Program’s Executive Director’s Office (EDO). One of the Program’s primary
management uncertainties is the need for long-term sediment (sand) augmentation at the upper end of
the Associated Habitat Reach (AHR) to offset a sediment deficit due to clearwater hydropower return
flows. Stakeholders have long been concerned that incision and narrowing due to mining of sediment
from the bed and banks of the channel downstream of the hydropower return will migrate downstream
and impact habitat suitability for the Program’s four target species (whooping crane, piping plover,
interior least tern [now de-listed], and pallid sturgeon). Efforts to quantify the magnitude of the
sediment deficit and develop augmentation methods began soon after Program initiation in 2007. By
2016, Program stakeholders reached consensus that the best next step in evaluating sediment
augmentation would be implementation of a full-scale sediment augmentation experiment immediately
downstream of the hydropower return. The full-scale augmentation experiment was initiated in 2017
with augmentation occurring annually from 2017 through 2021. In 2022, the Executive Director’s Office
began analysis of the effectiveness of sediment augmentation, producing multiple lines of evidence
across a range of spatial and temporal scales. The Sediment Augmentation Data Synthesis Compilation is
a roll-up of this multi-scalar analysis and is intended to provide a framework for the Program to assess
the results of sediment augmentation so far and the implications for decision-making related to
sediment augmentation throughout the remainder of the Program’s First Increment Extension (2020-
2032) and beyond.

The results of numerous analyses and multiples lines of evidence are organized into a four-chapter
synthesis report. The Executive Summary provides a condensed and consolidated summary of the
findings presented in the following chapters. Chapter 1 provides history and context including a
summarization of modeling and research conducted during the First Increment of the Program. Chapter
2 is comprised of retrospective analyses of spatial and temporal patterns of incision prior to initiation of
the sediment augmentation experiment. Chapter 3 focuses on two-dimensional longitudinal channel
response to sediment augmentation. Chapter 4 is comprised of an analysis of volumetric change in the
period prior to and during the sediment augmentation experiment. Pending internal feedback and the
results of this peer review regarding the significance and relevance of methods and results presented in
the Sediment Augmentation Data Synthesis Compilation, the intent is to prepare a manuscript for
publication that incorporates parts of the overall report.

This Candidate Report was prepared by Dr. Chadwin Smith of the EDO to assist with the identification of
prospective candidates for a three-person Peer Review Panel. Dr. Smith attempted to identify at least
two (2) candidates for each position. This report summarizes the process used by Dr. Smith to identify
potential peer review candidates and includes a Candidate Summary Chart noting areas of expertise for
each candidate, a Candidate Summaries, and a current curriculum vitae (CV) for each candidate.
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2.0 Identification of Peer Review Candidates

The PRRIP requested peer review candidates comprising the following areas of expertise: sediment
augmentation and management; sediment transport data collection and modeling; and utilization of
LiDAR and other tools to evaluate large datasets over time (including dealing with topographic change
and uncertainty). The following is a brief summary of the process used by Dr. Smith to identify potential
peer reviewers for the Sediment Augmentation Data Synthesis Compilation with a background in one or
more of these broad categories of expertise:

Step 1 — Develop a Peer Review Scope of Work.

Dr. Smith developed a Scope of Work (Attachment A) for peer review of the Sediment Augmentation
Data Synthesis Compilation in consultation with EDO staff and members of the Program’s Technical
Advisory Committee (TAC). The Scope of Work includes background information on the Sediment
Augmentation Data Synthesis Compilation, specific questions to be addressed by each peer reviewer,
and a peer review ranking process.

Step 2 - Solicit peer review candidates.

Peer review candidates were solicited in the following manner:

e Dr. Smith’s personal expertise network.

e Recommendations from the PRRIP Executive Director and EDO staff.

e Recommendations from members of the PRRIP TAC.

e (Candidates previously vetted by the PRRIP ISAC Selection Panel for consideration as an ISAC
members for the open fluvial geomorphology seat on the ISAC in 2023.

o Identification of subject matter experts in government, academic, and industry fields from current
publications on sediment augmentation, management, and evaluation (preferably in braided river
systems); sediment transport data collection and modeling; and utilization of LiDAR and other tools
to evaluate large datasets over time.

e Peerreview candidates were contacted to determine their interest, availability, and willingness to
serve. This contact was conducted electronically and by phone. Each candidate was provided with a
copy of the Scope of Work and Dr. Smith discussed the anticipated peer review schedule, desired
experience, and potential conflicts of interest with all candidates.

Step 3 — Obtain information from each peer review candidate.

Prospective candidates were asked to provide a short biographical statement and their most current CV
(all CVs are attached in Appendix B; CVs for peer review candidates that were also previously candidates
for the open fluvial geomorphology seat on the ISAC earlier in 2023 include a cover letter drafted for the
ISAC selection process). All candidates indicated the peer review schedule was acceptable and that they
would be able to sign the Program’s Certification Regarding Lobbying and the Program’s Peer Reviewer
Conflict of Interest Form.

PRRIP Sediment Augmentation Data Synthesis Compilation Peer Review Candidate Report Page | 2
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3.0

Peer Review Candidate Summary Chart

11/27/2023

Table 1 identifies six (6) candidates for peer review of the PRRIP Sediment Augmentation Data Synthesis
Compilation and four (4) additional individuals that were contacted about the opportunity but declined
or did not reply to queries. Each list (Candidates and Non-Candidates) is presented in alphabetical order.

Expertise Area

Ph.D.

Lleida (Spain)

LiDAR &
Sediment Sediment Other Tools
Name Affiliation Augmentation, Transport 7 LTS Status Notes
Management, Data Datasets;
& Evaluation Collection & | Topographic
(braided rivers) Modelling Change and
Uncertainty
James University of . ISAC finalist (fluvial
Brasington, Ph.D. Canterbury (NZ) X X X (CTLIEES geomorphology)
ISAC finalist (fluvial
Wes Lauer, Ph.D. | Seattle University X X Candidate gseocm;n;:;ggl;\)”a
. . . Recommended by
Mark Smith, University of )
PhD. Leeds (UK) X X Candidate lerr;lézsrprak, ISAC
Mark Stone, University of . ISAC finalist (fluvial
Ph.D. Nebraska-Lincoln X X (CILILEE geomorphology)
Enrica Viparelli, University of . ISAC finalist (fluvial
Ph.D. South Carolina X X SILILas geomorphology)
. - University of Recommended by
Richard Will
¢ ar;lh DI 1ams, Glasgow X X X Candidate | Alan Kasprak, ISAC
o (Scotland) member
U.S. Geological Author of key paper on dealing with
Scott Anderson Survey topographic change and uncertainty n/a No response
California
Sara Bangen Department of Recommended by Alan Kasprak, ISAC member n/a No response
Fish and Wildlife
Positive response,
. needed to check
Paullfll')ams, U.S.S(iﬁsLoglcal Recommended by Alan Kasprak, ISAC member n/a with USGS Center
o y Director, never
replied
SEEIAE 1 JITOETET e Recommended by Alan Kasprak, ISAC member n/a No response
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PRRIP Peer Review Candidate
Sediment Augmentation Data Synthesis Compilation
November 2023

Name | James Brasington, Ph.D.
Title | Director, Waterways Centre & Professor of River Science
Affiliation | University of Canterbury & Lincoln University
Location | Christchurch, NZ
Phone | +64 3369 0154
Email | james.brasington@canterbury.ac.nz

Education | Ph.D., 1998, University of Cambridge; hydrological and erosional consequences of
land-use change in Nepal
BSc, 1992, University of Bristol

Unique Expertise & Qualifications:

Fluvial geomorphologist with extensive experience with braided rivers, large datasets, LiDAR, and
the latest modelling tools. Educational and applied background in fluvial gecomorphology and
sediment. Experience working in multi-stakeholder collaborative settings. Very strong finalist
candidate for the open fluvial geomorphology ISAC seat in 2023.

Short Biography:

James Brasington is Professor of River Science and Director of the Waterways Centre, a research
partnership between the University of Canterbury and Lincoln University in Aotearoa, New
Zealand. He gained his PhD from the University of Cambridge for research into the effects of
land-use change on catchment hydrology and sediment yield in the Nepal Middle Hills. For the
past 25 years he has developed an internationally recognized track-record for his contributions to
fluvial geomorphology, focusing at the intersection of river morphodynamics, Earth observation,
and geospatial science. He is well-known for advancing developments in remote sensing to
quantify river structure and dynamics and his publication record has over 12,000 citations and an
H-index of 42. This research spans a wide range of fluvial systems but focuses, in particular, on
understanding the drivers of channel adjustment in high energy, sediment rich, braided rivers. He
has a strong network of collaborators throughout Europe, North America, and Oceania and his
work is deeply engaged with stakeholders from government, industry, and community groups. In
his role at the Waterways Centre, he leads of team of 10 Faculty and post-doctoral researchers
and a postgraduate community of over 20 scholars. He also leads a state-of-the-art airborne and
terrestrial remote sensing facility at the University of Canterbury, operating topographic and
bathymetric LiDAR sensors from manned rotary and fixed-wing platforms as well as boat-based
multibeam and interferometric sonar systems.
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PRRIP Peer Review Candidate
Sediment Augmentation Data Synthesis Compilation
November 2023

Name | J. Wesley Lauer, Ph.D.
Title | Professor
Affiliation | Department of Civil and Environmental Engineering
Seattle University
Location | Seattle, WA
Phone | 206-914-5524
Email | lauerj@seattleu.edu

Education | University of California, Berkeley Civil Engineering M. Eng., 1998
Ph.D., 2006, University of Minnesota, Civil Engineering

M. Eng., 1998, University of California-Berkeley, Civil Engineering
B.S.E., Walla Walla College, Civil Engineering

Unique Expertise & Qualifications:

Background in fluvial geomorphology and engineering. Experience with modeling and working
with large datasets over long timescales. Finalist candidate for the open fluvial geomorphology
ISAC seat in 2023.

Short Biography:

Dr. Lauer’s research focuses on geomorphic change in river systems over decadal and longer time
scales. The work relies on remote sensing, computer simulations, and focused field
measurements. Over the course of his career, Dr. Lauer has developed several computer
applications intended to support this analysis. These include GIS-based tools for measuring
channel migration and computer models for simulating geomorphic change in rivers (a
specialization known as morphodynamic modeling). Dr. Lauer is also interested in the use of low-
cost electronic sensors to support community-based hydrologic, geomorphic and ecological
measurements. A recent research emphasis for Dr. Lauer in the Pacific Northwest has been on the
Elwha River, Washington, where he has used morphodynamic modelling to simulate the response
of that system to the historic construction and recent removal of two large dams. Other work has
focused on the Minnesota River Basin, Minnesota, and on the Fly River, Papua New Guinea. Dr.
Lauer has supervised numerous civil engineering and environmental science students at Seattle
University on a wide range of undergraduate capstone projects. Applications of Dr. Lauer’s
research include evaluation of the sensitivity of river systems to changes in land use, climate, and
water resources management (especially dams). The work also has applications in floodplain
management and in the restoration/rehabilitation of degraded aquatic systems.
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PRRIP Peer Review Candidate
Sediment Augmentation Data Synthesis Compilation
November 2023

Name | Mark Smith, Ph.D.
Title | Associate Professor in Water Research
Affiliation | School of Geography
University of Leeds
Location | Leeds, UK
Phone | 0113 34 31974
Email | m.w.smith@leeds.ac.uk

Education | Ph.D., 2009, Overland flow resistance and flood generation in semi-arid
environments, Durham University, Department of Geography

MSc.R., 2005, Influence of surface roughness on runoff generation and soil erosion in
semi-arid environments, Durham University, Department of Geography

B.Sc. (Hons), 2004, Geography (First Class), Durham University, Department of
Geography

Unique Expertise & Qualifications:

Expertise in geomorphology and hydrology. Extensive experience with earth surface forms and
processes including in-depth modeling and working with topography and large datasets.
Experience with gravel bed and sand bed rivers and sediment transport. NOTE: Alan Kasprak of
the ISAC suggested Dr. Williams would be able to generate a quality review in a timely manner.

Short Biography:

Dr. Smith is a geomorphologist and hydrologist with a general interest in earth surface forms and
processes, applied to a range of environments. | am interested in methods of three-dimensional
surveying and parameterising numerically complex topographies both as part of hydraulic
modelling and more generally within geomorphology, especially with a view to conducting
spatially-distributed morphometric sediment budgets. In the UK, | apply these survey and
modelling methods to address a number of management issues, from investigating upland peat
erosion due to wildfires, to examining evidence that Natural Flood Management interventions
reduce downstream flood peaks, to better parameterising roughness-resistance relationships in
marginally-inundated gravel bed rivers, to examining the effects of Large Woody Dams on flow
resistance and sediment transport, and to investigating the hydraulic and geomorphological effect
of beavers. Beyond the UK, | have an interest in the relationship between hydrological processes
and flooding in major African river systems and malaria transmission at both the catchment and
continental scale.
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PRRIP Peer Review Candidate
Sediment Augmentation Data Synthesis Compilation
November 2023

Name | Mark Stone, Ph.D.
Title | Department Head and Professor
Affiliation | Department of Biological Systems Engineering
University of Nebraska — Lincoln (UNL)
Location | Lincoln, NE
Phone | 402-472-1413
Email | mark.stone@unl.edu

Education | Ph.D., 2005, Civil and Environmental Engineering, Washington State University
M.S., 2000, Civil and Environmental Engineering, Washington State University
B.S., 1998, Biological Systems Engineering, University of Nebraska-Lincoln

Unique Expertise & Qualifications:

Engineering background with strong experience with braided, sand bed rivers. Experience with
modeling and working with interactions between sediment and vegetation. Finalist candidate for
the open fluvial geomorphology ISAC seat in 2023.

Short Biography:

Dr. Stone, P.E., D.WRE is a professor and head of the Department of Biological Systems Engineering
(BSE) at the University of Nebraska-Lincoln (UNL). His expertise is in the areas of ecological
engineering, water resources, and socio-ecological systems resilience. Dr. Stone has extensive
research and design experience associated with the interactions between flow, sediments, and
vegetation in a range of environments including the Rio Grande (sand bed river), Rio Chama
(gravel bed river), and Colorado River Delta and Estuary. He has also served as a scientific team
member and modeler for the Colorado River Delta Program and the Lower Colorado River Multi-
Species Conservation Program.
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PRRIP Peer Review Candidate
Sediment Augmentation Data Synthesis Compilation
November 2023

Name | Enrica Viparelli, Ph.D.
Title | Professor
Affiliation | Department of Civil and Environmental Engineering
College of Engineering and Computing
University of South Carolina
Location | Columbia, SC
Phone | 803-777-7086
Email | viparell@cec.sc.edu

Education | Ph.D., 2007, Engineering of Hydraulic, Transportation and Landscape Systems,
University of Naples Federico Il

M.S., 2002, Environmental and Landscape Engineering, University of Naples Federico
Il

Unique Expertise & Qualifications:

Expertise in fluvial geomorphology and engineering. Experience with gravel augmentation,
sediment transport, modeling, and river morphodynamics. Finalist candidate for the open fluvial
geomorphology ISAC seat in 2023.

Short Biography:

Dr. Viparelli received her Ph.D. from the University of Naples Federico I, Italy, with a thesis on the
development of a procedure to store the grain size stratigraphy of an alluvial bed undergoing
aggradation and degradation. This procedure was implemented in a numerical model to predict
spawning gravel grain size distribution on the Trinity River, California, in response to coarse gravel
augmentations associated with high flow releases from Lewiston Dam. Viparelli’s doctoral
research was conducted at the University of lllinois, Urbana-Champaign, with the supervision of
Professor Gary Parker with whom she continued working as post-doctoral researcher for
additional four years. During her post-doctoral study Viparelli participated in large,
interdisciplinary research efforts to study the feasibility of the Mississippi River delta restoration
with land building diversions, and to assess the consequences of intensive agriculture on channel
geometry and sediment loads in the Minnesota River basin. Viparelli’s main contribution to the
project consisted in the formulation, implementation, validation and application of river and delta
morphodynamic models. In December 2012 Viparelli joined the faculty of the Department of Civil
and Environmental Engineering at the University of South Carolina at Columbia, where she
received tenure and promotion to the rank of professor. At the University of South Carolina,
Viparelli continued her work on transport, erosion, and deposition of non-uniform sediment with
laboratory, field and numerical studies on contaminant and tracer dispersal, upper regime
bedforms, self-formed channel morphodynamics, impacts of harbor development on coastal
flooding, nourishments and longitudinal dams to mitigate erosion on the Dutch Rhine.
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PRRIP Peer Review Candidate
Sediment Augmentation Data Synthesis Compilation
November 2023

Name | Richard Williams, Ph.D.

Title | Professor of River Science

Affiliation | School of Geographical and Earth Science
University of Glasgow

Location | Glasgow, Scotland

Phone | +44 (0)7812 555 768

Email | richard.williams@glasgow.ac.uk

Education | Ph.D., 2014, Numerical modelling of braided river morphodynamics, Aberystwyth
University

M.Res., 2005, Science of the Environment, Lancaster University

B.A. (Hons), 2004, Geography, University of Cambridge

Unique Expertise & Qualifications:

Background in geomorphology. Deep experience with remote sensing and other tools to evaluate
topographical data. Experience with sediment transport, modeling, and using satellite imagery
and other data to quantify river dynamics. NOTE: Alan Kasprak of the ISAC suggested Dr. Williams
would be able to generate a quality review in a timely manner.

Short Biography:

| have led the application of a variety of ground-, air-, and space-based sensors to quantify river
flows and landscape change. Recent research has focused upon generating reach- to catchment-
scale repeat topographic surveys to enable the calibration and assessment of hydraulic and
morphodynamic numerical models. | have also led research that has pioneered the use of archival
satellite imagery to quantify national-scale river dynamics. | also use a variety of interdisciplinary
techniques to gather data on riverscapes, including historical archives and citizen science.
Research topics of ongoing and recent Master’s and Doctoral students include river restoration
and rewilding; landslide dynamics; rivers and vegetation; tropical rivers; natural flood risk
management; quantifying flood dynamics; distributive fluvial systems; more-than-human
encounters with rivers; and satellite remote sensing.
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM (PRRIP -or- Program)
Peer Review Scope of Work — Sediment Augmentation Data Synthesis Compilation

1) Document Introduction and Background

The Program seeks an independent peer review of the Sediment Augmentation Data Synthesis
Compilation developed by the Program’s Executive Director’s Office (EDO). One of the Program’s
primary management uncertainties is the need for long-term sediment (sand) augmentation at the
upper end of the Associated Habitat Reach (AHR) to offset a sediment deficit due to clearwater
hydropower return flows. Stakeholders have long been concerned that incision and narrowing due to
mining of sediment from the bed and banks of the channel downstream of the hydropower return will
migrate downstream and impact habitat suitability for the Program’s four target species (whooping
crane, piping plover, interior least tern [now de-listed], and pallid sturgeon). Efforts to quantify the
magnitude of the sediment deficit and develop augmentation methods began soon after Program
initiation in 2007. By 2016, Program stakeholders reached consensus that the best next step in
evaluating sediment augmentation would be implementation of a full-scale sediment augmentation
experiment immediately downstream of the hydropower return. The full-scale augmentation
experiment was initiated in 2017 with augmentation occurring annually from 2017 through 2021. In
2022, the Executive Director’s Office began analysis of the effectiveness of sediment augmentation,
producing multiple lines of evidence across a range of spatial and temporal scales. The Sediment
Augmentation Data Synthesis Compilation is a roll-up of this multi-scalar analysis and is intended to
provide a framework for the Program to assess the results of sediment augmentation so far and the
implications for decision-making related to sediment augmentation throughout the remainder of the
Program’s First Increment Extension (2020-2032) and beyond.

Pending internal feedback and the results of this peer review regarding the significance and relevance of
methods and results presented in the Sediment Augmentation Data Synthesis Compilation, the intent is
to prepare a manuscript for publication that incorporates parts of the overall report.

The Sediment Augmentation Data Synthesis Compilation consists of 116 pages and is organized as
follows:
e Cover Page, Preface, Table of Contents, List of Acronyms (7 pages)
e Executive Summary (4 pages)
e Chapter 1 - Sediment Augmentation: History and Context (16 pages)
e Chapter 2 — Evaluation of Trends in Incision Prior to Full-Scale Sediment Augmentation (28
pages)
e Chapter 3 — Evaluation of Longitudinal Change After Sediment Augmentation in the Central
Platte River Valley, NE, USA (36 pages)
e Chapter 4 — Volume Change Analysis (25 pages)

The results of numerous analyses and multiples lines of evidence are organized into a four-chapter
synthesis report. The Executive Summary provides a condensed and consolidated summary of the
findings presented in the following chapters. Chapter 1 provides history and context including a
summarization of modeling and research conducted during the First Increment of the Program. Chapter
2 is comprised of retrospective analyses of spatial and temporal patterns of incision prior to initiation of
the sediment augmentation experiment. Chapter 3 focuses on two-dimensional longitudinal channel

PRRIP Sediment Augmentation Data Synthesis Compilation Peer Review Scope of Work Page 1of 1
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response to sediment augmentation. Chapter 4 is comprised of an analysis of volumetric change in the
period prior to and during the sediment augmentation experiment.

2) Description of Peer Review

The purpose of this review is to provide a formal, independent, external scientific peer review of the
information presented in the Sediment Augmentation Data Synthesis Compilation. The peer review

process, including all communication with the Peer Review Panel and development of the summary

report from the individual peer reviews, will be coordinated by Dr. Chadwin Smith of the PRRIP EDO.

3) Methods and Scientific Standards

Factors to be addressed include the scientific merit of technical analyses and conclusions. The peer
reviewers must ensure any scientific uncertainties are clearly identified and characterized, and the
potential implications of these uncertainties for the technical conclusions drawn are clear. Peer
reviewers are advised they are not to provide advice on policy. Rather, they should focus their review on
identifying and characterizing scientific and technical uncertainties and the technical soundness of the
Sediment Augmentation Data Synthesis Compilation.

4) Charge to the Panel

Each Peer Review Panel member will be tasked with reviewing the Sediment Augmentation Data
Synthesis Compilation from their particular area of expertise following the PRRIP Scientific Peer Review
Guidelines (Attachment A) and the specific directions contained in this Scope of Work. All Peer
Reviewers must be prepared to sign (during the contracting phase) the PRRIP Certification Regarding
Lobbying (Attachment B) and the PRRIP Conflict of Interest Form for Peer Reviewers (Attachment C).
Peer reviewers will be asked to submit all comments, questions, and other communication in writing to
ensure an appropriate record is built, and generally all communication with peer reviewers will be
conducted via e-mail during the course of the review.

Reviewers must protect information and ensure that services consist of unbiased assessments. Until it is
made public, no information from the Sediment Augmentation Data Synthesis Compilation may be
released without express written permission from the EDO. Additionally, all peer review-related
inquiries from outside sources must be forwarded to Dr. Smith of the EDO; reviewers should not
communicate with those inquiring about the review.

Peer reviewers must consider and respond to the questions listed below, at a minimum, in their review:

General Questions:

1. Does the Sediment Augmentation Data Synthesis Compilation adequately address the overall
objective — to synthesize multiple lines of evidence from the Program’s full-scale sediment
augmentation experiment to assess overall results and provide useful information for decision-
making related to future sediment augmentation management actions?

2. Do the authors draw reasonable and scientifically sound conclusions from the information
presented? If not, please identify those that are not and the specifics of each situation.
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3. Are there any seminal peer-reviewed scientific papers omitted from consideration that would
contribute to alternate conclusions that are scientifically sound? Please identify any such papers
including citations.

4. Are the statistical methods and modeling tools used valid and current, and are the associated results
presented in a manner useful to Program decision-makers?

5. Are potential biases, errors, or uncertainties appropriately considered within the methods sections
and then discussed in the results and conclusion sections?

Technical Questions:

6. LiDAR data was processed to remove non-random error to the degree possible. Accordingly, two-
and three-dimensional change analyses did not utilize methods (e.g., thresholding) to quantify
and/or account for error. Was that an appropriate approach? Would you suggest an alternative
approach to quantifying and addressing error?

7. Isthe method used to separate lateral erosion from bed aggradation/degradation appropriate?
Would you suggest any alternative method be utilized?

5) Peer Review Rating & Recommendation
In addition to providing written comments, each reviewer will provide a separate comprehensive rating
and recommendation utilizing the following format:

RATING
Please score each aspect of this set of chapters using the following rating system:
1 = Excellent; 2 = Very Good; 3 = Good; 4 = Fair; 5 = Poor

Category Rating
Scientific soundness

Degree to which conclusions are supported by the data
Organization and clarity

Cohesiveness of conclusions

Conciseness

Important to objectives of the Program

RECOMMENDATION (Check One)
Accept

Accept with revisions
Unacceptable

PLEASE NOTE: If a peer reviewer checks “Accept with Revisions” or “Unacceptable,” that reviewer must
explicitly state what changes would be required to change the recommendation to “Accept.” This is a
critical step in ensuring the Program understands potential fatal flaws or major areas of revision that
must be addressed before finalizing these documents and seeking Governance Committee approval.
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6) Peer Review and Peer Reviewer Identification

It is the intention of the PRRIP that each individual peer review will be shared with the other members
of the Peer Review Panel; members of the PRRIP Governance Committee (GC); members of the PRRIP
Executive Director’s Office (EDO); members of relevant PRRIP Advisory Committees including the
Technical Advisory Committee (TAC) and the Independent Scientific Advisory Committee (ISAC); and the
public via a final package including, but not limited to, the peer reviewed and revised Sediment
Augmentation Data Synthesis Compilation and the results of all individual peer reviews posted as a
public document on the PRRIP website. Individual Peer Reviewers may choose to remain anonymous
unless they agree to share their identity and interact with (electronically and/or virtually) the other
members of the PRRIP Peer Review Panel and/or relevant PRRIP entities including the TAC, ISAC, EDO,
and GC.

7) Available Documentation

Peer reviewers will be provided with the following information:

e This Peer Review Scope of Work, including the PRRIP Scientific Peer Review Guidelines.

e The Sediment Augmentation Data Synthesis Compilation.

e Access to all references cited in the Sediment Augmentation Data Synthesis Compilation.

e PRRIP Extension Science Plan.

e Additional information as requested by Peer Review Panel members — if a document is requested by
one member, it will be transmitted to all members simultaneously.
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8) Peer Review Schedule

11/27/2023

The general the schedule below provides guidance for conducting a 60-day peer review of the PRRIP

Sediment Augmentation Data Synthesis Compilation:

Task 1 (TAC) — Request Peer Review of Sediment Augmentation Data Synthesis Compilation
e Review Scope of Work — add/subtract/edit specific questions for peer reviewers, overall Charge
to Panel

November 2023

. Review and approve Peer Review Panel (Smith [EDO] will work with Peer Reviewer Selection v
Panel to identify and recommend peer reviewers)

e  Transmit peer review request and Peer Review Panel members to GC for review and appointment
Task 2 (GC) — Approve Peer Review / Appoint Peer Review Panel Members December 2023
Task 3 (Smith, EDO): Facilitate Peer Review December 2023
e  Secure signed contracts with all peer reviewers (and throughout
e  Provide access to all materials needed for review to each peer reviewer peer review
e  Virtual meeting with Peer Review Panel to coordinate review and answer clarifying questions process)

Task 4 (Peer Review Panel): Conduct Peer Review of Sediment Augmentation Data Synthesis
Compilation

e Smith (EDO) answers clarifying questions, as necessary

e Peer reviewers provide written reviews to Smith (EDO)

February 29, 2024

Task 5 (Smith, EDO): Respond to Peer Review
e Work with EDO Staff to implement suggested changes or explain why changes are either

acceptance or rejection of changes
e  Smith (EDO) coordinates

inappropriate or not feasible at this time March 2024
e Develop Peer Review Summary Report for TAC consideration, including written responses to each

peer review comment and proposed changes/edits
Task 6 (TAC): Evaluate Peer Review Summary Report
e TAC meeting to discuss Peer Review Summary Report and proposed document changes/edits April 2024
e  Recommend additional changes/edits and finalize for review by Peer Review Panel
Task 7 (Peer Review Panel): Evaluate Peer Review Summary Report
e  Aswarranted, elicit Peer Review Panel reaction (via electronic responses and/or virtual meeting)

to proposed changes/responses to Sediment Augmentation Data Synthesis Compilation indicating May 2024

Task 8 (TAC): Evaluate Reaction from Peer Review Panel

e  TAC meeting to discuss responses from Peer Review Panel and to recommend final changes to
Sediment Augmentation Data Synthesis Compilation for GC consideration

e EDO makes final changes to Sediment Augmentation Data Synthesis Compilation

e  Smith (EDO) prepares final Peer Review Package for GC

June-August 2024

Task 9 (Smith, EDO): Present final Peer Review Package to GC

e Review, discuss, and approve revised Sediment Augmentation Data Synthesis Compilation

e  Final report with integrated changes and Peer Review Summary Report included posted as public
document on PRRIP website

September 2024

The extent and content of peer review comments may necessitate more time on the part of the
Program in terms of fully addressing all peer review comments. The goal is to seek final GC approval of
the peer reviewed and revised Sediment Augmentation Data Synthesis Compilation in September 2024.
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Appendix A — Peer Review Guidelines

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
SCIENTIFIC PEER-REVIEW GUIDELINES

These guidelines have been developed to provide a general process for peer-review of scientific
documents during the Platte River Recovery Implementation Program (Program). Peer-reviews
conducted during the Program will be conducted in accordance with “INSTRUCTIONS TO
PEER-REVIEWERS” (Attachment A).

WHAT IS PEER-REVIEW? Scientific peer-review is a process by which technical experts
provide unbiased comments, suggestions, and evaluation of the science and technology of
proposals, study plans, reports of data analyses, and other documents. Peer-review provides
evaluation of the technical quality and relevancy of a document in meeting objectives or in
addressing hypotheses. Peer-review usually involves obtaining comments from appropriate
technical experts (“peers”) who have no financial, supervisory, or familial relationship to the
authors of the work. Peer-review is not an administrative review, nor does peer-review address
political or other non-scientific features of a project or document.

Peer-review typically involves review by several technical experts in the appropriate subject
area. By obtaining multiple, independent technical opinions, the peer-review process provides a
means of evaluating the scientific soundness of a product, further minimizing introduction of
bias or conflict of interest. The process of peer-review ultimately cannot insure that a document
or product is without fault.

Peer-review should be an efficient process so that monitoring, research, publications, and other
work can proceed in a timely manner. This process should be streamlined and not create a
bottleneck of bureaucracy, delaying appropriate publications, fieldwork, data analyses, or
modeling.

WHY IS PEER-REVIEW NECESSARY? Peer-review serves to strengthen a document,
whether it is a study plan, proposal, or report, in several ways. A review can provide suggestions
for improvements of the work. Experts typically suggest better approaches, more efficient
methods, innovative approaches to analysis, and supporting data or literature. A document or
plan that has been viewed as being sound, through peer-review, achieves improved credibility in
the eyes of the scientific community. Peer-review enhances the reliability of a document, having
been examined by peer-scientists. Where proposals or study plans are developed to address
specific needs, peer-review can insure that the project serves the specific objectives of the
program.

WHEN WILL PEER-REVIEW BE USED? The process described in this document may be
used for products (proposals, plans, models, data, reports, protocols, etc.) funded by the Program
or for other products essential to meeting Program milestones, but lacking adequate review. All

Peer Review Guidelines





products relied upon by the Program that influence management decision may be subjected to the
following peer review process at the discretion of the Governance Committee with advice from
the Technical Advisory Committee or other advisory committees. For some products, however,
a high level of scientific quality may be maintained by existing quality control and administrative
review procedures, and peer review will be unnecessary.

WHAT ARE THE PRIORITIES FOR PEER REVIEW? The first priority for peer review
are items identified for peer review in the 1997 Cooperative Agreement Milestones, which
include all water depletion/accretion impact analyses, and all habitat and species monitoring and
research activities. Proposals and protocols for new research and monitoring activities necessary
for meeting Program milestones will receive the second priority for peer review. Third priority
will be given to recent reports of completed studies considered essential to meeting Program
milestones. Already peer-reviewed products will receive the lowest priority for peer review.
Priorities may change depending on issues.

PEER-REVIEW PROTOCOL

1. The Executive Director will administer the peer-review process for the Governance
Committee. The duties of the Executive Director are as follows:

a) Assemble Master List of potential reviewers with assistance from the standing advisory
committees (Technical, Land, Water).

b) Select reviewers for each work product to be reviewed, and obtain approval of selected
reviewers by the Governance Committee.

c) Handle all correspondence with reviewers.

d) Compile and transmit all relevant materials from reviews to Panel members for decision-
making.

e) Coordinate revision of work product if needed.

f) Prepare, obtain approval from the Governance Committee, and administer budget for
reviews.

g) Ensure the review process works in a timely and efficient manner.

2. The Governance Committee and its recognized advisory committees (Technical, Land,
Water) identify the need for peer-review as requirements for proposals, studies, or reports
arise. The requesting committee identifies each need for peer-review to the Executive
Director (see figure below).

3. The Executive Director will determine priorities for peer review in keeping with the
guidelines noted above, and develop budgets for peer review for approval by the Governance
Committee. A Peer Review Working Group consisting of one member of the Governance
Committee and one member from each of the Governance Committee’s standing advisory
committees (Technical, Land, Water) or other group as identified will assist the Executive
Director in this effort. Budgets and priorities will be subject to the approval by the
Governance Committee and may change as the Program evolves.

4. Reviewers meeting the standards outlined in these guidelines will conduct the peer-review.
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5. When peer review is appropriate the Executive Director, in consultation with the Peer
Review Working Group, will select three peer-reviewers from scientific areas appropriate to
the subject or discipline of each request. The reviewers will conduct independent peer-
reviews and send reviews to the Executive Director. According to the specific needs of each
peer-review task, the reviewers could complete review of a single or group of related
proposals, plans, or reports. A statistician will participate as a fourth reviewer when the
subject or discipline includes experimental design and/or statistical analyses.

6. A list of qualified and willing experts will be assembled in a number of technical topic areas;
reviewers will be carefully selected from this list to ensure reviewers are the most appropriate
based on the subject matter being reviewed. The Executive Director will maintain a file with
the resume and credentials of each peer-reviewer.

7. Criteria for peer-reviewers include:

a) No conflict of interest for or against the project document or its authors based on
financial interest in the product or author(s), familial relationship with the author(s),
personal bias for or against the institution or author(s), professional connection to the
institution or author(s), organizational affiliation, or potential to be influenced by
lobbying or other political pressure to produce a certain result or more work in the area of
this product.

b) Expertise appropriate for the theme of the project or document(s).

c¢) The ability to complete a technical review in a reasonable time, as determined by the
requesting committee.

d) Individuals will be selected from a diversity of institutions, including state, federal,
local government, and non-governmental organizations for each project, while avoiding
members from the same institution or agency as the author(s).

8. The committee requesting review, in conjunction with the Peer Review Working Group, will
approve the Peer-review Panel. Objections regarding individuals must relate to the criteria
outlined in number 7. The Governance Committee will resolve all conflicts.

9. An attempt will be made to obtain voluntary participation on Peer-review Panels without cost
to the Governance Committee. A stipend or honorarium will be offered for review when
necessary. The Governance Committee will approve an annual budget for peer-reviews.

10. The requesting advisory committee will prepare specific guidance for each review task.
Suggested guidance includes an outline of the specific need for peer-review, the milestones
or objectives to be addressed by the work, and other specific criteria for the document.
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11. Reviewers shall provide written comment on the document(s) under review. Reviews will be
conducted similar to the system and methods used by the National Science Foundation and
major scientific journals and in accordance with the Proposal, Protocol and Study Plan
Review Guidelines and Report Review Guidelines (see Attachment A).

12. Upon completion of the reviews, the Executive Director will:
a) Prepare a package of material including all reviews and any relevant material,
b) Distribute all material to requesting committee for a determination of action,
c) If appropriate work with the requesting committee and author to make any needed
revisions,
d) Maintain a file of peer-reviews for each document, and
e) Provide a summary of items a-c to the Governance Committee for approval.

13. The peer-review process does not determine the approval or disapproval of the activity
associated with the request (funding a study, use of data or analytical results, publication of a
report, etc.). Peer reviews may not be definitive (i.e., there may be disagreement among
reviewers). The Committee seeking the review may or may not have the authority to approve
the review; however, at a minimum, it is responsible for transferring the review summary and
document(s) to the Governance Committee, who will have final authority to approve the
review.

DOCUMENTATION OF PEER-REVIEW CONDUCTED OUTSIDE THE PROGRAM

There will likely be cases where the Program will benefit from models, data, analyses, or
conclusions drawn by projects developed in the past or ongoing, but supported by institutions
outside the oversight of the Program. The committee requiring the information will determine
the need for peer-review of these products.

There is no intent to duplicate the peer-review conducted by others. Scientific journals typically
conduct their own peer-review. Most major journals have high-quality peer-review that is
universally accepted. Scientists are encouraged to publish their findings in the peer-reviewed
scientific literature whenever possible and appropriate. In most instances this level of peer
review is considered adequate for the purposes of the Program.

Institutions and agencies may administer their own peer-review process for study plans and
reports. In using the models, data, or conclusions (reports) from studies not funded by the
Program, the appropriate advisory committee is responsible for determining if additional peer-
review is necessary. In making the decision regarding the need for peer-review it may be helpful
to document an institution’s peer-review process for the project or report. With the assistance of
the appropriate advisory committee, it may be useful to consider the following information on
alternative peer-review processes when available:

L. Title of Study / Project / Report:
II. Type of Work:  report _ study plan/proposal = model _ other (specify)
III.  Principal Investigators: name, address, phone number, and e-mail

IV.  Source of financial support for project / report:
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Peer-Review Documentation

A. Names / Institutions of peer-reviewers (may have been anonymous)

B. Brief Description of the peer-review process:

C. Were revisions made to the project/report in response to reviewers’ comments?
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ATTACHMENT A

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM

INSTRUCTIONS TO PEER-REVIEWERS

Thank you for agreeing to review this product. The following is a summary of expectations for
peer-review and the topics that we wish each peer-reviewer to address.

A. INDEPENDENCE OF A PEER-REVIEW

Peer-review must provide an unbiased opinion of the scientific quality of a product (proposal,
report, data, map, etc.) by individuals who are independent from the authors and external to them
and their institution. A review must be independent of various types of conflicts of interest with
the author(s) and with the product under review. The Platte River Recovery Implementation
Program (Program) places considerable reliance on the objectivity, integrity, and professionalism
of each peer-reviewer to provide technical opinion of each product without bias or conflict of
interest.

Please review each question about your bias or independence. Your peer-review will be
anonymous to the author unless you choose to share it. Your review will be held in the file for
the Program as documentation of the peer-review process for this product.

YOUR CONSIDERATIONS SHOULD INCLUDE THE FOLLOWING FACTORS THAT
COULD LEAD TO BIAS OR CONFLICT OF INTEREST:

¢ financial interest in the product or the author(s);
e familial relationship with the author(s);
e bias, for personal reasons, for or against the author(s) or institutions of this product;

e professional connection (current or former: student or advisor, supervisor or supervised,
employer, etc.) to the author(s) or the institution of this product;

e organizational affiliation (same agency, department, organization, business, etc.);

e impacts of lobbying or political pressure exerted by persons looking for a particular result or
more work in the area of this product;

IF YOU FEEL THAT YOU CANNOT PROVIDE AN UNBIASED REVIEW, PLEASE DO
NOT REVIEW THIS PRODUCT AND IMMEDIATELY RETURN THE DOCUMENT TO
THE PROGRAM’S EXECUTIVE DIRECTOR.
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B. PROPOSAL, PROTOCOL, AND STUDY PLAN REVIEW
GUIDELINES

CONFIDENTIALITY - The enclosed product is a privileged communication. Please do not
show it to anyone or discuss it, except to solicit assistance with a technical point. Your review
and your recommendation should also be considered confidential.

TIMELINESS - In fairness to the author(s) and the needs of the Program, please return your
review within _ days. If it seems likely that you will be unable to meet this deadline, please
return the product immediately or contact the Executive Director.

CONFLICTS OF INTEREST - Please review the “Independence of a Peer-review”. If you
feel that you might have difficulty writing an objective review, please return this material
immediately, without reviewing it. If your previous or present connection with the author(s) or
their institution(s) might be construed as creating a conflict of interest, but no actual conflict
exists, please discuss this issue in the cover letter that accompanies your review.

YOUR REVIEW SHOULD ADDRESS THE FOLLOWING:

Please provide comments on separate sheets of paper. Support your comments with specific
evidence from the text.

Do the objectives/hypotheses appropriately address the needs that have been identified for the
Program? Are they scientifically sound, testable, and appropriate given the type or precision of
the data available?

Is the design of the study scientifically sound? Is it technically and statistically appropriate for
addressing the goals and objectives of the project? Is the reasoning behind the design based on
generally accepted scientific principles?

Are the methods and experimental design appropriate in scale, timing, geographic scope, and
precision for addressing the objectives? Are the measurements appropriate for addressing
objectives?

Are plans for data analysis sound and likely to address the objectives?

Are the authors and their institutions well qualified, with appropriate facilities, to conduct the
work?

Are the proposed time frame, personnel, and budget appropriate for conducting the work?

Will the products meet the needs identified?
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C. REPORT REVIEW GUIDELINES

CONFIDENTIALITY - The enclosed manuscript is a privileged communication. Please do not
show it to anyone or discuss it, except to solicit assistance with a technical point. Your review
and your recommendation should also be considered confidential.

TIMELINESS - In fairness to the author(s) and to the needs of the Program, please return your
review within __ days. If it seems likely that you will be unable to meet this deadline, please
return the manuscript immediately or contact the Executive Director.

CONFLICTS OF INTEREST - Please review the “Independence of a Peer-Review” above. If
you feel you might have any difficulty writing an objective review, please return the manuscript
immediately, un-reviewed. If your previous or present connection with the author(s) or an
author’s institution might be construed as creating a conflict of interest, but no actual conflict
exists, please discuss this issue in the cover letter that accompanies your review.

YOUR REVIEW SHOULD ADDRESS THE FOLLOWING:

What is the major contribution of this document? What are its major strengths and weaknesses,
and its suitability for publication and/or use by the Program? Are conclusions based on sound
scientific methods and reasoning? Please include both general and specific comments bearing on
these questions and emphasize your most significant points.

General Comments:

1. Scientific soundness

2. Organization and clarity

3. Conciseness

4. Degree to which conclusions are supported by the data
5. Cohesiveness of conclusions

Specific Comments:

Please support your general comments with specific evidence and literature. You may write
directly on the manuscript, but please summarize your handwritten remarks separately. Comment
on any of the following matters that significantly affected your opinion of the manuscript:

1. Presentation: Is a tightly reasoned argument evident throughout? Does the manuscript
wander from the central purpose?

2. Methods: Are they appropriate? Current? Described clearly and with sufficient detail so that
someone else could repeat the work?

3. Data presentation: When results are stated in the text of the manuscript, can you easily verify
them by examining tables and figures? Are any of the results counterintuitive? Are all tables
and figures clearly labeled? Well planned? Too complex? Necessary?
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4. Statistical design and analyses: Are they appropriate and correct? Can the reader readily
discern which measurements or observations are independent of which other measurements
or observations? Are replicates correctly identified? Are significance statements justified?

5. Conclusions: Has the author(s) drawn conclusions from insufficient evidence? Are the
interpretations of the data logical, reasonable, and based on the application of relevant and
generally accepted scientific principles? Has the author(s) overlooked alternative
hypotheses?

6. Errors: Point out any errors in technique, fact, calculation, interpretation, or style.

7. Citations: Are all (and only) pertinent references cited? Are they provided for all assertions
of fact not supported by the data in the manuscript?

D. FAIRNESS AND OBJECTIVITY

If the research reported in this paper is flawed, criticize the science, not the scientist. Harsh
words in a review will cause the reader to doubt your objectivity; as a result, your criticisms will
be rejected, even if they are correct!

Comments should show that:

1. You have read the entire manuscript carefully,

2. Your criticisms are objective and correct, and are not merely differences of opinion, and are
intended to assist the author in improving the manuscript, and

3. You are qualified to provide an expert opinion about the research reported in this manuscript.

E. ANONYMITY
You may sign your review if you wish. If you choose to remain anonymous, avoid comments to
the authors that may serve as clues to your identity, and do not use paper that bears the
watermark of your institution.

RATING:
Please score each aspect of this manuscript using the following rating system: 1=excellent,
2=very good, 3=good, 4=fair, 5=poor.
Rating

Scientific soundness
Degree to which conclusions are supported by the data
Organization and clarity
Cohesiveness of conclusions
Conciseness
Importance to objectives of the Program

(For use by internal review panel only)

RECOMMENDATION (check one)
Accept

Accept after revision
Unacceptable
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Peer-Review Sequence Platte River Cooperative Agreement (CA) and
Proposed Platte River Recovery Implementation Program (PPRRIP)

No review needed does not apply to CA and
PPRRIP.

Request For Peer Review
by any CA Participant

v

Executive Director |

A 4

Peer- Review Working Group

(Made up of one member of GC and one
member of each standing Committee)

No further review, existing review adequate,
does not apply to CA and PPRRIP, budget
inadequate.

Executive Director initiates review
(forms peer-review panel)

REJECT

Executive Director compiles review and
forwards to requesting Committee and
Governance ommittee

Committee
]

Provide advice to the Executive Director on
peer-review priority and the need for peer-
review.

Peer-review Panel submits review to
Executive Director.

Appropriate Committee/Governance| ———————— Accept with revisions |

v

| Provide Revisions |

e

ACCEPT, NO FURTHER ACTIONS
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ATTACHMENT B

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM (PRRIP -or- Program)
Certification Regarding Lobbying

The undersigned certifies, on behalf of the Consultant, that to the best of his or her knowledge and belief:

1. No federal appropriated funds have been paid or will be paid, by or on behalf of the Consultant, to
any person for influencing or attempting to influence an officer or employee of any federal agency, a
Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress
in connection with the awarding of any federal contract, the making of any federal grant, the making
of any federal loan, the entering into of any cooperative agreement, or the extension, continuation,
renewal, amendment, or modification of any federal contract, grant, loan, or cooperative agreement.

2. Noregistrant under the Lobbying Disclosure Act of 1995 has made any lobbying contacts on behalf of
the Consultant with respect to the federal grant or cooperative agreement under which the
Consultant is receiving monies.

This certification is a material representation of fact upon which reliance was placed when this transaction
was made or entered into. Submission of this certification is a prerequisite for making or entering into this
transaction imposed by section 1352, title 31, U.S. Code. Any person who makes an expenditure
prohibited by Section 1 above or who fails to file or amend the required certification shall be subject to a
civil penalty of not less than $10,000 and not more than $100,000 for each such failure.

FOR THE CONSULTANT:

CONSULTANT NAME Date
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ATTACHMENT C

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM (PRRIP -or- Program)
PRRIP Conflict of Interest Form — Peer Reviewers

The PRRIP developed guidance for Peer Reviewers regarding the avoidance of conflicts of interest in
accordance with the Scientific Peer Review Guidelines (Adaptive Management Plan, Appendix A)
contained in the PRRIP Final Program Document. PRRIP Peer Reviewers must provide an unbiased
opinion of the scientific quality of a product (proposal, report, data, map, etc.) by individuals who are
independent from the authors and external to them, the Program as a whole, and/or the authors’
institution/entity. A review must be independent of various types of conflicts of interest with the
author(s) and with the product under review. The PRRIP places considerable reliance on the objectivity,
integrity, and professionalism of each Peer Reviewer to provide the technical opinion of each product
without bias or conflict of interest.

When evaluating the potential for any conflicts of interest, all PRRIP Peer Reviewers should consider the
following factors that could lead to bias or conflict of interest:

e Financial interest in the product or the author(s);

e Familial relationship with the author(s);

e Bias, for personal reasons, for or against the author(s) or institutions of this product;

e Professional connection (current or former: student or advisor, supervisor or supervised,
employer, etc.) to the author(s) or the institution of this product;

e Organizational affiliation (same agency, department, organization, business, etc.);

e Impacts of lobbying or political pressure exerted by persons looking for a particular result or
more work in the area of this product; and

e Has conducted, is conducting, or intends to conduct work for or on behalf of the Program, or
work that directly overlaps with Program scientific and technical priorities, or work with the
author(s), which could result in a Peer Reviewer commenting on her/his own work product(s).

As a proposed Peer Reviewer, | hereby state that | do not have any conflicts of interest with the PRRIP as
outlined above and (if necessary) explained on the following page. | can serve effectively as a PRRIP Peer
Reviewer without any financial, familial, personal, or professional bias and can complete an independent
review of the PRRIP document as directed in the associated Scope of Work.

