Project A: Streamflow, Water Quality, and Sediment
Transport and Budgeting in the Colorado River Ecosystem

Project A collects the physical data that directly link dam operations to all
resources in the downstream Colorado River; data inform 10 LTEMP goals

Element 1: Stream gaging
— Stage
— Discharge
Element 2: Water quality
— Water temperature
— Salinity (specific conductance)
— Turbidity
— Dissolved Oxygen
Element 3: Sediment transport and budgeting
— Suspended- and bed-sediment data
— Sediment loads (silt and clay loads and sand loads)
— User-interactive sand budgets in 6 reaches from Lees Ferry to Lake Mead

All elements
— Database and website (currently UNSUPPORTED)
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 Evaluation of LTEMP sand management
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SAND MANAGEMENT FLOW CHART

START

Follow LTEMP flow protocols
(including HFEs)

Is sand being eroded from the segment

| basis? Reduce dam releases to accumulate sand
on an annual basis?

or add sand via Randle and others (2007)
Data used to make decision

=SAND MASS BALANCE Key references = NUMEROUS

Is the volume of high-elevation sand
increasing in segment on an annual basis?

YES STAY THE COURSE
Management possibly suceeding

Upper Marble Canyon
West-Central Grand Canyon

Data used to make decision
= ANNUAL SANDBAR

SURVEYS
Remote-sensing and

channel-mapping data

can also inform here %USGS
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NO (see next page)



NO (from previous page)

Is sufficient high-elevation sand deposition YES
occuring at most sandbars in segment during HFEs?
Data used to make decision

= REMOTE CAMERAS

Reduce dam releases between HFEs to
accumulate more sand or add sand
via Randle and others (2007)

Key references = NUMEROUS
Eastern Grand Canyon?

Lower Marble Canyon
Nno East-Central Grand Canyon

Does 3 indicate that the bed sand is relatively fine?
Data used to make decision
= SUSPENDED-SEDIMENT
MEASUREMENTS

Increase HFE magnitude or duration
Key reference = Topping and others (2019)

High-elevation sandbar depositon rate is inversely
related to bed-sand grain size (net high-elevation
sandbar erosion has been observed during HFEs
when sand is too coarse). If bed sand is sufficiently
fine for net high-elevation sand deposition, HFE
magnitude or duration is too low.

Reduce dam releases between HFEs to
accumulate FINER sand or add FINER sand
via Randle and others (2007)

Key references = NUMEROUS

= USGS
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ZUSGS

Monitoring and Research Center

Grand Canyon Reaches

HFE-Protocol/LTEMP Period
Upper Marble Canyon

0.6
7/1/2012 — 9/30/2023 - | | | | | ]
Change in Sand Mass I ]
Zero Bias Value: 1,200,000 Metric Tons i ]
05 L i

Upper Uncertainty Bound: 3,500,000 Metric Tons
Lower Uncertainty Bound: -1,100,000 Metric Tons

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

Mean normalized high-elevation volume

Q
=
]
=3
L
3
@
o
£
]
@
p
2
7]
ge]
=
]
w
£
o
)
{ =
@
L
(@]

-1,000,000 —&@— Mean among 7 sites
2012-07-01 2020-01-01 B 1

0.1 I I I I I
1/1/2014  1/1/2016 1/1/2018 1/1/2020 1/1/2022 1/1/2024

POSITIVE POSITIVE
Possibly sustainable

Data from USGS (2024a, b)
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7/1/2012 —9/30/2023
Change in Sand Mass

Zero Bias Value: -1,300,000 Metric Tons
Upper Uncertainty Bound: 1,900,000 Metric Tons
Lower Uncertainty Bound: -4,500,000 Metric Tons
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HFE-Protocol/LTEMP Period
East-Central Grand Canyon
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