Low Flow Relief

Options and Potential Outcomes for Building Trout Refuge
Needed in Southwestern Colorado Mountain Streams

Raymond Rose, Dolores River Anglers
\ Prepared for Colorado Trout Unlimited, 2022




Introduction

AMountain streams in the upper Dolores River basin,

ADraining approximately 500 sqg mi in southwestern Colorado,
AAre having problems frorow flow conditions

AWhich are occurring more frequently and wigheater intensity
ADue to climate change.

AThe second lowest flow in 71 years was experienced in 2018.
AA few small streams temporarily dewatered to dryness in 2019.

ARecurring low and very low flows can jeopardize the health and
survival of resident trout populations.




The leading guestion

AHigh volumes of watezhargethrough these streams, however,
during snowmelt.

ACan some of that water be held onto?

AAnd madeavailablefor trout to have refuge during low flows.
AANd, ideally, mad@roximateto distributed trout populations.
AThat is, can consequential trout refuge be built at streams?




Thinking about It

AThinking might go like this.
AWhat about largesh containment that could hold lots of trout?
AA pond, for example, for refuge.

ACreated by a dam in the channel that also extends onto adjacent
flood plain for holding lots of water.

AA seemingly ready solution.

ABut a pond (or two) would be accessible mostly to trout nearby
during low and very low flow conditions, due to limits on movement.

AAnd would increase stream water evaporation.



Thinking, cont.

AWhat about smaller containment, also using dams,
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AThat keeps water in the stream channel,

AThe dam width being the channel width,

ASowater surface area and evaporation are not increased,
ACreatingbackup pools
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AANd to try keeping sealed to maintain intended refuge volume.

ABut it is an option for building trout refuge.




Thinking, cont.

ASo, what avoids dam challenges.

AANd increases refuge distribution for trout access, too.

ASome natural examples are apparent at mountain streams,
AWhere the downstream sides of some instream structures,
AHave deegshpools,

ACreated by the scouring action of high flows on the streambed,
AFrom water plunging over the structures.

AC KSeé& ONB & 2 Ypludgk posisa thitd réfueSoRtion.




Noted

AFor contemplating these three refuge options.

ATwo distinctive flow conditions are noted:
AHigh
AANd nothigh.
AHighflows can dislodge things and can scour.
AThat is, they camwash outdams,

AANd they carscour outplunge pools.




Noted, cont.

ANot-high flows are:
AMedium,
ALow,

AANd very low.

ALow and very lovilows are the problems.
ALow flows limit trouthabitat volume
AVery low flows limit also trounovement




ATry fitting, conceptually
AThese three options,

AA pond, backup pools, and plunge
pools,

FIitt ng Alnto asmall mountain stream setting.
AANd see where logic leads,
Aln reasonable expectations,

AAbout effectiveness, access for trout,
maintenance, and resilience.




First, a
setting

AThe upper Dolores River basin, which has 42
trout-bearing streams,

AHalf of which aresmall

AThey are 6 mi or less in length and 6 sg mi or
less in drainage area.

A Small streams have tHeast water to lose

ABefore flow conditions become a problem for
resident trout.

AThe three options will be contemplated for
small streams in the upper Dolores basin,

AWhich may lead to consideration also for
larger streams, that is, the other half of the
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Next

ASome brief observations at small
streams

AAre

shown In photographs next,

AWhich may help anticipate results from

app

lying options.

AAlso shown are water temperature

AANC
AANC

water quality information
a tool to sort streams by features,

SucC

N as, length, drainage area, mean

flows, maximum elevations, etc.



Beaver pond -

\
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A Estimated refuge volume, 1575 g g -
cf. ;

A From an estimated pond size of
30 ft wide, 35 ft long, and 1.5 ft
deep.

At was May flow conditions at a
small stream (Ryman).
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Plunge pool

A Plunge pool volume, 200 cf.

A From wading in and measuring 5
ft wide, 10 ft long, and 4 ft deep.

A Plunge pools along this small
stream were 5/ ft wide, 510 ft
long, and 14 ft deep.

At was May flow at this stream
(Ryman).




- ~

. ;.—.f"’v"“fz";—f 4"\:&

Plunge pool

A Developed below 2 fallen logs.

A Extending across a wider stream
section.

Alt was May flow at the small
stream (Ryman).
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Plunge pool
A Formed below fallen logs

A This was
stream (W



Plunge pool

A Formed below a fallen or placed
log(s)
A At a large stream.

A Streambed material has filled
behind the log structure.

At was April flow at this large
stream (Roaring Fork).




Plunge pool

A Another view, downstream,

A With the structure apparently
well secured,

A Due to the streambed fill that is
directly upstream

A Causing flow to go over the
structure, pressing it down, instead
of broadsiding and dislodging it.




Fill

A Streambed fill has accumulated
behind the placed log dam.

A The dam likely was installed for
both up- and downstream refuge.

A Little upstream refuge remains,
however, predictably.

Alt was September flow at this
small stream (Ryman).




A No backup pool or plunge pool
developed here.

Alt
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A Removed contact

th
IS was

log w
ATh

September flow at a

large stream (Coal)




Fill

A Accumulated silt on the right
bank is evident,

A 2-3 ft deep,
A Which was left behind
A After washout of a beaver dam.

A This was September flow at a
large stream (Taylor).




Reminder

Alt is a smalkcale reminder

A That an improvised structure,
A In this case, a check dam

A For managing water,

A Can disrupt channel flow

A And become so damaged itself
A That itloses function

A As at this roadside ditch.




