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Project 2: Streamflow, Water Quality, Sediment
Transport, and Sand Budgets

How do operations at Glen Canyon Dam affect flows, water
quality, sediment transport, and sediment resources in the
Colorado River Ecosystem?

= Continued development of database and website with user-interactive tools for data
visualization and downloading (New tool this year)

= Publication of 3 peer-reviewed interpretive books/papers and 5 abstracts presented at AGU
= Real-time to monthly posting of all discharge, qw, and sediment data (available on website)
= Monthly updates of the mass-balance sand budgets (available on website)
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Temporal Pattern of Sand Different Between
Tributaries
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Effects of HFEs

Although sandbars have generally
been built in each reach during the
2004, 2008, 2012, 2013, 2014, and
2016 HFEs...

...these controlled floods have
had different systematic effects
on the sand budget in each reach
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Project 3: Sandbars and Sediment
Storage Dynamics

On-going data collection, processing, storage, and analysis

Web tool for data storage and viewing

Scripted data processing tools

New database for centralized storage and data management

" Progress towards a process-based model for sandbar response to
various factors
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November 2016 High-flow Experiment Sandbar Deposition
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November 2016 High-flow Experiment Sandbar Deposition

| HFE Deposition 2>

Post 2016 HFE images available from 14 out 45 monitoring
sites.
Net deposition at 9 sites
Erosion at 2 sites
No net change at 3 sites

Images from remaining sites will be collected in February
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* Many variables have an influence on sandbar
production and survival

* For example, vegetation cover is a strongly related
to post-flood sandbar thickness

e Sandbar volume is also related flow duration and
volume during HFEs

k 1996 post-HFE
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2012 post-HFE - | 2004 post-HFE - | 2008 post-HFE

preliminary data, do not cite
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Progress is being made towards a process-based model for sandbar response
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NAL - LY
NALL - BV
NALL - HV
NAL - WD

S
*e00 &

e Understanding the important variables/drivers for s.e
sandbar building and maintenance. 9230 45 008,

e Building a physical model of a recirculation eddy

e (Can describe flow and morphology for comparison
and validation with numerical model

PC2 (27 6%)
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preliminary data, do not cite

St. Anthony Falls Hydraulic Lab,

&% USGS Colorado River in Grand Canyon University of Minnesota
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Mapping Sand Along the Colorado River in Grand Canyon
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Hydraulic Modeling 2 in Grand Canyon today
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—@— Vegetation
—@— Sand
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Kilometers Downstream from Glen Canyon Dam

2 m/s threshold wind speed

Wind Record
Moving Average

Percent Wind Speed
Above Threshold
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Day of Year

% USGS Wind speed is also variable throughout the year.....
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Results Relative to River Management
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There may be opportunities at certain times of
the year to effect an increase in the amount of
wind-blown sand available for transport

- could be enhanced by vegetation
removal



Quantifying the Relative Importance of River-Related Factors
to Archeological Site Stability (Project Elements 4.1 & 4.2)

Previous Work Involved Measuring Landscape
Change at Archeological Sites Receiving Sand
Supply After HFEs

New Approaches

» Use modelling to demonstrate expected
characteristics of archaeological sites in
dunefields that are re-supplied with
windblown sand from HFE deposits

= Use geomorphic change detection of lidar
survey monitoring data to make
inferences for individual sites and
dunefields during the time period of the
current HFE protocol
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LIDAR Surveys in Glen Canyon

Type of Change
1x Deposition
m 2x Deposition

. Dynamic (Er. and Dep.)
AEO“EH 1x Erosion

Topographic m 2x Erosion
Changes in 2
DoDs Spanning
2012, 2013,
& 2014 HFEs
at 4 Glen
Canyon Sites
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Aeolian
Topographic
Changes in 3

DoDs Spanning
2012, 2013,
& 2014 HFEs
at 4 Grand
Canyon Sites

LIDAR Surveys |n Grand Canyon
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Transport Mechanisms in Glen Canyon
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Transport Mechanisms in Grand Canyon
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Results Relative to River Management

e Sandbars (aeolian source areas) range widely

in size
* Vegetation covers 15-50% of sand at sites m | iy s S:Qrgfa‘l’t?;:‘;T:'igi;'?nncrease
3P ‘ : 3 the size of the sand source
¢ Management opportunity & : area by 150 %

* Vegetation removal might increase the
size of the sand source area by 25-150%

a USGS

science for a changing world






Glen Canyon

Marble Canyon

Colorado
River study site

Colorado
River study site
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Annual Removals

Expected |least cost removal strategy that
meets juvenile humpback chub survival
target 95 percent of the time.
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Observed Trout in Juvenile Chub Monitoring Reach
Preliminary data, do not cite
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Ongoing Workplan Research

e Humpback chub and trout population
parameter uncertainty

— |dentify the importance of parameter uncertainty
in prioritization of monitoring and research.

 Trout management flows

— Incorporate additional management options and
associated costs, such as trout management flows
to improve humpback chub survival.
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Management Implications

If trout removals are necessary, they are
cost-effective when implemented under
moderate trout numbers, not too high, not
too low

e too low and removals are unnecessary
e too high and removals are never effective

Azwanderings.com

A bioeconomic approach is useful for
prioritizing research and evaluating
experiments (e.g., TMFs) or other
management actions (e.g., removal triggers)
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