DCP0534

Vernal Pool Construction Monitoring Methods and Habitat
Replacement Evaluation

JUNE M. DE WEESE

U.S. Fish and Wildlife Service, 3310 El Camino Avenue, Suite 130, Sacramento,
CA 95825(june_deweese@mail.fws.gov)

AssTrACT. The Sacramento Field Office of the U.S. Fish and Wildlife Service evaluated 1,543 vernal pools constructed
between 1988 and 1994. The pools were compensatory mitigation for 25 projects permitted by the U.S. Army Corps of
Engineers, Sacramento District, in Placer, Sacramento, and Butte counties. The purpose of the evaluation was to determine
if existing monitoring regimes were adequately assessing the target physical and biological properties of constructed vernal
pools. Site specific monitoring methods and performance standards were compared with an interagency draft Vernal Pool
Mitigation and Monitoring Guidelines and on-site evaluations were completed between March 29, 1994, and April 25,
1996. The element most frequently monitored (24 sites) was the number of vernal pool endemic plant species per pool. Each
element monitored had a wide range of performance standards between sites, and the greatest range of standards (16)
quantified vernal pool endemics. Hydrology standards were met by 96% of the pools and 69% met vegetation standards. Of
the 25 sites, 83% met permit compliance. Federally-listed invertebrates were monitored at 16 sites and 12 sites reported their
presence in constructed pools. A federally-listed plant and a state-listed plant were relocated with their vernal pool habitat.
The listed plant species are being monitored at two sites. Although reference pools were monitored at 69% of the sites, direct
correlation of target properties between reference and constructed pools was often difficult. In most cases, specific criteria
were imposed by (pre-project) reference pools at the impact site that could not be replicated in pools constructed on a
mitigation site at another location, because pools were not subject to the same conditions. Our study concluded that fewer
variations in monitoring methods and performance standards should be allowed in evaluation of constructed pools for Corps
permit compliance.

CitatioN. Pages 217-228: C.W. Witham, E.T. Bauder, D. Belk, W.R. Ferren Jr., and R. Ornduff (Editors). Ecology,
Conservation, and Management of Vernal Pool Ecosystems — Proceedings from a 1996 Conference. California Native Plant
Society, Sacramento, CA. 1998.

INTRODUCTION vernal pools which are required to meet permit compliance.
The Guidelines were peer reviewed by the academic and pro-
In their first mitigation follow-up study, the Sacramento Field fessional community and presented in public forum prior to
Office of the U.S. Fish and Wildlife Service (Service) concluded distribution of the December 8, 1994, final draft. The interagency
that constructed wetlands which met performance standards artdam was to re-evaluate the Guidelines after one-year of field
permit compliance often did not fully replace the habitat valuestesting.
lost (DeWeese, 1996). Constructed vernal pools received the
lowest replacement value ratings in that study. The Service susfo assist the interagency team in re-evaluation of the Guide-
pected that performance standards for vernal pools were insufines, the Service completed a second mitigation follow-up
ficient to assure successful habitat replacement. However, wstudy. The second study compares site specific monitoring re-
had not gathered enough information to substantiate our corgimes at 25 vernal pool mitigation sites with the Guidelines.
cerns. The conclusions in this document reflect opinions of the Ser-
vice and do not represent a consensus of the interagency team.

In January 1994, an interagency team (Environmental Protec-
tion Agency (EPA), U.S. Army Corps of Engineers (Corps), We found that no project was using the exact monitoring meth-
California Department of Fish and Game (CDFG), and the Seroeds recommended in the Guidelines. However, many of the same
vice) was assembled at the request of the Corps and EPA &®lements are being monitored. Performance standards for per-
create Vernal Pool Mitigation and Monitoring Guidelines mit compliance were the same at only three sites. In spite of
(Guidelines) (USFWS, 1994) which would assist permit appli- numerous variations in the site specific performance standards,
cants to establish a monitoring regime that would adequately certain percentage of pools had difficulty meeting performance
assess target physical and biological properties of constructestandards each year. Often performance standards based upon
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conditions at the impact site could not be duplicated at the offvalues. We recorded the number of pools which met site-spe-
site mitigation area, because baseline surveys were completaific performance standards and, if problems were identified,
in a single season and performance was based upon static crit@hich standard was not met. During our site visits, we also
ria. Constructed pools which used performance standards baseecorded the following information: 1) number of wetted acres
upon natural pools preserved on-site as reference pools receivednstructed; 2) number of pools impacted versus number of
the highest performance ratings (resulting in permit compli-pools constructed; 3) whether the mitigation site was in a pre-
ance by year 5). However, the constructed pools at those sanserve area created by setting aside a portion of the project site
sites had harsh geometric shapes with steep, chronicallyreferred to as “on-site”) or if an additional parcel was set aside
unvegetated side slopes, and were excavated to great depthsftm the purpose of creating a preserve (referred to as “off-site”);
reach a water restricting layer. 4) gross acres of the preserve site; 5) wetland density (ratio of
pool area to total area) at the preserve site after constructing
We concluded that there were too many variations in site-spepools; and 6) whether only vernal pools or multiple wetland
cific monitoring methods and performance standards for contypes, including vernal pools, were constructed at the preserve.
structed vernal pools. There needs to be fewer variations in
monitoring methods and performance standards to facilitatélen sites were evaluated twice to observe periods of inundation
more accurate performance comparisons and assess command desiccation (Zedler, 1987). During our evaluations, we dis-

problems or improvements in habitat replacement. covered that two different consultants had constructed pools at
two different sites, using two distinct monitoring regimes, which
METHODS were mitigation components of the same project. Therefore,

the results are based upon 26 mitigation sites, rather than 25
The Service reviewed the site-specific monitoring methods (deprojects. Each site visit was conducted with the project con-
tailed in the annual monitoring reports submitted to the Corpskultant present to answer questions and provide us with addi-
for 25 projects requiring mitigation and permit compliance, tional specific information that may not have been discussed in
compared it with the Guidelines, and examined the relationthe monitoring reports. The author of this study also observed
ship between elements monitored, performance standards amnstruction activities and monitored pools at some sites to fur-
habitat replacement values. ther evaluate specific methods.

These 25 projects were selected from 50 records of vernal pool ResuLTs
mitigation projects in our mitigation follow-up study database
which tracks Corps permits that require compensatory mitigaSeventeen sites (144.7 constructed vernal pool acres) were in
tion for filling wetlands. The selection criteria included: 1) the Sacramento County, eight sites (49.3 constructed vernal pool
project needed to be an in-kind replacement (not replacing veracres) were in Placer County, and one site (6.0 constructed ver-
nal pools with some other type of wetland), 2) at least one annal pool acres) was in Butte County. Mitigation pools were con-
nual monitoring report needed to be on file (70% of the 50structed off-site for 64% (16) of the projects and on-site for
records had monitoring reports on file), and 3) the total numbeB6% (9) of the projects. The combined projects constructed
of sites selected needed to reflect a maximum range in cont,543 vernal pools, totalling approximately 200 wetted acres.
structed pool age. Twelve of the 25 projects impacted (permaThe greatest number of pools (472) were constructed in 1994.
nently destroyed at the project site by filling, grading, etc.) moreOnly 5% of the projects we evaluated constructed pools during
than one wetland type and required that we separate the infothe same year as the impacts. Two years or more lapsed be-
mation on constructed vernal pools from the total mitigationtween project impacts and constructing pools for 44% of the
requirements. We reviewed all of the monitoring reports in theprojects.
selected project files. To compile and compare the data, we cre-
ated a form listing the thirteen Guidelines monitoring elementsPool construction and subsequent monitoring reports were the
and recorded the site-specific monitoring methods and perforproduct of 11 different consulting firms; however, one of the
mance standards opposite each element on a separate form fransulting firms monitored 11 of the 26 sites. The element most
each project. The elements were: site selection and construérequently monitored (24 sites) was the number of Vernal Pool
tion techniques (1), reference pools (2), hydrology (3-5), veg-Endemic (VPE) plant species per pool (Stone, 1990). Site main-
etation (6-9), wildlife (10), invertebrates (including the presencetenance (routine monitoring of the preserve area for adverse
or absence of federally listed species) (11), water quality (12fxonditions, such as off-road vehicle use, trash dumping, arson
and site maintenance (13). and vandalism) was not established at any of the sites. Addi-
tional monitoring requirements for the federally-listed Butte
We conducted on-site evaluations between March 29, 1994, an@ounty Meadowfoam (Limnanthes floccosa ssp. califopnica
April 25, 1996, to observe monitoring methods and compareand the state-listed Boggs Lake Hedge-hysgamfiola
performance standards with permit compliance and replacemeifiiteterosepalpwere implemented at two sites.
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To facilitate comparison of specific monitoring elements, the Inoculum should not be stored for more than one year, to avoid
following results are introduced by paraphrased recommendaadverse effects to the establishment of vegetation (Leck, 1989).

tions from the Guidelines (USFWS, 1994) in italics. Inoculum refers to the topsoil and organic seed-bearing mate-
rial removed from impact site vernal pools and placed in con-
Site Selection structed pools at the mitigation site. Only 5% of the projects we

evaluated used the inoculum within the same year it was col-
Give priority to sites that historically supported vernal pools lected. Often the inoculum was collected for both vernal pools
or have appropriate soil type (preferably same series as impactnd seasonal swales and the resulting mixture stored together.
site) and will be adequately buffered (Castelle, 19Bdserve  Inoculum from pools on a volcanic substrate was collected at
sizes ranged between 4.5 gross acres and 520 gross acres, wotte project site and the rocky soils were installed over claypan
the mode (6 sites) between 25 and 50 gross acres and 8 sitasthe mitigation site. In one project, half of the pools were
greater than 100 gross acres. On 19 sites, more than one typearfnstructed one year and the remaining pools constructed a year
wetland had been constructed and restoration measures welater; hence, half of the inoculum was stored for an additional
included for existing wetlands at many of the mitigation sites.year. The differences in plant vigor and absolute cover between
An intermittent stream traversed the mitigation parcel at fivepools inoculated the first year and pools inoculated the second
sites. Vernal pools were the only wetlands constructed at seveyear were readily apparent. The flora in the pools inoculated
sites. Compensatory wetlands were constructed within sharedith the longer stored soil performed poorly during the first
off-site mitigation areas for 13 (of the 25) projects; however,three years of monitoring (Sugnet & Associates, 1992).
none of these areas were an official mitigation bank. Only one
of the sites we evaluated was an established, interagency agxcavation spoils should be hauled off-digght sites had not
proved, mitigation bank. Vernal pools were constructed withinhauled off the spoils from excavating to construct the compen-
existing vernal pool complexes at eight sites, converting a lowsation pools.
density complex into a high density complex. Three mitigation
sites were on parcels which were formerly used as rice farms. Reference Pools
Twelve of the mitigation sites were established in locations con-
sidered undesirable for non-vernal pool wildlife habitat. For The establishment of biological viability can only be verified
example, two sites were within utility easements with poolsby comparing constructed pools with natural vernal pools from
constructed underneath high voltage power lines; five sites werthe same immediate ardareserved natural vernal pools were
adjacent to freeways; and, five sites were created on parcelsoncurrently monitored as reference pools for 18 projects. Natu-
that are less than 13 gross acres, surrounded by developmend) pools preserved at the impact site were monitored as refer-
and not adequately buffered (less than 50- to 250-foot widthence pools for five projects. Natural pools preserved at the
perimeter of uplands between the constructed or preserved habmitigation site were monitored as reference pools for nine

tat and the preserve boundary). projects. Natural pools somewhere within the immediate area
of the mitigation site were monitored as reference pools for
Construction Techniques four projects. No reference pools were selected and monitored

for seven projects.
Excavate side slopes and pool bottoms that mimic impact site
pools, in order to duplicate hydrologic depth, surface area, and Hydrology
inundation periodThe pools constructed prior to 1994 gener-
ally used slope ratios of 3:1 and 4:1 and were excavated to kstall two hydrology staff gauges (one deep, one shallow, where
maximum depth of 13 to 18 inches. Recently constructed pool§0% pool bottom is lower) in all constructed and reference
have slope ratios between 7:1 and 10:1, with maximum depthpools, monitor weekly during the wet season. Document depth,
as shallow as 4 to 6 inches. Constructed pools at several sitesea, and duration of inundation results with hydrographs, on-
were inundated for longer periods than natural pools, especiallgite photographs, and aerial photograpiiyo gauges per pool
during the first two years after construction when soils maywere installed at one site. Single staff gauges were placed in the
remain densely compacted. deepest part of the reference and constructed pools at seven
sites. Aerial photographs were included in the monitoring re-
Final mitigation site density should not exceed 30% of poolports of three sites and photo-documentation of hydrology in
acres to gross site acreghe sites we evaluated had densities sample pools was included in the monitoring reports of two
which ranged from 3 to 26%, without consideration of other sites. Hydrographs were included in the monitoring reports of
wetland types on-site. When all on-site wetland types were confive sites. At three sites, the mitigation plans required that hy-
sidered, the highest density was 44% wetlands after construarology in all constructed pools be monitored for one year prior
tion. to installing the inoculum.
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Vegetation pliance at 15 sites. This number was based upon the average
number of VPEs per pool at the project site prior to impacts

Measure absolute cover and relative cover of vegetation(and later transported in inoculum to the mitigation site). VPEs
(Barbour et al., 1987) using transects with point intercept, had to be a specific percentage of the reference pool species to
square meter quadrats, photo documentation and graphingmeet permit compliance at five sites. VPEs were measured with
identify species with 20% relative cover or greater; indicate a database derived index, the Vernal Pool Floristic Index (Sugnet
status and relative cover of hydrophytics (Reed, 1988); and% Associates, 1992), at five sites.
determine the number of vernal pool endemic (VPES) species
present per pool (Guidelines, Table 1 lists 69 vernal pool spe- Wildlife and Listed Invertebrates
cies which are either vernal pool endemic obligates or, at least
when found in the Central Valley, are native species which mordlonitor wildlife and invertebrates on a case by case basis.
frequently occur in vernal pools than in other habitatg)so- Annual avian surveys at the mitigation site were required of 11
lute cover was monitored at 21 sites, relative cover was moniprojects. Birds were monitored at 13 sites and all (vertebrate)
tored at 12 sites, number of VPEs were monitored at 24 sitesyildlife were noted at three of these sites. Invertebrates were
and dominance of hydrophytic species was monitored at 13nonitored at 16 sites and federally-listed species, either Vernal
sites. Absolute and relative covers were measured by visual e®ool Tadpole Shrimg.epidurus packardi) or Vernal Pool Fairy
timates at most sites. Permanent transects were used at foBhrimp Branchinecta lynchiwere presentin constructed pools
sites with point intercept and at two sites with square meteat 12 of the 16 sites. In the third year monitoring report for one
guadrats. Graphs depicting relative and absolute cover for eacdite, listed species were reported in 23 (of 25) constructed pools.
pool were included in the monitoring reports for 11 sites. At one five-year old site, Vernal Pool Tadpole Shrimp have been
Photodocumen-tation of vegetative cover in sampled pools wafund in some of the constructed pools every year.
included in the monitoring reports for four sites. The number
of VPEs per pool were measured from the total plant species Water Quality
composition per pool. Identifying plant species composition
was accomplished by tallying from a list compiled of speciesMonitor water quality on a case by case ba3emperature,
most frequently encountered in or near vernal pools, includingurbidity, and conductivity were monitored at eight sites. The
native, non-native, wetland, upland, and VPESs. A specific num-data was included in the monitoring reports for permit compli-
ber of VPESs present per pool were needed to meet permit conance with no discussion or conclusions.

TasLe 1. Performance standard most frequently required for each element monitored and number of alternatives.

Guidelines Element Mjn?tlct)(reiig Performance Standard Most Frequently # Sites Using # Alternate
Element Stated for Element Stated Standard Standards
Depth of Inundation 16 Comparable to reference pools 7 4
Period(s) of Inundation 16 Vegetation as surrogate for 5 4
hydrology
Area of Inundation 9 Aerials required 6 2
Absolute Cover 21 80% cover 6 10
Relative Cover 12 >50%overVPEs* 7 4
Number of VPEs* 24 7 species/pool, 12 species/pool (tied) 3 14
Dominance of 13 >50% species hydrophytic 7 3
Hydrophytics
Reference Pools 18 At mitigation site 9 2
Wildlife 13 Annual surveys for avian use 11 2
Invertebrates 16 Voluntary surveys 8 5
Water Quality 8 8 0
Site Maintenance 0 0 0

* vernal pool endemic plant species.

