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1.0
POTENTIAL M ANAGEMENT ALTERNATIVES CONSIDERED BY THE SYRTAC

The Santa Ynez River Technical Advisory Committee (SYRTAC) identified a wide range of
potentid management dternatives to improve conditions for fishery resources, especidly
rainbow trout/steelhead. These were detailed in the report entitled, Santa Ynez River Fisheries
Management Alter natives, which was prepared by the SYRTAC on March 11, 1998. Most
dternatives focused on the maingem Santa Ynez River and tributaries below Bradbury Dam,
while some addressed actions above Bradbury Dam, mainly providing passage for sedhead to
gpawning and rearing habitat in the upper basn. The types of measures considered included
physica enhancement of stream habitat, measures to manage or increase flows, remova of
passage impediments, fish supplementation, fishing regulaions in the lower river, and predator
removal. Each of the 48 dternatives was described conceptudly, dong with the expected
biologica benefits and congtraints to successful implementation.

Members of the SYRTAC screened and ranked each dternative.  Screening criteria were
goplied to determine if an action was infeasible or faced clear obstacles to implementation,
which diminated two dternatives from further consideration. A three-tiered ranking process
was used to evauate the remaining dternatives. Of greatest importance was the biologica
benefits provided for fishery resources. The second ranking stage evauated likdihood of
success and cost variables, and the third ranking stage considered congtraints such as access to
land, requirements for operations and maintenance, inditutiona coordination and landowner
permission for suggested actions on private land.

Twenty-sx promising dternatives were identified in the screening and ranking process. Actions
that would improve habitat conditions in the lower Santa Ynez basin for over-summering and
juvenile rearing received the highest rankings for biologica benefits, especidly dternatives that
increased flows in the mainstem below Bradbury Dam and in Hilton Creek. The most promising
can be grouped into several categories.

1. flow-rdated measures to improve habitat in the mainstem below Bradbury Dam and
Hilton Creek;

enhancement of physical habitat in the mainstem and tributaries below Bradbury Dam;
remova of passage impediments in the maingem and tributaries below Bradbury Dam;
trap-and-truck measures to provide access to habitat above Lake Cachuma;

o WD

stock supplementation measures; and
6. reduction of direct mortdity from anglers or predators in the lower basin.

All the origind dternatives are presented in severd tables for the mainsgem below Bradbury
Dam (Table A-1), tributaries below Bradbury Dam (Table A-2), and the upper basin (Table A-
3). The tables indicate which dternatives were included in the Management Plan. In addition,

A-1-1



short paragraphs describing those dternatives not covered in more detal in the Pan, are
included below. Mot of the dternatives recommended in the Management Alternatives Report
have been carried forward into the Fish Management Plan. Some actions have been modified.
For example, predator remova below Bradbury Dam now will be conducted only in
conjunction with fish rescue operations. Other dternatives have been put on hold due to serious
inditutional obstacles. In particular, transporting adult steelhead around Bradbury Dam to
gpawning habitat in the upper basin raises problems of moving alisted species to an area outsde
their defined range. (The Nationd Marine Fisheries Service [NMFS] defined the Southern
Cdifornia Stedhead Evolutionarily Significant Unit [ESU] as the anadromous segments [open to
the ocean| of streams from the Santa Maria River south to Malibu Creek. In the Santa Ynez
River, rainbow trout/steelhead downstream of Bradbury Dam are protected as an endangered
species, but landlocked steelhead above Bradbury Dam are not included in the ESU.)

Findly, a new action has been introduced snce the Management Alternatives report was
prepared to complement other enhancement measures. This action, public education and
outreach, will be especidly important, Snce many actions in the lower basn can only be
implemented through voluntary participation by private landowners.
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Table1l-1. Management Alternatives Considered for the Mainstem Santa Ynez
River below Bradbury Dam
Number | Management Alternative | Priority Comments
Action?
M AINSTEM BELOW BRADBURY DAM
Flow-related Measures
1 Conjunctive use of water rights Y Provides year-round rearing habitat
releases and Fish Reserve
Account
2. Direct recharge of groundwater N Institutional concerns, public opposition
using alternate rel ease points
along mainstem below Bradbury
Dam
3. Manage flood-control releases N Low biological benefits
4, Additional mainstem flow Y Included in conjunctive use of water rights
releases from Fish Reserve releases and Fish Reserve Account
Account
5. Surcharge reservoir for Fish Y Provides additional water for habitat
Reserve Account maintenance
6. Purchase water and/or water N Water not available for purchase
rights for flows in mainstem
below Bradbury Dam
7. Recirculate/recycle flowsin N Not technically feasible
mainstem below Bradbury Dam
Habitat Enhancements
8. Riparian enhancement along N Lack of landowner interest
mainstem below Bradbury Dam
9. Mainstem stream channel Y Focus on improving refuge poolsfor rearing
modifications below Bradbury habitat
Dam
10. Instream structures in mainstem Y Focus on improving refuge poolsfor rearing
below Bradbury Dam (e.g., and spawning habitat
woody debris, boulders)
11. Place gravel in mainstem below N Spawning gravels not limiting
Bradbury Dam
12, Conservation easements along N Lack of landowner interest
mainstem below Bradbury Dam
Fish Passage
13. Passage impediment removal in N Lack of landowner interest
mainstem below Bradbury Dam
14. Passage channel at lagoon N Low biological benefit, adverse effects on
beach impediment (i.e., breach other listed species (i.e., tidewater goby)
sandbar)
15. Fish ladder at Bradbury Dam N Not technically feasible, biological concerns
16. Fish ladder from Hilton Creek to N Not technically feasible, biological concerns

Lake Cachuma

A-1-3




Table 1-1.

Management Alternatives Consdered for the Mainstem Santa Ynez
River below Bradbury Dam -cont’d-

Number | Management Alternative | Priority Comments
Action?
Fish Passage -cont.d-
17. Trap-and-truck adults from N Institutional obstaclesin transporting alisted
mainstem below dam to Lake species above Bradbury Dam
Cachuma above dam and
outmigrants from aboveto
below dam
18. Trap-and-truck SY R adults from N Institutional obstaclesin transporting alisted
mainstem below dam to outside species
SYR drainage
Predator Removal
19. Remove warmwater fish below Y In conjunction with fish rescue operationsin
Bradbury Dam Hilton Creek and select upper mainstem sites
Fishing Regulations
20. Fishing moratorium below Y Already implemented
Bradbury Dam
Fish Supplementation
21 Use southern steel head stocks N Institutional concerns
in hatchery programsto
supplement wild population
below Bradbury Dam
22, Transfer broodstock from the N Institutional obstacles, biological concerns
upper basin to the mainstem
below Bradbury Dam
23. Streamside incubators along N Low biological benefit, institutional concerns
mainstem below Bradbury Dam
24, Spawning channels along Y This concept has been folded into the channel

mainstem

extension for Hilton Creek
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Table1l-2. Management Alternatives Consdered for Tributaries below Bradbury

Dam
Number | Management Alternative | Priority Comments
Action?
TRIBUTARIESBELOW BRADBURY DAM
Flow-related Measures

25, Purchase water/water rights to N Water not available for purchase
increase tributary flow below
Bradbury Dam

26. Pump/siphon Cachumawater to Y Highly promising
Hilton Creek

27. Continuous pump and/or recycle N Not technically feasible
flowsin tributaries below
Bradbury Dam

28. Groundwater wellsto augment N Not technically feasible
tributary flow below Bradbury
Dam

Habitat Enhancements

29. Instream structuresin tributaries Y Within conservation easements
below Bradbury Dam

30. Place gravel in tributaries below Y Within conservation easements
Bradbury Dam

31 Conservation easements on Y Voluntary participation by the landowner?
tributaries below Bradbury Dam

32. Riparian enhancement along Y Within conservation easements
tributaries below Bradbury Dam

3. Extend channel of lower Hilton Y Creates new spawning and rearing habitat
Creek

Fish Passage

Passage impediment removal in Y Provides access to additional habitat
tributaries below Bradbury Dam

35. Trap-and-truck adults from N Institutional obstacles, reduced passage
mainstem below dam to problems after implementation of Alt. # 34
tributaries below dam (impediment removal)

36. Trap-and-truck outmigrants at N Downstream passage not limiting,
tributaries below Bradbury Dam institutional and technical obstacles
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Table 1-3.

Management Alternatives Considered for the Mainstem Santa Ynez
River and Tributaries above Bradbury Dam

Number

Management Alternative

Priority
Action?

Comments

M AINSTEM ABOVE BRADBURY DAM

Flow-related Measures

37.

Modify flow releases from
Gibraltar Dam

N

Limited biological benefit

Physical Habitat Enhancements

38. Place gravel in mainstem above N Limited biological benefit, spawning habitat

Lake Cachuma not limiting
Fish Passage

39. Trap-and-truck adults from N Access difficulties to the upper basin,
mainstem below dam to biological and institutional concernsin
mainstem above Lake Cachuma transporting a listed species

40. Trap-and-truck outmigrants N Technical and institutional concerns
(smolts) from mainstem above
L ake Cachumato estuary

Predator Control

4. Remove warmwater fish from N Limited biological benefit, institutional
mainstem above L ake Cachuma concerns, infeasible

42, Remove warmwater fishin Lake N Limited biological benefit, institutional
Cachuma concerns, infeasible

43, Remove warmwater fish from N Limited biological benefit, institutional
Gibraltar Reservoir concerns, infeasible

44, Remove warmwater fish from N Limited biological benefit, institutional
Jameson Lake concerns, infeasible

TRIBUTARIESABOVE BRADBURY DAM
Fish Passage

45, Trap-and-truck adults from N Access difficulties to upper basin, biological
mainstem below dam to and institutional concernsin transporting a
tributaries above dam listed species

46. Trap-and-truck outmigrants Y Technical and institutional concerns
(smolts) from tributaries above
L ake Cachumarto estuary

Predator Control

47. Remove warmwater fish from N Limited biological benefit, institutional

tributaries above L ake Cachuma concerns, infeasible
Fish Supplementation
48, Supplemental rearing facilities N Institutional concerns, need for

on tributaries above Bradbury
Dam

supplementation not clear
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2. Alternate release points along mainstem below Bradbury Dam

This dternative suggests releasing State Water Project (SWP) water into the Santa Y nez River
near the Robinson Bridge (Highway 246 Crossing) and near Rucker Road in lieu of the Below
Narrows Account. This might elevate the water table below the Narrows and benefit migrating
fish later in the year. SWP water could also be released 2.5 miles downstream of Budllton as
part of the Above Narrows Account.

The Department of Fish and Game has expressed concerns that anadromous steelhead may
obtain false cues for imprinting if they were exposed to SWP water from the Sacramento-San
Joaquin Delta. Furthermore, the public voiced opposition to dternate rel ease points and the use
of SWP. Due to the uncertain benefits for rainbow trout/steehead, inditutional concerns and
public opposition, this dternative will not be considered further at thistime.

3. Manage flood-control releases

This dternative examines the possibility of conducting “pre-releases’ of flood-control releases
(in advance of expected storm events) from Lake Cachuma to increase or improve the pattern
of streamflows for fisheries downstream of Bradbury Dam. The opportunities for manipulating
sorm-related releases to benefit rainbow trout/steelhead are limited by the unpredictability of
the actua occurrence, duration and magnitude of a potential storm event, the flashy hydrology of
the upper Santa Y nez watershed, the difficult control of the spillway gates, and the lack of a
flood control poal in the Cachuma Project that can be actively managed.

6. Purchase water and/or water rightsfor flows in mainstem below Bradbury Dam

Purchasing water from existing water rights holders or the outright purchase of their water rights
are two means of increesing sreamflow. Both methods would be most advantageous in
dtuations where supplementa water would improve indream habitat conditions by either
increasing the amount of sreamflow a a particular time of year or ensuring that the stream
remains alive stream throughout the year (restoring perennia flow).

The complexity of the Santa Ynez River water rights and current land use policies make this
dterndtive likely infeasble. Purchasing additiond water rights will not be pursued further a this
time.

7. Recirculate/recycle flowsin the mainstem below Bradbury Dam

Recirculaion of baselevd sreamflows with a pumping system could be used to improve
aqudic habitat within a smdl portion of the river by maintaining higher flow conditions for a
longer part of the dry season.
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This dternative, however, faces serious technologica chalenges, would be expensive to operate
and mantan, might result in unacceptable environmenta impacts, requires landowner
cooperation and would improve only limited lengths of stream. Therefore, it will not be pursued
further a thistime,

8. Riparian enhancement along mainstem

Riparian enhancement dong the maingem might improve rainbow trout/steelhead habitat
through a number of factors (see C.3.2.3.3). Even though many parts of the mainsem are too
wide for riparian planting to directly improve habitat by shading, riparian vegetation could
provide sufficient shading during low-flow conditions, when the stream follows the bank, and
add to the overdl hedth of the sysem. However, the opportunity for redizing these biologica
benefits is limited because dong those parts of the maingem best suited for riparian
enhancement, landowner cooperation is lacking. This dternative will be put on hold pending
landowner approval.

11. Place gravel in mainstem

Addition of gravd may increase the amount of avalable spawning habitat for ranbow
trout/steelhead, and improve rainbow trout/steelhead populations in portions of the mainstem
where spawning grave is the primary limiting factor. However, lack of fry habitat, not spawning
habitat, was identified as the overdl primary limiting factor in the lower Santa Ynez River,
according to the analyss in the Contract Renewa EIR/EIS (ENTRIX 1995). In the aress
lacking gravels, hydrologica conditions and geomorphic processes indicate that gravels do not
tend to accumulate there in the long term. Adding gravel here could impact downstream habitat

(e.g., filling of poals).
Due to the uncertain biologica benefits, this dternative will not be pursued further a thistime.
12.  Conservation easements along river channel of mainstem

Conservation easements aong the mainstem could be used to improve rainbow trout/steel head
habitat in anumber of ways (see 3.3.1), provided that landowners are willing to participate.

The fallure to locate interested landowners in priority areas eiminates the option of pursuing this
dterndive a thistime.

13. Passage impediment removal in the mainstem below Bradbury Dam

The removad of physicd passage impediments can improve opportunities for rainbow
trout/steelhead to migrate upstream and downstream during periods of moderate and low
sreamflow. Landowner participation is required in order to access the stream and remove
impediments.
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This dternative is placed on hold, pending further evduation of passage problems in the
mainstem Santa Y nez River and landowner approva in priority reaches.

14. Passage channel at the lagoon impediment (breaching of the sandbar)

Mechanica breaching of the sandbar would alow migrating stedhead to enter or exit the Santa
Y nez River when a sandbar closes off the lagoon from the ocean. However, this would only be
beneficid during stedhead migration, and when river flows are high enough to provide
continuous passage within the stream.  Furthermore, breaching the sandbar may have adverse
impacts on juvenile sedhead rearing in the lagoon, and on other species, particularly the listed
tidewater goby. This fish inhabits the lagoon and the tiddly influenced region of the river, and
prefers cam conditions which occur when the lagoon is closed (J. Smith, pers. comm.). ESA
consultation with the USFWS would be required to implement this action.

At this time, breaching of the sandbar will not be pursued further due to the above mentioned
complications.

19. Remove warmwater fish below Bradbury Dam

The removd of non-native warmwater fish, such as largemouth bass, bluegill sunfish, and catfish,
from below Bradbury Dam could be beneficid to juvenile steehead by reducing predation and
competition. However, the benefits would be temporary because of recolonization from other
aress (the mainstem, Lake Cachuma, and/or the tributaries).

In generd, fish control projects have had limited success (Meronek et al., 1996), and in
particular, the Long Pool and Stilling Basin have been recolonized by non-natives after a
thorough remova in 1997 (Engblom, pers. comm.).

Due to the high likdlihood of recolonization, a wholesdle remova program would be infeasible
on a long-term basis. Furthermore, DFG does not support such an effort (C. Raysbrook,
CDFG, pers. comm.). Predator remova is being evauated on a case-by-case bass in
conjunction with fish rescue operations in Hilton Creek and sdected upper mainstem sites, and
after consultation with SYRTAC, NMFS, DFG, Reclamation and FWS.

20. Fishing moratorium downstream of Bradbury Dam

A year-round fishing moratorium in weters of the Southern Cdifornia Steelhead ESU has been
implemented for two years. This includes the waters below impassible dams, such as Bradbury
Dam. Fshing is prohibited on the Santa Ynez River and its tributaries below Bradbury Dam.
This reduces disturbance of rainbow trout/stedhead and will complement habitat enhancement
efforts to improve population numbers.
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21.  Wild steelhead hatchery

The rainbow trout/steelhead population of the Santa Y nez River could be directly supplemented
by producing fish a a hatchery, usng genetically compatible stocks.

In generd, CDFG does not support using artificid means to supplement stedlhead populations,
such as hatchery programs and spawning channels, and rates this as an unacceptable option (C.
Raysbrook, CDFG, pers. comm.). According to policies of the CDFG and Fish and Game
Commission, artificia supplementation and rearing would only be dlowed if current factors thet
are limiting the population €.g., passage obstacles, habitat disturbances) are aleviated (D.
McEwan, CDFG, pers. comm.).

The current Plan considers the use of a southern steelhead hatchery only for stocking programs
in the upper basin, as a means to protect the genetic integrity of native stocks. The need for
supplementation in the lower basin is on hold, pending the outcome of habitat improvements.

22.  Transfer broodstock from the upper basin to the mainstem below Bradbury
Dam

Supplementation of the lower river with adults or eggs from the resdudized population of
rainbow trout/steelhead upstream of Bradbury Dam could boost production in the lower river.

However, CDFG does not support using artificiad means to supplement steelhead populations,
such as hatchery programs and spawning channds (C. Raysbrook, CDFG, pers. comm.).
According to policies of the CDFG and Fish and Game Commission, artificia supplementation
and rearing would only be dlowed if current factors that are limiting the population (e.g.,
passage obstacles, habitat disturbances) are dleviated (D. McEwan, CDFG, pers. comm.).

Based on indtitutiond and biologica concerns, this dternative will not be pursued further & this
time.

23.  Streamsideincubatorsin mainstem below Bradbury Dam

Egg survivd of ranbow trout/stedhead might be improved through the use of streamdsde
incubators to maintain ided conditions for egg growth and surviva.

Instream incubation techniques have had varying degrees of success (e.g., Harshbarger and
Porter 1982, Bams 1985). Severd of the technical and biologica factors contributing to the
uncertainty of success and low biologicd benefit of this dternaive include the need of high
quality water, monitoring and maintenance of the incubators, the potentia risk of predation on
young stedhead, the cooperation of private landowners, and the potentia risk of vandaism.

CDFG does not support using artificid means to supplement stedlhead populations, such as
hatchery programs and spawning channels (C. Raysbrook, CDFG, pers. comm.). According
to policies of the CDFG and Fish and Game Commission, artificid supplementation and rearing
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would only be dlowed if current factors that are limiting the population (e.g., passage obstacles,
habitat disturbances) are dleviated (D. McEwan, CDFG, pers. comm.).

Due to the above-mentioned obstacles, this dternative will not be considered further a thistime.
25. Purchase water/water rightsto increase tributary flows below Bradbury Dam

Purchasing water from existing water rights holders or the outright purchase of their water rights
are two means of increesing sreamflow. Both methods would be most advantageous in
dtuations where supplementa water would improve indream habitat conditions by either
increesing the amount of sreamflow a a particular time of year or ensuring that the stream
remains alive stream throughout the year (restoring perennia flow).

The water rights Situation in the Santa Y nez River watershed and current land use policies make
this dternative unatractive and likely infeasble. Purchasng additiond water rights will not be
pursued further at thistime.

27. Recirculate/recycle flowsin live reaches of tributaries

Recirculaing base-level streamflows with a pumping system could be used to improve aquatic
habitat within a smdl portion of tributaries with perennid flow by mantaining higher flow
conditions for alonger part of the dry season.

This dternative, however, faces serious technologica chalenges, would be expensive to operate
and mantan, might result in unacceptable environmenta impacts, requires landowner
cooperation, the purchase of additiona water rights, and would improve only limited lengths of
sream. Therefore, it will not be pursued further a thistime.

28. Groundwater wells to augment tributary flow

A series of groundwater wells could be used to augment instream flows and reduce water
temperature during critica periods of low flows in perennid tributaries.

Rdaivey little information exists, however, on groundweater conditions or the potentid
production of a proposed well fidd in likely watersheds. Geologic studies generdly characterize
the consolidated rock aguifers in the Santa Ynez mountains as non-water-bearing, except for
fractured sandstone deposits.

Furthermore, the cods for congruction, operation, and maintenance of wells, pumps, and
conveyance dructures ae likdy to be high.  Additiond condraints include the

accessbility of potentid well dtes, access to private lands, providing eectricd service,
maintaining adequate water qudity, and potential adverse effects on loca hydrology due to
pumping.
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Due to the technicd problems, this aternative will not be pursued further & thistime.

35.  Trap-and-truck adults from mainstem below Bradbury to tributaries below
Bradbury

Trap-and-truck operations can be used to facilitate upstream passage of adult rainbow
trout/steelhead around naturd or man-made passage barriers in the mainsem to spawning
habitat in the tributaries below Bradbury Dam.

Passage impediment removal below Bradbury Dam (Alternative 34) will reduce the need for
trgp-and-truck operations on the mainstem below the dam. In addition, due to possible
mortdlities related to trgp-and-truck procedures and ingtitutiona obstacles, this dternative will
not be pursued further a thistime.

36. Trap-and-truck outmigrants at tributaries below Bradbury Dam

This dterndtive can be coupled with another measure to provide upstream passage for adult
spawners (Alternative 35), or it can provide downstream passage for residualized steelhead.
However, downstream transport of juveniles and adults in other systems has generdly been less
successful than upstream transport of adults because the typica high streamflows make it more
difficult to collect downstream migrants. Furthermore, large numbers of juveniles must be
trangported in order to produce a discernible effect in the number of returning adults. Findly,
downstream passage is not likely to limit fish populations on the tributaries below Bradbury
Dam.

Due to the inditutiona obstacles caused by handling of the lisged stedhead involved in this
dterndive, and the limited biologicd benefits, this dternative will not be pursued further & this
time.

37. Modify flow releases from Gibraltar Dam

Habitat in the maingem Santa Ynez River between Lake Cachuma and Gibrdtar Dam could
benefit from water rleased from Gibrdtar Reservair, utilizing existing water rights releases (Gin
Chow releases). Water released from Gibrdtar Dam would subsequently be recovered and
gored in Lake Cachuma, which would provide fisheries and habitat benefits with a minimum of

water supply impact.

Since the dternatives suggesting the transport of steelhead above Lake Cachuma have been put
on hold, the need for additiona water releases from Gibratar Reservoir to improve habitat
above Cachuma has also been reduced. Furthermore, due to the transit losses between
Gibrdtar and Cachuma, it is uncetan how much additiond water would

be contributed to Lake Cachuma to be used for downstream releases. Because of the limited
benefits to stedheed, this aternative will not be pursued further a thistime.

A-1-12



38. Place gravel in mainstem above Lake Cachuma

Periodic addition of spawning gravel could improve spawning habitat in the maingem above
Lake Cachuma  This measure assumes that the rainbow trout/steelhead population is limited
principaly by the lack of good quality spawning gravel. To benefit the rainbow trout/steelhead
population below Bradbury Dam, successful passage of stedhead (outmigrating juveniles and
possibly upstream-migrating adults) around or through Lake Cachuma would be required.
Adequate streamflows for spawning, incubation and fry rearing must so be present.

In the areas currently lacking gravel, hydrologica conditions and geomorphic processes indiceate
that gravels do not tend to accumulate there in the long term.  Adding gravel here could impact
downstream habitat (e.g., filling of pools).

