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LTEMP Science Plan

" Critical components of the science plan

" Includes monitoring and research of key
resources

" Adaptive and responsive to science needs and
learning over 20-year span of LTEMP

" Reconcile science plan with existing
GCDAMP documents

" GCRMC triennial workplan
" Core monitoring plan
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Alternative D: Sediment-Related
Adjustments to Base Operations

" No fluctuations in Sept, Oct, and Nov after
HFE sediment trigger reached

® No fluctuation after HFEs in month of HFE

" Proactive spring HFEs prior to equalization
releases

" | onger duration HFEs — up to 250 hours
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Does monitoring indicate sandbar area
and volume are maintained or
increased in the first 10 years with no
unacceptable effects on sand mass

First 10 years of the
LTEMP period?

Adopt the standard
monthly volume pattern
and operational
constraints of the
Alternative.

See Tables 2-1 and 2-8.

<10-maf Year?

Follow spring HFE protocol
for <10-maf year (left),
and to the extent
practicable, shift release
volume to Apr.-Jun. period
to conserve monsoon
sediment.

balance in Marble Canyon?

Consider applicable
planning processes for
sediment augmentation
and/or adjust operations,
triggers (based on learning)
to increase sediment
conservation.

Significant sediment
input from Paria River

in Aug., Sep., or Oct.? Implement adjusted base

Was a spring HFE operations with
triggered in the monitoring of sand bar
current water area and volume.
year? Consider pursuing
Eliminate fluctuations sediment augmentation if
in Sep. and Oct. until feasible and necessary.
fall HFE or decision to

not proceed with HFE.

Sufficient sediment
input during spring
or fall accounting
period to trigger

HFE? Test proactive spring HFE prior to

equalization, then follow fall HFE
protocol for <10-maf year (left) for
remainder of year. Implement
proactive spring HFE when
triggered in future years if tests
prove successful.

Sufficient sediment to
support a >96-hr fall HFE
that would not affect
annual water delivery?

Do not test
proactive spring
HFE prior to
equalization, but
follow fall HFE
protocol for

Consider testing HFE with <10-maf year (left).

duration longer than 96 hr
(up to 250 hr depending
on sediment availability).
Implement >96-hr HFE
when triggered in future
years if tests prove
successful.

Implement spring or
fall HFE with
magnitude and
duration per 2011
protocol and eliminate
fluctuations after fall
HFE until Dec. 1.

USGS




Alternative D: Aquatic Resource-
Related Adjustments to Operations
and Non-Flow Actions

® | ow summer flows

® Trout control actions
" Trout management flows (TMF)
® Mechanical removal from the LCR reach

" Weekend low flows — “bug flows”
" Non-flow vegetation restoration
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5 Evaluate humpback chub status

: 0 in relation to temperature.

b 7 b

gt R >| Determine if additional actions or
experiments are necessary.

Yes
\ No
Conduct base operations with monitoring of humpback Y

chub, trout, warmwater non-native fish, aquatic food base,
and water temperature. Conduct spring or summer TMF
experiments (regardless of chub numbers) early in the
LTEMP period to determine most effective timing,

magnitude, and duration of TMFs.

Continue base operations in
2 10 years with original

Continue monitoring.

triggers, tiers, and treatments.
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Are number of humpback

Are number of YOY trout

- No chub adults, subadults, > trigger, has there been a No
- and juveniles below the spring HFE in the current year, >
BO trigger? or equalization flows in the
previous year?
Yes Yes
\ 4 Y
No | Arenumber of troutat the IR i [ el

Little Colorado River above
the trigger value?

emigration of trout to Marble
Canyon and Little Colorado

River reach.

Yes

y

Implement mechanical
removal actions per
Non-Native Fish Control EA.

reducing trout emigration and

Are TMFs successful at
improving survival of
humpback chub?

No Yes

Is mechanical

!

|

removal successful at ST
reducing trout . i
numbe?s and __modify implé:r?lgﬁ?;t?on of >
improving survival of |mplenT1&nFtat|on of TMFs.
humpback chub? 5

Yes

Y

!

Continue
implementation of

mechanical removal
of trout.

implementation of mechanical
removal of trout to achieve

Discontinue or modify

desired effect.

Y

kl071406

Yes

vonsiaer conaucung iow
summer flow experiment,
applicable planning
processes for TCD, or
adjust operations and
triggers (based on learning)
to increase recruitment.

Consider testing low
summer flows (5,000 to
8,000 cfs) if >14°C would
be achieved in all 3 months
only if low flows were
implemented (dependent on
release temperature).




Alternative D: Other Resources

" Vegetation
" nonnative plant removal
" revegetation with native species
" mitigation at specific and appropriate cultural sites

® Cultural Resources

" Preservation of historic properties through a
program of research, monitoring, and mitigation
" archeological and ethnographic sites
" National Register historic properties
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