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OVERVIEW APPROACH OBSERVATIONS, TRENDS, AND OPPORTUNITIES
_ o o L 1. Identify juvenile salmonid floodplain rearing habitat criteria . i '
Sites Reservoir is a prppog.ed off—strea.m reservoir in (_3§I|forn|a s Sacramento Va.IIey that 2. Use CalSim Il and USRDOM to model historical and simulated hydrology for 82 ﬁg:ﬁs;Eg;chsofé%\;\;sigei;lgntdoa?% r\]/eel\sllefrlsszrl)?/’, ;nadrsd)oarrl]%t gséi;sr?zgi r?lcr;rc]:zrrn w7|tz ;C:) -
would be capable of diverting and storing up to 1.5 million acre-feet of excess winter years tisfy sal . : teri
runoff from the Sacramento River and using it to improve water reliability in drier periods. 3. Develop and configure 1-D and 2-D hydraulic models to determine flow conditions satisty saimonid rearing criteria. : o .. :
The operations of Sites Reservoir will influence the quantity and quality of off-channel ' that meet floodplain rearing habitat criteria ) :?:r?gvzft?ﬁetsrgelzng:\:g'ﬁg depth and velocity criteria tend to occur on the rising or falling
rearing habitat for juvenile salmonids. We performed hydrologic, hydraulic, and 4. Produce maps and quantify areas of inundation . . : . : : :
ec?ologlcal modeling to determlne_ the rel_atlonsh|p§ betvyeen flows in the Sac_:ramento 5. Compare frequency of floodplain inundation events - historical to with-project S:Le:soir?et;aetlgztst;?aBnyZsasb;)e)/;[o increase the quality and quantity of floodplain habitat
gb\f[tee"ragsp?:stogiga;gaOéyppogzgtlsgxsgg?ialge::r?;tféshl; dtrré?oz?ccgir:cﬁzgonsgr?cri Csr;tae r;nel, operations « Targeting diversions / releases that optimize floodplain activation flows in the Bypass
gesergoir opedrational scenarios. Existin? conditicr)]ns were e\;]altéated agains]:t potentialll ° E:S;?ar[n biological impact or benefit analyses based on changes in floodplain rearing . Ir.1 g;r])é':agl tg;rc]:cr:;err?esr?téhlg i]:/r:rcwc?vr\]/gyo?g% %%?Eogsog)égosfz Zﬂllrg?r: iﬂg\r/]VSC Ii?yt:\re)pBe);pre}tzsbe
ites Project diversion scenarios by evaluating changes in the frequency of potentia > e 4. . " . L
inundatiojn events for different rowZ that satiséiged rquuisite duratio% crite);ia, gnd changes HABITAT SUITABILITY CRITERIA critical for initiating and optimizing floodplain rearing habitat in the Sutter Bypass
in average monthly inundated areas that satisfied physical criteria. This process is The following criteria were developed from existing habitat suitability research and Frequency of Sutter Bypass Habitat Area Inundation Events Lasting
applicable to other watersheds. models: 8- 17 Days
« 2019 Chinook Salmon Habitat Quantification Tool (i.e. Salmon HQT) WMo Action WALIA WALLE FAL2 WAL
BACKGROUND . USFWS habitat suitability models 350
Sites Reservoir « CVFPP Conservation Strategy and appendices 300
Sites Reservoir is a planned, 1.5 MAF capacity offstream reservoir which will be located - Empirical studies on Trinity River restoration sites (1997) £ 250
on the west side of California’s Central Valley near Maxwell, California. Existing @ 500
infrastructure will be used to divert and convey unregulated and unappropriated flow from Criteria ° 150
the Sacramento River (at Red Bluff and Hamilton City) to Sites Reservoir. Releases from  Water Depths < 1 meter § 100
Sites Reservoir would ultimately return to the Sacramento River system via existing « \Water Velocities < 1.5 ft/s < .