Moreover, previous habitat surveys upstream of Bradbury Dam (ENTRIX 1995) showed that
spawning habitat was not limiting. Since the dternatives suggesting the transport of steelhead
above Lake Cachuma have been put on hold, and due to the low benefits of placing grave in
the mainstem upstream of the dam, this dternative will not be pursued further at thistime.

41. Remove warmwater fish from mainstem above Lake Cachuma

The removd of non-native warmwater fish, such as largemouth bass, bluegill sunfish, and cetfish,
from the maingem above Cachuma could benefit native fish. The benefits would be temporary,
however, because of recolonization by survivors or warmwater fish from other aress (the
mainstem, Lake Cachuma, spill from Gibrdtar Reservoir, and/or the tributaries). In generd, fish
remova programs in other systems have often failed or had only short-term success (Meronek
et al., 1996). Furthermore, DFG does not support such an effort (C. Raysorook, CDFG,
pers. comm.). Thus, thisdternative will not be pursued at thistime.

42. Remove warmwater fish in Lake Cachuma

Non-native warmwater fish, such as largemouth bass, bluegill sunfish, and catfish, can prey on
andl| fish, such as young ranbow trout/seehead and arroyo chub. The warmwater fish
population in Lake Cachuma also acts as a source of predators for the Santa Ynez River
upstream and downstream of the lake. Undertaking remova of warmwater fishes from Lake
Cachuma would be technically and economicdly infeasible, due to the large Size of the reservair,
the large numbers of fishes, and the importance of the sport fishery for these species.
Furthermore, DFG does not support such an effort (C. Raysbrook, CDFG, pers. comm.).

43. Remove warmwater fish in Gibraltar Reservoir

Removd of non-native warmwater fish, such as largemouth bass, bluegill sunfish, and catfish,
has been suggested to reduce predation on smdl native fish. Predator remova occurred
through naturd means several years ago when Gibrdtar Reservoir dried up (1989-1991).
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However, DFG does not support such an effort (C. Raysbrook, CDFG, pers. comm.).
Underteking remova of warmwater fishes from Gibrdtar Reservoir by means other than
reservoir drawdown would likely be technicaly infeasble. This dternative will not be pursued
further at thistime.

44. Remove warmwater fish in Jameson Lake

The removd of non-native warmwater fish, such as largemouth bass, bluegill sunfish, and cetfish,
may reduce the source of predators for the Santa Y nez River upstream and downstream of the
lake. However, fish remova programs have often failed or had only short-term success
(Meronek et al., 1996). Furthermore, DFG does not support such an effort (C. Raysbrook,
CDFG, pers. comm.). Undertaking remova of warmwater fishes from Jameson Lake would
likely be technicdly infeasible and will not be pursued further a thistime.

47. Remove warmwater fish from tributaries above Lake Cachuma

The removd of non-native warmwater fish, such as largemouth bass, bluegill sunfish, and catfish,
may increase surviva of rainbow trout/stedlhead and other native species in tributaries above
Lake Cachuma. However, fish remova programs have often faled or had only short-term
success (Meronek et al., 1996). Recolonization by fish from Cachuma would be expected in
accessible areas of these tributaries. Furthermore, DFG does not support such an effort (C.
Raysbrook, CDFG, pers. comm.).

The likelihood of recolonization by warmwater fish from Lake Cachuma, low biologica benefits,
the chance for high incidenta environmental impacts and difficult access make this dternative
infeesble.

48.  Supplemental rearing facilities on tributaries above Bradbury Dam

This dternative would enhance production by providing supplementd rearing opportunities on
perennid tributaries upstream of Lake Cachuma, where water is more plentiful. Implementation
of this dternative would require consultation with the U.S. Forest Service for construction of
facilities on Forest Service land. It would be most promising in years where the number of
juveniles exceeds the carrying capacity of the rearing sites below Bradbury Dam. Furthermore,
juveniles would have to be trapped below Bradbury Dam, trucked to the rearing sites above the
dam, and reared fish (smolts) would have to be returned to reaches below the dam. Dueto the
difficulties involved with the trgp-and-truck method (inditutiona, technicad and biologica
concerns), as well as the low biologica benefit provided and the unclear need for
supplementation, this aternative will not be pursued further at thistime.
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1.0
INTRODUCTION

In August 1997, the Nationd Marine Fisheries Service (NMFS) listed anadromous steel head
inhabiting the Southern Cdifornia Evolutionarily Significant Unit (ESU), including the Santa Y nez
River below Bradbury Dam, as an endangered species under the Federal Endangered Species
Act. In response to this ligting, the operations of the Cachuma Project (Project) were criticaly
reviewed to identify and evauate potentid impacts on steehead and indream habitats within the
lower Santa Ynez River. Using scientific information collected through ongoing fisheries and
water qudity investigations, in combination with detailed analyss of historic hydrologic patterns
and water project operations, modified project operations are proposed to protect steelhead
and their habitat in the lower Santa Y nez River.

The U. S. Bureau of Reclamation (Reclamation) operates the Project to ddiver water to the
Project Member Units. Project operation includes storage and later release of water for
downstream water rights as a condition of the Project’s State Water Resources Control Board
(SWRCB) permit. As a part of the proposed operations, some water within Lake Cachuma
(Cachuma Reservoir) will be made available for the purpose of environmenta protection and
enhancement, including expanson of opportunities for successful passage, reproduction, and
rearing of stedhead in the maingem Santa Y nez River and Hilton Creek. Releases will maintain
habitat in lower Hilton Creek, in the Santa Ynez River from Bradbury Dam to Highway 154,
and in some yearsto Alisa Road.

The Conjunctive Use Working Group of the SYRTAC has developed water release measures.
The recommendations are based upon an adaptive management strategy that will be able to
respond to annua and seasond variation in hydrologic conditions, water supply availability
within the Santa Ynez River basn, and additionad opportunities as they arise.  The ultimate
objective of the proposed actions is to promote the recovery of Santa Ynez River rainbow
trout/stedhead consstent with water supply availability, project facilities, and competing
demands for limited resources.

The flow-related management actions are designed to:

protect and improve ingtream habitat within the maingtem Santa Y nez River;

cregte opportunities for successful passage, reproduction and surviva of anadromous
stedlhead trout; and

avoid adverse effects on other aguatic or riparian biological resources.

The above actions have been developed in conjunction with the Project’s need to (1) deliver
water supplies, (2) provide for routine maintenance of exigting facilities, and (3) maintain
groundwater recharge requirements as set forth in water rights order WR 89-18 (downstream
water rights).
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Reaches of the mainstem and tributaries selected as having priority for habitat protection and
improvement were identified based upon: (1) seasond and annud indream flow patterns, (2)
water temperature, and (3) qudity and suitability of existing habitat. Priority habitats include
Hilton Creek, the maingem Santa Ynez River between Hilton Creek and the Highway 154
Bridge, the maingtem Santa Y nez River between Bradbury Dam and Hilton Creek and, in wet
years and the year following a wet year, the maingem down to Alisa Bridge (gpproximately
10.5 miles downstream of the dam).

Implementation of the proposed actions will benefit rainbow trout/steelhead both directly and
indirectly by (1) increasing habitat availability and quaity and (2) by improving access to good
spawning and rearing habitat. The water release measures incorporated in the proposed
operations to achieve these results include:

= Conjunctive use of reservoir releases and downstream water rights releases to meet
maingtem rearing target flows. Conjunctive use will extend the period of time each year
when ingream flow improves habitat for steehead rearing in Hilton Creek and the
mangem river. Modifications to reservoir operations will provide sustained target
flows, via Hilton Creek and/or the mainstem Santa Ynez River, of 2.5 or 5 cubic feet
per second (cfs) at the Highway 154 Bridge depending on reservoir elevation, or of 10
cfs a Highway 154 in years when the dam spills at least 20,000 acre-feet (AF). In
addition, a target flow of 1.5 cfs will be established a Alisd Road in years when the
reservoir spills at least 20,000 AF, and the year immediately following such a spill year,
when steelhead are present. In criticaly dry years, when reservoir storage fals below
30,000 AF, periodic releases will be made to improve water quality in the maingem
pool habitat near Bradbury Dam. As a part of the proposed operation, water released
for water rights will meet the maingtem target flows for part of the summer in many
years. Conjunctive use of reservoir releases and water rights releases to meet rearing
target flows will provide subgstantialy more habitat below the dam in the criticd late
summer months than either current (Water Rights order 89-18 [WR 89-18]) or historic
(no storage) conditions.

» Passage flow supplementation to increase the number and duration of passage
opportunities in the maingem Santa Ynez River. A dedicated volume of weater will be
made available in Lake Cachumafor the purpose of supplementing naturd storm events.
A Fish Passage Account will be created and alocated 3,200 AF of water in years when
the reservoir surcharges to the proposed 3-foot level. The water will be released in
subsequent years to increase the receding limb of naturad storm hydrographs, thereby
providing additiond passage days for migrating steelhead.

= The credtion of an Adaptive Management Account to provide additiond, flow-related
benefits to seehead. The purpose of the Adaptive Management Account isto provide
the management team with a dedicated volume of water (500 AF provided in years
when the reservoir surcharges to the proposed 3-foot level) to be released based on
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biologicd need. The water can be used for passage flow supplementation and/or
additiond habitat maintenance releases into the mainstem or Hilton Creek.

= Reeases made through the Hilton Creek Supplemental Water Supply System (detailed
in the Hilton Creek Technica Appendix). Releases made to support mainstem habitat
(i.e., target flows) will be made via the Hilton Creek sysem. The ddivered water will
meet specific temperature and dissolved oxygen criteria to  benefit rainbow
trout/steelhead. The watering system has been designed to take cool water from 60+
feet below the surface of Lake Cachuma and deliver this water to one or more of the
following locations:

(1) upper Hilton Creek release point near Reclamation property boundary,
approximately 2,980 feet upstream of the Santa Y nez River;

(2) lower Hilton Creek release point just above the chute pool, approximately 1,380
feet upstream of theriver; and/or

(3) the Stilling Basin (mainstem) release point below Bradbury Dam.

The 3-foot surcharge will support the flow-related enhancement actions summarized above: the
reservoir releases for rearing target flows and the Passage and Adaptive Management accounts.
It is anticipated that up to four years may be required to complete environmenta review to
implement the proposed 3-foot surcharge.  Environmenta review is adready complete for an
interim level surcharge of 1.8 feet. Modifications to the flashboards of the Bradbury Dam radia
gates can be completed next year to alow the 1.8 foot surcharge and accommodate the 3-foot
aurcharge.  Thus, interim rearing target flows and an interim dlocation to the Fish Passage
Account are included in the recommended actions.

The actions proposed here will provide opportunities for steehead numbers in the Santa Y nez
River to expand. The measures will provide a substantid net benefit compared to existing and
higtoric conditions by increasing the amount of available habitat, increasing the qudity of existing
habitat, and by increasing the number of days that edhead can migrate in the maingtem.
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2.0
HABITAT

Rainbow trout/steelhead occur throughout the Santa Y nez River basin and its tributaries where
conditions are favorable for their persstence. A description of the steelhead habitat conditions
in the maingem Santa Y nez River and Hilton Creek, atributary to the river, is provided below.
Hilton Creek is the only tributary included in this discussion because it is the only creek that will
be enhanced by releases. Hilton Creek is Stuated immediately downstream of Bradbury Dam
and therefore provided a unique opportunity for flow-related enhancement.

2.1 M AINSTEM
2.1.1 PHYSICAL HABITAT

Anadromous sedhead ae currently limited to the maingem Santta Ynez River and the
accessible portion of its tributaries below Bradbury Dam (Figure 2-1). Higtorically, the reach of
the Santa Y nez River downstream of Bradbury Dam either dried up in the summer or supported
very low stresmflow levels (Shapovolov 1944). Young steelhead remain in freshwater for a
year or more, and summer habitat in warm climates is often in short supply. Steehead dso
require cool water temperatures. Summer conditions in Santa Ynez valley can warmwater
temperatures above levels suitable for young steelhead.

Prior to 1953, when the dam was condructed, steelhead likely used the mainstem below
Bradbury Dam primarily for passage to more favorable spawning and rearing areas that now lie
above Bradbury Dam (but bdow Gibrdtar Dam, which was the upsiream limit of migration
beginning in the 1920's, when it was congtructed) (Shapovalov 1944). The area below the
current location of Bradbury Dam, except for a spring-fed segment near Solvang, typically went
dry in the summer and therefore was not suitable spawning or rearing habitat (Shapovaov
1944). Shapovalov (1944) reports rescuing rainbow trout/stedlhead from the area of the
maingtem above the current location of Bradbury Dam.

Since 1953, stedhead have been redtricted to the mainstem Santa Y nez River and its tributaries
below Bradbury Dam. This 48-mile reach of river is characterized by alongitudind gradient of
differing habitat types. Severd reaches have been delinested based on geomorphology, as well
as opportunities for management (Table 2-1). The primary characteristics describing each
reach include channd dructure, substrate, cover and water temperature conditions. A
description of the mainstem reaches follows, discussing the attributes of these reaches and their
suitability for rainbow trout and steelhead.
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Table2-1

Reachesin the Lower Mainstem Santa Y nez River

Reach Length Milesbelow

Reach Name Landmarks (miles) Bradbury Dam
Highway 154 Bradbury Dam down to Highway 154 Bridge 29 0-29
Refugio Highway 154 Bridge down to Refugio Road 50 29-79
Alisal Refugio Road down to Alisal Bridge in Solvang 26 79-105
Avenueof the | Alisal Bridgein Solvang down to Avenue of
Flags the Flags Bridgein Buellton 31 105-136
Buellton to Buellton to Highway 1 Bridge in Lompoc 239 136-375
Lompoc (includes Weister and Cargasachi study sites) ) ' '
Below Lompoc | Highway 1 Bridgein Lompoc to lagoon 83 375-458
Lagoon Above old 35" Street Bridge to mouth of river 25 458-48.3

2.1.2 REACH DESCRIPTIONS
2.1.2.1 Highway 154

The Highway 154 Reach extends 2.9 miles from Bradbury Dam to the Highway 154 Bridge.
The Highway 154 Reach has a more confined channel than reaches further downstream, as well
as better riparian cover in generd. Property access issues have limited studies in this reach to
Reclamation property, which extends gpproximately a %2 mile between the Stilling Basin just
below Bradbury Dam to the Reclamation property boundary. Habitat mapping in March 1994
showed that this reach was dominated by pool habitat (75% by length) (Table 2-2). Mogt of
the poalsin this reach (76% of tota pool length) had a maximum depth of lessthan 3 feet. Runs
accounted for 19% of the tota length, and riffles and dry channd made up 3% each. Severd
large and deep perennid pools are present on Reclamation property, including the Stilling Basin
and the Long Pooal.

Substrate conssted primarily of cobble near Bradbury Dam with increasing proportions of sand
and gravel downstream. Thisis typicd of stream reaches just below dams because sediment-
gsarved water from the reservoir picks up smal substrate and carries it downstream. Habitat
mapping surveys in 1994 noted that spawning-9zed gravels were of extremey limited
avalability within the wetted channel between Refugio Road and Bradbury Dam (ENTRIX
1995q). High-flow events in 1995 and 1998 have since resulted in additional gravels being
moved into the system from Hilton Creek and other tributaries (SYRTAC data).
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Table 2-2 Habitat M apping of the Lower Mainstem Santa Y nez River

Highway 154 Refugio Alisal
Reach’ Reach? Reach?
Length % Length % Length %
Pool 12,481 75 2,937 33 1,346 9
Run 468 19 2,800 32 4184 29
Habitat | Glide * * 1,494 17 3,859 27
Type Riffle 3,088 3 1,543 18 4,991 35
Dry Channel 554 3 * * * *
Total Length 16,591 8,774 14,380
Survey Date March 25, 1994 July 28, 1997 July 23, 1997
Release from Cachuma 0cfs® 92 cfs 93 cfs
Flow 42 cfsat Solvang 86 cfsat site 72 cfsat site
! ENTRIX 1995a
> SYRTAC 1999a

% Estimated flow below Hilton Creek was 4 to 6 cfs.
* Not designated. Glides are grouped with runs.

From afisheries perspective, riparian vegetation in most aress of the lower Santa Ynez River is
not well developed, and does not provide significant shading for aguetic habitats. The Highway
154 Reach has moderate canopy coverage, better than canopy cover in reaches further
downstream.

Insream aquetic vegetation, mainly agae, forms in the Highway 154 Reach typicaly in pools.
Large amounts of aguatic agae have been observed growing up from the bottom in dl years
sgnce 1994. During the early part of the summer this reach appears to have less dgd growth
than more downstream reaches. However, by the late summer, agae becomes abundant.

Temperature monitoring and modding results indicate that this reach of the maingdem Santa
Ynez River isthe only portion of the river where water temperatures remain within the tolerance
limits of sedhead. Monitoring over severd years reveds that generdly there are only a few
daysin July and August where mean daily water temperatures exceed 22°C and maximum daily
water temperatures exceed 25°C (Table 2-3). Severd locdlized areas of upwelling cool water
were noted in the Long Pool, which may help account for these cool water temperatures and
which may aso provide temperature refugia when water temperatures reach stressful levels.

2.1.2.2 Refugio Reach

The Refugio Reach is 5 miles long, extending from the Highway 154 Bridge (about 2.9 miles
downstream from Bradbury) down to the Refugio Bridge (about 7.9 miles downstream from
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Table 2-3 Frequency Analysis of Water Temperature Exceedances in the Long

Pool at Surface
FREQUENCY (DAYYS)
MONTH NO. DAYS Average Average Maximum Maximum Maximum
MONITORED Daily Daily Daily Monthly Monthly
>20°C >22°C >25°C (°C) (°F)
1995
June 15 0 N/A 0 17.3 63.1
July 31 11 N/A 0 22.3 72.1
August 31 10 N/A 0 21.6 70.9
September 30 0 N/A 0 20.8 69.4
October 31 0 N/A 0 18.5 65.3
1996
April 28 4 0 0 225 725
May 31 N/A 0 N/A --
June 30 N/A 1 N/A --
July 31 18 17 1 251 77.2
August 31 0 0 0 18.1 64.6
September 30 0 0 0 17.6 63.7
October 31 0 0 0 194 66.9
1997
April 30 0 0 0 19.3 66.7
May 31 10 0 0 234 74.1
June 30 13 0 0 232 73.8
July 21 10 0 0 232 73.8
August 31 0 0 0 175 63.5
September 30 0 0 0 175 63.5
October 31 0 0 0 18 64.4
Bold/Italics: 25-74% of the monitored days exceeded criterion
Bold: 75% or more of the monitored days exceeded criterion
N/A: Unavailable

Source: SYRTAC 1997, 1998, and other SYRTAC data

Bradbury). Hows in this area often become intermittent or non- existent during the summer.
Based on a large subsample of this reach, the habitat composition (percent of total length) was
33% poals, 32% runs, 17% glides, and 18% riffles (SYRTAC 1999) (Table 2-2).

The subdrate is a mix of smal cobble, gravel, and fine sediment. The 1994 habitat surveys
noted that spawning-9zed gravels were of extremedy limited avalability within the wetted
channd between Refugio Road and Bradbury Dam. High-flow events in 1995 and 1998 have
resulted in additiona gravel recruitment to this ared’s tributary streams.  Indream cover is
moderate in pools. Riparian vegetation is not well developed, and canopy coverage is low.
This reach has the most extensive growths of agae compared with the other mainstem reaches.

Temperatures often exceeded 20°C daily average in summer 1995 and August 1996, but rarely
exceeded a 22°C daily average (Table 2-4). A daily maximum temperature of 25°C was
generally exceeded on a few days in 1995 and 1996, but was not exceeded in 1997.
Temperature modding studies suggest that temperatures in this reach could likely not be
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maintained on areliable bads during most years even at flows of up to 20 cfs. In rdatively coal,
wet years, it may be possble to maintain suitable temperatures in some or al of this reach.
Upwelling of cool groundwater, which occurs in a few habitat units, can provide a therma
refuge for fish in the summer (SYRTAC 1997, 1998, 2000).

Table2-4 Frequency Analysis of Water Temperature Exceedances in the Refugio
Reach (3.4 miles Downstream of Bradbury Dam) at Surface

FREQUENCY (DAYS)
MONTH NO. DAYS Average Average Maximum Maximum Maximum
MONITORED Daily Daily Daily Monthly Monthly
>20°C >22°C >25°C (°C) (°F)
1995
June 16 4 0 0 239 75.0
July 31 26 5 6 26.4 79.5
August 31 29 9 9 26.5 79.7
September 30 25 0 1 25.0 77.0
October 31 1 0 0 24.1 75.4
1996
July 12 2 0 1 24.7 76.5
August 31 23 2 8 27.2 81.0
September 30 9 0 9 26.6 79.9
October 31 8 0 6 254 777
1997
April 30 0 N/A 0
May 0 0 N/A 0 Dry
June 0 0 0 0 Dry
July 14 0 0 0 23.0 734
August 15 6 0 0 24.9 76.8
September 30 7 0 0 238 74.8
October 31 0 0 0 22.2 72.0
Bold/ltalics: 25-74% of the monitored days exceeded criterion
Bold: 75% or more of the monitored days exceeded criterion
N/A: Data not available

Source: SYRTAC 1997, 1998, and other SYRTAC data
2.1.2.3 Alisal Reach

The Alisd Reach extends about 2.6 miles from the Refugio Road Bridge (7.9 miles downstream
from Bradbury) to the Alisal Road Bridge in Solvang (approximately 10.5 miles downstream
from Bradbury). Quiota and Alisa creeks join the mainsem Santa Ynez River in this reach.
Flows generdly become non-existent during the summer and fal months except in very wet
years. The habitat compogtion of this reach (percent of total length) is 35% riffles, 29% runs,
27% glides, and only 9% pools (Table 2-2) (SYRTAC 1999).

The subgtrate is samdl cobble, gravel, and fine sediments.  As with the Refugio Reach, riparian
vegetation is not well developed, and canopy coverage is poor. Hoating mats of algae can be
extensve in the summer. In July 1995, dgd mats covered an average of 60% of the aquatic
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habitat surface area in Alisl Reach. Although agd mats declined or disgppeared during the
winter of 1995 to 1996, they were again extensve by early summer 1996. In August 1996,
following initiation of downstream water rights releases from Bradbury Dam, dgae were not
observed in any of the habitats where snorkel surveys were conducted. In June 1997, agd
mats were again prevaent in monitored pools (25% to 70% covey).

The Alisa Reach is the downstream most extent to which steelhead have been observed on a
regular basis in the maindem. Generdly afew adults may be found in the thermd refugiain this
portion of the river, but numbers are typicaly sparse.

Temperature monitoring in 1995 through 1997 shows that mean daily temperatures in this reach
generaly exceeded 20°C in dl years from June through September and often exceeded 22°C in

July or August (Table 2-5). Maximum daily temperatures exceeded 25°C in more than 75% of

days in August in 1996 and 1997. Temperature modeing results indicate that temperatures
auitable for gedhead cannot be maintained in this portion of the river on a rdiable bas's, even
with flow releases of up to 20 cfs (Woodward-Clyde Consultants et al., 1995, SYRTAC

1997). Upwelling of cool groundwater, which occurs in a few habitat units, can provide a
therma refuge for fish in the summer (SYRTAC 1997).