220



DCP0534
VERNAL PooL CoNsTRUCTIONMONITORING METHODSAND HABITAT REPLACEMENT VALUES

Site Maintenance year: 1) pools constructed between 1988 and 1990 had the high-
est performance ratings and 2) in spite of numerous variations,
Monitor for uncontrolled human disturbance, i.e., all terrain a certain percentage of pools each year had difficulty meeting
vehicles (ATVs), trash, and other unexpected conditions, i.etheir performance standards. Six projects were constructed be-
soil piping, erosion, water run-off pollutants, wildlife mortal- tween 1988 and 1990. All the projects were five or more years
ity. Routine inspections of the overall mitigation site, to main- old and were expected to fully meet performance standards on
tain suitable conditions, were not discussed in any of thethe fifth monitoring year. Reference pools were monitored at
monitoring reports reviewed. Specific impacts were mentionedive of these six sites and performance standards were based on
in three reports (arson reported at one site, ATV damaged poolsie constructed pools replicating the reference pools. The hy-

photodocumented at two sites). drology performance standard was stated in four monitoring
reports as “within range of the reference pools.” The vegetation
Performance Standards performance standards did not appear to be as dependent upon

the reference pools. For example, two monitoring reports stated
The Guidelines’ performance standards are based upon estaB-VPE species/pool and one monitoring report stated 12 VPE
lishing a reference site and primarily compare the hydrologyspecies/pool, but did not state whether these numbers were an
and vegetation of constructed pools to natural pools to evaluataverage, the minimum, or based upon a single year at the refer-
performance. The performance standards for hydrology areence site. In any case, there should be no absolute or static num-
maximum depth of inundation within range of reference poolsbers if monitoring at the comparison reference site is
and longest period of inundation not greater than 125% of ref-concurrently conducted each year. One monitoring report stated
erence poolsThe performance standards for vegetation are:that constructed pools should have 75% VPE relative cover,
absolute cover and relative cover by VPEs in each constructethowever, average reference pool absolute cover was not stated
pool shall be no less than the minimum recorded in the referand no absolute cover was required for constructed pools. There-
ence pools; each constructed pool must support no fewer thafore, if a pool with 80% bare ground had 75% VPE relative
the lowest number of VPEs recorded in reference pools; VPEsover, it would pass the performance standard. A specific per-
shared by both the impact and reference pools shall be as vigeentage of absolute cover was required at four sites, presum-
orous and reproductively active in the constructed pools as thebly based upon reference pool data, but variations over time
reference pools; and, by the last year of monitoring, any VPEsvere not documented.
that are dominant (relative cover of a least 20%) in at least
30% of the reference pools shall be present as a dominant spén some cases, specific criteria were imposed by impact site
cies in all of the constructed pooldnly three sites used the conditions that could not be replicated at the mitigation site.
same performance standards for permit compliance. Each eld&Reference pools were monitored at on-site preserves to com-
ment monitored had a wide range of performance standardgare with constructed pools off-site at four of the six projects
with the greatest number of alternatives (16) relating to speciesnplemented between 1988 and 1990. The worst performance
richness (VPESs). The most frequently stated performance starrating (50% pools not meeting performance standards) of miti-
dard was annual completion of avian surveys (11 sites). Table gation sites was for a project with standards based upon infor-
lists each element with its most frequently used site-specifianation gathered at the impact site over a single season. The
performance standard and the number of alternative standargsoject’s vegetation standards were based upon each pool
being used at other sites. achieving 80% of the hydrophytic species found in the inocu-

lum-source pools. Baseline surveys completed at the project
The most frequently monitored elements and the percentagesite found numbers as high as 46 hydrophytic species per pool,
of sites that met the performance standard for that element wetgecause source pools had been grazed solely by horses, result-
as follows: 1) Hydrology—depth of inundation (96%), period of ing in much richer flora than pools grazed by cattle (Balance
inundation (91%), and area of inundation (94%); 2) VegetationHydrologics, 1994). The constructed pools easily met the stan-
—absolute cover (66%), relative cover (78%), species diversitydards of the Guidelines and had a higher species diversity than
(89%), and dominance of hydrophytics (77%); and 3) Inverte-existing pools at the mitigation site, yet, were not meeting site-

brates—species diversity (50%). specific permit compliance.
Discussion The earliest constructed pools in our study (1987) had poor
performance in hydrology. The crucial element for vernal pool
Performance Standards construction is the presence of a vernal pool forming soil, which

includes the presence of a water restrictive layer (L. Stromberg,
Two important trends were discovered when the number opers. comm.). The Guidelines recommend that site selection
constructed pools meeting site-specific performance standardsclude historic vernal pool soils to ensure success. Vernal pools
were compared with the total number of pools constructed peconstructed on historic vernal pool soils are considered by some
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TasLe 2. Number of constructed vernal pools meeting permiting in a potential loss of wetland functions and habitat values.
compliance or failing hydrology and/or vegetation standards perCompensation vernal pools are often separated from other wet-

year. land mitigation components and combined with additional com-
pensation vernal pool projects. Then additional isolated
. Total Pools depressions are excavated at the preserve site to construct sea-
Total Total Hydrology Vegetation ) .
Year _ Meeting sonal wetlands, as compensation for any seasonal wetlands lost,
Sites Pools Problem Problem ) . . .
Compliance and also as compensation for interconnecting swales, because
1987 1 97 47 72 o5 swales are not easily re-created. The results are a homogeneous
wetland preserve with very different wetland functions and habi-
1958 1 51 4 6 . tat values from what was lost.
1989 2 77 0 0 77
1990 3 238 1 5 233 Constructing fewer and larger pools is more cost effective than
1991 5 328 7 101 227 a direct replication of the impact site (R. Francisco, pers.
comm.); hence, most of the projects impacted a greater number
1992 5 213 0 95 158 of pools than were constructed at the mitigation site. In addi-
1993 2 87 0 67 20 tion, we did not observe any concerted effort to create variable
1994 7 472 0 280 192 microtopographic pool bottoms to enhance plant distribution
TOTALS 26 1543 59 586 957 and invertebrate habitat in the constructed pools. The resulting

change in hydrologic regime on the transplanted species is
readily apparent when compared over a five-year period. Dur-
ing the first two years, there is comparable diversity and most
to be restoration. Table 2 lists the total number of pools conof the plant species captured in the inoculum appear. Starting
structed and how many failed (either or both) the hydrology orin the third year and sometimes sooner, it appears that a shift in
vegetation standards each year. The data show that no podgecies cover class (Barbour et al., 1987) occurs, with species
have failed the hydrology standards since 1991. This clearlfthat prefer longer inundation (i.€zJeocharis macrostachya)
indicates that more pools are being constructed on the propdreginning to dominate. These conclusions are based upon our
soils. Since November 13, 1992, it has been the policy of th@bservations of the same mitigation sites over time and com-
Sacramento Corps District not to authorize the use of bentonitgaring five years of cover class data detailed in the monitoring
linings to create wetlands, including vernal pools, because sulreports. However, to fully determine what plant species become
sequentimpacts (i.e., cattle, ATVs) could cause the bentonite teignificantly reduced in number due to lack of appropriate mi-
suspend in the water column (K. Norton, pers. comm.) and damerohabitat variability in the re-created habitat, would require
age to the liner would drain the pool and prevent further inun-additional research.
dation.

One consultant stated that the 2:1 mitigation ratio (the Service
Pools constructed in 1994 had the lowest performance ratingeecommendation to replace twice the acres of pools impacted)
(60% pools failing a performance standard). Further examinareduced available inoculum by one-half and resulted in sparse
tion revealed that 125 pools at one site required hydrologycover during the first three years (K. Whitney, pers. comm.).
monitoring for one year prior to inoculation, and therefore, wereHowever, the sites we evaluated had a variable replacement ra-
not yet meeting the vegetation standard. At another site, 1580, usually lower than 2:1. For projects implemented after Sep-
pools were not meeting a vegetation standard of 80% absolutember 1, 1995, the Service added a preservation ratio of 2:1
cover per pool because the site was only one year old. Neithdthe preservation of existing vernal pool habitat at twice the
site needed remediation, because both were on track to meamount impacted) and reduced the compensation ratio to 1:1,
performance standards by year five. The average percent of podisthe impacted vernal pools also are habitat for listed species.
constructed between 1987 and 1994 that needed remediatidie expect to see a more rapid establishment of vegetation with
was 35%. this reduced ratio, and will be tracking the results.

Habitat Replacement Evaluation The steep slopes of early constructed pools were the subject of
vigorous criticism, because of their unnatural appearance, and
Vernal pool mitigation sites are selected and constructed basetie resulting barren “bathtub ring” due to lack of vegetation on
on economy of scale and density to get the greatest wetlantihe slopes. The steep slopes also did not provide optimum habi-
acreage within the smallest land area. The impact site typicallyats for shorebirds and migratory waterfowl (Recher, 1966).
consists of uplands, seasonal wetlands, vernal pools, intercomMore recently constructed pools have gentle slopes that are not
necting swales, and perhaps an ephemeral stream. The averaggy more aesthetically pleasing, but also are less likely to have
vernal pool compensation is a fragmented replacement, resultinvegetated slopes. To further prevent bare slopes, many of the
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consultants “double seed” slopes by raking some upland toptigations — Balance Hydrologics, Davis2, Gibson & Skordal,

soils downward toward pool bottoms and some inoculum up-Huffmann & Associates, Jones & Stokes, Kelley & Associates,

ward, overlapping the soils on pool slopes. Over time, poolLSA Associates, L. P. Stromberg, Sugnet & Associates, and

shapes have changed from harsh geometrics to randomly d&entner & Zentner; 3) the interagency team members who wrote

lineated shapes which more accurately mimic nature. the Guidelines: Tom Cavanaugh (Corps), June DeWeese (Ser-
vice), Julie Horenstein (CDFG), Paul Jones (EPA), Mark

Routine site maintenance needs to have a higher priority and toittlefield (Service); and, 4) Service staff Brian Cordone and

be discussed in monitoring reports. The adverse impacts mostune DeWeese who completed the site evaluations. This study

frequently observed were trash dumping, ATV ruts, and no conwas partially funded by EPA, Region 9 Water Management

trol for invasive non-native plant species. Often invasive non-Division, San Francisco, CA.

native plant species readily occupy the recently disturbed sites

and contribute to increased fire hazards. Some of the consult- LiTeErRaTURE CITED

ants have attempted control of these species by hydroseeding

pool perimeters immediately after construction. Routine main-Balance Hydrologics, Inc. 1994. Power’s house wetland mitigation

tenance, such as mowing or hand weeding, is labor intensive project, third year monitoring report. Unpublished report. Balance

and often ignored. Most mitigation sites are too close to urban Hydrologics, Inc. Berkeley, CA. 116 pp.

development for controlled burns and generally we do not recBarbour, M.G., J.H. Burk and W.D. Pitts. 1987. Terrestrial plant

ommend the use of herbicides (or pesticides) within vernal pools. ecology. The Benjamin/Cummings Publishing Co., Inc. Menlo

At one site, the consultant requested managed grazing to keep Park, CA. 634 pp.

invasives under control and recently received approval fromCastelle, A. 1994. Wetland and stream buffer size requirements - a

the Corps and the Service. review. Journal of Environmental Quality, 23(5): 878-882.
DeWeese, J. 1996. An evaluation of selected wetland creation projects

Numerous passerine birds, shorebirds, waterfowl, and jackrab- authorized through the Corps of Engineers section 404 program.

bits were attracted to the compensatory wetlands we evaluated, Pages 58-63n: D.M. Kent, J.J. Zentner and K.D. Whitney

regardless of whether they exactly replicate vernal pools. At (Editors). Selected Proceedings of the 1994 Conference of the

one of the mitigation sites, we observed 15 fauna of the vernal American Society of Wetland Scientist, Western Chapter. University

pool/grasslands food chain (insects, birds, mammals and rep- of California at Berkeley. Berkeley, CA.

tiles), including a coyote. One of the potential problems weLeck, M. 1989. Wetland seed banks. Pages 28342981.A. Leck,

have observed is that constructed pools often do not have small V.T. Parker and R.L. Simpson (Editors). Ecology of soil seed banks.

mammal burrows or deep hydric cracks in pool bottoms the Rider College. Lawrenceville, N.J.

first and second years, presumably because the soil remairecher, H. 1966. Some aspects of the ecology of migrant shorebirds.

densely compacted. These conditions could potentially delay Journal of Ecology 47(3): 393-407.

establishment of species that utilize burrows and cracks for ae®eed, P.B., Jr. 1988. National list of plants that occur in wetlands:

tivation, such as Tiger Salamanders and Spadefoot Toads. Small California (Region 0). (Biological Report 88[26.10]) U.S. Fish

mammal burrowing also creates additional microtopographic  and Wildlife Service. Washington, DC. 135 pp.

variations which enhance the pool habitat for plants and inverStone, R.D., 1990. California’s endemic vernal pool plants: some

tebrates and increases species diversity. factors influencing their rarity and endangerment. Pages 89-107

in: D.H. Ikeda and R.A. Schlising (Editors). Vernal pool plants,

The art and science of constructing vernal pools have greatly their habitat and biology. Studies from the Herbarium, Number 8,

improved over the past eight years. The technology for con- California State University, Chico, CA.

structing wetlands that will provide viable habitats for rare plantSugnet & Associates. 1992. Elliott Ranch 1992 wetland mitigation

species, federally listed invertebrates, migratory waterfowl, and  monitoring report. Unpublished report. Sugnet & Associates.

other wildlife will continue to improve if we can specifically Roseville, CA. 56 pp.

document which practices have been successful and which haweS. Fish & Wildlife Service. 1994. (Draft) Appendix A. Specific

failed. Our study concluded that if we are to validate perfor-  habitat mitigation and monitoring guidelines for vernal pools. U.S.

mance comparisons over time, fewer variations in monitoring  Fish and Wildlife Service. Sacramento, CA. 33 pp.

methods and performance standards should be accepted f@edler, P. 1987. The ecology of southern California vernal pools: a

permit compliance. community profile. (Biological Report 85 [7.11]) U.S. Fish and

Wildlife Service. Washington, D.C. 136 pp.
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	March 31, 2020 
	Karla Nemeth, Director California Department of Water Resources 
	1416 9th Street Sacramento, CA 95814 
	Subject: Incidental Take Permit for Long-Term Operation of the State Water Project in the Sacramento-San Joaquin Delta (2081-2019-066-00) 
	Dear Ms. Nemeth: 
	Enclosed you will find two originals of the incidental take permit for the above referenced Project, which have been signed by the Department. Please read the permit carefully, sign the acknowledgement on both copies of the permit, and return one original no later than 30 days from Department signature, and prior to initiation of ground-disturbing activities, to: 
	Department of Fish and Wildlife Habitat Conservation Planning Branch , CESA Permitting Post Office Box 944209 Sacramento, CA 94244-2090 
	You are advised to keep the other original signature permit in a secure location and distribute copies to appropriate project staff responsible for ensuring compliance with the conditions of approval of the permit. Note that you are required to comply with certain conditions of approval prior to initiation of ground-disturbing activities. Additionally, a copy of the permit must be maintained at the project work site and made available for inspection by Department staff when requested. 
	The permit will not take effect until the signed acknowledgement is received by the Department. If you wish to discuss these instructions or have questions regarding the permit, please contact Joshua Grover, Water Branch Chief, at (916) 376-5460. 
	Sincerely, {}tf ~.,-iU----
	-

	~
	-

	Charlton Bonham, Director California Department of Fish and Wildlife 
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	Figure
	Figure
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	California Endangered Species Act Incidental Take Permit No. 2081-2019-066-00 
	LONG-TERM OPERATION OF THE STATE WATER PROJECT IN THE SACRAMENTO SAN JOAQUIN DELTA 
	LONG-TERM OPERATION OF THE STATE WATER PROJECT IN THE SACRAMENTO SAN JOAQUIN DELTA 
	Authority: This California Endangered Species Act (CESA) incidental take permit (ITP) is issued by the California Department of Fish and Wildlife (CDFW) pursuant to Fish and Game Code section 2081, subdivisions (b) and (c), and California Code of Regulations, Title 14, section 783.0 et seq. CESA prohibits the take 1 of any species of wildlife designated by the California Fish and Game Commission as an endangered, threatened, or candidate species.2 CDFW may authorize the take of any such species by permit if
	Permittee: 
	Permittee: 
	Permittee: 
	California Department of Water Resources 

	Principal Officer: 
	Principal Officer: 
	Michelle Banonis, Assistant Chief Deputy Director 

	Contact Person: 
	Contact Person: 
	Dean Messer, 916-376-9700 

	Mailing Address: 
	Mailing Address: 
	P.O. Box 942836 

	TR
	Sacramento, CA 94236-0001 


	Effective Date and Expiration Date of this ITP: 
	This ITP shall be executed in duplicate original form and shall become effective once a duplicate original is acknowledged by signature of the Permittee on the last page of this ITP and returned to CDFW's Habitat Conservation Planning Branch at the address listed in the Notices section of this ITP. Unless renewed by CDFW, this ITP's authorization to take the Covered Species shall expire on March 31, 2030 . 
	1Pursuant to Fish and Game Code section 86, "'take' means hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill." (See also Environmental Protection Information Center v. California Department of Forestry and Fire Protection (2008) 44 Cal.4th 459, 507 [for purposes of incidental take permitting under Fish and Game Code section 2081, subdivision (b), '"take' ... means to catch, capture or kill".) 
	2The definition of an endangered, threatened, and candidate species for purposes of CESA are found in Fish and Game Code sections 2062, 2067, and 2068, respectively. 
	Notwithstanding the expiration date on the take authorization provided by this ITP, 
	Permittee's obligations pursuant to this ITP do not end until CDFW accepts as complete the Permittee's Final Mitigation Report required by Condition of Approval 7.3 of this ITP. _,, 
	/ 
	.,..·· 
	Project Location: 
	The Long-Term Operation of the State Water Project (Project) is located wiJhin the following geographic area (Project Area, See Figures 1A and B): · ·· 
	_/ 
	• 
	• 
	• 
	Sacramento River from its confluence with the Feather Rive~downstream to the legal Delta boundary at the I Street Bridge in the City of Sacramento; 

	• 
	• 
	Sacramento-San Joaquin Delta (Le., upstream to Ver9alis and downstream to Chipps Island); and 

