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Purpose of Managed Hydrology

* Connect Water Supply with Water Demand

* Create Through-Delta Fresh Water Corridor

* Meet Flow/Salinity/Temperature Standards




Upstream Reservoirs

Figure 4-26 Maximum Salinity Intrusion, 1921-1943 Figure 427 Maximum Salinity Intrusion, 1944- 1990
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* To protect beneficial uses in the Delta, the State
Water Resources Control Board issues a Water
Quality Control Plan, then ties DWR’s and USBR’s

water rights to those objectives.




D-1641
Bay-Delta
Standards
Locations
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FLOW/OPERATIONAL WATER QUALITY
Fish and Wildlife Municipal & Industrial
# SWP/CVP Export Limits B Al Expor: Locations
ExportInflow Ratio B Contra Costa Canal N

Agriculture
B Westzm/Interior Delta

*

®  Minimum Delia Cutflow

B Habitat Protection Outflow
Salinity Starting Condition

River Flows: B Southern Delia
® @ Rio Vista _
® @ Vemnalis - Bass Fish and Wildlifa
. - Fulse B San Joaguin River Salinity
%+ Delta Cross Channel Gates B Suisun Marsh Salinity Q

City of Vallejo Intake
Cache Slough

North Bay Aqued
e crer s s L ATHET SlOugh
Swisum Marsh Salinity (Oct-May)

: hannel
Y H " Delta Crigs Channel Gates
Suisun/Marsh Stations : [Condition SaoT=r=MT Closed Feb-May)
2 1 (Closed total Mad gays, May 21 - Jun 15)
Rio Vista

S21 W) Rio Vista
597 ¢ {2,000-4,500 ofs Sep-Dec)

£

Western/Inierior Delta
{Max 14 day avg. EC Apr-Aug15)
Termipous

835

San Joaquin River Salinity
Td-day avg 44 EC Apr-May)

Delta 3
Outflow i (7.(00-20,200 cfs Feb

NDOI (3000-3000 cfs Jpl-Jun)

Canal Intake

Rock Slough
Contra Costa Canal (<=180)
for required number of days

SWP/CVP Export Limits (1,500 cfs Apr 15 - May 15)

Efl Ratio (35% Feb-Jun, 85% Jul-Jan)% Brandt

Clifton Coul Old River near Bridge
Forebay I Middle Riwer
Tracy Pumping v - g
Plant Inta 1&. o .
Tracy
Sy S Southern Delta Agriculturs
ety -

Stations 20-day running

(avg. EC ==0.7 mSicm Apr-Aug)

wg EC <=1.0 mS/cm Sep-Mar)

Aqmaaky Daltp-rdarschot Vernalis
= -

‘Wernalis - Base (710-2.420 cfs Feb-Apri14 & May18-Jun)
‘ernalis - Pulse (Apr15-May15 & Oct)
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Bay-Delta Standards "> 5

Contained in D-1641

I CRITERIA [ JAN | FEB | MAR ] APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
FLOW/OPERATIONAL
e Fish and Wildlife
SWP/CVP Export Limits 1,500cfs [ 7/
Export/Inflow Ratio % _ 35% of Delta Inflow [/ 65% of Delta Inflow
P — | I I
Minimum Delta Outflow 4] 3,000 - 8,000 cfs [4
Habitat Protection Outflow B 7029200 77
Salinity Starting Condition ¥/ -
River Flows:
@ Rio Vista - 3,000 - 4,500 cfs {77 -
@ Vernalis - Base -3,420 cfs 27
- Pulse

Delta Cross Channel Gates m

WATER QUALITY STANDARDS

¢ Municipal and Industrial

All Export Locations <250 mgn C

. Conditional {77 .

