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Appendix F: SacEFT Analyses Results

1.1  Background Information

Note: this appendix isot a stand-alone document. Context for this matesiptovided in Section 2.3 of
the Sacramento River Ecological Flows Study Fingb®tt (and references therein). Readers are syrong|
encouraged to read Section 2.3 of the Final Repmt to this appendix.

SacEFT possesses unique strengths that compleneéatigance other tools like the Ecosystem
Functions Model (EFM) (USACE 2002) and Indicatof¢igdrologic Alteration (IHA) (Richter et al.
1996) (Table F-1).

Table F-1. Comparison of SacEFT with related témi®valuating ecological flow regimes.
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1.1.1 CALSIM-SRWQM data disclaimer

As noted in the Final Report for the NODOS-AF2B,A2\and Shasta flow scenarios (see Section 1.1.6
for scenario definitions) daily flow disaggregatioelowRed Bluff Diversion Dam is known to be
flawed; although temperature estimates are nofgioio suffer from this numerical problem. Therefor
these modeletlows are used to illustrate contrasting flow regimasnimdel testing of the sensitivity of
the ecological performance measures to the flotepst, but do not represent the actual flows béted
Bluff Diversion Dam (RBDD) following hydrosystem egations under either that NODOS-AF2B, FNA2
or Shasta scenarios. These flows below RBI®for testing and demonstration purposes only.

Model results for performance measures calculatedesaboveRBDD represent legitimate flow
comparisons.

1.1.2 SacEFT: assumptions in underlying physical mo  dels

SacEFT includes a variety of physical data setisdhginate from several high-profile planning msde

The intent is to leverage the extensive existifigref made in these systems to supply key inputs
necessary to calculate focal species performanesunes. In addition to these models, select mainste
Sacramento River gauging records have been usendordischarge and water temperatures. Using data
from models and stream gauges allows multiple gosge and retrospective analyses. Approximately
66 years of daily historical records were gathénettiis manner and used in a retrospective histbric
scenario. Care is taken to identify scenarioshbat fundamentally consistent internal assumptisns
runs using historical flows which embed a rangbyairosystem configurations, operations and levels o
human water demands.

SacEFT prospective daily flow datasets are bas&2D06 baseline assumptions as simulated using the
CALSIM — SRWQM — HEC5Q modeling complex. The Comn#ssumptions team has agreed that the
daily flow disaggregation results from SRWQMIowRBDD are flawed. Hence, it is important to
emphasize that in SacEFT, records below RBDD wseel tor testing and demonstration purposes.
DWR is working on an updated disaggregation algoriintended to resolve the flow stability concerns
below Red Bluff. When completed and tested, thig disaggregation methodology will be built into the
CALSIM Daily Operations Model (CALSIM DOM). The tieline for this updated product is not clear.

Over the course of model development DWR provideasal sets of daily disaggregated discharge data
for a variety of scenarios. Three of these, NODC%-B\ (North-of-the-Delta Offstream Storage), Shasta
(raise Shasta Dam 18.5 ft) and FNA2 (Future Nodkjtivere selected. Although these scenarios are
preliminary and the daily flow disaggregations welRBDD are in development, they offered our study
team the best opportunity to explore contrastiog/ftegimes for model testing of the sensitivitythod
ecological performance measures to the flow pattern

Fremont cottonwood initiation is currently the oclnsideration in SacEFT driving the choice of
matched stage-discharge and ground surface elewddita. During our reconnaissance leading up to the
model design workshop in December 2005, three siamined during the 2003 Beehive Bend study
(Roberts et al. 2002, Roberts 2003) met our seleciteria:

* RM172
* RM183
« RM192

These sites are assumed to be generally repraserghthe Colusa to Red Bluff section of the
Sacramento River. SacEFT’s riparian initiation soded is applied to these 3 sites.
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Stillwater Sciences has developed The Unified Gr@amd (TUGS) model to simulate how bed
mobilization and scour affect grain size distribuatiincluding the fraction of sand, of both theface

and subsurface (Appendix E). The model can be tsadsess the effects of different management
scenarios (e.g., gravel augmentation, flow reletsaxrease the frequency of bed mobilization and
scour, reduction in fine sediment supply) on saliti@pawning habitat. The TUGS model simulates how
flow and sediment transport affect grain size dhstion, including the fraction of sand, in botleth
surface and subsurface components. SacEFT impo@&SToutputs for use in estimating the benefits of
gravel augmentation for spawning WUA.

UC Davis researchers have developed a model ofaeeamgration (Larsen 1995, Larsen and Greco
2002, Larsen et al. 2006) using MATLAB softwaretdculate channel migration using a simplified form
of equations for fluid flow and sediment transpetveloped by Johannesson and Parker (1989). One
version of the meander migration model predictsndeamigration as a function of a single,
representative, geomorphically effective dischdfgkaracteristic discharge”). The model has been
modified to consider the effects of a variable logitaph on meander migration rates. This is belieged
provide a more accurate depiction of the conditianghich meander migration occurs. The underlying
hypothesis is that bank migration rate is lineaghated to the sum of the cumulative excess stream
power. The meander migration model applied andigoréd for SacEFT focuses on three river segments
located between RM 170-185, RM 185-RM 201, and RI-218. The finest unit of resolution of
interest in SacEFT is a bend.

Additional details on the assumptions of the meanugration model are available in the Meander
Migration Final Report (Appendix D) and in the TUGHal Report (Appendix E).

1.1.3 SacEFT: Matching physical to focal species lo  cations of interest

Each focal species model in SacEFT is designeddonamodate the temporal framework of its input
data: daily for flow and temperature and annualffdGS and MM data. SacEFT accepts inputs that may
be point-based (e.g. discharge and temperatusggment-based (e.g., TUGS data). It links theset$np

to performance measures (PMs) that may themset/psibt-based (e.g. GS1 — Green Sturgeon
spawning locations) or segment-based (e.g. CSliroGk spawning WUA).

The guiding principle for this linkage is to fifit gaps that may be present in the input datae $&cond
principle is to use the input data that is neaeste location where the PM is modeled. To do this
SacEFT uses the concept of a neighbor zone: any dgta located within a user-defined river mile
tolerance zone is considered a perfect match nigadlimatch within the tolerance zone the nearest
upstream data is usually selected. In some casesas the riparian initiation submodel, flows are
interpolated based on the nearest available upstaea downstream source of flow data for the cross-
section of interest.

Some matches require overlaying segment-basedrdatanultiple sources (e.g. TUGS data and
salmonid spawning segments). When this occurs, setgnthat are completely-contained and segments
that overlap are weighted by the proportion ofrtheigth contained in the common segment. For
example, if a short TUGS segment is completelyaomrt in a longer spawning segment along with an
adjacent TUGS segment that is half in the spawsémgnent, the sediment data from the first segnrent a
given a weight of 1.0 and the data from the sesmgnent a weight of 0.5.

