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Overview

1. Conceptualizing the Downstream Ecological Effects
of Reservoir Sediment Release Tech Report

2. Hydraulic Analysis for Sediment Release Scenarios Tech Report
3. Sediment Web Application Tool Demonstration

4. Q&A
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Conceptualizing the Downstream Ecological Effects of Reservoir Sediment
Release TR

Report content:

» Hydrological and sediment regimes
e Up, down, in-reservoir effects
* Need for sustainable practices

e CWA Sec 404
e Physical effects
e Effects on habitat

e CWA Sec 401
e Effects on WQ
e Effects on habitat

. - e ESASec7and9
Aq uatic O rga nism * Effects of WQ and fluvial geomorph
Effects

R&D Ga pS & * Workshop findings
. e Lit review findings
Recommedations
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Introduction: Need for sustainable practices

Yesterday Today Tomorrow
Sediment Temporary Sediment flows
flows sediment balanced
balanced imbalance =
: MANAGE
SEDIMENT
Proposed

Pre-dam sediment
balance

Management
Decision

Trapping sediment
in the reservoir,
channel erosion
downstream

Storage
maintained

%D() NOTHING

Storage
lost

Paonia Reservoir, Colorado (Randle et al. 2019)



Geomorphic Effects: CWA Sec 404

* Sect 404 - requires a permit for discharges of dredged or fill material into
the waters of the United States, including wetlands

* Regulates activities resulting in sediment altering aquatic ecosystem
integrity (e.g., excessive sediment released into water)

* Information needed for least damaging practice alternative analysis,
avoidance, minimization, mitigation plan, monitoring, etc.

MaaB et al. 2021 noision



Terrace Riffle Pool Grain (D50) MNotes

Formation Erosion Erosion Clear-water scour; armering

Formation Erosion Eros./Dep. Parallel 1: direction depends on
material, bank cohesion/veg., and
thresholds

Disintegration Eros./Dep. Erosion Incision vs widening (bank

strength/confinement)

Erosion Deposition Deposition Aggradation; braiding risk

Formation Deposition Deposition Aggradation; width conditional
(cohesive banks — narrowing; weak

banks — widening)

Equilibrium

Erosion Deposition Depesition in low-velocity zones

(pools)

Disintegration Deposition Erosion Higher energy: instability 1

Disintegration Deposition Eros./Dep. Unstable; fines — shoaling, coarse

pulses — deep scour; braiding risk
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Legend Sediment Excess Suspended Sediment H Sediment Deficit

! ' . : | : '

Aggradation-Degradation Aggradation/Sedimentation |1 Turbidity ||1Turhldlt\f | Erosion/Incision | Aggradation-Degradation Coarse
— Episodes (Abrupt) (Managed action) ‘ ‘ Episodes (Abrupt) Sediment

Sediment decrease Light l l

¥ Widening
Increase / Decrease Overbank deposits Substrate Size T Fine Substrate size Substrate Avulsion
Channel Bed Deposits distribution substrate habitat | A Pelagic Habitat distribution diversity Interaction-Tributaries
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Interaction * A Bed Form
A Channel Patten
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Ecological Effects | Channel Reach and Units
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| Riffle | | ] l Channel Bed | | Middle Bar/Island * ] | Point Bar / Sandbar* | |
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|I Fine Grain ""Coarsegrain | “ Fine grain Hl Riffle ‘ hﬁneGrain l I" Erosion | I Grain || Grain | | Grain | ( Grain ] Sediment
fine if sandbar storage
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A v L v A i
| Embeddedness | Formation | [fembeddedness | | Pootdepth | [t sitation | [ 4 siope MiddleBar || Erosion Bar Bar Temporary | | Sediment
‘ A Width (acute) formation formation overbank source

Sediment increase

Inorganic sediment

—_— ! v T concentration Tpeneiratinn v

A Depth +

| | oo | wn [t 2

space ¥ A\ Riparian

Coarse {Chmn'ﬂ] l habitat
Interstitial sediment ‘ “,ﬂdth h&
habitat engt

A Benthic Habitat | A Edge Habitat | A Riparian Zone
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Water Quality Effects: CWA Sec 401

Pollutant discharge permits into navigable waters to ensure sediment discharge meets local
water quality requirements.