FOR THE CONSULTANT:

CONSULTANT NAME Date

PRRIP Sediment Augmentation Data Synthesis Compilation Peer Review Scope of Work Page 1of 1
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Professor James Brasington

\‘ Wate rways Director, Waterways Centre
Cent re Universi‘ty of Ca nt'erbt.!ry

Lincoln University

Christchurch | Otautahi 8140

New Zealand | Aotearoa

Dr Chadwin Smith

Platte River Recovery Implementation Program
4111 4™ Avenue, Suite 6

Kearney, NE 68845

Dear Dr Smith,
Re: Independent Scientific Advisory Committee; Fluvial Geomorphologist

| am writing to express my interest in the recently advertised open seat on the Independent Scientific
Advisory Committee of the Platte River Recovery Implementation Program.

As you will see from my attached curriculum vitae, | am a fluvial geomorphologist with over 25 years’
experience and longstanding interests in the structure, form and processes of braided rivers. Within
this context, | have established an internationally-recognized track record for innovative research
that aims to understand how these complex rivers adjust to environmental change and co-evolve
with the ecological communities they support. My research is at the forefront of an emerging data-
rich paradigm in river science. This couples developments in Earth observation and numerical
modelling to transcend the conventional scale limits of process geomorphology and aims to unravel
how sediment supply, flow and vegetation drive river form and adjustment at system-scales.

While my research is theoretically rooted, much of my recent work has sought to support regional
programs of river rehabilitation and restoration by providing key science-led tools and insights to
river and watershed managers and boards directly. In this context, | have worked as an advisor to
local and national government (the NZ Ministry for the Environment, Waikato, Canterbury, Hawkes
Bay and Otago Regional Councils, the Department for Conservation and NZ Fish and Game). This
work has included a wide range of projects with diverse stakeholders, focusing for example on the
impacts of flood harvesting and hydropeaking on sediment transport and riverbed sedimentology;
quantifying the risks of changing channel capacity on flood and avulsion hazards; and modelling
source-to-sink river sediment budgets to inform sediment mining and riparian asset management.

| am particularly interested in the approach pioneered in the PRRIP as the key environmental
challenges resonate strongly with concerns over the condition of braided rivers in Aotearoa New
Zealand (and elsewhere); many of which link directly to my current research agenda. For example, |
am currently co-leading a project that seeks to understand how the effects of climate change, flow
regulation and biological invasions shape the morphological trajectories of braided rivers and affect
the population dynamics of native and exotic fish. This work involves the use of high-resolution, high-
frequency remote sensing to parameterize and test numerical simulation models and support the
development of long-term scenario assessments. Other allied research, focuses directly on the
opportunities provided by new Earth observation datasets. Examples of this work include our
research within the new NASA SWOT mission, where we are collaborating with the US Hydrology
team to model flows and channel change in multichannel rivers, and another project where we are
exploring data models derived from a new class of small-footprint, short-wave bathymetric lidar.

Furthermore, there are important parallels and contrasts between the range of approaches (i.e., the
MCM vs SFM) to habitat restoration being explored on the Platte and many of our (albeit largely
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gravel-bed) braided rivers in NZ. Developing a strong science-led foundation for adaptive
management is clearly critical. However, in an environment that is changing rapidly, there is an equal
demand to help communicate the uncertainty around that science in order to facilitate risk-based
decision making and to support management reflect new data and emerging understanding. The
committee structure of the PRRIP appears to address these needs directly, and | am keen not simply
to participate in that process, but learn with you.

In addition to a broad perspective on river geomorphology, | bring a range of specific technical skills
and knowledge that fits the focus of the advertised role and hopefully complements the formidable
expertize of the ISAC. | have extensive experience in the design, acquisition and modelling of a wide
range of Earth observation data and currently lead a remote sensing facility that incorporates state-
of-the-art lidar (including topo-bathy green lidar), optical cameras and multibeam sonar, operating
from helicopter, fixed wing and boat-based platforms. We use these tools to create a data-rich
context to inform river management, acting both in response to extreme weather events (for
example, am currently coordinating the national lidar and mapping response to Cyclone Gabrielle for
the NZ National Emergency Management Agency) and to support the development of longer-term
flow management plans. Together with my collaborators, we have also developed software to help
river managers’ better leverage these new and emerging data to provide information on changing
flood capacity and habitat assemblages. My work has also pioneered the application of mobile bed
hydrodynamic models to simulate the evolution of braided rivers under variable flow and to test
these models using distributed, remotely sensed data.

| am very familiar and enjoy working within strongly interdisciplinary research teams and perhaps
even more importantly, collaborating closely with a diverse array stakeholders that reveal the
plurality of values and perspectives we bring to water across society. This work is often in highly
contested spaces, involving tangata whenua (indigenous Maori tribes), groups from primary industry,
local government and the third sector. | have also experience as an expert witness for both
government and conservation groups. While, often challenging, this work continues to reinforce on
me the importance of clear communication and the need to demarcate evidence and interpretation.

Finally, I should note that | am aware of the need for full participation in the ISAC. | travel frequently
to the USA and Europe for work and see no barriers to my attending in-person meetings in the USA
as well as contributing fully to Quarterly meetings and communicating with the Governance and
other committees as needed.

| hope this short summary and my attached curriculum vitae provide you with an insight into the
contribution | may be able to bring to the committee and underpin my excitement and motivation
for applying. Should you need any further information, please do not hesitate to contact me.

Yours sincerely,

Professor James Brasington
Director, Waterways Centre
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Curriculum Vitae | 2023

PROFESSOR JAMES BRASINGTON

Director, Waterways Centre, University of Canterbury and Lincoln University, New Zealand

Email: james.brasington@canterbury.ac.nz Direct Line: +64 3 369 0154 Mobile: +64 27 360 2742

PROFILE

e River scientist with over 25 years research experience

e PhD University of Cambridge; BSc (First Class) University of Bristol

e >10years in leadership roles

e >$15 min external funding from national science bodies, government and industry in the last decade
e H-Index=41; Citations > 11,300

e NZ Performance Based Research Assessment, Quality Category A (EarthSciences)

e Graduated 16 PhD students

e Honorary Visiting Professor, Queen Mary University of London;

e Internationally recognized for research in fluvial geomorphology and Earth observation

EDUCATIONAL HISTORY

1998 PhD University of Cambridge: Hydrological and erosional consequences of land-use change in Nepal
1992 BSc University of Bristol (First Class)

1991, 1992 University of Bristol, Faculty of Science Outstanding Achievement Prize

1993-1996 Emmanuel College, University of Cambridge, External Research Scholarship Prize

1993-1996 Natural Environmental Research Council Research Studentship

EMPLOYMENT HISTORY

2020- Professor of River Science; Director Waterways Centre, University of Canterbury, NZ

2017- Visiting Honorary Professor, Queen Mary University of London, UK

2017-19 Waikato Regional Council Chair of River Science, University of Waikato, NZ

2012-17 Professor of Physical Geography, Queen Mary University of London, UK

2011 Professor of Physical Geography, University of Canterbury, NZ

2007-10 Associate Professor, Institute Geography and Earth Science, University of Wales, Aberystwyth, UK
2000-07 Lecturer, Department of Geography, University of Cambridge, UK

2000-07 Fellow of Sidney Sussex College, Cambridge UK

1997-99 Lecturer, Department of Geography, University of Hull, UK

PROFESSIONAL EXPERIENCE

2023- Advisor, National Emergency Management Agency — regional impacts of Cyclone Gabrielle
2023- Expert Witness, NZ Fish and Game — effects of hydropeaking on river channel adjustment
2022- Research and Technical Director, Vadis Geomatics

2021-22  Expert Witness, Otago Regional Council — effects of river bed aggradation on flood risk

2020-21  Technical Advisory Group, Ministry for the Environment — advances in freshwater monitoring
2019-20  Expert Witness, NZ Salmon Anglers Association — effects of flow regulation on sediment dynamics
2018-20  Advisor, Waikato Regional Council — Freshwater science portfolio
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Curriculum Vitae | 2023

RESEARCH RECORD

My research is at the forefront of developments to understand the linkages between river form, process and ecology. This
work spans a wide range of environments, from alpine and temperate (NZ, Nepal, UK), to Mediterranean (France, Spain,
USA) and arid (lraq), with a particular focus on multichannel (braided) river environments. My research integrates
theoretical and applied themes and develops high resolution remote sensing and numerical modelling to explore how
rivers and their ecosystems co-evolve under changing environmental conditions. A listing of selected relevant publications
is provided below.

RESEARCH PROJECTS

| have been awarded >$15 m in the last decade from competitive external funding sources that include international
science funding agencies (MBIE, NZ; UKRI; Leverhulme Trust; NSF; EU Horizon, NASA-JPL); government departments,
agencies, engineering and environmental consultancies. My projects typically involve interdisciplinary and international
teams of researchers, drawing on expertize in freshwater ecology, sensor technologies and data science. Current key
projects include:

SWOT Cal/val Surface Water and Ocean Topography Mission validating and modelling sensor retrievals using
airborne and boat based topo-bathy lidar, PI, NASA-JPL, 2023-2024

Fish Futures Modelling the effects of climate change on braided river habitats for native and exotic fish in
New Zealand, Pl, MBIE Endeavour, 2022-2026

Cyclone Gabrielle Modelling the regional effects of extreme flooding and sedimentation from Cyclone Gabrielle, Pl
MBIE/NEMA, 2023-2024

Small-footprint Lidar  Optimizing the development of seamless topo-bathymetric models of complex river
environments with small-footprint, shortwave lidar sensors, PI, MBIE Endeavour, 2021-2024

Multiscale Mapping Development of multiscale, multimodal approaches to quantify changes in the morphology and
riverbed characteristics of complex braided rivers using high resolution lidar and aerial imagery,
Pl, NZ DoC, 2020-2024

Works in Waterways Development of a national guideline to manage the environmental impacts of civil engineering
works in waterways, PI, MBIE Envirolink, 2022-2025

RESEARCH SUPERVISION AND COLLABORATION

e Supervised 16 students to the successfully defence of their doctoral thesis and six postdoctoral researchers

e  Currently supervise 4 PhD students, 4 MSc students, 3 postdoctoral researchers and one research technician

e Director, Graduate Programmes in Water Science & Management, University of Canterbury and Lincoln University

e  Co-Director, EU Erasmus Mundus Joint Doctoral Programme SMART(2013-16)

e Management Board, UK NERC London Doctoral Training Partnership (2014-17)

e Key international collaborators include: Prof Joe Wheaton (Utah State); Prof Tamlin Pavelsky (UNC); Prof Damia
Vericat (Uni. Lleida); Dr Colin Gleason (UMass); Prof Herve Piegay (Uni. Lyon).

COMMUNITY ROLES AND RESPONSIBILITIES

National and International Communities: RSNZ Review Panel; UK NERC Peer Review College; NERC Geophysical and
Geodesy Steering Committee; NERC Technology Review Panel; NERC-MOES India-UK Sustainable Water Programme;
British Society for Geomorphology Futures Taskforce; NERC Environmental e-Science;

Editorial positions: Water, 2019-; Progress in Physical Geography, 2017; Water Resources Research, 2009-13; Journal
of Maps, 2013-17 ; Geomorphology, 2007;

International PhD Examiner: University of Tasmania; Aalto University; University of Trento; Turku University;
Wageningen University; University British Columbia; Ben Gurion University; University of Stockholm; Macquarie
University; multiple universities in the UK, including Oxford, Leeds, Durham and NZ, including Waikato and Auckland
Undergraduate External Assessor: University of Cambridge, Geography Tripos, 2014-2017.
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PEER REVIEWED PUBLICATIONS

H-Index = 41; Citations; 11,341; 3 Web of Science ‘Highly Cited Articles’; 7 articles > 300 citations;

Abell, J.M., Pingram, M.A., Ozkundakci, D. et al. 2023. Large floodplain river restoration in New Zealand:
synthesis and critical evaluation to inform restoration planning and research. Regional Environ Change 23, 18.

Brierley, G. J., Hikuroa, D., Fuller, I. C., Tunnicliffe, J., Allen, K., Brasington, J., Friedrich, H., Hoyle, J., &
Measures, R. 2022. Reanimating the strangled rivers of Aotearoa New Zealand. WIREs Water, e1624.

Westerhoff, R., McDowell, R., Brasington, J. et al. 2022. Towards implementation of robust monitoring
technologies alongside freshwater improvement policy in Aotearoa New Zealand. Environmental
Science and Policy, 132,1-13.

Batalla, R., Gibbons, G., Alcazar, J., Brasington, J., et al. 2021. Hydropeaked rivers need attention.
Environmental Research Letters, 16, 021001.

Walley, Y., Henshaw, A., Brasington, J. 2020. Topological structures of river networks and their regional-
scale controls: a multivariate classification approach. Earth Surface Processes and Landforms, 45, 2869-
2883.

Reesink, A.J., Darby, S.E., Sear, D.A., Leyland, J., Richardson, K., Brasington, J. 2020. Mean flow and
turbulence structure over forested floodplains: insights from controlled laboratory experiments. PLoS
ONE, 15, e20229306

Harvey, G., Henshaw, A., Brasington, J., England, J. 2019. Burrowing invasive non-native species: an
unquantified erosion risk at aquatic margins. Reviews of Geophysics, doi.org/10.1029/2018RG000635

Pinter, N., Brasington, J., Gurnell, A. et al. 2019. River research across borders: Internationalism and
provincialism in the recent river-science literature. River Research and Applications, 35, 768-775,
doi.org/10.1002/rra.3430

Kasprak, A., Brasington, J., Hafen, K., Williams, R. D., and Wheaton, J. M. 2019. Modelling
braided river morphodynamics using a particle travel length framework, Earth Surface
Dynamics, 7, 247-274.

Victoriano, A., Brasington, J., Guinau, M., Furdada, G., Cabre, M., Moysset, M. 2018. Geomorphic
impact and assessment of flexible barriers using multi-temporal lidar data: the Portaine mountain
catchment. Engineering Geology, 237, 168-180.

Connor-Streich, G., Henshaw, A.J., Brasington, J., Bertoldi, W., Harvey, G.L. 2018. Let's get connected: A
new graph theory-based approach and toolbox for understanding braided river morphodynamics. WIREs
Water, 5:€1296. doi: 10.1002/wat2.1296

Brasington, J. 2017. Modelling Fluvial Morphology. In, Muste et al. (eds.) Handbook of Experimental
Hydraulics, 4, 2- 18, CRC Press, 985pp.

Vericat, D., Wheaton, J.W., Brasington, J. 2017. The morphological approach to estimating bedload
yield. In, Tsutsumi, D. and Laronne, J. (eds). Gravel Bed Rivers and Disasters. Wiley, 121-158.

Rennie, C., Vericat, D., Williams, Brasington, J., Hicks, D.M. 2017. Monitoring bedload transport using aDcp
bottom- track bias. In, Tsutsumi, D. and Laronne, J. (eds). Gravel Bed Rivers and Disasters. Wiley, 209-234.

Williams, R., Brasington, J. and Hicks, D.M. 2016. Numerical modelling of braided river morphodynamics:
review and future challenges. Geography Compass, 10, 102-127.

Ridofi, M., Tubino, M., Bertoldi, W., Brasington, J. 2016. Analysis of reach-scale elevation distribution in
braided rivers. Water Resources Research, 52,5951-5970.

Williams, R.D., Measures, R., Hicks, D.M., Brasington, J. 2016. Assessment of a numerical model to
reproduce event- scale erosion and deposition distributions. Water Resources Research, 52,6621-6642.

Williams, R.D., Rennie, C.D., Brasington, J., Hicks, D.M., Vericat, D. 2015. Within-event spatially distributed
bedload: linking fluvial sediment transport to morphological change. Journal of Geophysical Research:
Earth Surface, 120 (3), 604-62.
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Westoby, M.J., Brasington, J., Glasser, N., Hambrey, M.J., Reynolds, J.M. and Hassan, M. 2015. Numerical
modelling of Glacial Lake Outburst Floods using physically based dam-breach models, Earth Surface
Dynamics, 3, 170-19.

Javernick, L., Hicks, D.M., Measures, R., Caruso, B., Brasington, J. 2015. Numerical modelling of braided

rivers with structure-from-motion derived terrain models. River Research and Applications, 32,1071-
1081.

Javernick, L., Brasington, J. Caruso, B. 2014. Modelling the topography of shallow braided rivers using
Structure- from-Motion photogrammetry, Geomorphology, 213, 166-182.

Vericat, D., Smith, M.W,, Brasington, J. 2014. Patterns of topographic change in sub-humid bandlands
determined by high resolution multi-temporal topographic surveys. Catena, 120,164-176.

Westoby, M.J., Glasser, N., Brasington, J., Hambrey, M.J., Quincey, D.J. and Reynolds, J.M. 2014. Modelling
outburst floods from moraine-dammed glacial lakes. Earth Science Reviews, 134,137-159.

Westoby, M.J., Glasser, N., Hambrey, M.J., Brasington, J. and Reynolds, J.M. 2014. Reconstructing
historic Glacial Lake Outburst Floods through numerical modelling and geomorphological assessment:
Extreme events in the Himalaya, Earth Surface Processes and Landforms, 39,1675-1692.

Cook, S.J., Quincey, D.J., Brasington, J. 2014. Geomorphology of the Rees Valley, Otago, New Zealand.
Journal of Maps, 10, 136-150.

Williams, R.D., Brasington, J., Hicks, D.M., Measures, R., Rennie, C.D., Vericat, D. 2013. Hydraulic validation
of two- dimensional simulations of braided river flow with spatially continuous aDcp data. Water
Resources Research, 49, 5183-5205

Williams, R. D., Brasington, J., Vericat, D. and Hicks, D. M. 2013. Hyperscale terrain modelling of braided
rivers: fusing mobile terrestrial laser scanning and optical bathymetric mapping. Earth Surface Processes
and Landforms, 39, 167-183.

Wheaton, J. M., Brasington, J., Darby, S. E., Kasprak, A., Sear, D., & Vericat, D. 2013. Morphodynamic
signatures of braiding mechanisms. Journal of Geophysical Research: Earth Surface, 118, 759-779.

Brasington, J., Vericat, D. and Rychkov, I. 2012. Modelling River Bed Morphology, Roughness and
Surface Sedimentology using High Resolution Terrestrial Laser Scanning. Water Resources
Research, 48, W11519.

Westoby, M.J., Brasington, J., Glasser, N.F., Hambrey, M.J. and Reynolds, J.M. 2012. ‘Structure-from-motion’
photogrammetry: a low-cost, effective tool for geoscience applications. Geomorphology, 179, 300-314.

Rychkov, 1., Brasington, J. and Vericat, D. 2012. Computational and methodological aspects of terrestrial
surface analysis based on point clouds. Computers and Geosciences, 42,64-70.

Williams, R.D., Brasington, J., Vericat, D., Hicks, D.M., Labrosse, F., Neal, M.N. 2011. Monitoring braided
river change using terrestrial laser scanning and optical bathymetric mapping. In, Smith, M., Paron, P. and
Griffiths, J. 2011. Geomorphological Mapping. Elsevier, pp.508-529.

Brasington, J., Rennie, C.D., Vericat, D., Williams, R., Goodsell, B., Hicks, D.M., Batalla, R. 2011. Monitoring
braided river morphodynamics with an acoustic Doppler current profiler. Proceedings of the 34th World
Congress of the International Association for Hydro-Environment Research and Engineering, 3396-3403.
Engineers Australia.

Brasington, J. 2010. From grain to floodplain: hyperscale models of braided rivers. Journal of Hydraulic
Research, 48 (4): 52-53 Suppl. 4 2010.

Brasington, J. and Vericat, D. 2010. Geomatics and Geomorphology: shining new light on riverscapes.
Trabajos Geomorfologia en Espafia, 2008-2010. SEG, 167-170

Wheaton, J., Brasington, J., Darby, S.E., Sear, D. 2010. Accounting for uncertainty in DEMs from
repeated topographic survey: improved sediment budgets. Earth Surface Processes and
Landforms, 35, 136-156.

Wheaton, J., Brasington, J., Darby, S.E., Mertz, J., Pasternack, G.B., Sear, D., Vericat, D. 2010. Linking
geomorphic changes to salmonid habitat and a scale relevant to fish. River Research and Applications,
DOI: 10.1002/rra.1305.
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Antonarakis, A.S., Richards, K.S., Brasington, J., Bithell, M. and Muller, E. 2010. Determining LAl and
leafy tree roughness using terrestrial lidar. Water Resources Research, 46, W06510.

Antonarakis, A.S., Richards, K.S., Brasington, J., Bithell, M. and Muller, E. 2009. Leafless roughness of
complex tree morphology using terrestrial lidar. Water Resources Research, 45, W10401.

Vericat, D., Brasington, J., Cowie, M. and Wheaton, J. 2009. Accuracy assessment of aerial photographs
acquired using lighter-than-air blimps. River Research and Applications, 15,985-1000.

Bithell, M. and Brasington, J. 2009. Integrating agent-based models of subsistence farming with
individual-based forest models and dynamic models of water distribution. Environmental Modelling and
Software, 24, 173-190.

Hodge RA, Brasington J, Richards KS. 2009. Characterisation of grain-scale fluvial morphology using
TLS. Earth Surface Processes and Landforms, 34, 954-968.

Hodge RA, Brasington J, Richards KS. 2009. Analysing laser-scanned digital terrain models of gravel bed
surfaces: linking morphology to sediment transport processes and hydraulics. Sedimentology, 56, 2024-
2043.

Rumsby, B.T., Brasington, J., Langham, J.A,, et al. 2008. Monitoring and modelling particle and reach-
scale morphological change in gravel bed rivers: applications and challenges, Geomorphology, 93, 40-
54.

Vericat, D., Brasington, J., Wheaton, J., Rychkov, I. 2008. Determinacion de la rugosidad de lechos de
gravamediante laser terrestre de alta resolucion. Trabajos Geomorfologia en Espaiia, 2006-2008. SEG, 167-
170.

Antonarakis A.S, Richards K.S, Brasington J. 2008. Retrieval of vegetative fluid resistance using airborne
lidar. Journal Geophysical Research - Biogeosciences, 113, G02S07.

Antonarakis A.S, Richards K.S, Brasington J. 2008. Object-based land cover classification using
airborne LiDAR. Remote Sensing of Environment, 112, 2988-2998.

Bithell, M., Brasington, J. and Richards, K.S. 2008. Discrete-element, individual-based and agent-based
models: Tools for interdisciplinary geography? Geoforum, 39, 625-642.

McMillan, H.K. and Brasington, J. 2008. End-to-end flood forecasting under uncertainty. Water Resources
Research, 44, W03419.

McMillan, H.K. and Brasington, J. 2007. Reduced Complexity Strategies for Modelling Urban Floodplain
Inundation, Geomorphology, 90, 226-243.

Brasington, J. and Richards, K. 2007. Reduced-complexity, physically-based geomorphological
modelling for catchment and river management, Geomorphology, 90, 171-177.

Hodge, R., Richards, K.S. and Brasington, J. 2007. A physically-based bedload transport model
developed for 3D reach-scale cellular modelling, Geomorphology, 90, 244-262.

Brasington, J., Langham, J. and Rumsby, B.T. 2003. Three-dimensional channel sediment budgets:
methodological sensitivity of remote survey methods. Geomorphology, 53,299-316.

Brasington, J. and Smart, R. 2003. Close range photogrammetric monitoring of experimental
drainage basin evolution. Earth32 Surface Processes and Landforms, 28,231-247

West, A.J., Bickle, M.J., Collins, R. and Brasington, J. 2002. A small catchment perspective on Himalayan
Weathering: major cation fluxes. Geology, 30,355-358.

Brasington, J. 2002. Monitoring Marshland Degradation Using Multispectral Remote Sensed Imagery. In,
Nicholson,

E. and Clarke, P (Eds.). The Iragi Marshes, Politicos, London, 147-164.

Richards, K.S., Brasington, J. and Hughes, F.R.M. 2002. Geomorphic dynamics of floodplains: ecological
implications. Freshwater Biology, 47, 559-579.

Rumsby, B.T., Brasington, J. and McVey, R. 2001. High resolution fluvial archives in braided rivers. In,
Maddy, D, Macklin, M.G. and Woodward, J. (Eds.), River Basin Sediment Systems: Archives of
Environmental Change. Balkema, Rotterdam, 245-267
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Brasington, J., Langham, J.A. and Rumsby, B.T. 2001. Sensitivity of morphometric estimates of sediment
transport in large gravel-bed rivers. Remote Sensing for Environmental Monitoring, 4545,43-55.

Brasington, J. and Richards, K. 2000. Turbidity and suspended sediment dynamics in the Nepal
Middle Hills. Hydrological Processes, 14,2259-2274.

Brasington, J., Rumsby, B.T. and McVey, R. 2000. Monitoring and modelling morphological change in
braided river systems using the Global Positioning System. Earth Surface Processes and Landforms, 25,
973-990

Pedley, H.M., Hill, I., Denton, P. and Brasington, J. 2000. Three dimensional modelling of Holocene
freshwater carbonates with ground penetrating radar. Sedimentology, 47,721-738.

Brasington, J., Middleton, R. and Frostick, 2000. Evaluating sediment transport dynamics using digital
video image analysis. Earth Surface Processes and Landforms, 25, 191-196..

Middleton, R., Brasington, J. and Frostick, 2000. Monitoring gravel framework dilation using a new digital
particle tracking method. Computers and Geosciences, 26, 329-340.

McVey, R.A. and Brasington, J. 2000. Spatially distributed uncertainty analysis in distributed hydrological
modeling. In, Heuvelink, G. and Lemmens, M.J. Spatial Accuracy Assessment in Natural Resources and
Environmental Science, Delft University Press, 473-480.

Brasington, J., EI-Hames, A. and Richards, K.S. 1999. Hydrological Modelling in Humid Tropical
Catchments. In, T.Brown and R.Harper, Sustainable Management of Tropical Catchments. Chichester:
Wiley, 313-336.

Brasington, J. and Richards, K. 1998. Interactions between DTM scales and parameters for TOPMODEL.
Computers and Geosciences,.24,299-314.
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J. Wesley Lauer, P.E., Ph.D. 9037 7" Avenue NW
Seattle, WA 98117

Tel: (206) 914-5524
wes.lauer@gmail.com

Platte River Recovery Implementation Program March 9, 2023
4111 4*™ Ave., Suite 6
Kearney, NE 68845

Attention: Chadwin Smith, Ph.D.
RE: Application for membership on PRRIP ISAC

Dear Dr. Smith,

Thank you for considering my application for membership on the Independent Scientific Advisory
Committee (ISAC) for the Platte River Recovery Implementation Program (PRRIP). | believe my expertise
in fluvial geomorphology, my experience on several scientific review committees, and my interest in
environmental science education, both at Seattle University and at not-for-profit organizations, provides
a background that will support the goals of the PRRIP.

I’'m attaching a CV that provides a detailed description of my background. Here are a few highlights:

Expertise in fluvial geomorphology

My research focuses on geomorphic change in rivers over decadal and longer timescales. The work
relies on numerical modeling and remote sensing analysis. I've participated in modeling and
observational-based studies on sand-bed rivers such as the Minnesota River, the Fly River, Papua
New Guinea, and, more recently, the gravel-bed Elwha River here in Washington State. | am
particularly interested in the role that banks and bars play in modulating long-term bed material
fluxes. Notably, several of my papers (publications J12, J14, and J18 in CV) document the adjustment
of channel geometry through erosion and deposition of near-channel sedimentary deposits in
response to long-term changes in hydrology within the Minnesota River basin.

Developer of numerical modeling code

As part of my research, | have developed computational tools for simulating reach-scale change and
long-term adjustment in channel bankfull geometry and conveyance capacity in geomorphically
dynamic river systems. The most recent code, Morphodynamics and Sediment Tracers in 1-D (MAST-
1D), has been applied on the Ain River, France, the Elwha River, Washington (publications J16 and
J19 in CV) and is currently being used as part of Seattle City Light’s ongoing hydroelectric dam
relicensing on the Skagit River, Washington. While these are gravel-bed systems, a version of MAST-
1D has been adapted to simulate long-term change in channel geometry on a sand bed river, so | am
familiar with the analysis that would be required to perform physically-based simulations of channel
change in response to non-stationary hydrologic or sediment inputs on sand-bed systems.

Scientific review panel member

| have served as a scientific reviewer for several large projects, including as a member of the Seattle
City Light Integrated Resources Planning (IRP) stakeholder group and as a technical expert on a
panel convened by the Nicaraguan Academy of Science to review the Environmental and Social





Impact Report for a proposed interoceanic canal. The results of the canal-related review work are
summarized in a publication in the journal BioScience (publication J17 in CV).

Use of Emerging Technologies in Scientific and Environmental Education

I have many years of experience teaching courses at Seattle University that address topics such as
fluid mechanics, open channel flow, hydraulic and hydrologic modeling, and geomorphology. In
addition, have developed several courses that focus on the application of emerging technologies in
environmental science. These include a course in environmental sensors (first offered in 2017) and a
course in remote imaging using unmanned aerial systems (first offered in 2022). Development of a
module in the ENSC 2400 course led to a recent publication in Environmental Monitoring and
Technology (publication 21 in CV) documenting the use of low-cost sensors for water quality
monitoring. | have also contributed to an open-source textbook on this topic (available at
https://www.publicsensors.org/textbook/).

While my experience does not focus directly on Platte River-related management issues, | believe my
background makes me well qualified to provide an unbiassed outside opinion regarding the science on
this system. In addition, | think that my participation in scientific stakeholder groups in the Pacific
Northwest (e.g., with the Skagit Climate Science Consortium, a self-organized group of researchers in
the Skagit River basin, Washington) could provide a useful perspective about how science can be
planned/organized at the scale of entire river basins and, just as importantly, how it can inform
restoration planning. Finally, the work I’'ve done over the years as a consulting engineer and
geomorphologist (e.g. for Herrera Environmental Consultants) as well as my teaching and research in
river hydraulics and geomorphology provide the expertise necessary to quickly review the background
material that has been developed for the Platte system.

| have carefully considered the time commitment associated with the ISAC and believe | will have the
capacity to fulfill the expectations associated with the position. | am available this summer to review
PRRIP research. Furthermore, while my responsibilities to my academic department at Seattle
University will remain a priority for me during the academic year, | have checked my teaching schedule
and the calendar for our department’s upcoming accreditation review and can commit to being
available in person for the October and February meetings of the ISAC. Faculty engagement in applied
scientific research greatly enhances the classroom experience for students, so | see work with
organizations such as the PRRIP as a powerful mechanism for ensuring that my teaching remains
relevant.

If you have any questions regarding any of my materials, please feel free to let me know. Thank you
again for considering me as a member of the ISAC.

Sincerely,

John Wesley Lauer, Ph.D., PE

J. Wesley Lauer, P.E., Ph.D. 9037 7" Avenue NW (206) 914-5524
‘WA Engineering License 44893 Seattle, WA 98117 wes.lauer@gmail.com





Curriculum Vita

J. Wesley Lauer

EDUCATION

Walla Walla College Civil Engineering B.S.E., 1996
University of California, Berkeley Civil Engineering M. Eng., 1998
University of Minnesota Civil Engineering Ph.D., 2006

APPOINTMENTS

Professor, Dept. of Civil and Environmental Engineering, Seattle University,
9/2006-present

Affiliated Faculty, Dept. of Oceanography, University of Washington
8/2009-present

Associate Geomorphologist, Herrera Environmental Consultants, Seattle,
Washington
5/2012—9/2013; periodically thereafter

Graduate Research Assistant, Saint Anthony Falls Laboratory, University of
Minnesota, 9/2002-8/2006

Graduate Teaching Assistant, Dept. of Civil Engineering, University of Minnesota,
9/2005-12/2005

Civil Engineer/Hydrologist, Questa Engineering Corporation, Richmond,
California, 6/1998-8/2002

Graduate Student Researcher, Department of Geology and Geophysics,
University of California, Berkeley, 1997-98

Technician, Environmental Systems Research Institute, Redlands, California,
6/1995-9/1995; 6/1996—-8/1996

PROFESSIONAL REGISTRATION
Professional Civil Engineer—Washington (2008), 44893; California (2001),
C62512

TEACHING EXPERIENCE

Seattle University, Seattle, WA
CEEGR 3310, Fluid Mechanics
CEEGR 3350, Engineering Hydraulics
CEEGR 3370, Fluid Mechanics Lab
CEEGR/ENSC 3710, Water Resources |
CEEGR 4720, Water Resources Il
ENSC 2400, Environmental Sensors
ENSC 3910, Aerial Imaging and Mapping with Unmanned Aerial Systems
ENSC/CEEGR 4870, Senior Synthesis/Senior Design
UCOR 3800, Global Landscape Dynamics
UCOR 3800, Confronting Climate Change





J.W. Lauer

SCHOLARSHIP
Journal Publications

Lauer, J.W., Klinger, P., O’'Shea, S., Lee, S., (2022), Development and validation
of an open-source four-pole electrical conductivity, temperature, depth sensor
for in-situ water quality monitoring in an estuary. Environmental Monitoring
and Assessment 195, Article number: 221 (2023). (J21)

Sanyal, J., Lauer, J.W., Kanae, S., (2021), Examining the downstream
geomorphic impact of a large dam under climate change. Catena 196:
104850. DOI: 10.1016/j.catena.2020.104850. (J20)

De Rego, K., Eaton, B., Lauer, J.W., Hassan, M., (2020), A decadal-scale
numerical model for wandering, cobble-bedded rivers subject to disturbance.
Earth Surface Processes and Landforms 45: 912-927. DOI:
10.1002/esp.4784. (J19)

Lauer, J.W., C. Echterling, C. Lenhart, P. Belmont, R. Rausch, (2017). Air-photo
based change in channel width in the Minnesota River basin: Modes of
adjustment and implications for sediment budget. Geomorphology 297, 170-
184. (J18)

Huete-Peréz, J.A., M. Ortega-Hegg, G.R. Urquhart, A.P. Covich, K. Vammen,
B.E. Rittmann, J.C. Miranda, S. Espinoza-Corriols, A. Acevedo, M.L. Acosta,
J.P. Gomez, M.T. Brett, M. Hanemann, A. Harer, J. Incer-Barquero, F.J.
Joyce, J.W. Lauer, J.M. Maes, M.B. Tomson, A. Meyer, S. Montenegro-
Guillén, W.L. Whitlow, J.L. Schnoor, P.J.J. Alvarez, (2016). Critical
Uncertainties and Gaps in the Environmental- and Social-Impact Assessment
of the Proposed Interoceanic Canal through Nicaragua. BioScience 66, 632-
645. (J17)

Lauer, J.W., E. Viparelli, H. Piégay, (2016). Morphodynamics and Sediment
Tracers in 1-D (MAST-1D): 1-D sediment transport that includes exchange
with an off-channel sediment reservoir. Advances in Water Resources 98:
135-149. (J16)

Gnanapragasam, G., J.W. Lauer, J.P. Smith-Pardo, M. Marsolek, N. Canney,
(2015). International civil engineering capstone projects - benefits, challenges
and lessons learned. International Journal of Engineering Education 31(6B),
1869-1880. (J15)

Schottler, S.P., J. Ulrich, P. Belmont, R. Moore, J.W. Lauer, D. R. Engstrom, J.E.
Almendigner, (2014). Twentieth century agricultural drainage creates more
erosive rivers. Hydrological Processes 28: 1951-1961. (J14)

Viparelli, E., J.W. Lauer, P. Belmont, and G. Parker, (2013). “A numerical model
to develop long-term sediment budgets using isotopic sediment fingerprints.”
Computers and Geosciences 53: 114-122. (J13)

Belmont, P., K.B. Gran, S.P. Schottler, P.R. Wilcock, S.S. Day, C. Jennings, J.W.
Lauer, E. Viparelli, J.K. Willenbring, D.R. Engstrom, and G. Parker, (2011).
“Large shift in source of fine sediment in the Upper Mississippi River.”
Environmental Science and Technology 45, 8804-8810. (J12)

Gran, K., P. Belmont, S.S. Day, N. Finnegan, C. Jennings, J.W. Lauer, and P.
Wilcock, (2011). “Landscape evolution in South-Central Minnesota and the





J.W. Lauer

role of geomorphic history on modern erosional processes.” GSA Today 21,
7-9. (J11)

Parker, G., Y. Shimizu, G.V. Wilkerson, E.C. Eke., J.D. Abad, J.W. Lauer, C.
Paola, W.E. Dietrich, and V.R. Voller, (2011). “A new framework for modeling
the migration of meandering rivers.” Earth Surface Processes and Landforms
36, 70-86. (J10)

Lauer, J.W., and J. Willenbring, (2010). “Steady-state reach-scale theory for
radioactive tracer concentration in a simple channel/floodplain system.”
Journal of Geophysical Research 115: F04018 (J9)

Lauer, J.W., G. Parker, and W. Dietrich, (2008). “Response of the Strickland and
Fly River confluence to postglacial sea level rise.” Journal of Geophysical
Research 113(1), F01S06, doi:10.1029/2006JF000626. (J8)

Lauer, J.W., and G. Parker, (2008). “Modeling framework for sediment
deposition, storage, and evacuation in the floodplain of a meandering river,
part I: theory.” Water Resources Research 44(4), W04425,
doi:10.1029/2006 WR005528. (J7)

Lauer, J.W., and G. Parker, (2008). “Modeling framework for sediment
deposition, storage, and evacuation in the floodplain of a meandering river,
part Il: application to the Clark Fork River, Montana.” Water Resources
Research 44(8), W08404, doi:10.1029/2006WR005529. (J6)

Aalto, R., J.W. Lauer, and W. Deitrich, (2008). “Spatial and temporal dynamics
of sediment accumulation and exchange along Strickland River floodplains
(PNG), over decadal-to-centennial time scales” Journal of Geophysical
Research 113(1), F01S04, doi:10.1029/2006JF000627. (J5)

Swanson, K.M., E. Watson, W. E. Dietrich, S. Apte, J.W. Lauer, R. Aalto, M.
Bera, A. Marshall, and M. Taylor, (2008). “Sediment load and floodplain
deposition rates: Comparison of the Fly and Strickland rivers, Papua New
Guinea.” Journal of Geophysical Research 113(1), F0O1S03, doi:
10.1029/2006JF000623. (J4)

Parker, G., T. Muto, Y. Akamatsu, W.E. Dietrich, and J.W. Lauer, (2008),
“Unraveling the conundrum of river response to rising sea level from
laboratory to field. Part |I. Laboratory experiments.” Sedimentology 55(6),
1643-1655. (J3)

Parker, G., T. Muto, Y. Akamatsu, W.E. Dietrich, and J.W. Lauer, (2008),
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[9] Carrivick, J.L., Smith, M.W., Quincey, D.J., Carver, S.J., 2013. Developments in budget remote sensing
for the geosciences. Geology Today 29, (4) 138-143.

[8] Smith, M.W., Macklin, M.G. and Thomas, C.J. 2013. Hydrological and geomorphological controls of
malaria transmission. Earth Science Reviews 116, 109—127.

[7] Bracken, L.J., Wainwright, J., Ali, G.A., Tetzlaff, D., Smith, M.W., Reaney, S.M., and Roy, A.G. 2013.
Concepts of hydrological connectivity: research approaches, pathways and future agendas. Earth
Science Reviews 119, 17-34.

[6] Smith, M.W., Polglase, G. and Parry, C. 2012. Construction of student groups using Belbin: supporting
group work in environmental management. Journal of Geography in Higher Education.
doi:10.1080/03098265.2012.692156

[5] Smith, M.W., Vericat, D. and Gibbins, C. 2012. Through-water terrestrial laser scanning of gravel beds at
the patch scale. Earth Surface Processes & Landforms 37, 411-421. doi: 10.1002/esp.2254

[4] Smith, M.W., Cox, N.J. and Bracken, L.J. 2011. Terrestrial laser scanning soil surfaces: a field
methodology to examine surface roughness and overland flow hydraulics. Hydrological Processes 25,
842-860. doi:10.1002/hyp.7871.

[3] Smith, M.\W., Cox, N.J. and Bracken, L.J. 2011. Modeling depth distributions of overland flows.
Geomorphology 125, 402-413. doi:10.1016/j.geomorph.2010.10.017

[2] Smith, M.W., Bracken, L.J. and Cox, N.J. 2010. Toward a dynamic representation of hydrological
connectivity at the hillslope scale in semi-arid areas. Water Resources Research 46, W12540,
doi:10.1029/2009WR008496.

[1] Smith, M.W., Cox, N.J. and Bracken, L.J. 2007. Applying flow resistance equations to overland flows.
Progress in Physical Geography 31, 4, 363-387.

GRANTS

Secured 28 research grants with a combined value of over £4.5 Mn.

QR GCRF (PI) Scaling up hydrodynamic malaria suitability estimates. Smith, M.W., Thomas, C.J., Silumesi,
A. 2021 (£44,557)

QR GCRF (PI) Modelling Dynamic Healthcare Access owing to Seasonal Inundation. Smith, M.W., Janes,
C., Grepin, K., Thomas, C.J., Singini, D. 2021 (£10,033)

NERC Treescapes Grant (Co-l). Creative Adaptive Solutions for Treescapes of Rivers (CASTOR). 2021
(E2.5 Mn, FEC)

INTERACT Transnational Access grant. HeBoG: Reconstructing the late Holocene extent and behaviour of
glaciers in north-west Greenland. Grimes, M., Smith, M.W., Sutherland, J. 2020 (£10,750)
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NERC Urgency Grant (Co-l) Sediment and contaminant delivery to upland reservoirs following severe
wildfire. Warburton, J., Evans, M., Chiverrell, R., Smith, M.W. and Shuttleworth, E. Ref: NE/S011560/1.
2018 (£64,717 FEC)

Yorkshire iCASP Project. (Co-l). Modelling to evaluate the impacts of existing land management on
downstream flooding and prioritise Natural Flood Management interventions in Calderdale. Klaar, M.,
Smith, M.W. and Kirkby, M.J. 2018 (£193,988).

INTERACT Transnational Access grant (Pl). HINTERGLARE: Hinterisferner Glacial Aerodynamic
Roughness Estimation. Smith, M.W., Quincey, D.J. and Chambers, J. 2018 (£8383)

NERC Standard Grant (Co-1). FLOODMAL. Thomas, C.J., Smith, M.W., Macklin, M.J., Hardy, A.J. Ref:
NE/P013481/1. 2017 (£739,666, FEC).

INTERACT Transnational Access grant (Pl). GLARE: Glacial Aerodynamic Roughness Estimation. Smith,
M.W., Quincey, D.J. and Carrivick, J.L. 2017 (£7020)

INTERACT Transnational Access grant (Co-l). ZAKSCAN: Geomorphological characterisation and activity
analysis in the Zackenberg region. Evans, J., Carrivick, J.L., Smith, M.W., Graham, D., Hodgkins, R.
2017 (£10,768)

ESA Data Grant (Co-l). Using open-source hydraulic flood modelling to predict the spatial-temporal
distribution of malaria vector habitats in Western Zambia. Hardy, A.J., Smith, M.W., Thomas, C.J. and
Cross, D. 2016. (4300 km? PLEIADES 0.5 m acquisitions)

NERC Industrial CASE Studentship (Co-l) with Jeremy Benn Associates. Brown, L. and Smith, M.W. 2016.
(equivalent to ~£80,000)

Spanish Ministry of Science (Participant). MORPHPEAK: Morpho-sedimentary dynamics in mountain rivers
affected by hydro-peaking: effects on habitat and implications for management. 2016. (£100,000)

Geologists’ Association Curry Fund (Co-1). 3D Earth Science Library — a new education & outreach initiative.
Torvela, T. and Smith, M.W. 2015 (£870)

INTERACT Transnational Access grant (Co-l). TARSCAN: Geomorphological characterisation and activity
analysis at Tarfala. Carrivick, J., Quincey, D.J., Smith, M.W. and Carrivick, D. 2014 (£4560)

The Royal Society South Africa-UK Scientific Seminar Scheme (Participant). Wetlands in drylands: past,
present & future trends in ecosystem service provision. 2014 (£4985)

British Society for Geomorphology Early Career Researcher Award (Pl) BadlandScan: Dynamic patterns of
erosion and deposition in badlands from high resolution surveys: from experimental plots to
experimental landscapes. Smith, M.W. 2012. (£3376)

Spanish Ministry of Science (Participant). MORPHSED: morphosedimentary dynamics in human-stressed
fluvial systems. 2012 (£106,300)

NERC Standard Grant (Co-1). HYDROMAL: Hydro-dynamic drivers of malaria transmission hazard in Africa.
Thomas, C.J., Macklin, M.J., Smith, M.W., Gamarra, J.G. Ref: NE/H022740/1. 2010 (£630,000 FEC)

Aberystwyth University Learning & Teaching Strategy Implementation Fund. (Pl) Recognising the value of
team skills in the workplace: the Belbin scheme. Smith, M.W. 2010 (£4,000)

Aberystwyth University Staff Development Fund. Attendance at the GEES New Lecturers Workshop,
Plymouth University. Smith, M.\W. 2010 (£150)

Aberystwyth University Learning & Teaching Enhancement Fund (PI). Flipcams as cost effective tools to
widen learning assessment, enhance student employability and improve pedagogic practice. Smith,
M.W. 2010 (£1020)

Aberystwyth University Research Fund LWEC Theme (Co-I). Predicting the impact of environmental change
on disease, transmission: hydrological and geomorphological determinants of malaria transmission in
East Africa’. Thomas, C.J., Macklin, M.G. and Smith, M.W. 2009 (£7500)

Aberystwyth University Research Fund (Pl) Predicting flow resistance from surface roughness on
marginally-inundated gravel beds. Smith, M.W. 2009 (£6800)

Royal Society International Travel Grant 2009 (£1800)

Hatfield College Middle Common Room Research Fund 2007 & 2008 (£100)

British Society for Geomorphology (BSG) 2007 (£150)

Royal Society Dudley Stamp Memorial Fund 2007 (£500)

Durham Geography Graduates Association Postgraduate Grant 2006 (£410)

AWARDS

Dr Mark Smith





Voted University of Leeds Geography BSc Teaching Star by undergraduate students (2013) and
runner-up in both 2014 and 2015.

Nominated for Aberystwyth Student Led Teaching Award 2012 for Employability
Links/Transferrable Skills.

Aberystwyth University Teaching Excellence Award 2011 (now Aberystwyth University Teaching
and Learning Fellowship) (£1200)

British Society for Geomorphology (BSG) Marjorie Sweeting Dissertation Prize (2005) for
dissertation project entitled “The combined influence of topographical factors and soil physical and
chemical factors upon gully formation and morphology’ based on fieldwork in the Rif Mountains of
northern Morocco.

TEACHING EXPERIENCE

Associate Professor/ Lecturer — University of Leeds (UoL).

Modules co-ordinated: Dynamic Landscapes (Level 1), Earth Surface Processes (Level 2), Careers
in Geography (Level 2), Portugal Field class (Level 2), Work Placement (Level 3), Digital Worlds
(Level 3), Year in Industry. Contribute to: UK Field class (Level 2), Research Placement (Level 3),
Hydrological Monitoring & Modelling (Level 3). Previously contributed to: Malham fieldtrip (Level 1),
Nature, Society and Environment (Level 1), Skills in Physical Geography (Level 2), Cairngorms
fieldtrip (Level 2), New Zealand Fieldtrip (Level 3), Issues and Skills (MSc module).

Lecturer - Aberystwyth University (AU).

Modules co-ordinated: Environmental Management (Level 2), Monitoring & Modelling Hydrological
Systems (Level 3).

Contributed to: Crete Fieldtrip (Level 2), Geographical Data Acquisition, Analysis and Presentation
(Level 1); Key Skills for Geographers (Level 1), Geography Tutorial (Level 2), Geography
Dissertation (Level 2).

Lectured at Northumbria University for Fluvial Geomorphology module (2008).

Academic tutor at Leeds (2012-), Aberystwyth (2008-2012) and Durham University (2005-2008).
Pastoral tutor at Leeds (2012-), Aberystwyth University (2009-2012) and Hatfield College, Durham
(2006-2008).

Postgraduate supervision (33 students):

MSc Scott Dawson (2013), Thomas Lockwood (2014), Luke Clay (2015), Andy Giler (2016), Ruth
Robinson (2017), Martin Rodgers (2017), Ruth Green (2017), Hannah Bewley (2019), Thomas
Burgess (2022).

MbR Eleanor Pearson (2015-2016), Joshua Wolstenholme (2017-2018), Thomas Smith (2017-
2019), Jacob Lawson (2018-2019), Lorna Kingsbury-Smith (2018-2019), Elizabeth Mroz (2020-
2021), Adam Hartley (2020-2021).

MPhil Z6e Kershaw (2009-2011)

PhD, Richard Williams (2010-2014), Joanna Matthews (2011-15), Cameron Watson (2014-2017),
Manel Llena Hernando (2015-2019, graduated ‘cum laude’), Andrew Carr (2016-2020), Zora van
Leeuwen (2016-), Duncan Livesey (2017-2021), Joshua Chambers (2017-2021), Ho Wen Lo
(2017-2021), Liam Taylor (2018-2022), Michael Grimes (2018-), Elizabeth Townsend (2020-),
Daniel Colson (2020-), Elizabeth Mroz (2021-), Constance Harpur (2022-) and Rossana Minchel
(2022-).

