Thermal Refuge Enhancement at the
Horsetail/Oneonta Creek — Columbia River Confluence
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Columbia R. mainstem summer thermal regime
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How are salmonids responding to high temperatures?
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EPA Columbia Rlver Cold Water Refuges Plan (2021)
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o Opportunities for CWR at lower Gorge
tributaries

e Selected Horsetall/ Oneonta ( * )

@ Primary CWR tributary temperatures > 4°C cooler than the Columbia ~ , -5Y
A o e PP ¢ :
@ Prmary CWR tributary temperatures between 2°C and 4"C codler than the Columbia Zy’ 100 'f)y
M ! . - "a fL i é
O Non-primary CWR tributary locations
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HTO Project Concept
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Summer Condition:
— M« 18-20°C,

Summer Condition:

= 18-20°C, 0.1-0.2 acres, O.

« Challenges

o Very low tributary flows (4-6 cfs total) >> limited CWR volume
o Practical limits on structure height >> overtopping and increased sediment
o Navigation channel impacts >> detectability by migrating salmon
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Phase 1 Alternatives Analysis (3D Temperature Modeling)




Phase 1 Alternatives Analysis — Final Summary

Design Alternative

1 2 3 30%

Goal 1 objectives

 Core CWR, acres 0.8 1.2 0.8 1.4
Tewr = Teorr. — 2°C

» Overall CWR, acres 1.5 1.6 1.0 | 23
Tewr = Teorr. —1°C

 Detectibility (distance o0’ 26° | 105’ 0k
to migration zone)

Goal 2 objectives

« Suitable depths

« Shoreline length 2200 | 2500’ | 2200’ | 2800°

Goal 3 objectives

« Sediment evac. (sand)| 12.0 | 1.0 | 20.2 | 20.2
- Bed shear at mouth N/m? | N/m? | N/m? [ N/m?




Preferred Alternative

~ PROPOSED
SEE PROFILE

. \ '\ - VA

uges Plan)

Existing volume of CWR at Oneonta - 820 m”3 (EPA — 2021 — Cold Water Ref

Proposed volume of CWR at Oneonta - ~ 8000 m”3. A 10 X increase......
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Phase 2 Risk Analysis — Sediment Transport Model (STM)
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* Sediment model approach:

o Step 1: Leave setup to the experts

o single line of evidence — model is just one tool to help assess performance
and risk



STM Setup

o fractions

Sediment
composition:

based on
pebble counts
at confluence
& tributaries

Bed layering

o 2 layers

o Col R. nearshore

based on depth to
gravel measurements
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Horsetail/Oneonta - Q2

Existing Conditions
Erosion/Deposition

Horsetail/Oneonta - Q2

Proposed Conditions
Erosion/Deposition

Horsetail/Oneonta - Q2

Existing Conditions
Bed Shear Stress (N/m~2)

Horsetail/Oneonta - Q2
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Bed Shear Stress (N/m~2)
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Horsetail/Oneonta - Q2
Existing Conditions
Erosion/Deposition

Horsetail/Oneonta - Q2
Proposed Conditions
Erosion/Deposition

Scenario

Risk Description

1a - Coarse sediment
imported from upstream
impact culvert conveyance

1b - Coarse sediment
imported from upstream

Likelihood/Frequency

Impact to
Project
Function

1 L Moderate
reduces volume of habitat in oW e
embayment
1c - Fine sediment deposits
1 at the mouth of the High Low

embayment




Columbia River - Q2

Existing Conditions
Erosion/Deposition

Columbia River - Q2

Proposed Conditions
Erosion/Deposition

Columbia River - Q100

Existing Conditions
Erosion/Deposition

Columbia River - Q100

Proposed Conditions
Erosion/Deposition
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Impact to
Scenario Risk Description Likelihood/Frequency Project
Function

23 - Fine sediment from the
2 Columbia deposits at the Moderate Low
mouth of the embayment

Columbia River - (

Existing Conditions N i
Erosion/Deposition 2b - Fine sediment from the

Columbia deposits with the

2 Low Moderate
deeper portions of the
embayment
2c—1 d velocity al .
5 ¢ — Increased velocity along - High

the highway embankment

Columbia River - (

Proposed Conditions
Erosion/Deposition
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Embankment design

EXISTING 1-FT CONTOURS
PROPOSED 1-FT CONTOURS
LIMITS OF DISTURBANCE
PROPOSED EMBANKMENT

PROPOSED EMBAYMENT

SRS 3 PLACE COIR-WRAPPED STRAW BALES AT MAX 16"
AC ) Al
P TACRGOT e MATEM. T VERTICAL INTERVALS STARTING AT 12" ELEVATION.

PLACE WEDGE OF CORE
MATERIAL (GRAVEL / COBBLE)
AT TOE OF EMBANKMENT, UP
TO 12" ELEVATION (NAVDSS)

DREDGED MATERIALS ARMOR STONE
CORE MATERIAL TYP










Flushing Results

dZB —1=0 hrs.
1.0 —1t=720 hrs.: mixed trib. flows
05 t=720 hrs.: Q1 trib. flows
—1t=720 hrs.: Q2 trib. flows
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Bed elev. change (m)
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STM Sediment Transport Simulations

e (Conditions modeled:

o Col R. floods
Ql) QZ) QIO) QIOO,

extended freshet (7.mo.)

o Tributary floods
Ql) QZ) Q10> QIOO

o Combined

= wer Columig
[y Estuary (A =
SN Partnership inter-fluve g TUFLOW

L run with defined sediment fractions

O run with unlimited sand in navigation
channel and at upstream boundaries

O follow-up flushing simulations
(high trib. flows, no sediment)



STM Setup Defined material extents

Material 1 sediment composition by layer

Agbgbrlegate of Sediment Layer 1 L aver 2
pebble count Fraction (mm) | (surface) y

results
‘Sand F 40% 0%
*Sand classes *Sand C 1 40% 15%
based on range Gravel F-C 10 10% 22%
found 1n literature Gravel VC 40 10% 2304
ALY Cobble 100 0 40%
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