Certification includes monitoring, limits, and other conditions to ensure compliance with the
CWA and local laws.
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Sediment
Characteristics

Sediment Properties
(Grain sizes, contaminants, nutrients...)

Water Quality
Monitoring l l

Table. Example General Surface Water
Quality criteria; Classification EPA: FW2;NJ.

Constituent Concentration
(mg/1)

Dissolved Oxygen 7.0-FW2-TP

(00) v

Phosphorus (P) Non tidal stream-0.1 Phosphorus Siltation,
Lake-0.05 v Embeddedness

PH 6.5-85 Turbidity |

v v
250 v Algal Blooms /

Coastal Pathogen L

0.908 (Salinity, Contaminant
Conductivity...) Deposition

0.846

Zinc 0.950

Nitrato (N) 2-FW1

‘maximum of
235/100 ml
Fw2-Fresh Water classification with man-made water discharge

Ref. Ref. (Effective July 29, 2020) Surface water classifications, designated uses, quality
criteria and policies and procedures for the waters of the State of New Jersey
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Legend: iy O Problems
anagement Sediment deficit-Downstream
M nt
| SIEnELEGE | Release of Reservoir Sediment Sediment accumulation-Reservoirs
Water Quality (Method Used: flushing, bypass etc}.) Gaps on beneficial and negative effect on

component el ’J sediment release

Suspended sediment

! !

. . Water turbidity ‘ Contaminants Nutrient
Organism-Species
| | ' (gravel, sand, sild and clay) ‘.‘(clw particles absorbed) ‘.‘ Organic Matter

| Ecological Impact |

Decrease ——» '.

Increase ——» M+

| mn; bloom |

Not included:
* Connectivity Gill az:asion
* Temperature Cogging
* Floodplain

forest
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Aquatic Organism Effects: ESA Sec 7 & Sec 10

* Protects endangered species and their habitats

* ESA Section 7 mandates that federal agencies ensure their actions do not jeopardize
endangered species or habitats
* Requires a multi-step consultation process with USFWS and NMFS, potentially
including a Biological Assessment and formal consultation

e ESA Section 10 governs non-federal activities that may affect endangered species
e Requires an Incidental Take Permit and a Habitat Conservation Plan to minimize
impacts on species and habitats




Management actions Sediment Mitigation
* Unmanaged (historical) — Measures
No action (sediment deficit) * Environmental windows

/ \mlﬂd release

Grain Size Magnitude Timing
Washload | Bed Material Load Supply | Capacity Duration Season

el

Bound Constituents Channel Morphology
(nutrients, metals,...)

Light Habitat Season
Connectivity —— Effects
Vary

Primary Production

Microbial Activity
J Spawning Substrate

Dissolved Oxygen
¥
pH

Biodiversity Ecosystem Productivity Disease Proliferation Ecosystem Services
Food Web Structure Invasive Species Dynamics Resilience

Unclassified



Gaps and Recs: Workshop Findings

e Conduct baseline surveys (sediment, bathymetry, ecological benchmarks) for reservoirs slated for
management.

e Design and pilot standardized release-specific monitoring protocols (BACI + event triggers) at 3—5
representative sites.

e Develop a coupled, regionally parameterized modeling suite (sediment - water quality - habitat
— taxa) with uncertainty quantification.

e Operational clarity and management objectives. Participants noted that uncertain or shifting
management goals undermine good monitoring and create conflicting expectations about
acceptable impacts.

e Run targeted field experiments to derive taxa- and life-stage thresholds for turbidity, burial,
dissolved metals, and hypoxia.

Launch funded pilot release experiments under adaptive management frameworks, with
pandatory data sharing and practitioner training. "
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Gaps and Recs: Literature Review

e Case study access: documented studies from different management alternatives, reservoir design, or
geographic variability difficult to find or access

e Focus on Salmonids and downstream effects: Most research centers on salmonids, with limited studies
on other endangered aquatic species or other aquatic organisms. Upstream and in-reservoir effects rarely
published.

e Lack of Species-Specific Data: Few studies address sediment effects on species adapted to low-visual or
sediment-rich environments.

e Unclear Sediment Release Thresholds: The optimal sediment release volumes that balance
ecological benefits and species safety are not well defined.