Table2-5 Frequency Analysis of Water Temperature Exceedances at the Alisal
Bridge (9.5 miles Downstream of Bradbury Dam) at Surface

FREQUENCY (DAYYS)
MONTH NO. DAYS Average Average Maximum Maximum Maximum
MONITORED Daily Daily Daily Monthly Monthly
>20°C >22°C >25°C (°C) (°F)
1995
July 7 7 6 7 26.4 79.5
August 31 31 7 7 26.3 79.3
September 30 9 0 0 22.8 73.0
October 31 5 0 0 22.0 71.6
1996
May 28 7 0 2 25.6 78.1
June 30 28 2 17 28.0 824
July 31 31 23 30 28.2 82.8
August 31 30 11 30 28.0 824
September 30 30 7 22 275 815
October 31 15 0 9 26.3 79.3
1997
April 30 3 0 2 251 77.2
May 6 2 5 2 25.8 784
June 30 19 7 8 26.6 79.9
July 31 30 8 16 26.5 79.7
August 31 31 27 27 27.9 82.2
September 30 30 9 15 27.7 81.9
October 31 6 N/A 2 25.8 78.4
Bold/Italics 25-74% of the monitored days exceeded criterion
Bold 75% or more of the monitored days exceeded criterion
N/A: Not available Source: SYRTAC 1997, 1998, and other SYRTAC data
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2.1.2.4 Avenue of the Flags

The Avenue of the Flags Reach extends 3.1 miles, from Alisal Road Bridge down to the Avenue
of the Hags Bridge in Budlton (about 13.6 miles downstream from Bradbury). The habitat is
amog exclusvdy run. Subdrate here is typicdly sand and grave. This reach is essantidly
devoid of canopy cover (SYRTAC 1998). Water temperatures at Buellton are potentidly
adverse or lethd for sedhead, with nearly dl summer days exceeding 20°C, many days
exceeding 22°C average daly in July through September, and a significant proportion of days
exceeding 25°C daily maximum in July and August (Table 2-6).

Table 2-6 Frequency Analysis of Water Temperature Exceedances at Buellton (13.6
Miles Downstream of Bradbury Dam) at Bottom
FREQUENCY (DAYYS)
MONTH NO. DAYS Average Average Maximum Maximum Maximum
MONITORED Daily Daily Daily Monthly Monthly
>20°C >22°C >25°C (°C) (°F)
1995
May 28 0 0 0 24.1 75.4
June 30 16 6 10 27.3 81.1
July 31 31 10 14 26.4 79.5
August 31 16 2 1 25.0 77.0
September 30 0 0 0 21.6 70.9
October 31 0 0 0 224 72.3
1996
April 30 5 N/A 0 24.8 76.6
May 27 0 0 0 20.6 69.1
June 30 23 0 0 22.6 72.7
July 31 30 14 10 276 81.7
August 31 30 16 29 28.1 82.6
September 30 30 5 2 25.0 77.0
October 31 14 0 0 22.4 72.3
1997
May 24 0 0 0 22.3 72.1
June 30 24 0 0 22.6 72.7
July 31 28 7 0 24.3 75.7
August 31 31 26 12 26.6 79.9
September 30 30 15 0 24.8 76.6
October 31 6 0 0 22.9 73.2

Bold/Italics 25-74% of the monitored days exceeded criterion
Bold 75% or more of the monitored days exceeded criterion
N/A Datanot available

Source: SYRTAC 1997, 1998, and other SYRTAC data

2.1.2.5 Budlton to Lompoc

The maingem between Buellton and Lompoc (about 37.5 miles downstream from Bradbury at
the Highway 1 Bridge) extends 23.9 miles and includes the Weister Reach (about 16 miles
downstream from Bradbury) and the Cargasachi Reach (a 1.5-mile reach about 24 miles
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downstream from Bradbury). Upstream of Lompoc, near the confluence with Salsipuedes Creek
(about 30 miles downgtream from the dam), the channdl is broad and braided, with little shading.
In the 1995 survey, runs are the dominant habitat type, with some riffles and few pools
(SYRTAC 1997). Subdtrate is mainly sand and smdl gravel. Canopy cover and instream cover
iIsminima. Coverage from dgd matsin July 1995 was lower compared to the Refugio and Alisd
reaches. In early summer 1996, dga mats were extensve in the Cargasachi Reach, but were
absent in August following initiation of downstream water rights releases.

2.1.2.6 Below Lompoc

This reach extends about 8.3 miles from the Highway 1 Bridge in Lompoc (37.5 miles
downstream of Bradbury Dam) down to the lagoon. Habitat surveys in March 1994 of the two
miles below the Lompoc Wastewater Treatment Facility found the reach dominated by deep
pools formed by numerous beaver ponds (50% of length) (ENTRIX 19953). Runs were aso
extensive, accounting for 37% of the reach, while shalow pools (maximum depth less than 3 feet
deep) and riffles accounted for 12% and 1%, respectively.

Downgream of Baley Avenue in Lompoc, progressvely greater concentrations of riparian
vegetation occur, including extengve growths of willows, both aong the Sdes and within the river
channe. The growth of willows and other vegetation in this area is supported by freshwater
(trested effluent) releases to the channel from the Lompoc Wastewater Treatment Fecility.
Subgtrate in the areais typicdly sand and fine sit.

2.1.2.7 Lagoon

The lagoon is located at the mouth of the Santa Y nez River, about 9 miles west-northwest of the
town of Lompoc, Cdifornia. The lagoon typicdly forms as flows decline after the winter runoff
period when the mouth of the river is filled with sand deposited by both the river and by the
grong longitudina drift of sand from north to south dong the shordine. High winter river flows
are capable of opening an outlet. Low summer flows are typicdly insufficient to keep the outlet
open, athough inflow from the Lompoc treatment facility and wave action can breach this barrier
(Engblom, pers. comm.).

The lagoon is about 13,000 feet long, with an average width of about 300 feet. Near the beach,
it is subgtantiadly wider than at the upstream end. The average water depth is about 4 feet, and
the water surface devation during the July 1994 sampling period, with the mouth closed, was
amogt 5 feet MSL. The volume of water stored in the closed lagoon is approximately 300 AF.
The lagoon supports the growth of emergent aquatic vegetation aong the margins, but the
mgority of the lagoon is open water. Substrate in the lagoon typicdly conssts of sand and silt.

The lagoon represents a unique habitat characterized by sdtwater/freshwater mixing. Water
quality within the lagoon, particularly sdinity, has a mgor influence on the digtribution of fish and
meacroinvertebrates inhabiting this area of the sysem. Verticd gradients in water temperature,
dissolved oxygen, and sdinity were observed within deeper aress of the lagoon during periods
when the lagoon mouth was closed. Verticd drdification in water qudity parameters varied
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subgtantidly between locations and survey periods. Dissolved oxygen concentrations were
generdly greater than 5 mg/l in the upper three quarters of the water column during months when
dratification within the lagoon had developed. The lower one quarter of the water column had
dissolved oxygen leves less than 4 mg/l, with concentrations less than 1 mg/l within 1 foot of the
bottom at most locations.

Average daily and maximum daily weter temperatures within the lagoon during the summer were
usudly lower than water temperatures measured a upstream monitoring locations, with the
exception of locations immediately downstream of Bradbury Dam (SYRTAC 1997). Surface
and bottom temperatures frequently exceeded 20°C average daily but never exceeded 25°C
from May to September (SYRTAC 1997).

Sinity leves within the lagoon followed a condstent longitudind pattern, with sdinity near
brackish/full strength seawater at Ocean Park, decreasing to freshwater at the upstream location.
SHinity leve varied a each Ste between months, reflecting seasond varidtion in the balance
between freshwater inflow and tidd influence. Higher sdinity concentrations were observed at
high tide at dl three Stes monitored, particularly when the Lagoon mouth was open.

2.1.3 DissoLVED OXYGEN MONITORING

Dissolved oxygen concentrations are an important component of habitat for steedhead and
rainbow trout. Among the most profound influences on dissolved oxygen concentrations are aga
concentrations and mixing. Algd concentrations have been observed to be high in al reaches of
the maingem from late soring to ealy fadl. Lage did fluctuations in dissolved oxygen
concentrations have been linked to high agd concentrations in studies conducted by the
SYRTAC (1997, 1998). In these studies, dissolved oxygen concentrations were monitored in
mainstem pools a times when agae was and was not present (SYRTAC 1997, 1998).
Dissolved oxygen levels were good during the day (>5 mg/l), regardiess of dga cover. Pre-
dawn surveys found that concentrations were acceptable when agae was not present (usualy
about 6 to 9 mg/l); however, when agae was present, dissolved oxygen concentrations in some
pools dropped to as low as 1 to 3 mg/l. Dissolved oxygen concentrations this low would be
expected to result in stress and possible mortdity to steelhead. Steelhead are likely to respond
by seeking out microhabitats having more oxygen, such as a riffle, where the water is better
aerated. Observations indicate that large accumulations of adgae are removed from pools when
WR 89-18 releases are made. These releases flush the dgae out of the pools, resulting in better
dissolved oxygen concentrations.

2.1.4 STEELHEAD USE OF THE MAINSTEM

SYRTAC studies conducted from 1993 to 2000 have documented rainbow trout/steelhead in the
mangem Santa Ynez River downstream of Lake Cachuma (Table 2-7). These sudies have
occurred during wet and average periods, therefore, results probably do not reflect distribution
and relative abundancein dry years.
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Table2-7 Rdative Abundance of Rainbow Trout/Steelhead in the Lower Santa
Ynez River Basin

Y oung-of-the-year

Mainstern Reach Milesbelow| 1995 | 1996 1997 1998 1999
Bradbury Wet |Aveage |Average| Wet | Average
Highway 154 Reach 0-0.5 3-36 0 0 239 5
Refugio Reach 3.4-7.9 0 0 0 686 0
Alisd Reach 8-10.5 0 0 0 244 0
Avenue of the Hags Reach 14 0 0 0 0 0
Weister Ranch Reach 16 0 0 0 0 0
Santa Rosa Park Reach 20 0 0 0 0 0
Cargasaschi Reach 24 0 0 0 0 0
Juveniles
M ainstem Reach Milesbelow| 1995 | 1996 1997 1998 1999
Bradbury Wet | Average | Average| Wet | Average
Highway 154 Reach 0-0.5 10-31 3 23 5 6
Refugio Reach 3.4-7.9 1-8 0 0 5 8
Alisd Reech 8-10.5 1-14 0 0 0 48
Avenue of the Hags Reach 14 0 0 0 0 0
Weister Ranch Reach 16 0 0 0 0 0
Santa Rosa Park Reach 20 0 0 0 0 0
Cargasaschi Reach 24 0 0 0 0 0
Adults
M ainstem Reach Milesbelow| 1995 | 1996 1997 1998 1999
Bradbury Wet |Aveage |Average| Wet | Average
Highway 154 Reach 0-0.5 52-84 23 5 48 44
Refugio Reech 3.4-7.9 4-43 1-15 0 29 1
Alisd Reach 8-10.5 20-38 | 8-42 1 24 6
Avenue of the Flags Reach 14 1 0 0 0 NS
Weister Ranch Reach 16 0 0 0 NS
Santa Rosa Park Reach 20 0 0 0 15 NS
Cargasaschi Reach 24 0 0 0 0 NS

WY Water Year (October 1-September 30)

NS Not sampled

P Not sampled by snorkeling survey, but presence observed from bank.

Hyphenated values represent the range of fish numbers observed when multiple surveys were conducted.

Data are not standardized to a particular unit (e.g. length of stream) although the methods for data collection are.
Data from snorkel surveysin summer and fall, 1995-1999 (SYRTAC 1997, 1998, 2000; Engblom pers. comm.).
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Spawning activity has been observed in the maingtem directly downstream of Bradbury Dam in
nearly every year of the SYRTAC studies (SYRTAC 1997, 1998, 2000), but no redds were
reported in 1997 (SYRTAC 1998). While no spawning has been observed downstream of the
Highway 154 Reach, redds have been observed in the Refugio Reach in 1999 and in the Alisd
Reach in 2000 (SYRTAC 2000, other data). In addition, young-of-the-year have been
documented in the Refugio and Alisa reachesin 1995 and 1998, both very wet years.

2.2 HILTON CREEK

Hilton Creek is a smdl, intermittent stream located immediately downstream of Bradbury Dam.
In generd, stedhead are known to migrate to the uppermost accessible reaches in a river
seeking spawning habitat. Adults migrating up the Santa Y nez River are blocked by Bradbury
Dam and mugt find spawning habitat downstream of the dam. Hilton Creek currently provides
the most upstream, tributary spawning habitat available to anadromous fish in the lower Santa
Ynez basin. It isincluded here because proposed flow-related enhancement releases will be
discharged into Hilton Creek through the supplementa watering system. Please refer to
Appendix C, Tributaries of the Santa Ynez River below Bradbury Dam and Appendix D,
Hilton Creek Enhancement for a more detailed description of Hilton Creek and the
supplementd facility.

2.2.1 PHYSICAL HABITAT

The watershed of Hilton Creek is estimated at approximately 4 square miles, and approximately
2,980 feet of the creek is on Reclamation property, including the confluence with the Santa
Ynez River. The lower reach of Hilton Creek (downstream of the Highway 154 crossing) is
high gradient and well confined. The channel is shaded by riparian vegetation and the walls of
the incised channd. Habitat mapping in 1998 classfied the stream below the chute pool
(located approximately 1,380 feet upstream of the confluence) as 58% run, 27% riffle/cascade,
and 15% pool (SYRTAC 2000). Surveys upstream of the chute pool to the Reclamation
property boundary (1,553 feet total) documented 34% run, 61% riffle/cascade, and 5% pool
(SYRTAC 2000). Most pools had suitable spawning habitat at their tails.

Thermograph data, coupled with observations throughout the year, indicate that water
temperatures are generaly suitable for over-summering steelhead, dthough temperatures may
occasiondly reach stressful levels for afew daysin some years. Water temperatures are lowest
a the upper Reclamation property boundary, with gradud warming occurring towards the
mouth of the creek. Dissolved oxygen concentrations are suitable for rainbow trout/steelhead
(>5 mg/l) when water is flowing in the creek. Channd disturbance and water qudity problems
appear to be minimal. Hilton Creek clears quickly even after severd days of rain.

2.2.2 STEELHEAD USE OF HILTON CREEK

Hilton Creek is inhabited by rainbow trout/steelhead up to the chute pool (1,380 feet upstream of
its confluence with the Santa Y nez River). Prickly sculpin are found to about 800 feet upstream
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from the mainstem and no introduced warmwater species, such as bass, bullhead or sunfish, are
found in Hilton Creek.

Adult passage to upper Hilton Creek is hampered first by a cascade and bedrock chute (just
upstream of the chute pool) and then completely blocked a a culvert a the Highway 154
crossing (about 4,200 feet upstream from the confluence). Spawning is generally more common
in the upper sections of the accessible reach. No spawning or young-of-the-year have been
observed above the cascade to the Reclamation property boundary (about 2,980 feet upstream
from the maingem). Anecdota reports indicate that trout were higtoricaly present in upper
Hilton Creek above the Highway 154 Culvert prior to the Refugio Firein 1955.

Adult rainbow trout/steel head have been documented migrating into Hilton Creek in dl years that
observations have been made, but numbers were low in years with low winter runoff. Production
has been especialy good during high runoff years such as 1995 and 1998, when many adults
enter the creek. Adults migrating into Hilton Creek are often large and could be anadromous
stechead from the ocean (particularly in wet years), rainbow trout that spilled over from Lake
Cachuma, or fish that are resident in the river, its tributaries or the lagoon (SYRTAC 1997).
Because the stream goes dry during the summer, young-of-the-year cannot complete rearing in
lower Hilton Creek under natura conditions (SYRTAC 1997, 1998, 2000). The fish are ether
stranded or must enter the mainstem where they are exposed to predatory bass and catfish. Fish
rescue operations saved over 220 young-of-the-year and 5 adults in 1995 and 831 young-of-the-
year (up to 100 mm) and 3 adults in 1998, the two years when rescues have been performed.
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3.0
DESCRIPTION OF ACTIONS

31 PURPOSE

The flow-rdated fish enhancement measures described in this gppendix were crested to
improve fish passage to the mainstem and tributaries near Bradbury Dam and provide additiona
rearing habitat in this area. Releases have been designed to provide continuous flows in Hilton
Creek and the maingtem of the Santa Ynez River between the mouth of Hilton Creek and the
Highway 154 Bridge in dmogt dl years. How will dso be maintained a Alisal Road in saill
years and the year following a spill year. Releases may dso be made into the Stilling Basin,
likely to occur in wet years, to improve habitat in the short reach between the dam and the
mouth of Hilton Creek. Findly, releases will be made into the mainstem to provide additiona
passage opportunities for migrating seelhead. This section describes how releases will be made
to enhance the fishery in the lower Santa Y nez River.

3.2 L AKE CACHUMA SURCHARGE

The storage capacity in Lake Cachuma can be increased by ingtdling higher flashboards on the
sillway radid gates & Bradbury Dam that will dlow surcharging of the reservoir. The
additiond water stored will support the flow-rdlated enhancement measures.  Currently,
Reclamation can surcharge Lake Cachumato 0.75 feet above the reservoir full level at devation
750 feet. A 0.75 foot surcharge yields approximately 2,300 AF of additional storage in Lake
Cachuma in years when the reservoir spills. About 5,500 AF of storage is provided by a 1.8
foot surcharge. A surcharge of 3 feet would provide conservation storage of about 9,200 AF
over that available at the 750 foot elevation. Operations modeling for the 1918 to 1993 period
of record indicates that the 3-foot surcharge, proposed here for long-term operations, would
likely occur in 24 out of the 76 years (32% of years).

For the higher levels of surcharge to occur (1.8 and 3 feet), environmentd review must be
completed, flashboards for the exigting spillway gates must be modified, and there must be an
opportunity to surcharge the reservoir. Reclamation has aready determined thet it is feasible,
from an engineering perspective, to make the gppropriate spillway gate modifications for either
the 1.8 or 3-foot surcharge (Reclamation 1998). Surcharging the reservoir to 1.8 feet was
evauated in the EIR/EIS for the Cachuma Reservoir Contract Renewd (Woodward-Clyde
Conaultants 1995) and determined to have no sgnificant impact. Surcharging the reservoir to a
level higher than 1.8 feet (i.e., devation 753 feet) will require disclosure of potentid effects on
the human environment, including temporary flooding of some county park facilities, and effects
on sengtive resources such as oak trees (NEPA compliance). Evauation of potentia effects on
the human environment, under NEPA, for the proposed 3-foot surcharge will be evaluated by
Reclamation. CEQA review will be accomplished by the EIR currently in process by the
SWRCB. It is anticipated that congtruction of the flashboard modifications required to dlow
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the 1.8 foot surcharge will be completed next year. These modified flashboards will dso
accommodate the 3 foot surcharge once environmenta review is complete.

The long-term operations described below will begin once the reservoir has surcharged to the
proposed 3-foot leve for the firg time, thus storing an additional 9,200 AF of water to support
the actions. Reclamation has proposed operations changes to benefit steelhead and their habitat
in the interim period prior to implementation of the proposed 3-foot surcharge. Reclamation
anticipates that the environmenta review and congtruction required to implement the proposed
3-foot surcharge will be in place by 2004 with the implementation of long-term operations
expected in 2005, should sufficient rain occur to alow for surcharge in this year.

Sections 3.3 through 3.5 present the long-term releases proposed for fish enhancement (long-
term operations). Section 3.6 presents those actions that will be taken in the interim prior to
surcharging the reservoir to the 3-foot leve required for implementation of the long-term
operations. In addition to the flow-related enhancement measures, a number of conservation
measures will be implemented as described in Appendices C and D, and along-term monitoring
program will dso be included to assg in the adaptive management and evduation of the

program (Appendix 1).

3.3 CONJUNCTIVE USE OF RESERVOIR RELEASESAND DOWNSTREAM WATER RIGHTS
RELEASESTO M EET M AINSTEM REARING TARGET FLOWS

The objective of conjunctive operations is to extend the period of time each year when ingream
flows improve fisheries habitat for over-summering and juvenile rearing within the mainstem river
and Hilton Creek. As a part of the Project operations, water will be made available within
Lake Cachuma for the purpose of environmentd protection and enhancement of habitat
downgream of Bradbury Dam. Maingem target flow levels have been designed to reflect
annud and inter-annua variations in hydrologic conditions.

Firg priority for flow enhancement will be given to Hilton Creek and the reach from the Hilton
Creek confluence to Highway 154. The second priority will be the area between Bradbury
Dam and the Hilton Creek confluence, including the Stilling Basin and Long Pool, and third
priority is given to the maingem downstream from Highway 154 to the Solvang area. These
priorities have been established based on the qudity of existing habitat, the results of extensve
water temperature monitoring and modeling, and the likelihood for successful protection and
improvement of sedhead use. Temperature monitoring and modeling suggest that improved
temperature conditions will not extend beyond the Highway 154 Bridge.

Target flows will be esablished in the mainsgem and will vary in order to provide grester
biologica benefit. In years of higher flow, the mouth of the estuary will open, and stedlhead will
be able to migrate up the mainstem to spawn. Under the proposed target flows, more water is
provided in these years which are expected to be highly productive. In years of lower flow, the
mouth may not open, and migration up the maingem may not be possible; but fish holding over
from previous years must be sustained. Lower target flows are set to provide habitat
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maintenance flows for these rearing fish. By having a variable mainsem target flow, more water
is available when it will support the most steelhead.

During winter runoff seasons, natura flow from tributaries generdly provides indream flow in
the maingem of the Santa Y nez River. In wet years, indream flows continue into early summer.
In addition, spills from Lake Cachuma tend to enhance and prolong the instream flows in the
maingem in wet years. Water rights releases are made during the spring, summer, and/or fal of
most average and dry years. Additional reservoir releases will augment natura flow and water
rights releases to meet rearing target flows that have been set at two locations in the maingtem.
Releases to meet the target flows will be managed to extend the period of time when instream
flows improve fisheries habitat for oversummering and juvenile rearing. Targetswill be set a the
Highway 154 Bridgein dl but the driest of years and at the Alisal Road Bridge in spill years and
the year following a pill year.

In generd, managed releases provide opportunities for improved maintenance of fisheries
habitat over longer periods of time than have occurred in the past severd decades. These
releases can be made from the Bradbury Dam outlet and/or via the Hilton Creek supplementa
water supply facility. Benefits can include an increased amount of aquatic habitat, improved
dissolved oxygen conditions from flushing of accumulated dgae, and generdly reduced water
temperatures in habitat close to Bradbury Dam. Conjunctive operation of reservoir releases
and water rights releases to meet mainstem rearing target flows will be made to improve habitat
conditions year-round in dl but the driest (296) of years. The releases will build the rainbow
trout/stedlhead population during wet years, while maintaining the rainbow trout/stedhead
population and other fishery resourcesin dry years.

3.3.1 DOWNSTREAM WATER RIGHTSRELEASES

Releases are made from Bradbury Dam to meet downstream water rights requirements (WR
89-18). These rdeases are typicaly made during the late spring and/or summer and early fall,
using flow patterns designed to recharge the groundwater basin between Bradbury Dam and the
Lompoc Narrows and the Lompoc groundwater basin. Mainstem rearing flow targets will be
met and surpassed during water rights releases. The mgority of the flow will be released
through the Bradbury Dam outlet works, dthough a smdl portion may go via the Hilton Creek
sysem. The conjunctive operaion will occur through coordination among Reclamation, the
Adaptive Management Committee, and Santa Ynez River Water Consarvation Didrict
(SYRWCD), which has committed to participate in conjunctive use operations.

