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spce  \When has Fremont Weir Spilled?
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Fremont Weir Overflow Period of Record _

Season of October November December January February March April ay Peak Stage | Remarks

5 10 15 20 25 5 10 15 20 25 S 10 15 20 25 5 40 15 20 25 5 10 15 20 25 S 10 45 20 25 5 10 15 X0 25
1934-35 — -
35-36
368-37
37-38 Flow ended June 1st
38-39 No flow
1939-40
1940-41
1941-42
1942-43
1843-44
1944-45
1845-45
1946-47
11947-48
1948-49
1948-50
T950-51
1951-52
1952-53
1953-54
1954-55
1855-56
1956-57
1957-56
1958-59
1959-80
1960-61
1961-62
1862-63
1863-64
1984-85
1965-66
1966-87
1867-66
196868
1969-T0
1970-71
1971-712
1972-73
1973-T4
1974-75
1975-76 No fiow
1876-7T7 Ho flow
1977-78 — —
5 10 15 20 25 | 5 10 15 20 25| 5 0 15 20 25 | 5 10 15 20 25 | 5 10 15 20 25 | 5 10 15 20 25 | 5 10 15 20 25 | 5 10 15 20 25

October D January February March April May
Mate: Data compiled from recards of DWH stream gaging station:  Sacramento River at Freamont Weir (FRE), Wast End
Datum: 0=0' US.E.D. Period of Record 1935 to 2008 Crest Elevation: 33.50 feet
— Dasignates period of flow over weir

Season of Peak Stage | Remarks




Typical number of Fremont Weir
LDCE o overtopping events per year
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Ends of final Fremont Weir
overtopping events

m No FW Overtopping

®m March or Earlier

April or Later




— Ends of final Fremont Weir
E\QLE*EDNSEWMIUN PL:FF"_' _. - Ove rtO p p i n g eve ntS

m No FW
Overtopping

m Overtopping
Ends by Feb 15

Overtopping
Ends post Feb 15




— Likelithood of Some Fremont Welr
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Historical

Early Late Early Late Early Late Early Late Early Late Early Late Early Late Early Late Early Late
Oct Oct Nov Nov Dec Dec Jan Jan Feb Feb Mar Mar Apr Apr May May June June




patterns by Water Year?
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mcalley Water Year Index Equation
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SV Water Year Index (Million Acre Feet) =

.4 x Current April to July Runoff Forecast +
.3 X Current October to March Forecast +
.3 X Previous Water Year Index*

*(Maximum Prior Year Index of 10 used)




Malley Water Year Classifications
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Wet (W) > 9.2
Above Normal (AN) 7.8 to 9.2
Below Normal (BN) 6.5 to 7.8

AR i

il
i 8
D 0

Dry (D) 5.4 to 6.5
Critical (C) < 5.4

Year types are set by first of month forecasts,
beginning in February. Final determination is
made in May based on 50% exceedence forecast




-ﬂj;gibution of Water Years in Long-Term
BDCP -
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Critical

m Dry

m Below Normal
Above Normal
Wet




BDcpxw .y Typical maximum duration by water year
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Critical Years




BDcpxw .y Typical maximum duration by water year

BAY DELTA CONSERVATION PLAN

Dry Years




BDcpxw .y Typical maximum duration by water year
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Below Normal Years




BDcpxw .y Typical maximum duration by water year
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Above Normal Years




BDCP ., Typical maximum duration by water year
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Wet Years




POTENTIAL With-Conservation Measure 2
CONDITIONS
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w EXamples: Hydrology In

Recent Crop
Year Record

What Happened
Yolo Bypass| Water YBY Flow| What Might Have
Crop Focal | Year FW Overflow FW .
Max May FW Max YBY | Dropped | Happened with CM-2
Years | Type Overflow (cfs) | DroPpedto | Overflow |4 b )| to 1,000
6,000 cfs Ended !
cfs
notch flow prior to late
2005 AN late event 44,000 May 24 May 25 weir overtoppir.mg event
only prevents planting that
was later wiped out?
months of connection of
intermittent intermittent events, 9-day
2006 w events 25,000 May 4 May 6 extension of FW flow
(Dec-May) through notch
added intermittent notch
2007 D No FW Overflow 2,100 Feb 17 |flows between December
and March?
6300 added intermittent notch
2008 C No FW Overflow (Jar’muary) Mar 7 |flows between December
and March?
added intermittent notch
2009 D No FW Overflow 2,700 Mar 11 |flows between December

and March?



