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Anthropogenic impacts to Reach 1A

Reduced flow and sediment supply

Increased grain size and reduced mobility below Dam
Gravel pits- online and offline

Channelization

Main channel and side channel narrowing

Grade control

Reduced topographic diversity, complexity and cover

Invasive Species (vegetation and aquatic)
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Potential groundwater contamination

RECLAMATION



1,200 1,800

RECLAMATION



Potential
Quantity

Spring vs Fall-
Run

Quality Habitat

Field Measurements of

3. WSE, Depth, and Velocity
i% Calibrate! Validate
€
=%
13 —
¥ bt e Modeled Depth  Modeled Velocity DFG Mesohabitat Surveys

2
:’ = 1 J |
2%
To Mapped Habitat Types
s S FMP Exh. C References
58 Sediment Size Field ¥ 4
g8 Measurements [ Compare Modeled Spawning Habitat to Mapped Habitat Types
g3 | !
g; Updated — s‘g’;'::m FMP Exh. C 5 Mapped Area of “Potential”
i Facles Map Distribution References Spawning Habitat
32

g;g Surface Water Temperature FMP Exh. A Mapped Area of "Potential” Spawning
% § T:| Monitoring/Modeling Data References Habitat for Spring- vs. Fall-Run Chinook
s X

Assess Suitability of “Potential” Habitat Areas to Determine Areas of
“"Good Quality” Spawning Habitat

Percent Fines from DWR Bulk Percent »_. Tappel and | Predicted
Samples Fines Bjorrn, 1983 g Survival
DWR Fine Sediment Fine Sediment Accumulation l
Accumulation Studies — Under Different Flows >
Gravel Permeability Tagart, 1976; Predicted
(Standpipe Method) McCuddin, 1977 [™®|  Survival i
Hyporheie Temper’qvl_me and DO FMP Exh. A 2
(Measurements and/or Modeling) References -1
Gravel Mobility Monitering and > Frequency of | Mapped
Modeling Mobility 7|  Areaof
“Good
Quality”
Artificial Redd and Egg Survival |  Survival and Water Spawning
Studies "| Quality Parameters Habitat
Assessment of Cover _| Proximity to pools, vegetation, 5
overhanging banks, etc. -1
Physical Measurements ( e.g.,
depth, velocity, sediment, )
. Check of Assumptions and/or
PN I N Validation of Habitat Quality
Emergence Traps and Assessmunt
Monitoring of Natural Redds

Key

Existing Study / Data
Proposed Data Collection

Filter or Reference
Metric, Calculation, or Prediction

Preliminary Result
Result




Reqguirements for spawning habitat

« Hydraulic
» Depths between 0.7 and 3.7 ft
» Velocities between 0.8 and 3.4 ft/s

HSI Criteria for Stanislaus River (Aceituno, 1990)
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Requirements for spawning habitat

« Sediment
» Preferred range- 25 to 100 mm, some reports up to
300 mm

 Water Temperature

| |Spawning

Optimal |< 57 °F (13.9 °C)

60-62.6 °F (15.6-17°C)

Lethal [>62.6 °F (17 °C)
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2D Hydraulic Model Results
> Binary mapping of suitability at 350 cfs

/

_ Area (Acres)

Hydraulically
Modeled |Inundated |Suitable Area
Area for Spawning

First 5 miles downstream from dam m
First 10 miles downstream fromdam | 1,274 m“

Reach1tA01 | 1531 | 203 | 45
Reach1A02 | 1975 | 7713 | 32
m—
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Facies Mapping
- Cobbly Gravel

- Cobbly Gravelly Sand

B cobbly Sand
B Gravelly Cobble

- Gravelly Cobbly Sand

Gravelly Sand

- Gravelly Sandy Cobble
| ' Not Mapped

Sand

- Sandy Cobbly Gravel

- Sandy Gravel

1 sandy Gravelly Cobble =

1,200




Meso-Habitat Mapping (CDFW, 2009)
Meso-Habitat ' '
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Bed Material and Hydraulics

Percent of Area Considered Suitable based on Depth and Velocity Criteria within
each Dominant Substrate*

0.1%

M Boulders

M Bedrock

[ Gravel
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Meso-Habitat Mapping and
Hydraulics