SELECTED PRESENTATIONS

January 2021 Smith, M.W. Hydro-climatic drivers of malaria transmission. Resilience Engineering:

Engineering Sustainability for Developing Disaster-Resilient and Smart-Shrinking
Society. The Second University of Leeds — Kyoto University International Symposium
(Virtual)

April 2020 Willis, T., Smith, M.W., Cross, D., Hardy, A., Ettrich, G.,Malawo, H., Sinkombo, M.,

Chlao, C., Mroz, E. and Thomas, C. 2020. Uncertainty in the modelling of large-scale
flood events in the Barotse floodplain, Zambia. EGU General Assembly (Virtual).

7

Dr Mark Smith





April 2019

March 2019
February 2019

September 2018

September 2018

September 2018

April 2018

December 2017

April 2017

April 2017

April 2017

April 2017

April 2017

April 2017

April 2017

April 2016

Dr Mark Smith

Carr, A.B., Trigg, M.A., Tshimanga, R.M., Borman, D.J. and Smith, M.W., 2019.
Measuring Water Surface on the Congo River-What Does Field Data Reveal That
Satellite Altimetry Cannot? EGU General Assembly, Vienna, Austria.

Smith. M\W. Why the Small Stuff Matters: dealing with ‘roughness’ in the Earth
Sciences. Invited seminar: Durham University, UK.

Smith. M.W. Using Structure from Motion Photogrammetry to Monitor NFM Projects.
Yorkshire NFM Community of Practitioners Workshop, Leeds, UK.

Carr, A.B., Trigg, M., Tshimanga, R., Borman, D., Smith, M.\W. and Bates, P.
Developing a Detailed Reach-Scale Digital Elevation Model of the Congo River's Main
Stem Bathymetry. Chapman Conference on Hydrologic Research in the Congo Basin,
Washington DC, USA.

Trigg, M., Carr, A., Smith, M.W., Tshimanga, R., Tellman, B. and Schwarz, B.
Updating century old Congo River navigation maps and revealing their
geomorphological secrets (poster). Chapman Conference on Hydrologic Research in
the Congo Basin, Washington DC, USA.

Llena, M., Smith, M.W. and Vericat, D., Levantamientos topogréaficos en superficies
altamente erosionables a partir de structure from motion: el papel de la altitud de
toma de fotografias en la calidad de la informacion topografica. Universitat de les llles
Balears, Sociedad Espafiola de Geomorfologia, Palma, Spain.

James, M.R., Robson, S. and Smith, M.W. 3-D uncertainty-based change detection
in point clouds derived from structure-from-motion photogrammetry. EGU General
Assembly, Vienna, Austria.

Carr, A.B., Trigg, M., Tshimanga, R., Neal, J.C., Borman, D., Smith, M\W., Bola, G.,
Kabuya, P., Mushie, C.A. and Tschumbu, C.L. High Resolution Modelling of the
Congo River's Multi-Threaded Main Stem Hydraulics. AGU Fall Meeting, New
Orleans, USA.

Smith, M.\W. and Warburton, J., Microtopography of bare peat: an objective
classification from high-resolution topographic survey data. EGU General Assembly,
Vienna, Austria.

Morris, P.J., Swindles, G.T., Valdes, P.J., Ivanovic, R.F., Gregoire, L.J., Smith, M.W.,
Tarasov, L., Haywood, A.M. and Bacon, K.L. Climatic triggers for peatland initiation.
EGU General Assembly, Vienna, Austria.

Pearson, E., Smith, M.\W., Klaar, M. and Brown, L. Can high resolution topographic
surveys provide reliable grain size estimates? EGU General Assembly, Vienna,
Austria.

Swindles, G.T., Morris, P.J., Whitney, B., Galka, M., Galloway, J.M., Gallego-Sala, A.,
Macumber, A.L., Mullan, D., Smith, M.W., Amesbury, M. and Roland, T., Holocene
development of Amazonia's oldest peatland. EGU General Assembly, Vienna,
Austria.

James, M.R., Robson, S. and Smith, M.W. 3-D uncertainty-based topographic
change detection with structure-from-motion photogrammetry and precision maps.
EGU General Assembly, Vienna , Austria.

Quincey, D., Smith, M.W., Rounce, D., Ross, A., King, O. and Watson, S. Estimating
the aerodynamic roughness of debris covered glacier ice (poster). EGU General
Assembly, Vienna , Austria.

Llena, M., Cavalli, M., Vericat, D. and Smith, M.W. Assessing historical sediment
connectivity in a mesoscale catchment using multi-temporal aerial photographs. EGU
General Assembly, Vienna , Austria.

Westoby, M., Dunning, S., Allan, M., Smith, M.W., Quincey, D., Carrivick, J. and
Watson, C.S., 2016. From an'ice-see'perspective: The current use, potential and





December 2015

September 2015

May 2015
April 2015

April 2015

October 2014

September 2014

September 2014

September 2014

August 2014

January 2014

January 2014

January 2014

September 2013

September 2013

Dr Mark Smith

limitations of Structure-from-Motion photogrammetry for cryospheric applications.
EGU General Assembly, Vienna, Austria.

Quincey, D.J., Smith, M.W., Carrivick, J.L., Rippin, D.M. and Bingham, R.G., 2015,
December. Characterising glacier-wide ice-surface roughness using a combined
Structure-from-Motion and Terrestrial Laser Scanning approach. AGU Fall Meeting,
San Francisco, USA.

Watson, C.S., Quincey, D.J., Carrivick, J., Smith, M.W. and Rowan, A. Ice cliff,
supraglacial pond, and water storage dynamics in the Everest region of Nepal
(poster). International Glaciological Society British Branch Meeting, Durham, UK.

Smith, M.W. Hydrological applications of Structure from Motion. BHS Pennine Group
Meeting, Leeds, UK.

Smith, M.W. and Vericat, D. Erosion and deposition in badlands: from experimental
plots to experimental landscapes. EGU General Assembly, Vienna, Austria.

Vericat, D., Ramos, E., Brasington, J., Monoz, E., Bejar, M., Gibbins, C., Batalla, R.J.,
Tena, A., Smith, M.W., Wheaton, J. Multi-temporal topographic models in fluvial
systems: are accuracies enough to change the temporal and spatial scales of our
studies? EGU General Assembly, Vienna, Austria.

Smith, M.W. Geomorphology in High Definition. water@leeds Networking Event,
Leeds, UK.

Smith, M.W. and Vericat, D. Erosion and deposition in badlands: from experimental
plots to experimental landscapes. British Society for Geomorphology (BSG)
Conference, Manchester.

Vericat, D., Smith, M.W., Mufioz-Narciso, E. Automatic digital photogrammetry in
geomorphology: data collection and quality at multiple spatial scales. Avances de la
Geomorfologia en Espafia 2012-2014. Xlll Reunion Nacional de Geomorfologia.
Universidad de Extremadura, Caceres, 351-354.

Vericat, D., Batalla, R.J., Gibbins, C.N., Brasington, J., Tena, A., Béjar, M., Mufioz-
Narciso, E., Ramos, E., Lobera, G., Buendia, C., LOpez-Tarazén, J.A., Smith, M.W.,
Wheaton, J., Lopez, R., Verdl, J., Palau, A. Coupling channel morphology and
ecological diversity in a gravel bed river: MorphSed conceptual approach and
experimental design (Poster). Avances de la Geomorfologia en Espafia 2012-2014.
Xl Reunion Nacional de Geomorfologia. Universidad de Extremadura, Caceres, 167-
170.

Smith, M.W., Carrivick, J., Carrivick, D. High definition models of the proglacial
geomorphology of the Tarfala Valley, Sweden. Invited presentation. Stockholm
University, Sweden.

Matthews, J.R., Brewer, P.A., Macklin, M.G., Pearson, P. and Smith, M.W.
Understanding Sub-Catchment Raw Water Quality: Development of an Early Warning
System. Institute of Water WRc Meeting (Safety In Numbers - Can Technology
Provide Intake Protection?), Swindon, UK.

Smith, M.W. Hydrological and geomorphological controls of malaria transmission.
NERC Impact Workshop: Ifakara Tanzania.

Smith, M.W. and Hardy, A.J. Hydromal: Hydrological modelling of malaria vector
habitats. NERC Impact Workshop: Ifakara Tanzania.

Irvine-Fynn, T.D.L., Chandler, J.H., Holt, T.O., James, T.D., Smith, M.W., Sanz-
Ablanedo, E., Rutter, N.. Exploring high-resolution supraglacial topography using
close range digital photogrammetry. IGSBB, Loughborough University, UK.

Matthews, J.R., Brewer, P.A., Macklin, M.G., Pearson, P. and Smith, M.W.
Investigating the trigger mechanisms for suspended sediment “red events” in the
Brecon Beacons. BSG. Royal Holloway, University of London, UK.





August

July 20

2013 Kirkby, M.J., Hooke, J., Smith, M.W., Barbera, G.G., Garcia-Pintado, J.G. and
Bracken, L.J. Hydrological impacts of floods in SE Spain, September 2012 (poster).
IAG: Paris, France.

13 Matthews, J.R., Brewer, P.A., Macklin, M.G., Pearson, P., Smith, M.W. Trigger
mechanisms for suspended sediment “red events” in the Brecon Beacons. (poster)
BHS and Pennines Hydrological Group National Meeting and Workshop, UK.

April 2012 Smith, M.W. and Vericat, D. Evaluating through-water TLS under a range of flow and

suspended sediment conditions (poster) EGU General Meeting, Vienna, Austria.

April 2012 Vericat, D., Smith, M.W., Lopez-Tarazon, J.A., Tena, A., Brasington, J., Batalla, R.J.

Monitoring topographic change in highly erodible landscapes by means of TLS.
(poster) EGU General Meeting, Vienna, Austria

April 2012 Bracken, L.J., Wainwright, J., Ali, G.A., Tetzlaff, D., Smith, M.W., Reaney, S.M., and

Decem

July 20

July 20

July 20

Roy, A.G. Hydrological connectivity for catchment management: research
approaches, pathways and future agendas. EGU General Meeting, Vienna, Austria.

ber 2010 Smith, M.W., Vericat, D. and Gibbins, C. Through-water TLS of gravel beds at the
plot scale (poster) AGU Fall Meeting, San Francisco, USA.

09 Smith, M.W., Bracken, L.J., and Cox, N.J. Controls of surface roughness on overland
flow resistance on semi-arid hillslopes. Invited oral presentation at the International
Association of Geomorphologists (IAG) Conference, Melbourne, Australia.

08 Smith, M.W., Bracken, L.J., and Cox, N.J. Overland flow resistance and flood
generation in semi-arid environments. British Society for Geomorphology (BSG)
Conference, Exeter, UK.

07 Smith, M.W., Cox, N.J., and Bracken, L.J. Surface roughness and overland flow
hydraulics. International Association of Geomorphologists (IAG) Regional Conference,
Kota Kinabalu, Malaysia.

May 2007 Smith, M.W., Bracken, L.J., and Cox, N.J. Flow concentration and connectivity of

hillslopes in south-east Spain. (poster) American Geophysical Union (AGU) Joint
Assembly, Acapulco, Mexico.

September 2006 Smith, M\W., Cox, N.J., and Bracken, L.J. Investigating the influence of soil surface

MEDIA

form on overland flow hydraulics. (poster) British Hydrological Society (BHS) National
Hydrology Symposium, Durham, UK.

The One Show BBC One 20" June 2023 — Broadcast. Featured discussing beavers and natural
flood management, alongside UAV footage from research.

Interviewed on the Breakfast Show on the Voice of Islam Radio Station, discussing: Heatwaves- risk
of mosquito-borne infections increases (4" July 2023).

Beaver monitoring project reported in BBC News (June 2023).

Paul Hudson's Weather Show BBC Radio Leeds 27th April 2020 — Broadcast. Featured discussing
beaver monitoring project in the North York Moors.

Smith, M.W. and Thomas, C.J. 2020. Malaria: new map shows which areas will be at risk because
of global warming. The Conversation August 28" 2020 https://theconversation.com/malaria-new-
map-shows-which-areas-will-be-at-risk-because-of-global-warming-144783

Featured on the University of Leeds Medium blog: ‘Mapping puddles to control malaria’:
https://medium.com/university-of-leeds/mapping-puddles-to-control-malaria-173adcdbb96f

Malaria research reported in MalariaWorld, AfricaTimes, MailOnline, YahooNews, The World
Economic Forum, News Medical, ScienceDaily, UNDispatch, SciDevNet, Environment Journal,
various national outlets in Africa and a feature in Eos. Featured in a Nature themed collection to
mark World Malaria Day 2022.
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https://www.bbc.co.uk/programmes/b007tcw7

https://voiceofislam.co.uk/

https://www.bbc.co.uk/news/uk-england-york-north-yorkshire-65879593

https://www.bbc.co.uk/programmes/p075lk7r

https://theconversation.com/malaria-new-map-shows-which-areas-will-be-at-risk-because-of-global-warming-144783

https://theconversation.com/malaria-new-map-shows-which-areas-will-be-at-risk-because-of-global-warming-144783

https://medium.com/university-of-leeds/mapping-puddles-to-control-malaria-173adcdbb96f

https://malariaworld.org/

https://africatimes.com/2020/08/31/new-technique-used-to-map-malaria-in-africas-climate-future/

https://www.dailymail.co.uk/sciencetech/article-8673987/Climate-change-hamper-efforts-wipe-malaria-changing-mosquito-appear.html

https://uk.news.yahoo.com/malaria-map-shows-areas-risk-144950246.html

https://www.weforum.org/agenda/2020/09/malaria-maps-africa-disease-climate-change-global-warming/

https://www.weforum.org/agenda/2020/09/malaria-maps-africa-disease-climate-change-global-warming/

https://www.news-medical.net/news/20200828/Study-reveals-how-climate-change-could-affect-malaria-transmission-in-Africa.aspx

https://www.sciencedaily.com/releases/2020/08/200828081030.htm

https://www.undispatch.com/a-new-map-projects-which-areas-will-be-most-at-risk-of-malaria-because-of-global-warming/

https://www.scidev.net/sub-saharan-africa/climate-change/news/climate-change-to-alter-africa-s-malaria-map-by-2100.html

https://environmentjournal.online/articles/climate-change-may-affact-malaria-transmission-new-study/

https://www.somalilandsun.com/new-technique-used-to-map-malaria-in-africas-climate-future/

https://eos.org/articles/hydrology-helps-identify-future-malaria-hot-spots

https://www.nature.com/collections/jjfifjaiai



Japanese knotweed research reported in The Mirror, MailOnline, The Yorkshire Post, BBC
Newcastle, Silicon Republic, Construction Manager, Irish Farmers Journal, Farming Independent,
Agriland, Yorkshire Evening Post, FR24News, Today UK News, Newstalk, Horticulture Week,
Galway Daily, That’s Farming, among others.

PROFESSIONAL SERVICE

Member of the NERC Geophysical Equipment Facility Steering Committee (2019 -)

Secretary of the Research Sub-Committee of the British Society for Geomorphology (2014 - 2017)
Trustee of the Field Studies Council (2015 - 2017)

Member of the Executive Committee of the British Society for Geomorphology (2014 - 2017)

Ph.D. examiner for Richard Lyons (2012), Pengfei Li (2014), Simon DeSmet (2015), Elizabeth
Watson (2016), Janet Richardson (2016), Kissandra Bynoe (2016), Pia Benaud (Exeter, 2017), Joe
James (QMUL, 2017), Jayne Kamintzis (Aberystwyth, 2019), Clare Cooper (2020), Firas Alazem
(Civ Eng, 2021), Chris Tomsett (Southampton, 2022) and Richard Fewster (2023).

MbR examiner for Peter Gill (2017), Liam Taylor (2018), Eilidh Stott (2018, Glasgow), Ethan Lee
(2019) and Sophie Tankard (2022).

Co-convenor and Chair of Session at EGU (2015-2020): High resolution topography in the
geosciences: methods and applications.

Associate Editor of Royal Society Open Science (2019-2022)

Associate Editor of Special Issue of Earth Surface Dynamics (2017): 4D reconstruction of earth
surface processes: multi-temporal and multi-spatial high resolution topography.

Journal reviewer for 23 journals: Advances in Water Resources, Applied Geography, Arctic, Antarctic
and Alpine Research, Arid Land Research & Management, Catena, Earth Surface Processes &
Landforms, GeoHealth, Hydrological Processes, Hydrology and Earth System Sciences, Hydrology
Research, International Journal of Environmental Research and Public Health, Journal of Flood Risk
Management, Journal of Glaciology, Journal of Hydraulic Engineering, Journal of Soils and
Sediments, Remote Sensing, River Research & Applications, Scientific Reports, The Cryosphere,
The Photogrammetric Record, Trends in Parasitology, Water and Water Resources Research.

Grant reviewer for US National Science Foundation, The Royal Society/Department for International
Development, Czech Science Foundation, National Science Centre of Poland and Xi'an Jiaotong-
Liverpool University. Book proposal reviewer for Cambridge University Press and Pearson.

Advised the UK Health Security Agency on the impact of climate change on waterborne disease in
the UK (2023).

CONSULTANCY PROJECTS

2015
2013

2011

2008

Brown, L., Smith, M.W. and Carrivick, J. River Cover restoration project. £2000.
Holden, J., Chapman, P.J. Palmer, S.M., Parry, L.E., Baird, A.J., Wallage, Z.E.,
Wynne, H. and Smith, M.W. 2013. Catchment management batch: investigations into
moorland burning, vegetation cover type, pipe blocking and intake clearance on raw
water quality. Final report to Yorkshire Water Services, Project B5347, University of
Leeds, Leeds.

Brewer, P.A., Macklin, M.G., Smith, M\W. and Foulds, S. 2011. A proposed
Management Plan for the consolidation and conservation of the remains of a 19th
century mining complex at Middle Greenlaws level head and ore works: hydrological
and geomorphological assessment. Commissioned by Countryside Consultants.
Fluvio report 2011/04/72, 43 pp. (Period August 2011-December 20-11; £8,420).
Assisted with a TLS, GPS & photographic survey of Whitby pier for Royal Haskoning.

ADMINISTRATIVE ROLES

River Basin Processes & Management Research Cluster Leader (UoL) (2016-)
School of Geography Year in Industry Tutor (UoL) (2015-)
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https://www.mirror.co.uk/money/little-known-japanese-knotweed-tip-24754796

https://www.dailymail.co.uk/sciencetech/article-9908155/Study-reveals-removal-moisture-100-success-rate-killing-Japanese-knotweed.html

https://www.yorkshirepost.co.uk/education/university-of-leeds-scientists-discover-possible-method-to-control-growth-of-japanese-knotweed-3351581

https://www.siliconrepublic.com/innovation/new-method-for-killing-japanese-knotweed

https://constructionmanagermagazine.com/dehydration-kills-japanese-knotweed-with-100-success-rate/

https://www.farmersjournal.ie/removal-of-moisture-has-100-success-on-killing-japanese-knotweed-study-640973

https://www.independent.ie/business/farming/forestry-enviro/environment/moisture-removal-can-killjapanese-knotweed-study-finds-40755093.html

https://www.agriland.ie/farming-news/moisture-removal-100-effective-in-killing-japanese-knotweed-study/

https://www.yorkshireeveningpost.co.uk/education/university-of-leeds-scientists-discover-possible-method-to-control-growth-of-japanese-knotweed-3351581?fr=operanews

https://www.fr24news.com/a/2021/08/little-known-japanese-knotweed-tip-that-can-add-thousands-to-your-homes-value.html

https://todayuknews.com/science/study-reveals-removal-of-moisture-has-a-100-success-rate-at-killing-japanese-knotweed/

https://www.hortweek.com/study-finds-potential-control-strategy-infestations-japanese-knotweed/plant-health/article/1724656

https://www.galwaydaily.com/news/removing-moisture-could-control-japanese-knotweed-nuig-study-finds/

https://thatsfarming.com/farming-news/hedge-cutting-season-2021/



e Member of Faculty of Environment Employability Working Group (UoL) (2014-)

e Member of Research Postgraduate Committee (UoL) (2012-2022)

o Member of water@Leeds Strategy Board (Next generation champion) (UoL) (2013-2016)

¢ Member of Faculty of Environment International Partnerships and Market Development Working
Group (UoL) (2013-16)

e Director of Student Recruitment & Marketing (AU) (2011-2012)

e BSc Geography Scheme Leader (AU) (2011-2012)

¢ IGES Management Group (AU) (2010-2012)

e University Recruitment Committee (AU) (2010-2012)

e Assistant Director of Student Recruitment & Marketing (AU) (2010-2011)

e Undergraduate Admissions & Recruitment Officer (AU) (2008-2012)

¢ Entrance Scholarship Examiner (AU) (2010-2012)

o Deliver Visiting Day Institute Talk (AU) (2010-2012)

e |IGES website management group (AU) (2009-2012)

e |GES Newsletter editor (AU) (2008-2011)

PROFESSIONAL MEMBERSHIPS

Fellow of the Higher Education Academy
Member of the British Society for Geomorphology

TECHNICAL SKILLS

Competent with GIS & Remote Sensing software (ArcGIS, ENVI, ERDAS, SAGA), UAVs (with
Permission for Commercial Operation, PfCO), Terrestrial Laser Scanning and point cloud manipulation
(MDL, Trimble, Riegl, Leica), Structure-from-Motion, GPS and TS survey methods (Leica), statistical
analysis (Stata, Excel), basic programming (Stata, MATLAB, Python), graphics (Adobe lllustrator, Corel
Draw), basic web design, installation of hydrological monitoring equipment (Starflow, Casella
raingauges, Druk pressure transducers, In-situ trolls, Unidata evaporation pan) and flow velocity
measurement (ECMs, ADVS).

INTERESTS & ADDITIONAL INFORMATION

e Full, clean driving license.
o First Aid at Work and First Aid in the Field qualified.
¢ Can speak and understand Spanish and Portuguese to an intermediate level.

REFERENCES

Prof. Stephen Tooth Dr Nicholas .J. Cox

Institute of Geography and Earth Sciences, Department of Geography,
Llandinam Building, Penglais Campus, Durham University,
Aberystwyth University Science Laboratories, South Road,
SY23 3DB Durham, DH1 3LE

Email: set@aber.ac.uk Email: n.j.cox@durham.ac.uk
Prof. James Brasington Prof. Tim Burt

School of Geography, Hatfield College,

Queen Mary, Durham University,

University of London, North Bailey,

Mile End Road, London, Durham,

E1 4NS DH1 3RQ

Email: j.brasington@gmul.ac.uk Email: t.p.burt@durham.ac.uk

12
Dr Mark Smith



mailto:set@aber.ac.uk

mailto:n.j.cox@durham.ac.uk

mailto:j.brasington@qmul.ac.uk

mailto:t.p.burt@durham.ac.uk



Chadwin Smith, Ph.D.

Science Policy Coordinator

Platte River Recovery Implementation Program 4111 4th Ave., Suite 6
Kearney, NE 6884

March 9, 2023
Dear Dr. Smith,

| am writing to express my interest in serving on the Platte River Recovery
Implementation Program (PRRIP) Independent Scientific Advisory Committee (ISAC) to fill the
open seat in the area of fluvial geomorphology. Currently, | am a professor in the Department
of Civil and Environmental Engineering at the University of New Mexico (UNM) and Director
of the UNM Resilience Institute. However, in July, | will begin a new position as Department
Head of Biological Systems Engineering at the University of Nebraska-Lincoln, my alma
mater. | believe that | am well-suited to contribute to the mission of the PRRIP and ISAC.

In terms of my qualifications for this position, | hold both master's and PhD degrees in
water resource engineering from Washington State Engineering with emphases in
ecohydrology, geomorphology, and stream restoration. | have over 20 years of relevant
experience in habitat restoration and species recovery efforts. This includes authoring over
50 peer-reviewed publications, advising 12 PhD students and 30 masters students, serving as
an associate editor for multiple journals, and serving as a panelist for multiple National
Science Foundation (NSF), U.S. Department of Agriculture, and U.S. Environmental Protection
Agency funding programs.

Over the past 14 years, | have been actively engaged in design and research efforts
focused on the recovery of the Rio Grande Silvery Minnow and the Southwestern Willow
Flycatcher. | have served as an alternate on the Middle Rio Grande Cooperative Program for
the past six years, and as a member of the Rio Chama Flows Project for the past 12 years.
Other relevant experiences include serving as a scientific team member and modeler for the
Colorado River Delta Program (Sonoran Institute and The Nature Conservancy), and the
Lower Colorado River Multi-Species Conservation Program, as well as being a lead scientist
for the Clark County (Nevada) Multi-Species Conservation Program.

| will highlight a few of my recent research and educational projects to demonstrate
my: high standards of scientific integrity, independence, and objectivity; ability to forge
creative solutions to complex problems; and interest in and ability to work effectively in an
interdisciplinary setting.

It is challenging to document high standards of scientific integrity, independence, and
objectivity through a CV, but | will attempt to do so through a story. From 2010 to 2015, | was
heavily involved in scientific studies surrounding a proposed flow diversion project on the
Gila River in southwest New Mexico. My team conducted two studies supporting the process:
one funded by the State of New Mexico, who were proponents of the project; and another
supported by the New Mexico office of The Nature Conservancy, who opposed the project.
In both studies, we concluded that the proposed diversion would have negative effects on






the aquatic and riparian components of the ecosystem. Despite significant political pressure
to downplay potential impacts, including threats not to pay outstanding invoices, we stood by
our results and published our studies in peer-reviewed literature. | also testified about our
findings in front of the New Mexico State Legislature. Ultimately, the diversion project was
rejected, and our invoices were eventually paid in full.

An example of my ability to forge creative solutions to complex problems comes from
my current research in Patagonian Chile. My team is working with small family farms to
accelerate climate change adaptation practices in the face of the ongoing Chilean
megadrought. Our approach relies upon community-inspired adaptation approaches,
including improved irrigation technologies, regenerative approaches to building soil health,
and adoption of alternative crops. This project is the topic of my current Fulbright Fellowship
to Chile. Another example is through my team’s collaboration with the Native American
Community Academy. We are blending Traditional Ecological Knowledge with cutting-edge
modeling and remote sensing approaches to develop wildfire risk reduction strategies on
their land in the Sandia Mountains near Albuquerque, NM.

My ability to work effectively in an interdisciplinary setting is best demonstrated
through my experiences serving as the lead Principal Investigator and Director of the
Intermountain West Transformation Network, a 5-year, $15-million, NSF-supported research
network (#2115169). The network involves 35 researchers representing 15 disciplines from
eight universities, as well as approximately 50 non-academic partner organizations. With a
shared aim of building resilient communities and ecosystems, our research network explores
headwaters and wildfires, regional food-energy-water systems, and governance & wellbeing
as central themes. In addition, | co-founded and co-lead the interdisciplinary, international,
and cross-sectoral Transect of the Americas Research Network ('The Transect’), which is
supported by two NSF grants (#1826709 and #1954188). The Transect includes participants
from 12 organizations in 10 countries along a longitudinal transect of the American cordillera,
from Alberta, Canada to Patagonia.

In conclusion, | believe that my extensive experience in water resource engineering,
fluvial geomorphology, and habitat restoration, combined with my ability to work
collaboratively and creatively in an interdisciplinary setting, make me a strong candidate for
the open seat on the PRRIP ISAC. | am excited about the opportunity to contribute to the
mission of the program, and | look forward to discussing my qualifications further. Thank you
for considering my application.

Sincerely,

AUUE e

Mark Stone, PhD, P.E. DWRE

Professor and Regent's Lecturer, Dept. of Civil, Construction, & Environmental Engineering
Associate Dean for Academic Affairs & Community Engagement, UNM School of Engineering
Director, UNM Resilience Institute and the Intermountain West Transformation Network
stone@unm.edu | resilience.unm.edu
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Mark C. Stone, Ph.D., P.E., D.WRE
Department of Biological Systems Engineering
University of Nebraska — Lincoln (UNL)

Professional Appointments

2023-Present Department Head and Professor, Department of Biological Systems Engineering,
University of Nebraska — Lincoln (UNL)

2021-2023  Associate Dean for Academic Affairs and Community Engagement, University of New
Mexico (UNM), School of Engineering

2021-2023  Professor, Department of Civil, Construction, and Environmental Engineering, UNM

2021-2022  Associate Chair for Undergraduate Studies, Department of Civil, Construction, and
Environmental Engineering, UNM

2018-Present Director, UNM Resilience Institute

2015-2021  Associate Professor and Regents’ Lecturer, Department of Civil, Construction, and
Environmental Engineering, UNM

2013-2016  Associate Chair for Graduate Studies, Department of Civil Engineering, UNM
Associate Director, Water Resources Program, UNM

2009-2015  Assistant Professor, Department of Civil Engineering, UNM

2005-2009  Assistant Research Professor, Division of Hydrologic Sciences, Desert Research Institute

2002-2005  Graduate Research Assistant, Department of Civil and Environmental Engineering,
Washington State University (WSU)

2000-2002  Water Resources Engineer, HDR Engineering Inc., Omaha, Nebraska

1999-2000  Graduate Research Assistant, Department of Civil and Environmental Engineering, WSU

Education

2005 Ph.D. Civil and Environmental Engineering, Washington State University
2000 M.S. Civil and Environmental Engineering, Washington State University
1998 B.S. Biological Systems Engineering, University of Nebraska - Lincoln

Registration and Certification

Professional Engineering License, State of New Mexico, #19990

Honors and Awards

2023 Fulbright Scholar - Chile

2022 New Mexico Alliance for Minority Participation Outstanding Mentor Award

2021 Harrison Faculty Excellence Award

2020 Paul Bartlett Re Peace Prize Career Achievement Award

2020 Robert Stamm Endowed Professor in Advanced Design and Construction Practices
2019 UNM School of Engineering Teaching Excellence Award

2018 UNM Regents’ Lecturer

2018 Robert Stamm Award for Teaching Excellence

2015 Robert Stamm Award for Research Excellence

2014 National Science Foundation (NSF) CAREER Award

2013 Robert Stamm Award for Teaching Excellence

2012 Diplomate of Water Resources Engineering (D.WRE) in the American Academy of Water

Resources Engineers

UNM School of Engineering Outstanding Junior Faculty Teacher
2011 Robert Stamm Award for Teaching Excellence
2010 Sigma Xi Scientific Research Society





Stone CV

2009 U.S. Department of State, Bureau of International Information Programs Delegate

2005 National Science Foundation Graduate Fellowship to Japan

Peer Reviewed Publications

L.

10.

11.

12.

13.

14.

15.

16.

17.

Chaulagain, S.', Stone, M. C., Morrison, R.R.!, Yang, L., Coonrod, J., & Villa, N. E. (2023).
Determining the response of riparian vegetation and river morphology to drought using Google Earth
Engine and machine learning. Journal of Arid Environments, 219, 105068.

Schoener, G.', Mufioz, E., Arumi, J. L., & Stone, M. C. (2022). Impacts of Climate Change Induced
Sea Level Rise, Flow Increase and Vegetation Encroachment on Flood Hazard in the Biobio River,
Chile. Water, 14(24), 4098.

Chaulagain, S.!, Stone, M. C., Dombroski, D., Gillihan, T., Chen, L., & Zhang, S. (2022). An
investigation into remote sensing techniques and field observations to model hydraulic roughness
from riparian vegetation. River Research and Applications, 38(10), 1730-1745.

Stone, M. C., & Morrison, R.1R." (2021). Human Impacts on the Hydrology, Geomorphology, and
Restoration Potential of Southwestern Rivers. Standing between Life and Extinction: Ethics and
Ecology of Conserving Aquatic Species in North American Deserts, 239-254.

Jaramillo, L.V.', Stone, M. C., & Benson, M. H. (2021). Developing Factors for Socio-
Ecohydrological Resilience. In Handbook of Disaster Risk Reduction for Resilience, 387-416.
Schoener, G.', Stone, M. C., & Thomas, C. (2021). Comparison of Seven Simple Loss Models for
Runoff Prediction at the Plot, Hillslope and Catchment Scale in the Semiarid Southwestern

US. Journal of Hydrology, 126490.

Schoener, G.', & Stone, M. C. (2020). Monitoring soil moisture at the catchment scale—a novel
approach combining antecedent precipitation index and radar-derived rainfall data. Journal of
Hydrology, 125155.

Summers, B. M., Horn, D. J. V., Gonzélez-Pinzoén, R., Bixby, R. J., Grace, M. R., Sherson, L. R, ...
& Dahm, C. N. (2020). Long-term data reveal highly-variable metabolism and transitions in trophic
status in a montane stream. Freshwater Science, 39(2), 000-000.

Chen, X., Chen, L., Stone, M. C., & Acharya, K. (2020). Assessing Connectivity between the River
Channel and Floodplains during High Flows Using Hydrodynamic Modeling and Particle Tracking
Analysis. Journal of Hydrology, 124609.

Gregory, A.', Chen, C., Wu, R., Miller, S., Ahmad, S., Anderson, J. W., Stone, M.C.. (2020).
Efficient Model-data Integration for Flexible Modeling, Parameter Analysis & Visualization, and
Data Management. Frontiers in Water, 2, 2.

Byrne, C. F .1, Stone, M. C., & Morrison, R. R. (2019). Scalable flux metrics at the channel-floodplain
interface as indicators of lateral surface connectivity during flood events. Water Resources
Research, 55(11), 9788-9807.

Schoener, G.', & Stone, M. C. (2019). Impact of antecedent soil moisture on runoff from a semiarid
catchment. Journal of Hydrology, 569, 627-636.

Jaramillo, L.V.!, Stone, M.C., and Morrison, R. R. 2018. An Indicator-Based Approach to Assessing
Resilience of Socio-Hydrologic Systems in Nepal to Hydropower Development. Journal of
Hydrology, 563:1111:1118.

Gregory, A.!, Morrison, R.R.!, and M.C. Stone. 2018. Assessing the Hydrogeomorphic Effects of
Environmental Flows using Hydrodynamic Modeling. Environmental Management, 62:352-364.
Benson, M.H, Morrison, R.R.!, Llewellyn, D, and M.C. Stone. 2018. Governing the Rio Grande:
Challenges and Opportunities for New Mexico’s Water Supply. Water Governance, 2018:99-114.
Stone, M.C., Byrne, C.F.", and R.R. Morrison'. 2017. Evaluating the Impacts of Hydrologic
Alterations on Floodplain Connectivity. Ecohydrology, 10(5).

Gunderson, L., Cosens, B.A., Fremier, A.K., Stone, M.C., and M.H. Benson. 2018. Regime shifts and
panarchies in regional scale social-ecological water systems. Ecology and Society, 22(1):1-31.





18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
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Byrne, C.F.!, Stormont, J.C., and M.C. Stone. 2017. Soil Water Balance Dynamics on Reclaimed
Mine Land in the Southwestern United States. Journal of Arid Environments, 136:28-37.

Benson, M.H., Lippitt, C.D., Cosens, B., Stone, M.C., and V. Valentine. 2016. Five ways to support
interdisciplinary work before tenure. Journal of Environmental Studies and Sciences, 6(2):260-267.
Harm Benson, M., Llewellyn, D, Morrison, R.R." and M.C. Stone. 2015. Water Governance
Challenges in New Mexico’s Middle Rio Grande Valley: A Resilience Assessment. Idaho Law
Review, 51:195.

Morrison, R.R." and M.C. Stone. 2015. Evaluating the Impacts of Environmental Flow Alternatives
on Reservoir and Recreational Operations Using System Dynamics Modeling. Journal of the
American Water Resources Association, 51.1 (2015): 33-46, DOI: 10.1111/jawr.12231.

Morrison, R.R." and M.C. Stone. 2015. Investigating Environmental Flows for Riparian Vegetation
Recruitment Using System Dynamics Modelling. River Research and Applications, 31.4: 485-496,
DOI: 10.1002/rra.2758.

Morrison, R.R." and M.C. Stone. 2014. Spatially Implemented Bayesian Network Model to Assess
Environmental Impacts of Water Management. Water Resources Research, 50(10), 8107-8124,
DOI: 10.1002/2014WR015600.

Chen, L.2, Stone, M.C., and Acharya, K. 2014. Using a Mechanical Approach to Quantify Flow
Resistance by Submerged, Flexible Vegetation - a revisit of Kouwen's approach. Advances in Water
Resources, 73:198-202. DOI: 10.1016/j.advwatres.2014.08.014

Webb, R.W.!, Stormont, J.C., Stone, M.C., and B.M. Thomson. 2014. Characterizing the Unsaturated
and Saturated Hydraulic Properties of Coal Combustion By-Products. Journal of The American
Society of Mining and Reclamation, 3(1): 70-99.

Wang, Y., Chen, D.!, Wong, D. Stone, M.C., Wei, Q., Liu, X. and S. Feng. 2013. Environmental
Factors Affecting Drift Flux of Hydropsychidae Larvae in the Upper Yangtze River, China.
Environmental Management, Journal of Hydraulic Research, 51(1): 19-32.

Morrison, R.R.", Stone, M.C. and D. Sada. 2013. Response of a Desert Springbrook to incremental
Discharge Reductions, with Tipping Points of Non-Linear Environmental Change. Journal of Arid
Environments, 99:5-13. DOI: 10.1016/j.jaridenv.2013.09.002.

Benson, M.H, Morrison, R.R.!, and M.C. Stone. 2013. A Classification Framework for Running
Adaptive Management Rapids. Society and Ecology, 18(3): 30. DOI: 10.5751/ES-05707-180330.
Naranjo, R.., Niswonger, R., Pohl, G. and M.C. Stone. 2013. Using Heat as a Tracer to Estimate
Spatially Distributed Mean Residence Times in the Hyporheic Zone of a Riffle-Pool Sequence. Water
Resources Research, 49.6: 3697-3711. DOI: 10.1002/wrcr.20306.

Chen, D.2, Acharya, K. and M.C. Stone. 2013. Closure to Sensitivity Analysis of Non-Equilibrium
Adaptation Parameters for Modeling Mining-Pit Migration. Journal of Hydraulic Engineering,
139(7):801. DOI: 10.1061/(ASCE)HY .1943-7900.0000727.

Stone, M., Stormont, J., Epp, E., and C.F. Byrnel. 2013. Evaluation of Geomorphic Reclamation
Performance and Models in the Southwestern United States. American Society of Mining and
Reclamation, 366(1).

Almomani, F., Shawaqfah, M., and M.C. Stone. Evaluation of Anaerobic Digester Based Treatment
and Biogas Production of Agricultural Solid Wastes. Journal of Environmental Protection, 4(04):309.
Naranjo, R.!, Niswonger, R., Pohl, G., Stone, M.C., Davis, C. and W. McKay. 2012. The use of
Multiobjective Calibration and Regional Sensitivity Analysis in Simulating Hyporheic Exchange.
Water Resources Research, 48:W01538. DOI: 10.1029/2011WR011179.

Zhu, J., Stone, M.C., and W. Forsee'. 2012. Analysis of Potential Impacts of Climate Change on
Intensity—Duration—Frequency (IDF) Relationships for Six Regions in the United States. Journal of
Water and Climate Change, 3(3):185-196. DOI: 10.2166/wcc.2012.045.

Stone, M.C., Goreham, J.0.", McKay, K., Chen, L.2, and K. Acharya. 2011. Bending of Submerged
Woody Riparian Vegetation as a Function of Hydraulic Flow Conditions. River Research and
Applications, 9(2):195-205. DOI: 10.1002/rra.1592.
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43.

44,

45.

46.

47.

48.
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Chen, L., Stone, M.C., Acharya, K. and K. Steinhaus'. 2011. Mechanical Analysis for Emergent
Vegetation in Flowing Fluids. Journal of Hydraulic Research, 49(6):766-774. DOL:
10.1080/00221686.2011.621359.

Li, Y2 Acharya, K., and M.C. Stone. 2011. Spatiotemporal Patterns in Nutrient Loads, Nutrient
Concentrations, and Algal Biomass in Lake Taihu, China. Lake and Reservoir Management,
27(4):298-309. DOI:10.1080/07438141.2011.610560.

Li, Y2 Acharya, K., Stone, M.C., and D. Chen?. 2010. Modeling Water Ages and Thermal Structure
of Lake Mead Under Changing Water Levels. Lake and Reservoir Management, 26:258-272. DOI:
10.1080/07438141.2010.541326.

Chen, D2, Stone, M.C., and Acharya, K. 2010. Sensitivity Analysis of Non-Equilibrium Adaptation
Parameters for Modeling Mining-Pit Migration. Journal of Hydraulic Engineering, 136(10):806-811.
DOI: 10.1061/(ASCE)HY.1943-7900.0000242.

Gautam, M.R .2, Acharya, K., and M.C. Stone. 2010. Best Management Practices for Stormwater
Management in the Desert Southwest. Journal of Contemporary Water Research & Education,
146:39-49. DOIL: DOI: 10.1111/j.1936-704X.2010.00390.x.

Chen, L, Goreham, J.0.!, and M.C. Stone. 2009. Impacts of Shear Stress on Saturated Hydraulic
Conductivity of a Polyacrylamide Treated Soil. Environmental Water Resources, 2009(10).
Morrison, R.R.!, Hotchkiss, R.H., Stone, M.C., Thurman, D., and A.R. Horner-Devine. 2009.
Turbulence Characteristics of Flow in a Spiral Corrugated Culvert Fitted with Baffles and
Implications for Fish Passage. Ecological Engineering, 35(3):381-392. DOI:
10.1016/j.ecoleng.2008.10.012.

Chen, L.2, and M.C. Stone. 2008. Influence of Bed Material Size Heterogeneity on Bedload Transport
Uncertainty. Water Resources Research, 44(1):W01405. DOI: 10.1029/2006 WR005483.

Stone, M.C. and R.H. Hotchkiss. 2007. Evaluating Velocity Measurement Techniques in Shallow
Streams. Journal of Hydraulic Research, 45(6): 752—762. DOI: 10.1080/00221686.2007.9521813.
Stone, M.C. and R.H. Hotchkiss. 2007. Turbulence Descriptions in Two Cobble-Bed River Reaches.
Journal of Hydraulic Engineering, 133(12): 1367—-1378. 10.1061/(ASCE)0733-9429.

Stone, M.C., Hotchkiss, R.H. and L.O. Mearns. 2003. Water Yield Responses to High and Low
Spatial Resolution Climate Change Scenarios in the Missouri River Basin. Geophysical Research
Letters, 30(4):1186. DOI: 10.1029/2002GL016122.

Stone, M.C., Hotchkiss, R.H., Hubbard, C.M., Fontaine, T.A., Mearns, L.O. and J.G. Arnold. 2001.
Impacts of Climate Change on Missouri River Basin Water Yield. Journal of the American Water
Resources Association, 37(5):1119. DOI: 10.1111/j.1752-1688.2001.tb03626.

Hotchkiss, R.H., Jorgensen, S.F., Stone, M.C. and T.A. Fontaine. 2000. Regulated River Modeling
for Climate Change Impact Assessment: The Missouri River. Journal of the American Water
Resources Association, 36(2):375. DOIL: 10.1111/5.1752-1688.2000.tb04275.

Designates current or former student of Mark Stone
Designates current or former post-doc of Mark Stone

Book Chapters

L.

Stone, M. C., & Morrison, R. R. (2020). 16 Human Impacts on the Hydrology, Geomorphology, and
Restoration Potential of Southwestern Rivers. In Standing between Life and Extinction(pp. 239-254).
University of Chicago Press.

Stone, M.C. 2019. Simplification of the rivers of the American Southwest and their habitats. Standing
Between Life and Extinction. University of Chicago Press. In press.

Stone, M.C. and A.B. Stone. 2013. Social-Ecological Resilience and Climate Change. In
Encyclopedia of Climate Change Volume 1. ABC-Clio, Santa Barbara, CA. ISBN: 1598847619.

