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Wildfire in tributaries,
sediment contributions to
restoration reach




February flood on Trinity River and tributaries

TR @ TR@ TR@ TR @ Junction TR @
Lewiston > | imekiln guich =——— Douglas City — — City ey NF Trinity River
300 cfs T 3,750 cfs T 11,500 cfs T 18,600 cfs 20,000 cfs
Deadwood Ck ??? cfs indian Ck 1410 cfs Browns Ck ~2,500 cfs (record event,
Rush Ck 818 cfs Weaver Ck 222 cfs Dutch Ck ???cfs  n=15 years)
Grass Valley Ck 989 cfs Reading Ck ??? cfs Oregon Gulch ??? cfs Canyon Ck ~1600 cfs

TR at Sheridan




Full Natural
Inflow Forecasts

CNRFC=California Nevada River Forecast Center
B120=Bulletin 120 published Feb-May (120 days) by CDWR
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Primary differences between forecast methods is the B120 projects median

precipitation and snow whereas the CNRFC incorporates forecasts of
upcoming weather into their model.

Height of Snow: 108" (9.0 ft)
Snow Water Equivalent: 55.5”

Red Rock Mountain

Date: 2019/03/31

Height of Snow: 159" (13.3 ft)
Snow Water Equivalent: 65”

Shimmy Lake

Date: 2019/04/02

Height of Snow: 171" (14.3 ft)
Snow Water Equivalent: 75"



Accuracy of CNRFC and B120 predictions
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Water

Annual Basin

Year RUNGFE Above ROD Wz.ater Probability
: Allocation of
(WY) Lewiston (kAF) Occurrence
Type Gage (kAF)
April 3" CNRFC
daily forecast
90%
1,460 kAF
50% \>
1,600 KAF =P  Wet 1,350 - 1,999 701 28%

10% /

1,750 kAF




2019 Technical Evaluation

ROD and Proposed Flow Releases

April 4
Backup DOI
WG Mtg Concurrence
Nov. 15 Feb.13 Mar.12 Mar.22 Apr.3 April 9 April 14
Flow Workgroup IDT TMC  water Year Begin Flow
Technical Recommendation Review Determination Release

* Flow workgroup evaluated 2 proposed hydrographs each
for a Wet WY and a Normal WY

e Evaluations included workgroup discussions of hydrograph
objectives and modeling



Daily average discharge (cfs)
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Timing of Flow Objectives

Adult spawning and juvenile rearing habitat flow release

. Juvenile and smolt temperature flow release
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8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

Ramping flow release

Geomorphic/riparian flow release

Riparian/smolt flow release

Smolt outmigration ramping

Spring-run temperature flows
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Flow (cfs)
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ROD objectives for Wet

Objectives

Temperatures for adult salmonids

Desired outcomes

Thermal refugia for spring Chinook
Temperatures for juvenile rearing

Dbjectives
Reach peak flow

Initiate channel migration

Scour bed and riparian vegetation on floodplains
Transport coarse, fine sediment

Prevent riparian initiation on Tow cf Desired outcomes

Transport fine sediment .
Outmigration cues for Chinook smd

3/21
r

4/3

Increase channel sinuosity
Form/maintain alternate bar morphology

Construct floodplains

Aide steelhead outmigration

4/16 -
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5/25 -

6/7 -

Date
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7/3 -

7/16 -

7/29 -

8/11

8/24 -

9/6 l



Additional objectives in derived hydrographs

Deposit fines on floodplains with rapid rise to peak then
decrease stage below surface targeted for deposition;

Schedule diurnal changes in flow released from Lewiston dam
based on diurnal flows on local, unregulated streams;

Inundate off-channel rearing areas to provide optimal temps for
fish growth: 15-18C when food not limited, 12-18C otherwise;

Increase flow after April 15 and before the first full moon to
disburse volitional release of steelhead from Trinity hatchery;

Disjperse hatchery Chinook released the week of first full moon
in June;

Provide 28d inundation to establish biofilm, pioneer macros
after 35d, peak macros after 63d;

Variable flows before hydrograph peak to delay FYLF breeding
until after the peak; and

Rapid decrease in flow from peaks to promote bank collapse.