* Long-Term Impact Gaps: Insufficient data on long-term effects and species recovery after
sedimentdisturbances.

% Compound Effects: Insufficient information on compound effects (e.g., extreme weather events, reservoirs
{ 4 in series). o
e




Hydraulic Modeling of Environmental Effects of
Sediment Release TR

* Co-authors: Logan Rowley, Sam Wiest, Keith Gido

e Collaborators:

* CENWEK, particularly J. Shelley, M. Boyer, K. Bingham and M. Mansfield in
technical expertise regarding sediment release and study design; J. Albrecht,

D. Wansing, in data collection and monitoring; and L. Totten for WID project
management.

e (Editing, soon to be published)



Scope of Analysis: Scenarios

e Backwater

. . St fl
Confluence of Big Blue River | effects
e Mesohabitat

and Kansas River.

Comparison of current or
o 0 0 )) ) .
existing” conditions relative to sediment \ o Concentration

sediment release. Gradation .
(3) e Deposition

Designed to inform
management decisions based
oh environmental context.

prawdown | ® Concentration
) after flushing



Literature Review : Geomorphic Outcomes

Focused on “Fine Sediment Release” on
Geomorphology and Ecology:

e Every river has its own responses: Balance of
sediment-transport-limit and flux.

 Deposition in slow-moving areas: filling of
pools, channel edges.

 Deposition of fine sediment may support
vegetation recruitment.

* Coarser materials are more slowly flushed
and contribute to more significant
geomorphic change.




Literature Review: Managing for Ecology

* Negative effects of flushing may be
short-lived; depends on life history
of affected species.

* Duration and frequency of flushing
strongly affects ecological
outcomes.

* Flushing during high flows will
emulate historic event conditions.

* (Clearwater flushing after release is
recommended.




Conceptual Model

* Link physical habitat

Management actions

Not Included:
: . s
s * No action (sediment deficit) = 2

o T {

C h a n g e a g n I t u d e Of . Olhefm::nu(hm * Water Injection Dredging *  Controlled rcl.casc (e,

’ floodplain forcsts,...) Hydrosuction reduced duration)
disturbance, with f— vpiae | [ g
)/ | | Washload | Bed Material Load Supply | Capacity || Duration | Seasonality

- e s e e S WS e Em Em mm E S SN S ey e Em R mm T WM RS S mm o

potential changes in fish | S i

(nutrients, metals,...)

[] [ —~a
[ Light Downstream l Floodplain Access
populations. ===
Legend w Y ; ' S— =
Algal Production J Predation l | Gill Abrasion || Siltation Refugia

e (ERDC-TN EMRRP-EI-6) = o] < |
ernandez-Abrams, D. D., Bailey, S. E., & McKay, . s e
022). Environmental Effects of Sediment @ -
om Dams : Conceptual Model and o Biodiversity i
teview for the Kansas River Basin i

1eer Research and Development

ieved from https://erdc-
il/ispui/handle/11681/44880
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https://erdc-library.erdc.dren.mil/jspui/handle/11681/44880
https://erdc-library.erdc.dren.mil/jspui/handle/11681/44880

Sediment Transport Model: Geometry |
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Bulletin 17 Plot for Big Blue River at Manhattan Bulletin 17 Plotfor Kansas River at Fort Riley
Return Period Return Period
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Shear Stress at BBR near confluence (psf)

@ Scenarios A Coincident Frequency = 1D HECRAS Results
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Sediment and Drawdown Scenarios

e Sediment volumes and Gradation:

* Existing Condition .
* Fine Sediment Flushing .
e Historic o
e Drawdown: Clearwater simulation P - I .
following sediment release B
ontinuous flow volume

ction of flow

‘V
V¥
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Results: Suspended Sediment Concentration

Big Blue River (BB) at Confluence
—— Existing
—— Fine Sediment Flushing

Historic

HFKR-LFEB

Kansas River (KR) at Model Boundary

—— Existing
—— Fine Sediment Flushing

Historic HFKR-LFEEB

20 HEC-RAS simulations are combinations of high flows
[HF} and low flows (LF] for Big Blue River (BB} and Kansas
River (KR)

HFKR-HFBB ©
qj; W 5+ LFKR-HFBB

LFKR-LFBB

HFKR-HFBBC
.'ll X Ty
{sgﬁ,gx . LFKR-HFBE
| &

LFKR-LFBE



Results: Sediment Deposition/Erosion

A A * Erosion and deposition
depends on backwater
effects.