canals and a new pipeline located near Dunnigan. Diversions to storage typically occur in . Suitable Land Cover Types: , AHENE 1111
the winter and releases typically occur in the summer and fall. « Agriculture 0-6.500acres  6.500-8.000 acres 8.000-10.000acres  >10.000 3¢ fo, o 7
"59.""-:” SelfCreek | ‘ i ) Seasc.mal Wetlands Figure 7 shows the occurrence of inundation events lasting 8-17 days in the Sutter Bypass over an 82-year
S - i 1 - ~ . gpn-t]daISMarEh Forest period
1 - e . G e Ty (| - N[ * RIparian Scrub ana Fores
3 _ .\ R L s \':"m{”j D- Wilim}es;’ i P « Gravel Bar (Active Channel) FINDINGS
’ X Ao frsie i il : g AR e N B «  Open Water * Project alternatives show little to no change in habitat area and the frequencies of
t“ ,_ = | ’ /‘r . ﬂ etmyr * ; 3 ) N » Hydrology inundation events of suitable duration.
*\;ﬁ\ pe '*hi:*:.—f,ﬁ;dﬁ ) 8 i e l | | ;.;ﬁ « Timing: November 1 — June 30 » Across study areas, inundation events lasting longer than 24 days appear unaffected
B\ T ottt PR L Eo LA ) Vi  Duration by the Project.
U = o | fﬁ, J L [3 ."j 8 to 17 days - suitable habitat « There is more variability for events lasting 8 to 17 or 18 to 24 days. In some instances,
N ) O | E 18 to 24 days - optimal habitat Projzcttalternati\{es fderrlort\)ftrgte atn increase in habitat area, and more frequent
— NN it ok inundation events of suitable duration.
| \ , i ___'“ e M ETI'_' ODO LO_GY  Project alternatives’ summer and fall ecosystem releases to the Yolo Bypass
1 . y PO P NN Operations Modeling | | produce significantly more habitat area than the NAA in those months.
I:I||I-_I ”K(_,Qr 58 oo oL H ‘-h'*-,_l CalSim ”, a deterministic water Operat|0ns model developed for the State Water PrO_IeCt e On average, in-channel Sacramento flows are h|gher in the late summer and fall
%%\k - ., andCentral Valley Project, was used to determine monthly flows for the selected with Project alternatives. Accordingly, habitat area tends to increase in Reaches 1
ogena ,NX b el alterr_watlves. The ppper Sacramento River Daily Oper.atlons. Model (QSRDOM), a and 2 during those months.
e B b \ %, *  physical flow routing model, was then used to determine daily flows in the mainstem of . At times, Project alternatives show a reduction in the frequency of habitat
Figure 1 comiwwer | | _eotusa \ . Vs E fche Sacramento River and flood bypasses, taking into account storm flows and tributary inundation events. For example, winter months show a decrease in in-channel
s ) | S T Teure? inflows. average habitat area under Project alternatives due to project diversions.
Maps of the project location and proposed facilities Hvdroloai 4 Hvdraulic Model « Habitat inundation does not increase linearly with flows, especially for the Sutter and
] . . yarologic an yarauliC iviodeling Yolo Bypasses_
Flood Bypasses in California’s Central Valley : ) . . . : : : : :
Historically, the Central Valley contained large wetlands. Development has reduced the I ?::aEn(r:]e??ﬁgoggéiadﬁéiizpsslzr the Sutter Bypass, Yolo Bypass, and Main ) Stlgensn prv?/;ltdeer?oarnhzgir’i(a)’:tﬁg\t/i? cr)iﬁ)]tlrr(ljlzee\:,u|;arilglcejshabltat during high-flow events while
footprint of those wetlands over the past several centuries. While land was reclaimed for 2. Boundary conditions for each model were established based on analyses of 9 uring aryer p :