	• 
	• 
	Suisun Marsh and Bay 


	/ 
	Project operations will be in all fish-bearing waterways within the Project Area. The northern edge of the Project Area is located approximately 8.56 km northeast of Knights Landing in Yolo County at approximately 38.785281 latitude, -121.621825 longitude and extends downstream on the Sacramento River to the Sacramento-San Joaquin Delta (Delta). To the south and east the Project Area is bou rided by the legal boundary of the Delta. To the west 
	_, 
	the Project Area is bounded by theAegal Delta, ·Suisun Marsh, and Suisun Bay . 
	.r"'., 
	Project Description: 
	This Project Descriptio9-is based on information CDFW obtained from Permittee's December 2019 ITP applicatiol}and subsequent coordination with Permittee .. The Conditions of Approval begin orYpage 49. 
	I' 
	I' 
	1. Introduction 
	The State Water Project (SWP) includes water, power, and conveyance systems, conv~ying an annual average of 2.9 million acre-feet (AF) of water. The principal facilities of the SWP are Oroville Reservoir and related facilities, and San Luis Dam and related 
	Incidental Take Permit No. 2081-2019-066-00 CALIFORNIA DEPARTMENT OF WATER RESOURCES LONG TERM OPERATION OF THE STATE WATER PROJECT IN THE SACRAMENTO-SAN JOAQUIN DELTA 
	facilities, facilities in the Delta, the Suisun Marsh Salinity Control Gates (SMSCG), the 
	California Aqueduct including its terminal reservoirs and the Delta-Mendota Canal/California Aqueduct lntertie (DCI), and the North and South Bay Aqueducts. ___ ---Permittee holds contracts with 29 public agencies in northern, central, and south~m California for water supplies from the SWP. Water stored in the Oroville facilities, along with water available in the Delta (consistent with applicable regulations) is s;aptured in the Delta and conveyed through several facilities to SWP contractors. The SWP is o

	1.1 Description of Existing SWP Facilities 
	1.1 Description of Existing SWP Facilities 
	The SWP facilities in the Delta provide for delivery of wate(supply to areas within and immediately adjacent to the Delta, and to regions south bf the Delta. The SWP Delta facilities include the Suisun Marsh and Bay facilitie&, 'fhe Harvey 0. Banks Pumping Plant 
	/ 
	(Banks Pumping Plant), the Clifton Court F6reb~y (CCF), the John E. Skinner Delta Fish Protective Facility, and the Barker Slough Pumping Plant (BSPP). 
	1.1.1 Harvey 0. Banks Pumping Plant-·· 
	1.1.1 Harvey 0. Banks Pumping Plant-·· 
	The Harvey 0. Banks Pumping Plant (E3anks Pumping Plant), located about 12.87 km northwest of Tracy, marks the upstream end of the California Aqueduct. T·he plant discharges into five pipelines tha(convey water into a roughly 1.6 km-long canal, which in turn conveys water to Beth~ny Reservoir.3 The Banks Pumping Plant consists of 11 pumps-two rated at 375.. cubic feet per second (cfs) capacity, five at 1,130 cfs capacity, and four at 1,067 cfs capacity-that provide the initial lift of water 74.37 m from the
	/-· 
	3 DWR_and Reclamation (2015). Technical Information for Preparing Water Transfer Proposals. Information for Parties 
	Prepifring Proposals for Water Transfers Requiring Department of Water Resources or Bureau of Reclamation 
	Approval. 
	Incidental Take Permit 
	No. 2081-2019-066-00 
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	issued by the United States Army Corps of Engineers (USAGE) that regulate the rate of 
	diversion of water into the CCF. The diversion rate is normally restricted to 6,680 cfs as,a 
	three-day average inflow and 6,993 cfs as a 1-day average inflow to the CCF in 
	accordance with the existing USAGE Section 10 permit issued pursuant to the Rivers and 
	Harbors Act.4 The diversions may be greater in the winter and spring, depending on San 
	3 As part of the adaptive management process described 
	Joaquin River flows at Vernalis.

	in D-1641, the SWP is permitted to pump an additional 500 cfs between July 1 and 
	September 30 to offset water costs associated with fisheries actions, making the summer 
	5 
	limit effectively 7,180 cfs.

	The U.S. Bureau of Reclamation (Reclamation) operates the Gentral Valley Project (CVP). The CVP regularly uses the SWP facilities through 1) directexport at Banks Pumping Plant using Joint Point of Diversion (JPOD) provisions in D-1641, or 2) through the use of the DCI and pumping water directly into the California Aqued~ct (CA) for conveyance to CVP storage and water users. 
	1.1.2 John E. Skinner Delta. Fish Protective1Facility 
	the John E. Skinner Delta Fish Facility (S_kinner Fish Facility) is west of the CCF, about 
	3.22 km upstream from the Banks Pumping Plant. The Skinner Fish Facility guides fish away from entering the pumps that ce>nvey water into the CA. Large fish and debris are directed away from the facility by,a,.118-meter-long trash boom. Smaller fish are diverted from the intake channel into bypasses by a series of metal louvers. These smaller fish pass through a secondary_~ystem of screens, louvers, and pipes into seven holding tanks, where a subsample is c9unted and recorded. The salvaged fish are then ret
	4 State Water Res"ources Control Board. 2017. Scientific Basis Report in Support of New and Modified Requirements for Inflows from the Sacramento River and its Tributaries and Eastside Tributaries to the Delta, Delta Outflows, Cold Water Habitat, and Interior Delta Flows . 
	. -· 5 U.S. Bureau of Reclamation. 2008. Biological Assessment on the Continued Long-Term Operations of the Central Valley Project and the State Water Project. Mid-Pacific Region, Sacramento, CA. August 2008. 
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	During normal operations, salvaged fish are transported approximately 30 km and released at 
	one of. six SWP and CVP_ release sites near the confluence of the Sacramento and San Joaquin Rivers. Up to present day, most fish hauls from the Skinner Fish Facility and the CVP Tracy Fish Facility have been released at either the SWP Horseshoe Bend Retease Site or the SWP Curtis Landing Release Site on an alternating basis. In 2018, two new SWP release sites were constructed on Sherman Island (SWP Little Baja and SWP Manzo Ranch), and as a measure to reduce predation, Permittee plans to re-operate the rel
	operability. ·"" 
	1.1.2.1 SWP Horseshoe Bend Release Site 
	The SWP Horseshoe Bend release site is located within /Horseshoe Bend on Sherman Island, approximately 11 km downstream of the city of Rio Vista along highway 160. The release facility consists of two 30.5-cm diameter st~el pipes. One pipe is approximately 54.3 m long and is used for the release of fish and iricludes a short (~3 m) length of PVC pipe with a PIT tag detection array. The other pipe houses a submersible pump which feeds flushing water at 0.18 cfs into the release pipe through a four-inlet mani
	_.,,,· 
	1.1.2.2 SWP Curtis _Landing Release Site 
	The SWP Curtis Landing release site is on the San Joaquin River side of Sherman Island, immediately upstream of the Antioch Bridge. The release facility consists of two stainless steel pipes. One-"plpe is 30.5-cm in diameter, approximately 18.3 m long, and is used for the release of fislr'and includes a PVC section (~3 m) with a PIT tag detection array. The other pipe, a water intake pipe, is 40.6-cm in diameter and houses a submersible pump which feeds flushing water at 3.5 cfs into the release pipe throug
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	1.1.2.3 SWP Little Baja and Manzo Ranch Release Sites 
	1.1.2.3 SWP Little Baja and Manzo Ranch Release Sites 
	The SWP Little Baja and Manzo Ranch release sites are located on the Sacramento River side of Sherman Island, approximately 0.8 km and 1.6 km upstream of the Sherman ll;,land County Park, respectively. At the mean high-water level, the end of the release pipe is / respectively. Both sites incorporate the same 3.5 cfs pipe flushing and overh~ad washdown system, fish screen, and other design elements utilized at Curtis Landing. 
	submerged approximately 4.37 m and 3.96 m at Little Baja and Manzo Ranch, 
	/' 

	1.1.3 Clifton Court Forebay 
	The CCF is located near the city of Byron in the South Delta. The Banks Pumping Plant pumps water diverted from the CCF via the intake channel pa~t Skinner Fish Facility. A set of five radial gates are located at the CCF inlet near the confluence of the Grant Line and 
	/ 
	West Canal. They are operated so that they can be closed during critical periods of the ebb/flood tidal cycle to protect water levels experienc~d by local agricultural water users in the South Delta. The gates are operated on the tidal cycle to reduce approach velocities, prevent scour in adjacent channels, and minimi?:e fluctuations in water elevation in the South Delta by taking water in through the Rates at times other than low tide. 
	Banks Pumping Plant pumping rates are constrained operationally by limits on CCF diversions from the Delta. The maximum daily diversion limit from the Delta into the CCF is 13,870 AF per day (6,990 cfs/day) and the maximum averaged diversion limit over any 3 days is 13,250 AF per day (6,6adcfs/day). In addition to these requirements, Permittee may increase diversions from the Delta into the CCF by one-third of the San Joaquin River flow at Vernalis from mid:December through mid-March when flows at Vernalis 
	From July through/September, the maximum daily diversion limit from the Delta into the CCF may be increased from 13,870 AF per day (6,990 cfs/day) to 14,860 AF per day (7,490 cfs/day), and the maximum averaged diversion limit over any 3 days is increased from 13,?50 AF per day (6,680 cfs/day) to 14,240 AF per day (7,180 cfs/day). These increases are for the purpose of recovering water supply losses incurred earlier in the same year to protect fish species listed under the Endangered Species Act. 
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	1.1.4 Barker Slough Pumping Plant 
	The BSPP diverts water from Barker Slough into the North Bay Aqueduct (NBA) for delivery to Napa and Solano counties. The NBA intake is located approximately 16 krp ,,,. from the mainstem Sacramento River at the end of Barker Slough. In accordance with salmon screening criteria, each of the aqueduct's 10 pump bays are individually screened with a positive barrier fish screen consisting of a series of flat, stainless-steel, Wedge-wire 
	/ 
	panels with a slot width of 0.238 cm. This configuration is designed to exclude and prevent the entrainment of fish measuring approximately 2.54 cm or larger. Th,~ bays tied to the two smaller units have an approach velocity of about 0.2 foot per scond (ft/sec). The larger units were designed for a 0.5 ft/sec approach velocity, but actual approach velocity is about 0.44 ft/sec. The screens are routinely cleaned to prevent excessive head loss, thereby minimizing increases in localized approach velociti~s. 
	7

	Figure
	Figure 1. Aerial yiew of Barker Slough Pumping Plant. 
	y 
	The first two bays have smaller pump units (nominally 14 cfs), and seven bays have larger pump units (nominally 28 cfs). The last bay does not have a pump. The maximum pipeline capacit,y'is 175 cfs, but currently the normal pumping rate is between 0 cfs and 130 cfs becatise the maximum pipeline capacity cannot be reached due to biofilm accumulation in the pipe. Under Project operations, Permittee will divert up to th~ maximum pipeline capacity 
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	of 175 cfs year-round except when larval longfin smelt (LFS, Spirinchus thaleichthys) are present in the vicinity of the BSPP (see Condition of Approval 8.12 in this ITP). 

	1.1.4.1 Barker Slough Pumping Plant Fish Screen Cleaning 
	1.1.4.1 Barker Slough Pumping Plant Fish Screen Cleaning 
	Permittee cleans the BSPP screens once a month using a truck mounted crane t9 lift the screens up and a high-pressure hose sprayed from the back side of the screens. The screens in front of each bay are entirely submerged and are more than 7.01 /m below the top of the concrete platform. Each fish screen is 2.13 m wide by 3.05 m long and is lowered into position along vertical metal slots anchored to the fa<_;:ade of the intak~/structure. 

	1.1.4.2 Barker Slough Pumping Plant Sediment Removal 
	1.1.4.2 Barker Slough Pumping Plant Sediment Removal 
	Sediment accumulated on the front apron in front of the fish screen and in the pump wells behind the fish screen will be removed by suction dredge. Sediment removal will be conducted from June 1 through October 15 when water temperatures are greater than 25°C and during the annual North Bay Aqueductshutdownin March. The NBA is annually taken off-line for one to two weeks for routine maintenance and repairs, and the BSPP is non­operational during this period. If sediment removal is conducted when the water t

	1.1.4.3 Barker Slough Pumping Plant Aquatic Weed Removal 
	1.1.4.3 Barker Slough Pumping Plant Aquatic Weed Removal 
	Aquatic weed removal system consists of grappling hooks attached by chains to an aluminum frame. A boqrr{ truck, staged on the platform in front of the BSPP pumps, will lower the grappling system into the water to retrieve the accumulated aquatic vegetation. The removed aq,uatic weeds will be transported to two aggregate base spoil sites located near the BSP8. · 
	Removal of aquatic weeds from the BSPP fish screens will occur June 1 through October 15 when/water temperatures are greater than 25°C and aquatic weed production is highest. Floating aquatic vegetation, i.e., water hyacinth, may need to be removed during spring months if vegetation becomes entrained into Barker Slough and accumulates in front of 
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	BSPP fish screens. If aquatic weed removal is necessary during other times of the year, or if the water temperature is less than 25°C, a CDFW-approved Designated Biologist (see Conditions of Approval 6.2 and 7.7 in this ITP) will be present during the activity. ,, 
	1.1.5 Suisun Marsh Operations 
	The Suisun Marsh Preservation Agreement (SMPA) among Permittee, the U.S,Hureau of Reclamation (Reclamation), CDFW, and Suisun Resource Conservation District contains provisions for Permittee and Reclamation to mitigate the impacts on Sui~un Marsh channel water salinity from SWP and CVP operations and other upst~eam diversions. The SMPA requires Permittee and Reclamation to meet salinity standards in accordance with D-1641, sets a timeline for implementing the Plan of Protection, and delineates monitoring an
	There are two primary physical mechanisms for meetings~-iinity standards set forth in D1641 and the SMPA: (1) the implementation and operation of physicalfacilities in the 
	-

	; 
	Marsh and (2) management of Delta outflow (i.e., facility operations are driven largely by salinity levels upstream of Montezuma Slough, ,and salinity levels are highly sensitive to Delta outflow). Physical facilities (described pelow) have been operating since the 1980s. 
	Physical facilities in the Suisun Marsh and Bay include SMSCG, the Roaring River Distribution System (RRDS), the Morrow Island Distribution System (MIDS) and the Goodyear Slough Outfall (GYSOL The location and operation of these facilities are described below and in Section,3" of the Project Description. 
	1.1.5.1 Suisun Marsh Salinity Control Gates · 
	_, 
	The SMSCG are locat~d on Montezuma Slough about 3.22 km downstream from the confluence of the Sacramento and San Joaquin rivers, near Collinsville. The objective of SMSCG operatiorris to decrease the salinity of the water in Montezuma Slough. The 
	✓ 
	gates control salinity by restricting the flow of higher salinity water from Grizzly Bay into Montezum?J Slough during incoming tides and retaining lower salinity Sacramento River water from the previous ebb tide. Operation of the gates in this fashion lowers salinity in Suisun Marsh channels and results in a net movement of water from east to west _through Suisun Marsh. 
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	The SMSCG are operated during the salinity control season, which spans from October to 
	May. Operational frequency is affected by salinity at D-1641 compliance stations,. hydrologic conditions, weather, Delta outflow, tide, fishery considerations, and other factors. The boat lock portion of the gate is held partially open during SMSCG open:!ti6n to allow an opportunity for continuous salmon passage. However, the boat lock gates may be closed temporarily to stabilize flows to facilitate safe passage of watercraft through the facility. 
	1.1.5.2 Roaring River Distribution System 
	The RRDS was constructed to provide lower salinity water to 5,000acres of private and 3,000 acres of CDFW managed wetlands on Simmons, Hammond, Van Sickle, Wheeler, and Grizzly Islands. The RRDS includes a 40-acre intake po,nd that supplies water to 
	Roaring River Slough. Water is diverted through a bank ofeight 152.4 cm-diameter culverts equipped with fish screens into the Roaring River intake pond on high tides to raise the water surface elevation in the RRDS abov,e'the adjacent managed wetlands. 
	The intakes to the RRDS are screened to prev~nt entrainment of fish larger than approximately 25 mm. After the listing of Delta smelt (OS), RRDS diversion rates have been controlled to maintain a maximum average approach velocity of 0.2 ft/sec at the intake fish screens except during the period from September 14 through October 20, when RRDS diversion rates are controlle9 to maintain a maximum average approach velocity of 
	0. 7 ft/sec for fall flood up operat_lons. 
	1.1.5.3 Morrow Island Distribution System 
	The MIDS is three unscreened 122 cm intakes that allow Permittee and Reclamation to provide fresher water t6 the landowners for managed wetland activities approved in local management-plans. The system was constructed primarily to channel drainage water from theatljacent managed wetlands for discharge into Suisun Slough and Grizzly Bay.This activity increases circulation and reduces salinity in Goodyear Slough. The MID,S is used year-round, but most intensively from September through June. When managed wetl
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	1.1.5.4 Goodyear Slough Outfall 
	The GYSO connects the south end of Goodyear Slough to Suisun Bay. Prior to construction of the outfall, Goodyear Slough was a dead-end slough. The GYSO was,, .,, designed to increase water circulation and reduce salinity in Goodyear Slough to provide higher water quality to the wetland managers who flood their ponds with Goodx_ei:fr Slough water. GYSO has a series of four passive intakes that drain to Suisun Bay. T,he outfall is equipped with slide gates on the interior of the outfall structure to allow Pe.
	1.1.6 .i " / The South Delta Temporary Barrier Project (TBP) was in.mated in 1991. The objectives of 
	South Delta Temporary Barrier Project 
	. 

	the TBP are to increase water levels, water circulatio,!1 patterns, and water quality in the southern Delta area for local agricultural diversion~; The Project includes operation of temporary rock barriers at the following locatiol')..s: 
	• 
	• 
	• 
	Middle River near the Victoria Canal, about 0.8 km south of the confluence of Middle River, Trapper Slough, and the North Canal 

	• 
	• 
	Old River near Tracy, approximately 0.8 km east of the Delta-Mendota Canal intake; and 

	• 
	• 
	Grant Line Canal, approxir,:nately 122 m east of the Tracy Boulevard Bridge 


	These rock barriers are desig~ed to act as flow control structures, trapping tidal waters behind them after a high tide. These barriers improve water levels and .circulation for local South Delta farmers arid are collectively referred to as agricultural barriers. 
	/ 
	. 