Research and External Funding





Total Funding: $36,500,000

Stone CV

. . . Duration
Year  Project Title and Role Funding Agency Award (§) (Months)
SRS RN: Transforming Rural-Urban Systems:
2021 Trajectories for Sustainability in the National Science Foundation 15,000,000 60
Intermountain West
Co-PI, Low-Cost Efficient Wireless Intelligent
Sensors (LEWIS) for Greater Preparedness . . .
2021 and Resilience to Post-Wildfire Flooding in National Science Foundation 1,000,000 12
Native American Communities, Phase 11
. . Albuquerque Metropolitan
2021 Is)i OopftnEih?gggifygr:;h; Modeling to Arroyo Flood Control 102,000 12
pp & & & Authority
Co-PI, Low-Cost Efficient Wireless Intelligent
Sensors (LEWIS) for Greater Preparedness . . .
2020 and Resilience to Post-Wildfire Flooding in National Science Foundation 50,000 12
Native American Communities, Phase |
. . Albuquerque Metropolitan
2020 Is)i OopftnEih?gggifygr:sh; Modeling to Arroyo Flood Control 101,000 12
pp & & £ Authority
2020 ©L Partnerships Along the Headwaters ofthe .1 Science Foundation 600,000 36
Americas for Young Scientists Program
2019 LO-PL CREST Center for Water and the National Science Foundation 5,000,000 60
Environment, Phase II
PI, Workshop for Exploring the
2019 Interconnections Between Resilient Urban and  National Science Foundation 50,000 12
Rural Communities and Landscapes
. . Albuquerque Metropolitan
2019 Is)i OopftnEih?gggifygr:sh; Modeling to Arroyo Flood Control 140,000 12
pp & & & Authority
PI, Research Network for the Resilience of
201y Headwater Systems and Water Availability for 1, ;0021 Science Foundation 500,000 36
Downstream Communities Across the
Americas
Co-PI, Developing Resilient Communities & . .\
2018 Workforce Capacity in the “Hot Deserts” of 2018 ExxonMobil Compe.t ttion 25,000 12
. for Study Abroad Innovations
North America
. . Albuquerque Metropolitan
2018 IS)L’ ngtnEih?rr:él:rlifygr:sh; Modeling to Arroyo Flood Control 98,000 12
pp & & & Authority
2017 PI.’ Environmental FIOWS Investigation for the U.S. Bureau of Reclamation 70,000 24
Rio Chama, New Mexico
2017 L Geomorphic Recovery of Watersheds from iy gvpR Investment Grant 20,000 12
Wildfires in New Mexico
. . Albuquerque Metropolitan
2017 IS)L’ ngtnEih?r?él:rliSygr:;h; Modeling to Arroyo Flood Control 96,000 12
pp & & £ Authority
2016 Co-PI, The Next Generation of Evaporation U.S. Bureau of Reclamation 600,000 36

Pans





2016

2016

2015

2015

2015

2015

2015

2015

2016

2014

2014

2014

2013

2013

2013

2012

2012

2012

PI, Developing Geospatial Sciences for
Collaborative Research and Education

PI, Open Channel Hydraulic Modeling to
Support Engineering Design

PI, Resilient Landscapes: Use of NEXRAD
Doppler Radar Data to Assess Hydrologic
Function During Watershed Restoration and
Fire Management in The Valles Caldera
National Preserve, New Mexico

Co-PI, Workshop: Toward Resilient
Infrastructure Development with Favorable
Socio-Environmental Impacts in Egypt

PI, Hydrodynamic Modeling of the Rio
Colorado Estuary

PI, Watershed Disturbance and Restoration
Impacts on Hydrologic Function: Model
Calibration and Validation on a Landscape
Scale

Co-PI, Central New Mexico Climate Change
Scenario Planning Project

PI, US-Nepal Research Planning Trip: Climate
change and its impacts on rural communities
in the Gandaki River Watershed, Nepal

PI, Open Channel Hydraulic Modeling to
Support Engineering Design

Co-PI, CREST Center for Water and the
Environment, Phase |

PI, Open Channel Hydraulic Modeling to
Support Engineering Design

PI, An Investigation into Potential Impacts of
Watershed Restoration on Hydrologic and
Geomorphic Processes in the Rio Grande

PI, Faculty Early Career Development
(CAREER) Award

Co-PI, Western Consortium for Watershed
Analysis, Visualization, and Exploration

PI, Open Channel Hydraulic Modeling to
Support Engineering Design

Co-PI, Hydrographic Inventory and Condition
Assessment for El Palacio, NM

PI, Hydrologic and Geomorphic Response of
Peralta Canyon to the Las Conchas Fire

PI, Gila Wetlands Vulnerability Study

National Science Foundation

Albuquerque Metropolitan
Arroyo Flood Control
Authority

National Parks Service

National Science Foundation

The Sonoran Institute

National Parks Service

Ecosystems Management Inc

National Science Foundation

Albuquerque Metropolitan
Arroyo Flood Control
Authority

National Science Foundation

Albuquerque Metropolitan
Arroyo Flood Control
Authority

New Mexico Interstate Stream
Commission

National Science Foundation

National Science Foundation

Albuquerque Metropolitan
Arroyo Flood Control
Authority

U.S. Bureau of Land
Management
U.S. Bureau of Land
Management

New Mexico Interstate Stream
Commission

1,600,000

94,000

42,000

39,000

70,700

60,000

103,800

30,820

92,000

5,900,000

80,000

25,000

405,000

2,000,000

80,000

40,000

84,000

318,000
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60

12

12

12

12

12

12

12

60

12

12

60

36

12

24

36

24





2012

2012

2012

2012

2011

2011

2010

2010

2010

2010

2010

2009

2008

2007

2007

2007

2007

2006

2006

2006

2006

PI, Evaluating Geomorphic Reclamation of
Coal Mines

PI, Watershed Restoration Whitepaper for the
Gila Watershed

PI, Evaluation of Uncertainty in Climate
Change Impact Studies

PI, Floodwave Propagation and Infiltration In
Desert Regions: the Azraq Basin, Jordan

Co-PI, Development of the Albuquerque
Food-shed

PI, Improvement of Hydrodynamic Modeling
Procedures to account for Floodplain
Vegetation

PI, Investigating the Influence of Riparian
Vegetation on Floods

PI, Low Impact Development and Stormwater
Best Management Practices for Arid
Environments

PI, Enhanced Dust Production Forecasts Using
Soil Moisture Models

Co-PI, Analysis of Coal Combustion By-
Products Disposal Practices at the San Juan
Mine

Co-PI, Construct and Test A Scale Model Box
Culvert Design

PI, Investigation of the Impacts of River Stage
On Riparian Evapotranspiration

PI, Hydrodynamic Mixing of Lake Mead
Under Dropping Water Surface Elevations

PI, Application of Two-Dimensional
Hydrodynamic Models to Aid In Stream
Restoration Assessments

PI, Incorporation of Hydrologic Capabilities
Into Training Software

Co-PI, Walker Lake Ecological Forecasting
Model

Co-PI, Clark County Multi-Species
Conservation Program Science Advisor

PI, Sediment Transport Guidance Document
for Stream Restoration Projects

PI, Influence of Local Streambed
Hydrodynamics on Benthic Macroinvertebrate
Distributions

PI, Hydrodynamic and Limnological
Monitoring of the Russian River Estuary

PI, Evapotranspiration Estimates from Remote
Sensing Data for Riparian Restoration

Office of Surface Mining, U.S.
Department of the Interior

New Mexico Interstate Stream
Commission

Los Alamos National
Laboratory

National Science Foundation

U.S. Department of Agriculture

U.S. Bureau of Reclamation

National Science Foundation

Albuquerque Stormwater
Quality Team

New Mexico Space Grant
(NASA EPSCoR)

New Mexico Division of
Mining and Minerals

New Mexico Department of
Transportation

U.S. Bureau of Reclamation

U.S. Geological Survey

U.S. Army Corps of Engineers

U.S. Department of Defense

U.S. Bureau of Reclamation

U.S. Bureau of Land
Management / Clark County,
Nevada

U.S. Army Corps of Engineers

U.S. Army Corps of Engineers

Sonoma County Water Agency

U.S. Bureau of Reclamation,
Lower Colorado Region

200,000

25,000

82,000

92,000

290,000

55,000

174,595

20,000

36,907

135,509

26,958

45,000

88,000

55,000

57,000

120,000

57,000

57,000

60,000

25,000

25,000
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24

24

15

36

12

36

14

24

24

24

24

12

24

12

21

24

12

12

12





2006

2006

2005

2005

Stone CV

PI, Data Gap Analysis for the Humboldt River =~ Humboldt River Basin Water

Basin Authority 65,000 6
PI, Two-Dimensional Habitat Modeling for .

the Rio Grande Silvery Minnow U.S. Army Corps of Engineers 120,000 24
PI, Potential impacts of climate change on Truckee Meadows Water 60.000 7
Truckee Meadows water resources Authority, Reno, NV ’

PI, Water resources stewardship plan for U.S. National Park Service 47,000 14

Death Valley National Park

Service Activities

Professional Memberships and Activities

American Academy of Water Resources Engineers

American Society of Civil Engineers - Environmental Water Resources Institute
International Association for Hydro-Environment Engineering and Research
International Society for River Science

American Geophysical Union

National Society of Professional Engineers

Reviewing Services

Water Resources Research

Geophysical Research Letters

Journal of the American Water Resources Association
Journal of Hydraulic Research

Journal of Hydraulic Engineering

Journal of Irrigation and Drainage Engineering
Hydrological Processes

Journal of Climate Change

Journal of Applied Mathematics

Journal of Coastal Conservation

Departmental and University Services

Committees  Six search committees for assistant professors in civil engineering

24 qualifying exam committees
20 comprehensive exam committees

2018-Present UNM Global Education Advisory Board
2013-Present  Dept. of Civil Engineering Undergraduate Advisor (~12 students per semester)
20616-Present Co-representative for UNM to the Middle Rio Grande Endangered Species Collaborative

Program Executive Committee

2015-Present  Faculty Advisor for UNM4Nepal Student Club

2013-2016 Director of Graduate Programs for UNM Department of Civil Engineering
2013-2016 School of Engineering Academic Council

2013-2017 Associate Director of the UNM Water Resource Program

2013-2016 Strategic Planning Committee Chair for UNM Department of Civil Engineering
2012-2014 Mentor for National Science Foundation, The Science, Technology, Engineering, and

Mathematics Talent Expansion Program

2010-2016 Faculty Advisor for UNM Chapter of Engineers Without Borders
2010-2015 Mentor for UNM Sevilleta Research Experience for Undergraduates Program

Professional Committees

2018 Panel member for National Science Foundation (Coupled Natural and Human Systems)
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2017 Panel member for National Science Foundation (National Research Traineeship)

2016-2017  Panel member for National Science Foundation (Graduate Research Fellowship)

2016 Local Arrangements Chair and Steering Committee Member: World Water &
Environmental Resources Congress

2016 Panel member for National Science Foundation (Environmental Sustainability)

2015 Technical Co-Chair for American Water Resource Association’s Annual Water Resources
Conference

2012-2013  Panel member for National Science Foundation (Broadening Participation Research
Initiation Grants in Engineering)
Panel member for National Science Foundation (Environmental Sustainability)
Steering Committee for the U.S. Commission on Irrigation and Drainage Annual Meeting
2010 Steering Committee for the Arid Climates Low Impact Development Conference
Member of Blue Ribbon Panel on Stormwater Management, City of Albuquerque
Panel Member — California Bay Delta Science Program
2008-2009  Faculty Senate representative for the DRI Division of Hydrologic Science
2007 Co-Convener of California-Nevada American Fisheries Society Bioengineering
Symposium
2006-2009  Nevada System of Higher Education representative for Lake Mead Water Quality Forum

Outreach Activities

2010-Present Chama River Flows Assessment Team

2016-Present UNM Representative for The Consortium of Universities for the Advancement of
Hydrologic Sciences

2013-Present Project mentor for engineering design class at the Southwest Indian Polytechnic Institute

2009-Present Participate in recruitment activities for the American Indian Science and Engineering
Society
Provide guest lectures for the UNM Summer Transportation Institute BRIDGE Program
Host tours in the UNM Hydraulics Laboratory
Host learning activities for UNM School of Engineering Open Houses, Senior Days, and
the Department of Civil Engineering Lemon Lecture Series

Teaching and Mentorship

Summary

Full courses taught at UNM — 38 (20 undergraduate and 15 graduate)

Seminars or co-instructed classes at UNM — 14 (10 undergraduate and 4 graduate)

PhD Students — 7 graduated at UNM, 4 current PhD students

MS Students — 26 graduated at UNM, currently advising 8 MS students

BS Students — 22 supervised at UNM, advising approximately 12 undergraduates per semester
Diversity of my research group — 65% underrepresented minority (African American, Hispanic, or
Native American); 60% female

Courses Taught

Fluid Mechanics (12 times)

Introduction to Civil Engineering (14 times)
Open Channel Flow (5 times)

Stream Restoration (5 times)

Designing Resilient Communities (3 times)
Resilience of European Infrastructure (2 times)
Hydraulic Systems Design (3 times)

Water Resources Field Methods (6 times)
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e Civil Engineering Graduate Seminar (4 times)

Summer Institutes and Short Courses Taught

e Interdisciplinary Water Resources Modeling

Watershed Hydrology and Monitoring

The Albuquerque Food-Shed (Sponsored by a grant from US Department of Agriculture)
Stream Restoration in Arid Climates

Hydraulic modeling for flood risk reduction studies

Invited Lectures and Seminars

2019 Delft Technical University, Netherlands
University of Chile, Santiago, Chile
2018 Delft Technical University, Netherlands
University of Chile, Santiago, Chile
Lobo Living Room, UNM Alumni Association
2017 Hohai University, Nanjing, China
Deltares Research Institute, Delft, Netherlands
2016 Saitama University, Japan
Hokkaido University, Japan
Tottori University, Japan
2015 Delft Technical University, Netherlands
2014 UNM Department of Geography Seminar Series
Jordan University of Science and Technology, Irbid, Jordan
Al al-bait University, Jordan
2013 University of Arizona
Chinese Academy of Science - Institute of Geographic Sciences
Chinese Academy of Science - Institute of Hydrobiology
Yangtze River Fisheries Research Institute
2012 Los Alamos National Laboratory
New Mexico Society of Professional Engineers
2011 Los Alamos National Laboratory
New Mexico Chapter of the American Water Resources Association
U.S. Bureau of Reclamation Albuquerque Area Office Monthly Brownbag
2010 UNM Department of Earth and Planetary Sciences Seminar
Northern New Mexico Chapter of the American Society of Civil Engineers
2009 Cairo University (Egypt)
2008 University of Nevada Las Vegas, Geosciences Seminar
Institute for Civil Engineers Conference of the Americas
Sandia National Laboratory Environmental Seminar
Tottori University (Japan), Center for Arid Lands Research Seminar
2007 Hohai University (China), Center for Global Climate Change and Water Cycle
Truckee River Symposium, Invited presentation on climate change impacts
University of Minnesota, Saint Anthony Falls Laboratory Seminar
2006 Brigham Young University, Civil and Environmental Engineering Seminar
Pedagogical Training
2013-2014 UNM Culture and Teaching and Learning Faculty Development Project
2012 UNM Center for Teaching Excellence, Course Design Workshop
2010 American Ecological Society on Active Teaching Methods

Student and Post-Doc Advisement
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PhD Students Advised (7) — Ryan Morrison, Lijuan Jia, Colin Byrne, Jacob Collison, Paulina Lima,
Betsy Summers, Lauren Jaramillo, Gerhard Schoener, Smriti Chaulagain

Post-Doctoral Associates Advised (5) — Dong Chen (DRI, 2006-2007); Yiping Li (DRI, 2008-2010);
Mahesh Gautam (DRI, 2008-2010); Jarai Mon (DRI, 2008); Ryan Morrison (UNM, 2014), Colin
Byrne (UNM, 2016), Betsy Summers (UNM, 2020)

Master’s Students Advised (27) — Jeremy Dodds (UNLV, May 2007); John Goreham (UNLV, August
2009); Jeffrey Samson (May 2012); Abdou Harrisou Arou Bang’na Nassam (August 2012); Tyler
Gillihan (May 2013); Kareem Saint-Lot (Co-Advised with J. Coonrod, May 2013); Jacob Collison
(May 2013); Angela Gregory (July 2013); Kent Steinhaus (May 2014); Sofie Staufer (Oct 2014);
Christopher Babis (Nov 2015); Zakia Afrin (April 2016); Jourdan Adair (June 2016); Chad Mickschl
(Sept 2016); Breana Chavez (Oct 2016), Jennifer Van Osdel (Jan 2017), Noelani Villa (May 2018),
Anjali Bean (July 2018), Robert Salazar (May 2019), Michaela Jones (May 2020), Aljaz Praznik
(August 2020), Cassy McClintock (August 2020), Claudia Jimenez (December 2020), Christopher
King (May 2021)

Department of Civil Engineering Undergraduate Advising — Approximately 20 sophomore through
senior level students every semester (2015-Present)

Undergraduate Students Supervised/Employed (17) — Kent Steinhaus, Lauren Jaramillo, Kareem
Saint-Lott, Alysha Toya, Jourdan Adair, Savannah Martinez, Myra Candelaria, Meghan Wilson,
Grayson Vogel, Gabriella Kemm, Jared Romero, Fatima Quraishi, Claudia Jemenez, Stephen Ingles-
Garcia, Antonia Nuiiez, Niloo Abadi, Tammy Huynh, Kritan Subedi, Constanza Kremer, and Atlin
Johnson

Other Scholarly Activities

Conference Papers, Presentations, and Posters

L.

2.

3.

Chaulagain, S. & Stone, M. The response of riparian vegetation and river geomorphology due to
extended drought and other external stressors. AGU Fall Meeting, New Orleans, LA, Dec. 13-17.
Collison, J. & Stone, M. The Collison Floating Evaporation Pan: Results from Lake Powell, Arizona
and Cochiti Lake, New Mexico. AGU Fall Meeting, New Orleans, LA, Dec. 13-17.

Boll, J., Stone, M. C., Fremier, A. K., Padowski, J., Walsh-Dilley, M., & Scott, C. A. (2020,
December). Resilience of Headwater Systems and Headwater Dependent Systems: Characterization
and Data Needs Across the Transect of the Americas. In AGU Fall Meeting Abstracts (Vol. 2020, pp.
H127-11).

Chaulagain, S., Stone, M. C., & Dombroski, D. (2020, December). An Investigation into Field and
Remote Sensing Methods for the Estimation of Dynamic Hydraulic Roughness of Floodplains from
Riparian Vegetation. In AGU Fall Meeting Abstracts (Vol. 2020, pp. H137-0001).

Caplan, T., Chaulagain, S., Stone, M. C., McKenna, C., & Byrne, C. F. (2020, December). A
Resilience-Based Framework for Advancing Adaptive Management of Highly Regulated Rivers: A
Case Study from the Middle Rio Grande, New Mexico (USA). In AGU Fall Meeting Abstracts (Vol.
2020, pp. H154-02).

Schoener, G., & Stone, M. C. (2020, July). Stressors, Ecosystem Services, and Restoration Strategies
for a Central New Mexico Arroyo. In International Low Impact Development Conference 2020 (pp.
115-129). Reston, VA: American Society of Civil Engineers.

Collison, J., Stone, M. C., & Llewellyn, D. (2019, December). The Collison Floating Evaporation
Pan: An Accurate In-situ Open-Water Evaporation Monitoring Method. In AGU Fall Meeting
Abstracts (Vol. 2019, pp. H53K-1911).

Stone, M.C. 2018. Restoring River-Floodplain Connectivity and Riparian Ecosystems 12
International Society on Ecohydraulics, Tokyo, Japan, August 2018. (Co-organized special session)
Stone, M.C., 2018. Building Resilience to Floods through Enhanced Flood Wave Attenuation.
International Conference on Integrated Natural Disaster Management, Dead Sea, Jordan, March 2018.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
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Miller, S.J., Gregory, A.E., Cadol, D, and M.C. Stone. 2017. Floodplain Vegetation Dynamics
Modeling Using Coupled RiPCAS-DFLOW (CoRD): Jemez Canyon, Jemez River, New Mexico,
American Geophysical Meeting, Fall Meeting, New Orleans, Louisiana, December, 2017.

Byrne, C.F. and M.C. Stone. Influences of Altered River Geomorphology on Channel-Floodplain
Mass and Momentum Transfer. American Geophysical Meeting, Fall Meeting, New Orleans,
Louisiana, December, 2017.

Jaramillo, L.V., Stone, M.C., and R.R. Morrison. 2017. Evaluating Vegetation Potential for Wildfire
Impacted Watershed Using a Bayesian Network Modeling Approach. American Geophysical
Meeting, Fall Meeting, New Orleans, Louisiana, December, 2017.

Hausner, M.B., Gains, D.B., Sada, D.W. and M.C. Stone. 2015. Physical Thresholds as Ecological
Proxies in Aquatic Ecosystems. American Geophysical Meeting, Fall Meeting, San Francisco,
California, December 2015.

Stone, M.C., Byrne, C., and R.R. Morrison. 2015. A numerical investigation of the impacts of river
and floodplain restoration on the process of floodwave attenuation. American Geophysical Meeting,
Fall Meeting, San Francisco, California, December 2015.

Samson, J. and M.C. Stone. 2014. A paired wetland investigation into the eco-hydrologic processes
of two riparian wetlands along the Gila River, NM. World Water & Environmental Resources
Congress, ASCE. Portland, OR, June 1-5.

Stone, M.C. 2013. Evaluating the impacts of river engineering on the ecosystem service of floodwave
attenuation: The Gila River in New Mexico, USA. 3rd Biennial Symposium of the International
Society for River Science. Beijing, China, August 5-9.

Morrison, R.R. and Stone, M.C. 2013. Implementing environmental flows in complex water resource
systems. 3rd Biennial Symposium of the International Society for River Science. Beijing, China,
August 5-9.

Stone, M.C., Stormont, J.C., Epp, E., Byrne, C., Rahman, S., Powell, R., Rider, W., and S. Perkins.
2013. Evaluation ofist?Geomorphic Reclamation Performance and Models in the Southwestern U.S.
30™ Annual Meeting of the American Society of Mining Reclamation. Laramie, Wyoming, June 1-7.
Bramlett, K., Stormont, J.C., and M.C. Stone. 2013. Infiltration in Reconstructed Channels. 30"
Annual Meeting of the American Society of Mining Reclamation. Laramie, Wyoming, June 1-7.
Parker, C., Hart, K., Webb, R., Thomson, B., Stormont, J.C., and M.C. Stone. 2013. Coal Combustion
By-Products Disposal Practices at a Surface Coal Mine in New Mexico: Leachate and Groundwater
Quality Study by 30" Annual Meeting of the American Society of Mining Reclamation. Laramie,
Wyoming, June 1-7.

Jia, L., Stone, M.C., and K. Benedict. 2012. Improved Dust Forecasts Through Running Soil
Moisture Model in San Juan River Basin. World Water & Environmental Resources Congress.
Albuquerque, NM,

Nassam, A.H., Stone, M.C., and L. Chen. 2012. Momentum and Mass Exchange between Main
Channel and Floodplains in Open Channels with Submerged Vegetation. World Water &
Environmental Resources Congress. Albuquerque, NM, May 20-24.

Stone, M.C., Harris, S., Harvey, M., Morrison, R.R., Gustina, G., and M.H. Benson. 2012. Flow
Optimization for Geomorphic and Ecological Improvements in the Wild and Scenic Reach of the Rio
Chama, New Mexico. World Water & Environmental Resources Congress. Albuquerque, NM, May
20-24.

Samson, J. and M.C. Stone. 2012. Quantifying the Contribution of Bank Storage Due to a Decrease in
Stream. World Water & Environmental Resources Congress. Albuquerque, NM, May 20-24.

Jia, L., Stone, M.C., and M. Ye. 2012. Integrated Uncertainty Assessment in Evaluating Climate
Change Impacts on Water Resources. World Water & Environmental Resources Congress.
Albuquerque, NM, May 20-24.

Chen, L. and M.C. Stone. 2010. Theoretical Analyses for the Interaction between Vegetation Bending
and Flow. World Water & Environmental Resources Congress. Providence, RI, May 16-20.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Stone CV

Jia, L., Stone, M.C., Pohll, G., and D. McGraw. 2010. Response of Riparian Evapotranspiration to
Groundwater Fluctuations. World Water & Environmental Resources Congress. Providence, RI, May
16-20.

Stone, M.C., Chen, L., Smith, D.L., and R.A. Goodwin. 2009. Application of the Numerical Fish
Surrogate to River Environments. 7th International Symposium on Ecohydraulics. [AHR.
Concepcion, Chile, January 12-16.

Stone, M.C. and K. Acharya. 2008. Ecological Modeling of Walker Lake to Evaluate the Influence of
Local and Global Environmental Change. Ninth International Conference on Dryland Development.
Alexandria, Egypt, November 7-10.

Stone, M.C., Goreham, J., Chen, L., and A.B. Stone; 2008. Impacts of Shear Stress on Saturated
Hydraulic Conductivity of a Polyacrylamide Treated Soil. World Water & Environmental Resources
Congress, ASCE. Honolulu, Hawaii, May 12-16.

Chen, D., Acharya, K., and M.C. Stone. 2008. Simulating impact of sand and gravel mining on
riverbed - an example of the Salt River, Phoenix. World Water & Environmental Resources Congress,
ASCE. Honolulu, Hawaii, May 12-16.

Chen, L. and M.C. Stone. 2008. On the mass conservation of the four-point implicit scheme. World
Water & Environmental Resources Congress, ASCE. Honolulu, Hawaii, May 12-16.

Chen, L. and M.C. Stone. 2007. Analysis of Unsteady Sediment Transport Modeling Approaches.
Environmental Water Resources Institute-ASCE. Tampa, FL, May 14-18.

Stone, M.C., Acharya, K., Sada, D., and D. Henneberry; 2007. Influence of Near-Bed Flowfield
Characteristics on Macroinvertebrate Community Composition. World Water & Environmental
Resources Congress, ASCE. Tampa, Florida, May 14-18.

Stone, M.C. and R.H. Hotchkiss. 2005. Modeling the impacts of climate change on water resources:
the influence of model scale. World Water and Environmental Resources Congress, Anchorage,
Alaska, May 15-19.

Stone, M.C., Hotchkiss, R.H. and R. Morrison. 2005. Periphyton scour from hydraulic disturbances.
World Water and Environmental Resources Congress, Anchorage, Alaska, May 15-19.

Stone, M.C., Tritico, H.M., Hotchkiss, R.H. and P. Flanagan. 2003. Turbulence characteristics in
obstructed gravel bed flow. Engineering Mechanics Conference, Seattle, Washington, July 16-18.
Stone, M.C., Hotchkiss, R.H., Hubbard, C.M., and T.A. Fontaine. 1999. Modeling the impacts of
global climate change on water resources. World Water and Environmental Resources Congress,
Seattle, WA. Aug 8-12".

Conference Presentations and Posters

L.

Caplan, T., Stone, M.C., Oglesby, A. 2019. Rehabilitating channel-floodplain connectivity in highly
regulated river systems: A case study from the Middle Rio Grande, New Mexico USA. 6
Symposium of the International Society for Freshwater Science, Vienna, Austria, Sept. 8-13.

Stone, M.C., Byrne, C.F., and Turner, D., 2019. An Investigation of Restoration Alternatives in the
Colorado River Estuary. 6™ Symposium of the International Society for Freshwater Science, Vienna,
Austria, Sept. 8-13.

Jaramillo, L. V., Stone, M. C., Morrison, R. R., & Chaulagain, S. (2019, December). Bayesian
Network Modeling Approach Assessing Floodplain Resilience of the Gila River, New Mexico, USA.
In AGU Fall Meeting 2019. AGU.

Scott, C. A., Fremier, A. K., Padowski, J., Walsh-Dilley, M., Célleri, R., Arumi, J. L., ... & Stone, M.
C. (2019, December). Headwater-Dependent Systems: Definition, Drivers of Change and Potential
Futures. In AGU Fall Meeting 2019. AGU.

Collison, J., Stone, M. C., & Llewellyn, D. (2019, December). The Collison Floating Evaporation
Pan: An Accurate In-situ Open-Water Evaporation Monitoring Method. In AGU Fall Meeting 2019.
AGU.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
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Boll, J., Zhang, Y., Siirila-Woodburn, E. R., & Stone, M. C. (2019, December). Exploring Linkages
Between Headwaters and Groundwaters for Human and Ecosystem Uses in a Changing Climate.

In AGU Fall Meeting 2019. AGU.

Boll, J., Stone, M. C., Fremier, A. K., Padowski, J., Walsh-Dilley, M., & Scott, C. A. (2019,
December). Resilience of headwater systems and water availability for downstream human and
ecosystem uses across a Transect of the Americas. In AGU Fall Meeting 2019. AGU.

Bray, E. N., Morrison, R. R., & Stone, M. C. (2018, December). Process-based environmental flow
science for a non-stationary world. In AGU Fall Meeting Abstracts.

Collison, J., Stone, M. C., & Llewellyn, D. (2018, December). The Collison Floating Evaporation
Pan, the Next Generation of Evaporation Pans. In AGU Fall Meeting Abstracts.

Lima, P., Stone, M., Ortiz, E., & Breidenbach, A. (2017, December). Analysis rainfall trends in
ecuadorian andean mountains over 3000 mand their effects in hydropower projects. In V CONGRESO
REDU (p. 12).

Miller, S. J., Gregory, A. E., Turner, M. A., Chaulagain, S., Cadol, D., Stone, M. C., & Sheneman, L.
(2017, December). Floodplain Vegetation Dynamics Modeling Using Coupled RiPCAS-DFLOW
(CoRD): Jemez Canyon, Jemez River, New Mexico. In AGU Fall Meeting Abstracts.

Collison, J., Stone, M. C., & Llewellyn, D. (2018, December). The Collison Floating Evaporation
Pan, the Next Generation of Evaporation Pans. In AGU Fall Meeting Abstracts.

Byrne, C. F., & Stone, M. C. (2017, December). Influences of Altered River Geomorphology on
Channel-Floodplain Mass and Momentum Transfer. In AGU Fall Meeting Abstracts.

Byrne, C.F., and Stone, M.C. Modeling small-scale and large-scale flood wave processes as
indicators of channel-floodplain connectivity. American Geophysical Union Fall Meeting. San
Francisco, CA. December 12 — 16, 2016.

Stone, M.C. 2016. Evaluation of channel floodplain connectivity based on hydrodynamic simulations
with D-Flow Flexible Mesh. Delft Software Days, Delft, NL, Nov 1-3.

Stone, M.C., Byrne, C., and R. Morrison. Assessment of Hydrologic and Geomorphic Alterations
Using Floodplain Connectivity Metrics. Ecological Society of America, Fort Lauderdale, FL, August
6-11.

Stone, M.C. 2015. A numerical investigation of the impacts of river and floodplain restoration on the
process of floodwave attenuation. American Geophysical Union Fall Meeting. San Francisco,
California, December 14-18.

Jaramillo, L.V., Stone, M.C., and R.R. Morrison. 2015. Science-based policy for Himalayan Rivers of
Nepal. Annual Meeting of the American Water Resources Association, Denver, CO, November 16-
19.

Adair, J.B. and M.C. Stone. 2015. The influence of levee setback scenarios on flood wave
attenuation. Biannual meeting of the International Society for River Science, La Crosse, WI, August
23-28,2015.

Byrne, C.F. and M.C. Stone. 2015. Quantification of habitat restoration impacts on flood wave
attenuation in the Middle Rio Grande. Biannual meeting of the International Society for River
Science, La Crosse, WI, August 23-28, 2015.

Stone, M.C., Tullos, D., Acharya, K., and K. Chief. 2015. Resilience theory applied to water
infrastructure projects. Ain Shams University Structural and Geotechnical Engineering International
Conference, Cairo, Egypt, December 21-22, 2015.

Stone, M.C. 2014. Investigating impacts of proposed flow diversions on riparian processes in the Gila
River, NM. New Mexico Chapter of ASCE, Albuquerque, NM, Sept 11-12.

Morrison, R.R. and M.C. Stone. 2014. Coupling two-dimensional hydrodynamic and Bayesian
network modeling to assess environmental impacts of river management alternatives. Joint Aquatic
Sciences Meeting. Portland, OR, May 18-23.

Dombroski, D., Greimann, B., Lai, Y., Huang, V., Fotherby, L., Stone, M.C., and L. Chen. 2013.
Modeling Interactions of Flow and Vegetation for Improved Riverine System Management.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Stone CV

American Water Resources Association Specialty Conference on Environmental Flows. Hartford,
Connecticut, June 24-25.

Stone, M.C. 2013. Modeling the Channel/Floodplain Interface: The Influence of Riparian Vegetation
on Mass and Momentum Exchange. American Geophysical Union Fall Meeting. San Francisco,
California, December 9-13.

Morrison, R.R., Stone, M.C., and D.W. Sada. 2013. Impacts of Discharge Reductions on Physical and
Thermal Habitat Characteristics in a Desert Spring, Death Valley National Park, California, USA.
American Geophysical Union Fall Meeting. San Francisco, California, December 9-13.

Samson, J. and M.C. Stone. 2013. An Investigation into the Ecohydrology of Riparian Wetlands
Along the Gila River, NM. San Francisco, California, December 9-13. American Geophysical Union
Fall Meeting. San Francisco, California, December 9-13.

Jia, L. and M.C. Stone. 2013. A framework of parameter uncertainty analysis based on hydro-
catchments: Application of the VIC model to the Gila River basin. American Geophysical Union Fall
Meeting. San Francisco, California, December 9-13.

Naranjo, R., Pohll, G.M., Stone, M.C., Niswonger, G., and W.A. McKay. 2013. Using heat as a tracer
to estimate spatially distributed mean residence times in the hyporheic zone. American Geophysical
Union Fall Meeting. San Francisco, California, December 9-13.

Webb, R., Stormont, J.C., Stone, M.C., Thomson, B., and K. Hart-Carstens. 2012. Characterizing and
Modeling Water Movement Through of Coal Combustion Byproducts in Landfills. World Water &
Environmental Resources Congress, ASCE. Albuquerque, NM.

Parker, C., Webb, R., Thomson, B, Stormont, J, Stone, M.C., O’Hara, J, and C. Thomas. 2011.
Analysis of Coal Combustion By-Products Disposal Practice in NM: Hydrologic & Water Quality
Issues. American Water Resources Association Annual Meeting, Albuquerque, NM.

Jia, L., Stone, M.C., and Benedict, K. 2011. Enhanced Dust Production Forecasts Using Soil Moisture
Models in the Four Corners Areas. American Water Resources Association Annual Meeting,
Albuquerque, NM.

Webb, R., Stormont, J, Stone, M.C., and B. Thomson. 2011. Characterizing the Hydrologic Properties
of Coal Combustion By-products. American Water Resources Association Annual Meeting,
Albuquerque, NM.

Samson, J. and M.C. Stone. 2011. Water storage potential within a riparian zone: The Middle Rio
Grande. American Water Resources Association Annual Meeting, Albuquerque, NM.

Stone, M.C. and D. Sada. 2010. Incremental Response of Desert Spring Systems to Reduce
Discharge. American Society of Limnologists and Oceanographers Annual Meeting. Santa Fe, New
Mexico.

Acharya, K. and M.C. Stone. 2009. Urban non-point source pollution in arid and semi-arid regions: A
case study of the Las Vegas Wash, Nevada. An International Perspective on Environmental and
Water Resources. Environmental Water Resources Institute-ASCE. Bangkok, Thailand.

McKay, S.K., Fischenich, C., Stone, M.C., Acharya, K., and J. Gorham'. 2008. Stability and failure
of vegetation in arid regions. American Water Resources Association Annual Water Resources
Conference. New Orleans, Louisiana.

Earman, S., Stone, M.C., and J. Zhu. 2008. Integration of climate change impacts into risk and
uncertainty analysis. Floodplain Management Association 2008 Annual Conference. San Diego, CA.
Shafer, D.S., Dubois, D.W., Etyemezian, V.R., Kavouras, 1., Miller, J.J., Nikolich, G., and M.C.
Stone. 2007. Fire as a Long-Term Stewardship Issue for Soils Contaminated with Radionuclides in
the Western U.S. 11th International Conference on Environmental Remediation & Radioactive Waste
Management (ICEMO7). Bruges, Belgium.

Stone, A., Vana Miller, D., Stone, M.C. and T. Fisk. 2007. Efficacy of the National Park Service's
Water Resource Stewardship Report in the Western United States as a conflict prevention and
management plan. Southwest Hydrology and Arizona Hydrological Society 2007 Regional Water
Symposium. Tucson, Arizona.
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41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Stone CV

Acharya, K., Stone, M.C., Fisk, T. and M.R. Bower. 2007. Food Web Analysis Of Endangered Devils
Hole Pupfish: Is Food Availability Hurting Devils Hole Pupfish?. American Society of Limnology
and Oceanography. Sante Fe, NM.

Chen, D., Acharya, K. and M.C. Stone. 2007. Two-dimensional Simulation of Mining Effect on
Channel Geomorphology Change - an Example of the Salt River, Phoenix. Environmental Water
Resources Institute-ASCE. Tampa, FL.

Chen, D., Zhang, Y., Duan, J.G., Stone, M.C. and K. Acharya. 2007. Two-dimensional Simulation of
Hydrodynamic and Sediment Transport in a Gravel Bed Channel: The Salt River. World Water &
Environmental Resources Congress. ASCE. Tempe, FL.

Morrison, R.R., Hotchkiss, R.H., and M.C. Stone. 2007. Turbulence Characteristics of Flow in a Full-
Scale Spiral Corrugated Culvert Fitted with Sloped- and Slotted-Weir Baffles. Hydraulic
Measurements and Experimental Methods Conference. ASCE: EWRI. Lake Placid, NY.

Chen, D., Stone, M.C. and K. Acharya. 2007. 2D simulation of hydrodynamic and sediment transport
in an aggrading sand bed channel: an example of the Middle Rio Grande, New Mexico. Fifth
International Symposium on Environmental Hydraulics. Tempe, Arizona.

Stone, M.C. and M.E. Barber. 2007. Hydraulic Diversity Created by Woody Debris in Agricultural
Waterways. International Association of Hydraulic Research World Congress. [AHR. Venice, Italy.
Stone, M.C., Hotchkiss, R.H., and R.R. Morrison'. 2006. Turbulence Observations in Cobble-Bed
Rivers. Environmental Water Resources Institute-ASCE. Omaha, NE.

Stone, M.C. 2006. Fish Passage Technology Transfer: Lessons Learned in the Pacific Northwest.
California-Nevada American Fisheries Society. San Luis Obispo, CA.

Stone, M.C. 2006. Two-dimensional habitat modeling for Silvery Minnow in the Rio Grande River.
International Conference on Ecological Modeling. Yamaguchi, Japan. Aug 28-Sept 1.

Chen, D., Duan, J.G., Stone, M.C., and K. Acharya. 2006. Impacts of Fine Materials on Settling
Velocity of Sand Sized Particles in sediment-laden flows. American Geophysical Union. San
Francisco, CA.

Chen, D., Duan, J.G., Stone, M.C., and K. Acharya. 2006. Modified settling velocity formula for
sand-size particles accounts for particle-to particle collisions. American Geophysical Union. San
Francisco, CA.

Stone, M.C., Hotchkiss, R.H. and L.O. Mearns. 2003. High and low spatial resolution climate change
scenarios for the Missouri River basin: water yield responses. American Meteorological Society
Annual Meeting. Long Beach, CA. 02/ 6-9.

Tritico, H., Stone, M.C. and R.H. Hotchkiss. 2003. Turbulence characterization in the wake of an
obstruction in a gravel bed river. ASCE: Hydraulic Measurements and Experimental Methods
Conference. Estes Park, CO. 07/ 28-Aug 1.

Hotchkiss, R.H. Faber, D., Stone, M.C., Tritico, H.M. and P. Flanagan. 2002. Velocity measurements
in vicinity of a removable spillway weir. American Fisheries Society Annual Meeting. Philadelphia,
PA. 08/ 15-18th.

Stone, M.C., Tritico, H.M., Hotchkiss, R.H., Papanicolaou, A. and M.E. Barber. 2002. Characterizing
turbulence in salmonid bearing streams to improve fish passage at hydroelectric dams. Hydrovision
Annual Conference, Portland, OR.
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Columbia, March 4, 2023

Chadwin Smith, Ph.D.

Science Policy Coordinator

Platte River Recovery Implementation Program
4111 4" Ave., Suite 6

Kearney, NE 68845

Re: Application for ISAC member position

To the ISAC Member Selection Panel:

It is with sincere interest that | am submitting this application for consideration to serve as member
of the Independent Scientific Advisory Committee (ISAC) of the Platte River Recovery
Implementation Program. I have been involved as sediment transport and morphodynamic modeler
in interdisciplinary river and coastal restoration efforts in the USA and abroad. These experiences
convinced me of the importance to integrate hydraulic/sediment transport and ecological models
to assess the impacts of different restoration approaches on ecosystem wellbeing. | hope to be
given the opportunity to provide expert advice on fluvial geomorphology with a focus on sediment
transport and morphology of alluvial rivers.

| completed my Master of Science in Environmental and Landscape Engineering at the University
of Naples Federico Il, Italy, in 2003 and | started my doctoral studies in 2004. During my doctorate
| visited the University of Illinois at Urbana-Champaign in 2005-2007, where | performed research
for my dissertation. From January 2008 to December 2011, | was a post-doc in the Department of
Civil and Environmental Engineering at the University of Illinois at Urbana-Champaign. In
January 2012 | joined the faculty in the Department of Civil and Environmental Engineering at the
University of South Carolina. I received tenure and promotion to Associate Professor in December
2017 and | was promoted to Professor in December 2022.

My doctoral research was centered on the study of transport, erosion and deposition of mix-size
sediments. This basic research was applied to help in the design of coarse gravel augmentations
associated with high flow releases on the Trinity River, California. Gravel augmentations were
designed to improve the quality of the spawning gravel, which deteriorated due to flow regulation.
In collaboration with a geomorphologist working for the Trinity River Restoration Program, |
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developed and tested and a model of river morphodynamics predicting the spatiotemporal
evolution of the spawning gravel grain size distribution (Viparelli et al., 2011).

As post-doc affiliated with the NSF funded National Center for Earth Surface Dynamics (NCED),
| was involved in the multidisciplinary efforts to restore the Mississippi River delta with land-
building diversions (Paola et al., 2011) and to develop sediment budgets using isotopic fingerprints
in the Minnesota River basin. In collaboration with NCED geologists and ecologists, | realized
that it was possible to integrate sediment transport and ecological models to predict the ecological
succession on a prograding delta as a function of inundation frequency and salinity. The Vegetated
Delta Model was presented at the 2011 World Environmental & Water Resources Congress of the
American Society of Civil Engineers (Viparelli et al., 2011). In collaboration with NCED
geologists | implemented a morphodynamic model to estimate the impacts of a land-building
diversion on navigation and flood control on the downstream most 500 km of the Mississippi
River, as well as how the land-building potential of a diversion project varied with diversion
location (Nittrouer and Viparelli, 2014, Viparelli et al., 2015).

In collaboration with NCED-affiliated engineers and geoscientists, | developed a model track fate
and transport of sand and muds with different isotopic fingerprints in the Minnesota River
floodplain. The model explicitly accounted for the exchange of sediments between the river main
channel and the floodplain and was able to track the presence of in-situ produced and meteoric
cosmogenic nuclides (Viparelli et al,. 2013). In 2016 the model was modified for applications to
gravel bed rivers and was used to study the effects of the reduction in sediment supply downstream
of dams on the Ain River, France (Lauer et al., 2016). Recently, this modeling framework was
integrated with a physics-based model of bank migration to determine how bankfull channel
geometry (width and depth) varies with valley geometry, hydrologic regime, sediment supply and
caliber (Viparelli and Eke, 2021).

At the University of South Carolina my interest on river and coastal restoration has motivated
collaborations with colleagues in the USA and abroad. Two graduate students and I modeled the
impacts of flow regulation in the Missouri River basin with particular interest to the downstream
most 1000 km of the Missouri River from Gavins Point Dam to the confluence with the Mississippi
River (Chapter 2 in Sulaiman’s PhD thesis https://scholarcommons.sc.edu/etd/5007/). In
collaboration with colleagues at the Nile Research Institute, we explored the possibility of a
combined river-delta restoration project for the Nile River, which is experiencing high rates of
coastal erosion, ecosystem deterioration and agricultural problems associated with the lack of a
flood season (Al-Zaidi et al., 2016 and PhD thesis https://scholarcommons.sc.edu/etd/5003/). In
collaboration with Dr. Tal at Aix Marseille Universite’ I participated in estimating the impacts of
flow regulation on the ecosystem of the Buech River, France (publication in preparation), and on
how channelization, flow regulation and hydropower generation modified the
morphology/morphodynamics of the Rhone River, France. The work on the Buech River,
performed in collaboration with the electric company EDF and local agencies, is of particular
interest to me because results of morphodynamic modeling were used to inform a hydraulic model
to predict the spatial distribution of flow velocities, critical parameter to assess the quality of the
aquatic habitat with statistical habitat models. Funded collaborations with Prof. Blom, TU Delft,

UNIVERSITY OF SOUTH CAROLINA « COLUMBIA, SOUTH CAROLINA 29208 - 803/777-3614 « FAX 803/777-0670
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Netherlands, focused on modeling impacts of sediment nourishments and longitudinal training
walls on the Dutch Rhine River to mitigate widespread channel bed erosion (Czapiga et al., 2022a
and 2022b). Recently prof. Blom and | have been involved in a multidisciplinary study of the
impacts that flow regulation in the Karnalu River basin, Nepal, will have on the population of
Himalayan tigers. Finally, detailed hydraulic modeling of floodplain inundation and drainage is in
progress in collaboration with the Congaree National Park, SC, to characterize flow velocities and
flow paths, as well as fate and transport of sediments and nutrients, in the Congaree River
floodplain (Xu et al., 2020, 2021, van der Steeg et al., 2021, 2023).

In closing this letter, | would like the panel to know that, if selected, the University of South
Carolina will allow me to serve as ISAC member and to participate to in person and remote
meetings. The application package consists of my CV and this cover letter.

| thank the panel for considering my application and | am available to provide any additional
information.

Sincerely,
Enrica Viparelli

UNIVERSITY OF SOUTH CAROLINA « COLUMBIA, SOUTH CAROLINA 29208 - 803/777-3614 « FAX 803/777-0670





CURRICULUM VITAE

Enrica Viparelli — August 2023
Email viparell@cec.sc.edu

APPOINTMENTS

January 2023 -
Professor, Department of Civil and Environmental Engineering, University of South Carolina, Columbia
(UofSC).

January 2018 — December 2022 (5 years)
Tenured Associate Professor, Department of Civil and Environmental Engineering, University of South
Carolina, Columbia (UofSC).

January 2012 — December 2017 (6 years)
Assistant Professor, Department of Civil and Environmental Engineering, University of South Carolina,
Columbia.

EDUCATION

January 2008 — December 2011,
Post-doctoral research associate at the Department of Civil and Environmental Engineering, University of
Illinois at Urbana-Champaign, advisor Professor Gary Parker.

November 2004 — November 2007,

Doctorate in Engineering of Hydraulic, Transportation and Landscape Systems, University of Naples
Federico Il. Thesis title: A procedure to store and access the stratigraphy of non—cohesive deposits and its
validation with laboratory and field data

Advisor: Giacomo Rasulo; Co-advisor: Gary Parker.

The research work (i.e. the development of a numerical model and the laboratory experiments) was
conducted at the Hydrosystems Laboratory, University of Illinois at Urbana — Champaign, November
2005 — December 2006; February 2007 — June 2007.

September 1998 - October 2002.

Laurea cum laude in Environmental and Landscape Engineering (MS equivalent).

Thesis title: Criterio di progettazione delle opere di protezione delle difese spondali, (Design criteria of
riverbank protections), Department of Hydraulic and Environmental Engineering, University of Naples
Federico II.

Advisor: Giacomo Rasulo.

AWARDS

2023 AGU Earth and Planetary Surface Processes Marguerite T. Williams Award (information under
embargo until September 13, 2023, 6:00 PM CEST).

Aspire 1l The impact of harbor modification on coastal floods — the case of Charleston, SC, awarded by
the University of South Carolina VPR for research, 2020, $99,979.

CAREER: Quantifying the response of rivers and floodplains to changes in climate and land use, US
National Science Foundation, 2018, $697,553.
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Aspire 111, An annular flume to perform collaborative research on suspended transport of fine sediment,
natural tracers and contaminants, awarded by the University of South Carolina VPR for research, 2016,
$99,140.

My proposal Bedforms in gravel bed rivers resulted in the award of a scholarship (April 2005- March
2007) sponsored by C.U.G.RI. (Consorzio interUniversitario per la previsione e la prevenzione dei Grandi
Rlschi) which allowed me to pursue part of my graduate research at the University of Illinois.

Students of my research group received the following awards

e Ricardo R. Hernandez Moreira ($1,000), data sharing contest, Graduate Student/Early Career
AGU Travel Grant Contest (NSF-funded Sediment Experimentalists Network),
http://sedimentexperiments.blogspot.com/2015/11/november-newsletter.html

e Bradley Huffman ($500), data sharing contest, Graduate Student/Early Career AGU Travel Grant
Contest (NSF-funded Sediment Experimentalists Network),
http://sedimentexperiments.blogspot.com/2015/11/november-newsletter.html

e Sanaz Borhani ($500), General Travel Grant to the Fall Meeting of the American Geophysical
Union.

e Sanaz Borhani and Elena Bastianon, NSF-funded Community Surface Dynamics Modeling
Systems (CSDMS) student scholarships to the CSDMS annual meeting

¢ The following students received a Travel Grant from the University of South Carolina ($500):
Ricardo R. Hernandez Moreira, Sanaz Borhani, Basim Al-Zaidi, Zeyad Sulaiman, Sadegh
Jafarinik, Elena Bastianon and Mahsa Ahmadpoor.

e Sydeny Sanders, Brandon Fryson, Shilpkumar Patel, William Logan and Amanda Balkus were
recipients of the McNair junoir fellowship.

¢ Amanda Balkus, William Logan and Brandon Fryson received a travel grant from the Department
of Civil and Environmental Engineering, University of South Carolina ($500)

e Sydney Sanders, Brandon Fryson, Jeffrey Okeke and Christian Pellott were the recipients of the
University of South Carolina SCAMP grants.

e Ricardo R. Hernandez Moreira, Sadegh Jafarinik, Sanaz Borhani, Basim Al-Zaidi, Zeyad
Sulaiman, Elena Bastianon and Mahsa Ahmadpoor received the Eliatamby fellowship awarded by
the Department of Civil and Environmental Engineering of the University of South Carolina.

RESEARCH INTERESTS

Sediment transport; river and coastal restoration; linked physical/hydrological/ecological modeling of
river, delta and estuarine morphodynamics; transport of tracers and contaminants; submarine
sedimentation processes; hydraulic engineering with particular focus on the design and analysis of
hydraulic structures.

RESEARCH ACTIVITIES

1) Basic research

a) numerical and experimental modeling of the spatial distribution of mix-size and/or mix-density
sediments;

b) submarine sedimentation processes;

c) bedform dynamics;

d) exchange of fine sediment (i.e. mud or wash load) between a river and its floodplain and
implications for channel morphology;

e) morphodynamics of alluvial and bedrock channels;

f) probabilistic morphodynamic modeling;

g) understanding and modeling feedback between of morphodynamic and ecological processes.
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2) Applied research

a)
b)
c)

d)

e)
f)

river, delta and estuarine morphodynamics;

river and coastal restoration;

fate and transport of both bed material (sand or gravel) and wash load (mud or sand and mud)
from different sources;

evolution of channel morphology as the bed and/or the floodplain experience aggradation and
degradation;

fate and transport of sediment tracers and contaminants, e.g. radionuclides and particulate matter;

design and analysis of hydraulic networks and structures with physical and numerical models.

3) Multidisciplinary, site-specific projects

a)

b)

c)

d)

f)

9)

h)

)

k)

International collaboration to study the impacts of flow regulation on the wellbeing of Himalayan
tigers. International collaboration through TU Delft, Netherlands. Utrecht University,
Netherlands, lead institution (2021 — present);

Understanding the morphodyanamics of a forested floodplain, Congaree River, South Carolina
(2018 — present) — collaboration with Profs. Torres and Sullivan University of South Carolina at
Columbia and Aiken;

Understanding the impacts of flow regulation and sediment re-injections on an alpine, gravel bed
river. The case of the Buech River, France (2017 — present) — collaboration with Prof. Tal, Aix
Marseille, France;

Understanding the impacts of hydroelectric plants on the morphology of the Rhone River, France
(2019 — 2022) — collaboration with Prof. Tal, Aix Marseille, France;

Understanding causes of channel bed degradation in engineered rivers, the case of the Rhine
River, Netherlands (2016 — 2021) - collaboration with Prof. Blom, TU Delft, Netherlands, and
agencies managing the Rhine River and the Elba River, Netherlands and Germany;

Quantifying the impacts of flow regulation on the lowermost 1000 km of the Missouri River,
USA (2013 — 2018) - collaboration with Prof. Blum, Kansas State University;

Quantifying the impacts of controlled flow releases combined with sand augmentations on the
long-term evolution of the Nile River and its delta, Egypt (2013 — 2018) - collaboration with Prof.
Moussa, Nile Research Institute, Egypt;

Modeling the effect of regulated flow regime downstream of dams on the long-term evolution of
channel-floodplain complexes on the Ain River, France (2013 — 2016) — collaboration with Prof.
Lauer, Seattle University, and Prof. Piegay, University of Lyon, France;

Modeling the impacts of engineered, land-building diversions on the lowermost 500 km of the
Mississippi River, Louisiana (2010 — 2015) — effort of the National Center for Earth Surface
Dynamics started during my post-doc;

Modeling the ecological succession on newly developed deltaic land, the case of Wax Lake Delta,
Louisiana (2009 — 2012) — effort of the National Center for Earth Surface Dynamics started
during my post-doc;

Modeling channel-floodplain morphodynamics in the Minnesota River basin, Minnesota, to
constrain the cause of an increase in sedimentation farther downstream using sediment
fingerprints (2008 — 2013) — Minnesota Pollution Control Agency-funded effort with researchers
at the University of Minnesota (Minneapolis and Duluth) and Johns Hopkins during my post-doc;
Modeling the impacts of coarse sediment augmentations combined with high flow releases from
the dams on the spawning gravel quality on the Trinity River, California (2007-2011) - effort of
the National Center for Earth Surface Dynamics in collaboration with the Trinity River
Restoration Program started during my doctoral studies.