Contra Costa Canal 150 mg/l Cl for the required number of days {72/

e Agriculture

Western/Interior Delta - Max.14-day average EC mmhos/cm 131 -

Southern Delta ¥ 1.0 mS - 30 day running avg EC 0.7 mS - 1.0 mS

* Fish and Wildlife -

San Joaquin River Salinity /"% 14-day avg; 0.44 EC

Suisun Marsh Salinity e .12.5 ECI

1 see Footnotes
Operations Compliance and Studies Section Revised 9/29/00 Preliminary: Subject to Revision




Footnotes
{1] Maximum 3-day running average of combined export rate (cfs) which includes Tracy Pumping Plant and Clifton Court Forebay Inflow |2ss Byron-Bethany pumping

Year Type All

Apri5 - | The greater of 1 500 or 100%
Mayi5® of 3-day avg. Vernalis flow

* This time period may need to be adjusted to coincide with fish migration. Maximum export rate may be varied by CalFed Op's group
2] The maximum percentage of average Delta inflow (use 3-day average for balanced conditions with storage withdrawal, otherwise use 14-day average) diverted

at Clifton Court Forebay (excluding Byron-Bethany pumping) and Tracy Pumping Plant using a 3-day average. (These percentages may be adjusted upward
or downward depending on biological conditions, providing there is no net water cost.)

£31 The maximum percent Delta inflow diverted for Feb may vary depending on the January 8R1

Jan 8RI Feb exp. limit
< 1.0 MAF 45%
hetween 1.0 5 3
& 1.5 MAF 89%:d05%
> 1.5 MAF 35%

4 Minimumn monthly average Delta outflow (cfs). If monthly standard < 5,000 cfs, then the 7-day average must be within 1,000 cfs of standard; if monthly
standard > 5,000 cfs, then the 7-day average must be > 80% of standard

vearType| AN W AN BN D c |

Jan 4500° |w 0w " wl ® mlw m » lj
Ju_ |m = o 8000 8,000 6,500 5,000 4,000
Aug " = 4,000 4,000 4,000 3,500 3,000
Sep 3,000 " m|® m " ®m 8§ ® ®m|®m =
Oct ey 4,000 4,000 4,000 4,000 3,000
Nov-Dec [® ™ 4,500 4,500 4,500 4,500 3,500

*Increase to 6,000 if the Dec 8RI is greater than 800 TAF

57 Minimum 3-day running average of daily Delta outfiow of 7,100 cfs OR: either the daily average or 14-day running average EC at Collinsville is less than
2.64 mmhos/cm (This standard for March may be relaxed if the Feb 8RI is less than 500 TAF. The standard does not apply in May and June if the May
estimate of the SRI IS < 8.1 MAF at the 90% exceedence level in which case a minimurn 14-day running average flow of 4,000 cfs is required.) For additional
Delta outflow objectives, see TABLE A

f6j February starting salinity: If Jan 8RI > 800 TAF, then the daily or 14-day running average EC @ Collinsville must be < 2.64 mmhos/cm for at least one day
between Feb 1-14. If Jan BRI is between 650 TAF and 900 TAF, then the CalFed Op's group will determine if this requirement must be met.

{7} Rio Vista minimum monthly average flow rate in cfs (the 7-day running average shall not be less than 1,000 below the monthly objective)

Year Type] AN W an_ | BN D c
Sep 3000 (w m n |_| s ulm = " .
Oct |w mw o 4000 4000 | 400 4000 3.000

NovDec | ® W | 4500 4500 | 450 4,500 3500

8] BASE Vernalis minimurn monthly average flow rate in cfs (the 7-day running average shall not be less than 20% below the objective)
Take the higher objective if X2 is required to he west of Chipps Island

Year Type All W AN BN D C

FebAprid | w m 9930 o | 2930 or [ 1420 or | 1420 or | 710 or

and @§ m =m
Mayt6un| m m 3420 3420 2,280 2,280 1.140

f9] PULSE Vernalis minimurm monthly average flow rate in cfs. Take the higher objective if X2 is required to be at orwest of Chipps Island

Year Type All W AN BN D C
Apr15 - - - 7,330 or | 5730 or | 4620 or | 4020 or | 3,110 or
Mayl5 m ®m = 8,620 7,020 5,480 4,880 3,540

Oct Too |W W L L N L rl w LI |

* Up to an additional 28 TAF pulse/attraction flow to bring flows up to a monthly average of 2,000 cfs except for a
critical year following a critical year. Time period based on real-time monitoring and detemmined by CalFed Op's group

