Immediately before the 2012 HFE, sand bars in Marble Canyon
were as small as they had been since monitoring began in 1990;

bars were larger in Grand Canyon

- -®--Marble Canyon (11 sites)
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negative, there are sites that have increased since 1990

Although the median trend in Marble Canyon is
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Between July 1 and November 17, 2012, ...

7 617,000 — 769,000 metric tons entered Colorado
O Mainstem flow S River from the Paria River

O Mainstem flow and sediment
< Tributary flow and sediment
4 —» Sediment budget reach

RM 0-30 — upper Marble Canyon
RM 30-61 — lower Marble Canyon
RM 61-87 — eastern Grand Canyon

RM 87-166 — central Grand Canyon ~ © /

RM 166-225 — western Grand Canyon <« between 550,000 and 760,000 metric
s tons accumulated in upper Marble
“ Canyon
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5 sandbars surveyed immediately after the 2012 HFE

all increased in volume

Sandbar Volume, in cubic meters
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A small amount of the sand
delivered to the Colorado
River during the 2012 fall

sediment accounting season
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Most sandbars constructed by the 2012 HFE
were subsequently eroded

— Substantial Gain (deposition): 18 sandbars (55% of sites)
— No substantial change: 12 sandbars (36% of sites)
— Substantial Loss (erosion): 3 sandbars (9% of sites)

peaking at 18,000 ft3/s)

— Still somewhat larger (8 sites)

— About the same as pre-HFE size (14 sites)
— Smaller than pre-HFE (7 sites)

a2 USGS

Preliminary data based on analysis of time lapse cameras
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Annual Sand Delivery from

the Paria River to the
Colorado River
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The amount of sand supplied in late summer and fall 2013 is a large amount in

relation to the long-term median sand delivery
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Upper Marble Canyon (July 1 to September 23)
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eastern Grand Canyon (- 40,000 metric tons)

Between July 1 and September 27, 2013, ...

1,900,000 mt entered
Colorado River from the

Paria River

RM30-6T — lower Marble Canyon ~ ]
/

RM 61-87 — eastern Grand Canyon N i

RM 87-166 — central Grand Canyon j

o/

RM 166-225 — western Grand Canyon < }
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M
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l 126,000 metric tons were transported past the RM 30 gage /

% 0510 20 30 40
I —

Kilometers

85,000 metric tons were transported past the RM 60 gage

} 200,000 mt entered Colorado River from the Little Colorado
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Between July 1 and September 27, 2013, ...

Between 1,500,000 and
2,400,000 mt
accumulated in upper

Marble Canyon
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Upper Marble Canyon mass balance prior to other HFEs
July 1 to November 19, 2004: 350,000 — 560,000 mt
July 1, 2006 to March 3, 2008: 890,000 — 1,700,000 mt
July 1 to November 17, 2012: 550,000 — 760,000 mt

4 ln
40,000 mt was eroded from
eastern Grand Canyon
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