3.3.1.1 Water Rights Releases

SWRCB Order WR 73-37, as amended in Order WR 89-18, established requirements for the
release of water from Lake Cachuma intended to offset the impacts of the Cachuma Project
upon downstream water right holders. These releases from Lake Cachuma are structured on
two water storage accounts in Lake Cachuma, one for the area above the Lompoc Narrows
(Above Narrows, ANA) and one for the area below the Narrows (BNA).
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The credits to the two accounts are determined based on the impairment in the amount of
naturd replenishment from the Santa Ynez River to the groundwater basins downsream of
Bradbury Dam caused by the operation of Lake Cachuma. The ANA credits are caculated
based on surface water observations and groundwater depletion in the above Narrows basin.
The BNA credits are caculated based on congtructive flows at the Narrows and constructive
percolation from the Santa Y nez River in the Lompoc basin.

The amendments to WR 73-37, as ordered under WR 89-18, significantly increased the below
Narrows releases for the Lompoc area, resulting in an operation benefiting both the above and
below Narrows areas. Therefore, historica releases under WR 73-37 cannot represent the
present release regime under WR 89-18. Table 3-1 and Table 3-2 show the historic releases
at Bradbury Dam for the above and below Narrows areas under WR 73-37 and WR 89-18,

repectively.

Downstream releases are typicaly not made in wet years because the groundwater basins are
replenished by precipitation and runoff in the Santa Ynez River. In dry years there are
generdly two or three periods of releases to provide water to the users in the above Narrows
aea In normd years and in some dry years, depending on hydrologic conditions and
availability of water in the ANA and BNA, combined releases are made to replenish the
groundwater basins in the above and below Narrows areas. Downstream water rights releases
are made when the Santa Ynez River bed is dry and water leves in the groundwater basns
have receded <o that there is at least 10,000 AF of dewatered Storage available in the above
Narrows basin. The duration and rate (including initid rate) of releases varies depending on
whether water is released for the purpose of recharging only the above Narrows area or both
the above and below Narrows areas together. For example, combined releases for the above
and below Narrows areas may begin at the rate of 135 cfs to 150 cfs and are maintained a a
steady rate for about 12 to 15 days before they are gradudly decreased to lower flow rates.
During the initid period of 12 to 15 days, the flow moves a arate of less than 3 miles per day.
As the recharge rate decreases in the river bed, the release rate is adso gradualy reduced
depending on groundwater levels. In essence, the release rates are maintained at such rates that
water would disgppear in the lower reaches of the Santa Ynez River channd. Thus, water
rights releases do not create a continuous channd to the ocean nor are releases made when
continuous flow exists. The reduced releases could extend two to three months and then are
gradualy ramped down to match scheduled releases to meet mangem target flows.
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Table3-1  Downstream Water Rights Releases' under WR 73-37 by Calendar

Year

Calendar ANA BNA Total
Y ear Release Release Release
1974 1,353 0 1,353
1975 1,152 0 1,152
1976 4,237 0 4,237
1977 2,299 0 2,299
1978 56 0 56
1979 1,200 0 1,200
1980 0 0 0
1981 4,175 0 4,175
1982 6,655 755 7,410
1983 0 0 0
1984 3,162 0 3,162
1985 5,686 0 5,686
1986 5,317 1,780 7,097
1987 3,887 0 3,887
1988 5,050 1,283 6,333

(Acre Feet)

Table 3-2 Downstream Water Rights Releases' under WR 89-18 by Calendar

Y ear

Calendar ANA BNA Total
Y ear Release Release Release
1989 5,192 0 5,192
1990 4,792 0 4,792
1991 7,745 3,638 11,383
1992 4,930 3,287 8,217
1993 0 0 0
1994 6,727 4,012 10,739
1995 0 0 0
1996 7,319 3,459 10,778
1997 9,522 3,438 12,960
1998 0 0 0
1999 0 0 0
! (Acre Feet)
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Redeasss for the above Narrows areas are made for shorter durations and lower initid rates
compared to the combined rel eases described above, but they follow the same principles.

3.3.1.2 CCWA Ddliveriesand Releases

In 1997, deliveries of water from the State Water Project (SWP) were started to the Santa
Ynez River Water Conservation Digtrict, Improvement District Number 1 (ID #1) and Lake
Cachuma.  As part of the project, the pipeline that formerly delivered the Cachuma Project
entittement to ID #1 was purchased and improved by the Centrd Coast Water Authority
(CCWA) to convey SWP water in through the outlet works in the dam and into the reservoir.
This water is available for later conveyance to the South Coast. ID #1 will receive treated
SWP water in exchange for ID #1's Cachuma Project entitlement.

The CCWA pumping facility has a maximum capacity of 22 cfs. When a downstream release
coincides with a SWP water delivery, and the releases is greater than the 10 cfs design capacity
of the Hilton Creek system, SWP water will be blended in the outlet works with Lake Cachuma
water and released to the river. For fisheries purposes, CCWA has agreed to guarantee a
released water temperature of less than 18°C when SWP water is to be released into the river

downstream of the dam. In addition, the SWP water will not comprise more than haf of the

water to be released into the river.  CCWA water will not be released into the Santa Ynez
River when there is continuous flow from the dam to the ocean during the months of December

through June (NMFS 2000). This provision will prevent smolts that could migrate to the ocean
from potentialy imprinting on non-Santa Y nez River basin water. Because downstream water

rights rdeases are made only when there is discontinuous flow in the Santa Ynez River

maingtem, the provision will have no impact on weter rights rel eases.

3.3.1.3 Mainstem Ramping

Operation of water rights releases will be managed to avoid stranding of rainbow trout/steelhead
and other fish species. Since 1994, water rights releases have been ramped down voluntarily at
the terminaion of the WR 89-18 redeases in accordance with recommendations of the
Biologicd Subcommittee of the SYRTAC. This practice will be continued under the proposed
operations using the ramping schedule outlined in Table 3-3. A schedule for ramping flows
upward is unnecessary as the trave time of water in the river will atenuate the rate of increase
as described above.

3.3.2 MAINSTEM REARING TARGET FLOWS

Target flows for rainbow trout/steelhead rearing and over-summering will be established at two
locations. at the Highway 154 Bridge and at the Alisal Bridge (Figure 2-1). Releases up to the
system capacity (designed for 10 cfs) will be made from the Hilton Creek supplementa
watering system to meet these targets. The supplementd system has the ability to make these
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Table 3-3 Mainstem Ramping Schedule for Downstream Water Rights Releases

Release Rate Maximum Ramping Minimum Ramping
(cfs) Increment (cfs) Frequency
>90 25 4 hours

90to 30 10 4 hours
30to 10 5 4 hours
10to5 2.5 4 hours
5t035 15 4 hours
35t025 1 4 hours

releases to both Hilton Creek and/or the Stilling Basin based upon the criteria described in the
Hilton Creek Appendix (Appendix D). In years when the lake spills (when the storage in Lake
Cachuma is above 120,000 AF) and the spill amount exceeds 20,000 AF, atarget flow of 10
cfs a the Highway 154 Bridge will be set. When the lake does not spill, or the spill amount is
less than 20,000 AF, and the storage in Lake Cachuma exceeds 120,000 AF, then a target
flow of 5 cfs will be maintained. When lake storage recedes below 120,000 AF, the target
flow at the Highway 154 Bridge will be 2.5 cfs. When reservoir storage determines the target
flow, storage will be assessed a the beginning of each month and the target flow set
accordingly. In criticad drought years (Lake Cachuma storage £30,000 AF), periodic releases
from Bradbury Dam will be made to improve water qudity in the Stilling Basn and the Long
Pool. Thirty AF per month will be reserved to provide refreshing flows. In these years,
Reclamation will consult with NMFS to determine what actions will be taken to protect
seelhead in lower Hilton Creek and the mainstem reaches (NMFS 2000). These flow targets
aresummarized in Table 3-4.

In addition to the Highway 154 Bridge targets, flow targets will be established at the Alisa
Bridge. In years when the Lake Cachuma spill amount exceeds 20,000 AF and steelhead are
present in the Alisdl Reach, atarget flow of 1.5 cfs will be maintained at the Alisad Bridge. A
1.5 cfstarget will lso be maintained a this location in the year immediately following aspill year
(ayear with the spill amount exceeding 20,000 AF) if steelhead are present in the Alisal Reach.

Figure 3-1 shows what the annua releases would have been to meet the established maingtem
target flows based on Santa Ynez River modd runs from 1918 to 1993. The model andysis
shows that the average release for habitat maintenance would have been approximately 2,290
AF under the proposed operations.
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Figure3-1  Modeled Annual Releasesto Meet Long-Term Mainstem Rearing Target Flows
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Table 3-4 Summary of Mainstem Target Flow Releases

L ake Cachuma : : .
?
Storage Reservoir Spill~ Target Flow Target Site

> 120,000 AF Spill > 20,000 AF 10cfs Highway 154 Bridge
> 120,000 AF Spill > 20,000 AF 1.5 cfs* Alisd Road Bridge
>120000AF | Pl <20000AFor 5cfs Highway 154 Bridge

No Spill
< 120,000 AF No Sill 25cfs Highway 154 Bridge
. Periodic rlease; £ Silling Basn and
< 30,000AF No Spll 30 AF per month Long Pool
>30000AF | P! ﬁ?gﬁﬂ AFor 15cfst Alisal Road Bridge**

*When rainbow trout/steelhead are present in the Alisal Reach.
**Thistarget will be met only in the year following a>20,000 AF spill year.

The target flows design provides for rearing flows at the Highway 154 Bridge in dl but the driest
2% of years. In these dry years, mainstem habitat will be refreshed instead of a continud flow
target being met. Andyss of higorica hydrology usng the Santa Ynez River Hydrologica
Modd (SYRHM) monthly data indicates that it will be possible to meet the target flows under
most conditions. Figure 3-2 shows the daily exceedance flow for the Santa Ynez River a
Highway 154 based on smulations of the SYRHM from 1918 to 1993. Fow at Highway 154
would exceed 2.5 cfs about 98% of the time, 5 cfs about 77% of the time, and 10 cfs about
39% of thetime. Some of the flow targeted for Highway 154 perdsts downstream as far asthe
Alisal Reach during most years (Figure 3-3). How at the Alisd Bridge, according to the mode,
would exceed 1.5 cfs approximately 75% of the time.

In order not to impact State Water Project deliveries, the Hilton Creek supplementa watering
system will be used to make the reservoir releases necessary to meet the maingem rearing
target flows. Based on the designed capacity of the Hilton Creek supplementa watering system
to deliver 10 cfs, the model shows that the 10 cfs target a Highway 154 was not met in its
entirety in 34 out of the 185 months that the 10 cfs target would have been in place. However,
the model demondtrates that in those months where the 10 cfs target was not met, there would
have been a least 8.5 cfs a Highway 154. The mode showed that the other targets would
have been met in dl years based on historica watershed conditions. The existing infrastructure
of the Hilton Creek facility (the gravity fed portion of the system) is being repaired to increase
the capacity which is currently below the anticipated 10 cfs level. Additiona portions of the
facility, the pump and flexible intake, will be added in the next few years.
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Figure3-2  Modéded Flow at the Highway 154 Bridge under Long-Term Operations
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Figure3-3  Modeed Flow at the Alisal Bridge under Long-Term Operations
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3.3.3 FLow TARGET COMPLIANCE MONITORING

Habitat maintenance flow targets have been established a the Highway 154 Bridge, where there
was formerly aU. S. Geologicd Survey (USGS) gaging station. Currently, a number of options
for monitoring the Highway 154 target flow compliance are being explored. The Member Units
are in discusson with CaTrans, which has an easement at the Highway 154 Bridge, to dlow
access for gage inddlation and monitoring.  Until the gage is in place, monitoring of the flow
levd a the Highway 154 Bridge will occur weekly when flows have receded to the target flow
levels usng a sandard methodology. In addition, a staff gage or other marking devise may be
used once weekly monitoring for no less than one rearing season has occurred to establish the
relationship between the marker and flow. Fowsin the Alisal Reach will likely be monitored by
the USGS Solvang gage. Modifications to this gage will be necessary to improve its ability to
monitor low flows. If the resdud pool depth must be maintained in the interim period in the
Refugio and Alisd Reaches, a gaff gage indtdled these pools. The water surface devation will
be monitored weekly.

3.4 PASSAGE FLOW SUPPLEMENTATION

Upstream migration is an important event in the stedhead lifecycle. Steelhead, like the other
anadromous salmonids, are born in freshwater and live there for generdly one or two years
before migrating to the sea. While a sea, they grow to sexud maturity and then return to the
stream in which they were born to spawn. If passage from the ocean to their pawning grounds
is prevented, steedlhead cannot complete their lifecycle and spawn the next generation. When
this happens steelhead may spawn in another stream or wait for another year to spawn. Unlike
sdmon who die after spawning, steelhead are capable of spawning severd times (in different
years) under the right conditions (Shapovaov and Taft 1954). Prior to stedlhead migrating
upstream in the river itsdf, they must firgt be able to enter the river from the ocean. The mouth
of the Santa Ynez River is frequently closed by the presence of a sandbar. This bar forms
during the summer when flows are low and wave energy isaso low. It is breached in the winter
by a combination of higher river flows and grester wave energy. Winter runoff from
Sagpuedes Creek appears to be sufficient to breach the bar before enough flow is avallable in
the mainsem. The purpose of the passage flow supplementation is to improve the opportunity
for sedhead to migrate from the Santa Y nez lagoon to the mainstem and tributaries upstream of
Alisd Road.

The proposed operations provide frequent passage opportunities for migrating steelhead in wet
years (spill years). In these years, tributary and maingem habitat is accessble and of good
quaity. In dry years, there is a limited number of passage opportunities. Low flows in the
tributaries can limit access to tributary habitat, and this habitat is of lower qudity in these years.
In other years, passage opportunities may be limited while tributary habitats are suitable for
occupancy. An experimenta program for supplementing existing sform flow has been develop
and is described below. The passage flow supplementation plan proposed here promotes good
passage conditions in years after seelhead have likely been highly productive in the system.
Reclamaion and years after sedhead have likey been highly productive in the system.
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Reclamation and the Cachuma Member Units will work with NMFS to further refine this
program to maximize the positive benefits of the passage releases.

3.4.1 FIsH PASSAGE ACCOUNT

For the purpose of supplementing passage flows, a Fish Passage Account will be created in
Cachuma Resarvoir.  The Fish Passage Account will be filled in years when the reservoir
surcharges, and released in subsequent years to enhance passage opportunities by augmenting
gorm flows. The Fish Passage Account will be dlocated 3,200 AF of water from the 3-foot
surcharge (see Section 3.6 for interim alocations). The Fish Passage Account water will be
released darting in the year after the reservoir surchargesto 3 feet, and in subsequent years until
there is no more water in the Fish Passage Account.

Fish Passage Account water stored in Lake Cachuma will not diminish by evaporation or
seepage losses. Any unused portion of the Fish Passage Account will be carried over to
following years until the reservoir surcharges again. In the event of a spill, the Fish Passage
Account will be deemed to spill, and the account will be reset to a new dlocation of 3,200 AF.
If only apartid surcharge is possible (not the complete volume between 1.8 and 3 feet [the first
5,500 AF from the 1.8 foot surcharge supports reservoir releases for rearing target flows]), then
the Fish Passage Account would receive the surcharge amount in excess of the 1.8-foot
surcharge, plus any carryover in the account with the total not to exceed 3,200 AF. Smulations
with the SYRHM indicate that when the reservoir spills, the surcharge space is dways
completely filled; athough, in theory, a partid surchargeis possible.

There is limited data on mangem fish migration in the Santa Ynez River sysem and a
incomplete record of tributary migration monitoring. The record is incomplete because of
difficulty in ingtaling and maintaining mainstem trgps and because of the need to remove trgps
during high flow periods. The SYRTAC migrant trapping program has, however, been able to
identify the period when fish are migrating in the sysem. Specific details, such asthe trave time
of migrating fish, can not be determined from the exiging data. In addition, trgpping data is
limited to the fairly wet climatic period that the SYRTAC studies have been conducted in.
Because some uncertainty regarding the movement patterns of migrating steelhead remains, and
because the protocol described below is experiementa, the passage flow supplementation
proposa will be adaptively managed. The Adaptive Management Committee (see Section
3.4.3) will be responshble for managing the Fish Passage Account releases. To provide
resources for evauation of the program by the Adaptive Management Committee, the existing
tributary migrant trgpping program will continue, and an additiond trgp will be ingdled in the
Refugio Reach to monitor maingem migrants (see Appendix | for more detail on the monitoring
program). The Fish Passage Account releases will be based on the following passage
supplementation regime, athough modifications may be made based on further biologica data,
dam operationd requirements, fish use, prior hydrologic events, and other relevant factors.
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3.4.2 PASSAGE SUPPLEMENTATION CRITERIA

Redeases for fish passage supplementation will be made in years following a surcharge year until
al of the water in the Fish Passage Account has been reeased. Reeases will be made to
augment sorms in January through May (passage period). For the purpose of fish passage
supplementation, a storm is defined as flows of 25 cfs or more a Solvang (see discusson
below). The firg sorm in January will not be supplemented as it is consdered to be arecharge
gorm and will prime the lower watershed for future releases. All sorms in the passage period
will be supplemented unless specific conditions are met (see below). No passage flow
supplementation will occur until the sandbar has been breached by naturd events. The sandbar
will be visudly inspected each week during the migration season to determine its datus, and a
water leve recorder will be ingtdled in the lagoon to monitor ponding conditions.

For the purpose of fish passage supplementation, a storm is defined as flows of 25 cfs or more
occurring at Solvang (monitored &t the Alisdl USGS gage). The 25 cfs criteria was sdected for
three reasons.  First, 25 cfs provides passage flow in the Alisal Reach, and passage at these
critical riffles should indicate that passage is provided over criticd riffles upstream to the dam
(SYRTAC 1999b). Second, aflow of 25 cfs a Solvang indicates that the tributaries upstream
of Solvang (e.g., Quiota and Hilton creeks) are flowing and will provide steelhead access to
these habitats. Findly, 92% of the time when there is aflow of 25 cfs or more at the Solvang
gage, there is a least 15 cfs flowing in the Santa Y nez River upstream of the confluence with
Sdspuedes Creek, indicating there is continuity of flow throughout the mainstem. Passage over
the criticd riffle at the Lompoc Narrows is achieved 92% of the time that there is 25 cfs at
Solvang, indicating passage flows for adult steelhead exist upstream to Bradbury Dam.

The passage flow supplementation will take the form of enhancing the sorm hydrograph at
Solvang. A decay function for the hydrograph recesson at the Los Laurdes gage above
Cachuma Reservoir has been caculated. Figure 3-4 compares the average storm recesson
hydrograph for the Los Laureles and Solvang gages. The Solvang gage recedes a a faster rate
than the Los Laureles gage primarily because the Solvang gage measures flow from a smdler
watershed in the absence of spills a Bradbury Dam. The decay rates begin to diverge at about
150 cfs. The Los Laurdes decay function from 150 cfs to 25 cfs takes gpproximately 14 days.
Fourteen days was congdered to be a reasonable, continuous passage event for migrating fish.
The combination of the divergence, the 14 days of passage flows, and the operational maximum
release from the Bradbury Dam outlet works, also 150 cfs, determined the flow trigger for the
fish passage releases.

Flow supplementation will begin when the unsupplemented storm hydrograph a Solvang
recedes from its pesk to 150 cfs. From 150 cfsto 25 cfs, releases will be made from the Fish
Passage Account such that the combination of natura flow and passage releases mimic the Los
Laureles decay curve a Solvang. From 25 cfs to baseflow, releases will be made based on the
maingem ramping rate (Table 3-4 above). Figure 3-5 shows how basin input and Fish
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Passage Account releases would combine to provide additional passage days under this flow
supplementation scenario (Example #1). In the event that storm peaks at Solvang are less than
150 cfs but greater than 25 cfs, releases will be made from Bradbury Dam to supplement not
only the decay curve of the ssorm hydrograph, but aso the peak storm discharge. Thus, up to
the outlet works capacity of 150 cfs will be released to boost the pesk storm discharge to 150
cfs a Solvang, and then the Los Lauredes decay function will be applied as Example #2.
Reeases for fish passage supplementation will come from the outlet works a Bradbury Dam,
athough a portion of the reeases (£ 10 cfs) may come through the Hilton Creek supplementa
watering system. When severd storms come together, there is typicadly a number of passage
opportunities such that supplementing dl these sormsis not warranted. 1n the Santa Y nez River
watershed, there may be severd storm pesks with brief hydrograph recessons in between.
When storm flows between these pesks do not recede to 150 cfs, these pesks are all
consdered to be the same storm event. In this case, passage flow supplementation will occur
when flows findly recede to 150 cfs. In other cases, a orm event may trigger the start of the
target period for passage releases by reaching 150 cfs, and supplementation will occur such that
flows will decay over 14 daysto 25 cfs. If a second storm peaks within 7 days following the
conclusion of the 14 day target period, the second storm will not be supplemented (Figure 3-6).
This criteria establishes a 21 day window in which supplementation of a second storm will not
occur. The window begins when the passage flow target period (14 days) is triggered by
reaching 150 cfs and continues for 7 days after the end of the target period. |If the passage flow
target period begins for a storm, but is not completed because a second storm occurs, then the
second storm will not be supplemented as it has occurred within a 21-day window. The
purpose of this criteria is to conserve Fish Passage Account water for later supplementation,
which can extend the biologica benefit of the Fish Passage Account into future months and
years.

The quantity and frequency of passage releases under the proposa were calculated usng USGS
gaged daily flows a Solvang for 40 years post-Cachuma construction (1958 to 1998). Flows
required to provide passage supplementation for individual sorm events are estimated to range
from 300 to 1,800 AF. Passage releases would occur starting in the year after the Fish Passage
Account isfilled by a surcharge event up to, on average, two to three years after the surcharge,
but could occur up to eight years after the surcharge event. Table 3-5 tabulates the releases for
supplementation of passage by year and shows how the operation of the Fish Passage Account
(3,200 AF) would be implemented. In those years when the Fish Passage Account is released
inagngle year, it is generaly because there were a number of small storms whose pesks were
boosted and then the recession curve applied.

All gorms in the passage period will be supplemented unless (1) flows at Solvang reach 25 cfs
within 7 days from a prior fish passage target period (the second storm will not be
supplemented), (2) the Adaptive Management Committee determines that there is a greater
biologicd benefit to not supplement a particular sorm, or (3) there is no water left in the Fish

Passage Account.
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Table 3-5

Long-Term Releases for Passage Supplementation (Water Years, 1958

to 1998)

Allocation to Fish Yearsfrom Releases from Fish End-of-Year Fish
YEAR Passage Account

Passage Account Surcharge Passage Account

Balance

1958 3,200 0 3200
1959 1 20 5960
1960 2 2460 0
1961 3 5 5
1962 3200 0 3200
1963 1 3200 0
1964 > 5 5
1965 3 5 5
1966 2 5 S
1967 3200 0 3200
1968 1 3200 0
1969 3200 0 3200
1970 1 2813 387
1971 > e -
1972 3 5 5
1973 3.200 5 3200
1974 3.200 5 3200
1975 3.200 59 3200
1976 1 1811 1389
1977 2 0 1,389
1978 3,200 0 3200
1979 3.200 5 3200
1980 3,200 0 3,200
1981 1 1,170 2030
1982 2 1298 —
193 3,200 0 3.200
1984 3,200 0 3,200
1985 1 0 3,200
1986 2 957 2243
1987 3 5 5o
1988 4 1,670 573
1989 S 0 573
19%0 6 0 573
1991 7 573 0
1992 8 5 5
1993 3,200 0 3200
1994 1 2759 w1
19% 3,200 0 3.200
19% 1 2716 484
1997 > eh S
1998 3,200 0 3200
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3.4.3 ADAPTIVE MANAGEMENT OF THE FISH PASSAGE ACCOUNT

The protocol set forth above will be used to supplement passage flows and will be monitored
closgly to provide information to the Adaptive Management Committee. Operating criteria have
to be put in place for monitoring pesk storm flows a Solvang and concurrent releases at
Bradbury Dam for the purpose of implementing the passage flow supplementation.