development, flood risk still exists. Several flood bypasses were built to protect farms
and cities, including the Yolo and Sutter Bypasses. While they were developed for flood
protection, research has also shown benefits to wildlife, including salmonids.

simulated and historic flows

a. Correlations between river flows and weir spills

b. Flow and spill frequency and duration analysis 12,000
3. Flow vs habitat area curves were developed from HEC-RAS results to evaluate the

Habitat Acreage vs. Sutter Bypass Flow

Floodplain, segondary channel_, and off-channel galmc_>md_ rearing habitats alqng the | effects of Sites Project operations on suitable habitat area g 10,000
Sacramento River system are important for outmigrating juvenile salmon, which feed in o
the productive, shallow, slow-moving waters and rapidly grow before migrating to the V IVCE.(:V: Iitlvlc;tifnnr; e * OROYILLE ﬁ 8,000
ocean. A lateral connection between floodplains and active channels provides fishes with ' © 5 £
. . . . . . - Inflow location — foul R New BH”CH’({S ]
an opportunity to access productive habitats in the aquatic-terrestrial transition zone. For v weir 7 control structure |1 = « § Bar Reservoir T 6,000
juvenile Chinook salmon in the Central Valley, floodplains provide expanded suitable <o S g
rearing habitats where growth rates often exceed those in the adjacent main channel ) ;—"ébtttte}g;';é ; Jubd Englebright & 4,000
. . . . . e Buttes @A™ eservoir o
(Jeffres et al. 2008, Zeug et al. 2019).Floodplains also provide alternative migration T £
routes for salmon that can buffer populations from poor conditions in the mainstem. . “ 2,000
Agnc;ultural and u_rban dgvelopment W|t_h|n hlstor.lcal flpodplglns of the_ _Sacramento River 0 1000 2000 3000 4000 5000 6000 7000 8000 9,000
has impacted their physical and ecological functions, including the ability to attenuate
: : : Total Sutter Bypass Flow (cfs) _
peak flood flows through the lateral movement of water and function as rearing habitat Figure 8
I I I o)
and mlg.rathn routes fOI'. Chan.Ok salmon (Sommer et al. 20.01 ). Currently, O.nly about 5% Figure 8 shows the relationship between suitable habitat acreage and flow in the Sutter Bypass
of the historical floodplain habitats along the Sacramento River currently exist, as a result e Y
. . . gon . . igure OISC
of levee construction, land use conversion, and flow modification. Reconnecting ; Lake Sutter Bypass Butte Slough Flow (cf2)
historical floodplains to river channels can have both ecological and flood control Suitable Habitat Area Tisdiale Weir Spil (cf5) |1 1000
benefits. Floodplain habitat restoration is an essential strategy for restoring healthy Sutter BYP?SS _ o _ | -- Area [acres]
salmon populations within the Central Valley and mitigating the impending impacts of * Sensitivity analyses performed for various Sutter Bypass flows determining which LA —
climate change on salmonid populations (Whipple et al, 2019; DWR, 2021 [in flows through Butte Slough and Tisdale Weir satisfy biological criteria (velocity and { H Seasonal Wetland o2
publication]). However, connection/access alone is not enough. Potential floodplain depth) _ _ o . Cole® e 1{ “”“mu.m
access benefits for target species depends on the interaction between species life * 16 scenarios developed that bracket the range of events that satisfy both criteria, with EaN R =
history and timing, duration, and magnitude of floodplain inundation (Whipple et al, the following range of inflows and total flows _ \ Y iparian Serub |7
2019). « Maps developed showing total acreage of inundation for each land cover type for \ N erevcd ar |22
each scenario A3 water [Joos
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1. Identify range of potentially suitable salmonid rearing habitat on existing H:nan";‘:m': N
. . . nights  { % @
floodplains along three primary segments of the Sacramento River: Gravel Bar Laming free
a) Mainstem channel from Bend Bridge to Knight's Landing — Water " Fremont Wi
b) Sutter Bypass
c) Yolo Bypass RioVista g Sites EIR/EIS 2020 ’L\ . —
2. Compare changes in floodplain rearing habitat between existing conditions and Figure 6 s o 5 10 15 Jacobs Figured
potential future conditions associated with Sites Reservoir operations fHometers
3 Identify potential impacts or benefits to juvenile salmonids Yolo Bypass Figure 9 §hows suitgt?le hgt?itat, by land cover type, in the Sutter Bypass when Bute Slough is flowing at 1,500 cfs
- Sensitivity analyses performed for various Yolo Bypass flows determining which flows and the Tisdale Weir is spilling at 1,000 cfs.
Ecological Goals and Opportunities from the Westside tributaries (Knight's Landing Ridge Cut, Cache Creek, Willow AMTIA — ALTIR — ALTZ? — ALT3
1. Maximize growth of juvenile salmonids from emergence to successful migration to Slough, Putah Creek) and Fremont Weir satisfy biological criteria (velocity and depth) |
the ocean « 8 scenarios developed that bracket the range of events that satisfy both criteria, with st Above Normal Below Nomal
2. Understand how we can design and operate Sites Reservoir to optimize the the following range of inflows and total flows 6+08 A AN
utilization of floodplain habitats by juvenile salmonids « Maps developed showing total acreage of inundation for each land cover type for each - EFLNL W ALY - oM T
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0 i H_ : ' — « Reach 1: Bend Bridge to Hamilton City (including both diversions to Sites Figure 10
Liovarar k;;n Joaquin Lower ;gcramentc Feather River ipper Fégcramﬂt-:- Reservoir) | | | - | | |
er e el « Reach 2: Hamilton City to Colusa Figure 10 shows a plot of the dlﬁerencg in carrying gapamty for chinook salmon in the Sutter Bypass between
Conservation Planning Ares , , each operational alternative and the Existing Condition (NAA) in each water year type and combined across all
. « Reach 3: Colusa to Knight's Land
€ach o. Lolusa 1o Knignt's Landing year types (No WYT). Note that the scale of the y axis changes among the plots.
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