In the unique case of salmonid rearing habitatetlaee some rearing-reaches without spawning and
therefore without any natural way to predict thg-egnergence that eventually follows spawning and
marks the initiation of rearing. In these casesaferage emergence of thpestreamsegments is used to
create an egg-emergence distribution for the dowast rearing segment.
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SacEFT: Extending TUGS locations to Chinook and sethead locations

When applying TUGS data for Chinook and steelhg@asvaing WUA calculations it was generally
necessary to apply annual location-based TUGStsesuportions of the river that are outside tresar
where TUGS was calibrated. In accordance with earest-neighbor principle, the predicted substrate
composition of the most downstream of the five TUE8ulation segments (near RM 289) was mapped
to the downstream segments used by the Chinooktarthead submodels each year for each of the 8
combinations of 4 flow scenarios and 2 gravel sdesaln the case of fall Chinook, the most distant
segment extends downstream over 70 miles to Vi ZR8), implying that the distribution of surface
substrate size classes (sand through bouldermpa@ble across this entire range. It also asstimés
gravel injection simulations at upstream locatioas be plausibly extended at the downstream latsatio
The further this spatial extrapolation, the moraeutaus this assumption becomes. Going forward, the
solution is to obtain TUGS simulation results cadiled and tested for these more downstream reathes
the Sacramento River. This requires additionaliirata to calibrate the TUGS model, such as natura
sediment loading information from major tributari@gppendix E).

1.1.4 Assumptions and uncertainties in indicators u sed in SacEFT

For detailed descriptions of SacEFT'’s 35 focal Eseperformance measures and their assumptions,
readers are referred to ESSA Technologies (200@)l&ble from the “SacEFT Design Guidelines” link
on http://www.delta.dfg.ca.gov/erp/sacriverecoflowp)ad able F—2 summarizes the major assumptions
for key focal species’ performance measures.
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Table F-2. Summary of major assumptions and uringéds in SacEFT indicators.
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1.1.5 Methodology for determining thresholds: green , yellow & red

The hazard threshold boundaries that define indlicatings (“green”, “yellow” and “red”) are a key
feature of SacEFT’s design, and are fully configlean the SacEFT database. Because these threshold
are assigned at up to 3 different levels of spatial temporal aggregation (daily, over an entfee li

history stage and annually) and often include wigighcalculations based on life-history distribuiso

and area coverages (spawning WUA), an understamditigese units and scales is essential before
changing the threshold break-points.

The threshold values used for SacEFT’s initial desti@tion are calibrated using a full 66 year mistd
scenario (WY 1939-2004) and then found from tefoitsak-points (top 1/3 of years “good”, bottom 1/3
“poor”, middle 1/3 “fair”) or obvious shifts in z&s of performance following inspection of the ahy
results. As indicated in meta-data comments pravidehe SacEFT database, this approach may under-
or over-estimate the biological significance offpenance measure results, and they have beenfidenti
as a subject for further peer reviews.

The recommended approach for changing threshotdshiave each performance measure reviewed by a
small group of knowledgeable and reputable biolsgisho form a consensus or majority opinion. Now
that the SacEFT prototype is available, such afuatian is a highly recommended next step.

1.1.6 Water management scenarios evaluated

Subsequent to the completion of the first versionfdhis report, DWR provided revised flow
and water temperature simulations that included a o future action baseline scenario that
can be used in comparisons with modified hydrosyste operations. The NODOS-AF2B
scenario includes select restoration targets and nstraints in its alternative operation plan;
and the FNA2scenario provides a “Future No Action” alternativein order to make
internally consistent comparisons with the NODOS-ARB and Shasta scenarios. As a rule,
SacEFT comparisons of focal species response undd®DOS and Shasta alternatives must
by definition, be made versus the FNA2 scenario. Hse comparisons include common
assumptions, and Appendix F results are updated teeflect this consistent scenario
comparison. Readers are advised that this documentay show SacEFT results for
historical flows to illustrate the results used ircalibrating hazard threshold boundaries.
Due to differences in hydrosystem operations and deands between these historical flows
and the FNA2, NODOS and Shasta scenarios, it is uastood that direct comparisons with
historical flows are invalid.

Scenario 1 (Historical): Historical flows (WY 1939-2004) used principalty ¢alibrate the tercile-
breakpoints that underlie the biophysical hazaresiold boundaries described above. While histbric
flows embed a range of hydrosystem configuratiopsyations and levels of human water demands and
thus do not have internally consistent assumptiibiey, nevertheless illustrate the true measured flo
regime. These flows typically provide the widestige of contrasts, a desirable property when ediitay
hazard threshold boundaries.

Scenario 2 (FNA2):As part of the Surface Storage InvestigationsGAeFED Bay-Delta Authority,
California Department of Water Resources and Uuse8u of Reclamation developed a Common
Assumptions process to provide peer review of dmalytools and baseline conditions for planning
analysis, including a NEPA Future No Action simidatof 2020 operations and hydrology (based on an
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80 year historic streamflow record). FNA2 includies current Common Assumptions FNA
assumptions, documented as Common Model Package 8d.

Scenario 3 (NODOS-AF2B):The North-of-the-Delta Off Stream Storage Invesiign (NODOS) AF2B
scenario is a hydrosystem simulation developedljoby the California Department of Water Resources
and Bureau of Reclamation, to evaluate the potdngiaefits and consequences of the new off-stream
Sites Reservoir near Maxwell, California. The irtigetion is evaluating a number of multi-objective
scenariosfor improved water supply reliability and Deltatemquality, and enhanced survival of
anadromous fish. The AF2B scenario was selectseldoan its emphasis on select restoration targeis a
constraints in its scenario operation plan. The KBPAF2B operational rules and hydrology are the
same as FNA2 (2020 facilities, demands, and omas)tj but includes the new offstream Sites Reservoi
This allows a direct comparison of AF2B and FNAR2rsarios by providing a dataset depicting common
assumptions about the streams, reservoirs, Deithoperations of the central valley water resources
systems including the Central Valley Project arate&SWater Project.

Scenario 4 (Shasta)n this scenario (WY 1922-1994) the Bureau of Rextion is investigating the
water delivery consequences of raising Shasta Clabféet to increase the reservoir’s storage capaci

Detailed definitions of the simulations are prowde the main body of the Final Report (Section2).3

1.2 Key questions

Considering that our goal with this work is to fdate the inclusion of a broader suite of ecolagjic
considerations in water planning exercises, we ldpeel a series of questions to demonstrate thedadde
value of SacEFT. We formulated the questions tovtbether effects of potential water infrastructure
projects and their effects to hydrology and wagengerature (as reflected by CALSIM-SRWQM-HEC5Q
output) would be revealed through our focal spearesassociated functional relationships. Thesedfpr
of concept” questions were as follows:

Question 1 : Of the three internally consistent flow management scenarios considered in the
Study, how much difference do they make to the six focal species? Re-stated, how sensitive are
the focal species performance measures to Shasta and NODOS-AF2B scenarios relative to the
FNAZ2 baseline? What do we learn about focal species sensitivity by looking at the variation in
historical flows alone from 1939 to 2004?

Example 1: Green sturgeon egg survival

Focal species performance measures varied widé¢heinsensitivity to the alternative flow scenatio

An attempt is made to present results in increasidgr of sensitivity to flows. Least sensitive vggisen
sturgeon egg survival risk (Figure F-1). In allrsméos, green sturgeon eggs never encountered water
temperatures above 17°C to 20°C during the egglolevent period.

