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

® Mainstem flow
® 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

617,000 — 769,000 metric tons entered Colorado
River from the Paria River

N

between 550,000 and 760,000 metric
tons accumulated in upper Marble
Canyon

r
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e Hilometers

between 32,000 and 60,000 mt accumulated
in lower Marble Canyon

32,000 mt accumulated in
eastern Grand Canyon
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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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Canyon is
negative, 2ased since 1990
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negative, ased since 1990
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Canyon is
negative, 2ased since 1990
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fall 2013
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5 sandbars surveyed immediately after the 2012 HFE
all increased in volume
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5 sandbars surveyed immediately after the 2012 HFE
all increased in volume
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Most sandbars constructed by the 2012 HFE

were subsequently eroded

* Response
— Substantial f sites)
— No substantial cha
— Substantial Loss (erosion): 3 sandbars (9% of sites)

* Sandbar condition in May 2013 (before summer fluctuations
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)
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Preliminary data based on analysis of time lapse cameras
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T T T T
LEES HOUSE BUCK ABOVE BELOW
FERRY ROCK FARM LCR LCR

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Do Not Cite.)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

HOUSE BUCK ABOVE BELOW
FERRY ROCK FARM LCR LCR

Pre & Post HFE: Rainbow
trout populations very
high in the upstream third
of Marble Canyon, but
very low where humpback
chub live




Rainbow Trout Abundance Estimates:
Glen Canyon Dam — Below LCR

Overall decline in rainbow
trout abundance over
course of study
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(Preliminary Data from Korman and Yard 2013, Do Not Cite)



Age-0 Rainbow Trout Movement in Glen Canyon:
October to December 2012
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Rainbow Trout Length Frequency

Below Little Colorado [l # __ .
River Reach - July 2013 = = T

14% ¥

12% |
__10% .

About 1/3 of RBT < 100 mm;
suggests emigration from
Lees Ferry OR production in
Marble Canyon
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Rainbow Trout Length Frequency :

Below Little Colorado ’ > . —
River Reach - July 2012 sl N

14%
Catches dominated by

12% larger fish (> 200 mm)
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Concentration (#-m-3)
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Increase in
blackfly
concentrations
in the drift in
Glen Canyon
post HFE:

(Preliminary Data from Kennedy
2013, Do Not Cite)



Juvenile Chub Monitoring:
Total Catch of Humpback Chub (40 - 100 mm)

® July
® September

2013 catches lower
than 2012, but higher
than those observed

during the NSE project

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



Spring abundance estimates of humpback chub in the Little
Colorado River remain well above the Biological Opinion trigger

12000
10000
8000
6000
4000

F A4
—a——

2000

O
e
]
=
-
n
(b
QD
o
c
]
L=
c
=
o]
<L

-
HH —»—
-
HEH—

0

April/May 05 | ——»—

April/May 02
April/May 03
April/May 06
April/May 07
April/May 08
April/May 09
May/June 10
May/June 11
April/May 12
April/May 13

2013 spring abundance
estimate of 150-199 mm A>=150m
HBC = 1583
(95% CI: 1234-1933)

3 April/May 04

TL

m
v
I

N

o

S

3

3

_|

—

(Preliminary Data from VanHaverbeke 2013, Do Not Cite)
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Glen Canyon
Dam Forebay
Water Quality
Conditions:
Sept. 16, 2013

Depth (m)
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2013, Do Not Cite)
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Sand mass balance
July 1, 2012, to June 30, 2013
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7,000 | Paria inputs

July 1 —September 30, 2013
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2.000,000 | -1 1.9 million metric tons
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Annual Sand Delivery from
the Paria River to the
Colorado River

MEDIAN ANNUAL SAND INPUT
(WITH 20% UNCERTAINTY)
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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




Discharge
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Upper Marble Canyon (July 1 to September 23)
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Between July 1 and September 27, 2013, ...

1,900,000 mt entered
Colorado River from the

Paria River

'"RM30-61 — Tower Marble Canyon " fJ'
RM 61-87 — eastern Grand Canyon Y i
RM 87-166 — central Grand Canyon N
RM 166-225 — western Grand Canyon
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369,000 metric tons were transported past the RM 87 gage
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200,000 mt entered Colorado River from the Little Colorado
River




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

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

0510 20 30 40
e Hilometers

84,000 mt accumulated in lower
Marble Canyon

40,000 mt was eroded from
eastern Grand Canyon

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




