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Section 5.3

The DSM2 model simulation of the SDIP Stage 1 did not properly include the
dredging in Middle River. The dredging of Middle River will allow higher flows
during flood events, and allows slightly higher tidal circulation with the proposed
tidal gate operations. The DSM2 modeling has been modified to include the
dredging in Middle River, and some reduced salinity results for Middle River at
Mowry Bridge and Grant Line Canal at Tracy Boulevard Bridge were obtained.
There were no simulated changes in EC at the CCWD Old River intake (SR 4) or
at the CCWD Rock Slough intake. The corrected results are given in Table 5.3-1
below (page 5.3-30).
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that are expected to reduce salinity at CCWID intakes. COWID has agreed that
these benefits will be considered along with the potential impacts from operating
the tidal gates and pumping additional water at SWF Banks when judging the
overall protection of water quality az deseribed in the CALFED ROD,

All salinity impacts were found to be less than significant because changes would
be within the large varations that are charactenstic of the no action bascline
conditions in the Della. Salindty changes in many south Delta channels were
found 1o be significantly beneficial, because the reductions were greater than 3%
of the baseline value. These salinity benefits are the result of tidal gate
operations that produce a tidal circulation of Sacramento Eiver water that is
drawn toward the CVP Tracy and SWP Banks, The changes in DOC at drnking
water intakes were also found 1o be less than significant compared with the ne
action baseline conditions, which are dominated by high DOC during storm
inflows and from Delta agricultural drainage. Because the SDIF would not
change the DOC loading patterns, the simulated changes from shifting the Delta
channel Mows and ihe cormesponding fraction of high DOC inflows {i.e.,
agriculiural drainage, San Joaquin River) that are exported were found o be
relatively small.

The changes in DWSC flows resulting from the SDIP alternatives would have a
beneficial effect on the DO conditions in the Stockton DWSC during the
summer, because the head of Old River tidal gate will be operated to reduce the
diversions of San Joagquin River water into the south Delta channels, Water
quality impacts under cumulative conditions would be similar to the direct and
indirect impacts described for SDIP altermatives.

Summary of Significant Impacts

There are no significant impacts on water quality as a result of implementation of
the project alternatives, Operation of the tidal gates provides substantial
improvements in salinity in the south Delta channels. O sesssmre-sccasional
slight increases in salinity occur in the CCOWD intakes and a1t SWP Banks, but
these are less than 5% of the bascline values. The water quality benefits are less
under Alternative 48, which includes constructing only the head of 01d River
gale.

Affected Environment

Drelta waters serve several benelicial uses, ¢ach of which has water quality
requirements and concemns associated with it, The Delta is a major habitat arca
for important species of fish and agquatic organisms, as well as a source of water
for municipal, agricultural, recreational, and industnial uses. Dominant water
quality variables that influence habitat and food=-web relationships in the Delta
are temperature, salinity, suspended sediments (55) and associated light levels
for photosynthesis, 10O, pH, nutrients (nitrogen and phosphorus), DOC, and
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turbulence is strong enough to maintain relatively high DO concentrations.  The
D concentrations in the Steckion DWSC are generally the lowest, with several
episodes of DO concentrations of less than 5 mg/l.

The causes of these low DO episodes in the DWSC have been under
investigation by the CVRWOCE and the San Joaquin River DO TMIDL steering
committes for the past several vears (Central Valley Begional Water Quality
Contrel Board 2003). Because reduced flows are thought 1o be one of the
primary factors inflecncing low D0 in the DWSC, the potential impact of SDIP
altemmatives on [0 in the I'WSC were evaluated. The SDIP alternatives may
influence the flow in the DWSC and could therefore impact DX concentrations.

The I measured in south Delta channels was generally higher than in the
Stockion DWSC, although several episodes of reduced DO were recorded.
Because the tidal flow velocities in the south Delta channels are relatively high,
the severe DY depletion that has been measurcd in the WSO is not expected to
occur regulary in the south Delta channels.

Environmental Consequences

Assessment Methods

SDIP project operations may cause water quality effects in the Delta by three
primary mechanisms:

® Increazed SWP Banks pumping may produce lower Delia outflow and
thereby increase the concentrations of EC levels and mineral constituents,
such as CI7 and Br that are associated with salinity intrusion from Suisun
Bav.

®  SDIP changes in exports or operation of tidal gates in the south Delta may
change the mixture of San Joagquin River water and agricultural drainage in
south Delta channels, which might change the EC levels and concentration of
water quality constituents, such as C1, Bro, and DOC at municipal and
agricultural diversions and expont locations.

® SDIF changes in San Joagquin Biver flows moving past the head of Od River
into the Stockton DWSC may cause changes in the concentrations of DO in
the portion of the WSO near Stockton, This portion of the IMWWSC is
identified by the RWOCH as being out-of-compliance with the DO ohjective,
which is 5 mg/l from December to August, and 6 mg/1 from September
through November (to protect migrating adult Chinook salmon). A technical
TMIA. report has been submiticd to EPA describing the major reasons for
the low DO conditions; low rver flow has been identified as one of the major
causes for the low DO The low DO TMDL implementation plan has been
adopted by the CVEWOCE and SWRCH. k)

This section provides an overview of the application of DSM2 for the water
quality impact assessment of the SDIP alternatives, DSM2 provides an accurate
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Because there are no measurements of agriculiural drainage lows in the Delta,
the MWL measurements of DO concentrations cannol be used directly 1o
estimate the relative contributions of IXOC from Delta agriculiural land, Possible
contributions of DOC from crop residue, wetlands plants, and peat soil leaching
have not been directly measured. Several water quality experiments have been
comducted to estimate these potential MOC source contributions for impact
assessment purposes (MMarvin Jung and Associates 1999). Results of these
experimentz are incorporated into the Delta Island Consumptive Use module of
M2, which includes assumed monthly drainage volumes for cach node in the
madel along with monthly estimates of drainage EC and DO concentrations.
These assumed drainage Mows and EC values and DOC concentrations (see
Appendix 1) are assumed to hold constant between the 2001 and 2020 basclines,
and to be the same for all SDIP altematives, SDIP alternatives mayv, however,
shifi the contributions from the agricultural drainage DOC sources at the water
supply intakes.

Methods for Assessing Impacts on Dissolved Oxygen

The simulated effects of SDIP altematives on DO concentrations in the Stockton
DWSEC depend on the DSM2 simulated Stockton flows. The lower San Joagquin
Riveris listed by the CVEWOQUB as a Clean Water Act Section 303 impaired
water body. The CVRWOCH initiated the preparation of a TMIL analysis in
carly 1999 and organized a forum for stakeholder involvement. A substantial
amount of data collection has been conducted through CALFED stakeholders and
funding.

The CVEWOQUCB has produced a senies of reports on the Stockton DWSC low
I problem (Central Valley Regional Water Quality Control Board 2002), This
sericsrspert includes a comprehensive analysis of the seasonal data collected in
the fall by DWE (boat survevs) and by the City of Stockton (NPDES weekly
compliance monitoring) as well as the hourly data collected by DWE at the
Rough & Ready Island water quality mondtoring station since 1983, The tidal
flow at Stockton has been measured by a UVM device since 1995,

aily minimum 130 concentrations from cach of these data sources from 1996 to
2000 correlated with flow (duning the late-summer and fall perniod). The general
relationship suggests that the DWSC minimum DO concentration will increase as
the flow is increased to about 1,500 cfs, The average I increase is apparently
about 0,15 10 0.20 mg/l for cach 100 cfs of increased flow,

For impact evaluation purposes, the assumed change in 1)) is 0.2 mg/1 for cach
100=cfs increase in flow, A reduction in DO of 0.2 ma/1 will also be assumed for
any 100=¢f= reduction in fow, within the range of 0 cfs to 1,500 cfs of Stockion
flow, The DO concentration at a flow of 1,500 cfs is estimated from the
available data to be about 6.0 mg1. A flow of 1,000 cfs svibl-sherebare-is_assumed
o correspond fo a minimum DX of about 5.0 mg1. A flow of 500 ofs wilHs
assumed o commespond o a minimum DO of 4.0 mgl. A monthly summer flow
of 0 ¢fs is assumed to produce a DO of just 3.0 me/1.
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®  historical EC data are available for this period.

The fellowing locations in the Delta were selected for assessment of impacts
related to Delta salinity conditions:

= Emmaton, one of the locations for Delta agricultural salinity objectives
located on the Sacramento River downstream of Decker Island and
Threemile Slowgh;

m Jersey Point, one of the locations for Delta agrniculiural salinity objectives,
and an important location for monitering effects of salinity intrusion into the
central Delta;

m Eock Slough (at Contra Costa Canal), assumed to be representative of
COWD diversions at COC pumping plant #1, where historical EC and CI
measurements are made and where a water quality objective in D-1641 is
applicd;

m  Old River at SE 4, which is near the location of the CCOWD pumping plant
for the Los Vagueros Reservoir,

m  CCF, which is the location of SWTP Banks:
® CVP Tracy, where Delta water is diverted from Old River into the DM,

& Old River at Tracy Boulevard Bridge, which is a D-1641 water quality
objective compliance location and represents water quality in the south Delta
channels upstream of the agrcultural barers and tidal gates;

®  Cirant Line Canal at Tracy Boulevard Bridee, which 15 not a compliance
location for 13-1641, but does indicate the water quality of a major south
Delta channel; and

m  Middle River at Mowry Bridge, which is near the I-1641 compliance
location in Old Biver at the head of Middle River (i, Undon Island).

Impacts related to DOC were assessed for Delta diversions by COWD at Rock
Slough and near SR 4, and for expons by SWFand CVP. Agncultural diversions
are not impacted by DOC concentrations, Impacts related to DO were assessed
for the San Joaquin River in the DWSC at the Rough & Eeady Island DOy
moniloring station.

Significance Criteria

The impact significance criteria for water quality variables that have regulatory
objectives or numerical standards, such as those contained in the 1995 WQCP,
are developed from the following general considerations:

® Numerical water quality objectives have been established 1o protect
beneficial uses, and therefore represent concentrations or values that should
nol be exceeded (DO concentrations must be above the DO objective);
violation of the limits would be significant.

Soulh Della Improvements Program Ocfober 2005
Draft Envircnmental impact Statement! 5.3.20
Emvironmental impact Report A5 (05302

South Delta Improvements Program
Final Environmental Impact Statement/ 2-56
Environmental Impact Report

December 2006

J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

Edits to the Draft EIS/EIR

U.S. Department of the Inberior, Bureau of Reclamalion,
and the Cakfonia Department of Water Resources

Water Cuality

m  Natural vanability caused by tidal flows, dver inflows, agricultural drainage,
and biclogical processes in the Delia channels is sometimes quite large
relative to the numernical standards or mean values of water quality varnables.

®  Changes in water quality variables that are greater than natural varations, but
are within the limits established by numerical water quality objectives, may
cause significant impacts; a criterion for determining significant monthly
changes is necessary,

®  Monthly changes in a water quality variable that are greater than natural
variations, but which occur infrequently enough such that the long-term
average value is nod raised by more than a specified percentage of the
baseline value are considered to be less than significant; a criterion for
determining significant long-term changes is necessary.

For vaniables with numerical water quality critenia, the numerical limits are
assumed to adequately protect bencficial uses and provide the hasic measure of
an allowable limit that will adeguately protect beneficial uses. Any increase in
the vanable that causes the varable to exceed the numerical objective is
considered to be a significant impact. Mo change is allowed if the baseline value
exceeds the maximum objective {or if the bascline 1) is less than the DO
objective). Vanables without numerical limits would not have a maximum
significance criterion.

Matural varability is difficult to describe with a single value, but it is assumed
that 10% of the specificd numencal criterion (for variables with numerical
criteria) or 10™0 of the mean value (for varables without numerical criteria)
waould be a reasonable reprezentation of natural vaniability that would be
expected to occur without causing a significant impact. Appendix I3 discusses
the observed vanability in histonical Delta salinity (EC) measurements.
Simulated monthly changes that are less than 102 of the numerical criterion or
less than 10%: of the measured or simulated mean value of the vanable would not
be considerad significant water quality impacts because the simulated change
would not be greater than natural varability.

A monthly significance criterion is based on the assumption that some changes
may be substantial in comparisen with natural vadability of the water quality
variable, and could result in significant impacts, Because the change in water
quality that should be considercd substantial is not known, judgment must be
applied 1o establish an appropriate significance threshold. Based on professional
experience and the measured range of natural varability, the monthly
significance criterion has been selected to be 107 of the numerical limits (for
variables with numenical limits), It is assumed that this 10% change criterion
would prevent relatively large changes that may have potentially significant
impacts on beneficial uses. For vanable without a numercal limit (e.g., DOC), a
monthly change criterion of 10% of the mean value is used as the monthly
criterion.

The allowable long-term average increase in a water quality variable that is less
than significant s also difficult to determine from purely scientific evidence.
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locations. The long=term change of 5% of the No Action average EC value
applies at all stations,

There are also applicable objectives of 250-mg/1 Cl” concentration at Hesesse
thiree south Delta espes-locations (COWD Rock Slough, S0 -thd-Hivers
SWEP Banks, and CVP Tracy). The COWI at Rock Slough chlonde is also
subject to a 150-mg1 objective for about half of cach calendar vear (5 months in
crtical year, § months in wel vears). These chlonide objectives are considered
and the necessary Delta outflow 1o meet these chlonide objectives is calculated
within the CALSIM model (e.g.. ANN module). These chlomide objectives are
therefore assumed o be satisfied with the simulated Delta outflow values from
the CALSIM model. Chlonde concentrations were not simulated with DSM2,
and chloride was not evaluated as a salinity varable for the SDIP altermnatives.
Appendix I} contains additional comparizons of chlonde and EC values at the
CCWD Rock Slough intake.

Criteria for Dissolved Organic Carbon

DO concentrations in the Delia exhibit relatively large fluctuations (sce

Figure 5.3-5). Although no numerical water quality objectives have been
developed for DOC concentrations, criteria for DOC can be determined from
average data on Delta DOC and the estimated effects of DO concentrations on
THM concentrations in treated drnking water. Increases in monthly export DOC
of more than 10% of the mean DOC concentration (assumed to be about 4 mg1),
or about 0.4 mg/l, are considercd to be significant water quality impacts.
Because THM standards involve annual average criteria, the significance
criterion for the estimated long=lerm increase in export DOC concentrations
should apply. The average DOC concentrations in the exports should be limited
toa change that is small enough to prevent a change in long-term THM
concentration of more than & pg/1 (because 8 pg1is 10% of the current THM
standard of 80 pug/1).

A general correlation between DOC concentration and THM concentration
suggests that about 10 to 20 ue/l of THM will rezult from cach 1 mg/l of DOC in
the raw water supply (State Water Resources Control Board 1995h), Therefore
limiting the long-term DHOC increases to abowt 0.4 me/l would also likely limit
the increase in long=term THM to less than 8 pgd. Simulation of THM
concentrations in treated water obtained from the Delta was not part of the SDIP
impact evaluation because the simulated changes in EC and DOC can be used as
surrogates for the potential effects on THAM and other disinfection by-products at
specific treatment plants using Delta water.

Criteria for Dissolved Oxygen

The minimum DO objectives in the Stockton DWSC are 5 mg from December
through August and 6 me/1 from Seplember through November (to protect adult
migration of Chinook salmon). Any monthly estimated DO concentration less
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than the applicable objective is considered to be a significant impact. Any
reduction in a monthly estimated DO concentration that is more than 10% of the
applicable objective (0.5 mg/l reduction) is also considered to be a significant
impact,

CALFED Programmatic Mitigation Measures

The maintenance and improvement of Delta water quality are a major purpose for
the CALFED Program. There are, however, no programmatic mitigation
measures for water quality that will be emploved for the SDIP.

Adaptive Operations of South Delta Tidal Gates for
Water Quality Improvement

Section 5.2, Delita Tidal Hydrawlics, includes a discussion about how tidal gate
operations will affect tidal level and tidal flow in the south Delta channels. This
section describes the general influences of the tidal gate operations on south
Delta salinity (EC) and gives some general water quality guidelines that will be
incorporated into the adaptive management eperations of the tidal gates. This
scction presents a description of what controls existing conditions of salinity in
south [xelta channels (with temporary bamriers), and how tidal gate operations can
provide beneficial effects for water quality improvement.

Sources of South Delta Salinity

Figure 5.3-% shows the DEM2-simulated EC for the four sources of water for
south Delta channels, and the resulting EC for the CVF and SWF exports for the
2001 baseline conditions, with temporary barmers. The highest EC line in the top
graph is the assumed EC for agriculivral drainage returm flows in the south Delta,
These EC values are gencral cstimates based on drainage EC measurements
collected by IWR as part of the Municipal Water Quality Investigations, The
assumed EC values are highest in winter (about 1,250 pS/cm) during the months
of =alt leaching and winter storm pumping of drainage. The EC values in the
summer are lower {about 750 pS/cm) because the drainage water originates from
agricultural diversions that have not contacted the soils for long enough to
dissolve much salt. The south Delta water generally contains less than 15%
agricultural drainage, so the effects of the drainage EC are relatively small.
However, the fraction of agricultural drainage in south Delia channels depends
on the agricultural diversions from these channels and the net tidal flows (i.e.,
tidal flushing) in the south Delta channels.

The water source with the next highest EC value is the San Joagquin Biver at
Vemalis. These CALSIM=estimated Vernalis EC values have been compared 1o
the historical data in Figure 5.3-8, The D=1641 water quality objective at
Vemnalis is 1,000 uS/cm during the winter and Tt pS/cm during the irrigation
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1. The CCF intake gates have two somewhat contradictory effects that must be
balanced: 1T the gates are closed during the Nood-tide flows prior to the high
tide cach dayv, the tidal flushing in south Delta channels can be maximi zed,
and levels at high tide throwghouwt the south Delta channels are preserved.
This will allow Tom Faine Slough siphons to operate and provide the
maximum tidal flushing upstream of the tdal gates, The CCF intake gates,
however, must be opened for a sulficient period cach day o maintain the
CCF elevations above -2.0 feet msl to prevent pump cavitation problems at
SWF Banks, which is ofien used for maximum off-peak (nighttime)
pumping. The CCF priority 3 schedule will be used to achieve this balance.