Percent of Area Considered Suitable based on Depth and Velocity

Criteria within each Meso-Habitat Category
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B Glide
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™ Mine Pits




Percent of Redds in each Meso-Habitat Category
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Statistical Analysis of Spawning
Preference

« Used Jacob’s electivity analysis (Hamann et al.,
2014)

D=(r—-p)/r+p—2rp)

D = degree of preference (-1 to 1)
r = proportion of habitat used
p = proportion of habitat available
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Statistical Ane
Preference

Designation

Range

Strong Preference

0.9to 1.0

Preference

0.6t0 0.8

Mild Preference

0.3t0 0.5

Indifference

-0.2t0 0.2

Mild Avoidance

-0.3to-0.5

Avoidance

-0.6t0-0.8

Strong Avoidance

Hydraulics

-0.9to -1

Interpretation

Dominant Substrate

Interpretation

Boulders

Strong Avoidance

Bedrock

Avoidance

Sand

Strong Avoidance

Cobble

Mild Preference

Gravel

Preferrence

Silt

Strong Avoidance

Hydraulically
Suitable Area

Cobble and Gravel

Strong Preference

Mesohabitat
category

Interpretation

Strong Preference

Non-hydraulically
Suitable Area

Pool

Indifference

Run

Strong Preference

Strong Avoidance

Riffle

Strong Preference

Glide

Avoidance

Edgewater

Indifference

Captured Mine Pits

Strong Av0|da nce




Depth (ft)

0-0.5

0.5-1.0
1.0-1.5
1.5-2.0
2.0-2.5
2.5-3.0
3.0-3.5
3.5-4.0
4.0-4.5
4.5-5.0
5.0-5.5
5.5-6.0

Spawning Preferences for
Hydraulic Conditions

Velocity (ft/s)
0-0.5 0.5-1.0 1.0-15 1.5-20 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.045 4550
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Redd Frequency and Inundated Area Available by Velocity

938 and 843
acres < 0.25 ft/s
at 160/135cfs and
350cfs,
respectively.
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Redd Frequency and Inundated Area Available by Depth

407 and 454 acres > 5.5 ft
at 160/135cfs and 350cfs, —>
respectively.
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Pilot Sites

3 riffles selected with substantial redd
activity in 2013 or 2014
* Field measured at each site:
— High density topography
— Grid of D84 and % fines
— Velocity and WSE measurements

» Goal of study to evaluate sensitivity of
predicted areas of suitability to scale of
model Iinputs.
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Refined 2D Models at 3 Pilot Sites

» Example of Woodward Park at Highway 41 at 350 cfs
= Improved topographic representation
» Reduced mesh cell size to 3-5 ft width within channel

= Continuous HSI criteria
: : Bz |

S Woodward Park Riffle | &ut A\

' 3

. : N
} .

| - " w-e

\ F2lnnir ;

o EERES TN S )
e TS ;
X} - @paL v o™ IJ\—— :




Binary Vs. Continuous HSI

* Binary: 1- meet both depth and velocity criteria above
0.3 HSI values or 0- does not meet both depth and

velocity criteria
« Continuous: minimum HSI value for depth or velocity

above 0.3

HSI values

HSI Criteria for Stanislaus River (Aceituno, 1990)
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Sensitivity of Suitable Area
Prediction to Method Used

Summary of Suitable Area at Woodward Park

Area
Prediction Method (acres)
Coarse Mesh Binary Mapping 7.77
Refined Mesh Binary Mapping 7.12
Refined Mesh Continuous Mapping >0.25 7.39
Refined Mesh Continuous Mapping Weighted by
HSI value 4.24
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Take Home Points

>

Strong correlation between
hydraulically suitable area and
spawning site selection.

Salmon prefer cobble and gravel
dominated substrate, but
sometimes selected sand.

Both hydraulics and substrate are
iImportant to redd site selection!

Water temps may limit Spring-run

to first 5-10 miles downstream

from dam.

» 13-36 acres of hydraulically
suitable area
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Study Direction

» Comparison of continuous HSI for coarse mesh and 3
pilot sites

» Comparison of refined bed material representation
(point measurements of D84 and %fines) with facies

mapping
» Incorporate substrate HSI

» Incorporate other indicators of quality

» Ultimately determine need for and potential locations
of additional spawning habitat in Reach 1A
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