While in Italy, | was involved in a wide range of engineering problems with the C.U.G.RI.
(Consorzio interUniversitario per la previsione e la prevenzione dei Grandi Rlschi), principal
consultant of the City Council of Naples on water resources management. In particular, I have





been working with Prof. G. Rasulo on the design and the analysis of a) drop shafts, b) storm
water systems, and c) irrigation and reclamation canals.

INFRASTRUCTURE DEVELOPMENT

Improvement of testing capabilities of the Hydraulics Laboratory at the University of South Carolina
(USC) since 2012. | designed and supervised the construction of two head tanks with pumping system
and supply lines, 5 flumes and the modification of a fifth facility. Improvement of lab safety and
instrumentation. Preparation of a university aluminum boat to perform field work in rivers and shallow
channels. So far, this boat has been used by three different research groups.

FUNDED RESEARCH

I have been involved in research projects funded in the USA and in the Netherlands for more than $11
millions ($11.4 millions of external funding). Funding to USC $6.4M, external funding to USC $6M.

a)

b)

c)

d)

9)
h)

)

k)

Modeling dam and levee breach and the impact of hydraulic structures on channel routing and
flood inundation. Cooperative Institute for Research to Operations in Hydrology (CIROH),
University of Alabama/NOAA. Role: Co-PI Awarded amount $750,000 (2022-2025).

The Use of Biopolymers to strengthen earthen infrastructure, US Army Corps of Engineers,
Engineer Research and Development Center. Role: Co-PIl. Awarded amount $4,000,000 (2021-
2025).

Save the Tiger! Save the grasslands! Save the water! Netherlands Organisation for Scientific
Research (NWO-STW), University of Utrecht, Netherlands, lead institution. Collaborative
research performed at Delft University of Technology, Netherlands. Awarded amount $3,290,000
(2021-2026).

SRNL Addendum: Deposition Velocity Measurements for Metal Tritide Particles”, Savannah
River National Laboratory (SRNL). Role Co-PI. Awarded amount $8,782 (2023).

Improvement to the ALGE Aqueous Contaminant Transport Model, National Nuclear Security
Administration, Office of Defense Nuclear Nonproliferation Research and Development.
Savannah River National Laboratory leading institution. Role: Pl. Awarded amount $1,545,000,
$241,776 at USC (2020-2023).

Aspire Il: The impact of harbor modification on coastal floods — the case of Charleston, SC,
University of South Carolina VPR for Research. Role: Pl. Awarded amount $99,979 (2020-
2022).

CAREER: Quantifying the response of rivers and floodplains to changes in climate and land use.
Role: Pl. NSF. total awarded $574,553, REU supplements $123,000. (2018-2023)

Experiments on the influence of suspended bed material at high shear stresses, ExxonMobil
Upstream Research Company. Role: Pl. Awarded amount $95,000 (2019-2021).

WATER2015 research proposal Long-term bed degradation in rivers: causes and mitigation
Netherlands Organisation for Scientific Research (NWO-STW). Awarded amount $428,070.
Research performed at Delft University of Technology, Netherlands (2016-2021)

Development of SRNL’s ALGE3D code for use as national response asset. Savannah River
National Laboratory leading institution. Role: PI. Awarded amount $400,000, $49,991 at USC.
(2018-2019).

Statistically based morphodynamic modeling of bedload transport, erosion and deposition: from
the grain scale to the lab scale. Army Research Office. Role: PI. USC lead institution. Awarded
amount $49,816, $30,816 at USC (2016-2017).

ASPIRE 3: An annular flume to perform collaborative research on suspended transport of fine
sediment, natural tracers and contaminants. University of South Carolina VPR for Research.
Role: Pl. Awarded amount $99,140 (2016-2017).





m) The internal structure of deposits emplaced under upper plane bed / sheet flow transport

n)
0)

p)

Y

conditions: Laboratory experiments and numerical modeling. NSF. Role: PI. Awarded amount
$201,723 (2013-2017)

Accelerated Simulation of Submarine Strata. Shell International Exploration and Production
Company. Role: Co-PIl. Awarded amount $182,399 (2013-2016).

Numerical Models for the Restoration of the Mississippi Delta, Subaward Agreement from
NCED (National Center for Earth Surface Dynamics, a NSF Science and Technology Center).
Role: Pl at USC. Awarded amount $24,177 (2012).

ASPIRE 1: Integrated multi physics and statistical model of particle resuspension with
application to environmental systems. University of South Carolina VPR for Research. Role: Co-
PI. Awarded amount $12,797 (2016-2017).

Rapid Assessment of Bridge Scouring and Recovery Following Extreme Flood Events. University
of South Carolina VPR for Research. Role: Co-PI. Awarded amount $27,183 (2015-2016).
Collection of perishable data from failed geosystems during a 1000-yr flood event: Dams.
University of South Carolina VPR for Research. Role: Co-Pl. Awarded amount $30,000 (2015-
2016).

Collection of Perishable Data from Failed Geosystems During a 1000-yr Flood Event: Pipe
Culverts. University of South Carolina VPR for Research. Role: Co-PI. Awarded amount $30,000
(2015-2016).

Collection and analysis of perishable data on failure of earth dams and their impact on water
quality. University of South Carolina VPR for Research. Role: Co-Pl. Awarded amount $29,833
(2015-2016).

Research Engagement Collaboratives Seed Grant Proposal “Coastal Health, Sustainability and
Adaptation”. University of South Carolina. Role: Co-PI. Awarded amount $23,417 (2013).

TEACHING EXPERIENCE
At the University of South Carolina at Columbia

a)

b)

)

K)

I am mentoring one post-doctoral researcher in the Department of Civil and Environmental
Engineering at the University of South Carolina (CEE);

I am co-supervising one post-doctoral researcher with Profs. Yankovsky and Torres in the School
of the Earth, Ocean and Environment (SEOE) at the University of South Carolina, and one post-
doctoral researcher with Prof. Chaudhry in CEE;

I am advising two PhD and five MS students in CEE;

I am co-advising one MS student with Prof. Hoque in CEE;

I am mentoring nine undergraduate students conducting research in CEE;

I supervised two post-doctoral researchers, one from May 2012 to May 2013 and the other from
August 2019 to April 2020 in CEE;

I co-advised one post-doctoral researcher at Delft University of Technology (TU Delft),
Netherlands, with Prof. Blom;

I advised five PhD students, two MS student, and three ME students in CEE;

I co-advised one PhD student and two MS students, advisors Profs. Imran and Hoque in CEE, one
PhD student at TU Delft, Netherlands, advisor Prof. Blom, and one MS student at the University
of lllinois Urbana-Champaign (UIUC), advisor Prof. Parker;

I have mentored a total of 42 undergraduate students on different research projects in CEE. In this
group, 27 students have been involved in research for two consecutive semesters or more (16 for
more than one year), nine have pursued graduate studies;

Within the group of 42 undergraduate students mentored in the performance of research, 18
students happened to be women, 10 African American, 2 Latino and 1 American Indian. In
addition, 3 undergraduate students were the first in their families to go to college, 3 were at the
Honors College and 16 pursued a graduate degree. Within the group of 18 graduate students
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advised (15) and co-advised (3) in CEE, 7 happened to be women, 2 African American and 2
were the first in their families to go to college.
I) 1supervised four high school students during summer research experiences.
m) | hosted four international visitors and two US visitors:
i.  Prof. Gary Parker, University of Illinois at Urbana-Champaign (one week, 2012 and
2014, May 11- May 16, 2021, May 20 — May 24, 2023)
ii. Dr. Eke, Post-doctoral research associate at Utah State University (July-September
2015), and Regional Economist Idaho (May 11- May 15, 2021);
iii. Clement Delibes, MS student, Ecole Nationale Supérieure d'Electronique Informatique,
Télécommunications, Mathématique et Mécanique de Bordeaux, France (summer
2016);
iv.  Prof. Solari, Associate Professor at the University of Florence, Italy (February 2013 and
2015);
v.  Prof. Blom, Associate Professor at TU Delft, Netherlands (December 2014), and
vi.  Victor Chavarrias, PhD student at TU Delft working with Prof. Blom (October 2014).

n) | taught the following undergraduate level courses:
i.  Introduction to Civil Engineering in the Fall semester 2019;
ii.  Numerical Methods in Civil Engineering in the Fall semesters 2020 and 2021;
iii.  Introduction to Water Resources Engineering in the Fall semesters 2012, 2020 and
2021, in the Spring semesters 2013 and 2019;
iv. Fluid Mechanics in the Fall semesters 2013, 2017, 2018 and 2019, in the Spring
semesters 2015, 2016 and 2017;
v.  River Basin Management (new course introduced and co-taught with Dr. V. Samadi)
Fall semester 2017;
vi.  Agueducts and drainage systems (new course) Spring semester 2018;
vii.  Introduction to Water Resources Engineering Laboratory Spring semester 2014; and
viii.  five sections of Independent Study/Research in Civil and Environmental Engineering.

0) | taught the following graduate courses:
i.  Delta Morphodynamics in the Spring semester 2013;

ii.  Large scale sediment transport modeling in the Fall semester 2014;

iil. Sediment transport and River Mechanics in the Spring semesters 2015, 2016, 2020, co-
taught with Prof. Parker in the Spring semester 2022;

iv.  Morphodynamic Modeling in the Fall semester 2015 and in the Spring semester 2023,;

v.  seven different sections of the Research in Civil Engineering, i.e. independent study —
six 3 credit hours sections and one 6 credit hours sections.

p) | co-taught the Sediment transport course with Prof. Izumi at the Hokkaido Summer Institute,
Hokkaido University, Japan, in 2020, 2021 and 2022 and | will teach it in July 2023.

g) | taught a class on Bedrock, bedrock-alluvium transitions, and fixed beds in the Physics of River
Systems Course at Delft, University of Technology, Netherlands.

r) I will teach the mix undergraduate-graduate course Open Channel Hydraulics in the Fall semester
2023.

At the University of Illinois at Urbana-Champaign

a) Occasional guest lecturer in a graduate class, River Morphodynamics and Environmental
Fluid Mechanics.

b) | supervised 6 undergraduate and 8 graduate students on a one-by-one basis during the
performance of research.





At the University of Naples Federico Il, Italy

a) Teaching Assistant for a class on River Basin Management during my doctoral studies
(November 2004 — November 2005; December 2006- February 2007, June 2007 -
November 2007, i.e. when in Naples).

b) Authorized from the University of Naples Federico Il to participate in academic activities
as a tutor, and to classes the Department of Hydraulic and Environmental Engineering.

SERVICE

1) Associate editor for the Journal of Geophysical Research — Earth Surface of the American Geophysical
Union.

2) Board Member of the biannual Symposium on River, Coastal and Estuarine Morphodynamics (RCEM)

3) Reviewer for the following journals

Journal of Hydraulic Research; Computers & Geosciences; Geomorphology; Earth Surface Processes
and Landforms; Water Resources Research; ASCE Journal of Hydraulic Engineering; International
Journal of Sedimentary Research; Journal of Asian Earth Sciences; Journal of Geophysical Research;
Journal of Hydrology; Geophysical Research Letters; Marine Geology; Geology; Earth Surface
Dynamics (ESurf); PLOS ONE; Marine Geology; Journal of Mountain Science; Oxford University
Press — book review; the Journal of Hydro-Environment Research; Journal of Sedimentary Research;
Water.

4) Reviewer for the following funding agency
NSF, Army Research Office, American Chemical Society Petroleum Research Fund, MIUR

5) Participation to the National Science Foundation Panels Geomorphology and Land-use Dynamics,
Environmental Sustainability, Sedimentary Geology and Paleobiology, Division of Earth Science, for
the Postdoctoral Fellowship.

6) Participation in the organization of workshops and conference sessions

a) The Digital River, River Flow 2020 Master Class with Prof. Popescu.

b) Chair of the Workshop on channel bed degradation, TU Delft, Netherlands, January 2020.

c) American Geophysical Union Fall Meeting 2017, Session Title: Sorting by Particle Property and
Other "Granular" Mechanisms and Their Influence on Earth and Planetary Surface Processes,
Oral and Poster, Session Organizers and Conveners, Hill, K. M., Viparelli, E., Kaitna, R. and
Frey, P.

d) Advances in delta sedimentology and stratigraphy in ancient and modern settings, 31 Meeting of
the International Association of Sedimentologists, June 22-25, 2015, Krakow, Poland. Session
Organizers and Conveners: I. Martini, E. Viparelli, and A. Blom.

e) From abrading particles to river concavity, workshop on modeling mixed-sediment river
morphodynamics, 27-29 May 2015, Delft University of Technology, Netherlands. Organizers A.
Blom and E. Viparelli.

f) American Geophysical Union Fall Meeting 2013, Session Title: Morphodynamics Characteristics
of Non-normal Flow Conditions, Oral and Poster, Session Organizers and Conveners J.A.
Nittrouer, and E. Viparelli.

g) ASCE EWRI 2014 Congress, Hydraulics & Waterways Track, Session Title: Sediment Source
Tracking.





6) At the University of South Carolina at Columbia (i.e. since 2012)

a) Chair of the Wellbeing Committee for Faculty and Staff in the Department of Civil and
Environmental Engineering, August 2022 — present

b) Member of the Graduate Program Committee in the Department of Civil and Environmental
Engineering, October 2013 - present.

c) Member of the Undergraduate Program Committee in the Department of Civil and Environmental
Engineering, August 2012 — August 2020.

d) Member of 16 PhD Committees (I did not advise nor co-advise these students), 13 in the
Department of Civil and Environmental Engineering, 2 in the Department of Mechanical
Engineering, and one in the School of the Earth, Oceans and Environment at the University of
South Carolina.

e) Member of 3 PhD Committees in the Department of Civil and Environmental Engineering at the
University of Illinois at Urbana-Champaign.

f) Member of 1 PhD committee in the Faculty of Engineering and Geosciences at Delft University
of Technology, Delft, Netherlands.

g) Member of 1 MS committee and 3 ME committees in the Department of Civil and Environmental
Engineering at the University of South Carolina (I did not advise nor co-advise these students).

h) Member of 2 MS committee in the Faculty of Engineering and Geosciences at Delft University of
Technology, Delft, Netherlands.

i) PhD Opponent at the University of Stockholm, Sweden, 2017.

J) Faculty advisor for the ASCE student chapter, May 2014 — August 2020.

k) Organizer of the Departmental Seminar series in the Spring and Fall semesters 2014.

I) Instructor of Fluid Mechanics for the Fundamental of Engineering review class, Spring 2013 —
Fall 2014, and Fall 2017.

7) At the University of Illinois at Urbana-Champaign (i.e. 2008 — 2011)

As a postdoctoral researcher associated with the National Center for Earth-surface Dynamics (NSF
Science and Technology Center, http://nced.umn.edu), | played an active role in selecting, modifying
and supplying codes to the Community Surface Dynamics Modeling System
(http://csdms.colorado.edu), which can be integrated into larger codes describing river/landscape
evolution. To date | have supplied 27 System-compliant codes.

JOURNAL PAPERS AND BOOK CHAPTERS
In review

1)

Hassan, M., Li, W., Viparelli, E., An, C. and Mitchell, A., Influence of sediment supply timing on
bedload transport and bed surface texture during a single experimental hydrograph in gravel bed
rivers. In review, Water Resources Research

2) Lei, Y., Hassan, M., Viparelli, E., Chartrand, S., An, C., Fu, X. & Hu, C., The effect of sediment
supply on pool-riffle morphology. In review, Water Resources Research

3) Elalfy, E., Czapiga., M., Viparelli., E., Imran, J., & Chaudhry, M. H., Modeling breach evolution in
non-cohesive earthen dams by overtopping. Submitted to the Journal of Hydraulic Engineering.

Published

1) Sanders, S., Jafarinik, S., Hernandez Moreira, R., Johnson, R., Balkus, A., Ahmadpoor, M., Fryson,
B., McQueen, B., Fedele, J & Viparelli, E., Influence of sand supply and grain size on upper regime
bedforms, Journal of Geophysical Research: Earth Surface. 128 (7), e €2022JF006820.

2) van der Steeg, S., Torres, R., Viparelli, E., Xu, H., Elias, E. & Sullivan, J. (2023). Circulation in a

coastal plain floodplain, Congaree River, South Carolina, USA, Water Resources Research, 59,
€2022WR032982.





3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)
15)

16)

17)

18)

19)

20)

21)

Czapiga, M. J., Blom, A. & Viparelli, E. (2022). Efficacy of longitudinal training walls to mitigate
riverbed erosion, Water Resources Research, 58, e2022WR033072.

Viparelli, E., Balkus, A., Vazquez-Tarrio, D., Hill, K. M., Tal., M. & Fedele, J. (2022). Streamwise
and vertical dispersal of tracer stones in an equilibrium bed, Water Resources Research, 58,
€2022WR033137

Czapiga, M J., Blom, A. and Viparelli, E., (2022), Sediment Nourishments to Mitigate Channel Bed
Incision in Engineered Rivers, Journal of Hydraulic Engineering, 148 (6), 04022009.

Xu, H., Torres, R., van der Steeg, S., & Viparelli, E. (2021). Geomorphology of the Congaree River
floodplain: implications for an inundation continuum. Water Resources Research 57 (12),
€2020WR029456

Viparelli, E., & Eke E. (2021). Equilibrium of self-formed, single-thread, sand-bed rivers.
Geophysical Research Letters 48 (20), e2021GL094591.

van der Steeg, S., Xu, H., Torres, R., Viparelli, E., Elias, E., Sullivan, J., Lakshimi, V., & Shelley, D.
(2021). A novel approach for quantifying complexity in floodplain flows: Congaree River, South
Carolina, USA. Geophysical Research Letters 48 (20), €2021GL094190

Sulaiman, Z., Viparelli, E., Torres, R., Yankovski, A., & Grego, J. (2021). The influence of tides on
coastal plain channel geomorphology: the Altamaha River, Georgia, USA. Journal of Geophysical
Research: Earth Surface, 126 (7), e2020JF005839

Bastianon, E., Viparelli, E., Cantelli, A., & Imran, J. (2021). 2D numerical simulation of the filling
process of submarine minibasins: study of deposit architecture. Journal of Sedimentary Research, 91
(4), 399-414

Ylla Arbos, C., Blom, A., Viparelli, E., Reneerkens, M., Frings, R. M., & Schielen, R. M. J. (2021).
River response to anthropogenic Modification: Channel Steepening and Gravel Front Fading in an
Incising River. Geophysical Research Letters, 48, e2020GL091338.

Jafarinik, S., & Viparelli, E. (2020). Alluvial morphodynamics of low-slope bedrock reaches
transporting non-uniform bed material. Water Resources Research, 56 (10), e2020WR027345

Xu, H., van der Steeg, S., Sullivan, J. Shelley, D., Cely, J., Viparelli, E., Lakshmi, V., & Torres, R.
(2020). Intermittent Channel Systems of a Low-Relief, Low-Gradient Floodplain: Comparison of
Automatic Extraction Methods. Water Resources Research, 56 (9), e2020WR027603.

Li, C., Viparelli, E., & Parker, G. (2020). Response of the Minnesota River to variant sediment
loading. Journal of Hydraulic Engineering, 146 (9), 04020064.

Hernandez Moreira, R. R., Jafarinik, S., Sanders, S., Kendall, C. G. St. C., Parker, G., & Viparelli, E.
(2020). Emplacement of massive deposits by sheet flow. Sedimentology, 67 (4), 1951-1972.
Jafarinik, S., Hernandez Moreira, R. R., & Viparelli, E. (2019). Alluvial Morphodynamics of
Bedrock Reaches Transporting Mixed-Size Sand. Laboratory Experiments. Journal of Geophysical
Research: Earth Surface, 124 (2), 3067-3089

Viparelli, E. Borhani, S., Torres, R., & Kendall, C. G. St. C. (2019). Equilibrium of tidal channels
carrying non-uniform sand and interacting with the ocean. Geomorphology, 329, 1-16 Invited
Chavarrias, V., Blom, A., Orru’, C., Martin-Vide, J. P., & Viparelli, E. (2018). A sand-gravel Gilbert
delta subject to base level change. Journal of Geophysical Research: Earth Surface, 123 (5), 1160-
1179.

Ohata, K., Naruse, H., Yokokawa, M., & Viparelli, E. (2017). New bedform phase diagrams and
discriminant functions for formative conditions of bedforms in open-channel flows. Journal of
Geophysical Research: Earth Surface, 122 (11), 2139-2158.

Blom, A., Chavarrias, V., Ferguson, R. I., & Viparelli, E. (2017). Advance, retreat, and halt of abrupt
gravel-sand transitions in alluvial rivers. Geophysical Research Letters, 44 (19), 9751-9760.

Blom, A., Arkesteijn, L., Chavarrias, V., & Viparelli, E. (2017). The equilibrium alluvial river under
variable flow, and its channel-forming discharge. Journal of Geophysical Research: Earth Surface,
122 (10), 1924-1948.





22)

23)
24)

25)

26)

27)

28)

29)

30)
31)
32)

33)

34)
35)

36)

37)

38)

39)

40)

Tabrizi, A. A., LaRocque, L. A., Chaudhry, M. A., Imran, J., & Viparelli, E. (2017). Embankment
failures during the historic 2015 October flood, South Carolina: Case Study. Journal of Hydraulic
Engineering, 143 (8): 05017001.

Ismail, H., Viparelli, E., & Imran, J. (2016). Confluence of density currents over an erodible bed.
Journal of Geophysical Research: Earth Surface, 121 (7), 1251-1272.

Blom. A., Viparelli, E., & Chavarrias, V. (2016). The graded alluvial river: profile concavity and
downstream fining. Geophysical Research Letters, 43, 6285-6293.

Lauer, J. W., Viparelli, E., & Piegay, A. (2016). Morphodynamics and Sediment Tracers in 1-D
(MAST-1D): 1-D sediment transport that includes exchange with an off-channel sediment reservoir.
Advances in Water Resources, 93A, 135-149.

Li C., Czapiga, M., Eke E., Viparelli, E., & Parker G. (2016). Closure to ‘Variable Shields number
model for river bankfull geometry: bankfull shear velocity is viscosity-dependent but grain size-
independent’. Journal of Hydraulic Research, 53 (1), 36-48.

Viparelli, E., Solari, L., & Hill, K. M. (2015). Downstream lightening and upward heavying,
experiments with sediments differing in density. Sedimentology, 62, 1384-1407.

Dale A., Casman, E., Lowry, G., Lead, J., Viparelli, E., & Baalousha, M. (2015). Modeling
nanomaterial environmental fate in aquatic systems. Environmental Science and Technology, 49 (5),
2587-2593.

Viparelli, E., Nittrouer, J. A., & Parker, G. (2015). Modeling flow and sediment transport dynamics
in the lowermost Mississippi River, Louisiana, USA, with an upstream alluvial-bedrock transition
and a downstream bedrock-alluvial transition: implications for land-building using engineered
diversions. Journal of Geophysical Research: Earth Surface, 120 (3), 534-563.

Zhang, L., Parker, G., Stark, C. S., Inoue, T., Viparelli, E., Fu, X. D., & lzumi, N. (2015). Macro-
roughness model of bedrock-alluvial river morphodynamics. Earth Surface Dynamics, 3, 113 — 138.
Nittrouer, J. A., & Viparelli, E. (2014). Reply to ‘Is sand in the Mississippi River delta a sustainable
resource?’. Nature Geoscience, 7, 852.

Eke, E., Czapiga, M., Viparelli, E., Imran, J., Sun, T., & Parker, G. (2014). Coevolution of width and
sinuosity in meandering rivers. Journal of Fluid Mechanics, 760, 127-174.

Li C., Czapiga, M., Eke E., Viparelli, E., & Parker G. (2015). Variable Shields number model for
river bankfull geometry: bankfull shear velocity is viscosity-dependent but grain size-independent.
Journal of Hydraulic Research, 53 (1), 36-48.

Nittrouer J.A., & Viparelli, E. (2014). Sand as a stable and sustainable resource for nourishing the
Mississippi River Delta. Nature Geoscience, 7 (5), 350-354.

Viparelli, E., Blom, A., Ferrer-Boix, C., & Kuprenas, R. (2014). Comparison between experimental
and numerical stratigraphy emplaced by a prograding delta, Earth Surface Dynamics, 2, 323-338.
Viparelli, E., Lauer, W.J., Belmont, P., & Parker, G. (2013). A numerical model to develop long-
term sediment budgets using isotopic sediment fingerprints. Computers and Geoscience, 53, 114-
122.

Belmont, P., Gran, K.B., Schottler, S.P., Wilcock, P.R., Day, S.S., Jennings, C., Lauer, JW.,
Viparelli, E., Willenbring, J.K., Engstrom, D.R., & Parker, G. (2011). Large shift in source of fine
sediment in the Upper Mississippi River. Environmental Science and Technology, 45(20), 8804-
8810.

Eke, E., Viparelli, E., & Parker, G. (2011). Field-scale numerical modeling of breaching as a
mechanism for generating continuous turbidity currents. Geosphere, 7 (5), 1063-1076.

Paola C., Twilley, R.R., Edmonds, D.A., Kim, W., Mohrig, D., Parker, G., Viparelli, E., & Voller,
V.R. (2011). Natural Processes in Delta Restoration. Annual Review of Marine Science, 3, 67-91.
Viparelli E., Gaeuman, D., Wilcock, P.R., & Parker, G. (2011). A model to predict the evolution of a
gravel bed river under an imposed cyclic hydrograph and its application to the Trinity River. Water
Resources Research, 47, W02533.
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41)

42)

43)

44)

Viparelli E., Haydel, R., Salvaro, M., Wilcock, P.R., & Parker, G. (2010). Modeling of River
Morphodynamics with creation/consumption of grain size stratigraphy. Part 1. Laboratory
experiments. Journal of Hydraulic Research, 48 (6), 715-726.

Viparelli E., Sequeiros, O.E., Cantelli, A., Wilcock, P.R., & Parker, G. (2010). Modeling of River
Morphodynamics with creation/consumption of grain size stratigraphy. Part 2: Numerical model.
Journal of Hydraulic Research, 48 (6), 727-741.

Ganti V., Meerschaert, M.M., Foufoula-Georgiou, E., Viparelli, E., & Parker, G. (2010). Normal and
Anomalous Diffusion of Gravel Tracer Particles in Rivers. Journal of Geophysical Research, 115,
FOOA12.

Sequeiros O.E., Cantelli, A., Viparelli, E., White, J.D.L., Garcia, M.H., & Parker, G. (2009).
Modeling turbidity currents with non-uniform sediment and reverse buoyancy. Water Resources
Research, Vol. 45, W06408.

INVITED SEMINARS/PRESENTATIONS

1) Role of bed level variability on tracer dispersal in an equilibrium bed. 15" International
Symposium on River Sedimentation. Sept. 05-08, 2023, Florence, Italy. Keynote

2) Measuring sediment fluxes between the Congaree River channel and its floodplain. Preliminary
results. Congaree National Park Research Symposium. January 6-7, 2022

3) Bankfull geometry of self-formed, single thread, sand bed rivers. 12th River, Coastal and
Estuarine Morphodynamics Symposium. December 9, 2021. Keynote

4) Seminar at the Hydrosystems Laboratory, Department of Civil and Environmental Engineering,
University of Illinois Urbana-Champaign, October 8, 2021, Tracer dispersal in gravel bed rivers,
an equilibrium sorting model.

5) Seminar, Department of Civil and Environmental Engineering, University of South Carolina,
March 3, 2021, Streamwise and vertical dispersal of tracer stones in an equilibrium bed.

6) American Geophysical Union Fall Meeting 2019, Channel-floodplain response to changes in flow
regime

7) American Geophysical Union Fall Meeting 2019, An attempt to model the internal structure of
alluvial deposits in 1D

8) American Geophysical Union Fall Meeting 2018, An attempt to model the continuum of channel
patterns in 1D.

9) American Geophysical Union Fall Meeting 2017, Massive units deposited by bedload transport
in sheet flow mode.

10) American Geophysical Union Fall Meeting 2017, Coupling MAST-1D, a sediment routing model
for channel-floodplain complexes, with channel migration relationships to predict reach-
averaged river morphodynamics. Preliminary results.

11) Sorting patterns and bedform geometries downstream of a stable alluvial-bedrock transitions,
Sediment Experimentalists Meeting, May 18-19, 2017 Tsukuba University, Tsukuba, Japan.

12) Guest lecture in the River Morphodynamics class at the University of Illinois at Urbana
Champaign, March 16, 2017, Modeling transport of sediment and tracers in a channel-floodplain
systems.

13) Seminar at the Department of Geography, Planning and the Environment, Aix-Marseille
Universite’, Marseille, France, December 2, 2016, An introduction to 1D morphodynamic
modeling.

14) Seminar in the Department of Civil, Environmental and Geo-Engineering, University of
Minnesota, Minneapolis, March 7, 2016, Title: Modeling alluvial-bedrock and bedrock-alluvial
transition in large, low slope sand bed rivers and implications for land-building in the
Mississippi River delta.

15) 8" International Gravel Bed River Workshop, 14-18 September, 2015, Disaster Prevention
Research Institute, Kyoto University, Japan, Invited, Title: Modeling stratigraphy-based GBR
Morphodynamics.
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16) Seminar at the Hydrosystems Laboratory, Department of Civil and Environmental Engineering,
University of Illinois Urbana-Champaign, March 6 2015, Title: Modeling the long term evolution
of the alluvial-bedrock and bedrock-alluvial transitions of the lowermost Mississippi River.
Implications for land-building diversion projects.

17) American Geophysical Union Fall Meeting 2014. Downstream lightening and upward heavying,
sorting of sediments of uniform grain size but differing in density.

18) American Geophysical Union Fall Meeting 2014, MAST-1D, a Model to Route Sediment and
Tracers in Channel-Floodplain Complexes.

19) M.S. Yalin Memorial Mini-Colloquium on Fluvial Eco-Hydraulics and Morphodynamics: new
insights and challenges, November 28-29, 2013, Palermo, Italy. Invited, Title: Modeling
ecological succession on a delta top. Preliminary results on Wax Lake Delta, Louisiana, USA,

20) Soil to Sea Geomorphology 2013, May 17-18 Johns Hopkins University, Baltimore, MD, Title:
Where is this sediment coming from? Where is that sediment going? Examples and future plans
on sediment routing. Keynote

21) Seminar in the Mechanical Engineering Department at the University of South Carolina, October
26, 2012, Title: A mushy layer formulation to model sand transport in the Lowermost Mississippi
River.

22) Seminar at the National Oceanography Centre, Southampton, UK, July 13 2011, Title:
Laboratory experiments on linked submarine minibasins. Preliminary Results.

23) Seminar in the Department of Civil and Environmental Engineering at the University of South
Carolina, May 31, 2011, Title: The inundation model, a tool of delta restoration to help in the
prediction of the ecological succession on newly created deltaic land in coastal Louisiana.

24) Seminar in the Department of Civil and Environmental Engineering at Queen’s University,
Canada, October 5 2010, Title: The spawning gravel refresher, a tool to help in the design of
gravel augmentations: Application to the Trinity River, California, USA.

25) Seminar in the Department of Civil and Environmental Engineering at the University of South
Carolina, August 10, 2010, Title: Where is the sediment coming from? Basin-scale routing model
for sediment/radionuclides in the lower Minnesota River.

26) Seminar at the Hydrosystems Laboratory, University of Illinois at Urbana-Champaign, November
2009, Title: A model to design gravel augmentations on the Trinity River in California.

REFEREED CONFERENCE PAPERS

1) Viparelli, E., & Eke, E. (2020). Channel-floodplain response to changes in sediment supply and
floodplain width. In Uijttewaal et al. Eds. River Flow 2020 (Taylor & Francis 2020).

2) Al-Zaidi, B., Viparelli, E., & Moussa, A. (2016). Preliminary morphodynamic results on the
impact of the High Aswan Dam on the Nile River, Egypt. In Constantinescu, Garcia and Hanes
(eds.) Proceedings River Flow 2016, Taylor & Francis Group, London, ISBN 978-1-138-02913-
2.

3) Parker, G., Fernandez. R., Viparelli, E., Stark, C.P., Zhang, L., Fu, X., Inoue, T., lzumi, N., &
Shimizu, Y. (2013). Interaction between waves of alluviation and incision in mixed bedrock-
alluvial rivers. 12th International Symposium on river Sedimentation, September 2-5, Kyoto,
Japan.

4) Viparelli, E., Blom, A., & Parker, G. (2012). Modeling stratigraphy formed by prograding Gilbert
deltas. In River Flow 2012: Proceedings of the International Conference on Fluvial Hydraulics,
San Jose, Costa Rica, 5-7 September.

5) Yeh T., Cantelli, A., Viparelli, E., Blois, G., & Parker, G. (2011). Experimental study on linked
submarine minibasins in case of non-uniform sediment: preliminary results. Proceedings 7th
IAHR Symposium on River, Coastal and Estuarine Morphodynamics, RCEM.

6) Viparelli E., Blom, A., & Parker, G. (2011). Numerical prediction of the stratigraphy of bedload-
dominated deltas: preliminary results. Proceedings, 7th IAHR Symposium on River, Coastal and
Estuarine Morphodynamics, RCEM.
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7)

8)

9

Viparelli E., Solari, L., & Parker, G. (2010). Indagine sperimentale sul trasporto e deposito di
materiale con granulometria uniforme e diversa densita. XXXII Convegno di ldraulica e
Costruzioni Idrauliche, Palermo, 14-17 Settembre (in Italian).

Ferrer-Boix C.G, Viparelli, E., Cantelli, A., Haydel, R.G, Parker, G., & Martin-Vide, J.P. (2010).
Incision and width changes caused by dam removal. Experiments and data analysis. Proceedings
River Flow 2010, Braunschweig, Germany, September 8-10.

Del Giudice G., Rasulo, G. & Viparelli, E. (2004). Corsi d'acqua alluvionati: criteri di stima
dell'escavazione al piede delle opere di difesa longitudinali. XXIX Convegno di Idraulica e
Costruzioni Idrauliche, Trento (in Italian).

10) Del Giudice G., Rasulo, G. & Viparelli, E. (2004). Bar height formulas to predict the maximum

scour depth at riverbanks. Proceedings, Second International Conference on Fluvial Hydraulics
River Flow 2004, Napoli.

NON-REFEREED CONFERENCE PAPERS
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PRRIP SEDIMENT AUGMENTATION DATA SYNTHESIS REVIEW: BRASINGTON

REPORT: SEDIMENT AUGMENTATION DATA SYNTHESIS COMPILATION, DRAFT, 27 NOV 2023
REVIEWER: PROFESSOR JAMES BRASINGTON, UNIVERSITY OF CANTERBURY, NZ
DATE: 26™ APRIL 2024

The PRRIP contracted this review to provide independent, critical but constructive feedback of this analysis
of the Program’s Sediment Augmentation experiment. The review is designed to examine specifically the
scientific soundness of the work undertaken; the technical analyses performed; the conclusions drawn; and
their presentation in this report.
Particular attention is drawn to five areas for general assessment (paraphrased below as):
(1) Does the Sediment Augmentation Data Synthesis Compilation use adequately multiple lines of
evidence to assess the results of the augmentation experiment;

(2) Do the authors draw reasonable and scientifically sound conclusions;

(3) Are there seminal papers that have not been adequately considered and may have contributed to
alternative conclusions;

(4) Are the statistical methods and modelling tools used appropriate and current; and

(5) Are potential biases, errors and uncertainties considered and discussed appropriately.

The reviewer’s attention was also drawn to two further specific technical questions:

(6) LiDAR (sic.) data was processed to remove non-random error to the degree possible. Accordingly,
two and three-dimensional change analyses did not utilize methods (e.g., thresholding) to quantify
and/or account for error. Was that an appropriate approach? Would you suggest an alternative
approach to quantifying and addressing error?; and

(7) Is the method used to separate lateral erosion from bed aggradation/degradation appropriate?
Would you suggest any alternative method be utilized?
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This report is an impressive and comprehensive examination of an ambitious field experiment. In recent
decades, sediment augmentation has emerged a well-established intervention that aims to address the
physical and ecological consequences of impounding and regulating natural river flow regimes. Few
attempts to achieve this, however, have been designed as effectively and scrutinized as robustly as detailed
here.

The approach taken is distinctive, and | would argue world-leading, for its application of powerful emerging
technologies. The acquisition and interrogation of dense topobathymetric lidar covering a 6-year period
provides an unparalleled, data rich lens through which to assess this intervention. While | have some
technical questions over the precise approach to the volumetric change analysis and uncertainty
estimation, | find the broad geomorphological interpretation astute and compelling.

Ultimately, the study demonstrates the complexity in insolating and explaining system-scale responses in a
natural, open system over (what are logistically impressive, but nonetheless) short environmental
timescales.

The report is structured into four chapters, preceded by an Executive Summary. This opening summary
synthesizes the findings of the study though a series of fundamental questions (E.1 — E.5, p. 8-10) that
address directly the principal information needed to guide future decision-making.

Following this, the first chapter introduces the hydro-physiographic setting of the AHR and outlines initial
modelling used to design the sediment augmentation experiment. Chapter 2 then provides a detailed
evaluation of longitudinal trends in river response prior to augmentation. This chapter brings together
multiple lines of evidence spanning a range of timescales to quantify incisional trends within the AHR. It
clearly quantifies and explains the switch from vertical channel incision to lateral channel migration in
response to declining bed slope and armouring of the bed of the J2 channel. Chapter 3 extends this
analysis into the post-augmentation phase of the experiment (2017-2022), with a particular focus on
longitudinal trends of thalweg and mean (active-) bed level responses. The methods used build effectively
on those presented in Chapter 2 and focus principally on 1D longitudinal metrics of channel adjustment.

Chapter 4 provides the most refined analysis, drawing the spatially-rich, topobathymetric DEMs of the AHR.
These are used to quantify the width-integrated, longitudinal distribution of net geomorphic change. The
methods used are generally well-described and insightful. There are key hallmarks of excellence, for
example, the use of numerical hydrodynamic simulations to segment geomorphic changes into lateral bank
migration and vertical bed adjustment; and use of a discharge weighted normalization to compare changes
before and after augmentation under varying flow conditions. As described in the sections that follow, | am
sympathetic to the arguments against the application of thresholds to quantify erosion and aggradation
volumes explicitly, however, | would argue that the treatment of uncertainties in the lidar models is
somewhat superficial. This could be expanded and used to build a more comprehensive treatment of
volumetric uncertainty that scales with area and puts the observed longitudinal trends of volumetric
change within more robust statistical bounds. This will help to consolidate the broad findings of Chapter 4
and assist in the presentation of information to the key decision makers.
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| have no doubt that the authors are well-aware that the current section, table and figure referencing needs
to be updated and unified. The new referencing will then need to be married with the Table of Contents
(TOC) on pages 4-6 and supported by a lists of tables and figures following the TOC. Aside from this, | found
the report to be very well written and presented throughout. The text is succinct, effectively structured.
The methods, results and inferences clearly demarcated and discussed critically. The figures are presented
to a high standard and where appropriate, maps and spatial data are scaled, orientated and labelled clearly.
In a small number of cases, individual captioning could be improved, and this is highlighted in the chapter
reviews that follow.

The report draws comprehensively on the literature. This is used to support not just the justification and
elaboration of methods but is also used to contextualize the results and substantiate the conclusions.
Again, where relevant, additional supporting literature is highlighted below.

The review that follows examines each chapter in sequence and highlights specific questions/comments
using the line numbers, table and figure referencing used in the draft document supplied. The executive
summary is reviewed last, and my recommendations are presented at the end of this review. In line with
the SOW and summary above, | have focused most of my attention on the technical methods and
interpretations presented in Chapters 2, 3 and 4.

Chapter 1 provides the introductory historical and geographical context, explains and justifies the selection

and design of the augmentation experiment. The report reviews a range of studies from the literature that

have sought to quantify incision associated with clearwater return flows from the J2 outlet and date back to
Williams (1978).

A key focus of this chapter is the discussion of an early model of channel incision associated with clearwater
flows published by Murphy et al. (2004). This study predicts the downstream propagation of a wave of
incision, that is only arrested when the local rate of sediment transport falls in response to armouring of
the bed and decreasing slope. The authors note that this model is based on assumptions of uniform sand
and steady flow — factors that as described in Chapter 2 — are likely to explain the difference between this
hypothetical model and the slower rate of wave propagation observed in reality. The review then clearly
describes how these initial conclusions were refined through the development of the initial (SED-VEG) and
then updated (HEC-RAS) numerical simulation tools to predict the annual sediment deficit in the AHR.
Details of the modelling are not discussed (having been published elsewhere), but the spatial pattern of the
predict sediment deficit is carefully presented, and used to frame the initial 2012-2013 augmentation
experiment.

Experience during this trial is discussed and the report builds on this to justify the approach adopted for the
large-scale augmentation experiment in 2017-2022. The selection of bulldozing material in late
summer/early fall from the reach shown in Figure 0.5 (page 19) is well-presented. This assessment
involved a careful appraisal of sediment availability, the development of design surfaces and used a
reflexive approach that adapts to flow conditions.

Comments/suggestions:
This is a well-written chapter with few suggested changes or comments. The only points | would raise are:
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4.1 Figure 0.5 (page 19) does not have a scale bar and the legend would be better placed at the top of the
image rather than obscuring the channel. This is a complicated map, with multiple, overlapping layers
—could it be simplified with better rendering? The caption also relies on an acronym and should really
be able to stand in isolation (which is does not at present).

4.2 In the discussion of the as-built augmentation volumes (p 21, lines 279-298), while there is reference
to adapting the volumes to flow conditions, the role of the Breakthrough Channel as an additional
source of material is not discussed. This is reviewed in Chapter 4, but it may be useful to signpost this
discussion here.

This chapter seeks to create baseline information on the dynamics of channel adjustment across the AHR
prior to the start of large-scale sediment augmentation in 2017. A methodology is presented that very
effectively draws together multiple lines of evidence and triangulates results to shine a light on the system-
scale behaviour. These methods include: the geomorphic interpretation of airborne lidar surveys;
integration of these data with historical section surveys; reconstruction of at-a-section bed level change via
specific gauge analysis; and an assessment of changing planform geometry. This is an impressive array of
techniques that are brought to examine and quantify trends in river behaviour. In concert, they create a
robust baseline against which changes during the augmentation experiment can be set.

A central tool to assess current and historical trends in the morphology of the AHR is the development of
the Geomorphic Grade Line (GGL) as discussed in Section 1.9 (p. 28 onwards). The method is well
described and the production of a Relative Elevation Model (REMs) for 2016 provides a powerful lens on
longitudinal patterns. Specifically, this approach enables quantification of the current channel morphology
relative to the average elevation of wider valley floor. This is an established tool to interpret channel and
floodplain morphology that maximises the rich 3D information in remotely sensed river models (see
Brasington et al., 2003 doi.org/10.1016/50169-555%(02)00320-3; Westaway et al., 2003 doi.org/10.1080/01431160110113070
for some early examples of the approach)

Both thalweg elevation (deepest point in a section) and the mean bed level (averaged over the active
channel) are compared to this regional sloping datum. Figure 2.6 shows thalweg elevations relative to the
GGL and is a visually compelling summary diagram that captures succinctly the state of the system in 2016.
It is an exemplar communication tool. This approach is then extended by integrating thalweg elevations
from cross-section survey data in 1989 and 2002, enabling a deeper perspective on the progression of
incision over a >25 year period.

Together, the resulting data provides the necessary spatiotemporal information on channel incision that
are required to test the forecasts of Murphy et al. (2004) discussed in Chapter 1. The net result is
effectively summarized in Figure 2.8. This is a fantastic insight, which clearly demonstrates how the
downstream wave of incision appears to have been arrested significantly quicker than forecast. It also
reveals how thalweg depths stabilized by 2002, but that mean active bed level continued to decline until
the last snapshot analysed in 2016. This difference reflects a change in the mode of channel adjustment,
with a shift from vertical incision to lateral migration and the development of a dynamic meandering
planform. The result is further supported by the analysis of sinuosity presented in 1.12 (page 47).
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Evidence of incision below Overton Bridge is less clear from the lines of evidence discussed above. Thalweg
elevations in this reach below the confluence rise gradually (from c. 6 ft at the bridge) downstream before
stabilizing (at c. 3-4 ft) at the upper boundary of the Cottonwood Ranch reach. In the absence of repeat
sections through this lower reach, the team have used specific gauge analysis also known as constant-
discharge analysis to interpret long-term trends in bed level at the two rated sections — Overton Bridge and
at the downstream end of Cottonwood Ranch.

This approach aims to infer changes in bathymetry through trends in water surface elevation (stage) at a
given discharge. The methods used are well described (albeit not perhaps as well complemented by
references to the literature — see comments below), and it is important to recognize that signals of
changing stage are not unambiguously tied to a specific morphological change. Compensating changes in
width, bed elevation, slope and roughness mean may lead to complex relationships that could be
misinterpreted. This point is well-made (p.37, lines 52-57) although could have been expanded using
examples from the literature (see for example Criss and Shock, 2001, https://doi.org/10.1130/0091-
7613(2001)029<0875:FETFC>2.0.C0;2; Pinter et al., 2006 doi.org/10.1016/j.jhydrol.2006.06.013).

The approach taken here uses three reference discharges, representing an appropriate range of flow
conditions from the duration curve, including an index for bankfull discharge. Appropriate statistical
models are fitted to stage-discharge relationships around each reference discharge and trends derived for
Overton back to 1988 and Cottonwood Ranch back to 2001. The results for Overton are interesting,
implying c. 2 ft of incision to 2014, most of which occurred after 2000. At Cottonwood Ranch, the reach
appears to have been stable or even net aggradational.

The interpretation of the results is supported by false colour composite imagery for each site, dating back
to 1988 and 2004 for Overton and Cottonwood respectively. Interpretation of planform imagery is
notorious complex, given the discharge dependency, and it would have been useful to determine and label
the estimated discharge associated with these images (Figures 2.9-2.11 and 2.14-2.15). However, when the
images are taken together with the specific gauge analysis (again as two complementary lines of evidence),
the interpretations are justified, and the value of the gauge analysis to identify of cycles of incision is well
made.

Comments/suggestions:

This chapter is very well designed and presented. Multiple approaches are used to detect and decipher
trends in the incisional history of the AHR. Combining these results consolidates their interpretation and
represents a very high standard of science. There are few specific suggestions | would make, but offer the
following comments/suggestions:

5.1 There is no discussion of bed texture/substrate changes in the chapter. As the authors note, the
arresting of incision is likely to reflect a combination of factors, including armouring, reduced slope and
also exposure of poorly reinforced bank material. Do the authors have any insight into the principal
driver of the changing nature of bed adjustment — and specifically — could the revised HEC-RAS
sediment routing model discussed in Chapter 1 be used to isolate the significance of the controls?

5.2 The description of specific gauge analysis could benefit from some specific examples from the
literature that describe how this approach has been used elsewhere and illustrates the complexities of
deciphering bed level change from stage. | have suggested a couple of key examples (above) and there
any many more.
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5.3 What is perhaps of more interest, is the potential to explore extending this analysis in the future with
new data from the Surface Water and Ocean Topography (SWOT) mission. The shortwave radar
interferometry that represents the mainstay of this mission has the potential to provide consistent
high frequency (7-11 day) measurements of water level, extent and slope at longitudinal spacing
equivalent to one channel width. While the scale of the wetted width of the Platte falls at the
observational limits of SWOT, these new data may offer the opportunity relax the requirement to
focus adjustment solely at the gauged sections and provide an insight into streamwise variations in
channel response. See Shaperow et al., (2019 - doi.org/10.1029/2019WR024938) for further
discussion.

5.4 As discussed above, labelling the relevant discharge associated with the images presented in Figures
2.9-2.11 and 2.14-2.15 would support their interpretation.

This chapter extends elements of the framework used in Chapter 2 to examine longitudinal patterns of
channel morphological response through 2016-2021. This epoch represents a one-year lead before the
large-scale augmentation began in 2017, but terminates a year before the experiment ended (2022). It’s
not clear why the period of assessment terminates before the end of the augmentation, but | presume this
is when (2022) work on this report commenced? The focus again largely divides the AHR into the J2 reach
to Overton Bridge and then Overton to KCD. The toolkit used to assess the pattern of river adjustment
relies on multiple lines of evidence as described in Chapter 2, though here there is a greater reliance on
formal statistical methods to identify variations in longitudinal response, for example, changepoint analysis
(space-series segmentation) and piecemeal modelling of long profiles using a variety of GAMs. The bulk of
the analyses are derived from a collection of six topobathymetric lidar surveys of the AHR commissioned to
capture the system in late summer/fall each year. This is an impressive dataset and — as highlighted
previously — sets this work apart in terms its data rich assessment framework.