! These restoration objectives are described inldet8ection 2.3.2 of the Main Report.
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Output Yiewer - Rollup Yiew

Green Sturgeon Egg Temperature .. m

Green Sturgeon Egg Temperature .. m

Green Sturgeon Egg Temperature ... m

GranSgeon g Torprtae .| 1
[ | | |

Figure F-1. SacEFT multi-year rollup results foren sturgeon egg survival risk for historical 8nd
flow scenarios.
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Example 2: Bank swallow length of newly eroded bark

Bank swallow performance measures were also relgtiasensitive to the three flow scenarios (Figure
F-2). Under the NODOS-AF2B and Shasta scenariomtidence of desirable flows during nesting
(BASW?2: % Good) is very slightly improved compatedhe FNA2 scenario. (Differences of 2-3%
represent a change in annual suitability scords3ryears of the simulation period and likely dé no
translate to statistically significant differenceBhe length of newly eroded banks (BASW1) was
unchanged across all flow scenarios. (At predbistjs known a modeling artifact caused by anilitgb
to supply newly eroded bank information from theavider Migration model at the scale required by
BASWL1. The reason for this outcome is discussettiéarunder Question #3).

Output Yiewer - Rollup Yiew |
| Perfarmance Measure | Dezcription | ‘ tulti-vear Rollup % Poar | % Far | % Good |

Ab-Histoncal- T2, Gravelbugmentation, Revetment

B St 1 BASW bank length zuitabiliby r
BASWZ BASW flow suitability -

Ed-Shasta, Gravelbugmentation, Fevetment

BASW BASW bank length suitabiliby

r ] 2 98
BASW?2 BASW flow suitability r 14 ] B

fE-NODOS-AFZE, Gravelbugmentation, DummyBevetment

BASWA BASW bank length suitability r
BASW2 B flow svitability r

Bb-FMAZ, Gravelhugmentation, DurmmyRevetment

B Sh1 BASW bank length zuitability r
BASWZ BASW flow suitability r

E Annual Yiew | Uﬂ Rollup Yigw | | @ Create Reparts | 0 Reparkls) will be created based an vour selections

Figure F-2. SacEFT multi-year rollup results fonkawallow length of newly eroded banks
(BASW1) and peak flows during the nesting period88V?2), for historical and 3 flow
scenarios.
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Example 3: Chinook and steelhead redd scour risk

Chinook and steelhead redd scour risk was slidgbtier under both the NODOS-AF2B and Shasta
scenarios relative to FNA2 flow (Figure F-3). Iresed storage capacity reduced the frequency of flow
events greater than 20,000 cfs responsible for seddr. While there was relatively little differenc
amongst the three flow scenarios, the potentiainfigroving conditions to limit redd scour was relaty
high, as indicated by the frequency of poor perfognyears for some races, regardless of overall
scenario assumptions.

Output Yiewer - Rollup Yiew #
| Performance Meazure | Diezcription | | Multi-v'ear Rollup % Poor | %Far | % Good |

Aa-Hiztoneal T1, Graveldugmentation, Bevetment

CH - Fall- CHE Redd Scour - Fall Chinoak, r 43 26 26
CH - Late Fall - CHE Redd Scour - Late Fall Chinook [ M 12 54
CH - Spring - CHE Redd Scour - Spring Chinook, r 17 13 T
CH -Winter - CH5 Redd 5cour - Winter Chinaok, |- il 17 a3
5T5 Redd Scour - Steelhead |- 25 25 50

Ed-Shasta, Graveldugmentation, B evetment

CH - Fall- CHA Redd Scour - Fall Chinoak, r 45 33 22
CH - Late Fall - CHS Redd Scour - Late Fall Chinook r 27 18 55
CH - Spring - CHE Redd Scour - Spring Chinook, - 20 1a B2
CH -Winter - CH5 Redd Scour - Winter Chinaok. |- il 1 83
5Th Redd Scour - Steelhead r 27 16 57

Fh-MODOS-4F2B, Gravelbugmentation, DummyFevetment

CH - Fall- CHE Redd Scour - Fall Chinoak, r 45 35 20
CH - Late Fall - CH5 Redd Scour - Late Fall Chinook |- 27 22 51
CH - Spritg - CHE Redd Scaur - Spring Chinaak, - 20 16 B4
CH -inter - CHE Redd Scour - Winter Chinook, r 0 7 33
5Th Redd Scour - Steelhead r 25 20 55

Sb-FNAZ Gravelbugmentation, DummyHevetment

CH - Fall- CHE Redd Scour - Fall Chinook |- 45 35 20

CH - Late Fall - CH5 Redd Scour - Late Fall Chinook |- 29 18 53

CH - Spring - CHS Redd Scour - Spring Chinook, - 24 16 B0

CH -winter - CHa Redd Scour - Winter Chinoaok, r 0 il 23

5Th Redd Scour - Steelhead r 27 22 51
E Annal Yiew | @ Riallup Yigw | | Create Reports | 0 Repartis) will be created based an yvour selections

Figure F-3. SacEFT multi-year rollup results foiir@iok and steelhead redd scour risk for historical
and 3 flow scenarios.
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Example 4: Chinook and steelhead juvenile stranding

Chinook and steelhead juvenile stranding occurigtity less frequently under NODOS-AF2B and
Shasta scenarios compared to FNA2, particularlgfoing-run Chinook under the NODOS-AF2B
scenario (Figure F-4).

E
‘ Perfarmance Measure | Dezcription | | ulti-vear Rollup %Poor | ZFar | % Good ‘
da-Hiztonical-T1, Gravelsugmentation, Revetment
CH-Fall-CH4 Juvenile Stranding - Fall Chinook r 1] Kl B3
CH - Late Fall - CH4 Juvenile Stranding - Late Fall Chin.. | [~ 1] 1] 100
CH - Spiing - CH4 Juvenile Stranding - Spring Chinook | [~ 28 BE 16
CH -"Winter - CH4 Juvenile Stranding - Winter Chinook | [ K] b6 41
S5T4 Juvenile Stranding - Steethead r 1] 41 L]
Ed-Shasta, Graveltugmentation, Bevetment
CH-Fall-CH4 Juvenile Stranding - Fall Chinook, r 1] A 95
CH - Late Fall - CH4 Juvenile Stranding - Late Fall Chin.. | [ 1] 2 98
CH - Spring - CH4 Juvenile Stranding - Spring Chinook, | [~ 12 hE 32
CH -Winter - CH4 Juvenile Stranding - Winter Chinoak, | [~ 2 Ta 20
ST4 Juvenile Stranding - Steethead I 1] 46 54
FE-MODOS-AFZE, Gravelbugmentation, DummyBevetment
CH-Fall-CH4 Juvenile Stranding - Fall Chinook r 1] g 92
CH - Late Fall - CH4 Juvenile Stranding - Late Fall Chin.. | [~ 1] A 94
CH - Spiing - CH4 Juvenile Stranding - Spring Chinook | [~ | A2 iz
CH -"Winter - CH4 Juvenile Stranding - Winter Chinook | [ 2 41 57
S5T4 Juvenile Stranding - Steethead r 1] 43 A7
b-FMAZ Graveldugmentation, DummyRevetment
CH-Fall-CH4 Juvenile Stranding - Fall Chinook, r 1] 9 91
CH - Late Fall - CH4 Juvenile Stranding - Late Fall Chin.. | [~ 1] 9 1
CH - Spring - CH4 Juvenile Stranding - Spring Chinook, | [~ 18 T} 28
CH -Winter - CH4 Juvenile Stranding - Winter Chinoak, | [~ 2 T2 26
5T4 Juvenile Stranding - Steelhead r 1] 46 54