BDCP % Draft Tech Memo 2 Assumptions
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t Fremont were better understood, the cross section
imated. Figure 21 presents the dimensions for the
oidal channel structure connecting the Fremont Weir to the Tule Canal The figure
the channel with bottom length of 225 ft, side slopes 1 and top length of ft.
The channel dimensions were estimated to avoid channel velocities greater than 3 ft/s. It
was assumed that the new structure would operate most of the time conveying flows below

Depth 15

Tahle 4: Summary tablz for the new s

Sacramenfio River at Motch Flow: ramenta
Fremont Stage ft Unrestricted i Rliver at
(MAVD 538) [

w75 | ol 0o 14600]
17200
) 2 0
500 :
1000
218 2000
3000
4000
5000
245
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Fremont Weir Spills {Jan/1/1984 to Deef31/1391) T Wadified Weir Spills - Unrestricted
Flow =wents producing discharges greater than 3000 ofs [ Medified Weir Spills - Proposed
B Curent Weir Spills
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Fremont Weir Spills [Jani01/1282 to Dec/31/1989) [ Nidified Weir Spills - Unresticted
Flow events producing dscharges greater than 3000 ofs [ Modified Weir Spills - Proposed
7 . f i e
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Figure 27; Events producing discharges greater than 3000 ¢

Stage [, NAVDES

The cakouts show events that had mors fhan 30 consecufive days at the siated
siage mievation w iR flccd Intermissions no oeger than 7 days

Figure 28: Events producing discharges greater than 3000 cf for more than 30 days (2000-2007)



IB[)c\P " Historical Distribution of Years
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® No Fremont Weir
Overtopping

Final Fremont Weir

Overtopping Ends
by March 31

Final Fremont Weir
Overtopping Ends
April 1 or Later




IB[)c\P " Historical Distribution of Years
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® No Fremont Weir
Overtopping

Final Fremont Weir
Overtopping Ends
by March 31

Final Fremont Weir
Overtopping Ends
April 1 to May 15
Final Fremont Weir
Overtopping Ends
May 16 or Later




'ch\p Potentlal With-Project Conditions
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® No FW Overtop and no Notch
Flow

® No FW Overtop and Notch Flow

1 2% ends by Mar 31

No FW Overtop and Notch Flow
ends April 1 or Later
10%
Final FW Overtop ends by Mar
31 and so does Notch Flow

1 O(y Final FW Overtop ends by Mar
0 31 and Notch ends April 1 or

Later
Final FW Overtop ends April 1

or Later and Notch ends first

Final FW Overtop ends April 1
or Later and Notch ends

afterward
Final Fremont Weir

Overtopping Ends May 16 or
Later
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“Blips™ = Very Short Events

Fremont Weir Spills {Jan/1/1584 to Decl3111951)
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The calouls show events thal bad mone than 30 consecuthe days at the stabed
stage sj=vafion with Nood Inlermissions no lDnper Fan 7 days

Figure 26: Events producing dizcharges greater than 3000 cfs for mare than 30 days (1984-15371)




soce. ™ Tools for Real-Time Management
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Weather Forecasting

Flow Forecasting
http://www.cnrfc.noaa.gov/graphicalRVF.php?id=FMWC1

Existing Gauge Relationships
e.g. YBY gauge at |-80 to LIS gauge at Lisbon Weir

New Monitoring Information

More Operable Facilities within the Bypass

e.g. Lisbon Weir
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® No FW Overtop and no Notch
Flow

o = No FW Overtop and Notch Flow
1 2/) ends by Mar 31

No FW Overtop and Notch Flow
ends April 1 or Later

10% "
Final FW Overtop ends by Mar
31 and so does Notch Flow

1 O(y Final FW Overtop ends by Mar
0 31 and Notch ends April 1 or

Later
Final FW Overtop ends April 1 or

Later and Notch ends first

Final FW Overtop ends April 1 or
Later and Notch ends afterward

Final Fremont Weir Overtopping
Ends May 16 or Later
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socr ™. Potential With-Project Conditions
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® No FW Overtop and no Notch
Flow

1 Z(y ® No FW Overtop and Notch Flow
0 ends by Mar 31

No FW Overtop and Notch Flow

1 O% ends April 1 or Later

FW Overtop ends by Mar 31 and
so does Notch Flow

1 O% FW Overtop ends by Mar 31 and
Notch ends April 1 or Later

FW Overtop ends April 1 or Later
and Notch ends first

FW Overtop ends April 1 or Later
and Notch ends afterward

Final Fremont Weir Overtopping
Ends May 16 or Later
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IBDc\P Potentlal With-Project Conditions
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® No FW Overtop and no Notch
Flow

1 Z(y ®m No FW Overtop and Notch Flow
o ends by Mar 31

No FW Overtop and Notch Flow
ends April 1 or Later

FW Overtop ends by Mar 31 and
so does Notch Flow

FW Overtop ends by Mar 31 and
Notch ends April 1 or Later

FW Overtop ends April 1 or
Later and Notch ends first

FW Overtop ends April 1 or
Later and Notch ends afterward

Final Fremont Weir Overtopping
Ends May 16 or Later
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IBDc\P Potentlal With-Project Conditions
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= No FW Overtop and no Notch
Flow