The head of O1d River fish control gate can be operated 1o reduce the San
Joaguin River diversions into C1d River, This will increase the San Joaguin
Eiver flow past Stockton and improve DO conditions in the IYWSC, This
may be beneficial for adult up-migrating Chinook salmen during the months
of September through November, Closure in April and May will reduce the
Juvenile Chincok that are diverted towards the CVE and SWP pumping
plants. However, reduced diversions will cause more water 1o be drawn from
the central Dielta to supply the CVP and SWP pumping, which mayv increase
entrainment of some larval or juvenile fish (e.g., delta smelt). Feduction of
the head of Old River diversions will also reduce the inflow of higher-
salinity San Joaguin River water into the south Delta channels. Fantial
closure of the head of Old River gate will shift the distribution of San
Joaguin River salimity away from the CVP Tracy facility toward the CCWD
intakes and the SWT* Banks facility.

3. The tidal gates at Grant Line Canal, Old River at DMC, and Middle River
can be used to control the water levels in the south Dielta channcls. In
addition, ebb-tide closure of the Cld River and Middle River tidal gates can
produce a net circulation upstream on Old River and Middle River and
downstream in Grant Line Canal. This ebb-tide closure of Old and Middle
River tidal gates has been simulated to have a beneficial effect on salinity in
these south Delta channels and is the proposed operation for these gates. The
ebb-tide closure of the tidal gates is not anticipated 1o substantially change
the fish movement patterns that are trnggered by or associated with tidal
fowws.

[

The operations of the tidal gates will vary on a day-by-day basis depending on
the inflows, export pumping, and water quality and fish conditions meastred-at
Wernalis and in the south [elta, The adaptive management of the south Delta
gates will be reviewed and guided by the Gate Operations Beview Team (GORT)
as desenibed in Chapter 2. The general features of these gate operations have
been simulated for cach SDIF altemnative that are compared fo the existing
conditions baseline with temporary barriers in the following sections—,

—The GORT may not alwavs operate the tidal gates as simulated for the EISEIR
impact evaluation. Therefore, some of the salinity reductions and increases in
the south Delta and DY improvements in the DWESC may not be as greal as
simulated for the SDIP alternatives, Variations in the future gate operations that
v deviate from the simulated gate o ions described in the following watg
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quality impact analyvses would be controlled by the GORT, after reviewing
available tidal Now, water guality, and fish data, 1t is assumed that the benefits
"|I'||.|. img .,1~. of IIn,m, real-time un-,ulmn- wionld b., -.ll'mhl lu the EHLL[

simulated gate operations uscd mr the :ln;yld as w\-.m-_nt —Hew«.m‘—n‘\n new

water quality impacts are anticipated for the range of gate operations that
wouldid bedikely be direcied by the GORT

Alternative 1 (No Action)

Under the No Action Alternative, the SINP project components, including
dredging activities in Cd River, Middle River and West Canal and the operable
fish control and ndal gates would not be constructed or operated; diversion and
pumping would not increase. SWIP and CVP operations would remain the same,
There would be no impact on surface water resources from dredging activitics or
placement, and existing conditions as described above would remain.

The existing conditions baseline does include the seasonal installation of the fish
control barrier at the head of Old River and the temporary agricultural barricrs in
the south Delta channels., These temporary barrier installation and removal
activities may result in localized temporary water quality changes, but these are
considered to be the existing conditions, and are not identified as impacts.

2020 Conditions

Under Alternative 1 for 2020 conditions, the SDIP project components would not
be buill or operated; diversion and pumping would not increase, SWEP and CVIP
operations would remain nearly the same, There would be no impact on water
quality from dredging activities or placement of the temporary barriers, and
existing conditions as descrnibed above for 2001 conditions would remain nearly
the same.

Alternative 2A
Stage 1 (Physical/Structural Component)

Construction of the tidal gates will influence water quality only femporarily in
the south Delta channels. Localized effects during construction and dredging of
channels will be minimized with appropriate dredging procedures. The
construction impacts may be comparable 1o those created by the installation and
removal of the four temporary barmiers each vear. Operation of the tidal gates
during Stage 1 of Alternative 2A will provide substantial water quality bencfits at
many south Delta channel locations. The simulated effects on EC are shown for
nine selected impact assessment locations.
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Table 5.3-1. DSM2-Simulated Electrical Conductivity Changes for Alternative 2A Stage 1 under 2001
and 2020 Conditions for the 1976—1291 Period

EC Mumber of Average Numberof Average of
EC Base Alernatve  EC EC®%  Increases =>1(%  Increases Increnses
Average  Average Change Change =107 Base Increase =100 uSicm =100 uSicm

Ao 2001 Conditions

Emmaton 1,074 1,075 1 ol i 0
Jersey Point 1,072 1,081 2 0z 0 0
Rock Slough 532 53 -1 -2 L] ]
Ol River m 5K 4 AR 470 2 0 | 7 0
SWP Banks 447 450 4 08 2 34 0
CVP Tracy 530 473 =57 108 [ B2 1 121
Old River @ Tracy Blvd 5a5 491 -104 -17.5 1 102 5 147
Middle River at 501 $4533 15568 L2579 83 S35 0
Mowry Bridge
Gramt Line Canal at 505 S 384T 7503 410 P ] 0
Tracy Boulevard
B 2020 Conditions
Emmaton 1072 1.073 1 ol 0 0
Jersey Point 1.081 1,083 2 02 0 0
Rock Slough 539 538 -1 -2 L] 1]
Ol River m SR 4 469 an 3 i I 5 0
SWP Banks 446 452 s 42113 2 343 0
CVP Tracy 536 4745 o531 907 § %3] a1 16810
d River m Tracy Blvd 305 493 =102 172 12 17 5 192
Middle River a1 6003 53000 274 -1243 o5 &3 0 TN
Mowry Bridge
Grant Line Canal a1 501 SESD 45148 4856 1 ey 1 12416
Tracy Boulevard
EC = electrical conductivity (in pS/cm).
SR = State Route.

pSlem = microSiemens per centimeter,

Impact WQ-5; Salinity Changes at Jersey Point. Figure 5.3-13 shows
the monthly EC values for Altemnative 2A Stage 1 at Jersey Point and the EC
values for the 2001 baseline Mo Action Alternative for 19761991 as simulated
by DEM2. The bottom graph indicates the changes in EC, with the Altemative
2A Stage 1 EC values plotted against the No Action EC values. The changes in
EC were negligible. Table 5.3-1 A indicates that the average EC at Jersey Point
for the 2001 bascline for the 16-vear peniod simulated with DSM2 was

1,073 pSiem. The average simulated EC for Allernative 2A Stage 1 was

1,081 pS/cm. Mo mitigation is required.
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Impact WQ-6: Salinity Changes in Rock Slough. Figure 5.3-14 shows
the monthly EC values for Altermative 2A Stage 1 in Rock Slough (al entrance to
COC) and the changes from the monthly EC values for the No Action Allemative
for 1976-1991 as simulated by DEM2, Simulated Rock Slowgh EC above the
1,000-p5 'cm objective is not expected because it is assumed that CVE and SWT
Delta management operations will maintain the D=1641 salinity objectives,
Table 5.3-1 A inchicates that the average EC at Rock Slough for the 2001 bascling
was 532 uS'em. The average simulated EC for Alternative 2A Stage 1 was

531 pSlem. Mo mitigation is required.

Impact WQ-T: Salinity Changes in Old River at State Route 4 Bridge.
COWD constructed the Los Vagueros intake and pumping plant just upstream of
the SE 4 Bridge. Photograph 5.3=11 shows the Los Vagqueros infake, located just
upstream (i.¢., soulh) of the SE 4 Bridge on the western bank of Old River,
Because the Los Vagueros intake is several miles upstream from the mouth of
Rock Slough, and because it is located directly on O1d River, the EC
measurements al the Los Vagueros intake are uwsually lower than cormesponding
EC measurements at COC Pumping Plant 71, Some of the water pumped at the
Los Vaqueros intake supplies the CCC through a connecting pipeline.,
Photograph 5.3-12 shows the Los Vagqueros Reservoir, located southwest of the
Los Vaqueros intake. The Los Vagueros Reservoir provides emergency storage
and water quality “blending™ water to reduce the CCWD delivered chlonide
concenirations.

Figure 5.3-15 shows the monthly EC values for Alternative 2A Stage 1 in Old
River at the SE 4 Bridge and the changes from the monthly EC values for the No
Action Alternative for 19761991 as simulated by DSEM2, The bottom graph
indicates the changes in EC at CCF, with the Altermative 2A EC values plotted
against the No Action EC values. The applieaide-EC objective ofis 1,000 uS/cm
is not applied to this intake, The monthly EC change criterion (10% of
basclincrasimum) is therefore 30047 nS/cm. The red line on the graph
indicates a 100=-pS/cm increase from the baseline EC value. o months had an

v i ¥,

Table 5.3-1A indicates that the average EC in Old River at the SE 4 Bridge for
the 2001 baseline for the 16-vear period simulated with DSM2 was 468 pS/cm.
This is slightly lower (13%) than the average Bock Slough EC. The average
simulated EC for Alternative 2A was 470 pS'cm. The average increase al SE 4
was thercfore 2 nS/cm (0.5% of the bascline average). Mo mitigation is required,

Impact WQ-8: Salinity Changes at Clifton Court Forebay (SWP
Banks Pumping Plant). Photograph 5.3-13 shows SWT* Banks, which
supplics drinking water to the South Bay Aqueduct and the SWP California
Agqueduct.

Figure 5.3-16 shows the monthly EC values for Alternative 2A Stage 1 at CCF,
which provides the water for export at SWP Banks, and the changes from the
monthly EC values for the Mo Action Allernative for 1976-1991 as simulated by
M2 Table 5.3-1A indicates that the average EC at CCF for the 2001 bascline
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was 447 puS'cm. The average simulated EC for Allemnative 2A Stage 1 was
430 pS'cm. The average increase al SWP Banks was therefore about 4 puS/'cm
(0.8% of the bascline average)., Mo mitigation is required,

Impact WQ-9; Salinity Changes at CVP Tracy Pumping Flant.
Photograph 5.3-14 shows the intake to the CVP DMC, The DM supplics
drinking water to the City of Tracy and other communities. The CVP Tracy
facility 1s located about 2.5 miles to the south.

Figure 5.3-17 shows the monthly EC values for Alternative 2A Stage 1 at CVP
Tracy and the changes from the monthly EC values for the Mo Action Altermative
for 1976-1991 as simulated by DEM2, Table 5.3-1A indicates that the average
EC at CVP Tracy for the 2000 baseline was 530 pSicm. This EC is higher than
the average SWP Banks EC because CVP Tracy pumps more of the San Joaguin
River water that is diverted down Old River and Grant Line Canal. The average
simulated EC for Aliemative 24 Stage | was 473 uSiem. The average EC at
CWP Tracy was therefore reduced by 57 pS/cm (10.8% of the baseline average)
because of the tidal gate operations that reduced the diversions of San Joagquin
River water and provided tidal circulation past the CVP Tracy intake on Old
River. Some of the simulated reduction in EC at the CVI* Tracy Pumping Flant
mav not occur if the head of Old River tidal gate is not operated as simulated. In
particular, the full closure during April and Mav, and the partial closure 1o limit
the head of Old River diversion to 300 ¢fs during the summer months may not be
the gate operations selected by the GORT, Although there were a few months
with simulated increases in the EC values, the overall change is considered a
substantial improvement. Mo mitigation is reqguired.

Impact WQ-10: Salinity Changes in Old River at Tracy Boulevard
Bridge. Figure 5.3-18 shows the monthly EC values for Allemative 2A Stage 1
in Old River at the Tracy Boulevard Bridge and the changes from the monthly
EC values for the No Action Alternative for 19761991 as simulated by DSM2,
The applicable EC ohjective at the Old River at Tracy Boulevard Bridae is

TO0 uSem from Aprl through August, and 1,000 1S 'cm for the remaining
months. The monthly change criterion {10% of objective) is therefore 70 pS/'cm
during the irmgation season, and 100 pS/cm for the remaining moenths, The
bottom graph indicates the changes in EC at Old River at the Tracy Boulevard
Bridge, with the Allemative 24 EC values plotted against the No Action EC
values, The red line on the graph indicates a 100-p5/cm increase from the
bascline EC value, EC changes of more than 100 pS/cm will be above the red
line. The solid dots indicate months when the EC ohjective is T00 pSicm. A
change that is slightly below the red line would indicate a significant monthly
change in these months.,

Table 5.3<1A indicates that the average EC at Old River at the Tracy Boulevard
Bridge for the 2001 bageline No Action Alternative was 595 pS/cm. This is
higher tham the average CVP Tracy EC because the Tracy facility pumps a higher
fraction of the Sacramento River water. The average simulated EC for
Alternative 2A Stage 1 was 491 pSlem. The average reduction in EC a1 Old
River at the Tracy Boulevard Brdge was therefore about 104 uS/cm (17.5% of
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the baseline average). This is a substantial improvement in water gquality that
was achieved by the tidal gate operations. Some of the simulated reduction in

F i in UI:I River at Tracy Boulevard I%mb, may II||I occur if the head of l:]]d River

and MMay, a:::l the partial closure to I1:|m|: the head of Cld River diversion to 500

cfs dunng the summer months may not be the gate operations selected by the
GORT, Although there were some months with simulated increase in the EC
values, the overall change is a significant improvement in the baseline EC, No
mitigation is required.

Impact WQ-11: Salinity Changes in Grant Line Canal at Tracy
Boulevard Bridge. Figure 5.3-19 shows the monthly EC values for
Alternative 2A Stage 1 in Granid Line Canal at the Tracy Boulevard Bridge and
the changes from the monthly EC values for the No Action Alternative for 1976
1941 as simulated by IXEM2. There is no applicable EC ohjective at Grant Line
Canal at the Tracy Boulevard Bridge, Grant Line EC values are evaluated 1o
represent this imporiant souith Delia channel. Table 5.3-1A indicates that the
average EC at Grant Line Canal ot the Tracy Boulevard Bridge for the 2001
bascline was 593 uS'cm. This is identical to the average EC at Old River at
Tracy Boulevard Bridge, The average simulated EC for Alternative 2A Stage 1
was 560 uS'cm. The average reduction was therefore 35 pS/'com (5.9% of the
bascline average). Although there were some months with an increase in EC
values, this was a substantial improvement in water quality achieved with the
tidal gate operations. Mo mitigation is required.

Impact WQ-12: Salinity Changes in Middle River at Mowry Bridge.
Figure 5.3-20 shows the monthly EC values for Alternative 2A Stage 1 at Middle
River at the Mowry Bridge and the changes from the monthly EC values for the
Mo Action Alternative for 1976-1991 az simulated by DSM2. The applicable EC
objective at Middle River at the Mowry Bridge is 700 pS/cm during the April-
August irmgation season, and 1,000 pS/cm for the remaining months. Table 5.3-
1A indicates that the average EC at Middle River at the Mowry Bridge for the
200 bascline was 601 puS/cm. This is the highest EC value of any of the south
Delta channels upstream of the barriers, becawse the Middle River at Mowry
Bridae salinity has the greatest contribution from the San Joagquin River. The
average simulated EC for Alternative 2A Stage 1 was 445 uScm. The average
reduction was therefore 155 uS/cm (25.9% of the bascline average). This very
large reduction was the result of tidal gate operations that provided flushing of
Middle River water upstream of Victoria Canal.  Although there were some
months with an EC increase, this was a substantial improvement in water quality
achicoved with the tidal gate operations. No muligation is required,

Impact WQ-13: Changes in Stockton Deep Water Ship Channel
Dissolved Oxygen Concentrations. Figure 5.3-21 shows the San Joagquin
River at Stockion flows simulated by DEM2 for the 2001 bascline conditions and
Alternative 24 Stage 1. Only flows of less than 1,500 cfs are assumed 1o have an
LlTl.'Ji.t on l}'u. DWW ‘:C DO i.'l.uwmlmll.mx for this impact assessment SEemeat
Because the simulated
opmlim of the head of Old River fish control gate assum-:d complete closure of
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the gate in Apnl and May, the San Joaguin River Stockton lows were increased
substantially during these months, A constant diversion low of 300 ¢fs was
simulated in the months of Junc-September, so the simulated Stockton flow was
inereased in many of these months, During some of the summer months, the 500
cfs assumed for the Old River diversion was greater than the simulated diversion
under existing conditions. Therefore, slightly reduced flow at Stockion was
simulated in several moenths compared to the existing conditions, [t is important
to note that aciual operations of the head of Old River gate during Stage 1 could
only reduce the diversions into Old River, and could only increase the flows at
Stockton. Therefore, the simulated reductions in Stockion flow that produced a
slight reduction in estimated DO concentrations were ignored in the assezsment
of IHY impacts.

The bottom graph of Figure 5.3-21 indicates the relationship between CVP and
SWI pumping and the fraction of the San Joaguin River that continues past the
head of Od River to Steckton. At relatively low export pumping (as a fraction of
San Joaguin River flow at Mossdale), the fraction of the San Joaguin Biver flow
that continues past Stockton is about 30%, As pumping increases, the fraction of
the flow continuing past Stockton decreases. Under the 2001 baseling, which
includes some months with temporary agriculiural barmiers, the fraction of the
flow continuing past Steckton is increased to aboul 75% of the Vernalis flow, but
this fraction decreases with increasing export pumping. For Altermative 2A
Stage 1, there are two months when the head of Old River fish control gate is
assumed to be completely closed and exports are low 1o implement the YV AMP,
In many other months, the flow al Stockton was increased by the head of Old
River tidal gate operations.