E Annual Yiew ‘ @ Rollup Wiew ‘ ‘ Create Reports | 0 Reports) will be created based on your selections

Figure F—4. SacEFT multi-year rollup results foir@ok and steelhead juvenile stranding for

historical and 3 flow scenarios.
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Example 5: Chinook and steelhead egg-to-fry thermahortality

Chinook and steelhead egg-to-fry thermal mortalitgurred less frequently under NODOS-AF2B and
Shasta scenarios compared to FNA2, particularlgtieelhead, spring- and late fall-run Chinook (Fégu
F-5). Lengthening of the egg development windowulh reduced river temperatures also lengthens the
cumulative exposure to other potential mortalityrees, a set of processes not accounted for byd-igu
F-b5.

E|
| Performance Measure | Descrption | | tulti-v'ear Rollup ZPoor | %Far | % Good ‘
da-Historical-T1, Graveldugmentation, Revetment
CH -Fall- CH3 Egg-to-Fry Survival - Fall Chinook, r | 16 Fis]
CH - Late Fall - CH3 Eqgta-Fry Sureival - Late Fall Chin... | [ 0 K] 97
CH - Spring - CH3 Ego-ta-Fiy Sureival - Spring Chinook | T 13 16 B5
CH - Winter - CH3 Egg-ta-Fry Survival - Winter Chinook | [ B 14 Fia]
5T3 Egg-to-Fry Survival - Steelhead |_ K] 0 97
Ed-Shazta, Graveltugmentation, Bevetrment
CH-Fall- CH3 Egg-to-Fry Survival - Fall Chinook, r 1] | 91
CH - Late Fall - CH3 Eqgta-Fry Sureival - Late Fall Chin... | [ 0 0 100
CH - Spring - CH3 Ego-ta-Fiy Sureival - Spring Chinook | T 9 0 9
CH - “inter - CH3 Eg-to-Fry Sureival - winter Chinook | [ a] 4 91
5T3 Eggto-Fry Survival - Steelhead r 1] 1] 100
FE-MODOS-AF2E, Graveltugmentation, DummyRevetment
CH-Fall- CH3 Egg-to-Fry Survival - Fall Chinook, r 1] | 91
CH - Late Fall - CH3 Eqgta-Fry Sureival - Late Fall Chin... | [ 0 2 98
CH - Spring - CH3 Ega-ta-Fry Sureival - Spring Chinaok | [~ G 3 a5
CH - “inter - CH3 Eg-to-Fry Sureival - wWinter Chinook | [~ 3 a a4
5T3 Eggto-Fry Survival - Steelhead r 1] 1] 100
BE-FMAZ, Graveltugmentation, DurnmyFesetment
CH-Fall- CH3 Egg-to-Fry Survival - Fall Chinook, r 1] a 92
CH - Late Fall - CH3 Eqg-ta-Fry Survival - Late Fall Chin... | 1] 3 97
CH - Spring - CH3 Eggrto-Fiy Survival - Spring Chinook | [ g g a4
CH - “inter - CH3 Eg-to-Fry Sureival - wWinter Chinook | [~ 3 9 aa
5T3 Eggto-Fry Survival - Steelhead r 1] 2 93
E Annual Yiew ‘ @ Rllup Wigw | | Create Repotts ‘ 0 Report(s) will be created based on your selactions

Figure F-5. SacEFT multi-year rollup results foiir@iok and steelhead egg-to-fry thermal mortality
for historical and 3 flow scenarios.
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Example 6: Chinook and steelhead spawning weightagseable area (WUA)

Spawning weighted useable area (WUA) showed migedlts in comparisons of the NODOS-AF2B and
Shasta flow scenarios relative to FNA2. Under ti@XDS-AF2B scenario fall-run Chinook fared worse,
with mixed results for other Chinook races. Undier Ehasta scenario winter-run Chinook spawning
WUA declined, but all other Chinook races’ spawnlityAs improved.

#
‘ Perfarmance Measure | Dezcription ‘ ‘ Fulti-v¥ear Rolup %Poor | %ZFar | % Good |
da-Historical-T1, GravelAugmentation, Revetment
CH - Fall - CH1 "Wlld Spawning - Fall Chinaak, - ] 32 g3
CH - Late Fall - CH1 WA Spawning - Late Fall Chinook. | [ 23 29 48
CH - Spring - CH1 Willd Spawning - Spring Chinook, - 21 K1l
CH - Winter - CH1 Wild Spawning - Winter Chinool, - 29 X
571 Wila Spawning - Steelhead - 21 Fi]
6d-Shasta, Graveltugmentation, Fevetment
CH - Fall - CH1 will& Spawning - Fall Chinoak r 4 28 it
CH - Late Fall - CH1 Willé, Spawning - Late Fall Chinook. | [ 22 21 A7
CH - Spring - CH1 WLlA Spawning - Spring Chinook |_ 21 2 i
CH - "Winker - CH1 Willd Spawning - Winter Chinoak, [ 7 &1
5T1 Willd Spawning - Steelhead - 9 gz
fb-MNODDS-AFZE, Gravelbugmentation, DummyFevetment
CH - Fall - CH1 "Wlld Spawning - Fall Chinaak, - ] 40 55
CH - Late Fall - CH1 'wllA Spawring - Late Fall Chinoak. | T 14 M 48
CH - Spring - CH1 Willd Spawning - Spring Chinook, - 21 E Fi]
CH - Winter - CH1 Willd Spawning - Winter Chinook, - 22 Fia]
571 Wila Spawning - Steelhead - 9 g3
2b-FrAZ, Gravelbugmentation, DummuRevetment
CH - Fall - CH1 will& Spavning - Fall Chinoak r A 32 63
CH - Late Fall - CH1 Willé, Spawning - Late Fall Chinook. | T 22 2a A0
CH - Spring - CH1 WLlA Spawning - Spring Chinook |_ 23 B 71
CH - "Winker - CH1 Willd Spawning - Winter Chinoak, [ 25 7e
5T1 Willd Spawning - Steelhead - 9 g3
E Annoal Yiew | ﬁg Rollup Yigw | | Create Reports | 0 Reportis) will be created based on vour selections
Figure F.6. SacEFT multi-year rollup results foiir@@lok and steelhead spawning weighted useable
area (WUA) for historical and 3 flow scenarios wittavel augmentation.
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Example 7: Chinook and steelhead redd dewatering