	Rock barriers at Old River near Tracy, Middle River, and the Grant Line Canal are in place no earlier than May 1 and operational no earlier than May 15, provided San Joaquin River flow at Vernalis is low enough to enable installation, typically less than 5,000 cf$, to September 30 each year. Flap gates will be tied open during operation of the t~mporary barriers. All three agricultural barriers operate until the fall and must be completely removed by November 30 of each year. Full closure of the Grant Line 
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	Barrier requires NMFS, USFWS, and CDFW approval and a demonstrated need for the 
	full closure based on actual conditions and modeling. Barriers will include at least one 
	open culvert, to allow fish passage when water temperatures are less than 22°C. The 
	Old River barrier nearTracy has been installed since 1991 and the Middle River ba~rier 
	has been installed since 1987. A rock barrier was first installed in the Grant Line Gana I in . spring 1996, and since then the barrier has been installed in every year excepM 998. 
	This Project includes the operation of the barriers within the South Delta and does not 
	address the construction or removal of the barriers, which is covered by ITP number 
	2081-2011-019-03-A3. 
	1.1. 7 San Luis Reservoir 
	San Luis Reservoir is an off-stream storage facility located /~long the California Aqueduct downstream of the Jones and Banks pumping plants. Th.eGVP and SWP share San Luis Reservoir storage roughly 50/50 (CVP has 966 thous,and acre-feet [TAF] of storage, and SWP has 1062 TAF of storage). San Luis Reservoir is used by both the CVP and SWP to meet deliveries to their contractors during perio9s when Delta pumping is insufficient to meet demands. San Luis Reservoir is also operated to supply water to the CVP S
	San Luis Reservoir operates as a regulator on the CVP/SWP system, accepting any water pumped from the Jones and Hanks pumping plants that exceeds contractor demands, then releasing that ~afer back to the aqueduct system when the pumping at the Jones and Banks pumping plants is insufficient to meet demands. The reservoir allows the CVP/SWP to rpeet peak-season demands that are seldom balanced by Jones and Banks pumping. 
	As San Luis Reservoir is drawn down to meet contractor demands, it usually reaches its low point in late August or early September. From September through early October, demand for deliveries declines until it is less than the rate of diversions from the Delta at the Jone_;:; and Banks pumping plants. At this point, the additional diverted water is added to San Luis Reservoir, reversing its spring and summer decline and eventually filling" the San Luis Reservoir-typically before April of the following year.
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	Operations of the San Luis Reservoir are not discussed further in this document, as 
	there will be no changes to the operations of this reservoir and it is an off-stream facility. 
	1.1.8 Delta-Mendota Canal/California Aqueduct lntertie 
	The Delta Mendota Canal/California Aqueduct lntertie (DCI) is a Reclamation facility that is co-operated by the CVP and SWP and provides the ability to move water from the Delta Mendota Canal (DMC) to the California Aqueduct (CA). The DCI provides up to 900 cfs gravity flow from the CA to the DMC and up to 467 cfs pumping capacity from the DMC to the CA. Though the DCI provides the capability to convey water in both directions, the primary use has been pumping water from the DMC to the CA. The DCI helps to 
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	Figure 2. Average monthly volume CVP use of the DCI July 2012 -December 2018. 
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	1.2 Description of Existing SWP Water Service Contracts 
	Permittee has signed long-term contracts with 29 water agencies statewide to deliver water supplies developed from the SWP system. These contracts are with both muni~ipal 
	and industrial (M&I) water users and agricultural water users. The contracts specify1he 
	charges that will be made by the water agency for both (1) water conservation ~nd (2) 
	conveyance of water. The foundation allocation of water to each contractor is based on 
	/ 
	their respective "Table A" entitlement, which is the maximum amount of water delivered to them by the SWP on an annual basis. 
	Under statewide contracts, Permittee allocates Table A water as an annual supply 
	made available for scheduled delivery throughout the year. Table A contracts total 4,173 TAF, with more than 3 million acre-feet (MAF) for San)6aquin Valley and southern California water users. 
	Article 21 of the long-term SWP water supply contracJs provides an interruptible water supply made available only when certain conditions exist: (1) The SWP share of San Luis Reservoir is physically full or is projected to be physically Juli; (2) other SWP reservoirs south of the Delta are at their storage targets or the conv,eyance capacity to fill these reservoirs is maximized; (3) the Delta is in excess conqitions; (4) current Table A demand is being fully met; and (5) the Banks Pumping Plant has export 
	1.3 SWP Allocation and Fqre"casting 
	Permittee uses a forecasti9g water supply allocation process that is updated monthly, incorporates known conditions in the Central Valleywatershed to date, and forecasts future hydrologic COf!ditions to estimate SWP water supplies that can be delivered to SWP contractors as thewater year progresses. 
	The Initial Allocation for SWP Deliveries is made by December 1 of each year with a conservative assumption of future precipitation to avoid over-allocating water before the hydrologic conditions are well defined for the year. As the water year unfolds, Central Valley hydrology and water supply delivery estimates are updated using measured and known information and conservative forecasts of future hydrology. 
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	Another water supply consideration is the contractual ability of SWP contractors to "carry 
	over" allocated (but undelivered) Table A supplies from the previous year to the next if ., space is available in San Luis Reservoir. The carryover storage is often used to / supplement an individual contractor's current year Table A allocations if condition~ are dry. Carryover supplies left in San Luis Reservoir by SWP contractors can result in higher storage levels in San Luis Reservoir. As SWP pumping fills San Luis Reservoir, the contractors are notified to take, or lose, their carryover supplies. Carry
	Article 21 (surplus to Table A) water, which is delivered early ir;i the calendar year, may be reclassified as Table A water later in the year dependin9 on final allocations, hydrology, and contractor requests. Reclassification does not affect the amount of water carried over in San Luis Reservoir, nor does it alter pumping volumes or schedules. 
	/ 
	1.4 Coordination of Daily Operations with Reclamation 
	After the allocations and forecasting process, Permittee and Reclamation coordinate their operations on a daily basis. Some factors Permittee and Reclamation consider when coordinating their joint operations inclu,de/required in-Delta flows, Delta outflow, water quality, schedules for the joint use facilities, pumping and wheeling arrangements, and any facility limitations. Both the C)IP and SWP must meet the flood obligations of individual reservoirs. CVP op~rations must also consider flows at Wilkins Slou
	/ 
	The 2018 COA,6, included in Appendix B of the FEIR defines balanced and excess conditions as: 
	Balanced_,conditions: "The COA defines balanced water conditions as periods when it is mutually agreed that releases from upstream reservoirs plus unregulated flows 
	6 U.S. Bureau of Reclamation and California Department of Water Resources. 2018. Addendum to the Agreement Between the Unil:ed States of America and the Department of Water Resources of the State of California for Coordinated Operation of the Central Valley Project and the State Water Project. December 2018. 
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	approximately equal the water supply needed to meet Sacramento Valley in-basin 
	uses plus Delta exports." 
	Excess conditions: "Excess water conditions are periods when it is mutually agreed that releases from upstream reservoirs plus unregulated flows exceed Sacramento Valley in-basin uses plus Delta exports." 
	/ 

	Process to determine excess vs balanced conditions: "Reclamation'~ -Central Valley Operations Office and DWR's SWP Operations Control Office jointly decide when balanced or excess water conditions exist. During excess water conditions, when sufficient water is available to meet all beneficial needs, the £VP and SWP are not required to supplement the supply with additional releases from storage." 
	/ 
	During balanced water conditions, Permittee and Reclamatjon maintain a daily water accounting of SWP and CVP obligations. This accounting,ti°llows for flexible operations and avoids the need to change reservoir releases made several days in advance (due to travel 
	' .,r-
	time from the Delta). Therefore, adjustments can be made "after the fact," using actual observed data rather than by prediction for the yariables of reservoir inflow, storage withdrawals, and in-basin uses. This iterativ§l process of observation and adjustment results in a continuous trueing up of the n,.ir'ining account under the Coordinated Operation Agreement between the Federal Government and the State of California (COA). If either the SWP or CVP is "owed" water Ci;.e:, the project that provided more o
	The COA provides the m~chanism for determining SWP and CVP responsibility for meeting in-basin use, but real-time conditions dictate real-time actions. Conditions in the Delta can change rapidly. For example, weather conditions combined with tidal action can quickly affect Delt~ salinity conditions and therefore the Delta outflow required to maintain joint salinity ~tandards under D-1641. 
	lncreasir19or decreasing SWP or CVP exports can achieve changes to Delta outflow immediately. Imbalances in meeting each other's initial shared obligations are captured by the c·oA accounting and balanced out later. 
	Incidental Take Permit No. 2081-2019-066-00 CALIFORNIA DEPARTMENT OF WATER RESOURCES LONG TERM OPERATION OF THE STATE WATER PROJECT IN THE SACRAMENTO-SAN JOAQUIN DELTA 
	When more reaction time is available, reservoir release changes are used to adjust to changing in-basin conditions and is coordinated with Reclamation. Permittee's Lake Oroville water releases require about three days to reach the Delta, while water released from Reclamation's Shasta Reservoir requires five days to travel from Keswick Res~rvoir to the Delta and Folsom Reservoir requires one day to travel to the Delta. Each .­occurrence is evaluated on an individual basis, and appropriate action is taken 'ba
	The duration of balanced water conditions varies from year to year. BaJanced conditions never occur in some very wet years, while very dry years may haveJ6ng continuous 
	/ 
	periods of balanced conditions, and $till other years may have had several periods of balanced conditions interspersed with excess water conditions: Account balances continue from one balanced water condition through the excess wat.ef condition and into the next balanced water condition. When either the SWP or CVP enters into flood control operations, the accounting is zeroed out for that project. 
	/ 
	Permittee and Reclamation meet daily to discuss and coordinate CVP and SWP system operations. Several items are discussed at this daily meeting, including: 
	• 
	• 
	• 
	Current reservoir conditions 

	• 
	• 
	Pumping status and current outages (for both the CVP and the SWP and how they are affecting combined pperations) 


	.~"'· 
	• 
	• 
	• 
	Upcoming planned outages (CVP and SWP) and what that means for future operations 

	• 
	• 
	Current reservoir reJ~ases and what changes may be planned 

	• 
	• 
	Current regulat9ry"~equirements and compliance status 

	• 
	• 
	Delta conditions to determine if CVP and SWP pumping make use of all available water 


	, 
	Permittee a9d-·Reclamation also coordinate with Hydrosystem Controllers and Area Offices to ensure that, if necessary, personnel are available to make the desired changes. Once Permittee and Reclamation each decide on a plan for that day and complete all coordination, the respective agencies issue change orders to implement the decisions, if necessary. 
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	Permittee and Reclamation are co-located in the Joint Operations Center. In addition, the 
	California Data Exchange Center, California-Nevada River Forecast Center, and the 
	Permittee's Flood Management Group are also co-located in the Joint Operations Center. 
	This enables efficient and timely communication, particularly during flood events. 
	1.5 Relationship of Covered Activities to Voluntary Agreements 
	The Voluntary Agreements are a package of flow and non-flow measures pmposed by a diverse range of interests for adoption by the SWRCB as an approach to, implement the 
	Bay-Delta Water Quality Control Plan (Bay-Delta Plan). The Voluntary/Agreements would state commitments of water, funding, and other measures to implement Bay-Delta Plan water quality objectives related to protection of native fishes, including the Covered 
	Species. The Voluntary Agreements offer a watershed-wide ,approach that includes new flows, habitat restoration, and a governance and science program that would be deployed adaptively. 
	CDFW, along with a wide variety of parties includirJg water users, agencies, and non­governmental organizations, have been engag~d in the process to develop the Voluntary Agreements. These parties include Permittee, as well as the public water agencies that hold long-term water service contracts with Permittee (SWP Contractors). The SWP Contractors have supported contributions to the Voluntary Agreements in the form of commitments to forgone exports an,d collection of fees to fund additional water acquisiti
	As described in ~ection 1 :2 of this Project Description, individual SWP water agencies contract with Permittee to pay for the operation, maintenance, planning and capital costs of the SWP. As described in sections 1.2 and 1.3 of this Project Description, the SWP Contractbrs depend on Permittee for water deliveries for M&I and agricultural uses. The SWP,'Contractors are engaged in the Voluntary Agreements for the purpose of facilitating 
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	Permittee's compliance with the Bay-Delta Plan, which in turn facilitates SWP water 
	deliveries to SWP Contractors. 
	The Voluntary Agreements are subject to o·ngoing discussion and have neither been fjnalized nor adopted by the SWRCB. Adoption and implementation of Voluntary Agreements are not Covered Activities; this ITP does not provide take authorization for the Voluntary Agreements, and this ITP does not rely on their implementation for its legal sufficiency. 
	However, as of issuance of this ITP,, CDFWanticipates Voluntary Agreernents may occur 
	and if they do, would likely include elements Permittee could complet~,, or cause to be 
	completed with the support of its SWP Contractors, to implement tile Project. The 
	Voluntary Agreements use flexible blocks of water to increase tributary flows for Delta 
	outflow as well as for the restoration of habitat. Export curtaiJnfents that implement 
	Permittee's plan for the long-term operations of the SWP p6uld also be part of the 
	/ 
	Voluntary Agreements' proposals. 
	/ 
	Export curtailments that, in part, implement the Covered Activities or Conditions of 
	Approval may be provided through a commitm~nt pursuant to Voluntary Agreements. In 
	that circumstance, implementation of the VoJuntary Agreements would provide an 
	alternative approach to implementing operational conditions consistent with this ITP. 
	This alternative approach is not a reliJ1tice on future mitigation to support issuance of this 
	ITP. Instead, this approach recognizes that as part of the Voluntary Agreements, the 
	Permittee, in cooperation with ~he' SWP and CVP contractors, has proposed to support , certain Project operational changes, including a proposal involving export curtailments for spring outflow. MaintenalJCe of spring outflow is a component of the Project, described in 
	Section 3.17.1, and Condition of Approval 8.17. This condition of approval is included 
	within the actions tbat will be reviewed pursuant to Four-Year Reviews described in the · 
	Adaptive Management Program. 
	r / 
	If in any ye~r during the term of this ITP,. the SWP export reductions for spring outflow describe9 fr, Section 3.17 .1 are implemented pursuant to the Voluntary Agreements consistently with Condition of Approval 8.17, then those Voluntary Agreements may satisfy the o'perations required to meet Condition of Approval 8.17. If in any year during the term 
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	of this ITP, the Voluntary Agreements are not planned to be implemented in such a 
	manner, then Permittee will implement the relevant Condition of Approval independently. 
	The Voluntary Agreements also include commitments to complete significant habitat restoration in the Delta and its tributaries. These restoration actions would provide spawning and rearing habitat for winter-run and spring-run Chinook salmon and tidal habitat restoration to provide spawning, rearing and food web support for Qeita and longfin smelt. These actions would be funded in large part by SWP Contractors and CVP contractors through annual assessments and implemented by the Permittee in coordination wi
	Voluntary Agreements also include commitments to fund and undertake new science (monitoring and research) to address hypotheses related to the efficacy of flow and habitat restoration actions which in some cases are similar or equivalent to the requirements in Conditions of Approval 7.5, 7.5.2, 7.5.3, and 7.6. 
	2 Existing Regulations Governing SWP Operations 
	2.1 U.S. Army Corps of Engineers Permits 
	In Public Notice 5820A (October 1981 ); USAGE limited the volume of daily SWP diversions from the Delta into CCF, stating that such diversions may not exceed 13,870 AF and three-day average diver~ions into the CCF may not exceed 13,250 AF. In addition, the SWP can increase diversions into the CCF by one-third of the San Joaquin River flow at Vernalis from.mid-December to mid-March when the river's flow at Vernal is exceeds 1,000 cfs.7 
	In 2017, USAGE issued a revised Permit SPK-1999-0715 and raised the daily diversion from 13,870 AF t6'14,860 AF and the three-day average diversion from 13,250 AF to 14,240 AF. T,he conditions in this permit apply to SWP operations from 2017 through 
	7 U.S. Army Corps of Engineers. 1981. Suspension of EIS preparation and permit processing for the application (NO. 5820A) to operate four additional pumps at the Delta Pumping Plant. Public Notice No. 5820A Amended. Sacramento, CA. October 13,1981. 
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	2020. The permit also required compliance with applicable terms and conditions in the existing BiOps for long-term operation of the SWP and CVP and installation of the South Delta temporary barriers. 
	2.2 State Water Resources Control Board Water Rights and D-1641 
	Permittee and Reclamation operate the SWP and CVP in accordance with the joint obligations under D-1641, which provides protection for fish and wildlife, M&Lwater quality, agricultural water quality, and Suisun Marsh salinity. D-1641 granted Perrpittee and Reclamation the ability to use or exchange either SWP or CVP diversion ··capacity 
	/ 
	capabilities to maximize the beneficial uses of the SWP and CVP. The SWRCB conditioned the use of Joint Point of Diversion capabilities based on staged implementation and conditional requirements for each stage ot,implementation. 
	;" 
	2.3 Federal Endangered Species Act 
	The USFWS Biological Opinion for the Reinitiation of Consultation on Long-Term Operations of the Central Valley Project and State Water Project8 and the NMFS Biological Opinion on Long-Term Operations of}he Central Valley Project and the State Water Project9 were issued on October 22, 2019, and they include incidental take statements (ITS) for DS, winter-run Chinopk salmon (CHNWR), spring-run Chinook salmon (CHNSR), green sturgeon, and steelhead. These BiOps were formally adopted on February 19, 2020 when R
	comply with the ITS in accordance 
	0

	-~~· 8 U.S. Fish and Wildlife Service. 2019. Biological Opinion for the Reinitiation of Consultation on Coordinated Operations of the Central Valley Project and State Water Project. Service File No. 0BFBDT00-2019-F-0164. United States Fish and Wildlife Service, Pacific,Southwest Region, Sacramento, CA. October 21, 2019. 
	9 National Marifle Fisheries Service. 2019. Biological Opinion on the Long-Term Operation of the Central Valley Project and the State \(\later Project. National Oceanic and Atmospheric Administration, National Marine Fisheries Service, West Coast Region. October 21, 2019. 10 Note'that both the NMFS and USFWS 2019 biological opinions have been challenged in federal court. California Natural Resources Agency, et al. v. Ross, et al., Case No. 3:20-cv-01299-DMR, U.S. Dist. Court, Eastern District of California,
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	the ITS for federally listed species may result in reductions in SWP pumping in addition to the reductions that would be necessary to comply with state law. 
	Description of SWP Facility Operations 
	3.1 OMR Management 
	Old and Middle River (OMR) flow is a surrogate indicator of the influence of export pumping at Banks and Jones Pumping Plants, as well as other south DeJta diversions, on hydrodynamics in the South Delta. The management of OMR flow, in combination with other environmental variables, can minimize or avoid entrainment of fish into the South Delta, the Banks Pumping Plant and the Skinner Fish Facility. Permittee will manage OMR flow by changing exports at the Banks Pumping Plant [,n "response to real time oper
	From the onset of OMR management to the end, Permittee, in coordination with Reclamation, will operate to an OMR iridex that is no more negative than a 14-day moving average of -5,000 cfs unles,s Delta excess conditions occur (described below). OMR flow could be more positiv~-than -5,000 cfs if additional real-time OMR restrictions are triggered (described belo\(V) or constraints other than OMR flow control exports. 11 Permittee, in coordinaUon with Reclamation, will make a change to exports to achieve the 
	OMR flows will be estimated using an OMR flow index published by Hutton in 2008. 