B - .y
i * Deposition occurs at
/ o .
¢ channel edges in Big Blue
e W C River
| | * Erosion occurs near
e tatin D confluence at high Big
- Blue River flows, in
S S response to slope
700 -850 0 1,700 Feet e o adjustment.
A'p
I




Results: Drawdown

aied Tt | _ali
' 500 cfs

e Backwater effects when
Kansas River flow >> Big
Blue River, then sediment
becomes stored in Big
Blue River.

2000 cfs 3 / *& 2000 cfs

: Vel ! __}( ‘."5" _"' :
3.1 i craliel -

Figure 14. The “Continuous” (left) and “Drawdown” (right) drawdown scenarios for
Low-Flow-Kansas River/Low-Flow-Big Blue River at 3 hours following sediment
release.




Mesohabitat Change

Fine Sediment Flushing LFKR-LFBB HFKR-LFBB HFKR-LFBB & | LFKR-HFBB | LFKR-HFBB &
Relative to Existing Clearwater Clearwater
Sediment Regime Flushing Flushing

T

Shallow Pool 0 0 ™ T
Medium Pool ™ 0 ™ ™ T ,
Deep Pool 0 N2 T T T
Raceway \E 0 NE N% N% j
Deep Pool, too fast ¢ A ¢ 0 ¢ ity —_
Existing Condition Fine Sediment Release |
VALUE VALUE
Il shsiow Pool Bl sheiow Pool
B Mesium Pool B Medium Pool
[[] peep Pool [ peep Pool
[ Festrittte [ Fastriffie
I Recewsy 750 Fee (MMM Racewsy 750 Feet
~ lj Deep Pool, mid velocity [:] Deep Pool, mid velocity

Il 0<<r Pool. high velocty

* Existing planform has depths too great and velocities
too great to be considered habitat according to

7 | Legend

e
£ | Clearwater

Legend Flushing after Aadland 1993.
Sl ooy ,
* Changes occurred in channel edges.
.; Shallow Pool :; Shslvlo'.\ Pocl . . .
i M * Clearwater flushing increased pool habitats and
[ Festritfie [ Fastriffle N
B e Y| reduced fast moving areas.
] Sf:SﬁPI:s’Iry 1,300 650 0 1,30 : et = ifffeffly _ 1,300 650 0 ,200Wee
U et el o e A

- -

LFKR-HFBB existing (left) versus fine sediment (right) after continuous clearwater flushing.
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Sediment Release Web Application Tool (Alpha)

Contributors: CESPA (Chris McGibbon, Micael Albonico); CENWP (Trey Crouch, Betsy Summers); EL (Susan
Bailey, Phil Gidley); USBR (Jen Bountry, Melissa Foster)

e
T S

e Collates case studies of sediment release,
sediment analysis, and
ecological/sediment studies in the US.

* Meant to bring literature and case studies
at the finger tips for District and other
practitioners about evaluating sediment
release.




Why a Web App?

Reports

Monitoring Geomorphology to
EMRRP Inform Ecological Outcomes

wwwwwwwwwwwwwwwwwwwww
Affected by Sediment Release

Guidance

1l  IN|

—— )

f ]

' -

=Y

Models

Database

P
o=
)

Consumption in Web App

e Hub to share resources and data:
Full breadth of available resources

* Browser-based; no installs

* Rapid updates keep pace with
evolving science & policy

e Reduces time spent collecting and
analyzing resources.

* Exportable data for analysis or
comparison across sites or regions



Web App Platform: ArcGIS Experience Builder

o=t e | e Cloud-hosted Saa$S within ArcGIS
— ArcGlIS Online Online
 Secure HTTPS URL, no server
maintenance

* Widgets for maps, charts, GIS
operations, images, surveys

e Built on React/ArcGIS JS API:
customizable & responsive



Data Collection and Processing

1. Working with major dam operators including
Districts interested in assessing sediment
release potential (SPA, NWP) and USBR.