Dewatering of Chinook and steelhead spawning retlds/ed mixed results in comparisons of the
NODOS-AF2B and Shasta flow scenarios relative t&\ENsteelhead and late fall-run Chinook declined
under the NODOS-AF2B scenario, while other Chincates, most notably spring-run, improved. The
Shasta scenario produced some improvement for maost with the exception of spring-run Chinook
(Figure F-7).

|
‘ Perfarmance Measure | Dezcription ‘ ‘ Fulti-v¥ear Rolup %Poor | %ZFar | % Good |
da-Historical-T1, GravelAugmentation, Revetment
CH - Fall- CHE Redd Dewatering - Fall Chinoaok |_ 28 M a8
CH - Late Fall - CHE Fiedd Dewatering - Late Fall Chino... | [~ M 16 50
CH - Spring - CHE Fledd Dewatering - Spring Chinook. | [ 28 B3 9
CH - 'winter - CHE Fledd Dewatering - ‘Winter Chinook. | [ 1] 9 1l
STE Redd Dewatering - Steelhaad - KX an r
fd-Shasta, Graveltwgmentation, Bevetment
CH -Fall- CHE Fedd Dewatering - Fall Chinook - 25 M 41
CH - Late Fall - CHE Fledd Dewatering - Late Fall China... | [ 2 20 A2
CH - Spring - CHE Fledd Dewatering - Spring Chinook. | [ 21 A3 26
CH -Winter - CHE Fledd Dewatering - Winter Chinoak | [ 1] 12 88
5TE Redd Dewatering - Steehead [ 21 Kl 48
fb-NODDS-AFZE, Gravelbugmentation, DummyBRevetment
CH -Fall- CHE Redd Dewatering - Fall Chinook - 15 42 43
CH - Late Fall - CHE Fledd Dewatering - Late Fall China... | [ 32 28 40
CH - Spring - CHE Fledd Dewatering - Spring Chinaak. | [ 29 62
CH - 'wfinter - CHE Fiedd Dewatering - ‘Winter Chinook. | [ 9 1l
5TE Fedd Dewatering - Steelhaad - 29 kn 24
Bb-FMNAZ. Graveldugmentation, DummuBevetment
CH -Fall- CHE Fedd Dewatering - Fall Chinook r 29 42 29
CH - Late Fall - CHE Fledd Dewatering - Late Fall China... | [ ial 17 48
CH - Spring - CHE Fledd Dewatering - Spring Chinook. | [ 21 46 a3
CH - Winter - CHE Fledd Dewatering - Winter Chinook | [ 1] 20 a0
STE Redd Dewatering - Steelhead I 32 22 45

E Annual View | @ Rallup Wigw |

| Create Reports | 0 Reportis) will be created based on yvour selections

Figure F-7.

SacEFT multi-year rollup results foiir@iok and steelhead redd dewatering for
historical and 3 flow scenarios.
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Example 8: Chinook and steelhead rearing weightedagable area (WUA)

Chinook and steelhead rearing WUA showed mixedtar pesults in comparisons of the NODOS-AF2B
and Shasta flow scenarios relative to FNA2, witbveer frequency of “% Good” years in comparison
with other performance measures. Under the NODOZBA$eenario most Chinook races fared more
poorly, with the possible exception of late falkrGhinook and steelhead (Figure F-8). Spring and
winter-run Chinook rearing WUAs improved in the Staascenario, relative to FNA2.

Output Yiewer - Rollup Yiew #
| Perfarmance Measure | Descriptian | | Mulbi-r'ear Rallup % Poor ‘ % Far | ¥ Good |

da-Histonical-T1, Graveldugmentation, Fevetment

CH - Fall - CH2 WA Rearing - Fall Chinaak, - 28 47 25
CH - Late Fall - CHZ Wwill& Rearing - Late Fall Chinoak, I 66 Kl 3
CH - Spring - CHZ Wwilld Rearing - Spring Chinook - 13 a0 41
CH - Winter - CH2 WA Rearing - Winter Chinook, r 15 an 1
5T2 WA Rearing - Steelhead r A3 44 3

Ed-Shasta, Graveltwgmentation, Bevetment

CH -Fall - CHZ willA Rearing - Fall Chinoak - 18 £8 14
CH - Late Fall - CHZ WA Rearing - Late Fall Chinook, r a2 BE 2
CH - Spring - CH2 WA Rearing - Spring Chinook |_ 21 40 39
CH - *inter - CH2 Wwill& Rearing - Winter Chinoaok, I 11 44 45
5T2 Wwilld Rearing - Steelhead - 32 BE 2

FE-MODOS-AF2E, Graveldugmentation, DummyPevetment

CH - Fall - CH2 WA Rearing - Fall Chinaak, - 20 5 15
CH - Late Fall - CHZ Wwill& Rearing - Late Fall Chinaak, r 25 GG 3
CH - Spring - CHZ Wwilld Rearing - Spring Chinoaok - 25 B0 15
CH - Winter - CH2 WA Rearing - Winter Chinook, r 20 Lt} 26
5T2 WA Rearing - Steelhead r 29 EE ]

b-FMAZ Graveltugmentation, DummyRevetment

CH -Fall - CHZ willA Rearing - Fall Chinoak - 15 70 15

CH - Late Fall - CHZ W& Rearing - Late Fall Chinook, r la] 2 3

CH - Spring - CH2 WA Rearing - Spring Chinook |_ 23 45 32

CH - *inter - CH2 Wwill& Rearing - Winter Chinoaok, I 20 43 32

5T2 Wwilld Rearing - Steelhead - il BE 3
E Annual Yiew ‘ “ﬂ Rollup Yiew | | @ Create Reports | O Report{s) will be created based on your selections

Figure F-8. SacEFT multi-year rollup results foiir@iok and steelhead rearing weighted useable
area (WUA) for historical and 3 flow scenarios.
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Example 9: Fremont cottonwood initiation success

In comparisons of the NODOS-AF2B and Shasta floenados relative to FNA2, Fremont cottonwood
initiation success improved under the NODOS-AF28&nseio. Performance under the Shasta scenario
was split (but generally worse), with an increasbath Poor and Good years at the expense of Baisy
(Figure F-9).

Output ¥iewer - Rollup ¥iew #l
| Performance Meazure | Drezcription ‘ | bduilti-viear B ollup % Poor | % Fair | % Good ‘

Ab-Historical- T2, Gravelbugmentation, Bevetment

|FE-initiation |FreemuntEottonwoud-relativeinit...| |_ _ . 64 | 21 | 15 |

Ed-Shasta, Graveldugmentation, Bevetmeant

|FE-initiation |FreemuntEottonwoud-relativeinit...| r _] a5 | 4 | 11 |

Fb-NODDS-AFZE, Graveldugmentation, DummyBevetment

|FE-initiation |FreemuntEottonwoud-relativeinit...| r _:. i | ] | 15 |

ab-FrAZ . Gravelbugmentation, DummuB evetment

| FL - initiation | Freemont Cottorwwood - relative init... | r _] a3 | ] | g |
E Annual View ‘ @Rnllup T ‘ | @ Create Reports | 0 Repott(s) will be created based on your selections

Figure F-9. SacEFT multi-year rollup results foerRont cottonwood initiation success for historical
and 3 flow scenarios.
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Example 10: Chinook and steelhead performance meass shown for the historical flows scenario

Output Yiewer - Annual Yiew #

Description

4444444444444444444444444444444444444444444444444444444444 [ | 1 [ [ 10
s i e e e e e e e e e e e e e e e e e P T e e e e = ]
B EE e R R eagoddododng sn s en s s sHEDEEEEEE e e w0 e e ee Qe o osooee g g g s e
b N N A = A A e R B e - = = P e A - = T s A R I =R S e A = = i =

AaHistorical-T1, Graveliugmentation, Revetment

WlA Spawning - Fall Chinook.