Figure 5.3-22 shows that the estimated effect of DSM2-simulated flows with
Alternative 2A Stage 1 was to increaze the Stockion DWSC DO by as much as

1 mg/1 (equivalent to a flow increase of 500 ¢fs). During most of these months,
the simulated flows at Stockton are increased and the DO estimates are increased.
There are some months when the simulated flows at Stockion were reduced (by
the 500 cfs assumed CHd River diversion) and the estimated DO concentrations
were reduced. This would be identified as a significant DO impact, except that
this reduction in flow cannot actually occur under Stage 1 operations of the head
of Old River gate. Table 5.3-2 gives the June-October average estimated D
concentrations in the DWSC for 19761991, The average bascline DO in these
months was 4,87 mg/, and the estimated DO for Alternative 2A Stage 1 was
increased to 5.03 mg/1. This is an improvement in the simulated flow and [0
conditions a1 Stockton that resulted from the head of Old River tidal gate
operations, No mitigation is required._Some of the simulated increases in TR}
soncentrations cansed by increased flows mav nol occur il (he head of O v

tidal gate is not operated as simulated.  In particular, the partial closure to limit
the head of Old Biver diversion to 300 cfs during the summer months mayv not be

the gate operation selected by the GORT.
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average EC at Rock Slough for the 2001 baseline was 532 uS'cm. This is only
about half of the average EC at Jersev Point. The average simulated EC for
Alternative 2A Stage 2 was 539 uS/em. The average increase at Rock Slough
was thercfore about T pS/em (1.3% of the bascline average). Because this long-
term increase is less than 5% of the baseline average, the overall change in
salinity 15 considered 1o be less than significant. No mitigation is required.

Impact WQ-17: Salinity Changes in Old River at State Route 4
Bridge Resulting from Stage 2. CCWD in cooperation with CRIDA
Dinking Water Program is reducing the influence of treated wastewater and
agricultural drainage from Byron Tract near the COWIY Odd River intake, These
improvements in salinity are noed included in the DEM2 modeling results used o
evaluate SDIP salinity impacts. Figure 5.3-26 shows the monthly EC values for
Alternative 2A Stage 2 in Old River at the SR 4 Bridge and the changes from the
manthly EC values for the Mo Action Alternative for 1976-1991 as simulated by
SN2,

Table 5.3-3A indhicates that the average EC at Old River at the SE 4 Bridge for
the 2000 bascling for the 16-vear period simulated with DEM2 was 468 pS/cm.
This iz slightly lower (13%) than the average Bock Slough EC, The average
simulated EC for Altlemative 24 Stage 2 was 478 uS/cm. The average increase
at SKE 4 was therefore about 10 pS/cm (2.1% of the baseline average). Because
this long=term increase is less than 5% of the baseline average, the overall change
in salinity is considered to be leas than significant. The monthlv EC change
crteria at SH 445 47 uScm {107 bascline). At SE 4, there were gast=27 months
with an EC change of more than #4817 uS/cm, Although these relatively large
monthly changes could occur under the Allernative 2A Stage 2 operations, the
overall EC change is small enough fo avedd any reductions in beneficial uses and
the simulated changes at O River at the SR 4 Bridge are considered to be less
than significant. ™o mitigation is required,

Impact WQ-18: Salinity Changes at Clifton Court Forebay (SWP
Banks Pumping Plant) Resulting from Stage 2. Figure 5.3-27 shows the
monthly EC values for Altermative 2A Stage 2 at CCF, which provides the water
for export at SWP Banks, and the changes from the monthly EC values for the
Mo Action Altemative for 1976-1991 as simulated by DSM2. The applicable EC
objective at SWP Banks 1s 1,000 pS'cm. The monthly change criterion {109 of
maximum) is therefore 100 pS/cm. Table 5.3-3A indicates that the average EC
at COCF for the 2001 bascline was 447 puS'cm. The average simulated EC for
Alternative 2A Stage 2 was 457 nS/iem. The average increase at SWF Banks was
thercfore about 10 pS/cm (2.2% of the bascline average). Because this long-term
increase is less than 3% of the bascline average, the overall change in salinity is
considered to be less than significant. Mo mitigation is required.

Impact WQ-19: Salinity Changes at CVP Tracy Pumping Plant
Resulting from Stage 2. Figure 5.3-28 shows the monthly EC values for
Alternative 2A Stage 2 at CVI Tracy and the changes from the monthly EC
values for the Mo Action Alternative for 1976-1991 as simulated by DSM2. The
applicable EC objective at CVP Tracy is 1,000 pS/cm. The monthly change
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crterion { 10% of maximum) is therefore 100 uS'cm. Table 5.3-3A indicates that
the average EC at CVP Tracy for the 2001 baseline was 530 pS'cm. This EC is
higher tham the average SWP Banks EC because OV Tracy pumps more of the
San Joaquin River water that is diverted down Old River and Grant Line Canal,
The average simulated EC for Altemative 2A Stage 2 was 479 pSiem. The
average reduction at CVP Tracy was therefore about 52 pS/cm (%.7% of the
bascline average). This is a substantial improvement in EC values that results
from the fidal gate operations, Some of the simulated reduction in EC at the CVE
Jracy Pumping Plant may not occur if the head of Cld River tidal gate is not
operated as simulated. In particular, the full closure during Apnl and May, and
the partial n.Imllh. 1o lirmit l'Ih. hw..ln:l of € ?'Il.l ]{1'- er dlhmull Lo S'IKJ cfs :hhnm

additional pumping under Alternative 2A Stage 2 did nod substantially increase
the simulated EC values at CVE Tracy that were achieved with Stage 1. Mo
mitigation is required.

Impact WQ-20: Salinity Changes in Old River at Tracy Boulevard
Bridge Resulting from Stage 2. Figure 5.3-29 shows the monthly EC values
for Alternative 2A Stage 2 in Old River at the Tracy Boulevard Bridge and the
changes from the monthly EC values for the No Action Altemative for 1976—
1991 as simulated by [XSM2. The applicable EC objective at the Old River at
Tracy Boulevard Bridge is 700 pS/cm from Apnl through Auwgust, and

1,000 pS/em for the remaining months, The monthly change criterion (10% of
objectivie) is therefore 70 pS/'em during the imigation season and 100 pS/'cm for
the remaining months. The bottom graph indicates the changes in EC at Old
River at the Tracy Boulevard Bridge, with the Alternative 2A EC values plotted
againsl the No Action EC values. The red line on the graph indicates a
100-pS'cm increase from the baseline EC value, The solid dois indicate months
when the EC objective is 700 pS/cm. A change that is slightly below the red line
would indicate a significant monthly change in these months.

Table 5.3-3A indhicates that the average EC at Old River at the Tracy Boulevard
Bridge for the 2000 bascline was 395 uS/'cm, This is higher than the average
CVP Tracy EC because the Tracy facility pumps a higher fraction of the
Sacramento River water. The average simulated EC for Alternative 2A Stage 2
was 495 uS'cm. The average reduction in EC in Old River at the Tracy
Boulevard Bridge was therefore about 99 pS/cm (16.7% of the baseline average).
This iz a verv substantial improvement in EC that was achieved with tidal gate
operations. Mo mitigation is required. 1t should be noted that s&ome of the
ill11|.1|..3|!l_|:|. n,chmmn in E [ in CHd Ilmr at Tracy Hc:auJu. ard ]ingg-._m:n ot peour
: head of C¥ : - 2 .

full closure during April and Mav, and the partial closure to limit the head of H':Id

River diversion to 300 cfs during the summ o7 months may not be the gate
operations w.ln.u.tu.d h'. I]||. GORT. - : bt :

Impact WQ-21: Salinity Changes in Grant Line Canal at Tracy
Boulevard Bridge Resulting from Stage 2. Figure 5.3-30 shows the
monthly EC values for Allermative 2A Stage 2 in Grant Line Canal at the Tracy
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Impact WQ-26: Increases in Dissolved Organic Carbon at CVP Tracy
Pumping Plant Resulting from Stage 2. Figure 5.3-40 shows the monthly
DO concentrations at CVP Tracy for Alternative 2A Stage 2 compared with the
2000 bascline DOC concentrations,  Three of the monthly increases were greater
than the 0.4-mg1 maximum change criterion. Table 5.3-4 indicates that the
overall average DOC concentrations For the 1976-1991 period was 3.71 ma/1 for
the baseline and was 3,68 mg/1 for Allemative 2A Stage 2. Therefore, the DOC
impacts at CVEF Tracy are less than significant, No mitigation is required.

Although none of the simulated DOC concentrations for the other SDIP
alternatives are shown graphically in this section, the simulations indicate that
there are no significant DOC impacts at any of the water supply intakes for any
of the SDIP operational scenanios. The changes in pumping and channel Dows
are not large enough to make a substantial difference in the agriculiural drainage
contributions, 5o the comesponding IO concentrations are not significantly
changed from the 2001 existing conditions baseline or from the 2020 future no
action baseline,

Impact WQ-27: Changes in Stockton Deep Water Ship Channel
Dissolved Oxygen Concentrations Resulting from Stage 2. Figure 5.3-
41 shows that the cstimated cffect of Alternative 2A Stage 2 DEM 2-simulated
flows on the Stockton DWSC 1O was to increase the I by as much as 1 mg/1
(equivalent 1o a flow increase of 500 ¢fs). There are some months when the
estimated DO concentrations were reduced because the simulated flows at
Stockton were reduced (by the 500 cfs assumed for the Old River diversion).
This would be identified as a significant DO impact, except that this reduction in
flow would not actually occur under Stage 2 operations of the head of Old River
gate. Gate operations will reduce the Old River diversions that would have
occurred under existing conditions, The possible effects of increased pumping
on the head of Old River diversions will be controlled with the gate to provide
increased flows at Stockion. Table 5.3-2 gives the June-October average
estimated DO concentrations in the DWSC for 1976-1921. The average baseline
I in these months was 4.87 mgl, and the estimated DO for Altemative 2A
Stage 2was 5,03 mg/l. This is a substantial improvement in the simulated flow
and X conditions at Stockton that is the result of the head of Old River tidal
gate operations. Mo mitigation is required._Some of the simulated increases in
0 concentrations caused by increased flows mav nod oceur il the head of Cld
River tidal gate is nod operated as simulated,  In particular, the partial closure to
it = hgad of O iver diversion to 200 cf

not be the gate operation sclected by the GORT,

2020 Conditions

The water quality effects for Allemnative 2A Stage 2 under 2020 conditions are
generally the same as the impactz and mitigation measures described above for
Alternative 2A under 2000 conditions. DSM2-simulated EC values for
Alternative 24 Stage 2 under 2020 conditions are presented in Tables 5.3-38.

South Della Improvements Program Oefober 2005
Draft Envircnmental impact Statement! 5.3.45
Environmental impact Report JAS D205 0F

South Delta Improvements Program
Final Environmental Impact Statement/ 2-69
Environmental Impact Report

December 2006

J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation, Edits to the Draft EIS/EIR

and the California Department of Water Resources

U.S. Department of the Inberior, Bureau of Reclamalion, ‘Waber Cuality
and the Cakfonia Department of Water Resources

Impact WQ-17: Salinity Changes in Old River at State Route 4
Bridge Resulting from Stage 2. Figure 5.3-43 shows the monthly EC
values for Alternative 2B at Old River at the SE 4 Bridge and the changes from
the monthly EC values for the No Action Altemative for 1976-1991 as simulated
by IEMM2. Table 5.3-5A indicates that the average EC at Old Fiver at the SR 4
Bridge for the 2001 baseline Mo Action Altemative for the 16=-year perod
simulated with DSM2 was 468 pS'cm. The monthly EC change criteriais 47
wicm (10% baselingl; 14 months had an EC change of greater than 47 uS/cm,
The average simulated EC for Altemnative 2B was 478 pS/iem. The average
increase at SE 4 was therefore about 10 pS/cm (2.1% of the baseline average).
Mo mitigation is reguired.

Impact WQ-18: Salinity Changes at Clifton Court Forebay (SWP
Banks Pumping Plant) Resulting from Stage 2. Figure 5.3-44 shows the
manthly EC values for Altemative 2B at CCF, which provides the water for
export al SWP Banks, and the changes from the monthly EC values for the No
Action Alternative for 1976-1991 as simulated by DSM2, Table 3.3-5A
indicates that the average EC at CCF for the 2001 baseline Mo Action Allemative
was 447 puS'em. The average simulated EC for Allermnative 2B was 457 puS/icm,
The average increase at SWP Banks was therefore about 11 pScm (2.3% of the
baseline average). Mo mitigation is required.

Impact WQ-19: Salinity Changes at CVP Tracy Pumping Plant
Resulting from Stage 2. Figure 5.3-45 shows the monthly EC values for
Alternative 2B at CVP Tracy and the changes from the monthly EC values for
the Ne Action Alternative for 1976-1991 as simulated by DSM2, Table 5,3-5A
indicates that the average EC at CVE Tracy for the 2001 baseline No Action
Alternative was 530 pS/'cm. The average simulated EC for Altemative 2B was
479 uS'cm. The average reduction at OV Tracy was therefore abowt 31 pS/cm
(9.6% of the bascline average). This is a substantial improvement in EC values

that results from the tidal gate operations, Mo mitigation is regquired. It showold

be noted that s&ome of the simulated reduction in EC at the CVP Tracy Pumping
Plant may ot occur if the head of Old Biver tidal gate is not operated as
simulated, In particular, the full closure during April and Mav, and the partial
closure to limit the head of Old River diversion to 500 cfs during the summer
months may not be the sate operations selected by the GORT. Fris-isa

Ml mitiaat T ik = t

Impact WQ-20: Salinity Changes in Old River at Tracy Boulevard
Bridge Resulting from Stage 2. Figure 5.3-46 shows the monthly EC
values for Alternative 2B in Old River at the Tracy Boulevard Bridge and the
changes from the monthly EC values for the Mo Action Alternative for 1976
1991 az simulated by DSM2. The applicable EC objective at the Old River at
Tracy Boulevard Bridge is 700 pS/cm during the April-August irigation scason
and 1,000 pS'cm in the remainder of the months. The monthly change criterion
{109 of maximum) is therefore 70 pS'cm during the imigation season and

100 pSem in the remaining months. The bottom graph indicates the changes in
EC in Old River at the Tracy Boulevard Bridge, with the Alternative 2B EC
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values plotted against the No Action EC values. The solid dots indicate months
when the EC objective is 700 pS'cm. A change that is slightly below the red line
would indicate a significant monthly change in these months,

Table 5.3-4 indicates that the average EC at Old River at the Tracy Boulevard
Bridge for the 2001 baseline No Action Alternative was 395 puSicm. The average
simulated EC for Altemative 2B was 496 nS'cm. The average reduction in Old
River at the Tracy Boulevard Bridge was therefore about 99 pS/cm (16.6% of the
baseline average). This is a verv substantial improvement in EC that was
achicved with tidal gate operations. No mitigation is required. [t should be noted
that s&ome of the simulated reduction in EC in Old River at Tracy Boulevard
Bridge mav not oceur if the head of Old River tidal gate is not operated as
simulated. In particular, the full closure during April and Mav, and the partial
glosure to limit the head of Old River diversion to 500 ¢fs during the summer
muonihs m:n not be the |.-.1l-. c:am.nllnn-. -u_]i.dud by lhg (ul: T -I-'hn—wa-\-enr

Impact WQ-21: Salinity Changes in Grant Line Canal at Tracy
Boulevard Bridge Resulting from Stage 2. Figure 5.3-47 shows the
maonthly EC values for Altermative 2B in Grant Line Canal at the Tracy
Boulevard Bridge and the changes from the monthly EC values for the Mo Action
Alternative for 1976-1991 as simulated by DSM2, Table 5.3-5A indicates that
the average EC in Grant Line Canal at the Tracy Boulevard Bridge for the 2001
haseline Mo Action Altemative was 593 pSicm. The average simulated EC for
Alternative 2B was 350 pS/cm, The average reduction in Grant Line Canal at the
Tracy Boulevard Bridge was 45 nS/cm (7.6% of bascline). Mo mitigation is
required,

Impact WQ-22: Salinity Change in Middle River at Mowry Bridge
Resulting from Stage 2. Figure 5.3-48 shows the monthly EC values for
Alternative 2B in Middle River at the Mowry Bridge and the changes from the
maonthly EC values for the Mo Action Alternative for 1976-1991 as simulated by
SM2.

Table 5.3-3A indicates that the average EC an Middle River at the Mowry Bridge
for the 2001 bascline Mo Action Altemative was 601 pS/cm, The average
simulated EC for Allemnative 2B was reduced to 436 pSiem. The average
reduction in Middle River at the Mowry Bridge was therefore 165 pS/cm (27.5%
of the baseline average). This is a very substantial improvement in EC that was
achieved with tidal gate operations. Mo mitigation is required.

Impacts WQ-23 to WQ-26: Increases in Dissolved Organic Carbon at
Water Supply Intakes Resulting from Stage 2. The DEM2-simulated
changes in DO for Alternative 2B are nearly identical to the simulated changes
for Alternative 2A. The simulated DOC values for Altermative 2B are given in
Table 5.3-6, The simulated DOC changes for Alternative 2B are less than
significant, No mitigation is regquired.
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Impact WQ-27: Changes in Stockton Deep Water Ship Channel
Dissolved Oxygen Concentrations Resulting from Stage 2. The
monthly average San Joaquin Biver Dows at Stockton simulated by DSM2 for
Alternative 2B are nearly identical to those simulated for Alternative 2A because
the simulated gate operations are the same for these altematives, The estimated
effects on DO of Alternative 2B are therefore nearly identical to those estimated
for Alternative 2A.