	Hutton,P. 2008. A Model to Estimate Combined Old & Middle River Flows. Metropolitan Water District of Southern California. Final Version April 2008. 
	11 
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	3.2 Collaborative Real-Time Risk Assessment 
	During the OMR Management period for Covered Species, Permittee and CDFW technical staff, as part of the Smelt Monitoring Team and Salmon Monitoring Team, w,il( meet weekly to consider survey data, salvage data and other pertinent biological and . / recommendations and risk assessments from the Smelt Monitoring Team to,,Water Operations Management Team (WOMT), and the Directors (if necessary)Js described in Condition of Approval 8.1.4 in this ITP. / 
	abiotic factors as described in Section 3.14. The process to elevate operations 
	/ 

	3.3 Onset of OMR Management 
	Permittee, in coordination with Reclamation, will start OMR mqnagement when one or more of the following conditions have occurred: ,; 
	• 
	• 
	• 
	Integrated Early Winter Pulse Protection (Conditfon of Approval 8.3.1) 

	• 
	• 
	Salmonids Presence (Condition of Approv,a(8.3.2) 

	• 
	• 
	OMR Management for Adult Longtin Smelt (Condition of Approval 8.3.3) 


	3.4 Real-Time OMR Limits 
	Permittee, in coordination with Reclamation, will operate to an OMR flow requirement that is more positive than -5,000 cfs in ~~sponse to operating criteria to minimize take of Covered Species as a result of ~ntrainment into the CCF, Banks Pumping Plant and the South Delta. The OMRoperati6'g criteria are described in the Conditions of Approval to 
	I 
	this ITP, specifically Conditions of Approval 8.3 -8.8. 
	/' 
	3.5 Salmonid Cumulative Entrainment Loss Thresholds 
	_./ 
	In addition to the OMR operating criteria, Permittee, in coordination with Reclamation, will r,nanage SWP operations to avoid exceeding cumulative loss thresholds by 2030 as 
	\ / 
	follows: 
	• 
	• 
	• 
	Natural CHNWR (cumulative loss= 8,738) 

	• 
	• 
	Hatchery CHNWR (cumulative loss= 5,356) 
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	The loss threshold and loss tracking for hatchery CHNWR do not include releases into Battle Creek. Loss (for development of thresholds and ongoing tracking) for Chinook salmon is based on the Delta Model length-at-date criteria. ,. 
	SWP operating criteria are intended to result in operations that minimize loss throughout the duration of this permit, such that the cumulative loss threshold will not be e~ceeded by 2030. 
	If at any time prior to 2024, Permittee, in coordination with Reclamation, )Nere to exceed 50% of the cumulative loss threshold, Permittee, in coordination with Reclamation, will convene an independent panel to review the actions contributing to this loss tra}ectory and make recommendations on modifications or additional actions to stay within the cumulative loss threshold. 
	In the year 2024, Permittee, in coordination with Reclamptl~n, will convene an independent panel to review the efficacy of the operating criteria in minimizing take of 
	/ 
	CHNWR after the effective date of this ITP. 
	If during real-time operations, Permittee, in coordination with Reclamation, were to exceed the cumulative loss threshold, Permittee, in coordination with Reclamation, would immediately seek technical assistance from CDFW and NMFS on the coordinated operation of the SWP and'CVP, respectively for the remainder of the OMR management period. In addition, prior to the next OMR management season, Permittee in coordination with Reclamatiqn would convene an independent review panel to review the actions contributi
	3.6 OMR FlexibU!ty During Delta Excess Flow Conditions 
	Permittee, in co9rclination with Reclamation, may operate to a more negative OMR flow but no more negative than -6,250 cfs on a 5-day average to capture excess flows in the · Delta (OMR Flex). Excess flows are peak flows during storm-related events and are defined as flows in excess of that required to meet water quality control plan flow and salinity requirements and other applicable regulations. Excess Flow Conditions are defined in Section 1.4, consistent with the definition included in the 2018 COAAdden
	Incidental Take Permit No. 2081-2019-066-00 CALIFORNIA DEPARTMENT OF WATER RESOURCES LONG TERM OPERATION OF THE STATE WATER PROJECT IN THE SACRAMENTO-SAN JOAQUIN DELTA 
	Permittee, in coordination with Reclamation, will continue to monitor fish in real time and 
	will operate in accordance with the Real-time OMR Limits, previously described in Section 
	3.4. On-ramps and off-ramps for OMR Flex Operations are described in Conditions of , 
	Approval 8.7 to this ITP. 
	/ 

	· 3.7 End of OMR Management / 
	OMR flow criteria may control operations until June 30 each year. Criteria to, determine when to end OMR Management each year are described in the Conditions of Approval to this ITP, specifically Condition of Approval 8.8. 
	3.8 Minimum Export Rate 
	As described in Permittee's December 2019 ITP application _(page 3-56), in order to meet health and safety needs, critical refuge supplies, an,,d ·obligations to senior water rights holders, the combined CVP and SWP export rates at Jones Pumping Plant and Banks Pumping Plant will not be required to drop b~lbw 1,500 cfs and SWP exports will not be required to drop below 600 cfs. 
	/ 
	3.9 Delta smelt summer-fall habitat action 
	The Delta smelt summer-fall habitat action (Summer-Fall Action) is intended to improve OS food supply and habitat, thereby ~ontributing to the recruitment, growth, and survival of DS. The operating criteria, links t9 adaptive management, and the annual planning process to implement the Sum.mer-Fall Action are described in the Conditions of Approval to this ITP, specifically Conditions of Approval 9.1.3 and 9.1.3.1. 
	E 
	3.9.1 Delta Smelt Food.Enhancement Summer-Fall Actions 
	Each year that Permittee and Reclamation develop a Summer-Fall Action Plan, Permittee will c~_ns'ider implementing actions to improve key aspects of OS habitat including turbjcJity and food availability, including facilitating downstream transport of phytoplankton and zooplankton in the North Delta and Suisun Marsh. This section describes examples of potential additional measures that may be incorporated into the Summer-Fall Action each year as a part of the a~nual planning process and the 
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	Adaptive Management Program (Attachment 2). If implemented, subsequent environmental review and permitting would be conducted by Permittee as needed. 
	North Delta Food Subsidies and Colusa Basin Drain Project: While the Cache Slough, 
	Complex and the lower Yolo Bypass are known to have relatively high levels of food 
	resources, local water diversions create net negative flows during summer and fafl that 
	may inhibit downstream food transport. By enhancing summer and fall flowsJhrough the Yolo Bypass, downstream transport of food could be improved. 
	Roaring River Distribution System Reoperations: Infrastructure in theRRDS may help drain food-rich water from the canal into Grizzly Bay to augment DS food,supplies in that area. 
	3.9.2 Additional Summer -Fall Actions 
	To study the relationship between habitat effects and DS survival, Permittee will take additional summer-fall actions as described in the Conditions of Approval to this ITP, specifically Conditions of Approval 9.1.3, 9.1.3.1, and 9.1.3.2. 
	C 
	As described under Section 1.5, proposals und~rthe Voluntary Agreements may be implemented in a way that complements the additional summer-fall actions by providing additional summer outflow in above normal, below normal, or dry years. 
	As part of the Voluntary Agreement Review (Section 3.13.9) and Four-Year Review (3.13.8), Permittee and CDFW will ~valuate whether increased summer outflows provided. through the Voluntary Agreemel)ts, without SMSCG operations, achieve an X2 of 80 km from June through August. Consistent with Condition of Approval 5 and CESA's implementing regulations, Permittee and CDFW will consider whether the Voluntary Agreements' implemenJation modifies the scope or nature of the Project, or the circumstances underwhich
	3.10 Dry Year"Water Actions 
	In additign to all requirements listed in Conditions of the Approval pertaining to dry and criticql water years Permittee will coordinate with Reclamation to develop a voluntary toolkit of drought actions that could be implemented at the discretion of Permittee, in coordination with Reclamation. On October 1, if the prior water year was dry or critical, Permittee, in 
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	coordination with Reclamation, will meet and confer with USFWS, NMFS, CDFW, SWRCB, and SWP and CVP Contractors on voluntary measures to be considered if dry co·nditions continue into the following year. If dry conditions continue, Permittee, in coordination with Reclamation, will regularly meet with this group (and potentially other agencies and,. ,. organizations) to evaluate hydrologic conditions and the potential for continued dry conditions that may necessitate the need for development of a drought cont
	By February of each year following a cdtical year, Permittee, in coordiriation with Reclamation, will report on the measures employed and assess their'~ffectiveness. The toolkit shall be revisited at a frequency of not more than 5-year inte'~als. 
	3.11 Clifton Court Forebay Operations ,. 
	Clifton Court Forebay operations include predator manage~ent and aquatic weed removal and disposal. Each of these operations is described below. 
	/ 
	3.11.1 Clifton Court Forebay Predator Management 
	Fish entering the CCF must travel approximately 3.38 km across the CCF to reach the Skinner Fish Facility. The loss of fish bet~een the CCF Radial Gates and the Skinner Fish Facility is termed pre-screen loss (PSL}. PSL includes, but is not limited to, predation by fish, birds, and other predatory species. 
	/ 
	Permittee will continue the deve~Jdpment of predator control methods within CCF including, but not limited to: · / 
	• 
	• 
	• 
	Continued evaluati~Jl "of the performance of various predator relocation methods 

	• 
	• 
	The ~nhanced Predatory Fish Removal and Relocation Study which includes the: 


	o 
	o 
	o 
	Clifton C9,urt Forebay Predation Study, 

	o 
	o 
	Predator Reduction Electrofishing Study, and 

	o 
	o 
	Pre,;:lcitor Fish Relocation Study. 


	The intent of this interim measure is to maximize the removal of predators from CCF and relocs;ite them to Bethany Reservoir. 
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	3.11.2 Clifton Court Forebay Aquatic Weed Removal and Disposal 
	Permittee will apply herbicides or will use mechanical harvesters on an as-needed basis to control aquatic weeds and algal blooms in the CCF. Herbicides may include Aquat~ol K 
	or copper-based herbicides. Algaecides may include peroxygen-based algaecides (e.g., 
	PAK 27), described further below. 
	3.11.3 Mechanical Removal 
	Permittee will also use mechanical methods to manually remove aquaticweeds. A debris boom and an automated weed rake system continuously remove weeds entrained on the trash racks. During high weed load periods such as late summer and fall when the plants senesce and fragment qr during periods of hyacinth entrainme,nt, boat-mounted harvesters are operated on an as-needed basis to remove 9quatic weeds in CCF and the intake channel upstream of the trash racks and louvers .. • 
	3.11.4 Aquatic Herbicide Application 
	Aquatic weed and algae treatments would occur on an as-needed basis depending upon the level of vegetation biomass, the cyanotoxin cori"centration from the harmful algal blooms (HABs), or the concentration of taste and pdor compounds. The frequency of aquatic herbicide applications to control aquatic weeds is not expected to occur more than twice per year, as demonstrated by the history of past applications. Aquatic herbicides are ideally applied early in the growing season when plants are susceptible to th
	Treatment areas are typically about 900 acres, and no more than 50% of the 2, 180 total surface acres .in ··ccF. 
	Aquatic weed assemblages change from year to year in the CCF from predominantly Egeria densa to one dominated by curly-leaf pondweed, sago pondweed, and southern naiad'. To effectively treat a dynamic aquatic weed assemblage and HABs, multiple 
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	aquatic pesticide compounds are required to control aquatic weeds and algal blooms in the CCF. The preferred products are the following: r 
	✓ 
	• 
	• 
	• 
	Aquathol K, an endothall-based aquatic herbicide that is effective on pondweeds 

	• 
	• 
	Copper-based compounds that are effective on E. densa, cyanobacteria, and green algae; copper-based aquatic herbicides, including copper sulfate pentahydrate and chelated copper herbicides " 

	• 
	• 
	Peroxygen-based algaecides (e.g., PAK 27) that are effectiv~ 6n cyanobacteria 


	_/ 
	3.11.4.1 Aquathol K 
	The dipotassium salt of endothall is used for control of aqu·atic,,weeds and is the active ingredient in Aquathol K (liquid formulation). Aquathol K is a Widely used herbicide to control 
	/ 
	submerged weeds in lakes and ponds, and the short resjdual contact time (12 to 48 hours) makes it effective in both still and slow-moving water. Aquathol K is effective on many weeds, including hydrilla, milfoil, and curly-leaf pol)d~eed, and begins working on contact to break down cell structure and inhibit protein syl)thesis. 
	Without the ability to grow, the weed dies. full kill takes place in one to two weeks. As weeds die; they sink to the bottom of the water column and decompose. Aquathol K is not effective at controlling E. densa. 
	When aquatic plant survey result~ indicate that pondweeds are the dominant species in the CCF, Aquathol K will be selectetl due to its effectiveness in controlling these species. Aquathol K will be applied according to the label instructions, with a target concentration dependent upon plant biomass, water volume, and forebay depth. The target concentration of treatments is 2 to 3 parts per million (ppm), which is well below the concentration of 9 to 12 ppm where suglethal effects have been observed .12 Perm
	✓ 
	12 Courte(·;_ Courter, L Garrison, T. Cramer, D. Duery, S. Child, D. Hanna, T. and Buckner, E. 2012. Effects of the Aquatic Herbicfcle Cascade on Survival of Salmon and Steelhead Smolts During Seawater Transition. Final report submitted to WSWRA January 2012 
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	K application limit of 5 ppm. Additional water quality testing may occur following treatment 
	for drinking water intake purposes. Samples are submitted to a laboratory for analysis. 
	There is no "real-time" field test for endothall. No more than 50% of the surface area q_f ,­
	the CCF will be treated at one time. A minimum contact time of 12 hours is needed for 
	biological uptake and treatment effectiveness, but the contact time may be extended up to 
	/ . 
	24 hours to reduce the residual endothall concentration for National Pollutant Discharge 
	/ 
	Elimination System (NPDES) compliance purposes. 
	3.11.4.2 Copper Based Aquatic Herbicides and Algaecides 
	Copper herbicides and algaecides include chelated copper produc(s and copper sulfate 
	pentahydrate crystals. When aquatic plant survey results indicpte that E. densa is the 
	dominant species, copper-based compounds will be selected due to their effectiveness in 
	controlling this species. Copper-based algaecides are effective at controlling a_lgal blooms 
	(cyanobacteria) that produce cyanotoxins or taste and odor compounds. 
	/ 
	Copper herbicides and algaecides will be applied in a manner consistent with the label instructions, with a target concentration dependent upon target species and biomass, water volume and the depth of the forebay. Applications of copper herbicides for aquatic weed control will be applied at a concentration of 1 ppm with an expected dilution to 0.75 ppm upon dispersal in the water column. 
	Applications for algal control will be' applied at a concentration of 0.2 to 1 ppm with · expected dilution within the wter column. Permittee will monitor dissolved copper concentration levels during and after treatment to ensure levels do not exceed the 
	9

	/ 
	application limit of 1 ppn,; per National Pollutant Discharge Elimination System (NPDES) permit required proc~dures. Treatment contact time will be up to 24 hours. If the dissolved copper concentratjon falls below 0.25 ppm during an aquatic weed treatment, Permittee may opt to open"the radial gates after 12 hours but before 24 hours to resume operations. Opening the radial gates prior to 24 hours would enable the rapid dilution of residual copper ~Jld thereby shorten the exposure duration of ESA-and CESA-li
	/ 
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	3.11.4.3 Peroxygen Based Algaecides 
	The PAK 27 algaecide active ingredient is sodium carbonate peroxyhydrate. 
	/ 
	PAK 27, or an equivalent product, will be applied in a manner consistent with the labet instructions, with permissible concentrations in the range of 0.3 to 10.2 ppm hydr9gen peroxide. No more than 50% of the surface area of the CCF will be treated at one time. 
	3.11.4.4 Herbicide Application Procedure 
	/ 

	Permittee will implement operational procedures during aquatic herbicJde treatment for application of Aquathol K, copper-based products or peroxide-bas~d/algaecides in the CCF. Operational procedures for aquatic weed control in CCF is described in Condition of Approval 8.14 in this ITP. ,, 
	3.11.4.5 Herbicide Application Practices 
	Permittee implements the following best managemerit practices during aquatic weed harvesting at the CCF to avoid and minimize potential impacts on sensitive resources: 
	• 
	• 
	• 
	A pre-construction survey for nesting birds and burrowing owls is conducted by a qualified biologist within two weeks prior to the start of work. If burrowing owls are observed within 150 m of the Project,'non-disturbance buffers are established, or a qualified biological monitor is present during disposal activities. 