ROD, recommended Wet hydrograph
and pre-dam flows at Lewiston
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Flow (cfs)

ROD, recommended Wet hydrograph
and pre-dam flows at Lewiston
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Technical Recommendation: Wet
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Technical Recommendation: Wet

Disburse steelhead released
from Trinity hatchery

\ Disburse Chinook released from
\ Trinity hatchery
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Flow (cfs)

Technical Recommendation: Wet
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Flow (cfs)

Technical Recommendation: Wet
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Technical Recommendation: Wet
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Technical Recommendation: Wet

\ Attract adult salmon to Trinity Hatchery
\ Distribute spawning spring Chinook
Aide adult salmon migration
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Flow (cfs)

ROD, alternate Wet hydrograph
and pre-dam flows at Lewiston
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WY2018 Hydrograph modeling

RBM10 Model (temperature and flow; Jones et al., 2016)

Willow Creek smolt outmigration (RT80; DRAFT MODEL)

Bedload transport (rating curve for Douglas City; GMA, 2017)

Bed surface mobilization and bar scour (Shields approach)

TARGETS (riparian vegetation)

FYFAM (Foothill yellow-legged frogs)

e SSS (Juvenile Chinook production; not used)



Modeling results for WET water year hydrographs
KEY: ROD Wet

Chinook production above NF Trinity River (SSS) and Chinook RT80 at Willow Creek (16)

Total Natural Chinook Abundance at Pear Tree (spring and fall run) Not modeled
Fry abundance (<55 mm) Not modeled
Parr abundance (55 - 90 mm) Not modeled
Smolt abundance (>90 mm) Not modeled

Total Natural Chinook Biomass at Pear Tree (metric tons) Not modeled

Average Natural Chinook size at Pear Tree (grams/fish) Not modeled

Smolt Outmigration Timing (calendar date)
50% natural smolt outmigration at Pear Tree (SSS)
80% natural smolt outmigration at Pear Tree (SSS)

Not modeled
Not modeled

80% natural smolt outmigration at Willow Creek
Temperature (RBM10)
EIS Temperature objectives for adult salmon holding/spawning at Douglas City (exceedance degree days, C*days)
Exceedance, average climate conditions (50% exceedance) 0
Exceedance, adverse climate conditions (10% exceedance) 0

EIS Temperature objectives for adult salmon holding/spawning above NF Trinity River (exceedance degree days, C*days)
Exceedance, average climate conditions (50% exceedance) 0
Exceedance, adverse climate conditions (10% exceedance) 1.2

Temperature objectives for juvenile salmon at Weitchpec (exceedance degree days, C*days)

Exceedance, average climate conditions (50% exceedance)

Exceedance, adverse climate conditions (10% exceedance)

Riparian
Black cottonwood initiation potential (nodes) 137
Risk of encroachment by narrow leaf willow (peak discharge >6000 cfs? yes or no) N
Biology
Number of froglets produced in the modeled reach (Chapman Ranch ESL)
Median date for FYLF metamorphosis 10/8/2019
Physical
Total bedload transport at Douglas City (tons) @
Bed surface mobilization (% bar area) 49%

Deep bar scour (% bar area)
Administrative
Construction impacts (days 21000cfs between July 15 and September 15)

Recommended Wet

(15)
Not modeled
Not modeled
Not modeled
Not modeled

Not modeled

Not modeled

Not modeled
Not modeled

o o

Alternate Wet
(23)

Not modeled

Not modeled

Not modeled

Not modeled

Not modeled

Not modeled

Not modeled
Not modeled

7/16/2019

o o

1.2

40
128




Diurnal fluctuations in recommended
and alternate Wet hydrographs
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Flow Release from Lewiston dam (cfs)
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Water Year 2018 Spring flow release scheduled, implemented
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Monitoring during spring flow release
Funding Status | Type of Monitoring