Figure 5.3-49 shows that the estimated effect of Altermnative 2B simulated flows
on the Stockion W SC DO was to increase the DO by as much as 1 mg/l
{equivalent 1o a flow increase of 500 ¢fs). There are some months when the
estimated DO concentrations were reduced because the simulated flows at
Stockion were reduced (by the 5300 ¢l assumed CId River diversion). This
would be identified as a significant DY impact, except that this reduction in flow
would not actually occur under Stage 2 operations of the head of Old River gate,
Crate operations will reduce the Old River diversions that would have ocourred
under existing conditions. The possible effects of increased pumping on ihe head
of O1d River diversions will be controlled with the gate to provide increased
flows at Stockton, The calculated DO impacts are summanzed in Table 5.3-2 for
Alternative 2B, The average 1O for the June-October period for Alternative 2B
was 5.03 mg/l, an average of 0.16 mg/1 more than the 2001 baseline average D)
value for these months, This is a benefin for DO concentrations in the DWSC
that resulted from the head of Old Fiver tidal gate operations, Mo mitigation is
required,_Some of the simulated increases in DX} concentrations caused by
increascd Hows may not occur if the head of Old River tidal gate is not operated
as simulated.  In padicular, the partial closure to Dmit the head of O3d Biver
diversion to 300 ¢fs dunng the summer months may not be the gate operation
sclected by the GORT,

2020 Conditions

The water quality benefits for Alternative 2B Stage 2 under 2020 conditions are
assumed o be the same as the benefits described above for Allemative 2B
Stage 2 under 2001 conditions. DSM2-simulated EC values for Alternative 2B
Stage 2 under 2020 conditions are presented in Table 5,.3-5B,
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the average EC at Rock Slough For the 2001 baseline No Action Alternative was
532 puS'em. The average simulated EC for Altermnative 2C was 543 pS'cm. The
average increase at Rock Slough was therefore about 11 pS/cm (2.1% of the
bascline average). This impact is less than significant. Mo mitigation is required.

Impact WQ-17: Salinity Changes in Old River at State Route 4
Bridge Resulting from Stage 2. Figure 5.3-51 shows the monthly EC
values for Alternative 2C in Old River ot the SE 4 Brdge and the changes from
the monthly EC values for the No Action Altemative for 1976-1991 as simulated
by I3EMM2. Table 5.3-TA indicates that the average EC at Old Fiver at the SR 4
Bridge for the 2001 bascline No Action Altermative for the 16-year period
simulated with DSM2 was 468 uS/cm. The monthly EC change critenia is 47
pS'em (10% baseling): 17 months had an EC change of greater than 47 uS'cm.
The average simulated EC for Alternative 2C was 480 uS/'cm. The average
increase at the 51 4 Bridge was therefore about 12 pS/cm (2.6% of the bascline
average). This impact is less than significant. XNo mitigation is required.

Impact WQ-18: Salinity Changes at Clifton Court Forebay (SWP
Banks Pumping Plant) Resulting from Stage 2. Figure 5.3-52 shows the
monthly EC values for Altermative 2C at CCF and the changes from the monthly
EC values for the No Action Alternative for 19761991 as simulated by DSM2,
Table 5.3-TA indicates that the average EC at CCF for the 2001 baseline No
Action Alternative was 447 pS/cm. The average simulated EC for Allemative
2C was 459 uSicm. The average incrcase at SWP Banks was therefore about

12 pSicm (2.7% of the bascline average). This impact is less than significant,
Mo mitigation is required,

Impact WQ-19: Salinity Changes at CVP Tracy Pumping Plant
Resulting from Stage 2. Figure 5.3-533 shows the monthly EC values for
Alternative 2C at CVP Tracy and the changes from the monthly EC values for
the Ne Action Alternative for 1976-1991 as simulated by DSM2, Table 5.3-TA
indicates that the average EC at CVEF Tracy for the 2001 bascline No Action
Alternative was 530 pS/cm. The average simulated EC for Altemative 20 was
482 pS'em. The average reduction at CVP Tracy was therefore about 42 nS'cm
(2.2% of the bascline average). This iz a substantial improvement in EC values
that results from the tidal gate operations, Mo mitigation is regquired. It should be
noted that s&ome of the simulated reduction in EC at the CVE Tracy Pumping
Plant mav mot occur if the head of Cld River tidal gate is not operated as

& ate artic N Lot . il a1 .

closure 1o limit the head of Old River diversion 1o 300 ¢fs during the summer
months may not be the gate operations selected by the GORT. Fhis-is-a

..... n A I

Impact WQ-20: Salinity Changes in Old River at Tracy Boulevard
Bridge Resulting from Stage 2. Figure 5.3-54 shows the monthly EC
values for Alternative 2C in Old River at the Tracy Boulevard Bridge and the
changes from the monthly EC values for the No Action Alterative for 1976
1991 as simulated by DXSM2. Table 5.3-TA indicates that the average EC at Old
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River at the Tracy Boulevard Bridge for the 2001 baseline Mo Action Allemative
was 595 puS'em. The average simulated EC for Allermative 2C was 498 puS/'cm.
The average reduction in Old River at the Tracy Boulevard Bridge was therefore
about 96 pSicm (16,2% of the baseline average). This is a verv substantial
improvement in EC that was achieved with tidal gate operations, Mo miligation
is required. It should be noted that s&ome of the simulated reduction in EC in
O1d Biver at Tracy Bouwlevard Braidege mav nod occur if the head of Old Biver tidal
gate is nol operated as simulated.  In particular, the full closure during April and
Mav, and the partial closure to limit the head of ©1d River diversion to 500 cfs
duning the summer months may not be the gate operations selected by the GORT.

5 .';. 5o 5 & N

Impact WQ-21: Salinity Changes in Grant Line Canal at Tracy
Boulevard Bridge Resulting from Stage 2. Figure 5.3-55 shows the
monthly EC values for Allermative 20 in Grant Line Canal at the Tracy
Boulevard Bridge and the changes from the monthly EC values for the No Action
Alternative for 1976-1991 as simulated by DSM2, Table 5.3-TA indicates that
the average EC at Grant Line Canal at the Tracy Bowlevard Bridge for the 2001
haseline Mo Action Altemative was 593 pSicm. The average simulated EC for
Alternative 2C was 550 pS/cm. This is a substantial improvement in EC that was
achieved with tidal gate operations. Mo mitigation is required.

Impact WQ-22: Salinity Change in Middle River at Mowry Bridge
Resulting from Stage 2. Figure 5.3-36 shows the monthly EC values for
Alternative 2C at Middle River at the Mowry Bridge and the changes from the
monthly EC values for the Mo Action Allemative for 1976-1991 as simulated by
DEM2. Table 5.3-TA indicates that the average EC at Middle River a the
Mowry Bridge for the 2001 bascline No Action Alternative was 601 puS/'cm, The
average simulated EC for Alternative 20 was reduced to 436 pSom. Thisisa
very substantial improvement in EC that was achieved with tidal gate operations.
Mo mitigation is reguined,

Impacts WQ-23 to WQ-26: Increases in Dissolved Organic Carbon at
Water Supply Intakes Resulting from Stage 2. The DEM2-simulated
changes in DK for Alternative 2C are nearly identical to the simulated changes
for Alternative 2A, The simulated DOC values for Altermative 2C are given in
Table 5.3-8. The simulated DOC changes for Altermative 2C are less than
significant, No mitigation is required.
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Table 5.3-8. DSM2-Simulated Dissehved Organic Carbon Values for Alternative 2C under 2001
Conditions for the 15976-1991 Period

DO (e Mumber of  Average
Base Alternative DO Changes Change
Average Average DOC Change % Change 4mgl  =D4mgl
2001
Rock Slough 337 334 0,03 0.9 1 0.74
Old River at State Route 4 373 ENE 0.05 1.3 13 .64
CVP Tracy Pumping Flant EN| 368 <0,04 =L.0 2 0,70
SWTP Banks Pumping Plant 380 378 -0.02 0.4 2 052

DOC = dissolved erganic carbon,
mg1 = milligrams per liter.

Impact WQ-27: Changes in Stockton Deep Water Ship Channel
Dissolved Oxygen Concentrations Resulting from Stage 2. The
monthly average San Joaquin Biver Dows at Stockton simulated by DSM2 for
Alternative 2C are nearly identical to those simulated for Alternative 2A because
the simulated gate operations are the same for these altematives, The estimated
effects on DO of Alternative 2C are therefore nearly identical to those estimated
for Alternative 2A.

Figure 5.3-57 shows that the estimated effect of Altemative 2C DSM2-simulated
Stockton flows on the Stockton DWSC DO was to increase the DO by as much
as 1 mg/'l {equivalent to a flow increase of 500 ¢fs), There are some months
when the estimated I concentrations were reduced because the simulated flows
at Stockton were reduced (by the 500 ¢fs assumed OId River diversion). This
would be identified as a significant DY impact, except that this reduction in flow
would not aciuwally ocour under Stage 2 operations of the head of Old River gate,
Ciate operations will reduce the (1d River diversions that would have occourred
under existing conditions. The possible effects of increased pumping on the head
of Old River diversions will be controlled with the gate to provide increased
flows at Stockion, Table 5.3-2 indicates that the average caleulated DO for
Alternative 2C was about 0.16 more than the 2001 bascline value. This is a
benefit for DO concentrations in the DWSC that resulted from the head of (1d
River tidal gate operations. No mitigation is required. Some of the simulated
increases in DO concentrations caused by increased flows may ned occur if the
head of C1d River tidal gate is not operated as simulated, In paricular, the
partial closure to limit the head of Ol River diversion to 5300 cfs during the
sumimer months may not be the gate operation selected by the GORT.

2020 Conditions

The water quality benefits for Alternative 2C under 2020 conditions are assumed
1o b the same as the benefits described above for Allemative 2C under 2001
conditions, DEM2-simulated EC values for Alternative 2C under 2020
conditions are presented in Table 5.3-TH.
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Impact WQ-19: Salinity Changes at CVP Tracy Pumping Plant
Resulting from Stage 2. Figure 5.3-539 shows the monthly EC values for
Alternative 3B Stage 2 at CVP Tracy and the changes from the monthly EC
values for the Mo Action Alternative for 19761991 as simulated by DSM2,
Table 5.3-2A indicates that the average EC at CVI Tracy for the 2001 bascline
Mo Action Alternative was 530 pS/cm. The average simulated EC for
Alternative 3B Stage 2 was reduced to 480 pS/cm. The average decrease at CVP
Tracy was therefore about 50 pS/em (9.5% below the baseline average). Some
of the simulated reduction in EC at the CWF Tracy Pumping Flant may nod ogccur
if the hiead of CHd Biver tidal gate is not operated as simulated.  Because this
long-term average EC is reduced compared to the baseling, this is a significant
benefit for water quality that was achieved with tidal gate operations. No
mitigation is required,

Impact WQ-20: Salinity Changes in Old River at Tracy Boulevard
Bridge Resulting from Stage 2. Figure 5.3-60 shows the monthly EC
values for Altermative 38 Stage 2 in O3d River at the Tracy Boulevard Bridge and
the changes from the menthly EC values for the No Action Alternative for 1976
1991 az simulated by DSM2. The selid dots indicate months when the EC
objective is 700 pS'cm. A change that is slightly below the red line would
indicate a significant monthly change in these months.

Table 5.3-9A indicates that the average EC at Old River at the Tracy Boulevard
Bridge for the 2001 bazeling No Action Alternative was 595 uSicm. The average
simulated EC for Altlemative 3B was reduced to 496 pSicm. The average
decrease in Old River at the Tracy Boulevard Bridge was therefore about

99 nSem (16.7% below the baseline average), Some of the simulated reduction
in EC in C1d Biver at Tracy Bowlevard Bridee may nod occur if the head of CHd
River tidal gate is not operated as simulated, Because this long-term average EC
is reduced substantially compared to the bascline, there is a significant water
quality benefit that was achieved with tidal gate operations. Mo mitigation is
required,

Impact WQ-21: Salinity Changes in Grant Line Canal at Tracy
Boulevard Bridge Resulting from Stage 2. Figure 5.3-61 shows the
monthly EC values for Altermative 3B Stage 2 in Grant Line Canal at the Tracy
Boulevard Bridge and the changes from the monthly EC values for the Mo Action
Alternative for 1976-1991 as simulated by DSM2. Table 5.3-9A indicates that
the average EC in Grant Line Canal at the Tracy Boulevard Bridge for the 2001
bascline Mo Action Allernative was 393 uS/cm. The average simulated EC for
Alternative 3B Stage 2 was 341 pS/em, The average reduction in Grant Line
Canal at Tracy Boulevard Bridge was therefore about 54 pnS/cm (%1% of the
bascline average). Because this long=term reduction is more than 5% of the
bascline average, the simulated changes at Grant Line Canal at Tracy Boulevard
Bridge are considered to be a significant water quality benefit that was achieved
with tidal gate operations. Mo mitigation is required.

Impact WQ-22: Salinity Changes in Middle River at Mowry Bridge
Resulting from Stage 2. Figure 5.3-62 shows the monthly EC values for
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Alternative 3B Stage 2 in Middle River at the Mowry Bridge and the changes
fromm the monthly EC values for the No Action Allemative for 1976-1991 as
simulated by DSM2. Table 5,3-9A indicates that the average EC at Middle River
at the Mowry Bridge for the 2001 bascline No Action Allemative was

601 pSiem. The average simulated EC for Alternative 3B was reduced o

430 pS'em. The average decrease at Middle River al the Mowry Bridge was
therefore 171 pS/cm (28.4% below the bascling average). This is a substantial
water quality benefit that was achieved with tidal gate operations. Mo mitigation
is required.

Impacts WQ-23 to WQ-26: Increases in Dissolved Organic Carbon at
Water Supply Intakes Resulting from Stage 2. The DOC concentrations
were nol simulated with DEM2 for Altemative 3B, because DO is not expected
to substantially change with sowh Delta tidal gate operations. The DOC impacts
would be similar to those simulated for Altemative 2B, The expected DOC
changes for Allemative 3B are less than significant. Mo mitigation is regquired.

Impact WQ-2T7: Changes in Stockton Deep Water Ship Channel
Dissclved Oxygen Concentrations Resulting from Stage 2. The
monthly average San Joaquin Biver Dows at Stockton simulated by DSM2 for
Alternative 3B are similar to those simulated for the other SDIP alternatives,
because the simulated head of Old River fish controd gate operations are the same
for all of these alternatives.

Figure 5.3-63 shows that the estimated effect of Alternative 3B simulated
Stockion flows on the Stockion DWSC DO was to increase the DO by as much
as 1 mg/l (equivalent to a flow increase of 500 ¢fs), There are some months
whien the estimated ) concentrations were reduced because the simulated flows
at Stockton were reduced (by the 500 ¢fs assumed CId River diversion). This
would be identified as a significant DO impact, except that this reduction in flow
would not actually occur under Stage 2 operations of the head of Old River gate,
Crate operations will reduce the Old River diversions that would have ocourred
under existing conditions. The possible effects of increased pumping on the head
of Old River diversions will be controlled with the gate to provide increased
flows at Stockion, Table 5.3-2 gives the caleulated changes in DO for
Alternative 3B Stage 2. The average DO was increased by 0,13 mg /1 with
Alternative 3B. No mitigation is required._Some of the simulated increases in
0 concentrations caused by increased flows may nod occur il the head of Cld
River tidal gaig is nod operated as simulated,

2020 Conditions

The water quality benefits for Alternative 3B under 2020 conditions are assumed
to be the same as the benefits described above for Allemative 3B under 2001
conditions, DEM2-simulated EC values for Altemative 3B under 2020
conditions are presented in Table 5.3-98,
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Impact WQ-19: Salinity Changes at CVP Tracy Pumping Plant
Resulting from Stage 2. Figure 5.3-65 shows the monthly EC values for
Alternative 4B Stage 2 at CVP Tracy and the changes from the monthly EC
values for the Mo Action Alternative for 19761991 as simulated by DSM2,
Table 5.3-10A indicates that the average EC at CVIP Tracy for the 2000 baseline
Mo Action Alternative was 530 pS/cm. The average simulated EC for
Alternative 4B Stage 2 was reduced to 508 pS/cm. The average decrease at CVP
Tracy was therefore about 22 pS/em (4, 2% below the bascline average). Some
of the simulated reduction in EC at the CWF Tracy Pumping Flant may nod ogccur
if the hiead of CHd Biver tidal gate is not operated as simulated.  Because this
long-term average EC is reduced compared to the baseline, there is a small water
quality beneflil. Mo mitigation is required.

Impact WQ-20: Salinity Changes in Old River at Tracy Boulevard
Bridge Resulting from Stage 2. Figure 5.3-66 shows the monthly EC
values for Alternative 48 Stage 2 at Old River at the Tracy Boulevard Bridge and
the changes from the monthly EC values for the Mo Action Altemative for 1976
1991 as simulated by DSM2. The selid dots indicate months when the EC
objective is TOO pS/icm. A change that is slightly below the red line would
indicate a significant monthly change in these months.

Table 5.3-10A indicates that the average EC at Old River at the Tracy Boulevard
Bridge for the 2001 baseline No Action Altermative was 595 pS/cm. The average
simulated EC for Alternative 4B was 621 pS/'cm. The average increase at Old
River at the Tracy Boulevard Bridge was therefore about 27 pSiem (4.5% of the
bascline average). Some of the simulated increases in EC in O1d River at Tracy
Boulevard Bridee may be greater if the head of Old River tidal gate is not
operated as simulated. Because this long-term increase is about 5% of the
bascline average, the overall change is considered to be a significant impact on
haseline EC. However, several of the largest EC changes were during months
when the assumed Vemalis EC (simulated by CALSIMY was greater than the EC
objectives. It is unlikely that these high Vernalis EC values are correct.
Furthermore, the simulated operations of the head of Old River gate could
potentially be changed to allow less San Joaquin River flow into the south Delta
channels. Adaptive management of the gate operations is expected to reduce this
simulated impact to less than significant. No further mitigation is expected to be
required,

Impact WQ-21: Salinity Change in Grant Line Canal at Tracy
Boulevard Bridge Resulting from Stage 2. Figure 5.3-67 shows the
monthly EC values for Altermative 4B Stage 2 at Grant Line Canal at the Tracy
Boulevard Bridge and the changes from the monthly EC values for the Mo Action
Alternative for 1976-1991 as simulated by DSM2. Table 5.3-10A indicates that
the average EC in Grant Line Canal at the Tracy Boulevard Bridge for the 2001
haseline Mo Action Altemative was 593 pSicm. The average simulated EC for
Alternative 4B Stage 2 was reduced to 581 pS/cm. The average decrease in
Cirant Line Canal at the Tracy Boulevard Bridge was therefore about 14 pS/cm
{2.4% below the baseline average). Because this long-lerm average EC is

Soulh Della Improvements Program Ocfober 2005
Draft Envircnmental impact Statement! 5362
Environmental impact Report JAS D205 0F

South Delta Improvements Program
Final Environmental Impact Statement/ 2-78
Environmental Impact Report

December 2006

J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation, Edits to the Draft EIS/EIR

and the California Department of Water Resources

U.S. Department of the Interior, Bureau of Reclamation, Water Quality
and the California Department of Water Resources

reduced compared to the baseline, there is a small water quality benefit. No
mitigation is required.