Based on the results of these experimentd releases, the Adaptive Management Committee will
manage the Fish Passage Account releases to increase the biologica benefit to steelhead.
Initidly, al storms will be supplemented as described above. As data are gathered on passage
releases, fish movement within the system, and stedhead migration in generd, modifications to
the release scenario might be made.  Such modifications may include changing the trigger flow
level, changing the definition of a storm, and sdecting to boost storm pesks that are less than
150 cfsto different levels.

Reeases in the month of May might dso be modified as more downmigrant information is
developed. These modifications will likely be smilar to those used to extend the water supply
availahility and might aso include extending the tailout for longer periods of time. The decay
rate strategy will continue to be gpplied unless there is data to suggest a more effective release
drategy for passage flow supplementation. The Adaptive Management Committee will work
with NMFS to refine the fish passage supplementation protocol to (1) shift releases away from
dry years and (2) review storm flow decay curves and other methods for providing increased
migration ability (NMFS 2000).

Early in the year, water in the Fish Passage Account will be used to supplement every storm
mesting the requirements. For releases in late April and in May, however, the committee may
begin to consder the storage in Cachuma Reservair, and the likelihood of a surcharge in the
following year, the baance of the Fish Passage Account, the current and prior passage
opportunities, and expected bassflow recesson levels in deciding whether further
supplementation is warranted.

In addition, the Adaptive Management Committee will work with NMFS to develop a strategy
to refine this passage supplementation protocol to (1) reduce the number of dry years in which
supplementation occurs, to (2) review the use of the mean Los Laureles decay curve as the
desired flow shape at Solvang, and (3) to study other methods for providing additiona passage
opportunities (the strategy must be presented to NMFS by March 11, 2001; NMFS 2000).
Once NMFS and the Adaptive Management Committee have agreed to the refinement Strategy,
it will be implemented.

35 ADAPTIVE M ANAGEMENT ACCOUNT

The Santa Ynez River sysem is dill under sudy and new information about many of the
operations proposed in this document will be gathered over the course of implementing and
monitoring these measures. Many components of the proposed operations will be managed by
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the Adaptive Management Committee. This committee will be comprised of a representative
from Reclamation, the Cachuma Consavation Release Board, ID #1, the Santa Ynez River
Water Conservation Digtrict, NMFS and DFG.

Potentia scenarios are foreseeable where small amounts of additional water could provide a
subgtantial biologica benefit in this adaptive management program. In order to capitaize on
these occurrences, an Adaptive Management Account will be established.  The Account will

contain water that the Adaptive Management Committee can use to provide additiona benefits
to steelhead and their habitat.

The Adaptive Management Account will be filled in years when the reservoir surcharges to the
proposed 3-foot level. Of the additiona 9,200 AF provided by the proposed 3-foot surcharge,
5,500 AF supports reservoir releases for the rearing target flows and 3,200 AF is dlocated to
the Fish Passage Account. The remaining surcharged water (500 AF) will be alocated to the
Adaptive Management Account. This account will be maintained using the same guiddines as
the Fish Passage Account. The Adaptive Management Account will not experience
evaporation or seepage losses; the unused portion will be carried over to the next year; and in
the event of a spill, the Adaptive Management Account will be deemed to spill, and the account
will receive anew dlocation from the surcharged water.

The Adaptive Management Account will be used at the discretion of the Adaptive Management
Committee to increase the biologica benefit to stedlhead and their habitat as opportunities arise.
The account water can be used to increase releases for mainstem rearing, provide additiond
flows to Hilton Creek, or to provide additional water for passage flow supplementation. For
instance, perhaps the last storm of the season was the first week in May, and that storm used
the remaining water in the Fish Passage Account. However, monitoring deta from trapping is
demondrating that a number of smolts are attempting to outmigrate but are having difficulty
because of low flows in the maingem. Water from the Adaptive Management Account could
be released to provide additiond flow for these fish.

3.6 INTERIM OPERATIONS

Reclamation and the Cachuma Member Units are proposing to surcharge Lake Cachuma and
use the surcharged water to provide habitat and fish passage enhancement in the lower Santa
Ynez River. Implementation of the surcharge requires environmenta review and compliance,
and condtruction of flashboards to enable a surcharge. Because implementation of additiona
surcharge requires facility modifications, interim operations have been developed to provide
increased habitat and passage opportunities until long-term operations are in place (i.e., the 3-
foot surcharge water is available).

Interim actions identified to protect and enhance habitat conditions for stedhead within the
lower Santa Ynez River have been developed based on results of scientific investigations
performed by the SYRTAC in combination with extensve hydrologic modeling to evduate the
feagbility and water supply impacts associated with various dternative interim actions. Feld
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fisheries investigations have identified factors such as devated summer water temperature in
affecting habitat qudity and avalability, particulaly for summer sedhead rearing. The
investigations have dso identified the best avallable habitat for juvenile Sedhead rearing a the
reach of the lower Santa Ynez River between Bradbury Dam and Highway 154, and within
tributaries such as Hilton Creek. The interim plan of action is designed to protect and enhance
these high-value habitat areas using resources and modifications to existing operations under the
direct authority of Reclamaion and the Member Units with support of the Santa Ynez River
water users and the SYRTAC.

The proposad interim plan builds on the fishery actions dready implemented within the Santa
Ynez River to provide the grestest benefits possible to stedlhead on a short-term basis within
the condraints of reservoir facilities, hydrologic variability within Santa Ynez River watershed,
and water supply operations. The fundamenta objective of the proposed program of interim
actions outlined below, in combination with the fishery actions taken to date, is to protect the
Santa Ynez River seelhead. Once the proposed 3-foot surcharge is complete, the additional
facilities and operationd flexibility provided through the long-term plan will subgtantidly improve
ingream flow conditions for various life stages of sedhead.

3.6.1 SURCHARGE INTERIM PHASES

Two interim phases of operationswill occur prior to implementation of the long-term operations.
The firgt set of interim operaions has dready been partialy implemented, and will be fully
implemented on the release of the Biologicad Opinion and this Plan. The fird phase of
operations uses the existing surcharge of 0.75 feet. Phase | will continue until the flashboards on
the Bradbury Dam radid spillway gates are modified too dlow the 1.8 foot surcharge and
accommodate the 3 foot surcharge, and there is sufficient rainfall to surcharge the reservoir to
the 1.8 foot level. The second phase of interim operations begins when 1.8 feet of surcharge
water is avalable; and it concludes when the proposed 3-foot surcharge is gpproved, and there
has been sufficient rainfal to surcharge the reservoir to the 3-foot leve.

Hashboard construction on the Bradbury Dam spillway gates is scheduled for 2001. As Stated
above, environmentd review for implementation of the 1.8 foot surcharge has been completed
(Woodward-Clyde Consultants 1995). Implementation of the proposed 3-foot surcharge may
require additiond actionsto be identified through project design and environmenta review. Itis
anticipated that a few years may be required to complete the environmenta compliance
necessary for implementation of the proposed 3-foot surcharge (environmental compliance
anticipated by 2004).

3.6.2 INTERIM MAINSTEM REARING TARGET FLOWS

During interim operations, rearing target flows will be established in the Santa Y nez River for the
purpose of improving mainstem rearing habitat. These target flows will be structured to provide
year-round rearing in the Highway 154 Reach of the Santa Y nez River. The same rearing target
flows will be in effect during both phases of the interim operations (0.75 and 1.8- foot
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surcharges). Additiond water provided by the 1.8 foot surcharge under Phase 2 of the interim
operations (1.8-foot surcharge) will be alocated to passage flow supplementation.

Interim target flows will be established a the Highway 154 Bridge. The flow targets will
depend on the water year type and the storage in Lake Cachuma on the first of each month.
Reservoir releases through the Hilton Creek supplementa watering system will be made to meet
the flow targets. In years when the lake spills (when the storage in Lake Cachuma is above
120,000 AF) and the spill amount exceeds 20,000 AF, a target flow of 5 cfs at the Highway
154 Bridge will be maintained. When the lake does not saill, or the spill amount is less than
20,000 AF, and the storage in Lake Cachuma exceeds 120,000 AF, a target flow of 2.5 cfs
will be maintained. When lake storage recedes below 120,000 AF, the target flow at the
Highway 154 Bridge will be 1.5 cfs. Periodic releases from Bradbury Dam will be made to
improve water qudity in the Stilling Basin and the Long Pooal in critica drought years (Soragein
Lake Cachuma <30,000 AF). Thirty AF per month will be reserved to provide these refreshing
flows.

In addition, when the reservoir spills at least 20,000 AF or the year following such a spill, the
resdua pool depth will be maintained in refuge pools in the Refugio and Alisa reeches when
dedhead are present. The residud pool depth is defined as the difference between the
elevation of the deepest point in the pool and the eevation of the lowest point of the crest (outlet
depth) that forms the pool’s hydraulic control. Maintenance of the resdua pool depth is
designed to provide habitat space for the rainbow trout/steelhead inhabiting these habitats and
a0 to improve water qudity. There are a number of uncertainties regarding this action,
therefore monitoring and evauation of the action and the maintained habitat will be a focus of
the Adaptive Management Committee. Resdud pool depth maintenance will be required until
the fird year the 3 foot surcharge is achieved and dl the passage barrier/impediment
modifications are completed (NMFS 2000).

Andyss of higoricd hydrology indicates it will be possble to meet target flows under most
conditions. Figure 3-7 shows the daily exceedance flow for the Santa Ynez River & Highway
154 based on smulations of the Santa Y nez River mode from 1918 to 1993. Flow at Highway
154 would exceed 1.5 cfs about 98% of the time, 2.5 cfs about 81% of the time, and 5 cfs
about 49% of the time. Some of this flow perssts downstream to the Alisd Bridge in most
years (Figure 3-8). The flow can be subsurface and often wells up at the downstream end of
somerriffle bars.
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Figure3-7  Modded Flow at the Highway 154 Bridge under the Interim Operations
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Figure3-8  Modeded Flow at the Alisal Bridge under the Interim Operations
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3.6.3 PASSAGE FLOW SUPPLEMENTATION

Passage flow supplementation will begin under the second phase of the interim operations, once
the reservoir has surcharged to 1.8 feet. A portion of the additional water provided by the 1.8
foot surcharge, 2,500 AF, will be alocated to the Fish Passage Account. Water will be
rdleased from the Fish Passage Account in years following the 1.8 surcharge event in
accordance with the criteria described for long-term operations in Section 3.4.

The quantity and frequency of passage releases under Phase 2 of the interim operations (1.8
feet of surcharge) were cdculated usng USGS gaged daily streamflows at Solvang for the 40
years of post-Cachuma condruction (1958 to 1998). Passage releases under the interim
scenario would occur generdly one to two years after a year in which the reservoir is
surcharged. Table 3-6 tabulates the rel eases for supplementation of passage by year and shows
how releases from the Fish Passage Account would be implemented under this interim proposdl.
Interim passage releases will be adaptively managed, and the scenario may be adjusted to
provide greater benefit to steelhead as described in Section 3.4.3.

3.7 SUMMARY OF FLOW-RELATED FISH ENHANCEMENT OPERATIONS

The long-term operations proposed in Sections 3.3 through 3.5 above will be phased in as
additional water resources become available from the surcharge of Lake Cachuma (see Section
3.2). Three different surcharge levels (0.75, 1.8, and 3 foot levels) are proposed over the
course of the phase-in period. The interim and long-term flow-related enhancement measures
depend on the status of surcharge implementation. Table 3-7 summarizes the three types of
flow-related enhancement measures proposed in this document: (1) conjunctive use of reservoir
releases and downstream water rights to maintain mainstem rearing target flows, (2) fish passage
supplementation, and (3) adaptive management supplementation (rearing or passage). Table 3-
8 summarizes the alocation of water provided by the three different surcharge levels proposed
for Lake Cachumato each of these flow-related enhancement measures.
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Table 3-6

Interim Releases for Passage Supplementation (Water Years 1958 to

1998)
Allocation to Fish Releases from Fish End-of-Year Fisn
YEAR Y earsfrom Surcharge Passage Account
Passage Account Passage Account
Balance

1958 2,500 0 2,500
1959 1 740 1,760
1960 2 1,760 0
1961 3 0 0
1962 2,500 0 2,500
1963 1 2,500 0
1964 2 0 0
1965 3 0 0
1966 4 0 0
1967 2,500 0 2,500
1968 1 2,500 0
1969 2,500 0 2,500
1970 1 2,500 0
1971 2 0 0
1972 3 0 0
1973 2,500 0 2,500
1974 2,500 0 2,500
1975 2,500 909 2,500
1976 1 1811 689
1977 2 0 689
1978 2,500 0 2,500
1979 2,500 0 2,500
1980 2,500 0 2,500
1981 1 1,170 1,330
1982 2 1,330 0
1983 2,500 0 2,500
1984 2,500 0 2,500
1985 1 0 2,500
1986 2 957 1543
1987 3 0 1543
1988 4 1543 0
1989 5 0 0
1990 6 0 0
1991 7 0 0
1992 8 0 0
1993 2,500 0 2,500
1994 1 2,500 0
1995 2,500 0 2,500
1996 1 2,500 0
1997 2 0 0
1998 2,500 0 2,500
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Table 3-7 Summary of Interim and Long-Term Operations for Rearing and
Passage Enhancement in the Mainstem

Project Operations Fish Enhancement Releasesfor Mainstem
Phase Rearing and Passage
Rearing

quhwav 154 Flow Targets
5 cfsflow target at Highway 154 in years when the lake spills at least 20,000 AF

Interim Phase | - 2.5 cfs flow target at Highway 154 in years when the lake does not spill but
0.75-Foot storage exceeds 120,000 AF or when the lake spillsless than 20,000 AF
Surcharge - 1.5 cfs flow target at Highway 154 in years when lake storage recedes below

120,000 AF but greater than 30,000 AF
Releases to refresh the Long Pool and the Stilling Basin may be made (limited to
30 AF per month or as needed)

Rearing

quhwav 154 Flow Targets
5 cfsflow target at Highway 154 in years when the lake spills at least 20,000 AF
2.5 cfs flow target at Highway 154 in years when the lake does not spill but
storage exceeds 120,000 AF or when the lake spillsless than 20,000 AF
1.5 cfs flow target at Highway 154 in years when lake storage recedes below
120,000 AF but greater than 30,000 AF
Releases to refresh the Long Pool and the Stilling Basin may be made (limited to
30 AF per month or as needed)

Interim Phase ||
1.8-Foot Surcharge

Passage
2,500 AF allocation to the Fish Passage Account in surcharge years

Rearing

quhwav 154 Flow Targets
10 cfs flow target at Highway 154 in years when the lake spills at least 20,000
AF
5 cfs flow target at Highway 154 in years when the lake does not spill but
storage exceeds 120,000 AF or when the lake spills less than 20,000 AF
2.5 cfs flow target at Highway 154 in years when lake storage recedes below
120,000 AF but greater than 30,000 AF
Releases to refresh the Long Pool and the Stilling Basin may be made (limited to
30 AF per month or as needed)

Alisal Bridge Flow Targets

- 1.5 cfs flow target at the Alisal Bridge in years when the lake spills at least
20,000 AF and steelhead are present in the Alisal Reach
1.5 cfs flow target at the Alisal Bridge in the year immediately following a year
when the lake spills at least 20,000 AF and steelhead are present in the Alisal
Reach

Long-Term

Operations
3-Foot Surcharge

Passage
3,200 AF alocation to the Fish Passage Account in surcharge years

Adaptive M anagement Account
500 AF allocation to the Adaptive Management Account in surcharge years
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Table 3-8 Allocation of Surcharged Water under the Proposed Implementation

Phases
Surcharge Total Amount in
Surcharge Level Account/Use Allocation (AF) Surcharge Years
(AF)
0.75 foot Maingem Rearing Target
(Interim Phase 1) Flow Releases* 2,300 2,300
Maingem Rearing Target 3.000
1.8 foot Flow Releases* ’ 5,500
(nteimPhasell) | 1) pocsge Account 2,500
Maingem Rearing Target
Flow Releases* 5500
3.0 foot .
(Long-Term) Fish Passage Account 3,200 9,200
Adaptive Management 500
Account

*There is no account for the mainstem rearing target flows. The dlocation in surcharge years
will support the reservoir releases needed to maintain the target flows year-round (except in the
driest years), however additional water will be released as needed to meet the targeted flow
level. These releases replace the Fish Reserve Account as established in the MOU and WR
94-5.
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4.0
BENEFITSAND IMPACTS

4.1 ANALYSISAPPROACH

This section evauates the potentia effects of releases made under the proposed project
operations relative to the basdine operations on stedhead passage opportunities, mainstem
steelhead spawning and rearing habitat, and other aguatic resources. The steelhead evauation
includes the reaches of the Santa Y nez River downstream of Bradbury Dam (the upstream limit
of steelhead) that may support sledhead. This analyss dso looks & the streamflow conditions
that would have been present at these locations if Bradbury Dam did not store water and if all
inflow was passed through the reservoir. The anaysis is based on the flows that would be
present at specified locations dong the river during wet, normad, and dry water year types. The
three water year types are represented by the 20%, 50% and 80% exceedance flows under the
three operating conditions. Historic, Basdline, and Proposed.

The “Higtoric” condition represents the habitat conditions prior to the construction of
Bradbury Dam (i.e., inflow passed through the reservoir).

“Basding’ Operations represent the operation of the project as directed in SWRCB
Decison WR 89-18. There is no Fish Reserve Account. The project diverts and
stores water and makes ddiveries to the Member Units and releases to satisfy the
requirements of downstream users.

The “Proposed” Operations include modification to the project to include the flow
rdeases for the mantenance and enhancement of aguatic habitats and species
downstream of the reservoir: conjunctive use of reservoir and downstream water rights
releases to meet maingtem rearing target flows and Fish Passage Account releases.
Adaptive Management Account releases cannot be directly quantified, as it is not
known how this water will be used; therefore, these are not included in this andyss.
Similarly, the provison to maintain resdua pool depth in the Refugio and Alisa Reaches
during the interim period is not included in the analyss. Proposed Operations include
both Interim Operations (0.75 and 1.8-foot surcharge, where gpplicable) and Long-
Term Operations.

4.2 EFFECTS OF FLOW-RELATED ENHANCEMENT MEASURES ON RAINBOW
TROUT/STEELHEAD

4.2.1 SUMMARY OF EFFECTS

The effects of the Proposed Operations on steelhead were evaluated with respect to the
potentia effects on three lifestages. passage, maingem spawning and mainstem rearing.
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Passage — In generd, the Proposed Operations improve passage opportunities relative
to the Basdine Operations (Section 4.2.2). The Historic Condition provides more
passage opportunities than either the Proposed or Basdline Operations because water is
not stored behind Bradbury Dam but flows directly to the sea. In just those years when
passage flow supplementation would have occurred, the Proposed Operations (both
interim and long-term) substantialy increase the number of passage days over Basdline
Operations, dthough, the number of passage days under the Proposed Operations is
dill lower than the Historical number of passage days.

Spawning Habitat - The Proposed Operations provide substantially more mainsem
spawning habitat in dl three reaches between Bradbury Dam and Alisd Road in norma
and dry years than the Basdline Operations (Section 4.2.3). The Historic Condition
provides more spawning habitat in wet and norma years than the Proposed Operations,
but less habitat in dry years, especidly in the Refugio and Alisal reaches.

Rearing Habitat - The Proposed Operations result in a subgtantiad amount of
additiond rearing habitat (Section 4.24) being avaldble reative to the Basdine
Operation during dl seasons in dry and norma years, and in July through December in
wet years. In the first half of a wet year, the Proposed Operation provides asmilar
amount of rearing habitat to the Basdline Operation. These results were common to all
three reaches. The Historic Condition provides more rearing habitat than the Proposed
Operdions from January through June in norma and wet years, but provides
subgtantialy less rearing habitat in the latter hdf of these years. This was particularly
true of the Alisd Reach, where the proportion of pool habitat was lower than in the
more upstream reaches.

The additiona rearing habitat provided by the Proposed Operations reldive to the Basdine
Operdions, in combination with the persstence of this habitat throughout the year even under
dry conditions, provides a substantia benefit to steelhead over both Basdline Operations and
Higtoric Conditions. 'Y oung-of-the-year rearing habitat was identified as a mgor limiting factor
in the contract renewa EISEIR (Woodward-Clyde Consultants et al., 1995). Proposed
Operations provide many times the amount of rearing habitat and provide it year round even in
the typicaly dry months of July through November. In addition, the Proposed Operations
provide additiona passage opportunities and more spawning habitat than the Basdine
Operations. Because of this, the Proposed Operations are judged to provide a greater net
benefit to steelhead over Basdine Operations.

Although the Historic Condition provides more passage opportunities, greater spawning habitat
(except in dry years), and more rearing habitat in the early part of the year, these benefits are
likely logt in the latter portion of the year when rearing habitat is reduced below the leve
provided under the Proposed Operations. During the first part of the year, temperatures are
relatively cool and, therefore, the metabolism of rainbow trout/stedhead is dower. These fish
tend to resde in pools during the winter months when feeding is reduced, therefore habitat
needs are less. In the April through June period, juvenile fish may be smolting and moving
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downgtream to the ocean when flows permit. Y oung-of-the-year fish, where present (they are
emerging from the gravels during this time), are smal and require less space. As the fish grow,
they require more gpace, which may lead to a habitat bottleneck in the late summer or early fall
when the amount of space required by each fish increases and the amount of space available
decreases. Higtoric observations found that the maingtem river routinely dried in the summer
downsgtream of Gibrdtar Dam (except for a smal, soringfed reach around Solvang)
(Shapovaov 1944). The greater avallability of rearing habitat in the late summer and early fall
likely provides a substantia benefit to steelhead relative to the Historic Condition in this portion
of theriver.

The perennid flows in the river under the Proposed Operations would likely result in the
increased growth of willows and other riparian plant species. The increased growth of riparian
plants would likely provide additiond cover for stedhead and thus increase the carrying
capecity of the river. The increased riparian growth may dso shade the stream and help
promote cooler water temperatures and reduce evaporation. Increased riparian growth may
remove water from the stream through increased rates of evapotrangpiration, but this is not
likely to be of a magnitude that would adversdy affect the steelhead population. Increased
riparian vegetation may aso require periodic maintenance which could result in some
disturbance to the rearing habitat. Best management practices would be followed to avoid
adverse effects to stee head.

4.2.2 EFFECTSON PASSAGE

The passage evauation is based on the results of the passage study performed by the SYRTAC
(1999b) and additional anayses (SYRTAC daa). The andyss uses a minimum passage
criterion of 8 feet of contiguous channd width with a depth of .6 feet. This criterion was
selected based on the passage analysis performed by the SYRTAC (1999b) and observation of
flows a which adult rainbow trout/steehead were observed in Sdspuedes Creek during the
1999 migration season. A number of criticd riffles were sdected for study to determine
minimum passage flow levels. Riffles were selected for evauation because they represent the
shalowest habitat type and thus would most likely represent low-flow passage barriers. The
critica riffles were located in four areas (from downstream to upstream they are Lompoc
Narrows, Cargasachi Reach, Alisal Reach, and Refugio Reach [SYRTAC 1999b]), and the
flow that met minimum passage criterion was determined.