The use of changepoint analysis to segment longitudinal patterns of channel adjustment is revealing. This
provides an excellent framework to identify discrete, localized trends in incision/aggradation. In addition to
direct morphological metrics (thalweg elevations; mean bed levels; local slope), numerical hydrodynamic
modelling (HEC-RAS and SRH-2D) is used to predict the effects of changing morphology of downstream
wetted width at a reference discharge of 2,000 cfs. This flow represents the operating capacity of the J2
return channel and is sufficient to inundate bedforms and the full channel from Overton to KCD. The
analysis integrates results from earlier 1D HEC-RAS modelling (for 2009 and 2012) with SRH-2D models
parameterized using topobathy lidar from 2016, 2017 and 2021 (through the augmentation period). The
modelling provides insights into the hydro-ecological functioning of the system and is an excellent tool to
interpret changes riverscape condition. Intriguingly, the analysis revealed the importance of natural flow
events, and particular the role of the high flow event in 2015. This event has clearly played a critical role in
reshaping the morphology below the J2 confluence; resulting in a 50% expansion of wetted width at the
reference 2000 cfs level. This active width appears to have been sustained through the augmentation
period.

The summary conclusions appear to be well justified, with multiple lines of evidence proving an effective
means to reinforce the key inferences. A key insight from the analysis is that while there is evidence of an
aggradational response within and immediately downstream of the augmentation area, incision and
planform change continued to progress downstream in the lower J2 channel during the augmentation
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experiment. In this lower reach, significant lateral migration of the channel was evident, resulting in the
decline mean bed levels and reduced channel gradient. The rate of progression was, however, relatively
slow and, if consistent over time, would imply a decadal timescale for complete transformation to a
wandering planform of the J2 channel downstream to Overton Bridge.

The reach below Overton appears to be more resilient to change. In part this reflects sediment inputs from
the North Channel, but also evidence that upstream incision in the J2 channel correlates with downstream
aggradation below the confluence. This latter pattern appears to be strongly linked to transport capacity,
with sediment stored in the J2 reach in dry years and more transported downstream (supporting
aggradation) in wet years.

The correlation between channel wetted width and gradient and the inference that a slope threshold of
0.001 is associated with the transition between wandering and braiding planform dynamics is interesting.

It is tempting to suggest this threshold is a discriminant index of flow strength, i.e., specific stream power or
mean bed shear stress. However, other factors may be just as critical in the maintenance of braiding and
could confound this singular interpretation — notably variations in upstream sediment supply (below the
North Channel confluence) and bank strength. Additionally, this relationship is presented only for one
reference flow condition (2000 cfs). As bed adjustment occurs over a much wider range of flows in sand-
bed channels, it may be hazardous consider a single particular flow association. In summary, | would be
cautious of using threshold slope relationships in a specific management context.

Overall, the methods used are well described and conclusions justified. The following are a small number
of specific comments/questions and/or suggestions for additions or changes:

6.1 The use of terrain based hydrological analysis to derive thalweg depths was not discussed in Chapter
2 in associated with Figures 2.6 and 2.7. Was the same approached used there, in which case it may
make more sense to shift the description on page 57 back to Chapter 2. Alternatively, was this
approach only used here, and applied as a means to estimate the thalweg alignments and local slope
gradients — both of which requiring continuous, spatially contiguous elevation series?

6.2  Figure 3.5 is too small — enhance this plot by presenting as a single page.
6.3 The caption of Figure 3.16 is disconnected from the figure itself (page 72/73).

6.4 It would be useful to plot the timeseries of thalweg alighments around station 70,000 as an
accompaniment to Figure 3.18.

6.5 The discharge at the time of capture for the aerial imagery shown for 2016 and 2021 in Figure 3.2
clearly differs. |1 would be useful to back out the discharge for the two acquisition dates and add this
to the images as a label or as a note in the caption

6.6 Treat discriminant slope relationships with caution as per my comments above.

In Chapter 4, the assessment of the augmentation experiment is extended to consider net volumetric

change over the AHR. The supporting data are measured using DEM differencing methods, making full use
of the 3D information in the series of the topobathymetric DEMs. These data offer important insights into
the geomorphic processes driving evolution of the AHR and enable direct linkages between the volumes of
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material entering the reach via augmentation or natural supply (via the breakthrough channel), and the
volumes of stored, eroded and transferred longitudinally.

Overall, | find the methods used here to be well-executed and carefully considered. The conclusions are
intriguing, in particular the finding that the bed degradation of the J2 channel decreased by between 45-
60% of the pre-augmentation rate. Volumetrically this decline is calculated to be approximately equal to
the volume of material transferred downstream from the augmentation zone. This correspondence raises
the question of whether the ultimate goal of arresting degradation in the J2 channel could be achieved by
(at least) doubling the rate of managed supply. This inference is supported by the apparent downstream
connectivity revealed by supply from the augmentation zone and mean bed level adjustment show in
Figure 0.11 (p. 102).

This is possibly the most significant conclusion of the entire study from a future management perspective.
However, while this appears to offer an attractive forward trajectory, the chapter also reveals the
confounding influence of flow and sediment supply through the breakthrough channel during the early
years of the experiment. While it’s difficult to evaluate the relative roles of these ‘natural’ and
‘anthropogenic’ drivers, it does seem likely that continuing attempts to address the sediment deficit in the
J2 channel may potentially mitigate the impacts of incision in the lower reach of the channel, and
potentially delay or even prevent incision progressing downstream of the North Channel confluence.
Uncertainty in predicting future channel adjustment is further complicated by the potential for autogenic
stabilization of the lower J2 channel through the process of continuing lateral migration and a concomitant
reduction in channel gradient.

While the conclusions of the chapter are, | feel, largely justified and well presented, the scope of this review
asked specific questions regarding the methodologies used. There are four components to the work that |
feel are important to discuss in this context:

7.1 DEM differencing methods

The approach to DEM differencing applied herein follows the philosophy described in Anderson (2019 — see
also Anderson and Pitlick, 2014 - doi:10.1002/2013JF002933). Briefly, Anderson (2019) argues that for the
analysis of NET VOLUMETRIC CHANGE it is advisable to neglect the presence of normally distributed
random DEM errors as, in summation, these cancel out and contribute negligibly to the overall uncertainty
estimation. A caveat, is that this dependency relies on a large sampling interval, and is appropriate only
when considering net change integrated over relative large areas — as applied here (where changes are
integrated over downstream units equal to c. two-channel widths).

Anderson (ibid.) also argues that the — more conventional — use of detection thresholds to distinguish
significant vertical changes from ‘random noise’ may actually create systematic bias in estimates of
volumetric change. This holds true particularly when the vertical magnitude of changes is unevenly
distributed about zero. Fluvial processes are an important case in point, as a common observation is that
erosional processes are characterized by a signature of localized but deep (high magnitude) scour, whereas
aggradation is more typically associated with comparatively shallow (low vertical magnitude) but widely-
dispersed sheets of material — see the discussion in Brasington et al., 2003 (referenced above) and also
Vericat et al., (2017 — cited within the report). The application of thresholds to distinguish significant
changes may, therefore, distort the calculation of net volumetric change by preferentially disregarding
shallow — aggradational — changes, while ‘retaining’ deeper, erosional signatures of bed adjustment. This
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point is well made on p. 93, and | concur with this judgement for the estimation of NET volumetric or mean
bed level changes.

Following the logic of Anderson (2019) the dominant term in an uncertainty assessment of DEM change is,
therefore, the presence of uncorrected systematic errors. Briefly, he demonstrates that these errors will
scale linearly with the area over which volumetric changes are integrated. When changes are incrementally
summed downstream — for example in the estimation of cumulative volumetric change shown in Figure 0.9
(p. 97) — the uncertainty bounds around this sum will grow in proportion to the integration area scaled by
the systematic vertical uncertainty.

Where | might raise an orange flag in the current analysis, is that such systematic errors appear to have
been largely neglected on the basis of two actions:

a) Limiting the analysis to an area of interest representing the time-integrated active channel. This is
justified as an attempt to focus the calculation of net volumetric change within areas where fluvial
processes are dominant. This will eliminate the influence of lidar related artefacts such as differential
vegetation penetration, that might otherwise dominate volumetric budgeting over wider areas; and

b) By arguing that common artefacts in lidar-derived DEMs, associated with uncertainties in the POS (
position and orientation solution — or trajectory) were eliminated by refined processing undertaken by
QSl in which the 2019 surface was used as a datum to calibrate the navigation solution for the remaining
surfaces.

With regards to (a) ... restricting the net volume change calculations to a hydrodynamically defined AOl is
good practice, and | fully endorse this approach. However, to argue that this will mitigate systematic lidar
related uncertainties such as vegetation penetration is to ignore the presence of significant bar top
vegetation cover within this AOl — as shown clearly in Figure 0.5 on p. 91. A similar logic applies to the
accuracy of bed elevations in the subaerial and subaqueous areas of the survey — which have significantly
different vertical accuracy assessments as shown in Table 0.3 on p.93. Itis, in my view, highly likely that
the ability to detect vertical changes reliably will be strongly conditioned by these surface cover effects
(vegetated/unvegetated, wet/dry) and the direction of the surface cover changes. Ignoring these effects,
would — following Anderson — only be justified when the units of volumetric integration (the 2-channel
width cells) contain comparable proportions of these various cover types and the confusion matrix of
change-types is balanced.

With regards to (b) ... calibration of the lidar models to a common reference datum is good practice. This
approach seeks to ensure accurate georegistration of the surfaces to a consistent internal measure used
throughout the analysis — rather than relying solely on independent geodetic control of each model. The
‘flightline-dependent tilts’ referred to on page 93 (and also rather loosely by Anderson, 2019) comprise two
components. The first of these are global boresight parameters representing the alignment angles, mirror
optics and time differences between the laser scanner and inertial navigation unit. The second component
represents time-varying uncertainties in the POS that are associated with high frequency GNSS positional
errors and the inertial measurement of acceleration and orientation. While it is arguably possible to
minimize the global boresight error through co-registration (i.e., reducing the mean difference to zero), the
time varying component of the POS uncertainty will always propagate into the estimation of sensor
position and attitude. This uncertainty will then be compounded further by errors in the range estimation
associated with the laser scanner itself. These effects are usually solved by using information content in
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two overlapping point clouds to define time-varying adjustments to the boresight that serve to minimize
differences along individual trajectories.

The source of elevation uncertainties does not end here and may be magnified further along the lidar
processing and DEM generation chain. Variations in point density, slant angle, classification of the point
cloud and ultimately the interpolators used, including the presence/absence of breakline data, all impact
the quality and accuracy of a terrain model systematically. To assume that all such systematic errors have
been corrected (as asserted on p. 93) without demonstrating this is hard to justify and difficult to believe.

Addressing the above sources of uncertainty is far from straightforward! Previous work has argued for the
application of rigorous forward uncertainty estimation of uncertainty to quantify the full error budget on a
pulse-by-pulse basis. This approach extends the methods used for the total estimation of uncertainty used
in terrestrial laser scanning — see for example Lui et al., 2021 (https://doi.org/10.1016/j.autcon.2021.103673)
building on Lichti et al., (2005 DOI.ORG/10.1061/(ASCE)0733-9453(2005)131:4(135)). A similar philosophy is
used to support the quality assessment of multibeam echosounder (MBES) data via the calculation of total
propagated uncertainty (TPU). Such approaches will not however, account for the effects of variable point
density, slant angle, classification (including vegetation penetration) errors and subsequent interpolation.

In practice therefore, these combined effects are more typically assessed empirically. A common approach
is through the examination of vertical and horizontal errors associated with what are presumed to be
stable, reference surfaces. This assessment should focus on the DEMs produced (cf point clouds) as these
integrate all of the above effects.

The analysis reported here could be strengthened by quantifying the magnitude and direction of systematic
differences between DEMs, estimated by a computing DEM differences over areas presumed to be
unchanged through the analysis period. This could be achieved relatively easily, by selecting a set of hard
surfaces (roads, bridge decks), as well as roughened areas and areas under vegetation cover outside the
active channel and extracting a large set of elevation differences taken from multiple, (spatially dispersed)
independent test areas. The resulting sample errors could then be quantified either as empirical
confidence intervals, or under assumptions, in terms of the mean error, SDE and RMSE. These metrics
provide a practical insight into the typical magnitude of elevation differences between stable surfaces and
offer evidence for systematic directional effects.

This approach is essentially that used in Anderson (2019). We could debate whether this analysis actually
guantifies ‘systematic’ errors, but it is a means to approximate the uncertainty that cannot be eliminated in
DEM differencing. Following Anderson, if this error term is then assumed to be spatially uniform (!), it will
scale linearly with the integration area over which net change is calculated. The uncertainty used to
provide local confidence intervals for each integration area and integrated into the longitudinal plots such
as Figure 0.7 (p. 95) and used to derive the cumulative downstream uncertainty for the analysis plotted in
Figure 0.9 (p.98) > see for example Anderson (2019) Figure 11.

An alternative approach that may also shed some additional light on systematic errors within a single
survey (as opposed to co-registeration errors), would be examine the strip-matching results that QSI should
have produced as part of their data deliverables. This metric examines the statistics of elevation variability
in the overlapping regions of individual flightlines, and provides a useful indication of the magnitude of
unresolved boresight errors and their spatial distribution.
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As an indication of what an additional focus on uncertainty might reveal, take the total cumulative change
shown (2021-2016) between the augmentation boundary to Overton shown (Figure 0.8 and Table 0.4
p.96/97). This is currently reported as -88,800 yd3/yr. | don’t have the AOI to hand, but let’s assume the
active channel is 450 ft wide (p. 91) and length of the reach is 32,000 ft (Table 2.1, p. 28). The integration
area for the cumulative sum is therefore c. 1,599,998 y2. If we take a vertical systematic error equal to c. 2
in (0.0555 yd), the total volumetric uncertainty over this area would be +-88,889 yd?. While these numbers
are only indicative, they serve to contextualize the cumulative sums of net volumetric change presented in
Table 0.4.

7.2 Net Change Versus Erosion/Deposition Volumes
The approach of Anderson (2019) — neglecting random errors — is appropriate when computing net
volumetric change. Net negative or positive volume of change, are not, however, equal to volumes of

erosion or deposition. The actual volumes of the negative/positive changes will be larger than any net
change, and moreover, should be treated with care to isolate changes that can (in this case) be
distinguished from random errors.

| am therefore, a little confused how the values presented in Figure 0.10 have been estimated? This table
shows the ‘volumes eroded’ from the J2 channel within and downstream of the augmentation area — both
pre- and post-augmentation. Itis a little unclear whether this is a rather ‘loose’ description and has
somehow been derived from the net negative volume change, or whether the actual values of erosion have
been estimated here by DEM differencing. If the latter, details of how thresholds have or have not been
applied requires discussion, and it obviously opens questions about whether/how this approach to change
detection generates net volume changes that differs from the results presented elsewhere. There is a clear
potential to ‘let the cat of the bag’ here and the details of this needs to be clarified — especially given the
significance of the erosional volumes relative to the augmentation volume.

7.3 Lateral Erosion versus Bed Aggradation/Incision

The use of numerical hydrodynamic model simulations to segment changes that into patterns of fluvial
adjustment that represent lateral channel migration versus vertical bed deformation/transfer is an
excellent approach. The discharge ranges used also appear appropriate.

The methods used here aim for a similar outcome to that of Llena et al., (2024 - doi.org/10.1130/B36720.1)
in their analysis of channel adjustment and planform change in the Marecchia River, Italy. In their case,
however, segmentation was based on geomorphic mapping and assessments of river confinement. That
approach is in turn, a simplification of the method used by Wheaton et al., (2013 -
doi.org/10.1002/jgrf.20060 ) to segment changes into specific braiding processes, defined by discrete
morphodynamic signatures. These papers could provide a useful discussion of alternative approaches to
segmenting DEMs of difference. An important distinction with this adjacent work, however, is their use of
DEM differencing thresholding techniques, which permit direct assessment of volumes of erosion and scour
and an insight into the geomorphic processes acting.

The only concern | have in this regard, is that the absence of graphical plots of DEM differences for each
period precludes a qualitative assessment of the validity of this approach. | can’t really see why these plots
are not included in this Chapter as they would provide an important visual lens to interpret key changes
within the AHR.
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7.4 Normalization of Volumetric Change by Discharge

To compare the scale of pre- and post-augmentation volumetric change, the total volumetric change
budgets are normalized not by time, but by the cumulative sum of Q2. This is another excellent approach,
as it reflects directly the potential geomorphic work over these two periods. This is an important
contribution, that accounts for variability in flow between the two periods and the exponent used in the
sum is fair reflection of the driver of transport processes in sand bed rivers.

Beyond these major discussion points, some smaller comments include:

7.5 As highlighted above (6.3) DoDs for the full sequence should be presented in full page map formats,
extending the exemplar plot of Figure 0.4;

7.6 Figure 0.1 needs to contain a scale bar and ideally an insight to reveal its location;

7.7 The same is true for Figure 0.5.

7.8 What are the vertical accuracy metrics reported in Table 0.3? Are these empirical confidence intervals
or 2 x the standard deviation of error. It would also be normal practice to identify any bias (via a mean
error term). If the individual DEMs have been co-registered to 2019 (as discussed on p. 93) then it is
unlikely that the mean error (by comparison for RTK GNSS observations) would be zero;

7.9 Asdiscussed in 6.1 above, if a systematic uncertainty term is computed and assumed to scale linearly
with the integration area, the models of longitudinal net volumetric change (i.e., Figure 0.7) could be
presented as envelope curves, the width of which will largely reflect the area of the AOI within each
900 ft cell.
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Overall, this is a very well executed and interpreted analysis of the augmentation experiment. The work
has been carefully designed, rigorously completed and draws on a world-class dataset. The methods used
reflect the state-of-the-art in fluvial geomorphology and geomorphometry.

| have raised a number of discussion points through this review, the most significant of which relate to the
DEM differencing methods employed in Chapter 4 and, in particular, the absence of formal quantification of
volumetric change uncertainty. | appreciate the approach taken by the team in this regard but would
encourage them to consider the range of options available to compute the residual systematic error and to
incorporate this within the presentation of the results.
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Dr Mark W. Smith, University of Leeds, Leeds, UK.

Review of Platte River Recovery Implementation Program (PRRIP) Sediment
augmentation data synthesis compilation

The ‘Sediment augmentation data synthesis compilation’ is a detailed and well-presented body of evidence
regarding the efficacy of a long-term sediment augmentation experiment. An impressive dataset has been
compiled, detailing a number of lines of evidence which generally support the conclusions made. Evidence is
primarily derived from LiDAR surveys, aerial imagery and flow gauge data. Each chapter presents numerous
lines of evidence with generally support the overall conclusions of the report. The challenges of a real-world
natural experiment are well articulated (P2). The authors correctly note that an experimental control is not
possible given the nature of the Big Question articulated. Moreover, while subject to uncertainty, the flow
normalization methods (P98) go some way towards correcting for the variable conditions experienced in the
pre- and post-augmentation periods.

Incision of the J2 Return Channel since 1984 has been triggered by clearwater hydropower returns. The extent
and magnitude of the incision of the J2 Return Channel is clearly and unambiguously presented (P31, P32).
The channel degradation is supported further by specific gauge analysis (P41) which also shows that the
pronounced incision has not progressed as far downstream as Cottonwood Ranch (P45). Prior to sediment
augmentation, incision seems to have given way to lateral migration as the primary mechanism of channel
change, especially in the upper portion of the channel (P34, P70). Sinuosity here has also increased (P47).
The magnitude of sediment supply via lateral erosion is comparable to that of the sediment augmentation.

Despite extensive sediment augmentation, the incision of the J2 Return Channel has continued to progress
downstream (P52, P62), especially in high flow years (P63). Fortunately, there is clear evidence that
disturbance has not propagated downstream of Overton bridge (P53, P62). Direct comparison of pre- and
during sediment augmentation periods is challenging owing to the different hydrological conditions. There
was a decrease in bed erosion by 45-60% upstream of Overton Bridge since sediment augmentation; however,
correction for changing conditions for this via flow normalization shows little difference in volume change
before and after the augmentation (P98). It is hard to evaluate the specific effect of augmentation on the
incision, though there is limited evidence for some positive effect at the upper reach. Whether it can stop the
downstream progression of that incision is unclear.

Main Comments

Here, | expand on a few main comments arising from my review of the document. These relate primarily to
the evidence presented in the compilation document. I’'m mindful that program decision makers will need to
make decisions regarding future management strategies based on this evidence. My comments and
suggestions are therefore presented with this in mind and aim to maximise the utility of this document.

More specific comments (detailing page and line numbers) are provided at the end of this document.

1. Catchment Perspective and History

History and context of the PRRIP is well detailed in Chapter 1. It would be useful (especially for those of us
previously unfamiliar with the catchment) to see a little more context of the broader catchment and its
history. For instance, very limited information is provided as to the upstream catchment. This is relevant to
the question at hand as it provides information on water and sediment fluxes expected and what may have
been experienced in the past. From what | could gather, the water of the J2 Return Channel was taken from
the Platte River just downstream of the confluence of the north and south branches near North Platte. It then
runs through a series of reservoirs before being returned to the channel as a clearwater flow at the J2 Return
Channel. | would be interested to know the approximate magnitude of the abstraction near North Platte.





Also, the historical development of the channel system is important context. Prior to the diversion for
reservoirs and HEP, was the J2 Return Channel just a branch of the main Platte River (perhaps the downstream
extension of the breakthrough channel that naturally forms)? | did a bit of searching and found a 1951 aerial
image that showed a much stronger linkage between the ‘North’ channel and the J2 Return Channel here. In
fact, the North Channel seemed to contain relatively little flow by comparison, though it is hard to tell for sure
in the black and white image. The longer-term decline in discharge and channel narrowing since 1865
presented by Williams (1978) (seemingly arising from upstream reservoirs and irrigation) is briefly mentioned
in Chapter 1, and also provides useful context with which to interpret measured channel behaviours in
response to these clearwater flows.

While none of this information changes any conclusions of the report, these are questions | find myself asking
when considering optimum future management plans. A paragraph or two in the ‘History and Context’ could
readily provide this information.

2. Channel Fluxes

| realise there is a lack of information here, but also a general idea of the relative magnitudes of flows in the
North Channel and the J2 Return Channel would be helpful up-front. This is most clearly presented on P88
(and the North Channel flows can be estimated by subtraction), but it is useful background through which to
assess the findings.

The reason for such information is to get a better idea of the more natural sediment budget here. Are there
no direct sediment transport measurements? Are there any estimates of sedimentation rates in the upstream
reservoirs? These field measurements would give a better idea of the volume of sediment needed to provide
balance to the channel reach. | realise that these data simply may not exist, but it would be useful to identify
this data gap somewhere in the document.

3. Field Photographs and Observations

The value of seeing imagery of the river on or close to the ground cannot be underestimated. For example,
the image on P22 really helps to set the scene. It was surprising to see so few images of these river systems,
aside from aerial imagery. Descriptions often refer to incision (e.g., in the description of the REM on P30). I'd
be interested to see these cuts in the field to get a better handle on how the system is changing.

4. Separation of Methods, Results and Discussion

| would encourage a clearer separation of Methods, Results description and Interpretation of data (see also
point 6 below on Data collection). The latter two categories are often quite mixed in Chapters 2-4. There is of
course an argument to mix these together (it is generally a matter of preference). Likewise, ensure all methods
are fully described prior to the results section. The general structure is to provide the Methods/Results of
each line of evidence used within each chapter. Perhaps a short Discussion section too would help isolate
interpretation from the description?

Generally though, the report structure is clear. The section and figure numbering issue on my copy did confuse
it a little, but this will not be an issue in a finalised version.

5. Chapter 3 Rationale

Given the excellent LiDAR dataset assembled, | found myself excited for the identification of areas of erosion
and deposition and a volumetric analysis. Prior to this (in Chapter 4), Chapter 3 isolates several key
measurements from these LiDAR data and provides a detailed analysis (e.g., thalweg profile, channel width,
channel slope, sinuosity). The rationale for reducing the data in this way would be useful to articulate,
presumably: (i) for more targeted analysis of hydrologically important variables; and (ii) more direct
comparison with pre-augmentation data and trends (Chapter 2).





Many of the same conclusions were, of course, repeated in Chapter 4, as expected given the same underlying
LiDAR dataset. Chapter 3 is the longest chapter in the report and the key messages and findings (and how the
contribution is different to other chapters) got slightly confused to me on first reading.

6. Data Collection and LiDAR Methods

The LiDAR data sources are described briefly here (P85). It would be informative and transparent to see more
specifications of the LiDAR system used, dates of data capture, target flying height, (etc.). Overall, the
description of this data collection was rather brief. It also comes quite late in a document (P85) which first
presents Relative Elevation Models (REMs) derived from these data from P31 onwards. A section detailing all
data collated in the report (e.g., LIDAR, GPS ground control, gauge data) and description of that data collection
might be useful earlier in the document.

The project takes the approach of Anderson (2019) and does not threshold DEMs to a minimum Level of
Detection (LoD) before calculating erosion/deposition volumes. Given the scale of the systems under
evaluation, | have no issue with this approach and, in general, am convinced by the main interpretations of
these data.

| would be interested to see more details regarding these systematic errors. Data were post-processed to
correct for flightline errors (but not 2009). What were the magnitude of changes arising from this post-
processing? Vegetation changes are recognised but not directly considered. Disking of vegetated bars in the
Cottonwood ranch is mentioned (P55): did this show up on any DEM of Difference? See comment 7 below.

Generally, it seems that the LiDAR data are accurate to within 3 inches on stable non-vegetated surfaces,
perhaps lower where vegetation is present and up to 9 inches in wet areas. Generally, | would expect these
to be a reasonable overall error estimate, though in the presence of steep surface features (e.g., banks) the
sub-grid variability in elevations might also be of a similar magnitude or even more in isolated grid cells.

The mixture of models and LiDAR data became confusing (e.g., P71). It became hard to identify exactly what
output data these models were being used to compute. A flow chart of the method and how LiDAR and
models were used to determine key outputs might be informative and add clarity to the overall data
processing workflow thereby improving reproducibility.

Perhaps the method that requires the most careful description and cautious interpretation is the calculation
of sediment volume changes from the 2009 LiDAR data that had no bathymetric component. | can follow the
logic of taking the mean modelled depth and assuming fill below the water surface to give a maximum
possible value. However, of all steps this method (P90) seems most open to criticism. Thankfully, ranges are
presented and the shortcomings of this approach are acknowledged fully and on reflection | do not believe
this method and associated uncertainties change the key conclusions. Still, any attempt to prove the limited
impact of this assumption is welcome.

7. Presenting and interpreting DEMs of Difference

The most surprising thing about Chapter 4 was the absence of DEMs of Difference (DoDs). Only one is
presented (P90) as part of a demonstration of the method. These data products are extremely useful to
evaluate any potential issues arising from systematic errors identified (described above). Moreover, all
discussion appears to describe ‘net’ change in the system, while absolute magnitudes and locations of erosion
and deposition are not presented. Presumably, this is because of the need to implement a minimum level of
detection to compute such estimates reliably (again though, there is precedent here: Wheaton et al., 2010;
Brasington et al., 2012; Smith et al., 2015). A minLoD could be computed from sub-grid elevation variability
(if available) or simply the error metrics reported on P93 (though these would be conservative where
vegetation is present). To be clear, | don’t think calculation of the absolute magnitudes is necessary, but | do
think some presentation of the DEMs of Difference adds confidence to the approach, would clearly indicate
any systematic errors in the data and gives a richer understanding of the nature and pattern of geomorphic
changes in the river (even if this can only be presented by differencing the first and last available survey).





Related to that, | wonder about the style of geomorphic change. Are these big localised changes, or more
evenly spread out? A DoD reveals this, as does creation of a histogram of change (plotting the frequency of
grid cells that experience different levels of elevation changes) see the citations earlier in this comment.
Overall, these analyses yield both greater insight into the processes and greater confidence in the data. |
would encourage the addition of these analyses.

8. Summary section

A Summary section would be useful or further specifics could be added to the existing Executive Summary.
While the Executive Summary gives an overview of the findings, linking back these findings to specific lines
of evidence (e.g., Figures, Tables) makes it easier to see how justified these conclusions are. This is best placed
at the end of the document. Such references could equally be added to the Executive Summary (as in P8,
L22). While | feel that the evidence compiled in the report supports the key overall conclusions of the
document, | note that a few lines in the Executive Summary (e.g., P9, L51-52) push the interpretation a little
further than the rest of the document (see my response to General Question 2 below). | would suggest caution
here, or at least making these clear links back to the line of evidence from which each statement is derived.

9. Relationship of changes to habitat suitability

To finish on a few broader comments (see also comment 10), the data compilation does a good job of
presenting channel changes both before and during sediment augmentation. The stated purpose of this is to
preserve habitats of target species. However, the link between these changes and species habitat is only
loosely made. What is the relationship between incision and habitat suitability? Likewise, the identification
of pronounced channel widening at Cottonwood Ranch (seemingly against a backdrop of long-term channel
narrowing presented by Williams, 1978) seemed like it might be good news, though | could not be sure. It
seems likely that such interpretation is beyond the scope of this data compilation but seemed lacking given
the focus on Extension Big Question #3 (P23).

10. Broader thoughts

Appropriate questions are raised in the Executive Summary. There remain many unknowns here. It does seem
that the incision is still migrating downstream despite sediment augmentation, but | agree with the suggestion
in the report that this migration rate will likely slow once it reaches the main channel and the impact of floods
and variable flows/sediment input buffers the incision.

It leaves the question of what to do about the J2 Return Channel. | recognise the broader management
context here too (e.g., the need to refill the meander and so locally steepen the reach to protect the building
on the right bank). The suggestions of shifting augmentation location downstream and passive augmentation
had been raised in my mind too. The breakthrough channel is something that also keeps raising itself. The
longer-term history of the channel seems to suggest that more flows were once routed through the J2 Return
Channel as recently as the 1950s (from the aerial photograph | found). The fact that when this breakthrough
occurred it “periodically conveyed a substantial volume of flow and sediment” (P86) it does identify itself as
a naturally dynamic component of the system and something that would fully convey the augmented
sediment. However, the suggestion of the report is that the 2019 breakthrough event was the main driver of
increased incision in that year. Given the 15 ft elevation difference that now exists between channels (P32) as
a result of degradation, such breakthroughs do seem likely in future.

The focus on the transition between meandering channels and braided sections is also interesting and seems
relevant given the focus on habitat protection. While not to be taken exactly (there are many qualifiers and
complications), | found myself considering the old Leopold & Wolman (1957) graph that roughly identifies a
threshold between meandering and braiding. Again, | wouldn’t focus on the specifics here, but even plotting
the ‘bankfull’ discharge level (median annual peak) at Overton (downstream of the confluence) and we are
close to/below the threshold line for either the old or new slopes. The 2500 cfs used to estimate the bankfull
discharge of the J2 Return Channel (P90) would plot below this and sit firmly in the meandering section.
Clearly, the braided reaches of the river (e.g., the onset of braiding at Station 60,000 at the point of high slope
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in 2016) show that the Leopold & Wolman (1957) relation is not exactly correct (and there are many examples
in the literature where braided sections plot below the threshold line), but it also indicates that braiding might
not be sustainable (or stable) in the J2 Return Channel at the present levels of return flow. These observations
should be placed into the long-term context of discharge decline in the reach from irrigation, etc. (see
comment 1 above).

General Questions

1. Does the Sediment Augmentation Data Synthesis Compilation adequately address the overall

objective — to synthesize multiple lines of evidence from the Program’s full-scale sediment
augmentation experiment to assess overall results and provide useful information for decision-making
related to future sediment augmentation management actions?
Yes. This is a well presented and well-compiled report of an interesting management implementation. A
data-rich approach is taken and the data are interrogated thoroughly and appropriately. The use of
multiple lines of evidence that each confirm a clear outcome adds further support to the conclusions
made. My comments above are mainly focused on increasing the clarity and adding further contextual
information to support decision-makers, but | endorse the findings made here.

2. Do the authors draw reasonable and scientifically sound conclusions from the information presented?
If not, please identify those that are not and the specifics of each situation.
Yes. The data are clearly presented and support the conclusions made. While | have minor suggestions
regarding data presentation of the volume change results, these are simply to give further confidence
that systematic errors are not problematic. The fact that the evidence presented by the volumetric
change analysis confirms previous thalweg-based analysis suggests that none of this would adjust the
overall conclusions made.

The line in the Executive Summary (P9, L52) that half the bed erosion was offset by sediment
augmentation might be a little strong given the results from flow normalization (P95-97) and should
perhaps be stated more conservatively. At the reach scale to Overton bridge, it may be true since it seems
sediment has not been mobilised this far and has been added into the system, but whether or not it is
protecting against incision I’'m unsure. I’'m not 100% clear where the evidence is that the incising channel
may be recovering slightly (L51). These few lines are the only such instances | can identify.

3. Are there any seminal peer-reviewed scientific papers omitted from consideration that would
contribute to alternate conclusions that are scientifically sound? Please identify any such papers
including citations.
| suggest that the overall conclusions are scientifically sound. The citations | present in this document
regarding DEM differencing (Wheaton et al., 2010; Brasington et al., 2012; Smith et al., 2015) and
sediment budget segregation (Wheaton et al., 2013 in minor comments below) are simply alternative
approaches to some of the methodological choices here.

4. Are the statistical methods and modeling tools used valid and current, and are the associated results
presented in a manner useful to Program decision-makers?
Yes. There are no issues here. The most complex statistics (GAMMs) are well explained and represented
visually. Overall, the report takes a visual approach to representing the data which are also quantified
into summary statistics. It is very clear. There were few details on the modelling methods used, though
these were often not the core of the analysis, but rather provided a step of the analysis (e.g., to identify
a wetted area for given discharge). | was a little unclear as to where in the workflow these models were
used and their impact on the final findings (see main comment above), but again | should reiterate that
| do not think this has any impact on the conclusions.





5. Are potential biases, errors, or uncertainties appropriately considered within the methods sections
and then discussed in the results and conclusion sections?
More discussion of these for the volumetric change analysis chapter would be useful (see main comment
6 above). The relative magnitude of different uncertainties relative to the differences observed could be
better articulated. | should add that | see no cause for concern, rather it is in the interest of clear reporting
to do so. Presenting DEMs of Difference would add further confidence that there exist no outstanding
systematic errors in the data.

Technical Questions

6. LiDAR data was processed to remove non-random error to the degree possible. Accordingly, two- and

three-dimensional change analyses did not utilize methods (e.g., thresholding) to quantify and/or
account for error. Was that an appropriate approach? Would you suggest an alternative approach to
quantifying and addressing error?
There is a precedent here (Anderson, 2019) which is cited by the report. While it is not my preferred
method, | think it is appropriate for the scale of the study. The largest assumptions in the report arise
from the calculation of sediment volume changes from the 2009 LiDAR data that had no bathymetric
component (P90). The report clearly flags the uncertainty arising from this (e.g., P94) but would likely be
the most open to criticism. As described in my comments above, | would like to see more DEMs of
Difference to help clarify visually that no residual systematic errors remain.

7. Isthe method used to separate lateral erosion from bed aggradation/degradation appropriate? Would
you suggest any alternative method be utilized?
| can see that this method makes intuitive sense and is defensible. My previous experience was with the
method described by Wheaton et al. (2013) of segregating the sediment budget by mechanism. The
approach implemented here has the benefit of simplicity and would likely result in the same outcome.
As per my minor comment (below) on P85, some visual example of this segregation process would be
helpful as the description of the methods here was quite brief.

Peer Review Rating & Recommendation

Category Rating
Scientific soundness

Degree to which conclusions are supported by the data
Organization and clarity

Cohesiveness of conclusions

Conciseness

w s wbsH b

| wasn’t sure how to interpret the below category. | assume it reflects the degree to which the report
addresses the program’s objective (though | note it does not address habitat directly)?

Important to objectives of the Program 4
RECOMMENDATION (Check One)
Accept

Accept with revisions X

Unacceptable





Suggested revisions:
My suggested revisions relate to by ‘Main Comments’ above.

1. Context. Comments 1-3 all deal with background context. These were things | felt would enable
decision makers to better interpret the evidence provided. Some text on the catchment, flows,
history, etc., would be useful, but | recognise that this may not be appropriate for the intended use
of the report.

2. Structure. | would try to split out result description and interpretation where possible. | realise this is
challenging in places. A brief summary section to directly relate key conclusions back to the
underlying evidence presented would be helpful here (either at the end of the document or making
better use of the existing Executive Summary). The description of the data collection (i.e., LiDAR, flow
gauges and related data) could be expanded, separated out from results description and
interpretation and moved earlier in the document.

3. Volumetric changes. The LiDAR volumetric changes section would benefit from presentation of DEMs
of Difference to visually identify any residual systematic errors. Consideration of the relative
magnitude of potential errors would also be useful alongside the magnitude of observed topographic
changes. See the main comments 6-7 above.

4. Minor points. | have a number of minor points below. While these don’t all require action, it would
be good if they could be considered.

Minor points

Presentation: this was mentioned to me beforehand, but the figure/section numbering of the report is non-
sequential. It was also mentioned that the pagination of the pdf | reviewed may be different from other
versions. My apologies if my page numbers below are a little off.

P2, L30: ‘mining’ of sediment invokes some kind of human sand/gravel mining. Is this what is intended here?
P8: there is some issue here with the conversion between tons and cubic yards. The footnote indicates that
1T = 1.5 yd®. However, the conversion applied on L7 is different, with seemingly the opposite ratio applied
(1.5 T =1yd3). It would be also useful to see the data on the sediment density; however, this does not change

the study conclusions.

P8 and P27: presumably this is false colour image (there are several through the document)? Perhaps indicate
flow direction. Also, perhaps indicate station 70,000 which is referenced in the Executive Summary.

P9, L25: how far downstream did the 6 ft of incision reach by 2002?
P9, footnote 5: what is NPPD?
P12: why is the map not to scale?

P16: what is the ‘proposed flow regime’? Presumably this is a higher flow, relating to the values in the
footnote?

P23: two slopes are presented in the graph. What are these?
P28, L81: what is meant by ‘pre-development channel’?
P29: clarify that the equation is for the black GGL line. Does this include the J2 return channel and land in-

between (I'm just wondering why the convexity is not apparent)? What was Murphy’s slope estimate and
how exactly does it compare?





P30: are there any field observations of these bank heights (or even measured directly from LiDAR)?

P31: this Figure is very convincing.

P33, L20: it would be good to see these cross-section locations.

P36: the incision measurements are not as severe as modelled by Murphy et al. (2004), though | suppose
these new lines would shift down if the same maximum incision depth was used. How would it compare
then?

P37, L55: would channel narrowing not increase the water elevation for a given discharge?

P41: | assume the presence of triangles (for example) on the graph, where this discharge is well below the
triangle stage range, simply reflects the use of the 30-day trailing mean discharge? Perhaps note this in the
caption to explain this.

P41, L105: typo ‘dischargers’

P41, L116: | deleted an earlier comment about providing a check on channel width using aerial photographs
owing to the clearly variable stage. This variability also complicates the interpretation presented here. Overall
though, the key point is that the channel is not widening (which | agree with).

P47, L161: ‘attempted to’?

P50, L40: four analyses? The following text suggests three, though it is hard to identify exactly what they are.
P55, L12: some of these differences are hard to see in Figure 3.3. | know we are waiting for the subsequent
volume chapter, but a difference map of the two models would allow these patterns/changes to be seen more
clearly. Likewise, On P56, | cannot see the meander development especially clearly in this comparison of REMs
(whereas a DEM of Difference would be very clear).

L58, L75: | need a little bit of clarity on the point being made here. What might the effect be on the calculated
slopes? If migration has taken place, would the horizontal distance used in the slope equation be a lot out?
Or is this really minor given the migration rates and intervals used (is it 100 ft like the prior analysis)? Without
this information, | can’t really judge how limiting this assumption is in the slope calculations.

P60: an ‘elevation distance from grade line’ plot might help discriminate between these two lines a little.

P65: it is interesting to see the slope variability smoothing out between 2016 and 2021 and the onset of
braiding at the higher slope location (Station 60,000).

P66, L66: why use two separate discharge levels either side of Overton to clip the transects? Could a more
consistent approach be used (e.g., stage when the gage reading was X)? Presumably, the approach taken was
simpler to implement, but did it result in a discontinuity at Overton?

P66, L70: a ‘single’ polygon used for all years. Was this a union of all wetted areas?

P69, L9: is there any deposition taking place on the inside of these migrating meanders?

P71: | found the modelling aspect of the wetted width calculation a little tricky to follow.





P71: the figure really highlights the main problem reach where there are some narrowing or static widths
(around 75,000). Surely the increases in width around cottonwood are good? Though it is hard to tell without
any identification of impacts on habitats.

P72, L89: the text suggests a nonlinear relationship between slope and width, yet Pearson correlation used.
It might be nice to see this relationship. Which direction is the relationship?

P73, L118: “continued to increase”... the real increase from Figure 3.17 seems to be prior to 2012, though
following the straightening of the meander, there has been a gradual increase... | doubt this would be
statistically significant. Also, is sinuosity not hard to interpret when there is so much braiding. Why was there
no braiding index considered? Finally, P72 notes both manual and LiDAR-derived thalwegs... which is shown
in the Figure?

P81, L90: there’s reason to suspect that the wandering planform migration would slow or cease beyond the
confluence.

P85, L62: typo “3three”

P85: some details on the specific LIDAR system used would be informative.

P85, L68: perhaps clarify here that the 1D models were in HEC-RAS.

P85: the partitioning of lateral erosion and bed changes seems clear to me, though an image might help to
clarify/demonstrate exactly how this was done. I’'m also mindful of mentioning the method of segmenting
sediment budgets presented in Wheaton et al. (2013) which could be simplified and applied here. To be clear
though, | think the method used would be adequate.

P90, L140: what might be the effect of the disking of vegetation mentioned previously?

P90: the use of 2009 data when no bathymetry was available is slightly challenging. My understanding is that
model estimates suggested an average depth of 1 ft and this is used to estimate subsequent sediment
aggradation below the water level of the survey. | agree this gives a maximum possible value, but I'd exercise

caution in how this value is interpreted. To be fair, this is reflected in the results description (e.g., P94).

P95: exactly how were these uncertainties calculated? | suggest dedicating a short section in the methods to
clearly articulating this. No uncertainty in upstream reach? Is it within the thickness of the line?

P98: this flow normalization is good to see. Of course, it is sensitive to the choice of exponent on the g divided
(P92).

P99, L336: when describing erosion here, is the net erosion? | assume so. Likewise for the Figure on P100.
P103: it would be useful to have a comment about the very different pattern of volume change in 2019/20 in

the most upstream portion of the reach. Is this related to the closure of the breakthrough or just the higher
flows that year mobilising more of the augmented sediment?
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Introduction

First, | would like to thank the authors of this report (“PRRIP — EDO Review Draft) dated 27 November
2023) for providing a report that has relatively few minor typographic errors and is generally laid out
to a high standard. This has eased my review and enabled me to focus primarily upon the scientific
methods, results and interpretation. Second, | would like to comment that | consider the work that has
been conducted to be well focused upon investigating what is a challenging applied river management
problem both for these reaches of the Platte River and for many other global rivers that are
characterised by similar pressures due to the consequences of dams. Acquiring system-scale data to
monitor changes in river morphology is not straightforward, and neither is the interpretation of the
often relatively short timescale (i.e. annual- to decadal-scale) observations that are often characterised
by events that cannot be controlled, such as different magnitude high flows. Thus, | would like to
comment that | think it is a testament to the authors of this report and the broader Program that the
“Big Question” that this report focuses upon is being investigated with the acquisition and
interpretation of observational data, with the ultimate objective of maintaining or improving the
health of river habitat.

My review, below, is organised into a set of sections. Each section includes my comments on the
report’s content and recommendations for consideration, throughout this section | include answers to
many of the General and Technical Questions. In the subsequent two sections | provide a summary of
my answers to the General and Technical Questions (which includes cross-reference back to the
detailed thematically organised information), and my rating and recommendation. | am, of course,
happy to provide any further details or clarifications as needed; please just get in touch with me.
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Specific comments and recommendations on the report

1. Geomorphological overview of the study area

| am not familiar with this river. Whilst the report provides an overview of the history and context of

sediment augmentation, in order for me to interpret the results it would have been useful to have

further contextual information about the study reach itself. Specifically, | recommend that a contextual

section could include information on:

2.

Topographic context, and natural and anthropogenic confinement: It would be useful to
provide a summary of any natural/anthropogenic confinement along the study area. | was
particularly interested in the role of natural (e.g. topographic narrowing of the valley bottom)
or anthropogenic (e.g. bridge infrastructure) narrowing at Overton Bridge, which may play a
significant role in controlling the flux of sediment through this section of river, and thus the
degradation/aggradation dynamics (and associated timescales) in the reaches upstream and
downstream. It would be useful to provide a detrended (relative elevation model) that extends
beyond the active channel (i.e. across the adjacent floodplain) to assist with this
contextualisation. This may also help to reveal high bars; from the satellite imagery in the
figures it also appears that there are some areas with high, vegetated bars that have previously
been geomorphologically worked by the river but are not used for agriculture. It would also
be useful to understand the geomorphology of the river downstream from the Kearney Canal
Diversion; are there any downstream pressures that may propagate up to the Cottonwood
Ranch Reach that may influence the morphodynamics of the study area?

Grain size: Do you have surface / sub-surface grain size information for different reaches? If so,
what are the downstream / bar-scale patterns? This is important since the report refers to bed
armouring as a consequence of “hungry water” winnowing fines.

Vegetation: There are various references to the root systems of vegetation and their relation
to bank erosion susceptibility. It would be useful to have a description of the colonisation of
bars and banks with vegetation, any seasonal dynamics, and any management interventions.
Anthropogenic management interventions: In the report there is reference to a (i) meander
straightening; (ii) blocking of a “breakthrough” channel; (iii) mechanical augmentation
upstream of Overton gage during 2005-2013 (P48 L206); (iv) “disking” of vegetated bars in
Cottonwood Ranch in 2018 (P55 L19). | consider these management interventions, which take
place prior to or within the timeframe of sediment augmentation, to also be important to the
interpretation of the river’s morphodynamics in response to management actions. Rather than
introducing and referring to these activities in the results sections, | recommend that these
(and any other) management activities are described in a contextual section and are carefully
interpreted in the overall executive summary. If there are also “historical” management
activities that have taken place upstream, within the study area, or immediately downstream,
which may have influenced morphodynamics, then | also recommend that these are
summarised.

Figure quality





Figures are generally produced to a good standard but a number of enhancements could be made to
help interpretation, particularly for readers not already familiar with the geographic context of the
river:

e Choice of colours on charts for points/lines showing different years. A wide variety of different
colours are used on different charts; interpretation would be easier if a consistent palette was
used throughout the report, which is also accessible for people with colour-vision deficiencies
(Crameri et al., 2020).

e Consistent inclusion of geographic features on maps. Many charts (e.g. Figure 2.6) include a
consistent set of geographic features (e.g. JT Return, Augmentation Area, Overton Bridge etc);
it would be useful if these features were also consistently shown on all maps; this positioning
would help data interpret by enabling easy cross-referencing between figures.

e Add a “flow direction” arrow to all maps.

e Consider using identical extents and scales for similar maps (e.g. why do the extents for Figures
2.1 and 2.2 need to be different — it makes it hard to cross-compare them).

3. Methodological description

Chapters 2, 3 and 4 of the report present analyses that are dependent upon some common datasets
but details on the characteristics of these datasets are not always immediately available (e.g. vertical
errors associated with dry and wet areas of airborne LiDAR surveys) until a latter section. | recommend
organising the report so that a section that provides information on datasets is provided at the outset,
before these data are used for analysis. It would also be useful if a hydrograph was presented earlier
(e.g. it would be useful to support Section 1.5.2, P20 L240).

4. Review of Chapter 2: Evaluation of trends in incision prior to full-scale sediment augmentation

Below, a review of each of the components of this chapter is provided. The review focuses upon
queries or points of clarification. Overall, the material below is intended, for this chapter, to answer
the following questions required for the peer review:

e Are statistical methods and modelling tools valid and current?

e Are associated results presented in a manner that is useful to program decision makers?

e Are potential biases, errors or uncertainties appropriately considered with the methods
sections and then discussed in the results and conclusions sections?

e Do the authors draw reasonable and scientifically sound conclusions from the information
presented?