Impact WQ-22: Salinity Change in Middle River at Mowry Bridge
Resulting from Stage 2. Figure 5.3-68 shows the monthly EC values for
Alternative 4B Stage 2 in Middle River at the Mowry Bridge and the changes
from the monthly EC values for the No Action Alternative for 1976-1991 as
simulated by DSM2. Table 5.3-10A indicates that the average EC in Middle
River at the Mowry Bridge for the 2001 baseline No Action Alternative was
601 pS/em. The average simulated EC for Alternative 4B Stage 2 was reduced
to 544 pS/cm. The average decrease at Middle River at the Mowry Bridge was
therefore 56 uS/cm (9.4% below the baseline average). This is a significant
water quality benefit resulting from the head of Old River tidal gate operation.
No mitigation is required.

Impacts WQ-23 to WQ-26: Increases in Dissolved Organic Carbon at
Water Supply Intakes Resulting from Stage 2. The DOC concentrations
were not simulated with DSM2 for Alternative 4B, because DOC is not expected
to change with south Delta tidal gate operations. The DOC impacts would be
similar to those simulated for Alternative 2B. The expected DOC changes for
Alternative 4B are less than significant. No mitigation is required.

Impact WQ-27: Changes in Stockton Deep Water Ship Channel
Dissolved Oxygen Concentrations Resulting from Stage 2. The
monthly average San Joaquin River flows at Stockton simulated by DSM2 for
Alternative 4B are nearly identical to those simulated for Alternative 2B because
the simulated head of Old River fish control gate operations are the same for
these alternatives. The estimated effects on DO of Alternative 4B are therefore
nearly identical to those estimated for Alternative 2B.

Figure 5.3-69 shows that the estimated effect of Alternative 4B simulated
Stockton flows on the Stockton DWSC DO was to increase the DO by as much
as 1 mg/l (equivalent to a flow increase of 500 cfs). There are some months
when the estimated DO concentrations were reduced because the simulated flows
at Stockton were reduced (by the 500 cfs assumed Old River diversion). This
would be identified as a significant DO impact, except that this reduction in flow
would not actually occur under Stage 2 operations of the head of Old River gate.
Gate operations will reduce the Old River diversions that would have occurred
under existing conditions. The possible effects of increased pumping on the head
of Old River diversions will be controlled with the gate to provide increased
flows at Stockton. Table 5.3-2 indicates that the average DO was increased by
0.13 mg/l with Alternative 4B. No mitigation is required._Some of the simulated
increases in DO concentrations caused by increased flows may not occur if the
head of Old River tidal gate is not operated as simulated.

2020 Conditions
The water quality benefits for Alternative 4B Stage 2 under 2020 conditions are
assumed to be the same as the benefits described above for Alternative 4B
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Section 6.1

6.1 Fish

Introduction

This assessment covers species within aguatic environments potentially affecied
by the SDIF, including the Sacramento, American, Feather, San Joaguin, and
Trnity Rivers, the Delta, and Suisun Bay, Although many fish species ocour
within the alfected agquatic environment, (he assessment focuses on Central
Valley fall-late fall-run Chinook salmon (ESA eandidatespecics of concemn),
Sacramento River winter-run Chinook salmon (ESA and CESA, endangered),
Central Valley spring-run Chinook salmon (ESA and CESA, threatened),
Southern Cregon northem California coasts coho salmon (ESA and CESA,
threatened), Central Valley steclhead (ESA, threatened), delta smelt (ESA and
CESA, threatened), splittail (ESA, listing withdraswn), striped bass (an important
spaort fish), and green sturgeon (ESA, prepesed-threatened). The response of the
selected species 1o project actions provides an indicator of the potential response
of other species. The full range of environmental conditions and fizh habitat
clements potentially affected is encompassed by the assessment for the specics
specifically discussed.

This section includes the following information:

® g zummary of significant impacts that could result from implementation of
the SIMI* altcrmnatives;

® 3 description of the affected environment, including the life histories and
existing environmental conditions for factors that may affect the abundance
and survival of the sclected specics;

® 3 descnption of the assessment methods that were used to evaluate potential
impacts of the SDIP alternatives; and

® o description of the effects (i.e., environmental consequences) for cach SDIP
altermative on fish and fish habitat, including identification of significant
impacts and measures (o mitigate significant impacts.

Summary of Significant Impacts

Implementation of the SDIP altemnatives includes construction and operation of
gates in the south Delta, dredging, and water supply operations that affect fish
and fish habitat in the Delta and nvers upstream of the Delta, Construction of the
gates results in less-than-significant impacts becanse environmental
commitments (Chapter 2, “Project Description” ) and BMPs will be implemented
and the area disturbed by construction of gates would be similar 1o the existing
footprint of the temporary barmiers. Operation of the permanent gates would have
lezs-than-significant impacts given that cffectz on net and tidal flow would be
similar to conditions with the existing temporary barriers, and operability would
increase flexibility to minimize existing effects. Dredging would increase
channel depth, but habital area and quality would be similar to pre-dredged
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that were included in the calculations of habitat conditions for the SDIP
alternatives. Actual occurrence and relative abundance may vary beiween
months and from vear o year,

Chinook Salmon

After 2-5 vears in the ocean, adull Chinook salmon leave the ocean and migrate
upstream in the Sacramento and San Joaguin fvers. The names of the Chinook
salmon runz (i.c., fall, late fall, winter, and spring) reflect the vanability in timing
of the adult life stage (Table 6.1-2). Spawning occurs in the cool reaches of
Central Valley nvers that are downstream of the terminal dams and in tnbutary
streams.  Alter the eggs hatch, juvenile Chinook salmon remain in fresh water for
314 months,

Historical records indicate that adult spring-run Chincok salmon enter the
mainstem Sacramento Biver in March, and continue to their spawning streams
where they hold until September in deep cold pools (Table 6.1-2). Spring-run
Chinook salmon are sexually immature during their spawning migration.
Spawning occurs in gravel beds in late Auwgust through October, and emergence
begins in December. Spring-run Chinook salmon migrate downstream as voung-
of-year or yearling juveniles. Young-of-year juveniles move between February
and June, and vearling juveniles migrate from October 1o March, with peak
migration in Movember (Cramer, 5.1, 1996).

Adult fall=late fall-run Chinook salmon enter the Sacramento ard-Siemgin
River systems-from July through February and spawn from October through
March (Table 6.1-2). Adult fall-run Chincok salmon enter the San Joaguin Biver
tributaries from Cctober (o December and spawn duning these months (Table 6.1-
21 {Baker and Morhardt 2001} Optimal water temperatures for egg incubation is
4410 MF (6.7 to 12.2°C) (Rich 1997), Newly emerged fry remain in shallow,
lower-velocity edgewaters (California Department of Fish and Game 1998).
Sacramento River [fuveniles migrate to the ocean from October to June and San
Joagquin Biver juveniles migrate from late February throwgh June (Baker and

Morhardt 2001 ) Table 6.1-2).

Adult winter-run Chinook salmon leave the ocean and migrate through the Delia
into the Sacramento River from December through Tuly (Table 6.1-2). Adults
migrate upstream past RBDD on the Sacramento River from mid-December
through July, and most {(35%) of the spawning population has passed RBDD by
mid-May, trailing off in late June (Table 6.1-2). Spawning takes place from mid-
April through August, and incubation continues through October (Table 6.1-2).
The primary spawning grounds in the Sacramento River are above RBDID.
Juvenile winter-run Chinook salmon rear and migrate in the Sacramento River
from July through March (Hallock and Fisher 1985; Smith pers. comm.).
Juveniles move downsiream in the Sacramento River above RBID from Augusi
through October and possibly November, rearing as they move downstream.
Juveniles have been observed in the Delta dunng October through December,
especially during high Sacramento River discharge in responze to fall and carly-
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winter storms.  Winter-run salmon juveniles migrate through the Delta to the
ocean from December through as late as May (Stevens 1989),

During spawning, the female digs a redd (a nest in clean gravel) and deposits
eges. A male fertilizes the eges during the creation of the redd. Optimal water
temperature for ege incubation is 44 0 54°F (6.7 1o 12.2°C) (Rich 1997). Newly
emerged frv remain in shallow, lower-velocity edgewaters (California
Department of Fish and Game 1998). Juveniles rear in their natal streams, the
mainstem of the Sacramento River, and in the Delta,

Cower, space, and food are necessary components for Chinook salmon rearing
habdtat, Suitable habital includes arcas with instream and overhead coverin the
form of cobbles, rocks, undercut banks, downed trees, and large, overhanging
tree branches, The organic materials forming fish cover also provide sources of
food, in the form of both aquatic and terrestrial insccts,

Juvenile Chineok salmon move downstream in response o many factors,
including inhented behavior, habitat availability, fow, competition for space and
fosodd, and water temperature. The number of juveniles that move and the iming
of movement are highly vanable. Storm events and the resulting high fows
appear to trigger movement of substantial numbers of juvenile Chinook salmon
to downstream habitats. In general, juvenile abundance in the Delta appears to
be higher in response (o increased fow (U5, Fish and Wildlife Service 1993),

Steelhead

Steclhead have one of the most complex life histories of any salmonid species.
Steelhead are anadromous, bat some individuals may complete their life cvele
within a given river reach. Freshwater residents tvpically are referred to as
rainbow trowt, while anadromous individuals are called steelhead (MNational
Marine Fisheries Service 19%6a).

Histonical records indicate that adult steelhead enter the mainstem Sacramento
River in July, peak in abundance in September and October, and continue
migrating through February or March (Table 6.1-2) (McEwan and Jackson 1994,
Hallock 1989), Most steclhead spawn from December through April (Table 6,1-
2}, with most spawning occurring from January through March. Steelhead have
been captured in the San Joaguin River tnbutanes, but their populations are small
(Meclwan 20013 The timing of adult migration in the San Joaguin is unknown,
butt may be similar (o the Sacramento Biver fish, Unlike Pacific salmon, some
steclhead may survive to spawn more than one time, refurning o the ocean
between spawning migrations.

The female digs a redd in which she deposits her eges. The duration of egg
incubation in the gravel is determined by water temperature, varving from
approximately 19 davs at an average water temperature of 60°F (15.6°C) to
approximately 80 davs at an average temperature of 40°F (4.4°C). Steclhead fry
usually emerge from the gravel 2 to § weeks after hatching {Bamhart 1986;
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Revnolds et al. 1993), Mewly emerged steelhead fry move to shallow, prtected
areas along streambanks and move to Baster, deeper arcas of the aver as they
grow, Nost juveniles occupy riffles in their first vear of life and some of the
larger steelhead live in decp fast runs or in pools. Juvenile steclhead feed on a
variety of aguatic and terrestrial insccts and other small invertebrates.

Juvenile migration 1o the ocean generally occurs from December through Assssst
June (Table 6.1-2). Most Sacramento Biver steelhead migrate in spring and eardy
summer (Revnolds et al, 1993). Sacramento River steelhead generally migrate as
I-year-olds at a length of 6 to & inches (15.2 to 20.3 centimeters [em]) (Bamhan
1986; Revnolds et al. 1993). Most juvenile steelhead Abthouah-stesthead-have
been-are collected smestmanths-al the state and federal pumping plants in the
Delta_from January throweh June, with the peak numbers salvaged at these
facilitics seenr-in March and April-is-nvesivears (Foss 2004}, A few juvenile
steclhead are captured in the castside tributarics of the San Joaguin (McEwan

2001} and their timing may be similar to the Sacramento River.

After 2-3 vears of ocean residence, adult steelhead retum to their natal stream to
spawn as 3= or 4=vear-olds (National Marine Fisheries Service 1998).

Coho Salmon

Coho salmon are anadromous fish that migrate as adults into the Trinity River
and other coastal streams and fvers 1o spawn. Adult migration occurs from mid-
September through December, when water temperatures are from 39 to 37°F (4
o 14707 and spawning typically takes place between November and January
{Table 6.1-2) (Movle 20023, Coho salmon adults spawn in waters with velocities
of 0.82-1.0 feet'sec (0L25-0.31 meter per second (misec) and depths of 11.8-12.2
inches (0.3-0.31 meter) (Hampton 1938), Redds are formed near the heads of
riffles in medium-to-small gravel that provide good flow and acration. Spawning
occurs over about a week, Optimal embrvo development takes place when water
temperatures are 40 10 35°F (4.4 t0 13°C) (Emmett et al 1991, 137). Embrvos
hatch after 8-12 weeks depending on the water temperature, and remain in the
gravel for 4-10 weeks until their volk sacs are absorbed (Leidy and Leidy 1984),
Eggs and aclvins have been observed in water temperatures from 40 to TOPF (4.4
o 21°C (Emmett et al 1991, 137 After hatching, the juveniles move to shallow
water along the stream margins (Movle 2002),

Habitat includes backwaters, side channels, and stream margins adjacent to large,
slow runs or pools. Coho salmon will shift their habitat use depending on the
season, but use mostly deep pools with overhead cover in the summer (Moyle
2002y, Cover is the most important reaning habitat feature; coho salmon seck
areas with everhanging vegetation (e.g., brush and logs) and thick clusters of
aquatic vegetation (Hampton 1988), Optimal growth temperature ranges from
53,1 to 57°F (11.7 to 13.9°C), and they prefer velocitics of 0.3 to 1.5 feet/sec
(0,09 1o 046 m'sec) (Moyle 2002). Juveniles are absent from tributaries that
reach temperatures warmer than 64°F (17.87C) for more than a week.
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pThe certainty of the assessment relationship 1s low, primanly because specific
data on steelhead spawning in the Sacramento, Feather, and American Rivers are
not extensive, Also, the magnitude of species response is weakly supported, Tt is
possible that spawning habitat is not limiting and that the assessment overstates
the habitat need.  Adequate flows for spawning and incubation have been defined
in previous vears within different nvers. Flows can be used as a baseline 1o
predict spawning and post-spawning success, bul additional habita
measurements such as depth, velocity, spawning gravel quality, and water
temperature are necessary for successful spawning and incubation. Flow-habitat
relationships for steelhead are also substantially different from the relationships
for Chinook salmon because subsirate, depth, and velocity preferences differ. As
with Chinook salmon, the relationships assume saturation of the spawning

the relationships is warranted.

Delta Smelt

The assessment of changes Delta inflow on delia smelt spawning habitat is based
on the hypotheses that reduction in spawning habitat will result in reduced larval
production. Implementation of the SIIF is unlikely to substantially affect
environmental conditions {i.c., fresh water) that maintain the existing habitat arca
in the Delta. The extent of salinity intrusion into the Delta, as represented by the
change in the location of X2, will be evaluated 1o sonfism-determing il there is an
wwimiaal-cflect on spawning habitat arca,

The certainty of the assessment relationship is minimal, Existing information
doves not indicate that spawning habitat is limiting. Very little is known about
spawning habitat needs of delta smelt; therefore, the assumption that spawning
habdtat is not limiting is speculative. Spawning ocours in fresh water, based on
collection of ripe females and larval catches. In drier vears, most female and
larval delta smelt have been found in the Sacramento River near Prospect Island
and the Barker-Lindsey—Cache Slough complex (Wang and Brown 19493). In
high cutflow vears, smelt are found in most of the Delta, Suisun Marsh, and the
Mapa River (Sweetnam 199%), In addition te poor understanding of spawning
location, the primary spawning substrate in the Delta is unknown. Eggs are
adhesive, and suitable substrate may be agquatic vegetation, rocks, or insiream
woody material (Movle 2002),

Splittail

The assessment is based on the hivpothesis that inundation of floedplain and
bvpasscs during high flow vears is needed to maintain population abundance.
Change in spawning habitat area is assumed (o result in a medium level of
response—a change in spawning habitat area resulis in a proporional change in
frv abundance.

Spawning habitat availability is dependent on inundation of floodplain and food
bvpasscs during January through April. The asscssment is based on Sacramento
River flow conditions that inundate the Sutter and Yolo Bypasses, the pimary
spawning areas [or splittail. The Sutter Bypass is substantially inundated when
Sacramento River flow near Colusa is greater than 25,000 ¢fs. The Yolo Byvpass
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tor 3.0 feet msl two times cach day. The maximum change in SWEP pumping {and
CCF operations) could reduce the daily higher high tide from about 2.6 10

2.4 feet mal near the CCF gates (Section 3,2, Delta Tidal Hydraulics,

Figures 5.2-60 throwgh 5.2-62). The reduction in higher high tide attributable 1o
change in SWF pumping is less with distance from the CCF gates. When closed
during tide levels below 0.0 feet msl, the fow control gates block fish passage.
When opened during tide levels greater than 0.0 feet msl, fish passage 15 restored.
The velume of water exchanged during cach tidal cyvele is reduced by about 207
for the channels upstream of the gates on Middle River, Grant Line Canal, and
(Hd River.