The minimum passage flow for the Alisd Reach (25 cfs) was used as an indicator of the
availability of passage flows from Bradbury Dam to the ocean based on the criticdl riffle study
(SYRTAC 1999b) and additiona flow andyss. The 25 cfs criteria was selected for three
reasons. Firdt, 25 cfs provides passage flow over criticd riffles in both the Alisd Reach and the
more upstream Refugio Reach (SYRTAC 1999b). Second, 92% of the time when there is a
flow of 25 cfs or more a the Solvang USGS gage (in the Alisd Reach), there is a least 15 cfs
flowing in the Santa Y nez River upstream of the confluence with Salsipuedes Creek (.e., the
Cargasachi Reach). Findly, passage flows & the criticd riffles in the Lompoc Narrows are
achieved 92% of the time that there is 25 cfs a Solvang based on USGS gaged data post
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Cachuma construction (1953-1999). Taken together, these anayses support the assumption
that 25 cfsa Alisa resultsin passage from the ocean to Bradbury Dam.

Prior to sedhead migrating upstream in the river itsdlf, they mugt first be able to enter the river
from the ocean. As discussed previoudy, the mouth of the Santa Ynez River is frequently
closed by the presence of a sandbar. This bar forms during the summer when flows and wave
energy are low. It is breached in the winter by a combination of higher river flows and greater
wave energy (although ether of these ements may be able to breach the bar by themsdves).
Littleinformation is available regarding the frequency with which the bar is broken or what flows
might be required to accomplish this. Flow from Salsipuedes Creek appears to be sufficient to
breach the bar before sufficient flow is avallable in the mainstream. The bar has occasondly
been opened manudly, but this is not a regular practice due to concerns for the endangered
tidewater goby inhabiting the lagoon. The passage andlysis that follows presumes that steelhead
have dready gained accessto theriver.

The number of passage days provided, based on daily flows as modeled by the SYRHM (1942
to 1993) for the months of January through April, was cdculated. This andyss tabulated the
number of passage days, defined as a flow of 25 cfs or greater at Solvang (Alisal Reach), for
each year under the Historicd condition and Basdline and Proposed Operations. For the
Proposed Operations, both the long-term (3,200 AF) and interim (2,500 AF) Fish Passage
Account dlocations were andyzed. For norma and dry years modeed, the Proposed
Operations (both account alocations) provide more passage days than Baseline Operations. In
wet years, the Proposed and Basdline Operations would provide smilar passage opportunities.
Higtorical conditions, however, dill provide, on average, roughly 40% more passage days than
either the Basdline or Proposed Operations.  Although the Proposed and Baseline Operations
do provide many passage opportunities for migrating steelhead, especidly in wet years. The
Adaptive Management Committee will work with NMFS to refine the passage supplementation
protocal to reduce the number of dry years when supplementation occurs.

Supplementation occurs in years following surcharge years (typicaly wet years) and therefore
provides additiona passage opportunities in predominantly non-wet years. Table 4-1 presents
the passage opportunities in those years when passage flow supplementation would have
occurred under the Proposed Operations based on analysis of the SYRHM (1942 to 1993).
The passage flow releases under the Proposed Operations would have provided 166% more
passage opportunities than Basdine Operations in the dightly less than a third of years in which
supplementation would have occurred.  An additiond third of the years are historicaly wet
years, suggesting that steelhead will have at least fourteen days of passage in roughly two-thirds
of the years. For the 14 years when passage flow releases would have been made, historicaly
there were gill more passage days than under the Proposed Operations overall. However,
Higtorica conditions would have only provided at least 14 days of passage per year in eight out
of the fourteen years.
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Table4-1 Passage Opportunitiesin the Santa Ynez River in YearsBased on Modeled Fish Passage Account Releases

Without Cachuma . . Long-Term Passage Proposal (3.0' | Interim Passage Proposal (1.8
Operations (Historical) | Cos8ineOperations Surcharge, 3,200 AF) Surcharge, 2,500 AF)
Year Hydrologic | # of Passage | Indicator of | # of Passage [Indicator of 2 | # of Passage| Add'| Days | Indicator of | # of Passage| Add'| Days | Indicator of
Year Type' Days’ 3 14 days Days’ 14 days Days’ |from Baseline| 3 14 days Days’ |from Baseline| 3 14 days
1949 dry 1 1 15 14 X 15 14 X
1950 dry 1 0 14 14 X 8 8
1953 normal 51 X 3 17 14 X 18 15 X
1954 normal 53 X 7 26 19 X 20 13 X
1959 normal 47 X 2 15 13 X 15 13 X
1960 dry 0 1 15 14 X 12 11
1968 dry 24 X 1 15 14 X 15 14 X
1970 normal 72 X 11 16 5 X 15 4 X
1975 normal 89 X 68 X 74 6 X 75 7 X
1976 dry 2 1 16 15 X 16 15 X
1981 normal 64 X 10 22 12 X 21 11 X
1982 normal 35 X 6 19 13 X 18 12 X
1987 dry 0 0 16 16 X 15 15 X
1988 dry 12 0 15 15 X 9 9
Average 32 8 21 13 19 12
Sum 451 111 295 272
Number of years with 3 14 days of 8 1 14 1
passage 57% 7% 100% 7%

A 'wet' year is the third of the years analyzed with the greatest inflow into Lake Cachuma, 'normal’ years were the middle third of years, and 'dry’ years were the third of years with the lowest
inflow into Lake Cachuma using USGS Los Laureles gage data.

2] 'passage day' is defined as flow at Solvang (Alisal Reach) of greater than or equal to 25 cfs.
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4.2.3 EFFECTSON SPAWNING HABITAT
4.2.3.1 Methodsfor Spawning and Rearing Habitat Analysis

The spawning habitat andyss (in this section) and rearing habitat analys's (in the next section)
are both based on the habitat studies performed by the SYRTAC (19993, Section 2.1). These
andyses focus on the upper part of the mainstem from Alisd Bridge to Bradbury Dam because
the river below the Alisal Reach does not appear to support rainbow trout/stedlhead. Despite
many snorkel surveys since 1995 (SYRTAC 1997, 1998, 2000), only one ranbow
trout/stelhead has been observed below this reach. This adult fish was found below Budltonin
apool at Santa Rosa Park in 1998, an extremely wet year (SYRTAC data).

For purposes of this anayds, the average top width versus flow relationship was generated by
weighting the top width of each habitat type by its rdative proportion in each reach. The
average top width was converted to acres of habitat by multiplying the average top width by the
length of habitat in each reach. For the spawning andyss, usable habitat was limited to riffles
and runs. In the rearing habitat analys's, it was assumed that only pool habitats remained when
flow was zero and dl other habitat types provided no habitat. This likdy results in an
overestimate of habitat under zero flow conditions, as the pools likely shrink by an unknown
amount both in length and width, and an unknown number of pools likely dry up completely.
Regardiess of this overestimate, the andyss does provide a basis for making a comparison
between the Basdline and Proposed Operations, as both are evaluated under the same
assumptions.

How exceedance curves were developed from the daily flows generated from the Santa Y nez
River modd for three locations. (1) below the confluence of Hilton Creek (representing the
Highway 154 Reach), (2) at Highway 154 (representing the Refugio Reach), and (3) at Alisd
Bridge (representing the Alisal Reach) based on modd smulationsincluding a 52-year period of
record (1941 to 1993). Four seasons were used in the rearing habitat andysis. (1) January 1
through March 31, (2) April 1 through June 30, (3) July 1 through September 30, and (4)
October 1 through December 31. For the spawning andyss, only the January through April
period was used. The modd included both Fish Passage Account releases, reservoir releases
to meet mainstem rearing target flows, and downstream water rights releases.

4.2.3.2 Spawning Results

The rddive avalability of spawning habitat among the three operationd scenarios is Smilar in
the three reaches (Table 4-2). In generd, both Interim phases have smilar spawning habitat.
Long-Term Operations have dightly more spawning habitat than Interim Operations in norma
and dry years because target flows are maintained through conjunctive use releases and passage
flow supplementation releases are made in these years. Long-Term Operations provide more
habitat in dry years than the Historic (17% to 655% in the upper two reaches respectively) or
Basdline Operations (1,562% more in the upper reach). Nether the Historic Conditions
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Table4-2

Flow and Available Spawning Habitat

under Different Operation Scenarios

Dry Years Normal Years Wet Years
80% exceedance 50% exceedance 20% exceedance'
Change under Change under Change under
Condition Flow Habitat Area Long-Term Flow Habitat Area Long-Term Flow Habitat Area Long-Term
Operations® Operations® Operations®
(cf9 (acres) (%) (cfs) (acres) (%) (cf9) (acres) (%)
Bradbury Dam to Highway 154
Higtoric 1.6 4.1 17 20.1 6.2 -10 164.1° 8.0 -18
Badine 0.2 0.3 1562 1.0 2.6 115 447 6.6 0
Long Term 34 4.8 - 5.6 5.6 - 50.2 6.6 -
Int: 0.75 25 45 - 3.3 4.8 - 457 6.6 -
Int: 1.8 2.6 4.6 - 3.3 4.8 - 49.1 6.6 -
Highway 154 to Refugio Road
Higtoric 0.3 0.4 655 18.9 4.0 -16 167.1° 5.2 -12
Basdine 0.0 0.0 ++4+4 0.9 1.7 94 51.3 4.6 0
Long Term 31 3.3 - 5.0 34 - 58.2 4.6 -
Int: 0.75 24 3.2 - 29 3.3 - 51.3 4.6 -
Int: 1.8 24 3.2 - 3.0 3.3 - 59.6 4.6 -
Refugio Road to Alisal Bridge
Historic 0.0 0.0 +++4 15.9 8.5 -16 174.9° 12 -11
Badine 0.0 0.0 +++7 1.3 5.3 36 66.8 10.5 2
Long Term 1.4 5.7 - 4.6 7.2 - 76.5 10.7 -
Int: 0.75 0.3 0.9 - 2.9 6.7 - 69.9 10.5 -
Int: 1.8 0.3 0.9 - 31 6.8 - 74.9 10.6 -

'Dry years are represented by an 80% exceedance for all yearsin the model (for example, under Historic conditions from the Dam to HWY 154, 80% of the time flows are greater than 1.6 cfs);
Normal years are represented by a 50% exceedance and Wet years by a 20% exceedance.
2Based on change in habitat area relative to the Long-Term Operations
3Estimated habitat; flows exceed predictive reliability of habitat-flow relationship

“Percentage increase could not be calculated because there was no available habitat for this condition
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or Basdine Operdtions provide spawning habitat in the Alisal Reach in dry years. Nor do the
Basdline Operations provide spawning habitat in dry years in the Refugio Reach. Long-Term
Operations provide between 36% and 115% more spawning habitat than the Basdine
Operationsin normd years, and Smilar amountsin wet years.

In norma and wet years, Long-Term Operations provide somewhat less habitat than the Higtoric
Condition. In normal years, Long-Term Operations provide 10% to 16% less habitat and, in wet
years, provide 11% to 18% less habitat as compared to the Historic Condition. The lower
amount of spawning habitat in norma and wet years is likely inconsequentid relative to the
subgtantialy increased availability of this habitat in dry years. Subgtantid production of rainbow
trout/steelhead has been observed in the Santa Y nez River in wet years like 1995 and 1998. In
these years, there appears to be sufficient spawning success to fully utilize the available rearing
habitat. In dry years, lack of spawning habitat under the Basdine Operaions and Higtoric
Condition results in under-utilization of avalable rearing habitat. This was identified as a
sgnificant limiting factor in the Contract Renewa EIS/EIR (Woodward-Clyde Consultants et al.,
1995).

4.2.4 EFFECTSON REARING HABITAT

In generd, both phases of Interim Operations provide Smilar amounts of habitat. Long-Term
Operations provide dightly more habitat than the Interim Operations in most seasons and reaches.
The largest difference between Interim and Long-Term Operations is found in normd yearsin the
Alisal Reach where Long-Term Operations will provide 10.8 acres of habitat, but Interim
Operations provide less than an acre. Thisis due to the long-term provision of higher target flows
at the Highway 154 Bridge and providing 1.5 cfsto Alisa in spill years and the year after aspill.

4.2.4.1 Bradbury Dam to Highway 154

Long-Term Operations provide consstently more habitat in dry years and, more importantly,
during the latter half of norma or wet years than ether the Basdine Operations or Higtoric
Conditions. In dry years, Long-Term Operations result in flows of 3.1 to 6.2 cfs below the con-
fluence of Hilton Creek, while flows under the Basdine Operations range from O to 6 cfs, and the
Higtoric Condition results in flows of O to 2 cfs (Table 4-3). The increase in flow over the
Basdline Operations trandates into a gain in habitat for this reach of over 13 acres during the July
through September period, and nearly 18 acres or 74% more habitat than the Basdine
Operations during the October through December period, and 74% more habitat than was
available prior to the congtruction of Bradbury Dam.

In normal years, Long-Term Operations continue to provide more flow below the Hilton Creek
confluence than does the Basdline Operations. The difference in the amount of habitat available is
relaively minor (about 2%) during the middle portion of the year (April through September), but
is ggnificant during the January through April period and October through December period
where Long-Term Operations provide 30% and 45% more habitat than the Basdline Operations.
The Basdline and Long-Term Operations provide asmilar amount of habitat in wet years.
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Table4-3

Rearing Habitat between Bradbury Dam and Highway 154

Dry Years Normal Years Wet Years
80% exceedance 50% exceedance 20% exceedance
: Change under ; Change under ; Changeunder
Quarter Flow H:Ir) 221 Long-T_erm2 Flow HAalr)g;ﬁ Long-T_erm2 Flow HAalr)g;ﬁ Long-T_erm2
Operations Operations Operations

(cfs) (acres) (%) (cf) (acres) (%) (cf9) (acres) (%)

Jan-Mar  Hidoric 12 36.5 14 18.1 46.3 -7 157.7° 51.9 -8
Basdine 0.2 25.3 64 0.9 33.2 30 21.3 46.8 3
Long Term 31 41.6 - 54 43.2 - 33.0 48.0 -
Int: 0.75 2.4 40.9 - 3.2 41.7 - 211 46.8 -
Int: 1.8 2.5 41.0 3.2 41.7 - 30.1 47.8 -

Apr-dun  Hidoric 2.0 40.5 7 13.1 45.3 -4 77.0 504 -2
Basdine 0.6 29.8 45 4.3 42.5 2 56.7 49.1 0
Long Term 5.0 43.1 - 6.2 43.4 - 51.0 49.2 -
Int: 0.75 3.1 41.6 - 54 43.2 - 55.7 49.5 -
Int: 1.8 3.0 41.6 - 4.6 42.7 - 53.9 49.4 -

Jul-Sep  Hidoric 0.0 24.2 79 0.0 24.2 86 2.6 41.1 19
Basdine 0.6 29.8 46 1.7 43.8 2 434 48.7 0
Long Term 6.2 434 - 11.5 44.9 - 46.0 48.8 -
Int: 0.75 4.1 42.4 - 6.8 43.6 - 46.9 49.0 -
Int: 1.8 3.6 42.0 - 7.1 43.6 - 44.3 48.7 -
Oct-Dec  Higtoric 0.0 24.2 74 0.0 24.2 79 3.2 41.7 6
Basdine 0.0 24.2 74 0.6 29.8 45 6.1 43.4 2
Long Term 3.7 421 - 5.9 43.3 - 9.9 44.4 -
Int: 0.75 2.6 41.1 - 3.4 41.9 - 54 43.2 -
Int: 1.8 2.6 41.1 - 3.4 41.9 - 5.3 43.1 -

'Dry years are represented by an 80% exceedance for all yearsin the model (for example, under Historic conditions from the Dam to HWY 154, 80% of the time flows are greater than 1.6 cfs);

Normal years are represented by a 50% exceedance and Wet years by a 20% exceedance.

2Based on change in habitat area relative to the Long-Term Operations
SEstimated habitat; flows exceed predictive reliability of habitat-flow relationship
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Hows resulting from the Higtoric Condition are greater than ether Long-Term or Basdine
Operations in the firgt haf of normd and wet years. However, in the later portion of norma
years, Higtoric Conditions have severdly reduced habitat when flow is zero and habitat is available
only in refuge pools. Long-Term Operations result in about 4% to 7% less habitat during the first
haf of norma years, and about 79% to 86% more habitat in the latter haf of the year than the
Higtoric Condition. In wet years, the Historic Condition retains flow throughout the year, but
under Long-Term Operations between 6% and 19% more habitat is available.

4.2.4.2 Highway 154 to Refugio Road

The flows a Highway 154 were used to characterize habitat in the reach from Highway 154 to
Refugio Road (Table 4-4). The flow at Highway 154 tends to be less than that below the Hilton
Creek confluence for dl conditions due to infiltration and evapotranspiration. The pattern of
habitat availability among the different scenarios is amilar to that described above for the
Bradbury Dam to Highway 154 Reach, with Long-Term Operations providing the most habitat
throughout the year in dry years and in the latter haf of normd and wet years. Minimum habitat
levels are highest under Long-Term Operations.

In dry years, the Long-Term Operations provide about seven more acres of habitat than the
Basdline Operations, representing more than a seven-fold increase in the amount of avalable
habitat. Long-Term Operations also provide an increase in habitat over the Historic Condition of
41 to 7.5 acres in dry years. In norma years, Long-Term and Basgline Operations provide
about the same amount of habitat during the middle part of the year, but Long-Term Operations
provide 93% and 482% (4.1 and 7 acres) more habitat in the January through March and
October through December periods, respectively. Long-Term Operations provide 7.5 to 8 times
more habitat than does the Higtoric Condition in the latter hdf of normd years, dthough the
Higtoric Condition provides 8% to 10% more habitat in the first haf of norma years. In wet
years, Long-Term and Basdine Operations provide a smilar amount of habitat throughout the
year, never differing by more than .4 acres or about 4%. The Higtoric Condition in wet years
provides 3% to 18% more habitat during the first haf of the year than does Long-Term
Operations. This increased habitat during the first part of the yeer is offset by diminished habitat
in the latter half of the year when Long-Term Operations provide 1.5 to 2.4 acres (21% to 31%)
more habitat.

4.2.4.3 Refugio Road to Alisal Road

The flows a Alisd Bridge were used to characterize the habitat in the reach from Refugio Road
to Alisd Road. How a Alisd Road is less than that for Highway 154 and the Hilton Creek
confluence under most conditions due to continued losses to groundwater and evapotranspiration.
Under Higtoric Conditions, flow is nearly absent from this location in al water year types during
the July through September and October through December periods (Table 4-5). Flows under
Long-Term Operations are greater than those under the Basdline Operations, except in the July
through September period of wet years when they are the same.
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Table4-4

Rearing Habitat between Highway 154 and Refugio Road

Dry Years Normal Years Wet Years
80% exceedance' 50% exceedance 20% exceedance'
; Change under : Change under : Change under
Quarter Flow Habitat Long-Term Flow Habitat Long-Term Flow Habitat Long-Term
Area Operations® Area Operations® Area Operations®

(cfs) (acres) (%) (cfs) (acres) (%) (cfs) (acres) (%)

Jan-Mar Higtoric 0.3 2.0 325 174 9.5 -10 157.13 11.2 -8
Basdine 0.0 1.0 730 0.8 44 93 28.6 9.9 4
Long Term 31 8.3 - 5.0 8.5 - 40.9 10.3 -
Int: 0.75 2.3 8.1 - 2.8 8.2 - 275 9.9 -
Int: 1.8 2.4 8.1 - 2.9 8.2 - 40.0 10.2 -

Apr-Jdun Higtoric 0.8 44 93 12.1 9.2 -8 75.3 10.8 -3
Basdine 0.1 1.0 776 4.0 8.4 1 51.9 10.5 0
Long Term 4.9 8.5 - 5.0 8.5 - 49.9 10.5 -
Int: 0.75 2.5 8.1 - 5.0 85 - 52.5 104 -
Int: 1.8 24 8.1 - 44 8.5 - 52.2 10.4 -

Jul-Sep Higtoric 0.0 1.0 750 0.0 1.0 810 1.6 7.9 31
Basdine 0.1 10 776 6.4 8.7 5 39.7 10.2 1
Long Term 4.9 8.5 - 10.1 9.1 - 42.0 10.3 -
Int: 0.75 2.9 8.2 - 6.5 8.7 - 41.0 10.3 -
Int: 1.8 24 8.1 - 6.8 8.7 - 41.7 10.3 -

Oct-Dec  Hidoric 0.0 1.0 710 0.0 10 750 1.4 7.4 21
Basdine 0.0 1.0 710 0.2 15 482 51 8.5 4
Long Term 2.5 8.1 - 4.9 8.5 - 8.8 8.9 -
Int: 0.75 1.5 7.8 - 2.5 8.1 - 4.6 8.5 -
Int: 1.8 15 7.8 - 2.5 8.1 - 4.2 85 -

'Dry years are represented by an 80% exceedance for all years in the model (for example, under Historic conditions from the Dam to HWY 154, 80% of the time flows are greater than 1.6 cfs);

Normal years are represented by a 50% exceedance and Wet years by a 20% exceedance.

2Based on change in habitat area relative to the Long-Term Operations
3Estimated habitat; flows exceed predictive reliability of habitat-flow relationship
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In dry years, the long-term condition is the only operation that provides flow at Alisa Bridge,
athough there is no flow from October through December. How ranges from .8 cfs in the July
through September period to 2.2 cfs in the April through June period. These flows provide
between 5.4 and 11.2 acres of habitat, compared to the .1 acres provided by the other
conditions. In the middle portion of normd years, the amount of habitat provided by Long-Term
Operdions is about 11% greater than that available under the Basdine Operdtions. In the
January through March period, however, Long-Term Operations provide 58% more habitat than
does the Basdine Condition; and in the October through December period, Long-Term
Operations provide over 100 times the habitat as flow under the Basdine Operations is zero.
The Hisgtoric Condition provides about 8% to 15% more habitat than Long-Term Operations in
thefirs haf of norma years, but then flow under the Higtoric Conditions dries up, and little habitat
is available for fish in the second hdf of the year. During the second hdf of the year, Long-Term
Operations provide between 10.8 and 12.8 acres of habitat compared to .1 acres for the Historic
Condition.

In wet years, Long-Term and Basdline Operations provide a smilar amount of habitat throughout
the year, with the largest difference in the October through March periods when Long-Term
Operations offer 6% to 10% more habitat than does Basdine Operations. The Higtoric
Condition in wet years provides about 2.9 acres (10%) more habitat than does Long-Term
Operations during January through March. In the latter part of the year, however, the flow under
the Higtoric Condition subsides to .1 cfs, and only .1 acres of habitat are available. Long-Term
Operations provide 12.6 acres of habitat during this time of year, representing a substantia
incresse.

