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Between July 1 and November 17, 2012, ...

617,000 — 769,000 metric tons entered
® Mainstem flow Colorado River from the Paria River
® Mainstem flow and sediment N

@ 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 u
RM 166-225 — western Grand Canyon =
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between 550,000 and 770,000
~170,000 mt accumulated meftric fons accumulated in

in east-central Grand upper Marble Canyon

I
~14,000 mt accumulated )
in west-central Grand
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e Hilometers

~46,000 mt accumulated in lower
Marble Canyon

~450,000 mt
accumulatedin
western Grand Canyon

~27,000 mt
and Lake Mead

accumulatedin
eastern Grand Canyon

(Preliminary Data, Do Not Cite)
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TIME, IN DAYS RELATIVE TO DEPARTURE FROM NORMAL DAM OPERATIONS

(USGS gage 09380000, http://waterdata.usgs.gov/az/nwis/uv?site_no=09380000)
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The 2012 HFE did nof fully
mobilize the sand
available for redistribution
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(Preliminary Data, Do Not Cite)
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A small amount of the
sand delivered during the
2012 fall season remained
in Marble Canyon at the

beginning of the 2013
accounting season
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(Preliminary Data, Do Not Cite)
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(Preliminary Data, Do Not Cite)



Newly deposited eddy bars are eroded by
intervening flows
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(Preliminary Data, Do Not Cite)



Net change in eddy sandbar volume was
Increased by the 2012 HFE

19

12 HFE
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LF to PH, n=14
— @& — PHtoDC, n=16
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(Preliminary Data, Do Not Cite) s



These changes improved the long-term trend

LF to PH, n=14
— @ — PHto DC, n=16

aUSGS
(Preliminary Data, Do Not Cite) s



The same pattern is observed for area of eddy
sand bars

LF to PH, n=14
— @& — PHto DC, n=16
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(Preliminary Data, Do Not Cite)



Between J

~1,800,000 mt
entered Colorado
River from the Paria
River
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(Preliminary Data, Do Not Cite)
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240,000 mt entered Colorado River from the Little
Colorado River
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MEDIAN ANNUAL SAND INPUT
(WITH 20% UNCERTAINTY)

Annual Sand Delivery from the
Paria River to the Colorado River
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2012 was a typical year for sand inputs; 2013 was an
unusually large input year

(Preliminary Data, Do Not Cite)
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Between July 1 and November 10,

® Mainstem flow z
® Mainstem flow and sediment -

¢ Tributary flow and sediment l’i

" Between 1,300,000 and 2,300,000 mt
accumulated in upper Marble Canyon

U
L

160,000 mt accumulated 120,000 mt accumulated
in west-central Grand in east-central Grand
Canyon Canyon

os10 20 30 40
e Hl0meters

64,000 mt accumulated in
lower Marble Canyon

o
540,000 mt o
accumulated in } AR
western Grand Canyon 22,000 mt was eroded =

and Lake Mead from eastern Grand
Canyon

AR

)
iyt

Upper Marble Canyon mass balance prior to other HFEs
July 1T to November 19, 2004: 350,000 — 560,000 mt

(Preliminary Data, Do Not Cite)




0:00 0:00 0:00
Nov-l1l Nov-12 Nov-l
2013 2013 2013

0:00 0:00 0:00 0:00 0:00
Nov-15 Nov-16 Nov-17 Nov-18 Nov-19
013 2013 2013 2013 2013
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(USGS gages 09380000, 09402500, and 09404208; http://waterdata.usgs.gov/az/nwis/rt)
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— Sandbar rin Oct. 2013
than in Oct.

« November 2013 H

— Images from remote cameras:
« 53% (21 out of 40): noticeable gain
+ 30% (12 out of 40): no substantial change
« 18% (7 out of 40): noticeable loss
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Sandbars

high flow
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Eastern Grand Canyon (RM 62-87)
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« Sediment enriched HFEs and relatively low release volumes
« > relatively large bars 10 months following HFE
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(Preliminary Data, Do Not Cite)
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The 2013 HFE mobilized a small
part of the supply that was
available for redistribution
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Rainbow trout |
were at Lees Ferry Standardized

unprecedented N Monitoring

numbers in 2012. L
Humpback chub Fall Electrofishing Surveys

are stable or
increasing,

Bunch,
unpublished
data, do not
cite
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Trout populations are declining in
Glen and Marble Canyons

Rainbow Trout (Oncorhynchus mykiss)
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Natal Origins (n= 2044)

Lower 2.5% = -1.7 km
Upper 97.5% = 3.9 km

Mechanical Removal (h= 1564)

R

Lower 2.5% = -6.4 km
Upper 97.5% = 21.6 km

I
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Distance between release and recapture locations (km)

(Preliminary Data from Yard and Korman 2013. Do Not Cite.)