During the spring, the head of Old River fish control gate would be operated to
block Mlow and movement of juvenile fall-run Chineok salmon and other Gshes
from the San Joaquin River into Old River from abowt Apnl 15 throuseh Mav 15,
but could be operated as carlv as April 1 and extend through June 1._Juvenile
Chinook salmon and juvenile steclhead begin migrating downstream before Aprl
1 andd may be vulnerable to entrainment, ~eeClosure of the Old River fish
control gate before April | will be considercd sHher-periedsas recommended by
USFWS, NOAA Fisheries, and DFG (Table 6.1-12). Juvenile Chinook salmon
move down the San Joaguin River past Stockton, a pathway believed to enhance
survival relative to movement into Old Biver (Brandes and McLain 2001 ).

During fall, the head of Old River fish control gate would be operated to increase
flow in the San Joaquin River past Stockton from about September 15 through
Movember 30 or other periods as recommended by USFWS, NOAA Fisherics,
and DFG, The increased flow in the San Joagquin River potentially improves
water quality, including increased DOY, in the San Joaguin Biver channel near
Stockion (Glulianctt et al. 2003). Improved water gquality could benefit
upstream migrating adult Chinook salmon.

Chinook Salmon

The following assessment identifics potential construction-related impacts of
implementing Allernative 2A on winter-, spring=, and fall-Tate fall-run Chineok
salmon in Central Valley rivers and the Delta. The assessment also identifics the
impacts on Chinook salmon as a result of operating the gates. The environmental
conditions affected under Alternative 2A were bricfly discussed abowve, This
section assesses the potential effects of those changes on survival, growth,
fecundity, and movement of specific ife stages For each run.

Impact Fish-1: Construction-Related Loss of Rearing Habitat Area
for Chinook Salmon. Chinook salmon rear in the Delta, Construction of the
gates in the south Delta and maintenance activitics have the potential to
permanently modify shallow vegetated areas that may provide rearing habitat for
Chinook salmon. The area of shallow vegetated habatat affected by the gate
footprints, nprapped levee, and dredging may total several acres (Table 6.1-12;
Chapter 2, “Project Description,” and Section 3.6, Sediment Transport),

The permanent gates constructed under Allemative 24 would have minimal
effect on habitat within the construction footprint at the head of Old River,
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Predation associated with the addition of the operable gates and the agricultural
intake extensions fo the south Delta channels could cause a small and likely
negligible (i.¢., less-than-significant impact) increase in mortality of the juvenile
Chineok salmon moving past the structures, The determination is based on
several factors. Design elements will minimize turbulence that could disorient
fish and increase vulnerability to predation. The structures would not create
conditions that could concentrate juvenile Chinook salmon. Flow velocity would
be similar to velocities within the channel upstream and downstream of the gates
and agricultural intake extensions.

The transition zones between varous elements of the gates (e.g., sheetpiles and
rprap) could provide low-velocity holding areas for predatory fish. Predatory
fish holding near the gates and agricultural intakes could prey on vulnerable
species. The additional predator habitat created by the gates and intake
extensions would have a less-than-significant impact on juvenile Chinook salmon
because the increase in potential predator habitat i1s small relative to habitat in
adjacent areas, including the habital currenily ereated by the temporary barriers
and habdtat at the existing agricultural intakes. Disorientation and concentration
of juvenile fish would be minimal given the size and design of the gates. This
impact is less than significant. No mitigation is required,

Impact Fish-&: Effects of Gate Operation on Juvenile and Adult
Chinook Salmon Migration. The head of Old River fish control gate could
be closed from April 14 to May 15 under Alternative 1 and could be closed from
April 1 to May 31 under Altemative 24 (i.e., when San Joaguin River flow is
less than 10,000 cfs) (Table 6.1-12),_depending on decisions made by the GORT,
Under Altlermative 1 (No Action), a temporary fixed bamier is constructed cach
yvear, Under Alternative 2A, an operable gate would be constructed watls
aperable-gates-that would allow a range of operations. Gate closure would
minimize the movement of juvenile Chinook salmon into O3d River. Ata
minimum, the gate would be closed during the same YV AMP peried (Aprl 15
through May 13) as under Alternative 1, but the closure period could begin as

- - - I+ a Llh (WL v real= = G O[5
Although the effects of gate closure are similar for both Alternatives 1 and 2A,
the operable gate constructed under Altemative 2A would provide increased
opportunities (i.<., longer closure) for fish protection.  The increased exibility to
operate the fish control gate is also considered a beneficial impact._The extent of
this benefit depends on operations decided on by the GORT,

s ik

The head of C1d River fish control gate may also provide benefits to adult
Chineok salmon during upstream migration in Seplember, October, November,
and other months (Table 6.1-12). Hallock (1970} observed that adult Chinook
salmon avedded water temperatures greater than 66°F if DO was less than 5 mg/l.
Low DOin the San Joaquin River channel near Stockton may delay migration of
fall-run Chinook salmon. High San Joagquin River flows past Stockton maintain
higher DO levels (Haves and Lee 20000, Closure of the head of Old River fish
control gate increases the San Joaguin River Mlow past Stockion, but the increase
in flow during vears with low-to-average flow (less than 1,000 cis) appears o
have minimal effect on DO levels, Available data indicate that the operation of
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flow control gates could reduce 0 in the San Joaguin River near Stockion
during the summer, but closure of the head of OId River fish control gate
September 13 through November 30 would result in D) levels that are the same
for Alternatives 1 and 2A (Section 3.3, Water Quality; Figure 5.3-44). Migration
of adult Chinsok salmon would be protected.  Although the benefit of closing the
head of (1d River fish control gate to upstream movement of adult fall-run
Chineok salmon is uncertain for all Mow conditions, an operable gate constructed
under Alternative 2A would provide increased opportunitics to evaluate the
potential effects of increased flow under a wide range of San Joagquin River flow
conditions {Table 6.1-12). The increased fexibility of an operable gate is a
beneficial impact.

Gates in Middle River, Grant Line Canal, and Old River near Byron could affect
access to rearing habitat in the south Delta channels and paszage throuwgh the
channels by adult and juvenile Chinook salmon during operation from April 15
through MNovember and other months as needed (Table 6,112y Operation of the
gates, however, generally avoids the period of adult and juvenile Chinook salmon
movement throwgh the Delta, except during May and June when juvenile
Chinook salmon could be affected. During May, the proposed closure of the
head of Old River Gate would transcend the effects of the gates on Middle River,
Grrant Line Canal, and Old River near Byron. In addition, the gate operations
would have a beneficial effect relative to the existing lemporary bammiers, The
existing temporary barniers are in place from mid-May through September and
may also be in place in April (o mid-May and in October and November,
although the culverts on the Grant Line Canal barmier are tied open. Tidal flow
overtops the barriers twice cach day during the portion of tide that exceeds 1 foot
msl, High tide approaches 3 feet msl, and total tidal volume in the channcls
upstream of the barriers is reduced by about 30% (Section 5.2, Delta Tidal
Hydraulics). The gates constructed under Allemative 2A would operate from
May through September. The gates would be open at tide elevations between
0.0 feet msl and about 3 feet msl, an increase in the tidal period currently allowed
by the temporary harriers. Total tidal volume would approach 80% of the tidal
volume without gates in place. Operable gates would have a beneficial impact on
movement of adult and juvenile Chinook salmon because of the potential
management flexibility and increased period of access to Middle River, Grant
Line Canal, and Old River (i.c., passage conditions are provided at water surface
clevations exceeding 0 fect msl under Altematives 2A-2C versus passage
provided at elevations exceeding 1 foot msl under Altemative 1), The increased
flexibility of an operable gate is a beneficial impact.

Impact Fish-T: Effects of Head of Old River Gate Operation on
Juvenile Chinook Salmon Entrainment. Closure of the head of Old River
fish control gate during April_13 through—May 135, and possibly longer, under
Alternative 2A would direet juvenile Chinook salmen down the San Joaguin
River during most of the peak owt-migration period. Installation of the temporary
barrier reduces the number of juvenile Chinook salmon salvaged compared 1o
years when the temporary barmer was not installed (San Joaquin River Group
Authority 2003), Although the difference in the estimated survival with and
without the gate is nod statistically significant, relative sunvival for juvenile
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Impact Fish-11: Construction-Related Loss of Steelhead to Direct
Injury. Construction of the gates would include placement of sheeipiles and
riprap and could directly injure fish present during the time of construction.
Drredging could entrain and injure juvenile steclhead. Cofferdams, if used, would
be installed to isolate gate construction areas from the channel, Placement of
cofferdams in the channels could trap juvenile steelhead. Fish that becomse
trapped inside the colferdams could be killed duning desiccation of the
construction arca and other construction activities, Dhrect injury associated with
construction and maintenance activities, including dredging, would have a less-
than-significant impact on steclhead because the number of fish injured is likely
small given that:

®  in-water construction, including the construction of a cofferdam, would occur
between August and November,

®  the area of construction activity is small relative to the channel arca
provviding passage through the south Delta;

®  in-water construction and dredging would occur over a relatively short period
(i.e., about 3 vears), and

m most juvenile and adult steelhead would move away from construction
activities and into adjacent habitat of similar quality.

Mo mitigation is required.

Impact Fish-12: Construction-Related Loss of Steelhead to
Predation. Construction of gates and extension of agricultural intakes would
add permanent structure and cover to the souh Delta channels. The addition of
structure has the potential to increase the density of predator species and
predation on fish moving around and past the structure. Similar to Chinook
salmon, predation associated with the addition of the operable gates and the
agricultural intake extensions (o the south Delta channels could cause a small and
likely negligible (i.¢., less-than-significant impact) increase in mortality of the
Jjuvenile steelhead moving past the structures. The determination is based on the
same factors described for juvenile Chinook salmon (Impact Fish-T). No
mitigation is required.

Impact Fish-13: Effects of Head of Old River Gate Operation on
Juvenile Steelthead-Migrationand Adult Steelhead Migration., Closure
of the head of Old River fish control gate would minimize the movement of
Juvenile steclhead into Old River after April 15 (and possibly carlicr), the same
as for Chincok salmon juveniles (See Impact Fish-6). Most juvenile steelhead
are salvaged between January and Apail at the stile water facilities so
entrainment can sl oceur before Apnl 15, Although the effects of gate closure
are similar for both Alternatives 1 and 2A, an operable gate constructed under
Alternative 24 would provide increased opportunities for fish protection in
response to new information on fish survival for vanable lows and migration
pathways, The increased flexibility iz a beneficial impact.
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Chinook salmon (Impact Fish=5), the addition of structure has the potential to
increase the density of predator species and predation on fish moving around and
past the structure, Concentrations of diseriented fish increase prey availability
and create predator habitat,

Predation associated with the addition of the operable gates and the agricul ural
intake extensions fo the south Delta channels could cause a small and likely
negligible (1.2, less=than=significant impact) increase in morality of the delta
smelt moving past the giructures, The determination is based on several factors,
Design elements will minimize turbulence that could disorient fish and increase
vulnerability to predation. The structures would not create conditions. that could
concentrate delta smelt. Flow velocity would be similar to velocities within the
channel upstream and downstream of the gates and the agricultural intake
exlensions,

The transition zones between various clements of the gates (c.g., shecipiles and
riprap) could provide low-velocity holding arcas for predatory fish. Predatory
fish holding near the gates and agricultural intakes could prey on vulnerable
species. The additional predator habitat created by the gates and intake
extensions would have a less-than-significant impact on delta smelt because the
increase in potential predator habitat is small relative to habitat in adjacent areas,
including the habitat currently created by the temporary barmers and habitat at the
existing agricultural intakes. Disorientation and concentration of juvenile and
adult fish would be minimal given the size and design of the gates, Mo
mitigation is required.

Impact Fish-20: Effects of Gate Operation on Delta Smelt Spawning
and Rearing Habitat, and Entrainment. Under constant SWF and CVP
pumping, gate closure causes additional net flow 1o be drawn from the San
Joagquin Biver and south through O1d River, Middle River, and Turmer Cut
(Section 3.2, Delta Tidal Hydraulics), The increased net flow toward the south
may increase entrainment of larval and juvenile delta smelt (see the following
section on Entriinment). The effects of gate closure are similar for Allernatives
1 and 2A, however the fish control gate constructed under Alternative 2A cwsould
be operated for all of April and May._The GORT will use real time data to
determine the best wav to operate the gate before and after the April 13 through
May 15 (VAMP) penod.

Flow contrel gates in Middle River, Grant Line Canal, and O1d River at DMC
could affect access 1o spawning and rearing habitat for delta smelt in the south
Delta channels, The gates constructed under Alternative 2A would be open at
tide elevations between (00 feet msl and abowt 3 feet msl, an increase in the tidal
range currently allowed by the temporary barriers. Total tidal volume would
approach 80% of the tidal volume that would occur without gates in place. The
flow control gates could have a beneficial impact on movement of delta smelt by
enhancing access fo Middle River, Grant Line Canal, and Old River, Measurable
benefits to delta smelt, however, are likely small considering the assumed high
probabality that larval and juvenile delta smelt spawned in the south Delta would
be entrained in diversions (see the following szction on Entrainment).
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construction and mainienance activities, including dredging, would have a less-
than-significant impact on green sturgeon. This defermination is based on the
fact that:

®  the area of construction activity is small relative to the channel arca
providing simdlar habitat quality in the south Delta;

B ip-water construction and dredging would cccur over a relatively short period
(i.e., about 3 years) and be limited to the August to November timeframe;
and

m most juvenile and adult green sturgeon would move away from construction
activities and into adjacent habitat of similar quality.

Mo mitigation is reguined,

Impact Fish-40: Construction-Related Loss of Green Sturgeon to
Predation. Increased predation could be associated with the addition of the
operable gates and the agricultural intake extensions 1o the south Delta channels,
[esign elements, however, will minimize turbulence that could disorient fish and
increase valnerability to predation. The structures would not create conditions
that could concentrate green sturgeon. The increase in potential predator habitat
iz small relative to habitat in adjacent arcas, including the habitat currently
created by the temporary barriers and habitat at the existing agricultural diversion
intakes. Disonientation and concentration of juvenile fish would be minimal
given the size and design of the gates, This impact is less than significant. Mo
mitigation is required.

Impact Fish-41: Effects of Gate Operation on Green Sturgeon
Migration. The head of Old River fish control gate weould be closed from
April 15 through Mav 1 54-be-tuset under both Altematives 1 and 2A. Under
Alternative 1, a temporary fixed barrier is constructed cach vear. Under
Alternative 2A, an operable gate would be constructed with bottom-hinged gates
that would allow a range of operations,_including cxtension of the closure from
April 1 through June 1. depending on decisions made by the GORT. Currently,
there is no available data about the migratory paths of adult or juvenile green
sturgeon, I green sturgeon migrate through the South Delta, the gate closure
could minimize the movement of green sturgeon into the Sacramento River and
oul to the Pacific ocean. The effects of gate closure on sturgeon that may use the
South Delta as a migratory path are unknown. However, closure of the OId River
fizh control gate would not preclude juvenile and adult sturgeon movement
between the San Joaguin River upstream of Old River and the Sacramento River
or Pacific Ocean, Closure of the head of Old River fish control gate increases the
San Joaquin Biver flow past Steckion and green sturgeon that may migrate
through the Sowth Delia would presumably use the route past Stockion o migrale
into the Saramento River and out to the Pacific Ocean, This impact is less than
significant. Mo mitigation is required. Chher gate operations would have the
same effect on sturgeon.
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mitigation measure ensures that impacts on fall-run Chinook salmon from the
San Joaquin River would be less than significant.

SWP pumping capacity in excess of 6,680 cfs will not be allowed from May 16
through May 31 if EWA actions are taken 1o reduce entrainment. The reduction
in allowable SWFP pumping above 6,680 cfs provided by DWER as mitigation will
not exceed the reduction in pumping for fish protection provided by EW A, The
reduction from 8,500 cfx 1o 6,680 ¢fs will not be charged 1o the EW A as long as
the EWA action reduces export pumping by at least 1,820 cfs,

Substantial uncertainty surrounds the assessment and the significance
determination for entrainment-related impacts on fall-run Chinook salmon from
the San Joaguin River. Uncertainty is associated with the following assessment
assumplions:

Entrainment-related loss increases lincardy with increased SWP and CVP
pumping. { Allernative assumpdions: Entrainment-related loss is asymplotic,
and increased SWP pumping bevond the asvmplote results in minimal
additional loss, or entrainment losses increase al higher pumping.)

Most of the entrainment-related losses antnbutable to the SWP pumping are
related to predation on juvenile Chinook salmon in CCF. (Altemative
assumptions: Predation in CCF is not a major contributor (o entrainment-
related losses; and the level of predation in CCF is similar to predation in
Delta channels.)

Although the head of (1d River fish control gate prevents fish from moving
into Old River and increases sunvival, additional net movement of San
Joagquin River flow into Tumer Cul in response (o increased SWP pumping
inereases entrainment-related monality of juvenile Chineok salmon,
(Alternative assumption: MNet channel flow in Twrner Cut, Old River, and
Middle River does not affect survival of juvenile Chinook salmon in the San
Joagquin River channel downstream of Stockton.)

Entrainment-related monality, including predation at the SWF and CVP
pumping facilitics, losses through the fish protection facilitics, trucking and
handling losses, and morality attrbutable to SWF and CVP operations
effects on channel Dow conditions in the Delta, i3 suflicient 1o reduce
Juvenile abundance to a level that would affect population resilience and
persistence. (Allemative assumption: Entrainment-related mortality and
subsequent reduction in juvenile abundance would not affect population
rezilience and persistence.)