4.2.5 EFFECTSON MINIMUM FLOWS

The minimum daily flow during a year represents the most severe bottleneck in rearing habitat that

dedhead will face. Minimum daily flows were modeled for the same three stations used for the
habitat anadyss below the confluence with Hilton Creek, a theHighway 154 Bridge, and at the
Alisa Road Bridge. Under Proposed (long-term) Operdtions a Alisd, minimum daily flows
would generdly be much lower than in the mainsem below Hilton Creek or the Highway 154
Bridge, but would remain substantidly better than the flows present under the Historic Conditions
or Basdine Operations. Under the Higtoric Condition, al Stes have little or no flow during a
portion of the year, in dl year types (Table 4-6). Under the Basdine Operations, a Smilar

gtuation prevails, such that there is a amdl amount of flow (<1 cfs) present below the Hilton
Creek confluence in aout athird of dl years. The river would go dry for & least one day in most

years a both the Highway 154 and Alisa stes. Under the Proposed Operations, the minimum

daily flow would approach zero below Hilton Creek in three years (1951, 1952, and 1991), dl

occurring & the end of prolonged droughts. During these years, dissolved oxygen, temperature,

and water levels in pools in the upper reaches of the mainstem would be maintained by refreshing

flows from the dam. At Highway 154, the minimum daily flow would be at least 2.5 cfsin dl but

three years, and would be at least 5 cfsin 58% of years. At the Alisd Bridge, the minimum flow
would be at least 1.5 cfsin 38% of years.
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Table4-5

Rearing Habitat between Refugio Road and Alisal Road

Dry Years Normal Years Wet Years
80% exceedance! 50% exceedance' 20% exceedance'
: Change under : Change under : Change under
Quarter Flow Habitat Long-Term Flow Habitat Long-Term Flow Habitat Long-Term
Area Operations® Area Operations® Area Operations®
(cfs) (acres) (%) (cf9) (acres) (%) (cf) (acres) (%)
Jan-Mar  Higtoric 0.0 0.1 9,900 14.0 14.3 -15 161.6° 19.4 -10
Basdine 0.0 0.1 9,900 11 1.7 58 38.7 16.6 6
Long Term 14 10.0 - 4.2 12.2 - 58.8 175 -
Int: 0.75 0.2 0.8 - 2.7 11.5 - 41.5 16.7 -
Int: 1.8 0.2 0.8 - 2.6 11.4 - 54.7 17.3 -
Apr-dun  Hidoric 0.0 0.1 11,100 9.4 13.6 -8 77.6 18.1 -6
Basdine 0.0 0.1 11,100 3.0 11.7 7 44.6 16.9 0
Long Term 2.2 11.2 - 51 125 - 46.0 17.0 -
Int: 0.75 0.4 2.4 - 4.4 12.3 - 45.7 17.0 -
Int: 1.8 0.4 2.4 - 4.1 12.2 - 45,5 17.0 -
Jul-Sep Higtoric 0.0 0.1 5,300 0.0 0.1 12,700 0.1 0.1 26,694
Badine 0.0 0.1 5,300 2.8 11.6 11 30.2 16.0 0
Long Term 0.8 54 - 6.1 12.8 - 30.9 16.0 -
Int: 0.75 0.0 0.1 - 3.9 12.1 - 28.4 15.8 -
Int: 1.8 0.0 0.1 - 4.0 12.2 - 27.8 15.8 -
Oct-Dec  Hidoric 0.0 0.1 0 0.0 0.1 10,700 0.1 0.1 21,000
Basdine 0.0 0.1 0 0.0 0.1 10,700 2.7 115 10
Long Term 0.0 01 - 15 10.8 - 5.3 12.6 -
Int: 0.75 0.0 0.1 - 0.2 0.8 - 4.5 12.3 -
Int: 1.8 0.0 0.1 - 0.1 0.1 - 4.2 12.2 -

'Dry years are represented by an 80% exceedance for all yearsin the model (for example, under Historic conditions from the Dam to HWY 154, 80% of the time flows are greater than 1.6 cfs);

Normal years are represented by a 50% exceedance and Wet years by a 20% exceedance.

2Based on change in habitat area relative to the Long-Term Operations
SEstimated habitat; flows exceed predictive reliability of habitat-flow relationship
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4.2.6 DOWNSTREAM WATER RIGHTS RELEASES

The potentia exigts for steelhead to move downstream during water rights releases.  Surveys
have been conducted to assess the presence and index of relative abundance of juvenile and

adult trout within the area of the Stilling Basin and Long Pool, and in the Refugio and Alisal

Reaches prior to and after WR 89-18 releases. Field surveys have been conducted during the
recession phase of WR 89-18 releases and after the releases have been completed, to assess
fish stranding within pools and other habitats in downstream areas. The result of these field

aurveys, performed under the guidance of the SYRTAC, is that no strandings have been
observed during ramping events and no downstream migration of rainbow trout/steelhead as a
result of these releases has been noted. As part of the ongoing fishery monitoring program,

additiond field surveys and observations will be collected to provide information on movement

patterns and the response of rainbow trout to WR 89-18 releases (see Appendix |, Long-Term
Monitoring in the Lower Santa Y nez Rive).

4.3 EFFECTSON OTHER SPECIES
4.3.1 OTHERFISHIN THE SANTA YNEZ RIVER

Flow-related fish enhancement measures will only affect Lake Cachuma, the mainsgem below
Bradbury Dam, and Hilton Creek below the upper watering system release Ste. Maingem
target flow releases will not persst far enough downstream to impact the lagoon, however
passage flow releases will likely modify the flow regime to the lagoon to some extent. Impacts
to the gx ndive fish species that resde only in the lagoon, as well as the other fish in the
mangem Santa Ynez River, ae expected to be negligible because of the naure of the
supplementation passage flow releases. Releases from the Fish Passage Account have been
designed to mimic the hydrograph of naturdly occurring sorms (i.e., match the average inflow
decay rate). The magnitude of the supplementad flow is wel within the range of exiging sorm
flows, and therefore no adverse impacts are anticipated on these sendtive resources.  Pacific
lamprey, however, are expected to benefit from these rel eases because they, like steelhead, are
anadromous. The additiona passage opportunities provided by the Fish Passage Account will
benefit this species as well by increasing migration opportunities.

The flow-related enhancement measures should beneficidly impact al of the fish inhabiting the
maingem near Bradbury Dam. Conjunctive use of reservoir releases and downstream water
rights releases to meet mainstem rearing target flows will benefit these fish by improving over-
summering habitet in the maingem downgtream of Bradbury Dam. Late summer and early fall
are critica periods for fish in the Santa Ynez River sysem because warm temperatures and
shrinking pool habitat lead to a habitat bottleneck. The Proposed Operations will provide water
to maintain pool habitat during this critica period in dl but the driest years.  The Proposed
Operations may potentialy have a negative impact on introduced species in the mainstem below
Bradbury Dam because the mgority of these fish are warmwater species. Rearing target flow
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Table 4-6

Minimum Flow by Water Year (cfs)

Wat Without Cachuma Operations Baseline Operations Proposed Operations (long term)
Yea(:r Below Hwy 154 Alisal Below Hwy 154 Alisa Below Hwy 154 Alisa
Hilton Ck Bridge Bridge | Hilton Ck Bridge Bridge [ Hilton Ck Bridge Bridge

1942 0 0 0 0.5 0.5 0 2 5 3
1943 0 0 0 0.5 0 0 6 5 0.5
1944 0 0 0 0.5 0 0 45 5 15
1945 0 0 0 0.5 0 0 25 5 15
1946 0 0 0 0.5 0 0 25 5 2
1947 0 0 0 0 0 0 5.5 5 2
1948 0 0 0 0 0 0 35 25 0
1949 0 0 0 0 0 0 2 25 0
1950 0 0 0 0 0 0 2 25 0
1951 0 0 0 0 0 0 0 0 0
1952 0 0 0 0 0 0 0 0 0
1953 0 0 0 0 0 0 2 5 15
1954 0 0 0 0.5 0 0 2 5 1.5
1955 0 0 0 0 0 0 2 25 0
1956 0 0 0 0 0 0 1 25 0
1957 0 0 0 0 0 0 25 2.5 0
1958 0.5 0 0 0 0 0 2 25 0
1959 0 0 0 0 0 0 2 5 15
1960 0 0 0 0 0 0 35 25 0
1961 0 0 0 0 0 0 35 25 0
1962 0 0 0 0 0 0 1 2.5 0
1963 0 0 0 0 0 0 2 5 0.5
1964 0 0 0 0 0 0 35 25 0
1965 0 0 0 0 0 0 2 25 0
1966 0 0 0 0 0 0 1 25 0
1967 0 0 0 0.5 0.5 0.5 2 5 2
1968 0 0 0 0 0 0 45 5 15
1969 0 0 0 0 0 0 6 5 2
1970 0 0 0 0.5 0 0 3 5 1.5
1971 0 0 0 0.5 0 0 35 5 2
1972 0 0 0 0 0 0 3 5 0
1973 0 0 0 0 0 0 2 25 0
1974 0 0 0 0.5 0 0 2 5 25
1975 0 0 0 0 0 0 2 5 15
1976 0 0 0 0 0 0 45 5 0.5
1977 0 0 0 0 0 0 35 25 0
1978 0 0 0 0 0 0 2 2.5 0
1979 0 0 0 0.5 0 0 2 5 1.5
1980 0 0 0 0.5 0 0 25 5 1.5
1981 0 0 0 0.5 0 0 2 5 15
1982 0 0 0 0.5 0 0 2 5 2
1983 1 0.5 0 0 0 0 2 5 2
1984 0.5 0 0 1 0.5 0 45 5 3
1985 0 0 0 0.5 0 0 5 5 1
1986 0 0 0 0 0 0 2 5 1.5
1987 0 0 0 0 0 0 35 5 0.5
1988 0 0 0 0 0 0 45 5 0.5
1989 0 0 0 0 0 0 3 2.5 0
1990 0 0 0 0 0 0 35 25 0
1991 0 0 0 0 0 0 0 0 0
1992 0 0 0 0 0 0 2 25 0
1993 0 0 0 0 0 0 5.5 5 3
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releases will be of water temperatures less than 18°C. Low temperatures can negatively affect
warmwater species by lowering their metabolism and dowing growth rates. Because water in the
mangem warms quickly as it passes downstream, these affects are expected to be minima and will
likely be offset by the habitat maintenance these releases provide. In addition, some warm waeter fish
have been observed to be transported downstream due to water rights releases. Water releases into
Hilton Creek through the supplementa watering facilities will directly benefit the sculpin, which presently
resde in Hilton Creek. The watering system will provide critical over-summering habitat avay from
mainstem predatory fish.

4.3.2 WILDLIFE

Flow-related fish enhancement measures will only affect Lake Cachuma, the mainsem below Bradbury
Dam, and Hilton Creek below the upper watering system release Ste. Most of the proposed flow
enhancements will not persst far enough downstream to impact the maingem downstream of Buellton
including the lagoon, however passage flow releases will likey modify the flow regime to the lagoon to
some extent. The passage releases should have no effect on southwestern willow flycatcher
(populations found near Budlton and Lompoc) and least Bdl’s vireo (near Sdsipuedes Creek in
Lompoc). The magnitude of the supplementd flow is well within the range of exising sorm flows, and
therefore no adverse impacts are anticipated on these sendtive resources. The southwestern arroyo
toad (found only upstream of Gibrdtar Reservoir) and the Cdifornia tiger sdamander (not found near
the maingtem) will not be impacted by any of the Proposed Operations.

The southwestern willow flycatcher will likely benefit from the target flow releases through the addition
of more suitable habitat. The target flow releases are expected to cause increase riparian growth in the
Highway 154 Reach and perhaps in the Alisal Reach as wdll. Southwestern willow flycatchers prefer
dense willow riparian habitat which will likely develop because of the year-round water supply provided
by the target flows. It is possible that remova of some of this new vegetation will be required, however
anet increase in riparian vegetation is anticipated.

The Cdifornia red-legged frog, western pond turtle, and two-striped garter snake al need water
throughout dl or a portion of the year and prefer a well developed riparian zone. Maingtem rearing
target flow releases into Hilton Creek will produce good habitat by providing a perennia water source
with a good riparian zone. None of these three species currently inhabit Hilton Creek. Benefits to the
gpecies will only occur if they colonize Hilton Creek. Conjunctive use will extend maingdem summer
flows in dmog dl years, and habitat will be maintained through pool mantenance releases from
Bradbury Dam in the remaining years (drought years). These releases will aso have the beneficid effect
of providing additiond maingem habitat and improving exising habitats through water qudity
improvements and riparian growth. The habitat enhancement, however, may aso benefit bullfrogs,
which have been linked to the decline of red-legged frogs and can hurt turtle populations by predation
on hatchlings. Bullfrogs are currently found throughout the mainstem.
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4.3.3 SPECIESTHAT INHABIT LAKE CACHUMA

Surcharging the reservoir to 3 feet is not expected to impact bass, sunfish, and crappie inhabiting Lake
Cachuma. Based on a study of the effect of a 1.8 foot surcharge on spawning and fry rearing in the lake
(done for the Cachuma contract renewa [ENTRIX 1995]), the impacts of the 1.8-foot surcharge are
amost identica to current operations. A 1.2-foot increase beyond the level dready determined to have
little impact on these fish should not negatively impact spawning. Bass, sunfish, and crappie cregte their
nests over a range of water depths. Once the nests are built, surcharging the reservoir will only
submerge these nests to a dightly deeper level. Thiswill not substantialy impact the success of the nests.
Surcharging the reservoir will not lead to a decrease in spawning habitat and will dlow for access to
spawning habitat in the lake's tributaries.  Catfish spawn in 8- to 12-foot deep water, and therefore
nests should not be impacted by changing lake levels.  Surcharging the reservoir will not impact the
shad, nor will any of the proposed release operations, because shad prefer open surface waters.

Flow-rdated enhancements have the potentia to affect Lake Cachuma resources because they, like
water supply ddliveries, reduce the lake surface devation. Decreasing lake surface eevation has the
potentid to de-water nedts prior to fry emergence; however, because of the smdl shifts in reservoir
surface devation expected as a result of the flow-related enhancements, this should be a negligible
impact. None of the proposed releases (target flows or Fish Passage Account) will dramaticaly change
the reservoir surface elevation in a short period of time. For the steelhead spawning period of January
through May, andyss shows that the largest projected release for passage supplementation would be
1,800 AF over at least two 14-day periods. The surface area of Lake Cachumais approximately 3,000
acres a a reservoir surface eevation of 750 feet. Because of the large surface area of the lake, the
1,800 AF release will amount to a decrease in reservoir surface devation of dightly more than .5 feet.
Such a amdl change in surface devation will have the potentid to de-water only the most shalow of
nests. Bass, sunfish, and crappie generdly do not create nests in water shalower than .5 feet, and
therefore few if any nests should be impacted by these operations. Water fluctuations should not affect
shad because spawning occurs on floating or partialy submerged vegetation or other structures.
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5.0
RECOMMENDATIONS

The flow-related enhancement measures described in this document will provide substantiad
benefits to the stedhead population. Through conjunctive use of reservoir releases and
downgtream water rights accounts to meet mainstem rearing target flows, year-round habitat for
dedhead can be crested in both the maingem Santa Ynez River and Hilton Creek. These
measures will sgnificantly expand the amount of habitat available for sedhead rearing and over-
summering, which has been identified as the primary limiting factor in the maingem Santa Y nez
River. In wet years, higher rearing flow target levels will provide more habitat than in norma and
dry years. This leverages the use of water to provide higher levels of habitat when there will
likely be more stedhead in the river (i.e., in highly productive wet years), and to support less
habitat when there are fewer stedlhead in the river and when water supplies are lower (.e., in
less productive dry years). The habitat created and enhanced by these measures is located in
the portion of the river with the best structurd habitat and the greatest opportunity to control
water temperatures, which limits the ditribution of steelhead in mogt of theriver.

Passage flow release subgstantidly increase the number of passage opportunities over Basdine
conditions in those years when releases ae made. The combination of good passage
opportunities in wet years and Fish Passage Account releases in non-wet years provide at least
14 passage days in about two-thirds of years. Passage supplementation combined with rearing
flow targets should provide a considerable benefit to rainbow trout/steelhead in the Santa Y nez
River watershed.

The Conjunctive Use Work Group recommends that conjunctive use of reservoir releases and
downgtream water rights rdeases be implemented immediatdy at the interim levels. This
includes surcharging the reservoir to 0.75 feet to support the flow-related enhancement actions.
The dam modifications necessary to implement a greater surcharge should be completed as
soon as possible in order to begin Fish Passage Account releases.  Findly, the environmental
review necessary to obtain the proposed 3-foot surcharge of Lake Cachuma should be
completed as soon as possble. This action will dlow for implementation of the long-term
enhancement measures. (1) long-term rearing target flows, (2) full Fish Passage Account
alocation of 3,200 AF, and (3) the Adaptive Management Account alocation of 500 AF. In
addition, the monitoring program discussed in Appendix | should be implemented immediately
to continue gathering data gppropriate for implementation and evauation of these measures by
the Adaptive Management Committee.
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1.0
INTRODUCTION

1.1 OBJECTIVES

The god of the Santa Ynez River Fish Management Plan (Plan) is to develop and evaluae
enhancement actions that will benefit fish and other aguatic resources in the lower Santa Y nez
River basn. The lower basin is defined as the watershed and streams west of Cachuma
Resarvoir (Lake Cachuma), including the maingem Santa Y nez River below Bradbury Dam and
the associated tributaries.  Opportunities to enhance conditions in the maingem Santa Y nez
River are limited to afew milesjust beow Bradbury Dam. Further downstream below Solvang
and Budlton, the mainstem has insufficient flow and poor physica habitat conditions for rainbow
trout/stedhead. The tributaries on the south side of the lower basin offer better potentia for fish
habitat than those on the north sde. South-gde streams originate & fairly high devations on the
cool and well-vegetated north-facing dopes of the Santa Ynez Mountains. Severa streams
have perennid flow in their upper reaches, dthough during summer most go dry in their lower
reaches in years with average rainfall. By contradt, tributaries on the north side do not retain
summer flows and thus, are too dry to support rainbow trout/stedlhead. Starting at Bradbury
Dam and moving to the ocean, the tributaries of interest include Hilton, Quiota, Alisal, Nojoqui,
Sdsipuedes, El Jaro and San Migudlito creeks. The tributary reaches in the lower basin fdl into
four generd categories.

reaches that have good to excellent rainbow trout/steelhead habitat and support existing
rainbow trout/steelhead populations;

reaches that have good to excdlent habitat, but do not currently support an anadromous
steelhead population because of downstream passage impediments;

reaches that have fair habitat and with gppropriate enhancement efforts or passage
impediment removas could support new or larger populaions of rainbow
trout/stedlhead; and

reaches where conditions are too poor to support rainbow trout/steelhead (e.g.,
portions of tributaries which go dry or have mgor passage impediments).
The enhancement objectives of the Santa Ynez River Technicd Advisory Committee
(SYRTAC) for the tributaries are:
to protect tributary habitat that isin good condition and which supports fish;
to enhance aguatic habitat in areas with fair conditions; and

to enhance fish passage to suitable habitat in tributaries.
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1.2 APPROACH

Over the past eight years, the SYRTAC has collected detailed data on fish presence and habitat
use and on the qudity of habitat conditions in the lower Santa Ynez River and tributaries
(SYRTAC 1994, 1996, 1997, 1998, 2000). These detailed data, combined with anecdotal
observations from long-time resdents and other surveys and research (e.g., Harper and
Kaufman 1988, ENTRIX 1995, Douglas 1995) provide a good basis on which to identify good
rainbow trout/steelhead habitat relative to other areas on the lower Santa Y nez River. Much of
the SYRTAC s efforts have focused on identifying and prioritizing the tributaries with regard to
their ability to support fish populations, enhancement opportunities and the levd of effort
required to achieve successful results. This gopendix presents our evauation of each of the
tributaries. Our approach in the following sectionsis as follows.

| dentify tributaries that currently support fish populations

We describe each tributary with respect to evidence of rainbow trout/steehead
populations.  This includes observations of migrating adults and juveniles, spawning
behavior and redds, presence of young-of-the-year, juvenile and adult fish in various
months, and the occurrence of potentia predators.

Describe the current habitat conditions to determine opportunities for protection
and enhancement

For each tributary, we describe the habitat conditions, including factors such as flow,
water temperature and quality, riparian canopy, and instream cover. We note those
aress that gppear to have suitable habitat for supporting fish populations.  Where
aopropriate, we comment on enhancement activities that could improve habitat, and
indicate the magnitude of the enhancements that would be required. Findly, we note
which areas cannot be improved to support fish. For example, such areas may lack
summer flows or may contain permanent passage impediments.

Outline potential actions for selected tributaries and reaches

We discuss the suite of potentia actions appropriate for each tributary. Such activities
include educating landowners and working with them to edtablish “fish friendly”
consarvation land management practices, purchasing conservation easements from
willing landowners, enhancing physical stream and riparian habitat, and working with
appropriate agencies to remove or modify stream passage impediments such as road
crossings and culverts.

Prioritize potential actions for selected tributaries and reaches

For each tributary, we rank potentia enhancement actions based on the expected
biologicd benefit, technical feasibility, property access, and cost. Prioritization of
actions provides an adaptive management framework for alocating habitat enhancement
and restoration resources.
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1.3 PRIORITIZATION OF ENHANCEMENT ACTIONS

Severd actions were identified for improving fish passage and existing habitat conditions within
the tributaries below Bradbury Dam. Each enhancement action was evaluated based on the
anticipated rainbow trout/steelhead response, and associated biologica benefits. Understanding
that multiple factors affect the implementation of actions, we conducted a multi-level assessment
of the biologica benefits, cost, and ease of implementation associated with each action.

Each tributary action was prioritized among dl of the potentia enhancement opportunities. The
ranking of enhancement actions was performed by the Tributaries Work Group, based on a
number of variables including the expected biologica benefits, project cost, and property
access. Theresults of the ranking are presented in Table 1-1.

We evduated the exiding tributaries for habitat quantity and qudity (compostion) data, and

data pertaining to fish utilization, prior to assessng potentid enhancement actions. Since a
mgority of the tributary streams flow through private land, fish usage and habitat quality data are
limited. Where such daa are unavailable, quditative information was provided by the
SYRTAC project biologist and other working group members familiar with the lower Santa
Ynez River tributaries. The mgor habitat criteria for rainbow trout/stedhead in the tributaries
includes stream gradient, instream cover, canopy cover, proximity to ocean, and available over-

summering habitat. The presence of seed populations within each tributary is an important factor

in evauating the anticipated biologica response time for each enhancement action. Seed

populations are those where rainbow trout/steelhead are present and reproducing, and adequate
over-summering habitat is avallable. 1n some cases, fish passage impediments may isolate local

populations and suppress fish production and expansion due to limited migration opportunities.

We determined that tributaries with seed populations present would likely exhibit short-term
biologicad responses associated with modifying passage impediments.  Quiota, Alisd,

Sdspuedes-El Jaro, and San Migudiito creeks are tributary streams where seed populations
curently exist. However, Alisd and San Migudito creeks have impassable bariers
downstream .g., Alisd Resarvoir, San Migudito Creek flood control channel) which are
infeasble to effectively modify for fish passage. The resdent populations found in upper Alisal

and San Migudito are likdy resduaized dsrains of rainbow trout/stedhead. The presence of
seed populations in Quiota and Salsipuedes-El Jaro creeks suggest that fish passage impediment

modifications will improve migration opportunities during both low-flow and high-flow
scenarios.