5§ B ____§§ §E|

‘Wl Rearing - Fall Chinaok

EqggtoFiy Survival - Fal Chinook

Juvenile Stranding - Fall Chinaok

Fiedd Scour - Fall Chinook

Redd Dewatering - Fall Chinook

(=] Annual View ‘@Rn”up Wiew ‘

- | @ Create Repotts ‘ 0 Report(s) will be created based on your selections

Figure F-10.

SacEFT annual rollup results for fafi-Chinook performance measures shown for
historical flow. The absence of results for nonvepiag performance measures prior to
WY 1971 is due to the lack of early historical teargture data. Temperature provides the
timing information which is necessary to drive nration and the rearing stages
represented by these performance measures.

Question 1 Summary

From simple inspection of the historical flow red@WY 1939-2004), we can observe from the
frequency of poor, fair and good cases in SacERTtfany focal species performance measures are
sensitive to flow. While this sensitivity is in pairiven by choices related to hazard thresholchdaties,
modeling results showed many performance measerestheless exhibit considerable contrast in their

raw values.
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Question 2 : How much difference does ‘no channel action’ vs. ‘full channel action’ make? Is
gravel augmentation more significant than channel revetment? For what focal species?

Note: “No channel action” refers to the ‘ng’ and™conditions while ‘g+’ and ¥ refer to “Full channel
action” conditions defined in Table 2.3 of the HiRaport.

As detailed in the SacEFT design document (ESSAfd@ogies 2007), 3 performance measures depend
on in-channel actions:

6 D25 / D $ I 523
83 2 = D* $ $$ !

Example 11: newly eroded banks

For BASWL1 that depends on meander migration ragedi not observe a measureable response whether
select revetment removal was implemented or ngufei F—11). The reason for this outcome is disalisse
further under Question #3.

Output Yiewer - Annual Yiew #
e e e e e e e e e e e e e e el e ==

Description DEEEELLEELEER GG HGASEEREGE S SR G A S8 S S S S50 EES 0588 8|88 888 6 8|55 800 6 EE S B Ee 85588

S 5|20 8 R G5 NHEES SRS R A NS e S 2R R R S| N6 RS 200 &6 a|e S| =N e = §le s B S 2 RE A s N 8|S = RS =

1aHistorical T1, MoGravelbugmentation, NoRevetment
svirien i1 11 | I B | | || [ [
3aHistorical- T1, NoGraveliugmentation,Fi
CTrrrTEmssEEE® 000 B jEEEEEEEEEN

EAnnua\ View | @ Rollup Yiew | $ = | @ Create Reports ‘ 0 Repart{s) will be created based on your selections

Figure F-11. SacEFT annual rollup results for érgth of newly eroded banks (BASW1) shown for
historical flow with and without revetment. Missiagd incomplete years in 1942 and
1977 are due to numerical instability in the meamdigration model, which drives the
creation of the BASW1 performance measure
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Example 12: Chinook and steelhead spawning weightadseable area (WUA)

Chinook and steelhead WUA (CH1) improved for aflesin response to gravel augmentation under the
FNA2 flow scenario, particularly steelhead and eirun Chinook (Figure F—12). Under the NODOS-
AF2B and Shasta scenarios (Figure F-13) steelhshd/enter-run Chinook spawning WUA were often
improved compared to FNA2, with steelhead leadigway in greatest improvement. This finding
highlights the interaction between flow and sulistanditions that should be taken into accountrwhe
interpreting WUA predictions. The steelhead findingkes sense, as augmented gravel (g+) includes a
relatively high proportion of smaller substratefpreed by steelhead. As substrate preferencesuites g
similar for Chinook, their spawning WUA performaneas more largely driven by flow conditions.

Dutput Yiewer - Rollup Yiew |
| Performance Meazure | Description ‘ | fulti-v'ear Bollup % Poor | X Far | % Good ‘

Sa-FMAZ, MoGravelhugmentation, DummyBevetment

CH - Fall - CH1 Wwilld Spawning - Fall Chinook - a] Kr ot
CH - Late Fall - CH1 willa Spawning - Late Fall Chinook, | [ 23 2a 13
CH - Spring - CH1 Wwilld Spawning - Spring Chinook - 24 ] 71
CH - Winker - CH1 WA Spawning - Winter Chinook, r K] Kl EE
5T1 Wwilld Spawning - Steelhead - 17 K1 52
ab-FrAZ Gravelbugmentation, DummuB evetment

CH - Fall- CH1 WA Spawning - Fall Chinook, r a] 32 B3
CH - Late Fall - CH1 w4 Spawning - Late Fall Chinook | 22 28 50
CH - Spring - CH1 WA Spawning - Spring Chinook, r 23 E 71
CH - "Winker - CH1 Wwill& Spawning - Winter Chinook |_ K] 25 e
5T1 WA Spawning - Steelhead r g 9 a3

E Annual View ‘ @ Follup Wigw | | @ Create Reports | 0 Report(s) will be created based on your selections

Figure F-12.  SacEFT multi-year rollup results ftwir@®ok and steelhead spawning weighted useable
area (WUA) for the FNA2 flow scenario. The pandiews results with (bottom) and
without (top) gravel augmentation.
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Example 13: WUA spawning with and without gravel agmentation for the NODOS-AF2B and

Shasta scenarios.

A
‘ Ferformance Measure ‘ Dezcription ‘ bulti-v'ear Rollup %Poor | %Fair | % Good ‘
Ba-Shasta, MoGravelbugmentation, MoRevetment
CH - Fall - CH1 WA Spawning - Fall Chinook r 4 32 B4
CH - Late Fall - CH1 w4 Spawning - Late Fall Chinook | [~ 23 20 a7
CH - Spring - CH1 WA Spawning - Spring Chinoaok I~ 2 2 7
CH - Winter - CH1 WA Spawning - Winter Chinook, r 2 48 50
5T1 WA Spawning - Steelhead I~ 12 il 57
Eb-Shasta, Gravelbugmentation, MoRevetment
CH -Fall - CH1 WA Spawning - Fall Chinook I 4 28 ot
CH - Late Fall - CH1 W& Spawning - Late Fall Chinook | [~ 22 2 57
CH - Spiing - CH1 WA Spawning - Spring Chinook, I 21 2 It
CH - “Winter - CH1 WA Spawning - Winter Chinook I~ 2 7 £1
5T WA Spawning - Steelhead I 3 3 a2
FaMODOS-AF2R, MolGravelbugmentation, DummyFevetment
CH - Fall - CH1 WA Spawning - Fall Chinook r 5 a4 1
CH - Late Fall - CH1 W& Spawning - Late Fall Chinook | [~ 18 4 48
CH - Spring - CH1 WA Spawning - Spring Chinoaok I~ 2 E 73
CH - Winter - CH1 WA Spawning - Winter Chinook, - 3 28 g3
5T1 WA Spawning - Steelhead I~ 12 34 54
Fb-MODOS-AF2B, Graveldugmentation, DummyRevetment
CH -Fall - CH1 WA Spawning - Fall Chinook - h 40 ata]
CH - Late Fall - CH1 W& Spawning - Late Fall Chinook | [~ 18 34 48
CH - Spiing - CH1 WA Spawning - Spring Chinook, - 21 E 73
CH - Winter - CH1 WA Spawning - Winter Chinook, [ 3 22 75
5T WA Spawning - Steelhead - a 3 a3

E Annual Yiew ‘ @ Rollup Wiew | | Create Reports ‘ 0 Report(s) will be created based on your selections

Figure F-13.