	• 
	• 
	On the first day of work, and ,as needed once work has begun, a qualified biologist surveys for floating greben~sts within the CCF and identifies avoidance areas to prevent take of nests. / 


	; 
	• All on-site personnel participate in envfronmental awareness training for special-status species with tt)e'potential to occur in the project area. 
	/r 
	• If any wildlife is observed within the aquatic weed removal and disposal areas, 
	/ 
	work is halted immediately, and the wildlife are allowed to move out of the area on 
	thei~,own. 
	• Work does not take place during rain events or within 24 hours of significant precipitation when special-status species could potentially travel to breeding ponds. 
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	3.12 · Skinner Fish Facility Improvements 
	The Skinner Fish Facility has behavioral barriers to keep fish away from the pumps that lift water into the California Aqueduct. Large fish and debris are directed away from the f9cfoty by a 118.26-meter-long trash rack. Smaller fish are diverted from the intake channel into bypasses by a series of behavioral barriers (metal louvers), while the main flow of water continues through the louvers and toward the pumps. These fish pass throu~h a secondary system of louvers or screens and pipes into seven holding 
	Permittee will continue to salvage fish with the Skinner Fi~n Facility which is located about 
	3.22 km upstream from the Banks Pumping Plant. In addition, Permittee will evaluate the following: 
	• 
	• 
	• 
	Operational changes to salvage release sqheduling and location to reduce post-salvage predation, and 

	• 
	• 
	Continued refinement and improvement of the fish sampling and hauling procedures and infrastructure to improve the accuracy and reliability of data and fish survival. 


	Permittee will describe these ch~nges in the CDFW-approved updated Skinner 
	Fish Facility Operations Manual, as described in Condition of Approval 7.4.2 in 
	this ITP. 
	3.13 Long-term n/lonitoring and Science Programs 
	Permittee will co,nfinue to fund and implement existing long-term monitoring programs (Sections 3.13~1 and 3.13.2) and ongoing science programs (Sections 3.13.3, 3.13.4, 3.13.5, and 3.13. 7) to improve the scientific understanding of Covered Species ecology and the Bay-Delta ecosystem. Permittee will provide standard reporting on real-time operations, environmental conditions, and biological parameters (Section 3.14.6) on an annual basis and facilitate independent panel reviews of OMR Management, measures t
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	improve Covered Species survival in the South Delta, and the Summer-Fall Ac_tion (Section 3.14.8). Although this ITP does not authorize take for these activities they are described below to provide context for the Conditions of Approval in this ITP. ,,, 
	3.13.1 Continuation of Existing Monitoring 
	Existing monitoring programs through the lnteragency Ecological Program (IEP) and USFWS Enhanced Delta Smelt Monitoring Program (EDSM) program include monito'ring to track the status of listed species of fish, and ascertain performance of minimization measures associated with operations of the South Delta export facilities and th~if fish salvage · programs. Incidental take associated with the IEP monitoring programs is authorized via ESA Section 1 0(a)(1 )(A) Research and Enhancement Permits and palifornia 
	Monitoring for the Project will rely on a core set of long-term IEP monitoring elements and studies to assess minimization measures summa.rized below in Table 3.13-1, as described in a supplement to Permittee's December 2019 l"fP application. As a part of the Project, Permittee will provide continued support for each of these elements at the current level of cost-share with Reclamation (50%). Notethat the budgets and scope for IEP elements will change over time in response to management needs, input from pe
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	Figure
	Table 3.13-1: IEP Core Long-Term Monitoring Elements 
	Table 3.13-1: IEP Core Long-Term Monitoring Elements 


	Fall Midwater Trawl (FMWT) Summer Townet Survey (STN) Est and Marine Fish Survey (Bay Study) Bay Shrimp and Crab Surveys (Bay Study) Delta Flows Network 20mm Delta Smelt Survey (20mm) Juvenile Salmon Monitoring (DJFMP) Coleman Late Fall Run Tagging Mossdale Spring Trawl (Mossdale) Environmental Monitoring Program Central Valley Juvenile Salmon and Steelhead 
	Monitoring (Knights Landing) Upper Estuary Zooplankton Sampling Spring Kodiak Trawl (SKT) UCD Suisun Marsh Fish Monitoring 
	... 
	-

	Smelt Larval Sampling (SLS) Operation of Thermograph Statiprts Juvenile Salmon Emigration.Real Time 
	Monitoring (DJFMP) Tidal Wetland Monitoring Yolo Bypass Fi~,h Monitoring Program 
	(YBFMP) ResidentFishes Survey (DJFMP) 
	/ 
	CDFW CDFW CDFW 
	/ 
	CDFW USGS CDFW 
	/ 
	USFWS USFWS CDFW DWR 
	./ 
	/ 

	/ 
	CFDW' 
	~/ 
	CDFW CDFW UCD CDFW USGS USFWS 
	CDFW DWR 
	USFWS 
	Note: List 6ased on key monitoring programs in the draft 2020 IEP work plan. 
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	3.13.2 Modifications to IEP Sampling Programs 
	Budgets for each IEP sampling program are provided in Table 3.13-1 above. As noted above, IEP's sampling program will continue to evolve to support specific management need~ . .,, 
	Through IEP's science management plan review process, Permittee will undertak~ a review of existing IEP fish monitoring programs to propose modifications to CDFW SLS and 20 mm programs given new information showing that LFS have a different distribution, both temporally (i.e., spawning window) and spatially (i.e., habitat and region~) than what is monitored by these programs. This review and associated monitoring changes, if approved by CDFW, will be completed within one year of the effective date oHhis ITP
	, . ..,,
	-

	3.13.3 Longtin Smelt Science Program 
	,,.-·· 
	Permittee will continue a Longtin Smelt Science Program; to be implemented with the involvement of Permittee, CDFW, and the SWP Contractors. An updated study plan will be developed jointly with guidance from IEP and will.address issues that include external stressors influencing population abundance, such as distribution, catchability, vertical migration behavior, water transparency, and other factors that support growth and survival. A primary goal of this effort is to improve management of LFS, and to ide
	As described previously, there ar1; uncertainties about the biology and management of LFS. Efforts over the last several ye,ars under the Longtin Settlement Agreement have helped to address this gap. Permitte~ will continue applied research on LFS as part of this new Longtin Smelt Science Program for the duration of the ITP. 
	One of the key gaps for LFS management is the need for a life cycle model to help understand the effects of different management actions, and to evaluate potential impacts of different stressors including entrainment. Permittee will fund the development of a new LFS life cycle m,odel to support management of that species. 
	Additional priorities and goals for the Longtin Smelt Science Program are further described in Condition of Approval 7.6.3 in this ITP. 
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	The Longtin Smelt Science Program is included here for context but no take is authorized 
	for the program through this ITP. 
	3.13.4 Conduct Further Studies to Prepare for Delta Smelt Reintroduction from , / Stock Raised at the UC Davis Fish Conservation and Culture Laboratory 
	Permittee has committed to continuing to support the operation and research being 
	conducted by the University of California, Davis (UC Davis), Fish Conservation and 
	Culture Laboratory (FCCL). Authorization for take of DS as a result of ongoing 
	operations and research at the FCCL is provided through a separate permit. 
	The two main goals of the FCCL are to maintain a ref1:1ge DS population in captivity that is as genetically close as possible to the wild population and proyide a safeguard against extinction. The culture technique has been improved continµously over the years and the survival rate of cultured DS at the FCCL is high. 
	The FCCL is undertaking multiple research projects that will continue to add to the 
	understanding of DS and other species. The laboratory works collaboratively with other 
	researchers from different agencies and instituti'ons, assisting them with research projects and providing them with experimental fish populations of all life stages. The FCCL currently is expanding and renovating existing facilities, increasing the capacity for culture and 
	research. 
	3.13.5 Continue Studies to Estaoiish a Delta Fish Species Conservation Hatchery 
	In an effort to conserve DS, arefuge population has been maintained at the UC Davis FCCL in Byron, CA since 2006 Ja smaller population exists as a backup to the FCCL at Livingston Stone Hatchery in Sh,asta Lake, CA). The refuge population provides fish for research purposes and is a reservoir of DS genetic diversity that has been specifically managed for potential wild population supplementation or reintroduction. 
	Since 2017 Permittee has facilitated studies with the overarching goal of determining the best methods to manage DS releases from the refuge population to benefit the wild with maximum survival, retention of genetic diversity, and minimal risk to the wild population. Take/of Covered Species as a result of these studies is not authorized by this ITP. 
	Incidental Take Permit No. 2081-2019-066-00 CALIFORNIA DEPARTMENT OF WATER RESOURCES LONG TERM OPERATION OF THE STATE WATER PROJECT IN THE SACRAMENTO-SAN JOAQUIN DELTA 
	3.13.6 Annual Reporting Process 
	Permittee will provide standard reporting on real-time operations, environmental dynamics. These data are available daily through Permittee and Reclamation websites and additional tools such as CDEC, NWIS, RWIS, SacPAS, Bay-Delta Live, and SHOWR. 
	conditions, and biological parameters, such as species distribution, life stage, and ,, 
	_;; 

	/ 
	Monitoring programs that will be used to inform real-time management inclyde: 
	• 
	• 
	• 
	Delta flow, temperature, and salinity stations 

	• 
	• 
	Chinook salmon biological information: // 


	o 
	o 
	o 
	Sacramento Trawl and Chipps Island Trawl: Informs juvenire abundance, timing of migration, and the implementation of OMR managem~nt . 

	o 
	o 
	Beach seines, acoustic tagging, and EDSM: Provid_es information regarding Delta distribution and inform implementation of OMR actions 

	o 
	o 
	Salvage count: Informs the direct take of Co~ered Species 

	o 
	o 
	Genetic identification: Differentiates betw~en salvage of listed Chinook salmon versus non-listed Chinook salmon runs,; 


	• Delta biological information: 
	o 
	o 
	o 
	. Turbidity stations: Informs the potential for a "turbidity bridge" or Integrated Early Winter Pulse (aka first flush eyent) that would initiate OMR actions. 

	o 
	o 
	Temperature stations: lnfor}l1s the transition between life stages and the need for protective measures. 

	o 
	o 
	Water quality stationstTracks the movement of the low salinity zone and parameters assocjated with the food web (e.g., chlorophyll). 

	o 
	o 
	EDSM: Inform~ the Delta distribution for DS and entrainment risk due to OMR actions. 

	o 
	o 
	Fish condition: Informs when adult DS have spawned and the need for larval 


	,r 
	protections. 
	• LFS bJological information: 
	o 
	o 
	o 
	Water quality stations: Track the movement of the low salinity zone and parameters /··associated with the food web (e.g., chlorophyll) 

	o 
	o 
	Delta distribution: Informs the entrainment risk due to OMR actions. 
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	o Fish condition: Informs when adult LFS have spawned and the need for larval 
	protections 
	3.13.7 Status and Trend Monitoring 
	Status and trend monitoring characterizes the population of Covered Species antj.their environments over time including the impacts of stressors from sources other than the CVP and SWP. Recovery plans characterize the status and trends differently depending upon the species in the general categories of abundance, production, life histo..ry diversity, and geographic diversity. A number of monitoring programs will continue ~nd will be funded by Permittee as follows: 
	• 
	• 
	• 
	Hatchery Proportion (Constant Fractional Marking), 

	• 
	• 
	Genetic Analyses of California Salmon id Populations: parentage Based Tagging (PBT) of salmon ids in California Hatcheries, 

	• 
	• 
	Fall Midwater Trawl, 
	Fall Midwater Trawl, 
	/ 


	• 
	• 
	20-mm Survey monitoring to determine distribution and relative abundance of DS and LFS, / 

	• 
	• 
	Spring Kodiak Trawl, 

	• 
	• 
	Estuarine and Marine Fish Abundance and Distribution Survey, 

	• 
	• 
	Smelt Larva Survey (SLS), 

	• 
	• 
	Summer Townet Survey, and ,.. 

	• 
	• 
	Environmental Monitoring program (EMP). 


	The coordinated operatiqn of the SWP requires Permittee to provide the following 
	products to CDFW on the schedule identified below: 
	1. 
	1. 
	1. 
	Monitoring Prografu for Core Water Operations, Ongoing; 

	2. 
	2. 
	December thr::ough June: Weekly real-time Covered Species distribution and life stage 

	3. 
	3. 
	Year-round:'Monthly (and as needed) water operation status 


	/ 
	' 

	4. Monthly·(and more frequently as needed), specific operations for: 
	a. 
	a. 
	a. 
	Oecember through June: Old and Middle River reverse flow storm events (see Condition of Approval 8.7 in this ITP) 
	/ 


	b. 
	b. 
	May: Summer Fall Action (see Section 3.9 and Conditions of Approval 9.1.3 and 9.1.3.2) 
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	s. 
	s. 
	s. 
	Seasonal and Annual Compliance Reporting 

	a. 
	a. 
	September: Annual summary of water supply and fish salvage operations In addition to those above, Reclamation will have additional deliverables that will be provided to USFWS and NMFS related to the operation of the CVP. 


	3.13.8 
	Four-year Reviews 
	/ 

	In January of 2024 and January of 2028, Permittee, in coordination with Reclamation, will convene an independent panel to review OMR management and mepsures to improve survival through the South Delta and the Summer-Fall Action, 
	Establishment of independent review panels composed of subject matter experts is a key component of the Project and adaptive management of the SV)/P. CDFW, NMFS, and USFWS may provide technical assistance and input regardjn'g the panel and its panel charge (see Condition of Approval 8.2 in this ITP). The p,ahel will evaluate the efficacy of Project actions and make recommendations. As partpf the review of OMR management and measures to improve survival through the Soy:th Delta and the Summer-Fall Action, th
	The independent panels will review actions for consistency with applicable guidance and will provide information and recornmendations to Permittee. Permittee, in consultation with Reclamation, will provide the r~sults of the independent review to CDFW, NMFS, and USFWS. Permittee will coordi'nate with Reclamation to document a response to the independent review. 
	3.13.9 Voluntary Agreement Review 
	Two years following the effective date of this ITP, or immediately following the SWRCB's 
	~,; 
	approval of final Voluntary Agreements, whichever comes first, Permittee and CDFW will collaborat~ to review the Project in light of early implementation of the Voluntary Agreements or in light of the final form of the Voluntary Agreem,ents. Consistent with Condition of Approval 5 and CESA's implementing regulations, Permittee and CDFW will utilize results from the review to consider whether the Voluntary Agreements' 
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	implementation modifies the scope or nature of the Project, or the circumstances under 
	which it is implemented, to an extent that warrants a permit amendment. 
	3.14 / 
	Real-time Operations,Workgroups 

	Permittee ~nd Reclamation will convene Monitoring Workgroups as needed. Perrpittee, in coordination with Reclamation, will convene the Delta Monitoring Workgroup which will be responsible for integrating species information across watersheds, includinwDs, LFS, CHNWR, CHNSR, and other salmonids and acipenserids. The Delta Monitoring Workgroup will include technical representatives from federal and state agencies __ and stakeholders and will provide information to Permittee and Reclamation on species abundanc
	The WOMT will coordinate on overall water operations to oversee the implementation of various real-time provisions. The WOMT roles, responsibilities and membership is described in Condition of Approval 8.1.3 in this ITP. 
	Permittee will continue to coordinate with the IEP for permitting and coordination for physical and biological monitoring. It will also continue to coordinate with the Collaborative Science and Adaptive rylanagement Program (CSAMP) for synthesis of monitoring and studies. 
	3.15 Water Transfers 
	Permittee will continue facilitating transfers of SWP water and other water supplies through its Delta facilities. Nort~-"fo-south water transfers could occur from July 1 through November 30 in combined SWP-/CVP annual volumes up to those described in Table 3.15-1. 
	/ 
	/ 
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	Table 3.15-1. Annual north-to-south water transfer volume. 
	Table 3.15-1. Annual north-to-south water transfer volume. 
	Table 3.15-1. Annual north-to-south water transfer volume. 