2. Collated case study information from these
partners as well as 400+ articles/documents of
Sedimentation Investigations in Rivers and
Reservoirs

3. Surveys cleaned up and converted from excel
workbooks into ArcGIS online hosted feature
layers for Web App

ArcGIS Online
Web Application N



Data layer: Sites

Tuttle Creek Dam, Kansa

sl
ot N

| Green Peter Dam, Oregon

* Point Feature Layer

* Point geometry; one row = one
monitored reach or reservoir site

e 13 attribute fields describe

sediment management activities

* Many fields have predefined c

Sites: Example Fields and Predefined Choices

Site Type Sediment Release Ecological Concern Analysis
Flood Control Drawdown Fish Passage 1D Unsteady Sediment
Dry Dam Water Injection Dredging Spawning Field Monitoring

Sediment Control Dam Removal Water Quality 2D Sediment
River Training Dike Diversion Biological Opinion Hydraulic
Water supply Normal Operation Endangered Species 3D Sediment

Hydraulic Dredging

Dredging

noices



Data layer: Literature

Reports

Guidance

Models

: 'Kmﬂ
(W- -

* Point Feature Layer

* One row = one literature record.
Records can be tied to sites

e 17 attribute fields describe
sediment management knowledge

* Many fields have predefined choices

Literature: Example Fields and Predefined Choices

Data Collection

Modeling

Sediment Characteristic

Sediment Source

Sed Management

Special Cases

Hydraulic Equations Cohesive Bank erosion Sediment release Debris flow
Hydraulic Modeling Gravel Headcut Dam removal Wildfire
Ecological Modeling Sand Reservoir pool Land management Landslide
Laboratory Analysis Suspended Reservoir release Use dredged materials [Earthquake

Public Involved Sed Transport Modeling Rock Suspended Flood diversion Volcanos

HHydraulics Frequency Analysis Bedload Debris Silt dams Ice
p Regression. Flocculation Erosion Deposition control
4 roe




Reservoir Sediment Management Web App

TEE
7%

.
Find address or place

3 ; Great Lakes
 Minneapolis | ower Fox River H‘"‘:
S Wisconsin @ Big Rapids Dam |“

n South Dakota

\\ G‘?gnne Creek | )]

n

Site Keywords

Great qulns_‘ Site Literature

Site Literature Keywords \, Wyoming

St. Joseph Plarbor Jeﬂy Ex!ensloné
Saylorville Dam - o,

n Towa ochl.go L fTvOnesta Lake

) ' Chades Mmﬁam 'ﬁ
{ - d ° i Indiana W’
! ‘ J: ! Indianapolis Cd“mb‘”
G (R B S Map View :

€
’%
General Literature Keywords 2, National Inventory of Dams Data

Nebraska

4y
Nevada , 1llinois

: hio Rﬂ’lﬁ'élmau j
R Y ) GRS St Lous & I

. J { ) ! T Lovisville
AN O N S qugﬁPointBammCawo Iunols

34,
f*x‘\

Hoovef Dﬂm B Y R T T s U i RS s Y R .
{01".35" g Colarado | e b D
/b

Plateav |
Theodore,&qgseveltDam New Mexico

< {

e A PW& Creek

—) SanDIego | 74
Fi USGS | Esri, TomTom, GaMFAO NOAA USGS, EPA, USFWS Powered by E<

Sites Site Literature General Literature All Literature .

Naﬂwllle

Oklahoma okl city Feﬁeld Lake

Arkarlmekahalné‘aqgks

South
«. Carolina

Atlanta
o

Algknma

’ Q Search

Site Name NIDID % -+  Responsible District/Agency Address

Tuttle Creek

Fall Creek

Cochiti

Bonnet Carré Spillway

Ohio River

Filtered Results
Sites: 138
Site Literature: 145
General Literature: 79

Mud Mountain Dam
4

Total: 138 | Selection: 0

KS00012

OR00007

NMO00404

WAO00300

ysace

Data Table

lanhattan, KS

USACE
USACE,New_Orleans_District
USACE,Lousville

USACE,Seattle_District

Unclassified

ochiti, NM
New Orleans, LA
Mound City, IL

Enumclaw, WA

Manhattan, KS

Cochiti, NM
New Orleans, LA
Mound City, IL

Enumclaw, WA

*2eRDC
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Sed Release
Ecological Concern
Site Type:

Address: M:
Cit'y

Site Literature

Selected
Data
Properties | oo

Document Type: Th
Purpose i
Modeling:

Adaptive Management:
Sediment Characteristi
Sediment Sourc
Ecohydrolo
Ecohydraulics:
Ecological Systems:
Future Conditions

Risk & Uncertainty: N

Geography:
Sust Sed Mgmt
Land Us
Channel Type:

National Inventory of Dams Data



Data Filters

» Site Name

ollection

Meodeling

Adaptive Management

p Sediment Characte

p Sedimen

» Ecohydrology




Add/Modify Data || GIS Layers

___| Select Tool |

caclvull = T e T =it VeD AppP

; S | ) '» ) Great Lakes
Data Filters [ n South Dakota  Minneapolis | ower Fox River Lake Selected Data
) Thag: : - ¥ i

. jon
' Site Ke Wisconsin P Blg Rapids Dam

1
\

\
\
\
/

Site Literature Keywords Site Literature

Great Plains St Joseph Plarbor Jetty Exlanslon§
X . Saylorville Dam - o Detroit
General Literature Keywords v/ R AU Towa } SChiego £ _ Tioriesta Lake National Inventory of Dams Data

Nebraska ° . s 7 Charles Mlllgam "%

<. FENANT i Indiana
d | Y Je B UN ] T E D —Perry Dam Illinois | Indlam'mHSOColumbus W’

ST A ) Kansmc “Ohio Rﬁmmaﬂ -
Q e - St Louis s
' ; ‘ . Lotisville - >
2 WA 4 ' qu;ggPointDamtoCauro lunols

% HooVer Dam 7 i
& . Las Vi Colarado | 13 y ¥ Nashvllle

I f°. 3 Plateav e, Oklahoma  Okiahoma City Fgm?eld Lake
Theodore,%qgsevelt Dam  New Mexico & {
‘—\ PWﬁ Creek ‘,' Fe WSSy { | WL __carollna

| san Diego , : )
<F1 USGS | Esri, TomTom, Gaﬂm(g RAO, NOAA USGS, EPA, USFWS Powered by Eq

| l

' Sites Site Literature General Literature All Literature

Qe

a
Site Name «« NIDID # «-+  Responsible District/Agency «  Address . i (]

Tuttle Creek KS00012 USACE Manhattan, KS Manhattan, KS
Fall Creek OR00007 USACE
Cochiti NMO00404 USACE Cochiti, NM Cochiti, NM

Bonnet Carré Spillway USACE,New_Orleans_District New Orleans, LA New Orleans, LA

Ohio River USACE,Lousville Mound City, IL Mound City, IL
Filtered Results

Sites: 138

Mud Mountain Dam WAO00300 USACE,Seattle_District Enumclaw, WA Enumclaw, WA
Site Literature: 145

4 O ——

General Literature: 79 Total: 138 | Selection: 0 : R ‘
Unclassified ‘
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Example Workflows

Data automatically found by web app

Starting Point

Web App Actions

Site Data

Site-Specific
Literature

General
Literature

Ideal for

Known site(s)

Search Site =
auto-select linked
site literature

v

Targeted
reservoir analysis

Region/HUC

Toggle HUC layer
=> spatial filter

Regional analysis

River corridor

Trace river or select
by layer = spatial
filter

Compile
longitudinal data

Filter Keywords

Use categorical
filters or browse
data tables

SN S

v
v
v

Categorical or
thematic review
across basins

N'p

‘V
Ve




Workflow Example: Tuttle Creek Dam

Reservoir Sediment Management Web App

Data Filters

——— e Zoom to Tuttle Creek or select Tuttle
Creek from the Site List

e Site Literature Tab = 6 resources!