® No FW Overtop and Notch Flow

1 2% ends by Mar 31

No FW Overtop and Notch Flow
ends April 1 or Later

FW Overtop ends by Mar 31 and
so does Notch Flow

FW Overtop ends by Mar 31 and
Notch ends April 1 or Later

FW Overtop ends April 1 or
Later and Notch ends first

%

FW Overtop ends April 1 or
Later and Notch ends

afterward _
Final Fremont Weir

Overtopping Ends May 16 or
Later
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'ch\p Potentlal With-Project Conditions
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= No FW Overtop and no
Notch Flow

® No FW Overtop and Notch

4% 1 2% Flow ends by Mar 31

No FW Overtop and Notch
Flow ends April 1 or Later

FW Overtop ends by Mar 31
and so does Notch Flow

16%
FW Overtop ends by Mar 31
and Notch ends April 1 or

Later
FW Overtop ends April 1 or

7(y Later and Notch ends first
(0]

FW Overtop ends April 1 or
Later and Notch ends

afterward .
Final Fremont Weir

Overtopping Ends May 16
or Later

9
©
N
(\]h
=
|_
%
)
(@)
©
i
V)
o
@
L

@
=
Y
>0
>
SU

T
= O
=
de
€ >
& o




MEotential With-Project Conditions

Historical Potential With-Project based on analyses-to-date
Source for Estimation
Fremont ] T Within gross 28%/39%/33% overtopping split, notch frequency applied...
. ong Term
Weir . Notch Flow Historical historical | historical |historical stage, ™2 T™M?2 TM2,
Overtopping Average from stage from | stage, 7 day |7 day+ only, end Includin Excluding| 30+ day
DFM Graphic Central |or longer opsearly if 30+days Blios & very short| events
District only attained earlier P Blips only
Percent of Flow Threshold Analyzed
years 1,000 cfs 1,000 cfs 1,000 cfs 3,000 cfs | 3,000 cfs | 3,000 cfs
None 5% 6% 6% 5% 17% 25%
None Ending.by Mar.ch 31 28% 23% 22% 22% 20% 8% 0%
Extendlragt;-\rprll lor 0% 0% 0% 3% 3% 3%
. Ending by March 31 11% 13% 32% 9% 17% 17%
Ending by Ending between 39%
° [0) 0, 0, 0, 0, [0)
March 31 April 1 and May 15 28% 26% 7% 30% 22% 22%
Ending | Ending before FW 0% 0% 16% 10% | 10% 10%
between overtopping does
April 1 and Ends after FW 20%
P . 20% 20% 4% 10% 10% 10%
May 15 overtopping does
Ending May | Fish Passage Flow 12% 12% 129% 12% 12% 12% 12%
16 or Later Only
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>otential With-Project Conditions

Historical Potential With-Project based on analyses-to-date
Source for Estimation
Within LTA gross 28%/39%/33% split, notch frequency applied...
Long Term
Fremont VYEII‘ Notch Elow Historical o historical historical stage, ™ 2
Overtopping Average from| historical 7 day or longer| TM 2 . | TM2, 30+
. stage, 7 day . | Excluding
DFM Graphic:stage from ops only, end |Including day events
. or longer . . very short
Percent of Cdist early if 30+days| Blips . only
ops only . . Blips
years attained earlier
Flow Threshold Analyzed
1,000 cfs | 1,000 cfs 1,000 cfs 3,000 cfs | 3,000 cfs | 3,000 cfs
. - -
% of years with r:: zI;:Iemont Weir flow 28% 59 6% 6% 5% 17% 5%
% of years with all Fremont Weir flow
(weir overtopping or floodplain 39% 34% 35% 54% 29% 25% 17%
inundation notch) ending by Mar 31
% of years with some Fremont Weir
flow (weir overtopping or floodplain 20% 48% 46% 27% 53% 45% 45%
inundation notch) April 1 to May 15
. - -
% of years_W|th Fremont Weir 12% 12% 12% 12% 12% 12% 12%
overtopping May 16 or later




| . Likelithood of Some Fremont Welr
BDCP

BAY DELTA CDN\I:R"I.-"AIIHNPLAN Ove rto 9]0 i n ! b H a I f— M O n th

Historical

Early Late Early Late Early Late Early Late Early Late Early Late Early Late Early Late Early Late
Oct Oct Nov Nov Dec Dec Jan Jan Feb Feb Mar Mar Apr Apr May May June June




P Potential New Likelihood of Some

P e EFEemont Weir Flow by Half-Month

——Estimated High
Notch Ops Envelope

Estimated Low Notch
Ops Envelope

\/\\ ——Hjistorical Fremont

Weir Overtopping

Early Late Early Late Early Late Early Late Early Late Early Late Early Late Early Late Early Late
Oct Oct Nov Nov Dec Dec Jan Jan Feb Feb Mar Mar Apr Apr May May June June




BDCP Take Home Messages
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. Presented estimations show “ballpark” of proposed
operations based on analysis to date

- Estimations relied on historical hydrology

- CALSIM results also worth examining

- We have some tools for real time management and
we’ll have more when the project is in place

- Focus on operational goals while we work to better
understand functional relationships