	Water Year Type 
	Water Year Type 
	Maximum Transfer Amount (TAF) 

	Critical 
	Critical 
	Up to 600 

	Dry (following Critical) 
	Dry (following Critical) 
	Up to 600 

	Dry (following Dry) 
	Dry (following Dry) 
	Up to 600 

	All other years 
	All other years 
	Up to 360 


	Real-time operations may restrict water transfers within the transfer window so that Permittee and Reclamation can meet other authorized project purpol:ies, e.g., when pumping capacity is needed for SWP or CVP water. " 
	3.16 Adaptive Management Plan ,,,. 
	The Adaptive Management Plan (AMP) will be carried outt6 evaluate the efficacy of the operations and activities stated below. An Adaptive Management Team (AMT), composed of one designated representative and one designated alternate each from DWR, CDFW, and SWP Contractors will be established to carryo'ut this AMP. The AMT will 1) oversee efforts to monitor and evaluate the operations ind related activities, 2) use structured decision-making (SOM) to assess the relative costs and benefits of those operations
	The AMP currently pert,aihs only to specified SWP operations and activities undertaken by Permittee concomitantto those operations and will support this ITP. Later, upon unanimous agreement among,,the members of the AMT it may be (1) expanded in the future to include other operatio!Js and activities, or (2) implemented in a coordinated manner with other adaptive management programs covering such operations and activities. These may include 9ngoing operations of the CVP and implementation of Voluntary Agreem
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	3.17 · Flow Management Across Wetter and Drier Years 
	Permittee intends to improve knowledge of how the management of water influences Covered Species habitat across various hydrologic conditions. Testing the real-time operations of Banks Pumping Plant is one important component of this concept, allowing for exports when impacts to fish can be avoided, minimized or fully mitigated. The 9ther important aspect of this concept is improving Covered Species habitat condi!Jo~s during drier periods, and the SWP can contribute to that by shifting exports to wetter con
	3.17.1 Spring Outflow Action 
	Permittee will maintain its current SWP outflow contripution through SWP export curtailments as described in Condition of in this ITP. 
	ApprovaLB.17 

	As described under Section 1.5, proposals under the Voluntary Agreements may be implemented in a way that complements the spring outflow action. 
	Specifically, the Voluntary Agreementsmay include export reductions, to maintain the SWP and CVP's long-term average contribution toward Delta outflow during the spring time period. 
	If in any above normal, below normal, or dry year during the term of this ITP, SWP export reductions are not planned and implemented as a part of the Voluntary Agreements or early inJplementation, that will implement SWP export reductions equivalent to this ITP's criteria, then Condition of Approval 8.17 will control as to Permittee. 
	3.18 Compohents of the SWP Not Included in the Project 
	Take authorization for the following actions is not included in this ITP: 
	• 
	• 
	• 
	Flood control 

	• 
	• 
	Oroville Dam and Feather River operations 
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	• 
	• 
	• 
	Any previously identified or potential future habitat restoration actions 

	• 
	• 
	Suisun Marsh Habitat Management Preservation and Restoration 

	• 
	• 
	CVP facilities, operations, and agreements 
	CVP facilities, operations, and agreements 
	/ 


	• 
	• 
	North Delta Food Subsidies -Colusa Basin Drain Project (Section 3.9J) 

	• 
	• 
	Roaring River Distribution System Reoperations (Section 3.9.1) 

	• 
	• 
	Maintenance and exterior levee repair at Suisun Marsh facilities /,. 

	• 
	• 
	Embankment repairs at Clifton Court Forebay 

	• 
	• 
	Construction of a migratory fish barrier at Georgiana Slough 

	• 
	• 
	Studies to prepare for DS reintroduction from stock raise~ at the UC Davis Fish Conservation and Culture Laboratory (Section 3.14,4) 

	• 
	• 
	3.14.5) 
	Studies to establish a Delta fish species conservption hatchery (Secti.on 


	• 
	• 
	Longtin Smelt Science Plan described in Section 3.14.3 and Condition of Approval 7.6.3 


	Covered Species Subject to Take Authorization Provided by this ITP: 
	This ITP covers the following species: 
	Name CESA Status 
	1. 
	1. 
	1. 
	Longtin smelt (Spirinchus thaleichthys) Threatened13 

	2. 
	2. 
	Delta smelt (Hypomesus transpacificus) Endangered14 


	3. 
	3. 
	3. 
	Spring-run Ch)n·ook salmon ESU (Oncorhynchus tshawytscha) Threatened15 

	4. 
	4. 
	Winter-run Chinook salmon ESU ,(Oncorhynchus tshawytscha) Endangered16 


	/ 
	13See CaL Code Regs. tit. 14 § 670.5, subd. (b)(2)(E). 14See Cal. Code Regs. tit. 14 § 670.5, subd. (a)(2)(O). 15See Cal. Code Regs. tit. 14 § 670.5, subd. (b)(2)(C). 16See Cal. Code Regs. tit. 14 § 670.5, subd. (a)(2)(M). 
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	These species and only these species are the "Covered Species" for the purposes of this 
	ITP. / 
	/ 
	/ 
	Impacts of the Taking on Covered Species: 

	/ 
	Project activities and their resulting impacts are expected to result in the ingidental take of 
	individuals of the Covered Species. Project activities described above ex:pected to result in 
	incidental take of individuals of the Covered Species include operatiops of the: Banks · Pumping Plant, Skinner Fish Facility, CCF (including predator controi and aquatic weed 
	control and removal), South Delta Temporary Barriers, Georgia,na Slough Migratory Barrier, 
	BSPP, and the SMSCG, RRDS and MIDS (Co.vered Activitie,sf, 
	Incidental take of of the Covered Species in the.form of mortality ("kill") may occur 
	individua.ls 

	as a result of Covered Activities., Impacts of the authqrized taking also include adverse 
	/ 
	. 

	impacts to Covered Species related to temporal losses, increased habitat fragmentation, reduction in habitat extent and quality, and incr~ased edge effects, and the Project's incremental contribution to cumulative impa9ts (indirect effects). Anticipated incidental take and impacts of the taking are described in detail in the CDFW Effects Analysis, which is incorporated by reference, in its entirety, into this ITP. The areas where authorized take of the Covered Species is expected to oc91.:fr include: the Sa
	/ 
	Delta smelt (Hvpomesusdranspacificus) and longfin smelt (Spirinchus thaleichthvs) . 
	The Project activities and their impacts are expected to result in the incidental take of DS and LFS. The CoverecfActivities that are expected to result in incidental take of DS and LFS include operaUo~s of the: South Delta Export Facilities, Skinner Fish Facility, CCF (including predator c9ntrol and aquatic weed control and removal), South Delta Temporary Barriers, Georgiana Slough Migratory Barrier, BSPP, and Suisun Marsh Facilities that include the SMSCG, the RRDS, and the MIDS. 
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	South Delta Export Facilities, Skinner Fish Facility, and CCF -Incidental take of DS and LFS in the form of mortality ("kill") may occur as a result of operations of the South Delta Export Facilities and the CCF Aquatic Weed Control Program, and predator control in CCF. Mechanical removal of aquatic weeds in CCF has the potential to result in take thro~gh direct physical injury. The CCF Aquatic Weed Control Program uses copper-based herbicides in CCF, which would result in injury and mortality of DS and LFS
	7

	Impacts of the authorized taking also include adverse impacts to OS and LFS individuals related to the Project's incremental contribution to cumulative impacts (indirect effects). These impacts i9c1ude: vulnerability to predation within the CCF, entrainment of larval and juvenile DS and LFS into unfavorable southern Delta habitats through reverse flows in the Old and Middle rivers as a result of South Delta export operations, impaired feeding opportunities, and entrainment of food web resources. Project ope
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	lar:vae, juveniles and adults occurring in the South Delta. Operations of south Delta facilities 
	will also increase larval transport into the central Delta. 
	South Delta Tefr!porary Barriers -Incidental take of OS and LFS in the form of mortalitY("kill") may occur as a result of operations of the South Delta Temporary Barriers. South Delta Temporary Barrier installation will alter hydraulics in Old and Middle rivers, resu)ting in short term increases in OMR reverse flows. Increases in OMR reverse flows in turJl may increase the entrainment of OS and LFS (larvae, early juvenile life stages, and migrating and spawning adults) into the South Delta Export Facilities
	Impacts of the authorized taking also include adverse impacts/to OS and LFS individuals related to the Project's incremental contribution to cumul~tive impacts (indirect effects). These impacts include increased vulnerability to predation through creation of enhanced predatory fish habitat adjacent to the South Delta ~13mporary Barriers. 
	Georgiana Slough Migratory Barrier-Impacts 9fthe authorized taking related to the Project's incremental contribution to cumulative impac:ts (indirect impacts). Operation of the Georgiana Slough Migratory Barrier will result in increased vulnerability to predation through creation of enhanced predatory fish habitat adjacent to the barrier and increased migration timing for OS and LFS adults that enter Georgian,aSlough from the south during upstream spawning migration. 
	Barker Slough Pumping Plant -Incidental take of OS and LFS in the form of mortality ("kill") may occur as a result of 9perations of the BSPP by means of entrainment, impingement and screen contact. The area where authorized take of OS and LFS is expected to occur is approximately 16 kni from the mainstem Sacramento River at the end of Barker Slough. 
	Impacts of the,authorized taking also include adverse impacts to OS and LFS related to the Project's incremental contribution to cumulative impacts (indirect impacts). These impacts include t1Pn-lethal impingement/screen contact, increased vulnerability to predation, and food web impacts. 
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	Suisun Marsh Facilities -Incidental take of OS and LFS in the form of mortality ("kill") may occur as a result-of operations of RRDS, MIDS, and SMSCG by means of entrainment, impingement, and screen contact. The areas where authorized take of OS and LFS is ., expected to occur include: Montezuma Slough about three km downstream from th~ ""· confluence of the Sacramento and San Joaquin rivers, the confluence of Roaring/River and Montezuma Slough, and at Goodyear Slough south of Pierce Harbor. 
	/ 
	Impacts of the authorized taking also include adverse impacts to OS and LFS related to the Project's incremental contribution to cumulative impacts (indirect impa9ts). These impacts include non-lethal impingement/screen contact and increased vulnerability to predation. 
	. / 
	Winter-run Chinook salmon and spring-run Chinook salmon E§U (Oncorhvnchus tshawvtscha) " 
	/ 

	The Project activities and their impacts are expected to r~sult in the incidental take of CHNWR and CHNSR. The Covered Activities that are expected to result in incidental take of CHNWR and CHNSR include operations of the: 96uth Delta Export Facilities, Skinner Fish Facility, CCF (including predator control and aq6atic weed control and removal), South Delta Temporary Barriers, Georgiana Slough Migratory Barrier, BSPP, and Suisun Marsh Facilities that include the SMSCG, the RRDS, and the MIDS. 
	South Delta Export Facilities, SkinnerFish Facility, and CCF -Incidental take of CHNWR and CHNSR in the form of mortality (".kill") may occur as a result of operations of the South Delta Export Facilities by means of ~rftrainment into CCF, exposure to mechanical removal of 
	aquatic vegetation, exposure.io herbicides used to control aquatic vegetation, exposure to 

	/ 
	predator control activities; fish bypassing salvage operations through the louvered (behavioral) fish scr~!3r'1S to the export pumps, and losses during the salvage process. Mechanical remov.,al of aquatic weeds has the potential to result in take through direct physical injury. The CCF Aquatic Weed Control Program uses copper-based herbicides in 
	;t 
	CCF, which would result in injury and mortality of CHNWR and CHNSR. Incidental take of individuals'ofCHNWR and CHNSR may also occur from the Covered Activities in the form of pursue, 6atch, capture, or attempt to do so of individuals during salvage at the Skinner Fish Facility. The areas where authorized take of CHNWR and CHNSR is expected to occur 
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	include: the south Delta export facilities, Skinner Fish Facility, and CCF located about 12.9 
	km northwest of Tracy. 
	Impacts of the authorized taking associated with Project operations also include advecse 
	impacts to CHNWR and CHNSR related to the Project's incremental contribution to' cumulative impacts (indirect impacts). Project operations of the south Delta exp_ort facilities 
	·' 
	will cause hydrodynamic effects that will result in impacts to juvenile CHNW'3 and CHNSR emigrating from the Sacramento River basin and entering the interior Delt_a: These impacts include: increased migration time for actively migrating CHNWR and C,HNSR, increased vulnerability to predation, reduction in habitat quantity and quality forfearing fish, greater risk 
	/ 
	of entry into migration routes with higher mortality such as Georgiana Slough, increased exposure to entrainment at the south Delta export facilities, and increased vulnerability to predation within CCF. _,, 
	South Delta Temporary Barriers -Impacts of the authorized taking include adverse impacts to CHNWR and CHNSR related to the Project's inc5efoental contribution to cumulative impacts (indirect impacts). Operation of the South Delta Temporary Barriers will result in increased juvenile vulnerability to predation though creation of enhanced predatory fish habitat adjacent to the barriers, increased entrainment of juvenile CHNWR and CHNSR into the Old River, Middle River and/or Gra9t Line Canal when flap gates op
	Georgiana Slough Migratow Barrier -Impacts of the authorized taking include adverse impacts to CHNWR andCHNSR related to the Project's incremental contribution to cumulative impactsJindirect impacts). OperaUon of the Georgiana Slough Migratory Barrier will result in increased vulnerability to predation through creation of enhanced predatory fish habitat adjacep(to the barrier and increased migration timing for adults that enter Georgiana Slough fro!Jl the south during upstream spawning migration increasing 
	Barker Slough Pumping Plant -Incidental take of juvenile CHNWR and CHNSR in the form of mortality ("kill") may occur as a result of operations of the BSPP by means of entrainment, 
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	impingement and screen contact. The area where authorized take of CHNWR and CHNSR is expected to occur is approximately 16 km from the mainstem Sacramento River at the end of Barker Slough. ,., 
	Impacts of the authorized taking also include adverse impacts to CHNWR and CHNSR related to the Project's incremental contribution to cumulative impacts (indirect impacts). 
	/ 
	These impacts include non-lethal impingement/screen contact and increasec! vulnerability to 
	/ . 
	predation. 
	Suisun Marsh Facilities -Incidental take of juvenile CHNWR and CH[\JSR in the form of mortality ("kill") may occur as a result of operations of RRDS, MIDS/and SMSCG by means of entrainment, impingement, and screen contact. The areas where authorized take of CHNWR and CHNSR is expected to occur include: MontezuJlla Slough about one km downstream from the confluence of the Sacramento and 9an Joaquin rivers, the confluence of Roaring River and Montezuma Slough, and at Goodyear Slough south of Pierce Harbor. 
	/ 
	Impacts of the authorized taking also include adverse impacts to CHNWR and CHNSR related to the Project's incremental contribution)o cumulative impacts (indirect impacts). These impacts include non-lethal impingem~nt/screen contact, increased vulnerability to predation, and potential migration delays for adult CHNWR and CHNSR at the SMSCG. 
	Incidental Take Authorization of ,Covered Species: 
	This ITP authorizes incidental t,~lce of the Covered Species and only the Covered Species. With respect to incidental take of the Covered Species, CDFW authorizes the Permittee, its employees, contractors, ,c;tlid agents to take Covered Species incidentally in carrying out the Covered Activities, subject to the limitations described in this section and the Conditions of Approval identified below. This ITP does not authorize take of Covered Species from activities outsid~ the scope of the Covered Activities,
	Project Area 
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	Conditions of Approval: 
	Unless specified otherwise, the following measures apply to all Covered Activities within the Project Area, including waterways and channels within the Project Area, operation of pumps, barriers and gates, operation of the Skinner Fish Facility, pesticide application and / ,· mechanical aquatic weed removal in CCF, predator removal and relocation in CCF, and sediment removal and aquatic weed removal atthe BSPP. CDFWs issuance of this ITP and Permittee's authorization to take the Covered Species are subject 
	/ 
	1. Legal Compliance: Permittee shall comply with all applicable federal, state, and local laws in existence on the effective date of this ITP or adopted thereafter. 
	_/ 
	"/ 
	2. CEQA Compliance: Permittee shall implement anq,adhere to the measures related to the Covered Species in the Biological Resources section of the Environmental Impact Report (SCH No.: 2019049121) certified by California Department of Water Resources on March 27, 2020 as lead agency for the Project pursuant to the California Environmental Quality Act (CEQA) (Pub:"Resources Code, § 21000 et seq.). For purposes of this ITP, where the measures in the Environmental Impact Report are less protective of the Cover
	.t 
	3. ESA Compliance: PermJtree shall implement and adhere to the terms and conditions related to the Covered.Species in the United States Fish and Wildlife Service Biological Opinion Jar the Reinitiation of Consultation on Long-Term Operations of the Central Valley Project and State Water Project (Biological Opinion No. 08FBTD002019-F-0164)--(USFWS 2019 BiOp) and the National Marine Fisheries Service Biological 0pinion on Long-Term Operation of the Central Valley Project and the State Water Br~ject (Biologica
	-

	.•· 
	IJP, where the terms and conditions in the federal authorization are less protective of /' the Covered Species or otherwise conflict with this ITP, the conditions of approval set forth in this ITP shall control. 
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	4. 
	4. 
	4. 
	ITP Time Frame Compliance: Permittee shall fully implement and adhere to the conditions of this ITP within the time frames set forth below and as set forth in the Mitigation Monitoring and Reporting Program (MMRP), which is included as 
	Attachment 1 to this ITP. 
	/ 


	5. 
	5. 
	Consultation Regarding Amendment: This ITP may require an amendment if any ,, 
	one of the following conditions occur: 
	/ 



	,/ 
	• 
	• 
	• 
	Modification, reinitiation or replacement of the USFWS 2019 BJOp for DS or the NMFS 2019 BiOp for CHNWR AND CHNSR or any subseguent BiOp addressing the coordinated operations of the CVP and SWP. / 

	• 
	• 
	Modification to the Bay-Delta Plan or water rights decisions by the SWRCB affecting operations of the Project, or execution gf'binding Voluntary Agreements adopted by the SWRCB as a means of impleme'nting the Bay-Delta Plan that modify the context in which the Covered Aytivities are undertaken. 

	• 
	• 
	Modification to the project description, monitoring, studies, or Project operational criteria evaluated and requested through the AMP (Attachment 2) or independent panels convened pursuant to theUSFWS 2019 BiOp or NMFS 2019 BiOp. 