107 Forthe Nov-Jan period, Delta Cross Channel gates may be closed for up to a total of 45 days

117 Forthe May 21-June 15 period, close Delta Cross Channel gates for a total of 14 days per CALFED Op's group. During the period the Delta cross channel
gates may close 4 consecutive days each week, excluding weekends

{12 Minimum # of days that the mean daily chiorides < 150 mg/l must be provided in intervals of not less than 2 weeks duration. Standard applies at Contra Costa
Canal Intake or Antioch Water Works Intake
[veartype] w ] an ] BN J D [ ¢ ]
| #pays | 240 [ 1e0 ] 175 [ 1es | 155 |

Operations Compliance and Studies Section Revised 1/29/04
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{137 The maximurn 14-day running average of mean daily EC (mmhos/cm) depends on water year type Page 1 0
WESTERN DELTA INTERIOR DELTA
Sac Rlver @ Emmaton SJR@ Jersey Polnt Mokelumne R@ TermInous SJR@ San Andreas
vear 045 EC from |EC value from) 0 45 EC from [EC value fromf 0.45 EC from [EC value from| 0.45 EC from |EC value from
April 1 to date [date shown tof April 1 to date [date shown tof April 1 to date [date shown to|April 1 1o date |date shown to
Type shown Aug1s™ shown Augi1s™ shown Aug15* shown Augls™
W Aug 15 - - Aug 15 [ - Aug 15 - - Aug 15 - -
AN Jul 1 0.63 Aug 15 a a3 | ] Aug 15 B - = Aug 15 - - ﬂ
BN Jun 20 1.14 Jun 20 0.74 Aug 15 - - Aug 15 - -
D Jun 15 1.67 Jun 15 1.35 Aug 15 @ - = Jun 25 0.58
c |m = ®m ;5 |m = = 220 W 2w = 0.64 - w 067 |

* When no date is shown, EC limit continues from April 1
[14] As per D-1641, for San Joaguin River at Vernalis: however, the April through August maximum 30- day running average EC

for San Joaguin River at Brandt Bridge,Old River near Middle River, and Old River at Tracy Road Bridge shall be 1.0 EC until
April 1, 2005 when the value will be 0.7 EC

{157 Compliance will be determined between Jersey Point & Prisoners Point
Does not apply in critical years or in May when the May 90% forecast of SRI < 8.1 MAF

{187 During deficiency period, the maximurm monthly average mhtEC at Western Suisun Marsh stations