This chapter uses four approaches (listed below) to evaluate trends in incision prior to full-scale
sediment augmentation. The “Discussion” section (which | consider could be more appropriate titled
“summary”) of this section clearly communicates the overall findings, which are drawn from a
generally appropriate set of methods and data analysis (although see comments below). This analysis
enables the quantification of: the magnitude of incision immediately downstream of the J2 return
(from REM analysis); the timing of changes in the rate of incision along the study area (from cross-
section analysis); higher-temporal resolution analysis of degradation/aggradation dynamics at two
observation points (Overton; Cottonwood Ranch gages); and analysis of channel sinuosity upstream of
Overton Bridge. Based on the data presented, | consider the interpretation of the nature of, and causes





of, planform change to be appropriate (P48 L214-216) but recommend that: (i) there is a comment on
on whether the transition is from braided to meandering or whether there is a wandering state, since
a wandering planform is referred to in subsequent sections of the report; and (ii) that there is a broader
desk-based conceptual interpretation of what a change in planform pattern may mean for differences
in the rate of sediment transport and thus supply (with/without augmentation) from this reach to the
reach downstream of Overton Bridge (i.e. what are the typical capacities of braided / wandering river
types for conveying sediment versus meandering rive types) (see e.g. Church, 2002).

Geomorphic Grade Line and relative elevation model

Use of geomorphic grade line is appropriate for analysis of a continuous length of river where there
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are no perturbations that may cause “natural” deviations from a linear trend (e.g. influx of sediment
from a tributary, a choke point caused by a topographic constriction, adjustment to a sediment wave
caused by landsliding upstream, baselevel adjustment propagating from downstream). | have
suggested a broader geomorphic contextualisation above but consider that this approach is
appropriate overall, subject to these caveats. However, it would be useful if the authors added a

sentence or two to more fully justify why this approach is valid for this river (insert on P29 L104).

With respect to the data used for this analysis, my comment above on providing an overview of the
LiDAR dataset in an overarching methods section, at an earlier point in the report, is of relevance here.
It would also be useful if reference to the 2016 “topography” explicitly states that this topography
includes representation of both wet and dry topography (assuming it came from the topo-bathy LiDAR
dataset)

Analysis of trends in incision 1989-2016 relative to predictions

| consider the fit of a third order (cubic) regression to be ok to model the trend in the longitudinal
thalwegs for 1989 and 2002 but note that there are some potential subsequent cases of potentially
overfitting trend curves to data later in the report (see below) rather than letting the data “speak for
itself”. Whilst there are only two sample years available from the cross-section data, and it is know
that there is inter-year variability, | agree with the interpretation of Figure 2.7 that there is a signal of
different elevations between stations 50,000 and 90,000 between 1989 and 2002-2016. Shading could
be provided around each line to indicate the elevation uncertainty in the different survey techniques,
potentially drawing on Bangen et al. (2014) for cross-section surveys and the error analysis for “wet”
areas in the 2016 LiDAR survey (presented in Chapter 4). This would enable further interpretation of
the point (e.g. at station 50,000 or 60,000 etc) at which the signal is clear from potential survey noise.

| sympathise with the authors with their challenge of reproducing results from a previous study (see
data reproducibility recommendation below) and consider that the comparison of modelling and
observed datasets (Figure 2.8) is appropriate. | consider that the model predictions from the Murphy
et al. (2004) study are rather “crisp” in nature and the summary chart doesn’t well present the
uncertainties that may be associated with the different predictions (e.g. due to flow variability;
uncertainty in grain size; vegetation dynamics etc). | recommend that the comparison (Section 1.10.2
P35) between the observations and predictions could be edited to place less emphasis on the model
potentially being “correct” (i.e. the truth) and rather emphasizing what the limitations to the model
are in terms of its conceptualisation, assumptions and data inputs relative to the dynamics of the river
and what interpretation of the observations allows. | recommend that any reference to a “longer study





period” (P35 L39) explicitly focuses on how further monitoring may allow the river to express its
dynamics though interpretation of the observational data rather than any inferences to improving the
model-observation comparison.

Gage analysis

This method and data analysis makes good use of two relatively high temporal frequency, long
temporal duration gage datasets. | have a number of comments / questions / recommendations for
consideration:

e Methodological approach: Why was water surface elevation (i.e. stage height) interpreted and
not any bed level information from ratings? Are the latter available. I'd be curious to know
whether these gages were included in Slater et al.’s analysis of USGS station data; if so, what
do their results show? If not, why couldn’t the data be included in Slater et al’s analysis? This
may explain why bed level can’t be used here?

e Overall, | found the interpretation of the stage height data for the 10" percentile, median
discharge and median annual peak discharge (Figures 2.13 and 2.17) to be more valuable for
interpretation of the river’s dynamics at the two gage locations than the segmentation of data
into four flow stages (e.g. Figure 2.12). However, it was useful to see the full hydrograph in
Figure 2.12 (see recommendation about providing more contextual information early in the
report, above).

e Can you further expand the reasons for water surface elevation change (P37 L52) to include
local change change and roughness change?

e Interpretation of planform change shown in Figures 2.9 to 2.11 and Figures 2.14 to 2.15: |
consider that interpretation of planform changes from satellite imagery is very important for
the interpretation of river channel change but | think that a clearer presentation of these
results is required, which may involve finding imagery from alternative months for each year.
What is the source of this imagery; Landsat imagery? Can the caption include detail of why
these years are being compared; what is the reason for showing these data (you refer the
dynamics that are interpreted on P41 L116-117)? Can you label the figures with your
interpretation of changes? Is it worth extending this analysis for the whole study area (it can
be done automatically e.g. in Google Earth Engine; Boothroyd et al., 2021) and including this
as a separate methods/results section (it’s beyond gage analysis), noting that planform change
is considered in chapter 4. Would it be useful to digitise low flow wet channel (from image
acquisitions with relatively consistent flow, if possible, and active channel (i.e. wet and dry;
Boothroyd et al., 2021) extents and make a transparent GIS overlap to compare these data?
The wetted extent for each year varies considerably which makes it hard to make any
comparisons about the position of the primary anabranch or the extent active channel, can
you select images that have similar discharges or, in the very least, label the discharge at the
time of image acquisition. At present, | consider that these figures may be a potential source
of confusion for decision-makers that may not understand the reasons for the differences.

e Does interpretation of planform change (e.g. switching of anabranches, changes in anabranch
widths) in the multi-thread sections (particularly Cottonwood) influence the consistency of
interpretations of gage data, particularly for low flows?

Channel sinuosity





This analysis builds on the interpretation of planform change presented within the gage analysis
section. | have a few queries on this data analysis:

e Can you provide information on the specific satellite (P47 L164) and the imagery dates (as an
appendix?); are the thalweg lines available (digital supplement?)

e How was imagery selected for each year? Similar month, similar discharge?

e Earlier in the report there is an argument presented that there is a shift in river type (broadly
from braided to meandering); is it possible to also calculate a braiding index (if imagery with a
similar discharge can be selected) to provide further a line of evidence associated with this,
and in particular whether the river has transitioned to wandering or meandering (P47 L175-
6)?

e [s there value in interpreting sinuosity / braiding intensity of the North Channel as a “contro
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to compare to the J2 Return Channel?

5. Review of Chapter 3: Evaluation of longitudinal change after sediment augmentation

The review of Chapter 3 takes a similar form to Chapter 2; a review of each of the components of this
chapter is provided, focusing upon queries or points of clarification. Overall, the material below is
intended, for this chapter, to answer the same four questions outlined above that are required for the
peer review.

The objective of this chapter is to examine longitudinal changes between the J2 return and KCD during
the first five years of sediment augmentation (2017-2021). In the introduction, | recommend that: (i)
explicit reference is made to all LiDAR from 2016 onwards being topo-bathymetric LiDAR that
represents both wet and dry topography (assuming this is correct, as described in Chapter 4) and (ii) a
more precise/expansive description of “more detailed evaluation” is provided (P51 L43). The suite of
methods and associated results shed light on the longitudinal dynamics of the study area. The
discussion (P80; section 1.23) is organised well for interpretation by decision makers since it begins by
interpreting the results in a downstream sequence. However this section could be improved by
considering the following: (i) linking to an overview contextual section that includes details on e.g. the
high flow record (to help interpretation of comment on 2019 high flows — P80 L34), breakthrough
channel closure (P80 L47-8); (ii) developing of a conceptual/schematic diagram/cartoon to summarise
the findings (this could also integrate findings from other chapters and be presented in the executive
summary); (iii) conducting an analysis of the longitudinal dynamics of the North Channel, to
contextualise the findings for the J2 Return Channel (P40 L92) and improve the certainty associated
with the statement about confluence inputs on P81 L92 as these are important for sediment supply
downstream of Overton Bridge; and (iv) providing more commentary on the relative merits, scope and
feasibility of different future analyses (P81; L97) — | consider that the changes in channel width and
slope are already good but this could be enhanced with multi-temporal satellite imagery analysis,
lateral thalweg migration quantification could be achieved with various GIS tools, and morphodynamic
modelling is potentially financially expensive and subject to considerable uncertainty albeit depending
on the questions that are posed.

Relative elevation model

This analysis is both appropriate and rigorous but reporting could be improved by providing clarity on
a number of aspects:





P51 L54. Is “in general” correct; is “For all” more precise?

P51 L62-3. A channel type change to “wandering planform” is described for the upper end of
the J2 Return Channel. Ensure that this is consistent with the meandering to braiding transition
noted in the previous chapter; is wandering described here because it is just for the upper end
of the J2 Return Channel? That’s factually fine but | suggest that these different transitions are
explicitly summarised in the Executive Summary and whenever they are referred to in the
report the time range and geographic extent are explicitly noted, to prevent any confusion or
mis-interpretation.

Are elevations associated with the extent of the North Channel excluded from any subsequent
guantitative analysis of the dynamics of the J2 Return Channel? The full extent, including both
Channels, is shown on Figure 3.1 and I’'m concerned that if the North Channel is not excluded
then the morphodynamics of that Channel may influence (even bias) any interpretation of data
from the J2 Return Channel. It would be worth making a note about this on the figure caption
and in the methods.

Figure 3.3. Interpretation of the differences between these figures gets very close to a map of
elevation change (next chapter); it may be worth cross-referencing the subsequent figure that
shows elevation change or adding this as another horizontal pane at the bottom of this figure.
Text associated with this section actually starts to interpret channel (i.e. volumetric) change.
This can be inferred but without a DEM of Difference is this the best place for this
interpretation (rather than the next chapter?) Indeed, there is a risk that a decision maker is
shown too many plots that are close to showing the same thing, so the relationship between
this section of the chapter and the volume analysis should be carefully considered.
Nevertheless, comparison of the 2016 and 2021 REMs sheds light on horizontal changes
between these times.

P55 L17-18. There is no data to support this comment on the differing proportions for different
categories. Can a histogram be added to the side of each REM in Figure 3.3?

P55 L19. “Disked” isn’t a term | was previously familiar with, although | accept it may be
commonly used in the local area. Perhaps provide a brief explanation. This management
intervention is also noted above with respect to providing an overview of management actions.
Figure 3.4. This is a really nice set of data to work with to investigate this problem; it’s rare to
see system-scale topographic-bathymetric datasets of this temporal frequency.

Longitudinal profile of channel thalweg 2016-2021

The position of the thalwegs was automatically detected, then manually corrected in some instances,

using a contemporary, and appropriate, GIS topographic analysis tool. Longitudinal slopes were

“smoothed” using GAMM. Changepoint analysis was then applied to detect statistically similar

segments. | agree that it was appropriate to maintain a common station reference system for the

comparison (P58 L75). | have the following comments on this section:

Consider the logical sequence of the methods section: | think the slope smoothing (i.e.
producing the data that will be analysed) should be presented before the changepoint analysis.
Consider whether some of the differences quoted (e.g. 0.2 ft; P61 L12 / L14) are within the
range of uncertainty in the wet area accuracy of the LiDAR (P93 Table 0.3).

Table 3.1: Consider presenting lower and upper quartiles as well or instead of minima/maxima
as minima/maxima can be misleading if there are outliers.
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e Figure 3.10: Could a statistical test be used to determine whether there is statistically
significant difference between the 2016 and 2021 Thalweg Models? This would help to shed
light on my next two comments.

o Reflect upon how the results are phrased and whether some of the small changes in slope are
likely a signal or close being similar to the magnitude of noise in the observations. | think that
the larger changes in Figure 3.8 are compelling but that interpretation of the small magnitude
changes needs to be undertaken carefully.

e Double check that the magnitude of difference between 2016 and 2017 modelled thalweg
slopes is correct upstream of Overton Bridge (Figure 3.11). In the caption it would be valuable
to concisely explain the channel changes that caused these differences.

Longitudinal profile of mean channel elevation 2016-2021

For this analysis, change in elevation was considered across the whole active river rather than just
along the thalweg. This approach to analysis is thus more similar to a volumetric change analysis
(Chapter 4) than a thalweg analysis. This is an important component of the analysis since for multi-
thread, labile rivers a considerable amount of channel change can occur outwith the primary
anabranch and change can also be associated with width and bed variation. | have a number of
comments and questions about this analysis:

e Are elevations associated with the North Channel removed from this analysis?

e  Why were 2,500 and 5,000 cfs selected? Is there a physical basis for these values? From figure
2.12, I note that these values exclude many Annual Maximum flows. To contextualise and aid
interpretation, it would be useful to see a figure showing the inundation area associated with
these flows (from 2D model predictions?).

e P66 L76-77. Processes associated with degradation are explained but not those associated
with aggradation.

e P67 L81. Is it really convex, or actually predominantly linear?

e Figure 3.13. From ¢.72,000 ft station to Overton Bridge there is a consistent pattern of average
cross-sectional elevation; this is compelling for analysis of the overall trend.

e P69 L24:Is this interpretation of “stable to widening” correct, particularly the “stable” aspect?
It would be useful to see a figure similar to Figure 3.13 for the extent downstream of Overtop
Bridge; is the average XS difference shown in Figure 3.14 that much different for this reach
than for Cottonwood Reach? Greater cross-referencing to the evidence would help here.

Wetted Width

Hydraulic numerical modelling was used to predict inundation area along the study area for selected
years. Models before 2016 were constrained by available topographic information and were thus 1D.
Models for 2016 and thereafter were 2D as LiDAR data was available. These numerical modelling
approaches are appropriate for the nature of the river and the available data. | have a number of
comments and questions about this analysis:

e  Why was a value of 2,000 cfs used here (compared to 2,500 and 5,000 cfs used in the previous
section).

e Were any of the numerical models calibrated / validated with observation data? How well do
they perform? A range of metrics are available to assess 2D hydraulic model predictions;
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Section 2.51 of Masafu et al. (2024) provides a summary of some of these techniques. If
information is available in other reports then a summary of model performance would be
valuable here.

e Figure 3.15 shows a large difference between 2012 and 2016. The interpretation (P71 L57-75)
focuses upon a large flood event in 2015 causing substantial change downstream of Overton.
| think further evidence to clarify the magnitude of this change is warranted. (i) Does analysis
of satellite imagery (e.g. Chapter 2 comparisons of imagery) agree with this? (ii) This change is
coincident with a change from 1D to 2D numerical modelling and a change in both how flow
is numerically simulated and how maps are plotted in GIS. It would be useful to know how
sensitive the model predictions are to this change; an appropriate way to evaluate this would
be to use the 2016 LiDAR survey to provide topography for a 1D HEC-RAS model to assess how
predicted wetted widths compare to the SRH-2D model/

e  Figure 3.15: What is the unit on the y axis?

e P71L66-68. It is good to see this statistical comparison; | encourage this approach elsewhere,
where viable.

e Figure 3.16: This is a good summary figure for characterising 2021.

Sinuosity of the J2 Return Channel
This is a comparably short section. | don’t have any comments or items needing clarification.
Analysis of incision in the vicinity of Station 70,000

This section includes a detailed analysis of one reach of the study area. Figure 3.19 is nicely interpreted;
the overlay on the imagery is clear. | have one query:

e Figure 3.20. | think the discharges for 2016 and 2021 are different. Can the discharges be
labelled or imagery with similar discharge be found (see an earlier comment about this for
figures in Chapter 2).

6. Review of Chapter 4: Volume change analysis

The review of Chapter 3 takes a similar form to that for Chapters 2 and 3; a review of each of the
components of this chapter is provided, focusing upon queries or points of clarification. The material
below is intended, for this chapter, to answer the same questions outlined in the introduction to the
review of Chapter 2. However, an additional section focuses on answering Technical Questions 6 and
7.

Review

This chapter presents a volumetric change analysis, using two topographic LiDAR surveys obtained in
2009 and 2012, and six topographic-bathymetric LiDAR surveys obtained between 2016 and 2021. The
reported dry and wet accuracies of the LiDAR surveys (Table 0.3) are typical of similar surveys reported
in academic literature. Systematic error between surveys was minimised by post-processing LiDAR
using a common LiDAR flight as a control. This enables varies analysis, the most salient of which |
consider to be the longitudinal analysis of volumetric change, presented in Figure 0.8 (P97). This figure
also shows cumulative change segmented by the processes of lateral erosion and bed





aggradation/degradation. It is valuable to try to distinguish the causal mechanisms for channel change

but | do have some comments and questions associated with this approach:

a.

P84 L24. Earlier literature could be cited to refer to the morphological approach. See Vericat
et al. (2017), which you already cite, for relevant references.

P84 L34-35. Similar to a comment above for Chapter 3, | think it would also be useful to refer
to depositional mechanisms here; not all processes in the reach are degradational (as the
analysis in this chapter also evidences).

P85 L50. Can you refer to the range of actual errors (Table 0.3 P93) rather than typical errors
reported in literature? | accept you do this later in this section, and in Table 0.3, but | think
these different values could cause confusion to a reader that isn’t technically proficient in
LiDAR capture/analysis.

P85 Section 1.27.1.2 “Hydraulic data”. This is an example (together with the LiDAR data) of
where there could be cross-referencing through the report and the report could be made more
concise by organising common methods into one location (see earlier comments on this).
Similarly, | found the material on P87 L97-104 and P88 L109-130 to be rather contextual and
more suitable for an introduction rather than methods section.

Table 0.2. How were these volumes calculated?

P90 L150. Can you provide more information on what hydroflattening means, targeted at a
decision maker reader? This is important for the subsequent interpretation, as it is an
important source of bias. | think that there is considerable uncertainty associated with the
assumption of a constant depth along the river to correct for this (P90 L150-159) and the
uncertainties associated with this assumption should be more clearly explained in table and
figure captions (rather than just labelling it) and also in the interpretive text that explain results
from this assumption.

For the LiDAR post-processing, how effective were any filters to remove vegetation or other
objects from the DEMs? How many samples points were acquired to assess the accuracies
reported in Table 0.3 (P93); what were their distribution? What is the median grain size in the
reach and how does this compare to the reported vertical errors (i.e. what is the roughness of
the dry, unvegetated topographic surface)? Does the table of wet/dry errors measure errors
before or after LiIDAR were post-processed to “minimise” systematic error. It would be really
useful to see a comparison of the errors before and after this post-processing step, if a suitable
number and spatial distribution of “check” points are available.

The segmentation of the “lateral erosion” component of the volumetric budget relies upon
differencing hydraulic model results. Based on Figure 0.5 it is likely that this method works
reasonably where there is bank erosion on either the left or right bank of the active channel
(i.e. where banks are relatively high) but | would question how consistent and effective this
approach is along anabranches within the active channel where topographic variation is of a
lower magnitude. Would manual interpretation of the DEMs of Difference also be valuable
(e.g. in a similar manner to Wheaton et al., 2013); lateral erosion usually has a longitudinally
extensive “shape” and a relatively large vertical magnitude relative to “patches” of geomorphic
change caused by other geomorphic mechanisms. A verification of the hydraulic modelling
differencing approach could be conducted by comparing this automated approach to expert
manual interpretation.
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i. Aside from “lateral erosion”, all other changes are “lumped” together whether they are
associated with erosion or deposition. To interpret the dynamics of the study area, | think it
would be beneficial to more extensively segregate erosion and deposition within this residual
class (e.g. on the bottom panel of Figure 0.8 showing erosion and deposition separately as well
as the net).

j. Figure 0.11: The sub-figure is missing vertical and horizontal scales; its presentational quality
needs to be improved.

k. Interpretation on P104 L394-395. “Dynamic but stable with no observable signal from
augmentation”. Do you know that all sediment generated from augmentation has been
deposited in upstream reaches; a cumulative, segmented budget similar to that shown in
Figure 5.2 in Vericat et al. (2017) would enable you to quantitatively analyse where sediment
is being stored along sub-reaches.

Answers to Technical Questions

LiDAR data was processed to remove non-random error to the degree possible. Accordingly, two and
three-dimensional change analyses did not utilize methods (e.g., thresholding) to quantify and/or
account for error. Was that an appropriate approach? Would you suggest an alternative approach to
quantifying and addressing error?

The reporting of vertical errors before and after post-processing to minimise systematic errors is not
sufficiently detailed for me to be able to assess the effectiveness of this correction (see comment g
above). It would also be useful to know more about the roughness (i.e. grain size) of the active
channel to discern what the influence of roughness may be on the character of the LiDAR derived
surface. | also envisage that the presence (and likely removal) of vegetation from the LiDAR derived
surfaces (e.g. sparsely vegetated bars) will also contribute uncertainty that is more spatially variable
in character than that which has been systematically corrected. In my experience, | have conducted
and reviewed very few sediment budgeting analyses that haven’t quantified uncertainties, often
although not always using the types of probabilistic thresholding approaches reviewed by Vericat et
al. (2017). Although the authors cite Anderson (2019), Anderson still argues that estimated
uncertainty bounds should be part of a quantitative estimate of volumetric or mean change (second
bullet point in the conclusion e.g. Figure 11 and Table Il of Anderson’s (2019) example). |
recommend that either Vericat et als (2017) and/or Anderson’s (2019) approaches could be used to
characterise uncertainty and enable more rigorous assessment of whether some of the observed
changes are indistinguishable from zero within uncertainty.

Is the method used to separate lateral erosion from bed aggradation/degradation appropriate?
Would you suggest any alternative method be utilized?

See comment (h) above for my answer to this question. In summary, the approach used may be
appropriate but | would like to see a comparison to manual expert interpretation to enable a
guantitative assessment of the quality of its ability to segment this type of geomorphic change.

7. Reproducibility
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It is clear that some modelling results that have been undertaken for previous reports are not
accessible and/or not reproducible. Are there plans to ensure that the data and analysis that has been
undertaken for this report are long-term digitally accessible?

8. Publication, and space to move and augmentation sustainability

| consider that the results presented in this report would be of interest to both the scientific and
applied river management community. | know that the authors are considering dissemination in a
journal format. With appropriate contextualisation, | consider that the data and interpretation would
be suitable for journals such as Water Resources Research or River Management and Applications.

Below are some broader comments. These are related to the broader contextualisation of the
challenge and/or consequences of the findings. They may be useful here or for the framing of a
manuscript (see below).

Space to move: One section of the report notes management interventions to prevent geomorphic
change adjacent to a property. Lateral erosion is identified as a key mechanism for sediment generation
but this commonly requires space for a river to move. Interesting recent reviews on this topic include
Nelson et al. (2024) and Brierley et al. (2023).

Sustainability of augmentation areas: My interpretation of Figure 0.5 is that the 2017-2022 source of
sediment from the augmentation areas is material from unvegetated / sparsely vegetated river bars.
This material is being “pushed” into the low flow channel. How sustainable is this source (I note that
there are other areas where material can be obtained from)? What are the longer-term consequences
for “natural” replenishment of these areas and the morphological adjustment of this reach? During a
normal (i.e. without dam controls) range of flow variability bars will be inundated and are key sources
and stores of sediment; their functioning in this reach will likely be changed as a consequence of
topographic lowering albeit within the context of the flows that they are now exposed to. Does this
limit how hydropeaking along the J2 Return Channel could, if viable, be used as a possible approach to
mobilise sediment in this reach (I note from Figure 0.2, P88 that large flows can be conveyed down
this channel e.g. in 2015). The final page of the report discusses dam retrofitting to enable sediment
bypassing; this is an interesting idea that could mitigate the challenge of where to obtain material for
sediment augmentation.

9. Minor comments

e Section numbering: something has gone wrong and most sections start “0.” | use the likely
erroneous section numbering that is in the main report document (rather than the contents page
numbering, which | think is correct) to refer to particular sections in my comments above.

e Page (P) 8. Section E.1. Consider changing the start of this sentence — it’s a big leap for a reader
with no prior knowledge to be expected to know what a Big Question is.

e P8 Line (L) 18. Can the caption be expanded to provide more context for the summary.

e P8 L21. More context on the river before hydropower impacts is needed.

e P9 L38-39. Reference to the high flow dynamics during these years would be useful.
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P9 L43. An average is then presented then a range. Need to be consistent or provide greater
explanation of these different formats.

P9 L56. Is the word “specific” needed?

P16 L140. When will the proposed flow regime be implemented? More context needed.

P18 L222. What are the “other” geomorphic metrics?

P27 L48. These places aren’t marked on the maps, or different acronyms are used; see comment
above on consistency in geographic reference points on figures.

P50 L31. This paragraph is relatively general at this stage of the report. The overall aim of the report
doesn’t need to be repeated, you can go straight to the chapter objective (next paragraph). Edits
such as this will help to make the report more concise.
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Answers to general and technical questions
General questions

Does the Sediment Augmentation Data Synthesis Compilation adequately address the overall
objective — to synthesize multiple lines of evidence from the Program’s full-scale sediment
augmentation experiment to assess overall results and provide useful information for decision
making related to future sediment augmentation management actions?

Overall, | consider that the report has the correct overall experimental framework to address the Big
Science Question: “Is sediment augmentation necessary to create and/or maintain suitable whooping
crane habitat?” In particular, it presents a wide ranging set of different lines of evidence. However, |
do consider that there are a number of issues that require clarification or additional supporting
analyses that could help to support some methodological assumptions that have been made, including
the characterisation of uncertainty in the volumetric change estimates. | recommend that the
Executive Summary is carefully revisited following any revisions and, in particular, a graphical diagram
that summarises the various conclusions for different segments of the river may help to summarise
the information for decision makers.

Do the authors draw reasonable and scientifically sound conclusions from the information presented?
If not, please identify those that are not and the specifics of each situation.

This question has been addressed in the section titled “Specific comments and recommendations on
the report”.

Are there any seminal peer-reviewed scientific papers omitted from consideration that would
contribute to alternate conclusions that are scientifically sound? Please identify any such paper
including citations.

This question has been addressed in the section titled “Specific comments and recommendations on
the report” and a reference list to the associated citations is provided below. | note that the report
doesn’t contextualise the effects of sediment augmentation with other global examples; this would
be likely required for publication and the authors may wish to consider broader contextualisation for
this report. As a starting point, | would recommend the review by Staentzel et al. (2020).

Are the statistical methods and modeling tools used valid and current, and are the associated result
presented in a manner useful to Program decision-makers?

This question has been addressed in the section titled “Specific comments and recommendations on
the report”.

Are potential biases, errors, or uncertainties appropriately considered within the methods sections
and then discussed in the results and conclusion sections?

This question has been addressed in the section titled “Specific comments and recommendations on
the report”.

Technical Questions:

LiDAR data was processed to remove non-random error to the degree possible. Accordingly, twoand
three-dimensional change analyses did not utilize methods (e.g., thresholding) to quantify and/or

14





account for error. Was that an appropriate approach? Would you suggest an alternative approach to
quantifying and addressing error?

Is the method used to separate lateral erosion from bed aggradation/degradation appropriate?
Would you suggest any alternative method be utilized?

Both these questions have been addressed in the sub-section on Chapter 4 within the section titled
“Specific comments and recommendations on the report”
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Rating and recommendation

| note that | don’t have a definition for what the different categories mean, so my interpretation of
them is thus subjective. However, | hope that the relative differences between my ratings for different
sections helps to differentiate where | consider the overall strengths and limitations lie. | have provided
brief justification for my ratings.

Scientific soundness =3

e An enormous amount of effort has been spent acquiring, processing and interpreting data.
However | consider that some clarifications are needed, which would enable this score to be
increased.

Degree to which conclusions are supported by data = 3

e These are generally sound but | consider clarifications are needed to ensure that conclusions
are appropriate. Addressing these would enable this score to be increased.

Organisation and clarity =4
Cohesiveness of conclusions = 3.5
Conciseness =3

e See comments on presenting a clearer contextualisation, organising methods in one place and
using more cross-referencing to avoid repetition.

Important to objectives of the program =5

e Asnoted at the very start of my report, | consider the data that has been acquired and overall
monitoring strategy to be excellent and state of the art for this applied management problem.

Recommendation: Accept with revisions
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Reviewer Comment Type Topic Chapter/Section Page Line Comment / Paraphrase Addressed? Response (Text or peg and line#)
The higher slope (0.0012) was the slope of the linear regression downstream of Overton
Bridge, while the lower slope (0.00092) was the slope of the linear regression from J2 to
Overton Bridge. This analysis was done prior to the work presented in this report, so exact
no change made to |values and methods for determining these values may vary from what is presented in later
Smith 8 Figure BQ3 1 23 Two slopes are presented in the graph. What are these? report chapters.
in river type (broadly from braided to meandering); is it possible to also |no change made to |index (Tejedor, Alejandro, et al. "The entropic Braiding Index (eBl): A robust metric to account
Williams Ch. 2d iii Text Braid Index 2 47 175-6 calculate a braiding index (if imagery with a similar discharge can be report for the diversity of channel scales in multi-thread rivers." Geophysical Research Letters 49.16
change made to
Brasington 4.2 Organization Breakthrough 1 21 279-298 Breakthrough intro should be moved before this section report Moved to Data Section
change made to
Williams Ch.4aiv Organization Breakthrough 4 87 97-104 Put in introduction/methods report Moved to Data Summary Section
change made to
Brasington 6.3 Figure Caption 3 72/73 Fig 3.16 Caption disconnected report Fixed
waiting for the subsequent volume chapter, but a difference map of the|change made to Edited text to remove items that cannot be seen from given figures. These are either
Smith 21 Figure Ch.3 3 55 12 two models would allow these patterns/changes to be seen more report unimportant to overall conclusions, or will be discussed later
Agree that some analyses in this report may be redundant, partly because we were piloting
many new analyses for this study. Some will likely be discontinued in the future, but we will
Interpretation is very similar to volume change figures. Needed? Show |no change made to |include in this report for a full record of what we have done to date. Any work published for a
Williams Ch. 3aiv Figure Ch.3 3 Fig 3.3 both in same place? report wider audience will be more focused/paired down
Big Picture: Main analyses contain similar conclusions. Rationale could include i) more |change made to In chapter 3 we evaluated changes from a two-dimensional perspective with planform and
Smith Comment5 Organization Ch.3 3 targeted analysis of hydrologically important variables; ii) more direct |report profile analyses. This approach allowed us to target specific variables that are either
Several figures and some discussion was removed from the report. After review, we
Reflect upon how the results are phrased and whether some of the determined that we have over-interpreted spatial and temporal changes in slope and have
small changes in slope are likely a signal or close being similar to the thus pivoted to showing the simplest - but most certain - conclusion that we can make about
magnitude of noise in the observations. | think that the larger changes slope: the J2 channel has a lower slope than the channel downstream of Overton. We will
in Figure 3.8 are compelling but that interpretation of the small change made to continue to consider and work on how to relate slope to process/landform in J2, with
Williams Ch.3bv Text/Stats Changepoint 3 magnitude changes needs to be undertaken carefully. report particular attention to comparison among other parts of the Platte.
though an image might help to clarify/demonstrate exactly how this
was done. I’'m also mindful of mentioning the method of segmenting see Fig. 4.6, and yes we are planning to try sediment flux/budgeting in future work. See
sediment budgets presented in Wheaton et al. (2013) which could be |no change made to [addenda for volume change segregated by aggradation/degradation as opposed to the net
Smith 36 Text Cite fig and ref 4 Methods 85 simplified and applied here. To be clear though, | think the method report change presented in the report.
There is some issue here with the conversion between tons and cubic
yards. The footnote indicates that 1 T = 1.5 yd3. However, the
conversion applied on L7 is different, with seemingly the opposite ratio
applied (1.5 T =1yd3). It would be also useful to see the data on the
sediment density; however, this does not change the study change made to
Smith 2 Math CY to T conversion Exec Summary 8 conclusions. report Fixed - we had the ratio listed backwards
Provide more LiDAR specs earlier in the report. Currently on pg. 85
Big Picture: Main after REMs are presented (pg 31). Data section detailing all data could |change made to
Smith Comment 6 Organization Data Collection/Lidar 1 be useful report See new Data Summary section






Note: Page and line numberings refer to PDF document supplied to reviewers which had many numbering errors. These will not correspond to pages/numberings in the document being edited. Use PDF here: S:\Projects\PRRIP\Peer Review\Sediment Augmentation Data Synthesis Compilation to find locations of comments.

Reviewer Comment Type Topic Chapter/Section Page Line Comment / Paraphrase Addressed? Response (Text or peg and line#)
change made to
Smith 34 Text Data Collection/Lidar 4 85 Some details on the specific LIDAR system used would be informative. [report This is now in the new Data Summary Section.
change made to
Williams Ch. 4aiiii Text Data Collection/Lidar 4 85 50 State actual errors reported in lit rather than typical report Addressed accuracy in new data summary section D.1.
remove vegetation or other objects from the DEMs? How many
samples points were acquired to assess the accuracies reported in
Table 0.3 (P93); what were their distribution? What is the median grain Additional details on LiDAR collection over vegetated surfaces and grain size has been added
size in the reach and how does this compare to the reported vertical to D.1. D50 = 0.5 to 2 mm. Vertical accuracy is assessed using ~700 ground control points
errors (i.e. what is the roughness of the dry, unvegetated topographic |change made to captured in 2020 (see LiDAR addendum) and 58 to 340 bathy check points depending on the
Williams Ch. 4 avii Text Data Collection/Lidar 4 93 Table 0.3 surface)? Does the table of wet/dry errors measure errors before or report year. All error is reported after post-processing is complete.
change made to
Brasington 7.8 Text/Stats Data Collection/LiDAR 4 93 Table 0.3 Further describe vertical accuracy methods from QSI report See Data Summary Section and LiDAR addendum
before these data are used for analysis. It would also be useful if a change made to
Williams 3 Organization Data Summary throughout hydrograph was presented earlier (e.g. it would be useful to support report There is now a Data Summary section at the beginning of our report
Is there any deposition taking place on the inside of these migrating change made to There is indeed deposition on point bars to go with erosion at cutbanks and we have clarified
Smith 27 Text/Analysis Deposition patterns 3 69 9 meanders? report this sentence.
Section would be improved by developing of a
conceptual/schematic diagram/cartoon to summarise the findings
(this could also integrate findings from other chapters and be no change made to
Williams Ch. 3 Discussion ii Figure Discussion 3 presented in the executive summary) report We appreciate this suggestion and will consider it for future work.
the high flow record (to help interpretation of comment on 2019 high  |change made to
Williams Ch. 3 Discussion i Text Discussion 3 flows — P80 L34), breakthrough channel closure (P80 L47-8) report Added several references to the Data Section and ES
feasibility of different future analyses (P81; L97) — | consider that the
changes in channel width and slope are already good but this could be
enhanced with multi-temporal satellite imagery analysis, lateral no change made to
Williams Ch.3iv Text Discussion 3 thalweg migration quantification could be achieved with various GIS report These suggestions are being considered or applied in our ongoing monitoring
no change made to |We use a tractor to pull a disk harrow across areas of vegetation to be removed. Disks cut and
Williams Ch. 3avi Text Disking 3 55 19 Define disking report turn soil to depths of 6" to 1'. The term is common for this audience.
What might be the effect of the disking of vegetation mentioned no change made to |amounts. It also increases erodibility. Because bare-earth LiDAR is used, it should not have a
Smith 37 Text Disking 4 Methods 90 140 previously? report strong impact on elevations apart from potential error. See data section
check of our DEM data accuracy, reports on errors, and more convincingly justifies our
decision to not threshold our data. We have also provided you with a supplemental addendum
Big Picture: Main change made to on this subject depicting a histogram of channel elevation change and showing these are not
Smith Comment 6 Figure DoDs 1 Show details of systemic errors? (DoDs) report biased in a particular direction (e.g. not towards erosion or deposition) in the ranges that
It's not enough to say we removed systematic error without
demonstrating. Show variation over areas that are assumed to be
unchanged. Also effect of in-channel veg change? Or stripmatching change made to
Brasington 7.1 Text/Analysis DoDs 4 from QSI report Addressed accuracy and thresholding in new data section D.1. and LiDAR addendum
Although the authors cite Anderson (2019), Anderson still argues that
estimated uncertainty bounds should be part of a quantitative estimate
of volumetric or mean change (second bullet point in the conclusion
e.g. Figure 11 and Table Il of Anderson’s (2019) example). Use Vericat
2017 or Anderson 2019 to characterise uncertainty and whether some [change made to
Williams TechQ1 Text/Analysis DoDs 4 changes are within range of uncertainty report Addressed accuracy and thresholding in new data section D.1.2. and LiDAR addendum
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linearly with the integration area, the models of longitudinal net change made to We have given more careful consideration to how we deal with systematic uncertainty in
Brasington 7.9 Text/Analysis DoDs 4 95 Fig. 0.7 volumetric change (i.e., Figure 0.7) could be presented as envelope report section D.1
Big Picture: Main no change made to
Smith Comment 6 Text/Analysis DoDs 4 No issue with Anderson (2019) threshold approach. report
Big Picture: Main change made to We have addressed this comment by adding a full set of DoDs in an appendix (A) for the J2
Smith Comment 7 Figure DoDs throughout Show more DoDs report Return Channel reach.
As highlighted above (6.3) DoDs for the full sequence should be
throughout/appendi presented in full page map formats, extending the exemplar plot of change made to We have addressed this comment by adding a full set of DoDs in an appendix (A) for the J2
Smith 7.5 Figure DoDs X Figure 0.4 report Return Channel reach.
change made to
Brasington 6.2 Figure Enlarge 3 Fig. 3.5 Present as a single page report Moved Fig. 3.5 to single page
Big Picture: Main Throughout/Appendi Provide more field photos such as on P22. Especially of incision/ other [change made to
Smith Comment 3 Figure Field Photos X things discussed report Added to incision discussion, Figure 2.5
(e.g. Figure 2.6) include a consistent set of geographic features (e.g. JT |change made to
Williams 2b Figure Figure throughout Return, Augmentation Area, Overton Bridge etc); it would be usefulif |report Overview map has been replaced to address these and other comments (E.1, 2.1)
change made to
Williams 2c Figure Figure throughout Add a “flow direction” arrow to all maps. report Added to figures where appropriate
change made to
Smith 13 Figure Figure 2 33 20 It would be good to see these cross-section locations. report Added map (Fig 2.7)
wide variety of different colours are used on different charts; no change made to
Williams 2a Figure Figure throughout interpretation would be easier if a consistent palette was used report Agree this is a good approach and we will incorporate it into future work.
An ‘elevation distance from grade line’ plot might help discriminate no change made to |Fig. 3.8 provides a differential comparison of 2016 and 2021 thalweg elevations as part of the
Smith 23 Figure Figure 3 60 between these two lines a little. report changepoint analysis
This flow normalization is good to see. Of course, it is sensitive to the |no change made to
Smith 40 Text Flow Normalization 4 Methods 98 choice of exponent on the g divided (P92). report Agreed.
Modified sentence to say: Trends of increasing or decreasing water surface elevation at a
constant discharge can be linked to a variety of complex processes and can be associated
Can you further expand the reasons for water surface elevation change made to with bridge/site modification, changes in sediment supply, and changes in roughness
Williams Ch. 2 ciii Text Gage Analysis 2 37 52 change (P37 L52) to include local change and roughness change? report (vegetation dynamics).
Does interpretation of planform change (e.g. switching of Yes. The dynamic nature of the multi-threaded channel creates "noise" in stage
anabranches, changes in anabranch widths) in the multi-thread measurements at low discharges. This was part of the rationale for using GAMMs to develop
sections (particularly Cottonwood) influence the consistency of no change made to |long-term relationships and plotting the relationships along with the measurement data to get
Williams Ch.2cv Text Gage Analysis 2 interpretations of gage data, particularly for low flows? report a sense of variability and confidence in modeled stage through time.
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Methodological approach: Why was water surface elevation (i.e. stage
height) interpreted and not any bed level information from ratings? Are
the latter available. I’d be curious to know whether these gages were
included in Slater et al.’s analysis of USGS station data; if so, what do These gages were not included in the Slater analysis. We agree that using flow area, velocity,
their results show? If not, why couldn’t the data be included in Slater et |no change made to [and width to enhance our analysis would be beneficial if we revisit specific gage analysis in the
Williams Ch.2ci Text/Analysis Gage Analysis 2 al.’s analysis? This may explain why bed level can’t be used here? report future, however, we do not intend to add more to this analysis for this report.
change made to
Williams Ch.2a Text GGL 2 29 104 Justify use of GGL (no perturbations/tribs/chokepoints to interrupt) report Added language to 2.3.1
change made to
Williams Ch.2a Text GGL 2 fig 2.5 caption Change reference to 2016 "topography" to include bathy report edited
Clarify that the equation is for the black GGL line. Does this include the Updated Fig. 2.3 caption. Yes the cross sections are depicted in Figure 2.2 and cover
J2 return channel and land in-between (I’'m just wondering why the everything from the north bank of the north channel to the south bank of the J2 Channel. There
convexity is not apparent)? What was Murphy’s slope estimate and change made to is enough floodplain elevation data in this extent to reduce the impact of J2 slope on the
Smith 10 Text/Figure GGL 2.9 29 how exactly does it compare? report overall GGL slope.
A ‘single’ polygon used for all years. Was this a union of all wetted no change made to
Smith 26 Text GIS 3 Methods 66 70 areas? report yes
Big Picture: Main Make stronger connection between channel change and habitat. change made to
Smith Comment 9 Text Habitat throughout Characterize things more clearly as good or bad for habitat report Clarified this in wetted width discussion
Whilst there are only two sample years available from the cross-
section data, and it is known that there is inter-year variability, | agree
with the interpretation of Figure 2.7 that there is a signal of different
elevations between stations 50,000 and 90,000 between 1989 and
2002-2016. Shading could be provided around each line to indicate the
elevation uncertainty in the different survey techniques, potentially
drawing on Bangen et al. (2014) for cross-section surveys and the error
analysis for “wet” areas in the 2016 LiDAR survey (presented in We agree this would be a more robust way of demonstrating the uncertainty of measurements.
Chapter 4). This would enable further interpretation of the point (e.g. at We don't have information on the vertical accuracy of the historical cross-section surveys and
station 50,000 or 60,000 etc.) at which the signalis clear from potential|change made to had trouble identifying a way to show elevation uncertainty that wasn't arbitrary. Instead, we
Williams Ch.2b Figure Historical Trends 2 Fig 2.7 survey noise. report modified the text to acknowledge this limitation. See caption on Figure 2.8
Were any of the numerical models calibrated / validated with
observation data? How well do they perform? A range of metrics are
available to assess 2D hydraulic model predictions; Section 2.51 of
Masafu et al. (2024) provides a summary of some of these techniques.
If information is available in other reports then a summary of model change made to
Williams Ch. 3dii Text Hydraulic Model 3 performance would be valuable here. report Calibration and validation details can now be found in section D.3
Because the J2 Return channel and North Channel do not typically have an upstream
Why use two separate discharge levels either side of Overton to clip connection, this reach must be modeled with 2 upstream boundary conditions. We selected
the transects? Could a more consistent approach be used (e.g., stage flows that approximate a realistic bankfull flow in they system (i.e. 2500 at J2 Return and 2500
when the gage reading was X)? Presumably, the approach taken was change made to in the North Channel) These flows then combine near Overton Bridge to create the 5000 cfs
Smith Text Hydraulic Model 3 Methods 66 66 simpler to implement, but did it result in a discontinuity at Overton? report flow for the rest of the reach. This has been clarified in the report.
Itis clear that some modelling results that have been undertaken for
previous reports are not accessible and/or not reproducible. Are there Previous models are accessible, however we did confront challenges in comparing results
plans to ensure that the data and analysis that has been undertaken change made to from 1D models based on transect surveys to 2D models based on LiDAR bathymetry. We
Williams Reproducibility Text Hydraulic Model 3,4 for this report are long-term digitally accessible? report have added more detailed background on our models in sections D.3 and 3.6.1
change made to
Smith 35 Text Hydraulic Model 4 Methods 85 68 Perhaps clarify here that the 1D models were in HEC-RAS. report This is now noted in section D.3
A flow chart of the method and how LiDAR and models were used to
Big Picture: Main determine key outputs might be informative and add clarity to the no change made to |We do not believe that a flowchart is needed for the intended audience but will consider this
Smith Comment 6 Text/Figure Hydraulic Model Ch. 3,4 Methods overall data processing workflow thereby improving reproducibility report for wider publication.
“Hydraulic data”. This is an example (together with the LiDAR data) of
where there could be cross-referencing through the report and the
report could be made more concise by organising common methods
into one location (see earlier comments on this). Similarly, | found the
material on P87 L97-104 and P88 L109-130 to be rather contextual and |change made to This has been addressed by moving hydraulic, hydrologic, and other introductory/contextual
Williams Ch.4aiv Organization Hydro Data 4 85 1.27.1.2 more suitable for an introduction rather than methods section. report information to the new Data Summary Section
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change made to We added information on imagery data used to section D.5 and added flow labels to imagery
Williams Ch.2civ Figure Imagery 2 Imagery should be more carefully evaluated and cited report figures
Can you provide information on the specific satellite (P47 L164) and
the imagery dates (as an appendix?); are the thalweg lines available change made to Information on aerial imagery added to Section D.5. No satellite imagery used. Data is
Williams Ch.2di Figure Imagery 2 47 164 (digital supplement?) report available upon request.
change made to
Brasington 5.4 Figure Imagery 2 2.9-2.11 2.9-2.11; 2.14-2.15 |Labeldischarge in figures report Added flow and flow direction label on all aerial imagery
How was imagery selected for each year? Similar month, similar no change made to |Prior to 2011 - used highest resolution CIR imagery available. 2011 - present, used Program's
Williams Ch. 2dii Text Imagery 2 discharge? report annual fall imagery flown in October or November.
The discharge at the time of capture for the aerial imagery shown for
2016 and 2021 in Figure 3.2 clearly differs. | would be useful to back
out the discharge for the two acquisition dates and add this to the change made to
Brasington 6.5 Figure Imagery 3 3.20 images as a label or as a note in the caption report Added flow and flow direction labels to Figure 3.20
I think the discharges for 2016 and 2021 are different. Can the
discharges be labelled or imagery with similar discharge be found (see |change made to
Williams Ch. 3fi Figure Imagery 3 Fig 3.20 an earlier comment about this for figures in Chapter 2). report Added flow and flow direction labels to Figure 3.20
Vegetation: There are various references to the root systems of Our intention was to very broadly state that vegetation exists on channel boundaries, and
vegetation and their relation to bank erosion susceptibility. It would be while a full-scale investigation of the vegetative characteristics is no doubt interesting and
useful to have a description of the colonization of bars and banks with important we feel it is beyond the scope of the current report. Moving forward, we are
vegetation, any seasonal dynamics, and any management no change made to |investigating the impact of roots and trees on cutbank erosion patterns and rates with lidar
Williams 1c Text Introduction 1 interventions . report and drones, and we hope to develop a stronger connection among flow, form, and vegetation.
Added text to footnote 10: Proposed flow regime refers to implementation of the Program’s
Water Action Plan designed to reduce deficits to United States Fish and Wildlife Service
(USFWS) target flows by 130,000 - 150,000 acre-feet annually. Implementation of the Plan
began in 2007. As of 2024, water projects are credited with reducing deficits by approximately
110,000 acre-feet annually. Water has been used to increase flow during whooping crane
change made to migration, during the summer to enhance baseflows, and to conduct vegetation
Williams Vil Text Introduction 1 16 140 When will proposed flow regime be implemented? More context report scour/management experiments.
no change made to
Williams IX Text Introduction 1 18 222 What are the "other" geomorphic metrics? report There was no additional specificity. The EDO was tasked with exploring appropriate metrics.
Summarize all historical management actions earlier in the report.
Include meander straightening, blocking breakthrough channel, change made to Description of augmentation projects (including 2017 straightening) is in 1.5.4. Added a
Williams 1d Text Introduction 1 mechanical augmentation, disking. report reference and breakthrough channel description added to D.2
No scale bar and legend obscures channel. Maybe rendering better? |change made to
Brasington 4.1 Figure Introduction 1 19 Fig 0.5 Remove acronym in caption report Fig 1.5in revised report
what is the ‘proposed flow regime’? Presumably this is a higher flow, change made to The specific flow regime was the implementation of USFWS target flows. Clarification added
Smith 7 Text Introduction 1 16 relating to the values in the footnote? report to footnote 10.
Provide more information the catchment/ canal system. How much is
Big Picture: Main abstracted at N. Platte? Pre-canal history of the J2 Channel and flow no change made to |We will note this for publication to a wider audience, but do not consider it necessary for the
Smith Comment 1 Text Introduction 1 decreases report current audience of this report.
Make explicit reference to 2016 onwards topobathy and pre-2016 to change made to
Williams Ch.3Introi Text Introduction 3 2009 topo only report clarified
change made to
Williams Ch. 3Introii Text Introduction 3 51 43 More precise/expansive description of "more detailed evaluation" report added
Added "Increases in mean channel elevation indicate aggradation due to depositing material.
change made to Material sources in this case include sediment augmentation, lateral erosion, and upstream
Williams Ch. 3ciii Text Introduction 3 66 76-77 Describe aggradational processes report transport.”
This paragraph is relatively general at this stage of the report. The
overall aim of the report doesn’t need to be repeated, you can go
straight to the chapter objective (next paragraph). Edits such as this change made to
Williams Xl Text Introduction 3 50 31 will help to make the report more concise. report Agree, moved paragraph to ch. 1
Four analyses? The following text suggests three, though itis hard to change made to
Smith 20 Text Introduction 3 50 40 identify exactly what they are. report Agree that this was unclear. Rephrased the sentence
change made to
Williams Ch.4ai References Introduction 4 84 24 See Vericat 2017 for earlier references to cite report Rephrased, added Ashmore and Church 1998






Note: Page and line numberings refer to PDF document supplied to reviewers which had many numbering errors. These will not correspond to pages/numberings in the document being edited. Use PDF here: S:\Projects\PRRIP\Peer Review\Sediment Augmentation Data Synthesis Compilation to find locations of comments.