SacEFT multi-year rollup results fhirt@ok and steelhead spawning weighted useable

area (WUA) for the NODOS-AF2B and Shasta scenawiith, and without gravel
augmentation.

Question 2 Summary

In answer to Question #2, gravel augmentation wa®rsignificant to steelhead and Chinook spawning
than channel revetment was to bank swallow nestatjtat and western pond turtle habitat creation fo
the indicators we used. As addressed in Questidrev, in the case of bank swallows and western
pond turtles, this may owe to limitations in theygisal driving models and simplifying assumptiosed
for these indicators rather than be a true appration of what is occurring in nature.
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Question 3 : What are the most and least sensitive focal species performance measures? To
what actions? For focal species which appear to be insensitive, is this likely to occur in nature,
or is this due to simplifying assumptions in the SacEFT models?

Table F-3 provides a summary evaluation of leadtranst sensitive focal species performance measures
emerging from the initial application of SacEFTte scenarios in Section 2.3.2.

Table F-3. Least and most sensitive focal spenidisators mapped to SacEFT’s major classes of
actions when comparing relative change over scenarhese results should be
interpreted in the context of the flow and charawions evaluated in the initial pilot
application of SacEFT (Table 2.3, Section 2.3.#@athan as general statements.

#
7 v 73 !
$
$' !
$
8%
/ $
[*?:
C 8G
! ?5* 8.
| 8&
?5* 83
8#
* 3 5% ! ! $
?=3M
/ $ !
[*?23 M
?5* 83
M4 $ ' $ $ $

<

The corollary to Question 2 isfdr focal species which appear to be insensitisehis likely to occur in
nature, or does this owe to simplifying assumptiartee SacEFT modéts

There are two different ways of thinking about thigestion: (i) in terms of the performance measure
results themselves and (ii) more broadly in terfrth® overall focal species and its full set oé{History
requirements. SacEFT is not a population life-mstaodel, but rather, focuses on discrete habiaed
indicators. As such, component ‘ii’ is outside Hwpe of SacEFT’s design (though Chinook and
steelhead do have multiple indicators that coviferdint freshwater life-history stages, albeit nkéd).
We therefore address this question in terms of comapt ‘i’ — the contrast and sensitivity found e t
results for the performance measures themselves.

The indicators in Table F-3 marked with a “*” areshlikely insensitive (showed little if any cordtan
results) because of simplifying assumptions inftmeulation of the indicator in SacEFT or lack of
contrast in incoming physical datasets.

For example, the meander migration model providesial estimates of meander migration rat &nd
area of floodplain reworked\j for each of up to 14 modeled bendsif each of three river segments
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(Larsen 2007). From these two indicators, the kdnewly eroded bank in each bank is approximated
by thesimplegeometrical approximation:

A
L =2
LRYY

Example 14: Average length of newly eroded banks

In BASW1, banks that are newly eroded to 20m oremeceive a suitability weighting of ‘1’. The cheic
of a fairly small length-scale (13m-20m) for asgggshe suitability of newly eroded banks is theref
poorly matched to the scale at which the Meandgraion model is parameterized: almost all newly
eroded bend areas were longer than 500m, and dhertdle suitability weight value assigned was atmos
always 1.0. Coupled with the low variability in yeaver year lengths of newly eroded bank, thisteea
performance measure with very low contrast (Fide4).

Hamilton City segment (RM185 - RM201) | —— Historical CurrentRipRap
—=— Historical_SelectRemoval

2500 Shastaflow_CurrentRipRap
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& "'I‘VN@WJJJY\JU\;W‘,‘

] \ / A~ SAAY 4 o [
S 2200 v ¥ -
£

S 2100

<@

o

]

2 2000

<

Figure F-14. Average length of newly eroded bapks bend, predicted by the Meander Migration
model, for 3 different scenarios.

We also note that the ‘length of newly eroded baygderated by, = % also does not account for the

depth of this bank erosion along the bend. Thugthes predicted by this formula will in some caes
artificial, having a trivial depth of erosion alotige length (<1 cm).

In the case of creation of newly orphaned chanfW¢RT1), the meander migration model predicted only
two events. These occurred in WY 1939 and 1941, eaghaping Bend 5 of the most-downstream
segment (see Table 2.3 in ESSA (2007)) and addiig &f and 425 rhof new orphaned channel habitat
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in the process. These events occurred under et ftow regimes (historical, NOD@Snd Shasta) when
revetment (rip rap removal) was simulated, and afgter the NODOS flow regime when no revetment
(no rip rap removal or current rip rap) was simedat

The fact that the major cut-off event occurred migithe first simulation year and across all thiew f
regimes strongly suggests that the bend morphdleggme unstable once rip-rap was removed.
However, once this event took place, the newlyngigbend and other bends simulated were
subsequently insensitive to variations over thiofahg half century of flow variation.

Question 3 Summary

Taken together these results show that simulatestment removal can cause channel realignment in
cases where the bed morphology has reached agfaoigtability, but that such events are infrequent
under the current channel morphology even whemnajipis removed at select sites. This is not acedle
of lack of sensitivity of the WPT1 indicator its@ér se, but reflects the overall lack of contnast
meander migration results.

Finally, we point out that green sturgeon egg saviisk (GS1) was insensitive to the temperatures
included in our SacEFT scenarios. Water tempersitina lead to elevated rates of egg mortalityreeg
sturgeon (17°C - 20°C) were rarely if ever encorgddor the scenarios we evaluated (including
historically reconstructed temperatures) and hegizen the simplicity of the indicator, its resudtise not

in dispute. We recognize that representation affibtal species would benefit from a more complete
formulation looking at other life-history stagesddriophysical relationships, possibly including
relationships that address flow-habitat; juveniter@nment; fishing and poaching, discharge-migrati
cues. These factors were considered during thenati§acEFT design workshop, but subsequently found
to be lacking in quantitative knowledge for moduili

Question 4: Does SacEFT suggest directions for adaptive management experiments and/or
research to test the real-world benefits of different actions for focal species?