	• 
	• 
	Modification to the project description, monitoring, studies, or Project operational criteria evaluated and recommended through an independent review panel 


	/ 
	convened in response to a Condition of Approval in this ITP or a requirement in the USFWS 2019 Bi0p"6rthe NMFS 2019 BiOp. 
	• 
	• 
	• 
	Modification to Jlie Coordinated Operations Agreement including the 2018 Coordinated,dperations Agreement Addendum. 

	• 
	• 
	An unanticipated emergency condition arises that imposes a serious threat to publjc"health or safety. 


	,· 
	Perr,nittee shall notify CDFW if any of the conditions listed above occurs. Permittee shall consult with CDFW if any of the conditions listed above occur to determine 
	,: whether an amendment is necessary for reasons including but not limited to an increase or decrease in the anticipated extent of the taking of Covered Species or the 
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	impacts on the Covered Species that result from the Covered Activities, or 
	modifications to the necessary and appropriate measures to minimize and fully 
	mitigate the impacts of the taking. Permittee shall submit an application and supporting 
	information to CDFW if it requests an amendment, in compliance with the GaJifornia 
	Code of Regulations, section 783.6, subdivision (c)(1 ). CDFW will follow the 
	amendment process outlined in the California Code of Regulations, section 783.6, 
	subdivision (c) to determine whether any proposed amendment is major or minor and 
	whether additional or modified measures are necessary. This condition does not 
	modify CDFW's authorities or obligations pursuant to CESA, including the obligation to 
	amend this ITP as required by law. ,, 
	6. General Provisions: 
	6.1. Designated Representative. Within one month of the effective date of this ITP, Permittee shall designate a representative (Designated Representative) responsible for communications with CDFW and overseeing G0mpliance with this ITP. Permittee shall notify CDFW in writing within one month the'effective date of this ITP of the Designated Representative's name, business address, and contact information, and shall notify CDFW in writing if a substitute Designated Representative is selected or-identified at 
	6.2. Designated Biologist Permittee shall submit to CDFW in writing the name, qualifications, business address, and contact information of a biological monitor (Designated Biologist)within 30 days of the effective date of this ITP. Permittee shall ensure that the Des,Jgnated Biologist is knowledgeable and experienced in the biology and the natural history of the Covered Species. The Designated Biologist shall be responsible for monitorin~ Covered Activities described in Condition of Approval 7.7 to help min
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	6.3. Designated Biologist Authority. To ensure compliance with the Conditions of Approval of this ITP, the Designated Biologist shall have authority to immediately stop any activity that does not comply with this ITP, and to order any reasonable measure to avoid the unauthorized take of an individual of the Covered Species. ,, / 
	/ 
	6.4. CDFW Access. Permittee shall provide CDFW staff with reasonable access to the Project facilities and mitigation lands under Permittee control, and sryaH otherwise fully cooperate with CDFW efforts to verify compliance with or effectivene~s of mitigation measures set forth in this ITP. 
	7. Monitoring, Notification, Science and Reporting Provisions: 
	/ 
	7.1. Notification of NonwCompliance. The Desig~,ated Representative shall immediately notify CDFW in writing if it determines that the Permittee is not in compliance with any Condition of Approval of this ITP, inclu5iitig but not limited to any actual or anticipated failure to implement measures within the time periods indicated in this ITP and the MMRP. The Designated Representative/ shall report any nonwcompliance with this ITP to CDFW within 24 hours. 
	7.2. Annual Status Report. F,'efrmittee shall provide CDFWwith an Annual Status Report (ASR) no later than December 1 of every year beginning with issuance of this ITP 
	/ 
	and continuing until CDFW accepts the Final Mitigation Report identified below. The ASR 
	,,,/'' 
	shall summarize information from the prior water year October 1 through September 30. 
	Each ASR shall incluge, at a minimum: (1) a copy of the table in the MMRP with notes 
	showing the curreni"implementation status of each Condition of Approval and mitigation 
	measure; (2) a c;;opy of all SWP and CVP salvage data collected from the prior water year; 
	(3) reports otin,spections and maintenance of fish protective equipment; and (4) an assessmnt of the effectiveness of each completed or partially completed Condition of Approval mitigation measure in avoiding, minimizing, and mitigating Project impacts. 
	7

	,.-· 
	7 ,3. Final Mitigation Report. No later than 45 days after completion of all mitigation measures or 90 days prior to the expiration of this ITP (whichever is sooner), Permittee 
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	shall provide CDFW with a Final Mitigation Report. The Designated Biologist shall prepare the Final Mitigation Report which shall include, at a minimum: (1) a summary of all ASRs; 
	(2) 
	(2) 
	(2) 
	a copy of the table in the MMRP with notes showing when each of the mitigation"' measures was implemented; (3) all available information about Project-related in,cfdental take of the Covered Species; (4) information about other Project impacts on the Covered Species; (5) an assessment of the effectiveness of this ITP's Conditions of Approval in minimizing and fully mitigating Project impacts of the taking on Covered Species; 

	(6) 
	(6) 
	recommendations on how mitigation measures might be changedAo more effectively minimize take and mitigate the impacts of future projects on the <;o\,ered Species; and (7) any other pertinent information. .,, 


	7.4. Skinner Fish Facility Operations. Permittee shc}.IIWork in collaboration with CDFW to ensure essential information on salvage at tbe Skinner Fish Facility continues to be collected, verified for accuracy and quality, and reported to CDFW. CDFW will provide routine and regular oversight on operations as related to fish identification, handling, care, and transport to maintain appropriate compli9nce with ITP requirements (see Condition of Approval 8.15). This is both an essential da(a source for Conditio
	7.4.1. Maintenance and Inspection Reporting. Permittee shall submit annual reports that describe✓ r~gular inspections and maintenance of fish protective equipment at the Skinner Fjs'h Facility that may affect screening and salvage efficiencies to CDFW each year a$a part of the ASR (see Condition of Approval 7.2). Additionally, each time Peq:n;ittee inspects or conducts maintenance on fish protective equipment they shall report the activities to CDFW staff assigned to support salvage facility operations (see
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	each instance. 
	7.4.2. Skinner Fish Facility Operations Manual. Perrnittee shall ensure the existiog salvage monitoring and reporting program samples no less than 30 minutes every"two hours from November 1 through June 30. If the presence of large number of fi~hor debris may result in the loss of Covered Species in the salvage monitoring process, Permittee may operate to the existing reduced sampling time protocols for such circumstances (see Skinner Fish Facility Operations Manual v 2.0 October 19, 2005) and,c6nsult with 
	The salvage process at the Skinner Fish Facility gener~tes one of the largest data sources characterizing entrainment and take of Covered Species with a high amount of sampling effort. Reducing count times greatly reduces the ability to detect fish in the salvage facility sampling process, and often these outages occur concurrent with conditions which may be conducive to entraihment events. The intent of this Condition is to ensure a clear understanding exists qetween Permittee and CDFW regarding the circum
	/ 
	Permittee shall work with c6Fw to update the Skinner Fish Facility Operations Manual and submit a draft updated manual to CDFW by June 30, 2021 for review. The updated draft operations manual.shall include a new protocol for the Skinner Fish Facility which describes the d~,cision-making process prior to reducing sampling times and the protocol used to determt'ne whether Covered Species are present during debris removal efforts. 
	,· 
	Permittee shall work with CDFW to address comments on the draft manual and submit the finaJr~vised Skinner Fish Facility Operations Manual to CDFW for approval before September 30, 2021. Permittee shall operate the Skinner Fish Facility as described in the fioal CDFW-approved Skinner Fish Facility Operations Manual no more than 15 days after it is approved by CDFW. 
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	7.4.3 Continue to Refine Loss Equation. Permittee shall continue to refine the loss 
	equation through annual performance evaluation studies for each component of the loss equation, including but not limited to: salvage at the Skinner Fish Facility, pre-screen· loss, louver (screen) efficiency, and handling and trucking loss. Performance evaluati9n'studies shall also include post release survival studies on salvaged fish to evaluate loss associated with predation and reduced fitness as a result of the salvage and release process. Permittee shall work with Reclamation, CDFW, NMFS, and USFWS t
	,' 
	7.5. Winter-and Spring-run Chinook Salmon Monitoring and Science Requirements. To improve understanding of CHNWR and CHNSR ~iopulation size, life history diversity, migration patterns, survival rates, habitat use, and impacts from water-operations related 
	,,, 
	stressors, Permittee as a part of the AMP shalrinitiate, fund, and implement new monitoring and science. This new monitoring and science shall include the elements identified in Conditions of Approval 7.5:1; 7.5.2, and 7.5.3, and shall be combined with existing surveys and data to: 1) contin'ue to build knowledge regarding the biology and life history of CHNSR and CHNWR; 2-(better understand potential impacts of Project operations on CHNWR and C!7NSR; 3) continue to refine the CHNWR juvenile production esti
	7.5.1 Upstream Monitoring During Water Transfer Window. CHNSR are vulnerable to redd dewaterh{g and juvenile stranding when flows in tributaries are increased rapidly to initiate a water transfer, then decreased rapidly following the end of a water transfer. Permittee as part of the AMP shall develop a plan to monitor relevant flow rates prior to, during, and after all water transfers and redd distribution, redd dewatering, and juvenile stranding during the Project water transfer window and submit the draft
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	Permittee shall work collaboratively with CDFW to address comments on the draft plan before it is finalized and submitted to CDFWfor approval. Permittee shall implement the final Water Transfer Monitoring Plan no more than 30 days after CDFW approval and provide data to CDFW annually t.hereafter within 30 days of the end of the waterJransfer window. Additionally, Permittee shall notify the Designated Representative as,soon as possible, and no more than 24 hours, after each redd dewatering or juvenile strand
	7.5.2 New and Ongoing Monitoring Required to Develop and Establish a Spring-run Chinook Salmon JPE. Within 30 days of.the effective date cif thislTP, Permittee as part of the AMP shall convene a Spring-r~n JPE Team including experts from CDFW, DWR, NMFS, USFWS, and Reclamation. To further advance cgJlaboration, upon convening, the Spring-run JPE team may invite other experts in fish b,Jdlogy, hydrology, or operations of the SWP and CVP to meetings of the Spring-run JPE'..Team to assist with discussion and a
	1/ 
	with the Spring-run JPE Team that describes monitoring required to inform the development of the JPE prior to December 1, 2020. The plan shall include, but not be limited to: 
	• Feather River adult passage'monitoring and escapement surveys: Monitoring needed to develop adult ,spawner abundance estimates from which to derive 
	/ 
	production estimates,/Monitoring includes continuing redd surveys and carcass surveys for CHNSR"and collecting genetic samples from all carcasses. 
	• Lower Yuba Rtver adult passage monitoring and escapement surveys: Monitoring needed to deVelop adult spawner abundance estimates from which to derive producti9rf estimates. Monitoring includes continuing adult salmon id passage surveys,,via the Vaki Riverwatcher at Daguerre Point Dam, redd surveys for CHNSR, upstream of Daguerre Point Dam, and carcass surveys for CHNSR upstream of Daguerre Point Dam. Collect genetic samples from all carcasses. 
	• ,, Deer, Mill, and Butte Creek adult passage monitoring and escapement surveys: 
	Monitoring needed to develop adult spawner abundance estimates from which to derive production estimates. Monitoring includes passage surveys via video · 
	/ 
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	. monitoring stations on Deer, Mill and Butte creeks, carcass surveys, and redd 
	surveys. 
	• 
	• 
	• 
	Feather River rotary screw trap monitoring at RM 61 and 45. 8: Monitoring to ,, provide estimates of the number of CHNSR emigrating through the upper)imits of the Feather River via two existing rotary screw traps located at RM 45.8 {High Flow Channel RST) and RM 61 (Low Flow Channel RST). / 

	• 
	• 
	Feather River rotary screw trap monitoring near Beer Can Beach: ·New monitoring near Beer Can Beach (river mile seven) to provide estimates of the number of CHNSR entering the Delta from the Feather River Basin. D,fta obtained would be used to integrate all Feather River Basin-origin fish into t~e JPE. The data obtained can also be used as a point of comparison for reach;specific loss estimates from upstream sites when used in conjunction with acoustic telemetry data. 

	• 
	• 
	Lower Yuba River rotary screw trap monitoring(Monitoring to provide estimates of the number of CHNSR emigrating through Jhe lower Yuba River via two rotary screw traps located near Hallwood Boul~vard. Collect genetic samples on all length-at-date CHNSR. These data c;in also provide an upstream measurement to assess reach-specific loss estimates in coordination with acoustic telemetry data. 

	• 
	• 
	Deer, Mill, and Butte Creek rotaty screw trap monitoring: Monitoring needed to develop in-season production estimates and provide data on the egg-to-fry survival and emigration timing of yearling and young-of-year CHNSR. Collect genetic samples on all length-::at-date CHNSR. These data can also provide an upstream measurement to a&S:e;ss reach-specific loss estimates in coordination with acoustic telemetry data./ 

	• 
	• 
	Tisdale Weir and Knights Landing rotary screw trap monitoring: Monitoring is 


	/ , 
	needed to,provide estimates of the number of CHNSR entering the Delta from the 
	Sacramento River Basin. Collect genetic samples on all length-at-date CHNSR. 
	. 
	,, 

	The,,data obtained can be used as a point of comparison for reach-specific loss estimates from upstream sites. Weir overtopping and Sutter Bypass activation can 
	/ 
	,, influence the detectability of Chinook salmon at the Knights Landing monitoring station. Water entering the Sutter Bypass provides an alternative route in which juvenile salmon are routed around the Knights Landing monitoring station. 
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	Monitoring upstream of Tisdale Weir will provide an additional measure of· abundance prior to weir influence. 
	• 
	• 
	• 
	Rotary screw trap acoustic tagging monitoring: Monitoring using acoustic tagged fish to provide estimates of loss and timing of yearling CHNSR emigrants_jn'the fall and emigrating young-of-year CHNSR in the spring at all new and ongoing rotary screw traps.· / 

	• 
	• 
	Genetic identification of CHNSR to support ongoing and new mqn1toring and development of a CHNSR JPE: Genetic samples shall be colle't:ted from all fish (or a subsample of fish where appropriate) and analyzed to r~ce to improve identification of CHNSR-sized fish observed during monitoring and better inform migration and production estimates. Permittee shall .,coordinate with the CDFW Genetics Lab and NMFS Southwest Fisheries ScJence Center regarding the methodology for collecting and analyzing all genetic s

	• 
	• 
	Trap capture efficiency studies: Research to guide annual CHNSR JPE calculations using current methods of visibly marking trap captured and hatchery sourced fish including late fall-run an9 fall-run Chinook salmon. Studies should also include developing trap efficiency _models using the paired acoustic tagged (AT)­coded-wire tagged (CWT) releases from Livingston Stone National Fish Hatchery (NFH), Colman NFH, and Feather River Hatchery. 

	• 
	• 
	A list of the entities that s)lall receive funding from Permittee to implement required 


	monitoring program~>· " This list of required monitcfring may be modified in the final monitoring plan if approved by CDFW. Permittee shq.ll"'work collaboratively with the Spring-run JPE Team members to incorporate edits antf comments on the draft Spring-run JPE Monitoring Plan while preparing the fipcfl plan. After the final Spring-run JPE Monitoring Plan is approved in writing by CPFW, Permittee shall fund and implement required monitoring beginning the calendar year after the effective date of this ITP, 
	• Review data obtained from new and ongoing monitoring programs, 
	Incidental Take Permit No. 2081-2019-066-00 CALIFORNIA DEPARTMENT OF WATER RESOURCES LONG TERM OPERATION OF THE STATE WATER PROJECT IN THE SACRAMENTO-SAN JOAQUIN DELTA 
	• 
	• 
	• 
	Review methods used to implement monitoring and recommend adjustments as they deem appropriate, 

	• 
	• 
	• 
	Formulate an approach to calculating a CHNSR JPE, including the following elements: ~· 

	o 
	o 
	o 
	Total in-river escapement, 

	o 
	o 
	Adult female estimate, 

	o 
	o 
	Adult female estimate minus pre-spawn mortality, 

	o 
	o 
	Average fecundity, 

	o 
	o 
	Total viable eggs, 

	o 
	o 
	Estimated egg-to-fry survival based on Juvenile Production Index (JPI) at ongoing and new monitoring stations/total via?ble eggs, 

	o 
	o 
	Fry equivalents of juvenile production, 

	o 
	o 
	Fry-to-smolt survival estimates, 

	o 
	o 
	Number of smelts, and 

	o 
	o 
	Upper river to Delta survival. 



	• 
	• 
	Request additional monitoring if it is geemed necessary to complete a CHNSR JPE within five years of the effective date of this ITP, 

	• 
	• 
	Recommend approaches to using the CHNSR JPE and monitoring results as operational criteria to minimize take of CHNSR as a result of Project operations, including operations at th,,e south Delta export facilities, and 

	• 
	• 
	Evaluate the need to revise and update the plan to incorporate genetic testing of CHNSR when it becomes available. 


	Permittee shall make all raw data acquired as a part of the monitoring program available to members of the Spring-run JPE Team within ten days of a request. 
	Within four years of the effective date of this ITP, and in collaboration with the Spring-run JPE Team,, Permittee shall review data collected over the past four years and prepare a draft pl~nthat describes the approach to calculating a CHNSR JPE and long-term monitoring needed to collect the data to calculate a CHNSR JPE annually. Permittee shall sybmit the draft plan to the Spring-Run JPE Team for review and work collaboratively with team members to incorporate their comments into the final draft. Permitt
	Incidental Take Permit No. 2081-2019-066-00 CALIFORNIA DEPARTMENT OF WATER RESOURCES LONG TERM OPERATION OF THE STATE WATER PROJECT IN THE SACRAMENTO-SAN JOAQUIN DELTA 
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