Reviewer Comment Type Topic Chapter/Section Page Line Comment / Paraphrase Addressed? Response (Text or peg and line#)
no change made to
Williams Ch. 4aii Text Introduction 4 84 34-35 Describe aggradational processes report Added in chapter 3, but doesn't fit in the context of this paragraph
no change made to |Executive Summary is aimed at an audience already familiar with the river. More context is
Williams v Text Introduction Exec Summary 8 21 More context on the river before hydropower impacts is needed. report provided further in the report
Reference to the high flow dynamics during these years would be no change made to |Executive Summary is aimed at an audience already familiar with the river. More context is
Williams \" Text Introduction Exec Summary 9 38-39 useful report provided further in the report
An average is presented then a range. Need to be consistent or provide |change made to
Williams VI Text Introduction Exec Summary 9 43 greater explanation of these different formats. report Updated text to provide a range for both components
no change made to
Williams Vi Text Introduction Exec Summary 9 56 Is the word specific needed? report Yes, this is consistent with how we refer to this analysis later
change made to Add footnote: Big Questions are priority uncertainties identified by policymakers. The answers
Williams 1l Text Introduction Exec Summary 8 E.1 Define Big Question report to these questions will inform future decision-making.
no change made to
Smith 4 Text Introduction Exec Summary 9 25 How far downstream did the 6 ft of incision reach by 20027 report Approximately 4000 feet based on available data points (Figure 2.8)
change made to
Smith 5 Text Introduction Exec Summary 9 fn5 What is NPPD? report Nebraska Public Power District. Defined in text
Using this suggestion we had two experts within the Program manually delineate lateral
Does lateral erosion method work along anabranches within the active erosion in two example locations (wandering section and braided section) between two
channelwhere topo variation is smaller? Could compare with Wheaton different time periods. We have included figures and tables that justify moving forward with
Williams Ch. 4 a viii Text/Analysis Lateral Erosion 4 et al. 2013 method or "expert manual interpretation” to check Data Provided our automated procedure in the Lateral Erosion Addendum
change made to We have reviewed citations but no additions made to this section. Added full set of DoDs for
Brasington 7.3 Text/Figure Lateral Erosion 4 Cite similar work (listed) and provide more DoD plots report the upper study reach as Appendix A
Moved thalweg generation and simplification methods from Section 3.7.1 to 2.3.1 (prior to
Consider the logical sequence of the methods section: | think the changepoint). Changepoint analysis not done using the GAMM-modeled thalweg data so
slope smoothing (i.e. producing the data that will be analysed) should |change made to GAMM is described where first referenced in 3.6.2 and also used for Sta. 70,000 analysis
Williams Ch.3bi Organization Long Pro 3 be presented before the changepoint analysis. report (section 3.8)
We estimate that wet LiDAR accuracy (95% confidence) ranged from 0.17 to 0.25 ft in 2016
and 2021 (Table D.1), therefore conclusions about changes of 0.2ft may be affected by error.
Consider whether some of the differences quoted (e.g. 0.2 ft; P61 L12/ However, we have shown in Table D.3 that error is overall normally distributed. An average
L14) are within the range of uncertainty in the wet area accuracy of the [change made to change of 0.2 ft over many points considered in the changepoint analysis is therefore likely
Williams Ch. 3bii Text Long Pro 3 61 12-14 LiDAR (P93 Table 0.3). report representing real elevation change.
no change made to |We think our simplistic descriptive stats are easier to interpret and we are not sure what
Williams Ch. 3biii Text/Stats Long Pro 3 table 3.1 Consider quartiles instead of min/max report additional benefit adding quartiles would provide to the average reader.
Figure 3.10: Could a statistical test be used to determine whether there
is statistically significant difference between the 2016 and 2021
Thalweg Models? This would help to shed light on my next two change made to
Williams Ch.3biv Text/Stats Long Pro 3 Fig 3.10 comments. report We removed this figure based on this and other comments regarding slope analysis
observations and predictions could be edited to place less emphasis
on the model potentially being “correct” (i.e. the truth) and rather change made to
Williams Ch.2b Text Murphy 2 emphasizing what the limitations to the model are in terms of its report Agreed, changed text to clarify on pg. 55 ln8-10
Focus on how further monitoring may allow the river to express its change made to
Williams Ch.2b Text Murphy 2 35 39 dynamics report edited text
et al. (2004), though | suppose these new lines would shift down if the |change made to We redid this analysis with the same maximum depth/Murphy method to make this an apples-
Smith 14 Text Murphy 2 36 same maximum incision depth was used. How would it compare then? |report to-apples comparison. It did not change the outcome of the analysis.
We like the suggestion of using a control reach to better place morphological changes in J2
into context, but we do not think the North channelis a strong candidate due to many decades
Is there value in interpreting sinuosity / braiding intensity of the North |no change made to |of considerably different flow regime. We are exploring how best to use other parts of the
Williams Ch.2div Text North Channel 2 Channel as a “control” to compare to the J2 Return Channel? report Platte for adding context to J2 and will pursue this concept in future work.
North Channel, to contextualise the findings for the J2 Return Channel We like the suggestion of using a control reach to better place morphological changes in J2
(P40 L92) and improve the certainty associated with the statement into context, but we do not think the North channel is a strong candidate due to many decades
about confluence inputs on P81 L92 as these are important for no change made to |of considerably different flow regime. We are exploring how best to use other parts of the
Williams Ch. 3 Discussion iii Text North Channel 3 81 97 sediment supply downstream of Overton Bridge; report Platte for adding context to J2 and will pursue this concept in future work.
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Big Picture: Main Prefers clearer separation of Methods and Results. Suggests short no change made to
Smith Comment 4 Organization Organization throughout discussion section to help isolate interpretation from description report Considered alternate structures but prefer existing organization
change made to
Smith 7.6 Figure Overview Map 1 Fig.0.1,0.5 Add a scale bar and inset location map report Replaced these figures (E.1 and 1.5), inset not required for this audience
These places aren’t marked on the maps, or different acronyms are
used; see comment above on consistency in geographic reference change made to
Williams X Figure Overview Map 2 27 48 points on figures. report Overview map has been replaced to address these and other comments (E.1 and 2.1)
change made to
Williams 1] Text Overview Map Exec Summary 8 18 Expand caption to provide more context for the summary report caption edited
Presumably this is false colour image (there are several through the
document)? Perhaps indicate flow direction. Also, perhaps indicate change made to Yes, this is color infrared (CIR) imagery. Figure updated based on this and other comments
Smith 3 Figure Overview Map Exec Summary 8 27 station 70,000 which is referenced in the Executive Summary. report (E.1)
Consider using identical extents and scales for similar maps (e.g. why
do the extents for Figures 2.1 and 2.2 need to be different—it makes it |change made to
Williams 2d Figure Overview Map throughout hard to cross-compare them). report Overview map has been replaced to address these and other comments (E.1, 2.1)
Are there any field observations of these bank heights (or even change made to
Smith 11 Text Photos 2 30 measured directly from LiDAR)? report Yes. Added photos of incision (Fig. 2.4)
Comment on whether the transition is from braided to meandering or
whether there is a wandering state, since a wandering planform is
referred to in subsequent sections of the report; and (ii) Discuss what
are the typical capacities of braided / wandering river types for
conveying sediment versus meandering rive types) (see e.g. Church, change made to
Williams Ch. 21, ii Text Planform Change 2 48 216 2002). report Added text in Section E.2 and 2.7.
Explicitly summarize meandering, wandering, braided definitions in change made to
Williams Ch. 3aii Text Planform Change 3 51 62-3 Exec Summary report We have added explicit definitions to section E.2.
We note a reference to this seminal paper is already included in section 2.6.2. We think the
idea of thresholds in planform is well established and think a detailed discussion of these
Big Picture: Main Consider adding Leo&Wolman(1957) or other braiding thresholds no change made to |papers (and more recent ones (e.g. Kleinhans and van den Berg, 2011) are interesting but
Smith Comment 9 Text Planform Change 1 or 3 Intro discussion report beyond the scope of the report.
Define hydroflattening. Important source of bias should be explained/ |change made to Defined in Data Summary Section; Uncertainty shown and labeled in all figures involving 2009
Williams Ch. 4avi Text Pre-Aug Data 4 90 150 assumptions listed in table and figure captions report LiDAR.
The use of 2009 data when no bathymetry was available is slightly
challenging. My understanding is that model estimates suggested an
average depth of 1 ft and this is used to estimate subsequent sediment
aggradation below the water level of the survey. | agree this gives a
maximum possible value, but I’d exercise caution in how this value is
interpreted. To be fair, this is reflected in the results description (e.g., |no change made to
Smith 38 Text Pre-Aug Data 4 Methods 90 P94). report Agreed
Exactly how were these uncertainties calculated? | suggest dedicating
a short section in the methods to clearly articulating this. No no change made to |Uncertainty is calculated at each station by adding the potential aggradation volume
Smith 39 Text Pre-Aug Data 4 Methods 95 uncertainty in upstream reach? Is it within the thickness of the line? report (calculated as described in the methods section) to the volume change.
There is no data to support this comment on the differing proportions
for different categories. Can a histogram be added to the side of each |change made to
Williams Ch.3av Figure REM 3 55 17-18 REM in Figure 3.3? report Removed this statement as the conclusion is not supported by other analyses.
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Reviewer Comment Type Topic Chapter/Section Page Line Comment / Paraphrase Addressed? Response (Text or peg and line#)
Are elevations associated with the extent of the North Channel
excluded from any subsequent quantitative analysis of the dynamics of
the J2 Return Channel? The full extent, including both Channels, is
shown on Figure 3.1 and I’'m concerned that if the North Channelis not
excluded then the morphodynamics of that Channel may influence
(even bias) any interpretation of data from the J2 Return Channel. It
would be worth making a note about this on the figure caption and in no change made to |[The North Channel is excluded from sinuosity , wetted width and mean channel elevation
Williams Ch. 3aiiii Text REM 3 the methods. report analyses. Itisincluded in the GGL computation.
change made to
Williams Ch.3ai Text REM 3 51 54 Is “in general” correct; is “For all” more precise? report Removed "in general"
change made to
Smith 6 Figure Scale Exec Summary 12 Why is the map not to scale? report Figure has been updated (1.1)
change made to Volumes were calculated using the method described in the next section. This was clarified in
Williams Ch.4av Text Sed volumes 4 Table 0.2 How were volumes calculated? report the report text.
Grain size: Do you have surface / sub-surface grain size information for
different reaches? If so, what are the downstream / bar-scale patterns?
This is important since the report refers to bed armouring as a change made to No armoring data available, but field photo added along with general grain size information to
Williams 1b Text Sediment Data 1 consequence of “hungry water” winnowing fines. report section D.4
Provide flow summary (N and J2) earlier. Currently on P88.
Big Picture: Main Any direct sed trans measurements? Sed rates in US reservoirs? If so  |change made to
Smith Comment 2 Organization Sediment Data 1 provide upfront report Hydrology and sediment are now discussed in the Data Summary Section.
There is no discussion of bed texture/substrate changes in the chapter.
As the authors note, the arresting of incision is likely to reflect a
combination of factors, including armouring, reduced slope and also
exposure of poorly reinforced bank material. Do the authors have any
insight into the principal driver of the changing nature of bed
adjustment — and specifically — could the revised HEC-RAS sediment A brief description of sediment size is now provided in D.4. We are currently working with
routing model discussed in Chapter 1 be used to isolate the change made to consultants on improved mobile bed models of this system that may help us address these
Brasington 5.1 Text/Analysis Sediment Data 2 significance of the controls? report uncertainties
change made to
Williams Ch.4aiv Organization Sediment Data 4 88 109-130 Put in introduction/methods report Moved to Data Summary section
We think the general trend in increase in sinuosity is important, though we do concede the
value of this increase is small. However, since sinuosity is nearly one to begin with, even small
increases can be important to note the onset of wandering and eventually meandering. We
“Continued to increase”... the real increase from Figure 3.17 seems to have clarified this with some edited text. In addition, we think a rigorous assessment of
be prior to 2012, though following the straightening of the meander, statistical significance would be both difficult with such a small dataset and potentially
there has been a gradualincrease... | doubt this would be statistically distract from the point - that sinuosity numerically confirms visual analysis of planform
significant. Also, is sinuosity not hard to interpret when there is so changes. Our goal s to highlight evidence that confirms recent planform changes and could
much braiding. Why was there no braiding index considered? Finally, inform potential future changes. Additional analyses of planform changes - for example,
P72 notes both manual and LiDAR-derived thalwegs... which is shown [change made to comparison of J2 with other parts of the Platte - could indeed benefit from statistical tests and
Smith 31 Text/Figure Sinuosity B Methods/Discussio 73 118 in the Figure? report we appreciate the suggestion moving forward.
Interesting, but be cautious of conclusion as other factors may be just
as critical for maintaining a braided channel (sed supply, bank change made to
Brasington 6.6 Text Slope/Width Relationship 3 72/73 strength, various flows) report Agree, removed the paragraph on the relation between the two factors.
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Reviewer Comment Type Topic Chapter/Section Page Line Comment / Paraphrase Addressed? Response (Text or peg and line#)
The text suggests a nonlinear relationship between slope and width,
yet Pearson correlation used. It might be nice to see this relationship. |[change made to We have removed Fig 3.11 and slope is now discussed in combination with thalweg profile
Smith 30 Text/Stats Slopes 3 Discussion 72 89 Which direction is the relationship? report (3.4.2, pg 80,In3-8) and regarding Fig. 3.15
Double check that the magnitude of difference between 2016 and 2017
modelled thalweg slopes is correct upstream of Overton Bridge (Figure
3.11). In the caption it would be valuable to concisely explain the change made to We have removed Fig 3.11 and slope is now discussed in combination with thalweg profile
Williams Ch. 3bvi Analysis/Figure Slopes 3 Fig 3.11 channel changes that caused these differences. report (3.4.2, pg 80,ln3-8 ) and regarding Fig. 3.15
I need a little bit of clarity on the point being made here. What might
the effect be on the calculated slopes? If migration has taken place,
would the horizontal distance used in the slope equation be a lot out?
Or is this really minor given the migration rates and intervals used (is it
100 ft like the prior analysis)? Without this information, | can’t really change made to We have removed Fig 3.11 and slope is now discussed in combination with thalweg profile
Smith 22 Text/Analysis Slopes 3 58 75 judge how limiting this assumption is in the slope calculations. report (3.4.2, pg 80,ln3-8 ) and regarding Fig. 3.15
| assume the presence of triangles (for example) on the graph, where
this discharge is well below the triangle stage range, simply reflects the
use of the 30-day trailing mean discharge? Perhaps note this in the change made to That is correct. Text added to caption: Presence of stage measurements in flow ranges above
Smith 16 Figure Specific Gage 2 41 Figure 2.12 caption to explain this. report corresponding discharge on this figure reflect use of 30-day average trailing discharge.
Thalweg delineation methods were used for Figs. 2.6 and 2.7 as well. [change made to
Brasington 6.1 Organization Thalwegs 3 57 Should those methods go in Ch. 2? report Moved thalweg generation and simplification methods from Section 3.7.1 to 2.3.1.
change made to
Brasington 6.4 Figure Thalwegs 3 Fig. 3.18 Plot timeseries of thalweg alignments around 70K as accompaniment |report Created planview figure of thalweg alignments around 70K (Fig. 3.18)
change made to
Smith 17 Text Typo 2 41 105 typo ‘dischargers’ report fixed
change made to
Smith 19 Text Typo 2 47 161 ‘attempted to’? report fixed
change made to
Smith 33 Text Typo 4 85 62 typo “3three” report fixed
change made to
Williams | Text Typo Throughout Fix numbering report Apologies for the many numbering issues. They should be addressed in the current version
Further describe how "volume eroded" values computed vs. net
Brasington 7.2 Text/Analysis Volume Change 4 Fig.0.10 change Data Provided Segmented aggradation and degradation figures are provided as an addendum
Dynamic but stable with no observable signal from augmentation”. Do
you know that all sediment generated from augmentation has been
deposited in upstream reaches; a cumulative, segmented budget
similar to that shown in Figure 5.2 in Vericat et al. (2017) would enable
you to quantitatively analyse where sediment is being stored along sub- Segmented aggradation and degradation figures are provided in this package. We plan to
Williams Ch.4 axi Text/Analysis Volume Change 4 104 394-395 reaches. Data Provided examine sediment flux and budget analyses in future work
change made to
Williams Ch.4ax Figure Volume Change 4 Fig. 0.11 Add vert and horizontal scales to inset report Edited Figure 4.9
Aside from “lateral erosion”, all other changes are “lumped” together
whether they are associated with erosion or deposition. To interpret
the dynamics of the study area, | think it would be beneficial to more
extensively segregate erosion and deposition within this residual class
(e.g. on the bottom panel of Figure 0.8 showing erosion and deposition
Williams Ch.4aix Text/Analysis Volume Change 4 separately as well as the net). Data Provided Segmented aggradation and degradation figures are provided as an addendum
It would be useful to have a comment about the very different pattern
of volume change in 2019/20 in the most upstream portion of the
reach. Is this related to the closure of the breakthrough or just the no change made to |see Fig 4.11 caption. Without exact flow data in the upstream reach, can't point to an exact
Smith 42 Text Volume Change 4 Discussion 103 higher flows that year mobilising more of the augmented sediment? report cause.
change made to
Williams Ch. 3div Figure Wetted Width 3 3.15 What is the unit on the y axis? report Added FT to y axis unit on Fig 3.13
Show that Sat imagery confirms large change following 2015 (not due [change made to
Williams Ch. 3d iii Text/Figure Wetted Width 3 to HEC-RAS/SRH switch) report Added figure 3.14
Why was a value of 2,000 cfs used here (compared to 2,500 and 5,000 |no change made to |2,000 cfs was used here for consistency with previous wetted width data sets that are reported
Williams Ch.3di Text Wetted Width 3 cfs used in the previous section). report across the entire Associated Habitat Reach. (3.6.1)
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Reviewer Comment Type Topic Chapter/Section Page Line Comment / Paraphrase Addressed? Response (Text or peg and line#)
We do not know what specifically should be changed in response to this comment but we
| found the modelling aspect of the wetted width calculation a little no change made to |recognize that we had to use a mismatch of 1D and 2D models. We will consider how to make
Smith 28 Text Wetted Width 3 71 tricky to follow. report the modeling aspect of this work easier to understand in future reports.
The figure really highlights the main problem reach where there are
some narrowing or static widths (around 75,000). Surely the increases
in width around cottonwood are good? Though it is hard to tell without |change made to
Smith 29 Text Wetted Width 3 Discussion 71 any identification of impacts on habitats. report Added "these width increases had a positive impact on WC habitat"
With this suggestion we tested these data and we confirm that the width of the river is at the
observational limits - especially when flows are low. In some cases the water surface slope is
only represented by less than 2 pixels, and we found there to be substantial lateral and
downstream variation with such marginal data. However, we will consider using SWOT in the
no change made to |future especially during large flood flows and we remain excited for future uses of this and
Brasington 5.3 Text/Analysis Wetted Width 2 SWOT data? report other similar remote data.
change made to
Smith 9 Text Wording 1 28 81 What is meant by ‘pre-development channel’? report Agree this was unclear, removed this term from text.
would channel narrowing not increase the water elevation for a given [change made to
Smith 15 Text Wording 2 37 55 discharge? report Agree with comment, removed narrowing example from sentence
When describing erosion here, is it net erosion? | assume so. Likewise |no change made to
Smith 41 Text Wording 4 99 336 for the Figure on P100. report Correct
We have reviewed our wording in this section, but we also emphasize that we think our
Big Picture: Main Interpretation pushed further than rest of document. Cite specific change made to language is appropriate for our audience - softening language too much, or making statements
Smith Comment 8 Text Wording Exec Summary 9 51-52 figures/ results here and throughout section report less firm, should only be done when the conclusions or results are weak and warrant it.
‘Mining’ of sediment invokes some kind of human sand/gravel mining. |change made to
Smith 1 Text Wording Preface 2 30 Is this what is intended here? report No. Changed text to "erosion of sediment"
From ¢.72,000 ft station to Overton Bridge there is a consistent pattern
of average cross-sectional elevation; this is compelling for analysis of |change made to
Williams Ch.3cv Text XS Ave Pro 3 Fig 3.13 the overall trend. report Agreed! Added to 3.5.2 results text
change made to " . . . . .
- . . X Added more references to specific sections in the discussion and throughout this chapter.
Williams Ch. 3cvi Text XS Ave Pro 3 69 24 Greater cross-referencing to the evidence would help here. report
Why were 2,500 and 5,000 cfs selected? Is there a physical basis for
these values? From figure 2.12, | note that these values exclude many
Annual Maximum flows. To contextualise and aid interpretation, it
would be useful to see a figure showing the inundation area associated [change made to Added explanation that these are the approximate bankfull flows for the reach above and
Williams Ch. 3cii Hydraulic Modeling XS Ave Pro 3 with these flows (from 2D model predictions?). report below the confluence. See 3.5.1
no change made to
Williams Ch.3ci Text XS Ave Pro 3 Is N. Channel excluded from XS Ave Profile calcs? report Yes
change made to
Williams Ch.3civ Text XS Ave Pro 3 67 81 Convex or linear? report Fig. 3.10. agree doesn't look obviously convex, reworded to deviation from GGL
no change made to
Smith 12 Figure 2 31 Fig. 2.5 This figure is very convincing. report Thank you
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM (PRRIP -or- Program)
2024 Peer Review Summary Report — Sediment Augmentation Data Synthesis Compilation

1.0 Introduction

This document provides an overview of a formal, independent, external scientific peer review
conducted for the Platte River Recovery Implementation Program (“PRRIP” -or- “Program”). The
peer reviewed document is titled “PRRIP Sediment Augmentation Data Synthesis Compilation”
(Appendix A) prepared by the Program’s Executive Director’s Office (EDO) using Program data and
analysis.

1.1 Background

One of the Program’s primary management uncertainties is the need for long-term sediment (sand)
augmentation at the upper end of the Associated Habitat Reach (AHR) to offset a sediment deficit
due to clearwater hydropower return flows. Stakeholders have long been concerned that incision
and narrowing due to mining of sediment from the bed and banks of the channel downstream of
the hydropower return will migrate downstream and impact habitat suitability for the Program’s
four target species (whooping crane, piping plover, interior least tern [now de-listed], and pallid
sturgeon). Efforts to quantify the magnitude of the sediment deficit and develop augmentation
methods began soon after Program initiation in 2007. By 2016, Program stakeholders reached
consensus that the best next step in evaluating sediment augmentation would be implementation
of a full-scale sediment augmentation experiment immediately downstream of the hydropower
return. The full-scale augmentation experiment was initiated in 2017 with augmentation occurring
annually from 2017 through 2021. In 2022, the EDO began analysis of the effectiveness of sediment
augmentation, producing multiple lines of evidence across a range of spatial and temporal scales.
The Sediment Augmentation Data Synthesis Compilation is a roll-up of this multi-scalar analysis
and is intended to provide a framework for the Program to assess the results of sediment
augmentation so far and the implications for decision-making related to sediment augmentation
throughout the remainder of the Program’s First Increment Extension (2020-2032) and beyond.

The Program sought an independent peer review of the Sediment Augmentation Data Synthesis
Compilation. Pending internal feedback and the results of the peer review regarding the
significance and relevance of methods and results presented in the Sediment Augmentation Data
Synthesis Compilation, the intent is to prepare a manuscript for publication that incorporates parts
of the overall report.

1.2 Purpose and Scope of Peer Review

The purpose of the peer review was to provide a formal, independent, external scientific review of
the information presented in the Sediment Augmentation Data Synthesis Compilation. Reviewers
were charged with evaluating the scientific merit of the document’s technical analyses and
conclusions, ensuring that any scientific uncertainties are clearly identified and characterized and
that the potential implications of the uncertainties for the technical conclusions drawn are clear.
Specifically, the PRRIP requested reviewers consider and respond to the questions listed below, at
a minimum, in their reviews:
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General Questions:

1. Does the Sediment Augmentation Data Synthesis Compilation adequately address the overall
objective - to synthesize multiple lines of evidence from the Program’s full-scale sediment
augmentation experiment to assess overall results and provide useful information for decision-
making related to future sediment augmentation management actions?

2. Do the authors draw reasonable and scientifically sound conclusions from the information
presented? If not, please identify those that are not and the specifics of each situation.

3. Arethere any seminal peer-reviewed scientific papers omitted from consideration that would
contribute to alternate conclusions that are scientifically sound? Please identify any such
papers including citations.

4. Arethe statistical methods and modeling tools used valid and current, and are the associated
results presented in a manner useful to Program decision-makers?

5. Are potential biases, errors, or uncertainties appropriately considered within the methods
sections and then discussed in the results and conclusion sections?

Technical Questions:

6. LiDAR data was processed to remove non-random error to the degree possible. Accordingly,
two- and three-dimensional change analyses did not utilize methods (e.g., thresholding) to
quantify and/or account for error. Was that an appropriate approach? Would you suggest an
alternative approach to quantifying and addressing error?

7. Isthe method used to separate lateral erosion from bed aggradation/degradation appropriate?
Would you suggest any alternative method be utilized?

In addition to providing written comments and responses to the General and Technical questions
above, each reviewer was charged with providing a separate comprehensive rating and
recommendation utilizing the following format:

RATING
Please score each aspect of this set of chapters using the following rating system:
1 = Excellent; 2 = Very Good; 3 = Good; 4 = Fair; 5 = Poor

Category Rating
Scientific soundness

Degree to which conclusions are supported by the data
Organization and clarity

Cohesiveness of conclusions

Conciseness

Important to objectives of the Program
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RECOMMENDATION (Check One)
Accept

Accept with revisions
Unacceptable

If a peer reviewer checked “Accept with Revisions” or “Unacceptable,” that reviewer was directed to
explicitly state what changes would be required to change the recommendation to “Accept.” This
is a critical step in ensuring the Program understands potential fatal flaws or major areas of revision
that must be addressed before finalizing these documents and seeking Governance Committee
(GC) approval.
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2.0 Peer Review Process
Dr. Chadwin Smith of the EDO facilitated the peer review process for the PRRIP. The process
included the following steps:

1) Develop a Scope of Work for the peer review.

2) ldentify potential peer review candidates; contact all candidates and screen for expertise
criteria and potential conflicts of interest; obtain biographical sketches and CVs/resumes
for all candidates.

3) Work with the PRRIP Peer Review Selection Panel to vet all candidates and recommend
three (3) reviewers for the Peer Review Panel to be approved by the GC.

4) Communicate with all candidates regarding the Peer Review Panel selection process and
contract with the appointed peer reviewers.

5) Distribute peer review materials to each reviewer and conduct individual virtual discussions
with the peer reviewers to discuss the review scope and documents and to address any
questions.

6) Develop a Peer Review Summary Report providing an overview of all review comments and
a trackable spreadsheet of all specific technical comments. This includes working with
EDO staff to identify key issues identified by reviewers and proposed responses to key
issues and all specific technical comments.

7) Discuss Peer Review Summary Report and proposed document changes/edits with the
PRRIP Technical Advisory Committee (TAC), recommend additional changes/edits, and
finalize for review by Peer Review Panel.

8) As warranted, elicit Peer Review Panel reaction (via electronic responses and/or virtual
meeting) to proposed changes/responses to Sediment Augmentation Data Synthesis
Compilation indicating acceptance or rejection of changes.

9) Discuss responses from the Peer Review Panel with the TAC and recommend final changes
to Sediment Augmentation Data Synthesis Compilation for GC consideration.

10) Seek GC approval of final Peer Review Summary Report including a revised Sediment
Augmentation Data Synthesis Compilation, post for public distribution via the PRRIP
website.

2.1 Selection of Reviewers

The PRRIP requested peer review candidates comprising the following areas of expertise: sediment
augmentation and management; sediment transport data collection and modeling; and utilization
of LiDAR and other tools to evaluate large datasets over time (including dealing with topographic
change and uncertainty). The following is a brief summary of the process used by Dr. Smith to
identify potential peer reviewers for the Sediment Augmentation Data Synthesis Compilation with a
background in one or more of these broad categories of expertise:

Step 1 - Develop a Peer Review Scope of Work.

Dr. Smith developed a Peer Review Scope of Work (Appendix B) for the Sediment Augmentation
Data Synthesis Compilation in consultation with EDO staff and members of the TAC. The Scope of
Work includes background information on the Sediment Augmentation Data Synthesis
Compilation, specific questions to be addressed by each peer reviewer, and a peer review ranking
process.
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Step 2 - Solicit peer review candidates.

Peer review candidates were solicited in the following manner:

e Dr. Smith’s personal expertise network.

o Recommendations from the PRRIP Executive Director and EDO staff.

e Recommendations from members of the PRRIP TAC.

e Candidates previously vetted by the PRRIP ISAC Selection Panel for consideration as an ISAC
members for the open fluvial geomorphology seat on the ISAC in 2023.

e |dentification of subject matter experts in government, academic, and industry fields from
current publications on sediment augmentation, management, and evaluation (preferably in
braided river systems); sediment transport data collection and modeling; and utilization of
LiDAR and other tools to evaluate large datasets over time.

e Peerreview candidates were contacted to determine their interest, availability, and willingness
to serve. This contact was conducted electronically and by phone. Each candidate was
provided with a copy of the Scope of Work and Dr. Smith discussed the anticipated peer review
schedule, desired experience, and potential conflicts of interest with all candidates.

Step 3 - Obtain information from each peer review candidate.

Prospective candidates were asked to provide a short biographical statement and their most
current CV. All candidates indicated the peer review schedule was acceptable and that they would
be able to sign the Program’s Certification Regarding Lobbying and the Program’s Peer Reviewer
Conflict of Interest Form.

In November 2023, Dr. Smith submitted a Peer Review Candidate Report (Appendix C) to the Peer
Review Selection Panel. The Candidate Report identified ten (10) individuals contacted about the
peer review, six (6) of which were presented as a candidates. Based on the recommendation of the
Peer Review Selection Panel, in December 2023 the GC appointed the following individuals to the
Sediment Augmentation Data Synthesis Compilation Peer Review Panel:

Expertise Area(s)
Sediment Sediment LIDAR & Other
R Tools for Large
Augmentation, Transport Datasets:
Name Affiliation Management, & Data T ——
Evaluation Collection & c :af ef;n d
(braided rivers) Modelling Unceftam o
. University of Canterbur
James Brasington, Ph.D. y y X X X
(N2)
Mark Smith, Ph.D. University of Leeds (UK) X X
. - University of Glasgow
Richard Williams, Ph.D. y g X X X
(Scotland)

2.2 Document Review and Peer Review Report Development
In January 2024, Dr. Smith transmitted all review-related documents to and held individual virtual
meetings with all three (3) peer reviewers. The reviewers conducted their independent desktop
reviews between February and May 2024. Peer reviewers submitted the following deliverables:

1) Responses to the General and Technical Questions identified in the Scope of Work.
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2) Ratings of the WEST report and synthesis chapters in five different categories, as well as an
overall recommendation for acceptance.
3) Specific comments on the text of the Sediment Augmentation Data Synthesis Compilation.

This Peer Review Summary Report provides a general summary of the reviewers’ responses to the
General and Technical Questions and their rankings of the Sediment Augmentation Data Synthesis
Compilation. Appendix D includes the full set of comments from each reviewer and Appendix E
includes all specific comments compiled by page and line number (if applicable) in the original
document (before any changes or edits made post-review; see Appendix A). As described in the
PRRIP Peer Review Guidelines and addressed in the Peer Review Scope of Work, all three (3)
reviewers chose to have their review comments attributed throughout the peer review process.
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3.0 Peer Review Results

Below are summaries of the individual reviewers’ responses to the five (5) General Questions
(Section 3.1) and two (2) Technical Questions (Section 3.2) posed by the PRRIP. These summaries
are not intended to be comprehensive, rather they attempt to capture an overview of the reviewers’
primary comments. For the reviewers’ full comments, see Appendices D and E. The comment
spreadsheet was created to capture comments, recommendations, and editorial suggestions by
chapter, page, and line number (if applicable). Ratings and Recommendations relating to
acceptability of the report are summarized in Section 3.3.

3.1 Reponses to General Questions

1. Does the Sediment Augmentation Data Synthesis Compilation adequately address the overall
objective - to synthesize multiple lines of evidence from the Program’s full-scale sediment
augmentation experiment to assess overall results and provide useful information for decision-
making related to future sediment augmentation management actions?

Brasington — Answered throughout general and specific comments on Sediment Augmentation
Data Synthesis Compilation, see Appendices D and E.

Smith —Yes. This is a well presented and well-compiled report of an interesting management
implementation. A data-rich approach is taken, and the data are interrogated thoroughly and
appropriately. The use of multiple lines of evidence that each confirm a clear outcome adds further
support to the conclusions made. My comments above are mainly focused on increasing the clarity
and adding further contextual information to support decision-makers, but | endorse the findings
made here.

Williams — Overall, | consider that the report has the correct overall experimental framework to
address the Big Science Question: “Is sediment augmentation necessary to create and/or maintain
suitable whooping crane habitat?” In particular, it presents a wide-ranging set of different lines of
evidence. However, | do consider that there are a number of issues that require clarification or
additional supporting analyses that could help to support some methodological assumptions that
have been made, including the characterisation of uncertainty in the volumetric change estimates.
| recommend that the Executive Summary is carefully revisited following any revisions and, in
particular, a graphical diagram that summarises the various conclusions for different segments of
the river may help to summarise the information for decision makers.

2. Do the authors draw reasonable and scientifically sound conclusions from the information
presented? If not, please identify those that are not and the specifics of each situation.

Brasington - This report is an impressive and comprehensive examination of an ambitious field
experiment. In recent decades, sediment augmentation has emerged a well-established
intervention that aims to address the physical and ecological consequences of impounding and
regulating natural river flow regimes. Few attempts to achieve this, however, have been designed
as effectively and scrutinized as robustly as detailed here. The approach taken is distinctive, and |
would argue world-leading, for its application of powerful emerging technologies. The acquisition
and interrogation of dense topobathymetric lidar covering a 6-year period provides an unparalleled,
data rich lens through which to assess this intervention. While | have some technical questions
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over the precise approach to the volumetric change analysis and uncertainty estimation, | find the
broad geomorphological interpretation astute and compelling.

Smith —Yes. The data are clearly presented and support the conclusions made. While | have minor
suggestions regarding data presentation of the volume change results, these are simply to give
further confidence that systematic errors are not problematic. The fact that the evidence presented
by the volumetric change analysis confirms previous thalweg-based analysis suggests that none of
this would adjust the overall conclusions made.

Williams — Answered throughout general and specific comments on Sediment Augmentation Data
Synthesis Compilation, see Appendices D and E.

3. Are there any seminal peer-reviewed scientific papers omitted from consideration that would
contribute to alternate conclusions that are scientifically sound? Please identify any such
papers including citations.

Brasington — Additional references integrated into comments, see Appendices D and E.

Smith — | suggest that the overall conclusions are scientifically sound. The citations | presentin this
document regarding DEM differencing (Wheaton et al., 2010; Brasington et al., 2012; Smith et al.,
2015) and sediment budget segregation (Wheaton et al., 2013 in minor comments below) are
simply alternative approaches to some of the methodological choices here.

Williams — A reference list to the associated citations is provided below. | note that the report
doesn’t contextualise the effects of sediment augmentation with other global examples; this would
be likely required for publication and the authors may wish to consider broader contextualisation
for this report. As a starting point, | would recommend the review by Staentzel et al. (2020).

4. Are the statistical methods and modeling tools used valid and current, and are the associated
results presented in a manner useful to Program decision-makers?

Brasington — Answered throughout general and specific comments on Sediment Augmentation
Data Synthesis Compilation, see Appendices D and E.

Smith —Yes. There are no issues here. The most complex statistics (GAMMs) are well explained and
represented visually. Overall, the report takes a visual approach to representing the data which are
also quantified into summary statistics. It is very clear. There were few details on the modelling
methods used, though these were often not the core of the analysis, but rather provided a step of
the analysis (e.g., to identify a wetted area for given discharge). | was a little unclear as to where in
the workflow these models were used and their impact on the final findings (see main comment
above), but again | should reiterate that | do not think this has any impact on the conclusions.

Williams — Answered throughout general and specific comments on Sediment Augmentation Data
Synthesis Compilation, see Appendices D and E.
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5. Are potential biases, errors, or uncertainties appropriately considered within the methods
sections and then discussed in the results and conclusion sections?

Brasington — Answered throughout general and specific comments on Sediment Augmentation
Data Synthesis Compilation, see Appendices D and E.

Smith — More discussion of these for the volumetric change analysis chapter would be useful (see
main comment 6 above). The relative magnitude of different uncertainties relative to the
differences observed could be better articulated. | should add that | see no cause for concern,
rather itis in the interest of clear reporting to do so. Presenting DEMs of Difference would add
further confidence that there exist no outstanding systematic errors in the data.

Williams — Answered throughout general and specific comments on Sediment Augmentation Data
Synthesis Compilation, see Appendices D and E.

3.2 Responses to Technical Questions

6. LiDAR data was processed to remove non-random error to the degree possible. Accordingly,
two- and three-dimensional change analyses did not utilize methods (e.g., thresholding) to
quantify and/or account for error. Was that an appropriate approach? Would you suggest an
alternative approach to quantifying and addressing error?

Brasington — Answered throughout general and specific comments on Sediment Augmentation
Data Synthesis Compilation, see Appendices D and E.

Smith —There is a precedent here (Anderson, 2019) which is cited by the report. While it is not my
preferred method, | think it is appropriate for the scale of the study. The largest assumptions in the
report arise from the calculation of sediment volume changes from the 2009 LiDAR data that had
no bathymetric component (P90). The report clearly flags the uncertainty arising from this (e.g.,
P94) but would likely be the most open to criticism. As described in my comments above, | would
like to see more DEMs of Difference to help clarify visually that no residual systematic errors
remain.

Williams — The reporting of vertical errors before and after post-processing to minimise systematic
errors is not sufficiently detailed for me to be able to assess the effectiveness of this correction
(see comment g above). It would also be useful to know more about the roughness (i.e. grain size)
of the active channel to discern what the influence of roughness may be on the character of the
LiDAR derived surface. | also envisage that the presence (and likely removal) of vegetation from the
LiDAR derived surfaces (e.g. sparsely vegetated bars) will also contribute uncertainty that is more
spatially variable in character than that which has been systematically corrected. In my
experience, | have conducted and reviewed very few sediment budgeting analyses that haven’t
quantified uncertainties, often although not always using the types of probabilistic thresholding
approaches reviewed by Vericat et al. (2017). Although the authors cite Anderson (2019), Anderson
still argues that estimated uncertainty bounds should be part of a quantitative estimate of
volumetric or mean change (second bullet point in the conclusion e.g. Figure 11 and Table Il of
Anderson’s (2019) example). | recommend that either Vericat et al.’s (2017) and/or Anderson’s
(2019) approaches could be used to characterise uncertainty and enable more rigorous
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assessment of whether some of the observed changes are indistinguishable from zero within
uncertainty.

7. Is the method used to separate lateral erosion from bed aggradation/degradation appropriate?
Would you suggest any alternative method be utilized?

Brasington — Answered throughout general and specific comments on Sediment Augmentation
Data Synthesis Compilation, see Appendices D and E.

Smith — | can see that this method makes intuitive sense and is defensible. My previous experience
was with the method described by Wheaton et al. (2013) of segregating the sediment budget by
mechanism. The approach implemented here has the benefit of simplicity and would likely result in
the same outcome. As per my minor comment (below) on P85, some visual example of this
segregation process would be helpful as the description of the methods here was quite brief.

Williams — See comment (h) above for my answer to this question. In summary, the approach used
may be appropriate, but | would like to see a comparison to manual expert interpretation to enable
a quantitative assessment of the quality of its ability to segment this type of geomorphic change.

3.3 Ratings and Recommendations

Reviewers rated the Sediment Augmentation Data Synthesis Compilation using the following PRRIP
rating system: 1 = Excellent; 2 = Very Good; 3 = Good; 4 = Fair; 5 = Poor. Table 3-1 summarizes each
reviewer’s ratings.

Table 3-1. Peer reviewers’ comprehensive ratings of the Sediment Augmentation Data Synthesis
Compilation, by category.

Category Brasington | Smith' | Williams?

Scientific soundness 1 2 3
Degree to which conclusions are supported by the data 1 2 3
Organization and clarity 1 3 2
Cohesiveness and clarity 1 2 2.5
Conciseness 1 3 3
Important to objectives of the Program 1 2 1

Rating Average 1 2.3 2.4

The peer reviewers were asked to provide their recommendation to either accept the Sediment
Augmentation Data Synthesis Compilation, accept it with revisions, or deem the report
unacceptable. All three reviewers recommended the Sediment Augmentation Data Synthesis
Compilation be accepted with revisions. To accept the Sediment Augmentation Data Synthesis
Compilation, the peer reviewers suggested the following key revisions:

" Smith transposed the rating scale (e.g., Categories rated a “4” should instead be rated a “2” etc.). Those transpositions have been fixed
in Table 3-1, the original ratings remain in his comment set.

2 Williams transposed the rating scale (e.g., Categories rated a “4” should instead be rated a “2” etc.). Those transpositions have been
fixed in Table 3-1, the original ratings remain in his comment set.
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Brasington:

| have raised a number of discussion points through this review, the most significant of which relate
to the DEM differencing methods employed in Chapter 4 and, in particular, the absence of formal
quantification of volumetric change uncertainty. | appreciate the approach taken by the team in this
regard but would encourage them to consider the range of options available to compute the
residual systematic error and to incorporate this within the presentation of the results.

Smith:

1. Context. Comments 1-3 all deal with background context. These were things | felt would enable
decision makers to better interpret the evidence provided. Some text on the catchment, flows,
history, etc., would be useful, but | recognize that this may not be appropriate for the intended
use of the report.

2. Structure. | would try to split out result description and interpretation where possible. | realize
this is challenging in places. A brief summary section to directly relate key conclusions back to
the underlying evidence presented would be helpful here (either at the end of the document or
making better use of the existing Executive Summary). The description of the data collection (i.e.,
LiDAR, flow gauges and related data) could be expanded, separated out from results description
and interpretation and moved earlier in the document.

3. Volumetric changes. The LiDAR volumetric changes section would benefit from presentation of
DEMs of Difference to visually identify any residual systematic errors. Consideration of the
relative magnitude of potential errors would also be useful alongside the magnitude of observed
topographic changes. See the main comments 6-7 above.

4. Minor points. | have a number of minor points below. While these don’t all require action, it
would be good if they could be considered.

Williams:

1. Scientific Soundness. An enormous amount of effort has been spent acquiring, processing
and interpreting data. However, | consider that some clarifications are needed, which would
enable this score to be increased.

2. Degree to which conclusions are supported by data. These are generally sound, but |
consider clarifications are needed to ensure that conclusions are appropriate. Addressing
these would enable this score to be increased.

3. Conciseness. See comments on presenting a clearer contextualisation, organising methods in
one place, and using more cross-referencing to avoid repetition.

3.4 Other Specific Comments

In reviewing the results of the peer review and evaluating potential responses to specific
comments, EDO staff identified four (4) key comments regarding analysis and methods that will be
discussed with the TAC and the Program’s Independent Scientific Advisory Committee (ISAC) to
elicit feedback on the direction of the proposed EDO responses. Table 3.2 provides more detail on
those key comments:
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212 Table 3.2. Key peer review comments on analysis and methods, and proposed EDO responses.
213

1. LiDAR and Raster Differencing Uncertainty

We requested feedback on our decision not to threshold our LiDAR data or quantify/account for
error in our two- and three-dimensional analyses. Most reviewers understood our reasoning but
wanted to be shown more clearly a) what the error was and b) how much thresholding/not
thresholding would have altered results. For example, Brasington asked us to include more
details and evidence regarding the LiDAR contractor’s removal of systematic errors, while
Williams pointed out that Anderson 2019 (which we cite) “argues that estimated uncertainty
bounds should be part of a quantitative estimate of volumetric mean change” and suggests that
we characterize uncertainty using either Anderson 2019 or Vericat 2017 approaches.

EDO Response:

EDO Response: We agree with this advice and have several ideas for how to address it.

Methodological Details: We will present a more thorough description of how the LiDAR
contractor collected, verified, and post-processed the data.

Systematic Error: We will test for residual systematic error in our post-processed LiDAR by
showing year-to-year elevation changes at known stable points (Figure 1). Year-to-year elevation
change on interstates and other stable features should be very small and normally distributed
around zero. We will also investigate magnitudes of error where in-channel vegetation changed
year-to-year based on Brasington’s comment that the conversion from vegetation height to bare-
earth elevation may be prone to systematic errors.

2. Lateral Erosion Delineation Method

We asked reviewers to consider whether our method of separating lateral erosion from bed
aggradation/degradation was appropriate. While most found the method appropriate, Williams
asked that we evaluate how the method works compared to “expert manual interpretation” as
used in Wheaton et al. 2013.

EDO Response:

We will address this by comparing our more automated method of hydraulic model result
differencing with the Wheaton method on two small reaches of river in order to validate the
automated method. Staff will independently delineate lateral erosion by hand using differenced
rasters and aerial imagery, after first reviewing a manually delineated test reach. The test reach
will help the staff agree upon the process and definitions, while the independent delineation will
allow an examination of the effect of individual bias in manual interpretation. Areas of hand
delineated lateral erosion will be compared with the area delineated in our report. We expect to
visually compare the locations and intensity of lateral erosion predicted by our systematic
remote sensing process and the manual interpretation. We will also quantify and compare the
volumes predicted by both methods.

3. Analyze the North Channel as a control reach

Williams suggested we conduct geomorphic analyses (wetted width, sinuosity, longitudinal
profiling, etc.) on the north channel to serve as a comparison to the J2 Channel. The reasoning
behind the suggestion is that these two branches of the same river have many similarities, but
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only the J2 Channel has been impacted by the hydropower return, so the North Channel may act
as a “controlreach”.

EDO Response:

While we agree that further examination of the North Channel would be interesting, we do not
predict that it would add meaningfully to the conclusions of our report. This is mainly because
the North Channel and J2 Channel differ not only in sediment inputs (clearwater return vs.
natural regime) but also in flow variation and magnitude. For decades, the J2 Channel has
experienced little variation in flow while the North Channel has experienced frequent very low
flows and several floods (Figure 2). If the North Channel represented the J2 channel but with a
natural sediment regime (i.e., no clearwater discharge), then comparisons between the wetted
width, sinuosity, longitudinal profiles, and other variables between the two channels would
provide helpful information on the impact of the changes in sediment transport regime since the
beginning of J2 Return flows. However, we propose that the North Channelis in practice a poor
control to isolate the impact of sediment transport differences.

4. Volume Change Analysis

Brasington and Williams commented on our approach to summing bed volume change in each
region to compute net change rather than providing the raw values of aggradation and
degradation similar to Vericat, 2017. Williams suggested that it would be “beneficial to more
extensively segregate erosion and deposition.”

EDO Response:

We are currently uncertain of what the benefit of this segregated accounting would be for our
stakeholders. To address a different comment from Brasington we are planning to add more
figures of year-to-year LiDAR differenced rasters (Figure 3). We believe these additional figures
may also help to add context to our “net change” values by visually depicting the areas of
aggradation and degradation on the channel bed.

214
215 All other comments provided by each peer reviewer can be read in fullin Appendix D. Specific
216 comments have been pulled out into a matrix spreadsheet in Appendix E and organized by
217 Reviewer (alphabetical), Comment Number, Type, Topic, Chapter, Page, Line,

218 Comment/Paraphrase, and Proposed EDO Response. Each comment is included fully or is

219 paraphrase to save space, and a proposed response from the EDO is provided for further

220 discussion with the TAC.
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