State
Tuttle Creek

< v

* General literature can be separately

[o]e]
& browsed, selected
Site Title + +++  Year % +++  Author
Tuttle Creek  Characterizing and Mapping ... 2016 Bloedel, F . B d t = b t t
1s/4cdcf3fa
Tuttle Creek  Monitoring Geomorphology t... 2024 Harris, AE nt rOWS e a a I n We a p p O r eX p O r O
Tuttle Creek  Suspended-sediment loads, r. 2008 Juracek, k eXC e I
Tuttle Creek  Effect of Water-Injection Dred... 2024 Kansas W,
Filtered Results Tuttle Creek  Analysis of a Hydrosuction Se... 2019 Shelley, J
Sites: 138
Site Literatura: 145 Tittla Craak  Ra¥@Anir Sadimant Manana 2015 Shallav
Gapertlitanature; £7 Total: 145 | Selection: 6
dte Year Author  |DOI Purpose Data Collection |Modeling Adaptive Management  [Sediment CharacteristicjSediment Source |
Tuttle Greek |Characterizingand 2016(Bloedel, Fhttps://krex.K Analysis Sediment Laboratory Analysi§Watershed Planning Gohesive Reservoir_Pool,Ban

Tuttle Greek |Monitoring Georl Sand,Gravel,.§ Reservoir_Release |

EL-) e o aspenies il §jt@=Tyttle Creek =>-6 Literature Resources ¥ Feadcu, Sispende

Tuttle Creek |Hfect of Water-IH B Reservoir_Release
Tuttle Creek | Analysis of a Hydrog 2019(Shelley, J |BRDO TN RV Operations |Not Applicable [Hydraulic_Equation]Operations uspended Reservoir_Release
Tuttle Oreek | Reservoir Sediment 2015|Shelley, J [ERDQCHLCHPlanning  |Public_Participat|Not Applicable Operations,Maintenance |Not Applicable Reservoir_Release

=
\




Workflow Example: Gravel Bed Rivers

( \ Reservoir Sediment Management Web App

Data Filters

» Data Collection

» Modeling

» Adaptive Management

v Sediment Characteristic

‘ 1 Selected

(4]

" [ Cohesive
Gravel
O Sand
[ Suspended
( [0 Rock
[0 Bedload

Detroit
C) rles Mill Dar

National Inventory of Dams Data

o et @ * Expand literature filters on the left
Bevins Soint Bam to Cairo, Ilbs East Coast, USA 5
o o‘ o (PR and select Sediment = Gravel
9 Dall ;
@) : * Across Site and General Tab = 36
Wi i, Ryl i resources!
T * Browse data in web app or export to
t 2Nt O 1 d ED Vie Jo
z == excel
E t 1995 le View Jourr
The Bed-Loa 195 t HA View JSD#
A 201 El Kadi A View Jourr
Total: 23 | Selection: 0 o - =
Title Author (DO Document Type [Purpose [Data CollectionModeling  |Adaptive Management [Sediment Characteristic |Sediment !
Monitoring Geomor 024|Harris, Aghttp://dx.¢BRDCTN Analysis,fBathymetry, Sed Hydraulic MdOperations Gohesive,Sand,Gravel,Sug Reservoir
Calibratinga ( I uspende:
nsuneesi-Sediment Type=Gravel = 36 Literature Resources  sEaxir
Mill Qreek Channel, 1986| Robinson|https://hd| BRDCTN Operation Bathymetry,Sed Hydraulic MqHood risk,Operations |Gravel,Sand BEosion,M
Hfects of simulated 2001| Saint-Lauihttps://dolJournal Article |Planning,{Bathymetry,Sed Sediment_Trg Watershed Planning |Gravel,Sand,Suspended |Bank eros



Web App Value (Alpha)

e Streamlines sustainable sediment resource and data
consumption

* Accelerates feasibility, permitting, and adaptive-
management studies

* Reach out if you're interested in trying out the web app
e Reach out if you have resources for us to add!