At the present stage of development, we do notSeeEFT is in a suitable position to recommend
specificadaptive management experiments. Instead, theimpsttant next steps are:

a. reviewing our focal species indicators for the dastmation scenarios and refining them
(including obtaining final FNA2, NODOS-AF2B and Sita daily flow datasets below Redd
Bluff);

b. convening several small technical meetings witHitjed biologists to refine the indicator (or
hazard) thresholds used to signify the biologiggatificance of different outcomes (‘poor’, ‘fair’,
‘good’); and

c. considering whether other focal species indicatioduding life-history components) and
important biophysical linkages not presently représd in SacEFT should be added based on
Linkages Report and Field Study results.

2 Following the acceptance of the first versionta$ report DWR provided two updated scenarios: NGB&F2B
and FNAZ2, to allow more comparable simulationsifedent hydrosystem facilities and configuratiéor time and
budgetary reasons, it was not possible to updatestetment simulations using these new simulatibhsrefore
there are no corresponding revetment simulationthibFNA2 scenario, and the NODOS-AF2B scenarikana
use of an earlier NODOS scenario.
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However, even with this important additional reviamd refinement, residual uncertainties will always
remain around various modeling assumptions anchpEas. It goes without saying that the proffered
biological benefits of SacEFT's target (and avomgrflows should be tested in the field throughufed
(preferably high precision) monitoring techniqudswever, waiting for perfect or highly certain
knowledge is a recipe for inaction that is inconigatwith “reasonable and prudent action.” Water
operators, biologists, restoration ecologists @t engineers should use our findings to expertain
generate purposefully timed contrast in flows, gtadditions, and rip-rap removal actions to bejtaye
geomorphic and biological significance. “Outside Hox” flow and in-channel experiments are critical
for generating these fresh insights and overcontiadethargy inherent in passive approaches.

In the meantime, managers of water operations dhatl wait to be told that the divergent commuioity
river restoration specialists has reached a consesrswhat should be done. We encourage all sincere
water planners, engineers, restoration ecologmstoperators to seriously consider the Flows Team’s
leading hypotheses and advice on ecological flogetas and begin to pilot these flows alongside mdah
short-term flow experiments and focused monitodntjvities. A number of specific ideas in this reha
are listed in Chapter 10 of the Linkages Reportp@qix A).

Question 4: Are there any glaring differences with leading hypotheses and management advice
identified in the Linkages Report (Appendix A)?

Table F—4 addresses this sub-question.
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Table F—4. Comparison of leading hypotheses andiganent advice in the Linkages Report (Stillwatdeisces, 2007a) with overall
SacEFT modeling results. Details of SacEFT funeiaealationships are provided in ESSA Technolo@897).
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|
| Performance Meazure | Description ‘ | ulti-vear Rollup % Poor ‘ ZFar | % Good |

1a-Histonical-T1. MoGravelfudmentation. HoBevetment

CH - Fall- CH1 W/Ud Spawning - Fall Chinook r 5 33 h&
CH - Fall- CH2 WA Rearing - Fall Chinoaok, - 28 a7 A
CH - Fall- CH3 Egg-to-Fry Survival - Fall Chinook. r 3 16 ]
CH - Fall-CH4 Juwenile Stranding - Fall Chinook, |_ 0 K1 (]
CH - Fall - CHS Redd Scour - Fall Chinook r 55 13 26
CH - Fall- CHE Redd Dewatering - Fall Chinook |_ 28 KT} ]
CH - Late Fall - CH1 Wl Spawning - Late Fall Chinook | [~ 23 3] 42
CH - Late Fall - CHZ WA Rearing - Late Fall Chinook |_ EE K1 3

CH - Late Fall - CH3 Egg-to-Fry Survival - Late Fall Chin... | [T 0 K] 97
CH - Late Fall - CH4 Juverile Stranding - Late Fall Chin... | [~ 0 1] 100
CH - Late Fall - CHS Redd Scour - Late Fall Chinook, r 42 13 45
CH - Late Fall - CHE Fiedd Dewatering - Late Fall Chino... | [ 34 16 A0
CH - Spring - CH1 WA Spawning - 5pring Chinook r 17 27 hE
CH - Spring - CHZ WA Rearing - Spring Chinoak |_ 15 40 41

CH - Spring - CH3 Egg-to-Fry Survival - Spring Chinook | [~ 19 16 B5
CH - Spring - CH4 Juverile Stranding - 5pring Chinoak | [~ 2 ] 16
CH - Spring - CHA Redd Scour - Spring Chinook, r 16 19 B5
CH - Spring - CHE Fledd Dewatering - Spring Chinook. | [~ 2 (% 9

CH - wWinter - CH1 WA Spawning - Winter Chinook, r 15 KK] he
CH - Winker - CH2 Wd Rearing - Winter Chinook r 14 40 41

CH - wWinter - CH3 Egg-to-Fry Survival - Winter Chinook | [~ g 19 ]
CH - Winker - CH4 Juverile Stranding - Winter Chinook. | [~ 3 ] 41

CH - Winter - CHS Redd Scour - Winter Chinook r o 13 a1

CH - Winter - CHE Fledd Dewatering - Winter Chinook | [~ 0 9 91

5T1 WA Spawning - Steelhead r 21 41 K]
S5T2 Wild Rearing - Steethead r A3 44 3

5T3 Egg-to-Fry Survival - Steelhead r K] 1] 97
ST4 Juvenile Stranding - Steelhead r 0 41 L]
575 Redd Scour - Steclhead r 34 22 44
STE Redd Dewatering - Steelhead r a3 an kn

E Anrial Yiew | @ Rollup Wigw ‘ | Create Reports | 0 Repork(s) will be created based on your selections

Figure F—15. SacEFT results for all Chinook anélbead performance measures, for historical flows
and water temperatures, without gravel augmentation

1.3 Examples of Within-Year (Daily) SacEFT Results

MS Excel graphs and tables serve as the primapubtdrmat for SacEFT’s detailed within year result
An example of SacEFT’s spawning weighted usealda sgport (WUA) is given in Figure .
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Appendix F: SacEFT Analyses Results

Example 15: SacEFT's spawning weighted useable ar€&/UA) report

B3 Microsoft Excel

i fle Edt Vew nset Format Toos Data Window Leb

# of reports depends on view
(annual or roll-up) and
selections in Report Choices

2 Report(s) will be created based on your selections

Reporting engine leverages widely used Excel, offering
many built-in features like side by side comparisons.
SacEFT defines templates that are highly customizeable.
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Figure F-16. SacEFT provides detailed output ateaario x year x performance measure basis in Elese, managers and scientists can

examine the detailed results in the performancesaores raw units, alongside its driving variablay(gflows).
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Example 16: SacEFT's redd dewatering report comparig a good year and a poor rated year

[ Wateryear:[1998
Location of interest:[CS Reach 2
River Miles|217 - 242 |
Species|Fall Chinook |

Water year:[1999
Location of interest:|CS Reach 2
River Miles|217 - 242 T
Species|Fall Chinook |
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Figure F=17. An example of SacEFT’s redd dewatenépgrt comparing a good rated year (left) withbanrated year (right).
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Example 17: SacEFT's juvenile stranding report compring a good rated year with a poor rated year
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