Sediment transport

Mainstem temperature, discharge

Riparian recruitment of cottonwood and tree willows
Juvenile outmigrants

Chinook spawning abundance and distribution
Large wood at rehabilitation sites

Gravel augmentation

Physical habitat at rehabilitation sites
Tributary delta deposition and erosion
Off-channel thermal diversity

Juvenile off-channel rearing

Channel meandering and bank collapse
Invertebrate drift and colonization

Systemic large wood

Systemic physical habitat




ROD, recommended Normal hydrograph
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ROD objectives for Normal

Objectives
e Temperatures for adult salmonids
Desired outcomes

e Thermal refugia for spring Chinook
 Temperatures for juvenile rearing

[* Tncrease fry growth and survival

e Qutmigration cues for Chinook smolts
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Technical Recommendation: Normal
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Technical Recommendation: Normal
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Flow (cfs)

Technical Recommendation: Normal
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Flow (cfs)

Technical Recommendation: Normal
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Technical Recommendation: Normal
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Technical Recommendation: Normal

Attract adult salmon to Trinity Hatchery

Distribute spawning spring Chinook
Aide adult salmon migration
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Flow (cfs)

ROD, alternate Normal hydrograph
and pre-dam flows at Lewiston
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Modeling results for NORMAL water year hydrographs

Key:  (BESD

Chinook production above NF Trinity River (SSS) and Chinook RT80 at Willow Creek

Total Natural Chinook Abundance at Pear Tree (spring and fall run)

Fry abundance (<55 mm)
Parr abundance (55 - 90 mm)
Smolt abundance (>90 mm)

Total Natural Chinook Biomass at Pear Tree (metric tons)

ROD
Normal
(17)

Not modeled
Not modeled
Not modeled
Not modeled

Not modeled

Not modeled

Recommended

Normal
(15)
Not modeled
Not modeled
Not modeled
Not modeled

Not modeled

Not modeled

Average Natural Chinook size at Pear Tree (grams/fish)

Smolt Outmigration Timing (calendar date)
50% natural smolt outmigration at Pear Tree (SSS)
80% natural smolt outmigration at Pear Tree (SSS)

Not modeled
Not modeled

Not modeled
Not modeled

80% natural smolt outmigration at Willow Creek (7/13/2019 ) | 7/7/2019 |
Temperature (RBM10)
EIS Temperature objectives for adult salmon holding/spawning at Douglas City (exceedance degree days, C*days)
Exceedance, average climate conditions (50% exceedance) 0 0
Exceedance, adverse climate conditions (10% exceedance) 0 0
EIS Temperature objectives for adult salmon holding/spawning above NF Trinity River (exceedance degree days, C*days)
Exceedance, average climate conditions (50% exceedance) 0 0
Exceedance, adverse climate conditions (10% exceedance) 1.2 1.2

Temperature objectives for juvenile salmon at Weitchpec (exceedance degree days, C*days)
Exceedance, average climate conditions (50% exceedance)
Exceedance, adverse climate conditions (10% exceedance)

Riparian

Black cottonwood initiation potential (nodes)

Risk of encroachment by narrow leaf willow (peak discharge >6000 cfs? yes or no)
Biology

Number of froglets produced in the modeled reach (Chapman Ranch ESL)

Median date for FYLF metamorphosis
Physical

Total bedload transport at Douglas City (tons)
Bed surface mobilization (% bar area)
Deep bar scour (% bar area)
Administrative
Construction impacts (days 21000cfs between July 15 and September 15)

Alternate
Normal
(19)

Not modeled
Not modeled
Not modeled
Not modeled

Not modeled

Not modeled

Not modeled
Not modeled




Diurnal fluctuations in recommended
and alternate Normal hydrographs
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Gravel Augmentation Recommendation
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