To help address these uncertaintics, DWE and Reclamation will continue to
support IEP and cAd-FEB-Sstenee-Propram-arirsitvesrclalcd CALFED Program
activitics to better understand and quantify the actual entrainment-related losses
at the CVP and SWP salvage facilities, and the efficacy of the head of Old River
fish=controd gate, This mitigation measure could be modified, as described under
the adaptive management framework that is summarized at the end of the impact
assessment scction. This mitigation measure may be replaced by the long-term
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Mitigation Measure Fish-MM-2: Minimize Entrainment-Related Losses ol
Juvenile Winter- and Spring-Run Chinook Salmon That May Be Caused by
Increased SWP Pumping from March 1 through April 14 and May 16
through May 31. The significant impact of increased entrainment-related
martality of juvenile winter- and spring-run Chinook salmon is attributable to a
simulated increase in SWP pumping during March (winter run) and April-MMay
(spring run). This mitigation measure ensures that impacis on winter= and
spring-run Chinook salmon would be less than significant and includes the
following components that build upon and integrate with Mitigation Measure
Fish-M%-1:

SWP pumping capacity in excess of 6,680 cfs will not be allowed from March 1
through April 14 if EW A actions are taken to reduce entrainment. The reduction
in allowable SWF pumping above 6,680 cfs provided by DWE as mitigation will
not exceed the reduction in pumping for fish protection provided by EW A, The
reduction from 8,500 ¢fs to 6,680 ¢fs will not be charged to the EWA as long as
the EWA action reduces pumping by at least 1,820 cfs.

W] R and Rcclmmlmn II-MJI l.onlmuc lfr suwm TEF bbb i

i o better understand
and quantify the actual entrainment-related losses at the CVP and SWT salvage
facilities, and the efficacy of the DCC closure that is assumed o protect these
Sacramento River fish. This mitigation measure could be modified, as described
under the adaptive management framework that is summarized at the beginning
of the impact assessment section above. This mitigation measure may be
replaced by the long=term EW A il it is sufficient to operate from the Stage 2
permited SWP pumping basline.

Impact Fish-48: Operations-Related Reduction in Food Availability
for Chinook Salmon, Many of the same factors affecting rearing habitat arca
would be expected to affect food production and availability for juvenile
Chinook salmon. Changes in water supply operations potentially affect prey
habitat in the Sacramento, Feather, and American Rivers. The fow simulated for
1922-1994 in the Sacramento, Feather, and Amernican Rivers for Altemative 2A
varies relative to flow under Alternative 1 (Figure 6.1-5). The reduction in flow
in some months and increases for other months and vears has minimal effect on
the range of fows that could affect rearing habitat area for juvenile Chinook
salmon {Table 6.1-14) and would likely have minimal ¢fTect on habitat
supporting prey organisms,  The impact on food for Chinook salmon would be
less than significant.

Inundated Noodplain in the Yolo and Sutter Bypasses provides important access
by fish to prey organisms and input of nutrients to the nvers and Delta (Sommer
and Harrell et al. 2001). As previously discussed for juvenile Chinook salmon
rearing habitat, the frequency of floodplain inundation in the Yolo and Sutter
Byvpasses was cstimated under Alternative 1 for the 19221994 water vears
(Figure 6.1-10). Most flooding occurs from December though April, coinciding
with downstream movement and rearing by juvenile Chinook salmon in all runs
{Table 6.1-2). Changes in water supply operations under Allernative 2A could
reduce flooding in November of one vear for the Sutter Bypass and in December
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Impact Fish-52: Operations-Related Reduction in Survival of Coho
Salmon in Response to Changes in Water Temperature in the Trinity
River. Simulated water temperature for the Trnity River is neardy the same for
Alternative 1 and Alternative 2A (Figure 6.1-14), although warmer and cooler
water temperatures occur in some months. (Mote: Points that fall off of the 45°
line in the figures for water temperature indicate warming [above the ling] or
cooling [below the line] relative 1o the Ne Action Allernative.) As indicated
previously, changes in Trinity River flow are minimal and would not affect water
temperature.  The simulated changes in water temperature under Altemnative A
are caused by simulated changes in export of Trinity River water to the
Sacramento River (Figure 6.1-13) Although the annual water volume exported
1o the Sacramento River is nearly the same under Alternative 1 and Allemative
2A, the monthly volume of Trinity River exports under Alternative 2A vanies
from the volume exported under Altemative 1.

Water exported to the Sacramento River is released from Trinity Beservoir to
Lewiston Eeservoir. Water in Lewiston Reservoir is either released 1o the Trinity
River or exported to the Sacramento River, When Trinity Feservoir releases are
low during warmer months, water traversing Lewiston Reservoir warms
considerably prior to release to the Trinity River. Under Altemative 24, the
warming of water temperature in some months coincides with reduced export of
Trnity River water and the cooling coincides with increased expodt.

Lo L ) . TrinieyPi Lo tirefal " "
L L B L p o LTy R A [ L LRI EM1 O
were assigned to the water temperature simulated for cach month of occurrence
for adult migration, spawning, juvenile reaning, and smolt migration life stages of
coho salmon in the Trnity River. Water temperature conditions under
Alternative 1 are optimal (an index of 1) for most months (Table 6,1-25), For all
lific stages, the water temperature survival indices are nearly the same for
Alternatives 1 and 2A (Table 6.1-26). The frequency of change in indices for
adult migration show the most change, but only & months owl of 288 simulated
months of migration are affected, and the number of declines in the survival
indices is similar to the number of increases, The shifi in water temperature
survival indices would not affect adult migration or other life stages. The change
inwater supply operations under Alternative 24 would not affect survival of
colo salmon in the Trnity River. This potential impact is less than significant.
Mo mitigation is required,
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pumping that is above the existing permitted capacity. Under this mitigation
component, for each 100 tal of non-EW A pumping above the existing
permitted capacity, a pumping reduction credit, ranging from 10 taf to 30 taf,
could be used by EWA to reduce pumping during periods of high fish
density,

This relatively simple avoidance of impacts duning periods of EW A actions, in
addition to an EW A credit for mitigation of periods with remaining pumping
above the existing permiticd capacity, will reduce the delta smelt entrainment
impacts to less than significant, IYWE and Reclamation will coordinate with
DFG, NOAA Fishenies, and USFWS to determine the appropriate credit
percentage.

When an expanded EW A (i.e., greater than CALFED ROD EWA)is
implemented by CALFED, as assumed in the 2004 OCAP documenis, this SDIP
mitigation measure would no longer be required because the expanded EW A is
assumed to be sufficient (o mitigate any entrainment impacts from the
incremental pumping above the existing permitted capacity. The SWFP has
propozed increased funding through an amended Four-Pumps Agreement o
support SDIF mitigation measures, including an expanded EWA. In the absence
of the EWA, that increased funding would continue to be available to IFG o
mitigate impacts of the SDIP through purchases of water (o reduce pumping
during critical periods for fish or other mitigation strategies developed through
the adaptive management process.

DWE and Reclamation will continue to support IEF and related CALFET
Program activities SAd-FEB-ReteneePropramimttatieesto better understand and
quantify the actual entrainment-related losses at the CVE and SWF salvage
facilities, improved salvage technigques for delta smelt, and the effects of the head
of O1d River fish control gate on the movement of relatively high densities of
delta smelt from the vicinity of Franks Tract, This mitigation measure could be
mdified, as described under the adaptive management framework that is
summarized at the beginning of the impact assessment section above, utilizing in
whole orin part, increased funds available through the Four-Pumps Agreement.

Impact Fish-64: Operations-Related Reduction in Food Availability
for Delta Smelt. Many of the same factors affecting rearing habitat arca would
be expected to affect food production and availability for delta smelt. As
discussed above for rearing habitat area, changes in water supply operations
petentially affect cstarine rearing habital area for delta smelt in the Delia and
Suizun Bay, Location of rearing habitat arca downstream of the Delta is believed
to increase food availability for delta smelt (L5, Fish and Wildlife Service
1996}, The broad and shallow arcas of Suisun Bay allow algae to grow and
reproduce rapidly, providing food for zooplankton, which are food for delia
smell, Greater rearing habitat arca for delta smelt coincides with location
downstream of the Delta and within the arcas of higher zooplankton production.
The change in estuarine rearing habitat area under Alternative 2 A 1s small
(generally less than $%) and infrequent For most years during all months

(Figure 6.1-18). Given the few reanng months affected, especially during Apnl
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Stage 2 (Operational Component)

The monthly state and federal operational patterns of Alternative 4B are the same
as Alternative 2B (see Alternative 2B in Sections 5.1, Water Supply, and 5.3,
Water Cuality ). Therefore, the operational impacts resulling from state and
federal operations under Alternative 4B are the same as described for

Alternative 2B,

Thus, operations-related impacts for Altermative 48 on Chinook salmon,
steelhead, delta smelt, splittail, striped bass and green sturgeon are the same for
operational impacts described for Alternative 2B under 2001 conditions.

2020 Conditions

Water supply for Alternative 4B under 2020 conditions are similar to water
supply for 2001 conditions.  Streamflows, pumping, and diversions associated
with Altermative 4B simulated under 2020 conditions are similar to the 2001
conditions simulation. Therefore, the operations-related impacts for Allermative
4B under 2020 conditions and their levels of significance on Chinook salmon,
steelhead, delta smelt, splittail, striped bass and green siergeon are the same as
the impacts described for 2001 conditions, and subsequently, are nearly the same
as Alternative 2B under 2001 conditions.

Adaptive Management

To address uncertaintics associated with the effectiveness of some of the
mitigation measures described for SDIP aliernatives, DWER and Reclamation will
implement these measures based on the principles of adaptive management,
which allow these measures to be adjusted over time, based on results of
monitoring and rescarch. The mitigation measures that are subject (o adaptive
management are related to measures designed to minimize cffects on special-
status fish species. These species and mitigation measures are shown below:

m Delta smelt

o Mimmize Entrainment Losses of Juvenile Delta Smelt Associated with
Increased SWP Pumping during March-June.

m Central Valley fall-Tate fall-run Chinook salmon, Central Valley spring-run
Chinook salmon, Sacramento winter-run Chinook salmon, and Central
Valley steelhead
o Minmize Entrainment-Related Losses of Juvenile Fall-Tate Fall-Fun

Chinook Salmon Associated with Increased SWP Pumping during
March-June.

Results of SIIP effcctivencss monitoring and relevant monitoring and rescarch
will be conducted consistent with the CALFED Science Prosram and eonducted
theaugh-the-CALRED Seience-Program-will be used 1o determing the

effectivencss of these mitigation measures in minimizing ¢ffects on special-status
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gate operation choices to provide maximum water level, water quality, and fish
protection benefits from the flow control gate operations:

1. Operation of the CCF intake gates have two main effects that must be
balanced: 1T the gates are closed during the Nood-tide flows prior to the high
tide each dav, the tidal Mushing in south Delta channels can be maximized,
and levels at high tide throwghouwt the south Delta channels are preserved.
This will allow Tom Faine Slough siphons to operate and provide the
maximum tidal flushing upstream of the flow control gates. Fish migration
patterns for Chinook salmon or delia smelt might be riggered or cued 1o tidal
fluctuations or diumal periods (i.c., dawn and dusk). As more is leamed
about these diumal or tidal migration pattemns, the CCF gate schedule might
be modified to reduce opening at peak fish density periods within the day,
The CCF intake gates, however, must be opened for a sufficient peried cach
day to maintain the CCF elevations above =2.0 feet msl (o prevent cavitation
problems at SWP Banks, which is often used for maximum off-peak
(mighitime) pumping.
The head of O1d River fish control gate can be operated to reduce the San
Joaquin River diversions into C1d River. This will increase the San Joaguin
River flow past Stockton and improve DO conditions in the IWSC, which is
assumed to provide fish habitat benefits. Reduction of the head of Old River
diversions will also reduce the inflow of higher-salinity San Joaquin River
water into the south Delta channels., This may alzo be beneficial for adult up-
migrating Chinook salmon past Stockion during the months of September
through November. However, reduced diversions will cause more water to
be drawn from the central Delta to supply the CVEP and SWP pumping.
which may increase entrainment of some larval or juvenile fish (c.g., delia
smelt) from the central Delta. Partial closure of the head of Old River gate
will also shifi the distribution of San Joagquin River salinity away from the
CVP Tracy facility toward the COWD intakes and the SWP Banks facility.
There do not appear to be any substantial effects on water levels in the sowth
Delta channels from reduced San Joaquin River diversions at the head of Old
River if flow control gates are being operated. Closure of the fish control
gate for fish protection or DO improvement may be possible for more of the
time than was simulated in the DSM2 modeling of the SDIP altematives—_or
for less of the lime than was simulated if other fish concems appear (0 be
more important, The GORT will direct these gate operation decisions,
comsidening real-time data and the range of possible benefits and impacts.
- ;!_g I!I . 3 A ol ﬂ"_IIJI'HEE!
3. The flow control gates at Grant Line Canal, Old River at DMC, and Middle
River can be used 1o control the water levels in the south Delta channels. In
addition, ebb-tide closure of the Cld River and Middle River flow control
gales can produce a net circulation upstream on Cld River and Middle River
and downstream in Grant Line Canal. The simulation of the Fas-cbb-tide
closure of Old and Middle River flow control gates waesiasabatadindicatodis

espestedihal there would be 4ediee-a beneficial effect on salinity in these
south Delta channels -sadshoutd-be-sansidereddorAdematives A2 H—and

[
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0 - - 38 The ebb-tide
closure of the Nlow control gates 15 nol anticipated (o substantially sanse
interrupt se-fish movement patterns that ass=mav be triggered by or
associated with tidal flows, T will direct these gate operatic
decisions. considenng real-time data and the range of possible bencfits and

impacts.
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Table 8.1-2, Assumed Lile Stage Timing and Distribution of Selected Species Potentially Affected by the Proposed SDIP Alternatives

Dhstributson

Feb | Mar

Apr | May | hn | Jul [ Aug | Sep | Oa | Nev | Dec

Late Fall-Run Chinook Salmon

Adult Migratson and
Holding

Adult Migration SF Bay to Upper Sac River and Tributarses,

Blokelumne River—sss-SthTrbnres
Spawning Upper Sacramento River and Tributaries,

\inlut]umnc Rwr:—md-sm—'l'-m
Egg Incubation Uppcr ‘hn‘u‘ﬁcﬁl.v Hn-cr II'H]. l'rlbl.l'l.u'l.n.-:.

Mlokelumne Biver—smwd-S3H et
Juvenile Rearing Upper Sacramento River and Tributasies,
(Nnul ‘irﬂrn} Alokelumne River-amb-sdb=Febulnses
Juvenile \immcm Upper Sacramento Biver and Tribwtaries,
and Rearing Mlokelumne Fiver-emsd-RiE-Frbuaries
Fall-HRun Chinook Salmon

SF Bay to Upper Sacramento Fiver and
Tribwtaries and SJR Trbutarics'

Spawning’ Upper :“mu.mn?m River and Tributaries ard

Egg Incubation” Upper Sacramento River and Tributaries and
SJR Tributaries"

Juvenike Rearing Upper Sacramento River and Tribwtaries and

(Matal Stream) SIR Tributarics'

Juvenike Movement | Upper Sacramento River denl:n.qu:slo
SF By and 3JR Tributaries’

Spring-Run Chincok Salmon

Addult Migratson and
Holding

5F Bay to Upper Sacramento River and
Tributarics

Spawning

Jmmhmm ......
(Mazal Stream)

Upper Sacramento River and Tributaries

Upper Sacramento River and Tributasies

Upper Sacramento River and Tributasies
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Table 6.1-2. Continued

[hstnbutson
Juvenile Movement | Upper Sacramento River and Tributaries to
SF Bay
Winter-Hun Chinook Salmon
Adult Migration and | SF Bay to Upper Sacramento River
Holding
Spawning Upper Sacramento River
Egg Incubation Upper Sacramento River
mmm v — g
(ot Sream)
Juvenile Movement | Upper Sacramento River to SF Bay
and Rearing
Steelhead
Adult Migration 5F Bay to Upper Sacramento River and
Tributaries and SIR Trobularics
Spawning Upper Sacramento River and Tributaries and
SIR Tributaries
Egg Incubation Upp:r&amm;lm River and Tribuwtaries and
Juvenike Rearng Upper Sacramento River and Tribwtanies 1o
SF Bay_and 3B Tnbutarees
havemle Movement | Upper Sacramento River and Tributaries 1o
3F Bay and 3JE Tnbulares
Southern Oregon™orthern Californta Coasts Cobo Salmon
Addult Migration Trinity River
lm-nueranng Triny River
venie Novement | Trny River
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Table 6.1-2. Continued

Page 3of 3

Dhstributson

Jan

Feb | Mar

Apr | May | hn | Jul [ Aug | Sep | Oa | Nev | Dec

SR

o

Sources:
Foss 2004

Splittail

Adult Migration Suigun Marsh, Upper Delta, Yolo and Sutter
Bypasses, Sacramento River and STR

Spawning Suizun Marsh, Upper Delia, Yolo and Sutter
Bypassea, Lower Sacramento and 5J Rivers

Larval and Easly Suisum Marsh, Upper Delia, Yolo Bypass,

Juvenile Rearing and | Sulter Bypass, Lower Sacramento and San

hlovement Joaguin Rivers

Adult and Juvenile Delta, Suisun Bay

Rearmg

Dielia Smelt

Adult Migration Dwelta

Spawning Deelta, Suisun Marsh

Larval and Easly Dela, Suisun Marsh

Juvenile Rearing

Estuarine Rearing, Loweer Dielta, Suisun Bay

Juvenibes and Adults

Motes:

5F Bay = San Francisco Bay,
= San Joaquin River.

with hiseh marks o Loming he San Joag Rix i Saer
¥ Spawning and incubation ocours from October 1o February i the Feather, American, and Mokelumne Rivers
Brown 1991, Wang and Brown 1993, U5, Fish and Wildlife Service 1996, McEwan 2001; Moyle 2002, Hallock 1989, Baker and Morhardt 2001.

South Delta Improvements Program
Final Environmental Impact Statement/
Environmental Impact Report

2-104

December 2006

J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation, Edits to the Draft EIS/EIR

and the California Department of Water Resources

Table 8,112, Continued

Impact Mechanisms Associated with Implementing

Project Actions Progect Actions

Page 2 of &

Alfected Environmental Conditions

Operate gales on Operate the gates (e, Middle River, Grant Line Gaite: the chesure of the bottom-hinged gates at the head of O1d River will
Middle River, Grant Canal, and Old River) to maintam a minmium level block Mow and fsh movement, closure of the bottom-hinged gates at other
Lime Canal, and Cld above (U0 feet mean sea level during May through gates will block flow and fish movement during levels less than 0.0 feet mean
River and a fish September. sea level.