as per SMPA is Month mhEC
Oct 19.0
Nov 5]
{177 InNovember, maximum monthly average mhtEC = 16.5 for Dec-Mar 56
Westem Marsh stations and maximum monthly average Apr 20
mhtEC = 15.5 for Eastem Marsh stations in all periods types Ma 125
TABEER Port Chicago
NS ——— A SRR PMI (continuous recorder at Port Chicago)
umber of Days When Max. Daily Average Electrical Conductivi
of 2.64 mmhos/cm Must Be Maintained at Chipps Island and Port (TAF) FED | MAR LARR | MAY | U0
Chicago. (This can also be met with a maximum 14-day running 0 0 0 0 ] 0
average EC of 2.64 mmhos/cm, or 3-day running average Delta 250 1 a 0 0 0
outflows of 11,400 cfs and 29,200 cfs, respectively.) Port Chicago 500 4 1 o 0 a
Standard is triggered only when the 14-day average EC for the last 750 8 2 0 0 0
day of the previous month is 2.64 mmhos/cm or less. PMI is | 1000 | 12 f 4 _|_0 _|_0 J_0 |
previous month's 8RI. If salinity/flow ohjectives are met fora 1250 | 15 6 1 0 0
greater number of days than required for any month, the excess 1500 | 18 9 1 0 a
days shall be applied towards the following month's requirement. 1750 | 20 12 2 0 o]
The number of day's for values of the PMI between those specified 2000 | 21 15 4 ) o]
below shall be determined by linear interpolation 2250} 220 RA7 ) S b e B
2500 23 19 8 1 Q
2750 24 21 10 2 Q
Chippsistarnd s000 | 25 | 23 12 4 0
PMI (Chipps Island Station D10) 3250 25 24 14 6 0
(TAF) FEB | MAR | APR | MAY | JUN 3500 25 25 16 9 Q
<500 | 0 ] 3 5 5 3750 | 26 | 26 18 12 [
4000 26 27 20 15 Q
1;53 QUB, 12 g g g 4250 26 27 21 18 1
1250 | 28 31 6 0 0 4500 26 28 23 21 2
1500 | 28 _ |31 13 ] 0 A0 (27 128 _| 24 |2 ) 3 |
M =m0 28~ 37 "l 20 70 1 a0 7 5000 27 28 25 25 4
200 | 28 31 25 1 0 5250 27 29 25 26 6
2050 | 28 31 o7 3 0 5500 27 29 26 28 9
2500 | 28 31 29 1 1 5750 27 29 27 28 13
210 |28 |31 |2 |2 2 —8000:1 2 129 127 L2 Lie
"l T T "2~ 6250 27 30 27 29 19
3250 | 28 a1 a0 29 3 6500 | 27 30 28 30 22
6750 27 30 28 30 24
3500 | 28 31 30 30 13 7000 27 30 2% 30 26
3750 | 28 31 30 3 18 7250 27 30 s 30 27
e e T B B B S BB RN
4250 | 28 31 30 31 25 7750 27 30 29 31 28
4500 | 28 31 30 3 27 8000 27 30 29 31 29
4750 | 28 31 30 31 28 8250 28 30 29 31 29
5000 | 28 31 30 31 29 8500 28 30 29 31 29
|- 9200128 |81 |80 31129, ™ 8750 (26 |0 |29 T|BT |30 ]
zosw 2 o o0 1ot 50 so00 |28 |=0 |29 |=1 |=0
9250 28 30 29 31 30
*When 800 TAF < PMI < 1000 TAF, the number of days is 9500 28 31 29 31 30
determined by linear interpolation between 0 and 28 days 9750 | 28 31 29 31 30
10000 28 31 30 31 30
= 10000 28 31 30 31 30

Preliminary: Subject to Revision



Viajor
Diversions:

¢ State Water Project
(CCFB, NBA)

€ Central Valley Project
(Jones, RS)

€ Contra Costa Water District
(Old River PP, AIP)
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Challenges?
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Astronomical Tides

Page 14

Tidal force Tidal force
from Sun from Moon

Tidal — : Moon
Sun bulge Earth
large
A
Moon

Sun
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Daily Tidal Cycle
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Typical Magnitudes of o
Semidiurnal Flood and Ebb
Tides within the Delta Ve
(cubic feet/sec)
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Discharge, cubic feet per second

USG5 114535428 SACEAHENTO E A RI0 YISTA CA

150068
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Average Daily Flow*

*Approximate values added to underlying graph

Graph courtezy of the U.5. Gealoagical Suruey
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Overlay of Monthly
Spring/Neap Cycle

SAN JOAQUIN RIVER AT ANTIOCH ( ANH )

Date from 05/01/2009 01:44 through 06/30/2009 01:44 Duration : 60 days
Max of period ; (05/26/2009 04:00, 7.18) Min of period: (05/01/2009 16:00, 1.33)

H H Fi =] H H H

268-May 2-Jun S-Jun 16-Jun 23-Jun 30-Jun
Date / Time

—— RIVER STAGE - FEET (31)
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Wind and
Barometric Pressure

5:00PM EDT 1-0CiTi=97
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Meteorological Events can Change
Neap Tide into a Spring Tide
SAN JOAQUIN RIVER AT ANTIOCH ( ANH )

Date from 12/17/2009 01:44 through 02/152010 01:44 Duration : 60 days
period ; (01/27/2010 12:00, 7.21) Min of period: (12/31/2009 23:00, 1.68)
H H H H Fl | H

—— RIVER STAGE - FEET (31)
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How Do We Manage?
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1) Releases

The Projects
have

3 “knobs”
to turn




1) Releases:

Travel Times
Present a
Challenge

Net Delta QOutflow

oheQ S
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Shasta

w
@,
o
)
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Oroville

Freeport




2) Delta Cross
Channel Gates:

May Conflict
with Fish
Migration

Agenda Item 10 - Presentation
Meeting Date: July 25, 2014
Page 24

INFLOW

* Hood
Outflow required

to meet D-1483

Standards DCC Gate
2
Rio Vistas '
LY

—~GOOD WATER

QUALITY
Antioch / * Stockton
POOR WATER
QUALITY
EXPORT

*Tracy




Knobs don’t
work well for
all locations
at all times

3) Exports
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Coordinated Operations Agreement /
(COA)

e Defines Share of Benefits and Obligations

Lake
Excess Oroville
Conditions

Balance Conditions

SI0MAJE"

Witharawals Storage
Exports . wad

Unstored SEEENNOE
Flow | [9970/4970

Unstored | [
Flow NSIOrec

Banks  Tracy
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January 2014
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Insufficient Storage Gains in the Winter/Spring for
Salinity Control in the Summer/Fall

Combined Shasta/Oroville/Folsom Storages

B Historical Average

Million Acre-Feet
N

EJan Actual/90% Forecast

Jan Apr

End of Month Storage




Agenda Item 10 - Presentation
Meeting Date: July 25, 2014

Continued Dry Conditions
Loss of Delta Salinity Control

Figure 4-26 Maximum Salinity Intrusion, 1%21-1%43
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Preparing for the Worst

e Allocation Reductions

e Petition the Water Board to Modify Delta Standards

* Plan for Emergency Drought Rock Barriers




Ddy-Uella ostandardas

Contained in D-1641

CRITERIA

JAN

FEB | MAR

APR [ MAY | JUN | JUL

AUG

SEP | OCT | NOV | DEC

FLOWIOPERATIONAL

* Fish and Wildlife
SWP/CVP Export Limits

Export/Inflow Ratio /¥

Minimum Delta Outflow

Habitat Protection Outflow

Salinity Starting Condition
Ri s:
@ Rio Vista
@ Vernalis - Base

- Pulse

Delta Cross Chan@

6]

3]

-

l 1,500cis l i

im
e

of Delta Inflow Bl

65% of Della Inflow

1 —— | 1

¢

3,000 - 8,000 cfs ¥

7.100-29200 ¢fs ™

.-

IR

3420k

=

9]

[10]

Closed

[11]

3,000 - 4,500 Cm

. Condifional ™ ‘

WATER QUALITY STANDARDS

* Municipal and Industrial

All Export Locations

Contra Costa Canal

<250 mg/l Cl

150 mg/l Cl for the required number of days 112l

* Agriculture

q ~ Western/Interior DeD
S ——

Southern Delta '

—
(131

lax 14-day average EC mmhos/cm

10 mS - 30 day running avg EC 0.7 mS 1.0 mS
« Fish and Wildlife
San Joaquin River Salinity /' 14-day avg; 0.4 EC
Suisun Marsh Salinity '"* 125 EC 8OEC

Lgo EC ll mjrss EC l

] See Footnotes
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Emergency Drought Barriers

* Temporary rock barriers

* Permits required

* Agency consultations

e Limit Saltwater Intrusion

Sutter Slough _
‘1? (

4 §\ Steamboat Slough

§
£
47
| “'
s s
11D
P/ =
o H
52
Fotsy
I : 0
Kiey® West False River
|||||| )
o
Id River at Q
s Vaq

|||||||||||||||||

ppppppp
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February/March Improvements

—
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Improved Storage

Combined Shasta/Oroville/Folsom Storages

Jan

Apr

End of Month Storage (2014)

Sep

@ Historical Average
EJan Actual/90% Forecast
M April Actual/90% Forecast



Agenda Item 10 - Presentation
Meeting Date: July 25, 2014

Improved Conditions

* Some Increased Supply
e Scaled Back Requests for Modified Delta Standards

* Emergency Drought Barrier Installation on Hold
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Possible Drought Actions for 2015

 Reduced Project Deliveries
* Modified Delta Flow/Salinity Standards
e State Water Board Curtailments

* Drought Barrier Installation