Next Steps

* WebApp Beta version release and guidance document TN (Menichino et al.)
* Sediment transport model sensitivity testing (Harris & Moore Lab)

 WID during and post effect data analyses (Scheduled start Sep 15)

e Tool for turbidity estimation using remote sensing (Hernandez et al.) -JP

* Fish trait analyses for sediment release resiliency (Hernandez et al.) -JP

* Numerical model combining eco-hydro-geomorphic effects- JP

e \Expanding geographic breadth (USBR collabs)

* Training modules (WebApp, models)




PUBLISHED WORK

‘Wiest, S.R., Harris,/A.E., and Hernandez, D.D. (2024). Hydraulic model (HEC-RAS) of downstream
cof Tuttle' Creek 'Reservoir at the confluence of the Big Blue River and the: Kansas Rivernear:
\Manhattan, /KS. ([Dryad. Ihttps://datadryad.org/stash/dataset/doi: 10. 5061V divadik3j9kdSonr

‘Harris, A.E.,-and 'Hernandez-Abrams, D.D. (2024). Monitoring Geomorphology. to)Inform:
Ecological'Outcomes Downstream of Reservoirs Impacted by Sediment' Release: Engineer!

‘Research and Development Center Vicksburg MS Environmental Lab:
https://hdl.handle.net/11681/48470

Hernandez/Abrams, [DID., Bailey, S.E., and McKay, S.K. (2022). Environmental Effectssof!

anical noteccreated by [Engineer Research and Development Centen EnvironmentalLal;,
kg, MS. https://hdl.handle.net/11681/44330)

yent Release from Dams: Ommoeptual Model and Literature Review fon the: Kansas:RiverBasin..

=
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https://datadryad.org/stash/dataset/doi:10.5061/dryad.k3j9kd5gr
https://hdl.handle.net/11681/48470
https://hdl.handle.net/11681/44880

	Slide 1: Assessing Ecological Effects of Sediment Release from Reservoirs
	Slide 2: Overview
	Slide 3: Conceptualizing the Downstream Ecological Effects of Reservoir  Sediment Release TR
	Slide 4: Conceptualizing the Downstream Ecological Effects of Reservoir  Sediment Release TR
	Slide 5: Introduction: Hydrological & sediment regimes
	Slide 6: Introduction: Impoundment effects
	Slide 7: Introduction: Need for sustainable practices
	Slide 8: Geomorphic Effects: CWA Sec 404
	Slide 9: Geomorphic Effects: physical
	Slide 10: Geomorphic Effects: habitat
	Slide 11: Water Quality Effects: CWA Sec 401
	Slide 12: Water Quality Effects: physical 
	Slide 13: Water Quality Effects: habitat 
	Slide 14
	Slide 15: Aquatic Organism Effects
	Slide 16
	Slide 17: Gaps and Recs: Literature Review 
	Slide 18: Hydraulic Modeling of Environmental Effects of Sediment Release TR
	Slide 19: Scope of Analysis: Scenarios
	Slide 20: Literature Review : Geomorphic Outcomes
	Slide 21: Literature Review: Managing for Ecology
	Slide 22: Conceptual Model
	Slide 23: Sediment Transport Model: Geometry
	Slide 24: Modeling Hydrologic Scenarios
	Slide 25: Sediment and Drawdown Scenarios
	Slide 26: Results: Suspended Sediment Concentration
	Slide 27: Results: Sediment Deposition/Erosion
	Slide 28: Results: Drawdown
	Slide 29: Mesohabitat Change
	Slide 30: Results: links to fish ecology
	Slide 31: Sediment Release Web Application Tool (Alpha)
	Slide 32: Why a Web App? 
	Slide 33: Web App Platform: ArcGIS Experience Builder
	Slide 34: Data Collection and Processing
	Slide 35: Data layer: Sites
	Slide 36: Data layer: Literature
	Slide 37: Web App Layout (Alpha)
	Slide 38: Web App Layout (Alpha)
	Slide 39: Web App Layout (Alpha)
	Slide 40: Web App Layout (Alpha)
	Slide 41: Example Workflows
	Slide 42: Workflow Example: Tuttle Creek Dam
	Slide 43: Workflow Example: Gravel Bed Rivers
	Slide 44: Web App Value (Alpha)
	Slide 45: Next Steps
	Slide 46: Wiest, S.R., Harris, A.E., and Hernandez, D.D. (2024). Hydraulic model (HEC-RAS) of downstream  of Tuttle Creek Reservoir at the confluence of the Big Blue River and the Kansas River near Manhattan, KS. Dryad. https://datadryad.org/stash/dataset