%ﬁ oild ;L::E:I the Operate the head of O River gate to minimize Level: operation of the gate will maintain level at 000 feet mean sea level m

movement of juvenile Eall-mun Chinook salmon from
the San Joaquin River mto Old River from Apnl 1 to
May 31=_or as recommended by UISFWSE, MOMAA
Fisheries, and DFG

Operate the head of Old River gate 1o imerease Mow
inthe San Joaguin River past Stockion during
September | 3-MNovember 30

the channels on the upstream side of the gates and potentially reduce inter-
tidal area.

Flow velocity: operation of the gate will affect circulation in the channels on
the upatream and downstream side of the gates.

Met fMlow direction: depending on interaction between inflow and diversions,
net flow direction may change in some channels.

Soil moisture: higher level could merease soil moisture elevation on lands
adjacent to the affected channels

Cowver: change in level could affect maintenance and establishment of riparian
and aquatic vegetation, affecting the availability of cover.

Comamimants: change circulation may change residence time and volume and
the concentration of salts, pesticides, nutrients, and cther materals from
agricultural return flows

Water temperature: change in circulation eould change water lemperature

Dissolved oxygen: change in circulation could change dissolved oxygen
levels

Predator effectvensss: the operation of the gates could potentially create
feeding areas for predator species and hydraulic conditions that disenient prey
MNon-native predator species: change in cover, depth, and velocity may alter
habitat to favor non-native species in the channels between gates.

Food: change m residence time, in combination with change m contaminants,
may affect food production

December 2006
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Local

Contra Costa County

The Contra Costa County CGeneral Plan incorporates policies developed by the
DPC under the Delta Prodection Act. The General Plan allows construction of
public facilities regardless of underlyving General Plan or zoning designations,
Government Code Section 53091 states that county zoning ordinances “shall not
apply 1o the location or construction of facilities for the production, generation,
storage, or transmission of water.”

San Joaquin County

The San Joaquin County General Plan includes the incorporation of policies
developed by the DPC under the Delta Protection Act. The Community
Development Section (1Y) of the General Plan addresses protection of open
space and natural resources. Section V1 of the General Plan addresses the
protection of resources, including agricultural lands. However, public water
supply and treatment facilities are exempt from these requiremenits as st forth in
California Grovernment Code Section 33091,

The proposed gate sites in San Joagquin County would be adjacent to arcas
designated General Agnculture (40-acre and 80-acre) and Open SpaceBesource
Conservation (Riparan Habital, Significant Vegetation, and Mineral Resources)
on the General Plan 2010 map of San Joaquin County. Development in arcas
designated General Agriculture is restricted to agricultural and related uses; other
uses generally would require a conditional-use permit.

Because public water supply and treatment facilities are exempt from zoning
requirements, as sel forth in California Government Code Section 33091, the
SDIP iz not subject to the requirements of the Chapter 2 County Development
Title, which serves as the County Zoning Code.

Significance Criteria

For the purposes of this analvsis, impacts on land use are considered significant if
implementation of the allernatives would:

®  resull in a substantial alteration of the present or planned land use patterns of
an area, including phvsical disruption or division of an established
community;

m  conflict with adopted environmental plans and goals of local jurisdictions, or
state or federal regulatory agencies, including general plans, community
plans, and zoning; or

®  comvert a substantial amount of important farmland (lands designated as

prime, statewide important, wnigue, or locally important) to nonagricud tural
use, or impair the agriculiural productivity of important agricultural land.

Soulh Della Improvements Program Ocfober 2005
Draft Envircnmental impact Statement! TA-7
Environmental impact Report JAS D205 0F

South Delta Improvements Program
Final Environmental Impact Statement/ 2-106
Environmental Impact Report

December 2006

J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation, Edits to the Draft EIS/EIR

and the California Department of Water Resources

U.S. Department of the Inberior, Bureau of Reclamalion, Land &nhd Waler Use
and the Calfonia Department of Water Resources

additional nght-of-way and would not result in the conversion of additional land.
(California Department of Water Resources 2003b,)

As described above, no significant land use conflicts would resull from the
construction of the permanent operable gates because most land wse conversions
would occur immediately adjacent to the gates and would result in the conversion
of only a small amount of farmland. A total of approximately 21 acres would be
comverted in the sowh Delta region. Land wses adjacent 1o and in the vicinity of
the gates would not be affected during constmection of the gates, This impact is
lezs than significant. Mo mitigation is required,

Impact LW-2: Conversion of Important Farmland to Nonagricultural
Use as a Result of Constructing the Permanent Fish and Flow
Control Gates. Constructing the gates would result in the permanent
comversion of approximately 20 acres of farmland classified as prime, and less
than 1 acre classified as wnigue (Table 7.1-1). Estimated agricultural conversion
under Alternatives 2A-2C is shown in Table 7.1-1. Conversion of Tarmland is
estimated to range from 1.16 acres at the head of Old River gate to 10.7 acres at
the Grant Line Canal gate.

Table 7.1-1. Agricultural Conversion Estimates (acres)

Alernatives 2A-2C Alternative 3B Alemative 4B
Permanent Temporary Permanent Temporary Permanent Temporary
Conversion of Conversion of  Conversion of  Conversion of  Conversion of  Conversion of

Farmland Farmlands—  Farmlands—  Farmlands—  Farmlands—  Farmlands—  Farmlands—
Category Gates Spaals Ponds Gates Spoils Ponds Grates Spoiks Ponds
Prime 2003 a6 1.16
Unigue 5 0045
Todal Farmlands 20035 205 Q.65 205 1.16 205

Placement of spoils ponds for channel dredging activities has not vet been determined. However, most lands in
the vicinity of the channels are prime and unique.

Total imponant farmlands in San Joaquin County in 2001 630,990

Total irngated farmlands in Contra Costa County in 2001 55,904,

Seurce: Cahfornia Depanment of Conservation 2000,

The 21 acres of land that would be removed from agricultural production as a
result of implementation of Alteratives 2A-2C represent substantially less than
1% of the approximately 630,990 acres of important farmland in San Joaquin
County (Department of Conservation 2002a). The 21 acres that would be
comverted by Altematives 2A-2C would include 2003 acres of prime farmland (as
defined by the WRCS) and 0.043 acre of unique farmland,

The temporary use of farmlands for spoils ponds and drving ancas would result in
the temporary conversion of up to 126 acres of prime farmland. (This number is
calculated based on the assumption that all spoils ponds areas shown in Figure 2-
0 wionld e psed, it iz anticipated that a substantiallv less amount of
land would be needed to dry the spoils.) The spoils ponds would be used for up
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1o seven vears. They would be decommissioned and the areas would be returned
to pre=project conditions. If suitable, the dredeed material could be spread over
these farmlands and wsed to stabilize levees, However, IR and Beclamation

= cormmitted o cnsurin at thers is no permans 1

for spoils ponds. Determination of the suitability of dredged material as well as
petential disposal methods, are described in the Environmental Commitments
section of Chapler 2,

A Farmland Conversion Impact Rating form, NRCS Form AD-1600, has been
submitted 1o the NECS for completion and review for consistency with FFPA
(Appendix ). According to FPPA, if a project allermative site has an impact
rating of less than 160 points, the site should be considered only minimally for
profection, and no additional altermnative project sites need 1o be evaluated. For
Alternatives 2A-2C to exceed the 160-point standard established on the
Farmland Conversion Impact Rating Form, the NRCS would need to assign at
least 73 points to the relative value of the land to be converted.

Factors considered by NRCS in the evaluation of the relative value of the land 1o
be converted are: todal acres of prime and unique farmland affected by the
project; tofal acres statewide and local important farmland affected by the
project; percentage of farmland in county or local government unit 1o be
comverted; and percentage of farmland in government jurisdiction with the same
or higher relative value, Because the total acreage of prime, unique, and local
important farmland that would be comverted is approximately 21 acres, and the
total acreage to be converted represents substantially less than 1% of the total
important farmland in San Joagquin County, the NECS has determined that the
relative value of the land 1o be converted will be 68 points and would not
significantly contribute to the imeversible conversion of farmland to
nenagriculiural uses or be inconsistent with FFPA,

Because the total acreage of lands to be converted from important farmland 1o
noenagriculiural use would be spaced apart over a large geographical area, the
remaining farmlands would continue to be usable for agnceulture, and the relative
value of the land would not exceed the NECS threshold, this impact is considered
le=s than significant. Mo mitigation is required,

Impact LW-3: Conflict with Williamson Act and Farmland Security
Zone Contract Lands as a Result of Constructing the Permanent
Fish and Flow Control Gates. Under Altermatives 2A-20, 17.8 acres of the
21 affected by Alternatives 2A-2C are subject to Williamson Act contracis;
2.54 acres are currently under FSZ2 contract, Certain uses are considered
compatible uses of land under Williamson Act contracts (contracted lands),
including agricultural, open space, and recreational uses, and uses determined by
the agency administering the contract to be consistent with the intent of the
Williamson Actl. Uses of contracted land other than agricultural and open space
uses are tvpically considered incompatible, Conversion to public facility uscs
would require Williamson Act and F5Z contracts to be terminated only for the
porions of contracted land acquired for the SDIP.
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Stage 2 (Operational Component)

Alternative 4B would not have an effect on the Trimity River flows or Shasta
Reservoir storage according to CALSIM I modeling results {See Section 5.1, 6.1
and <hutp:'modeling water.ca.gov= for details). Therefore, there would be no
adverse effects on Hoopa Valley Tribe fishery as a result of implementation of
the SDIP. There is no impact and no mitigation is required.

Although the Colusa Ranchenia is located adjacent to the Sacramento River, the
river flows are not expected to fluctuate outside of the normal range with the
implementation of Allemnative 48, MNatural patterns of erosion and sedimentation
along the nver are expected to stay the same with the implementation of
Alternative 4B, There is no impact and no mitigation is required.

The water that is proposed for pumping has already been contracted for, and all
of the water used for the SDIF has been previously allocated. This project does
not resull in any new allocation of water. There 15 no impact and no mitigation is
required,

2020 Conditions

Risks to ITAs associated with implementation of Altemative 4B under 2020
conditions would be similar to nisks that would occur under 2001 conditions.
Therefore, the impacts under 2020 conditions would be similar as these described
above. All impacts are less than significant and no mitigation is required,

Cumulative Evaluation of Impacts

The SDIF would not result in any impactz on I'TAs and therefore would not
contribute to any cumulative impacis.

Comments Received From Tribes on the Draft
EIS/IEIR

[he Hoopa Vallev Tribe (Tribe) has expressed concermns about Beclamation's
conclusions regarding potential impacts (o the Tribe's federallv-reserved fishing
nghts which are Indian trust assets. As stated in the Indian Trust Asset section
above, these assets are legal property interests which the United States
(Beclamation ) must protect and maintain for the Tribe, The Tribe cites the
fellowing concerms about the SDIP DEIS and its pofential to affect Indian trust

assels:
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1. The SDIP DEIS “fails 1o discuss the fact that the proposed Trnity Beserovoir
carmy-over storage mav have negative effects on the survivial of Trinity Biver
izherics 5 1100 v with the storage of the Trinity Rive

Restoration EIS (Oct, 20000 and the Trinity River Record of Decision (“ROD™);
it should cleardy state that the proposed action here is not intended 1o change the
Tnnity BOD in any wy™,

') . “onlv ine

25 alvais of 1 % 0

salmon and docs not analvee cifects, :inv::luding temperature, on fall and spring
Chinook, winter and summer stezlhead, lamprey and sturgeon™.

3. The SDIP DEIS should acknowledse that CWVPIA § 3406 (b 23) mandates the

“Secretary’s fiduciary duty to meet instream fow requirements of the Trnity

Reclamation s res

ses comespond to the numbered statements above by the
Nalley i : 5 i i [ i

u k b i

1. The SDIP DEISEIE does conform to the Trinity River Mainstem Fishery
sstpration F15 ceopd of Decisio = mini wi required w
ROD were specified in the 2001 bascline and alternatives (cxcept the wet vear
and above normal vear flows are less than those specified in the BOD) and all
Tnnity Biver ROD Mlows were included in the 2020 baseline and altematives.

.‘.-

1] =5
v flows z 2 o 2020 alng ivis

Since flows in the Trinity River would not change, it is expected that the
temperature and other habitat conditions would remain the same. The SDIFP will
therefore have no effects on the federally reserved fishing rights on the Klamath

and Trinity Rivers

% i 9 1 o = v B H
reservoir operations. _Additionally, the Stage 2 decision to follow afier the Stage
1 decision is made {the Stage 2 decision is on operational component) will not be

implemented until additional information is obtained and a separale analvsis is

Altho [0 sourges, the 200 clime was ior [ 5 of
analvsis, the CALSIM model used the 72-vear historical record of hvdrology,
which represents a range of possible hydrological conditions for the CVEP and
SWP. This allows the project 1o be compared (o a varely of vear tvpes including
w i JETRGE V ) vl CALSIM o ts hased solelv
on 201, Appendix O of the Drafi EISEIR contains a specific discussion of the
potential effects of SDIP on the Trnity River Dhivision of the CVP. Summary
graphs show the companson of 20020 baseline and Alternative 24 results for
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annual carrvover storage, monthly Trnity River flows, and monthly Trinity
npum |15} 1|"I\.- 'ml.mm:.nl:tr River. Exc I.T.II i'ur some slight mumll-m munl:h

Mo changes in minimum monthly Trinity Biver releases at Lewiston are

ﬂmmlalkd for lllp 2001 or 2020 alternatives, Mo additional L\mm frovm tE I'RI‘.l
2020 ives, MNoc

camyover storage were simulated for the 2001 or 2020 altermativies.

The SDIP DELS focuses on Coho salmon life history and the possible effects
1|"I\.- prup.l.l wllld hﬂh. on I:h:. various O uhu 'ILIl-ﬁLml.ﬁ sw.h as adull migration,

\sp_u.h.d that ilh. temperature and ullu.r habita -.undm:m would remain the
same,

While it is recognized that different specics of fish have slightly different
temperature criteria and life history strategies, Chinook salmon temperature
criteria were used in the lemperature assessmenl as representative of migration

sxpaaiment fio &, altho 0 Wil v ear i 2 1 e,
which arc unaffected by the Lewiston release flows. Steclhead have similar
ey and sturgeon have water
temperature critena that are slightly warmer than for Chineok salmaon,

=71 W

— —— <1 f -
indices for adult migration {September-December) were less than 1.0 {greater
1h.1|1 G F }m 10 mtmlh-ﬂ I'hx, [l.'-TI'I]'.h.-liI'UH.- mud;l:gg ]'A.-'il.lllﬁ indicated that lnml:g

the Chinook temperature criteria were representative and sufficient 1o indicate
that no temperature effects on the Tnnity Biver will result from the SDIF because
no substantial changes in Trnity River flows, Trinity exports, or Trinity

3. The Hoopa Valley Tribe appropriately ciles in its comments the Central
Vallev Project Improvement Act { CVPTIA) section 3406(LY 23} as Congressional
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and the Hoopa Valley Tribe, this section 3406(b) lih-cm_\-gnn.-iinnnllv mandates
the Secretary to “implement accordingly™™ any increase 1o the minimum Trinity
EBiver instream fishery releases and the operating crferia and procedures,

ul' [)u.l*.-lmltlﬂ }]}:l sgggn.d hh the C h:m'm:ln of the IItHJm Valley Tribe and l]ll.-
Secretary o itt, o G e

As the Tribe has noted, the Trinity River Mainstem Fishery Restoration Record
of Decision ROD “culminated neardy mwenty vears of detailed. scientific effors,
comducted over the course of the past four Administrations, and documents the

necessity for thcg actions resulis fi
Department as well as the federal trust responsibality
Yurok Indian Tribes."3

“For reazons l.xamssscd in this BOTY, the Department’s agencies are :hm.l-.d 1
implement the Prefi Alternativie as described in H-I‘i'[-IR " and “This

restore and maintain the Trinity Biver's anadromous ﬁshcn' resources, based on

the best available scientific information, while also continuing to provide water

supplies for beneficial wses and power generation as a function of Reclamation's
Central Valley Project (CVP)."4

Ihe RO “recognizes that restoration and perpetual maintenance of the Trinity

Hlmﬂ:rn. Ihi.m.l"c [l] Eiw.lnmn.lu:ln 5 I'u.ilq.r:ﬂ !ru-ﬂl l:'hl!gil[l:l:l"l'lﬁ- 1o the “':HJE

W, i et Mainste ;

Restoration Record of Decision and CVPLA, and that (23 SDIP must utilize CVI

water in accordance with all applicable legal reguirements, and that (3) the

Trnity Biver Mainstem Fishery Restoration Becord of Decision and the CVPLA
5 U i 1! o551 1]

! Section 3406(b23)(A) of the Central Valley Project Improvement Act (CVPLA) P.L 102-375 (1992}
# Section 3406(b) 23)(E) of the Central Valley Project Improvement Act (CVPIA) P.L J02.575 (1992)
I-’a.mgmph 1, Page 2 from the Tnnny River Mainstem Fishery Restoration Record of Decision (RODY)
* Pasagraph 2, Page 2 from the Trinity River Mainstem Fishery Restoration Record of Decision (ROD)

* Paragraph 4, Page 2 from the Trinity River Mainstem Fishery Restoration Record of Decision (ROLH
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{adjacent 1o the Sacramento Biver) located 90 miles north the project area, and
lastly (5} there are no Indian tbes with a federally-reserved rghts 1o the water
petentially conveved throwgh the ST, Reclamation concludes that the STHEP

will have no impact, direc indiree : Hoopa Valley Tribe's trust asscis of
the trust assets of amy other federally-recognized tribe, and therefore no changes
are made to the final EI15.°

or i o

* Required statement as directed in the Environmental Compliance Memorandum Mo, ECM97-2, dated May &, 1997,
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