Generdly, habitat quaity and fish utilization is lacking within the lower reeches of the tributary
streams, with the exception of Hilton Creek. Stream gradient was determined to be a mgor
habitat qudity component, since fish utilization may be generdly greater in higher gradient
streams where adequate over-summering habitat is more available (Douglas 1995). The higher
gradient reaches identified within the tributaries include Hilton Creek (confluence with mainstem
to headwaters), Quiota Creek (middle and upper reaches), Alisd Creek (above Alisa
Reservoir), upper Salspuedes Creek, and San Miguelito Creek (above Lompoc).
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Table1-1

Tributaries Enhancement Prioritization Ranking Matrix

Expected
Tributar Tributaries | Intra-Tributary | Estimated Estimated Stream | Over-summering | Proximity to Land Access Enhancement Distance/Area Steelhead Seed Estimated Cost
y Ranking Ranking Length Gradient Habitat SYR Mouth Opportunity Enhanced Response Population
Time
Chute Modification, 2,800 ft (Chute); 2,980 ft . $115k (Chute
Lower Hilton Supplemental Flow, (Flow); 1,215 ft YES (with passage); $360k
Creek 1 1,500 ft HIGH 0.117 (0.117) YES 6th Good - BOR Channel Extension, (Extension); 200 ft Short-term watz:]g); (Pump & Intake):
1 Riparian Enhancement (Riparian) s $220k (Extension)
Upper Hilton Good - win CalTrans Impediment Modification
PP 2 35mi HIGH 0.081 (0.081) YES 6th easement; None - P 18,480 ft (via passage) Short-term Uncertain $75-100k
Creek - X (Hwy 154 Culvert)
adjacent private
Impediment Modification $150k for 6
(Arizona Crossings), crossings (Santa
Poor - Good SB Co. R .
. . HIGH 0.0585 (Lower . Livestock Mgmt. & 24,300 ft (via passage), g Barbara County
Quiota Creek 2 1 64mi 0.059, Upper 0.058) YES 5th roads, F’oor on private Erosion Control 5,280 ft (livestock mgmt.) Short-term YES Roads has
adjacent land - )
Measures, Riparian funding for 3
Vegetation crossings)
Lower Alisal 1 36mi LOW  (estimated) N/A 4th None - Private adjacent Riparian Enhancement unknown - depends on Long-term Uncertain Unknown
Creek 4 lands access
Upper Alisal 2 2mi HIGH  (estimated) YES (potential) 4th Poor - Private adjacent Reservoir Passage 15,840 ft (via passage) Short-term YES Unknown
Creek lands (ladder)
. . . LOW0.014  (Lower Moderate - Private Impediment Modification .
Nojoqui Creek 5 1 8mi 0.017, Upper 0.011) NO (low) 3rd adjacent lands (cascade & culver) 23,760 ft (via passage) Long-term NO $30k (passage)
Passage to Upper
Lower Impediment Modification | Salsipuedes (5.4 mi) and
X ] Good - CalTrans; (low-flow impediment), | El Jaro (12 mi); 10,560 ft g $50k (passage);
Sal(szlr’;u:kdes 2 4mi LOW0.003  (0.003) NO 2nd Private adjacent lands Livestock mgmt. & (livestock mgmt. & Long-term YES $100-200k? CEs
erosion control measures erosion control
measures)
Upper 2 MODERATE 0.033 . .
Salsipuedes 3 5mi (Lower 0.017, Upper YES 2nd Moderate - Private Livestockmgmt. & | Unknown -dependson | oo YES  |$200-300k? (CEs)
adjacent lands erosion control measures access
Creek 0.042)
Impediment Modification | 64,240 ft (via passage),
LOW 0.013  (Lower . . N N .
El Jaro Creek 1 125mi | 0.006, Middle 0.001, | YES (potential) 2nd Moderate - Private | (low-flow impediment),  { 10,560 ft (ivestock mgmt.| -\ oy YES $30k (pas,fage)'
Upper 0017) adjacent lands Livestock mgmt. & and erosion control $300-400k? (CEs)
ppero. erosion control measures measures)
Very Limited by Flood
. . MODERATE 0.022 X
San Miguelito . y Poor - SB Co. FCD, Control Channel (3 mi .
Creek 6 1 9mi (Lower 0.002, Middle YES 1st Unknown/Private lands | long), other Ig. Barriers Access to upper 6 mi N/A YES N/A

0.019, Upper 0.049)

uU/s

Stream Gradient - calculated from 7.5 minute USGS quadrangles (others qualitatively assessed by the Tributaries Working Group)- LOW (0-0.02), Moderate (0.02-0.04), High (0.04+)

Over-summering Habitat - presence/absence based on actual observation by SYRTAC, CDFG, etc. unless noted.

Proximity to SYR Mouth - based on order of occurrence moving upstream from the lagoon along the mainstem.
Land Access -based upon SYRTAC research and interviews.
Enhancement Opportunity - based on SYRTAC Biologists' evaluation
Distance/Area Enhanced - estimates based on information provided by SYRTAC where possible.
Expected Steelhead Response Time - estimates based on qualitative expectations discussed by the Tributaries Working Group. Expectations largely based on stream gradient and presence of seed population.
Seed Population - presence/absence of seed population for purposes of recovering/increasing numbers of steelhead; based upon SYRTAC, CDFG, etc. observations.
Estimated Cost - based on preliminary estimates by SYRTAC for known enhancement opportunities where available.
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Pergstent trout populations and associated spawning and rearing habitat have been observed in
al of these higher gradient reaches. The reaches in upper Alisd and San Miguelito, however,
are occupied by resident trout populations and are isolated from themaingem by impassable
barriers downstream. Nonetheless, successful spawning and earing have been observed within
the lower gradient reaches of Salsipuedes and El Jaro creeks over the past Six years.

Anather factor limiting fish utilization within the tributary streamsiis fish passage impediments and
bariers.  Generdly, each tributary has one or more low or high flow fish passage
impediment/barrier in its lower reach. Since much of the high quality spawning and rearing
habitat is found in the upper reaches, passage isa critica factor to reproductive success.

The proximity of each stream to the Pacific Ocean is dso a critica factor for steelhead
production. During lower flow years, portions of the mainsem may not be passable, and
migrating stedlhead may be limited to spawning within tributaries which are connected to the
lower maingem. Access to adequate spawning and rearing habitat within these tributaries is
essentia during lower flow years.

Findly, as the vast mgority of the lower Santa Y nez River and its tributaries lie in private lands,
opportunities for habitat enhancement and data collection are necessarily limited by the
cooperation and permission of private landowners. Potentid tributary actions were ranked by
opportunities for access and long-term maintenance of enhancement projects. Lower Hilton
Creek (U.S. Bureau of Reclamation property) and portions of Salsipuedes and El Jaro creeks
are conddered to be accessible for data collection and future habitat enhancements. Currently,
reaches on upper Hilton Creek, Quiota Creek, Alisal Creek, Nojoqui Creek, and San
Migudito Creek ae generdly inaccessble for collecting data and implementing habitat
enhancement actions. However, county and state road easements (e.g. Refugio Road crossings
on Quiota Creek) are accessble locations where passage impediment modifications may be
implemented.

1.4 CONCLUSIONS

Generdly, Hilton Creek, Quiota Creek, and Saspuedes-El Jaro Creek were identified as the
tributaries with the grestest potentia for enhancing rainbow trout/steel head habitat. Conversdly,
Alisa Creek and San Migudito Creek are consdered low priority because they have large
passage barriers. Remova or modification of these impediments is considered infeasible at this
time due to jurisdictiona issues and cost. Nojoqui Creek is considered a low priority because
there is no evidence that rainbow trout/steel head occupy the stream with regularity, even though
the habitat conditions would suggest otherwise.

The tributary action ranking and prioritization is based on our best understanding of rainbow
trout/steelhead habitat utilization in the lower Santa Ynez River. We recognize that there are
inherent limitations to a numerica ranking sysem. Continued monitoring of habitat quaity and
fish utilization will focus on developing a firm understanding of steehead habitat requirementsin
Southern Cdifornia streams.  Enhancement actions and their associated priority ranking should
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be managed adaptively over time, as new data become available, and funding or property
access opportunities materidize.  The implementation of enhancement actions should
incorporate long-term monitoring elements to evauate the effectiveness of actions and to
measure rainbow trout/steehead response. These data will become vauable in making future
fisheries management decisons in the lower Santa Ynez River tributaries. The Adaptive
Management Committee will be respongble for continued monitoring of tributary habitat,
asessment of additiond enhancement opportunities, and implementation of the recommended
actions (see Section 5.7 of the Plan).
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2.0
OVERVIEW OF TRIBUTARIESIN LOWER SANTA YNEZ RIVER

2.1 OBJECTIVES

The following sections provide a tributary-by-tributary assessment of the current rainbow
trout/stedhead habitat conditions and fish use. These assessments describe the generd location,
geomorphology, water quaity, and habitat conditions of each tributary. They summarize
obsarvations of fish use in the tributary. Findly, the enhancement potentid of each tributary is
outlined.

2.2 STEELHEAD LIFE HISTORY AND HABITAT USE

In the Santa Y nez watershed, adult steelhead migrate from the ocean typically between January
and April, depending on the amount of flow in the river. Spawning activities usualy occur from
February through April, and into May in some years. Upstream migration requires sufficient
sreamflow to breach the sandbar a the mouth (usudly from Saspuedes Creek runoff) and to
dlow passage in theriver. In dry years, passage can be impeded. Stedhead typicdly migrate
upstream when streamflows rise during a sorm event.  The eggs are lad in a nest (redd) in
gravel. After spawning, adult steelhead may return to the ocean, and again return to the river to
spawn in later years.

The young steelhead hatch in gpproximately six weeks and emerge from the gravelsin May and
June.  Young stedhead may pend one to four years in freshwater before emigrating to the
ocean. Typicaly, however, Southern Cdifornia steelhead migrate to the ocean as 1 or 2 year
olds (5 to10 inches long). The juvenile outmigration period is typicaly February through May,
but the timing of migration is dependent upon sreamflows. Those juveniles that leave the
freshwater environment undergo physiologica changes that adapt them to alife in sdtwater, and
become “smolts” Resident rainbow trout may reach maturity and spawn in their second year
of life, dthough the time of fird spawning is generdly in ther third year. Stedhead may dso
gpawn in their second year, but again it is more common for them to spawn for the fird time in
their third or fourth year.

2.3 TRIBUTARY-BY-TRIBUTARY ASSESSMENT

The three evaduation criteria for the tributary assessments include: (1) presence or absence of
ranbow trout/stedhead; (2) physical habitat conditions including spawning subdirate, stream
gradient, instream cover, canopy cover, and over-summering habitat; (3) opportunities to
maintain or enhance fish habitat. In many cases, access to streams running through private
property was not available. In these cases, information may be limited to roadside observations
or higtorical records. Opportunities for implementing enhancement measures will be affected by
the willingness of private landowners to participate in these activities.
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Fish passage impediments and barriers to upstream migration are described for each tributary in
Table 3-1. Where possible, suggestions for improving access to upstream spawning grounds
are offered.

2.3.1 SURVEY METHODS

This section gives a generd overview of the SYRTAC survey methods used in the Santa Y nez
River maingem and lower basin tributaries. Detailed methodologies are avalable in the
SYRTAC compilation reports (e.g., SYRTAC 1996).

2.3.1.1 General Location and Description

Surveys of the Santa Ynez River and lower basin tributaries provide a general description of
each creek’ s topography, magjor landmarks and passage impediments. Habitat type information
for each creek dso is presented. Depending on access, habitat surveys estimated percentages
of run, riffle, pool and cascade environments, channd width and depth, channel cover, flow
levels, subgtrate characteristics and riparian vegetation quality. All percentages are based on the
linear feet surveyed.

2.3.1.2 Fish Use

Since 1993, the SYRTAC has collected information on the presence or absence of rainbow
trout/stedhead in the Santa Y nez River and tributaries. Rainbow trout/steelhead presence and
overal geographic didtribution is documented using direct observation (snorke surveys), migrant
trapping, spawning surveys, and bank observations where access is permitted.

Migrant trgpping involves placing a PV C fyke trgp across the width of the stream. The purpose
is to document the seasond timing and overdl numbers of upstream migrating adults,
downstream migrating smalts (juvenile stedhead), and spawned-out downsream migrating
adults returning to the ocean. Migrant traps cannot be operated in high flows when steelhead
migration is likely highest. Therefore, migrant trapping consstently underestimates the number
of migraing fish. Electrofishing is not used in the Santa Y nez system except in sometimes in fish
rescue operations, and it is not used to determine the timing of fish entering the system. Migrant
trgpping is used to determine the timing and numbers of adult and juvenile (smolt) rainbow
trout/steel head migrating into and out of the watershed. Trapped fish are sized, aged, and when
possble, sexed. Downstream migrating juvenile rainbow trout/stedhead captured in the migrant
trgps are inspected for evidence of smolting characterigtics (i.e., deciduous scdes, slvery
gppearance, darkened fin margins). Upstream migrating rainbow trout/steelhead are inspected
for evidence of ocean resdency (i.e., ocean parasites on gills, large sze). Table 2-1 provides
definitions of different lifetages. Tissue and scae samples are collected for aging purposes and
genetic andysis.
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Table2-1 Definitions and Characteristics of Different Lifestages of Rainbow

Trout/Steelhead
Lifestage Description
A nest excavated by afemde rainbow trout/steelhead from the stream
Redd gravel, containing fertilized eggs and covered with alayer of gravel.

Seen as adepression in the stream gravels.
Juvenile fish hatched in the spring of thet year. Size (fork length) <

Y oung-of-the-Y ear

100 mm
Juvenile Y oung fish after itsfird fal. Fork length 100-200 mm
Adult Mature fish 2 or more yearsold. Fork length > 200 mm

Juvenile that has undergone physiologica changes to adapt to lifein
Smolt sdtwater and is migrating from the river to the ocean. Characteristics

include deciduous scales, slvery appearance, darkened fin margins.
Large 9ze (fork length > 400 mm) and silvery, examination of rings on
scaes, evidence of ocean parasites on gills.

Ocean Resident

Snorkd surveys are conducted in the summer and fdl in various poal, riffle, and run habitas.
The purpose of snorkel surveys is to: (1) determine if rainbow trout/stedlhead successfully
spawned in that year by looking for young-of-the-year fish, (2) determine the presence or
absence of juveniles and/or adults, and (3) determine and document the composition and
relative abundance of fish species. Depending on the width of the survey corridor, one or two
divers are used to snorkel each habitat. Divers enter the water at the downstream end of the
habitat and traverse the unit upstream, counting fish by species and estimating actud size.
Depending on water clarity conditions, one or two passes are made with a short (30 minute)
interval between each pass.

Spawning surveys are conducted utilizing bank observation techniques. Once a rainbow
trout/steelhead redd has been observed, dimensions of the redd are documented dong with
depth and velocity measurements aong the egg deposition area. Hagging with the redd number
and date are attached to adjacent vegetation for future monitoring of successful rainbow
trout/stedlhead production. Roadside observations are conducted only in those areas (mainly
aong Quiota Creek) where access to the creek is not permitted. During the roadside
observations, surveyors enter the creek (directly adjacent to the road) dong the Santa Barbara
County easement, and visudly ingpect aquatic habitats for presence of rainbow trout/steelhead
and/or gpawning activity.

With al fish survey methods, the presence of predatory, competitive and other fish species of
interest is noted.
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2.3.1.3 Water Quality

Water temperature is an important parameter that affects the quality and availability of habitat
for ranbow trout/stedhead. Three temperature levels have been used to evduate habitat
conditions within the lower Santa Ynez River. A temperaure leve of 20°C (68°F) for daily
average water temperatures has been used in centrd and southern Cdifornia by Cdifornia
Department of Fish and Game (CDFG) to evaduate the suitability of stream temperatures for
ranbow trout. This level represents a water temperature below which reasonable growth of
rainbow trout may be expected. Data in the literature suggest that temperatures above 21.5°C
(71°F) result in no net growth or aloss of condition in rainbow trout (Hokanson et al., 1977).
The temperature level of 22°C (71.6°F) daily average temperature was also used to look at
relative habitat suitability for sudaining fish. Maximum daly water temperatures ranging
between 25°C (incipient letha temperature [ILT]) and 29.4°C (criticd therma maximum
[CTM]) were used to indicate potentidly lethd conditions (Raleigh et al., 1984). The ILT
indicates potentidly letha conditions due to rather abrupt change in temperature while the CTM
describes a potentidly lethal condition due to dow, incremental increase in temperature. These
temperature levels serve as guiddines to indicate generd seasond and spatid trends where
water quality conditions may be a concern, but the levels were not used to rule out particular
reaches. Cool water refuges in deep pools or pools with upweling (i.e., circulaion of cooler,
deeper water from the bottom of the pool) are available to varying degrees dong the maingem
and some tributaries. See Appendix G for a more detalled discusson of the effects of
temperature on rainbow trout/ steelhead.

Depending on dream access, water qudity observations include temperature and flow
measurements.  Quditative assessments of water qudity include flow conditions, presence of
cattle fecd materid, water clarity and general degradation of water qudity.

2.3.2 HILTON CREEK
2.3.2.1 General Location and Description

Hilton Creek is a amdl tributary located immediately downstream of Bradbury Dam that has
intermittent or no flows in its lower reaches during the dry season. The estimated watershed
area is gpproximately 4 square miles. About 2,980 feet of Hilton Creek is on U.S. Bureau of
Reclamation (Reclamation) property, including the confluence with the Santa Ynez River.
Figure 2-1 presents a schematic diagram of Hilton Creek, including a map of the recommended
enhancement actions for Hilton Creek. Figure 2-2 provides a summary of Hilton Creek habitat
quaity and fish utilization attributes.

The lower reach of Hilton Creek is high gradient and well confined. Riparian vegetation and the
wadlls of the incised channd shade the streambed. A rocky cascade and bedrock chute are
passage impediments for migrating steelhead, located about 1,380 feet upstream from the
confluence with theriver. The cascadeis approximately 6 feet high. A shalow pool (the“chute
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QUICK FACTS
Hilton Creek

Number ofO. mykissObserved (1995-1999)

Estimated Watershed Area
Estimated Stream Length
Estimated Stream Gradient

Percent Canopy (Avg)

Total Distance Habitat Typed (ft)

Present to Common(1,496 in 1995-1999 surveys-1,429 YOY, 38 JUV
34 ADULT; trapping in 1995, 1997, 1998 yielded 68 U/S migrants and 17 D/]

4sq. mi.

3.8 miles (Lower-0.3 mi., Upper-3.5 mi.)

HIGH (Lower-11.7%, Upper-8.1%)

1 to 25(Range:0 to 100; many with 0)

2,935 (Access above BOR land is restricted by private property)

Summary of Habitat Attributes

Hilton Creek (Lower)

Pool Riffle Run

Quantity 11 25 20

Distance (ft) 295.5 1764 875

Distance (%) 10.1 60.1 29.8

Avg Depth (ft) 1.7 0.7 0.9

Avg Max. Depth (ft) 2.6 1.2 14
Avg Instream Shelter (%) 50 to 75 25t0 75 25t0 75
Avg Canopy (%) 2510 75 0 to 100 0 to 100

Dominant Shelter
Components

Boulders and whitewater elements;

aquatic and terrestrial vegetation,
bedrock ledges, |g. woody debris

Whitewater and boulders; some
aquatic and terrestrial vegetation,
bedrock ledges, sm. woody debris

Boulders and whitewater; some
bedrock ledges, aquatic and terrestrig
vegetation, sm. woody debris

Temperature Data
(Lower Hilton Ck. only)

Year Ave.Daily Days Exceed Daily Days Exceed
Mean 2dc Max 25C
Lower Hilton (near SYR confluence)
1995 17.8 33 26.3 5
1996 13.8 0 20.7 0
1997 14.5 0 16.6 0
1998 15.7 30 25.7 14
Lower Hilton (below cascade/chute)
1995 16.8 2 24.3 0
1997 15.8 0 18.5 0
1998 16.0 14 27.7 19
Mid-Hilton (upstream Reclamation property line)
1998 16.3 0 211 0
1999 16.5 21 28.7 11

Lower (near confluence)monitoring conducted in1995 (April thru August), 1996 (March
to mid-June), 1997 (April to mid-July), 1998 (March to October).

Lower (below cascade/chute)monitoring conducted in 1995 (May thru August), 1997
(mid-August to mid-September), 1998 (April to August).

Mid (Reclamation boundary)monitoring conducted in 1998 (mid-June to mid October),

1999 (mid-June to mid-November).

LOWER HILTON CREEK
PERCENT HABITAT TYPE
(linear feet)

POOL
10%

60%

Figure 2-2

Summary of Hilton Creek Habitat Attributes
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pool”) is at the base of the cascade. The bedrock chute immediately above it is about 140 feet
long. Passage can be difficult here during high velocity flows due to the lack of deeper water
and resting Sites.

Habitat mapping in 1995 classfied the stream below the chute pool as 44% run, 27% riffle,
26% pool, and 3% cascade (SYRTAC 1997). Channel width averaged 9.3 feet, and
maximum pool depth averaged 3 feet. Most pools had suitable spawning habitat & their tails.
High flows in the winter of 1998 dtered the lower few hundred feet of channel and moved the
confluence with the Santa Ynez River further downstream. In 1998, habitat mapping was
conducted on the portion of the creek on Reclamation property. Flow during this survey was
2.7 cubic-feet-per-second (cfs) to 2.8 cfs. The lower creek, up to the chute pool (1,382 fest),
was comprised of 58% riffle/cascade, 27% run, and 15% poal.

Habitat surveys in 1998 above the chute pool to the Reclamation property boundary (1,553
feet total) documented 61% riffle/cascade, 34% run, and 5% pool (SYRTAC 1998 data). The
reach just above the bedrock chute (about 300 feet) is consecutive run/riffle habitat with little or
no canopy cover. Above this open reach to the Highway 154 Culvert (about 2,400 feet totd),
habitat conditions are good to excellent with excellent riparian shading and cover. Pool habitat
is greater than those in the lower Hilton (> 26%) and old growth sycamore dominate the
vegetation providing dense canopy cover. Streamflows persist longer in this reach than farther
downstream. Stream gradient increases to greater than 5% from the Reclamation property
boundary to approximately .5 miles upstream of the Highway 154 Culvert. About 1,200 feet of
this habitat is on Reclamation property. The Highway 154 Culvert is a complete passage
barrier and is located about 4,200 feet upstream from the confluence and about 1,200 feet
upstream from the Reclamation property boundary.

2.3.2.2 FishUse

In generd, stedhead are known to migrate to the uppermost accessible reaches in a river,
seeking spawning habitat. Adults migrating up the Santa Y nez River are blocked by Bradbury
Dam and mugt find spawning habitat downstream of the dam. Hilton Creek currently provides
the most upstream spawning habitat available to anadromous fish in the lower Santa Y nez basin.

Hilton Creek is inhabited by rainbow trout/steelhead up to the chute pool (1,380 feet upstream)
and prickly sculpin (to about 800 feet upstream from the confluence). Sculpin cannot negotiate
asmall bedrock cascade and are not present in the upper portions of the creek. No introduced
warmwater species, such as bass, bullhead or sunfish, are found in Hilton Creek.

Adult passage to upper Hilton Creek is hampered first at a cascade and bedrock chute (located
about 1,380 feet upstream from the confluence with the Santa Y nez River) and then completely
blocked a a culvert a the Highway 154 crossng (about 4,200 feet upstream from the
confluence). Spawning is generaly more common in the upper sections of the lower reach. No
spawning or young-of-the-year have been observed above the cascade to the Reclamation
property boundary (about 2,980 feet upstream from the mainstem). Anecdota reports indicate

C-2-7 October 2, 2000



that historicaly trout were present in upper Hilton Creek above the Highway 154 Culvert prior
to the Refugio Fire. It is possble that the 1955 Refugio fire, which burned 84,700 acres,
decimated the trout population in this upper reach.

Adult rainbow trout/steelhead have been documented migrating into Hilton Creek in dl years
that observations have been made, but numbers were low in years with low winter runoff.
Migrant trapping captured 2 adults in 1994, 52 in 1995 during the wet winter, 3 adults in
February 1996 when the creek briefly flowed, 10 adults in January 1997 before flows declined,
and severa during abbreviated trapping in 1998 and 1999 (SYRTAC 1997, 1998, 2000).
Actuad spawning with production of young-of-the-year was documented in 1995, 1997, and
1998. Production has been especidly good during high runoff years such as 1995 and 1998,
when many adults enter the creek. In 1995, migrant traps captured 52 adults between January
16 and April 17, and the actua numbers were likely higher since the trap is inoperable at high
flows (no trapping on 21 of 93 days) (Figure 2-3). Four upstream migrating adults were
captured in 1998, while no migrants were captured in 1999. Between 1994 and 1999, 71 adult
migrant trout were captured in Hilton Creek. Adults migrating into Hilton Creek are often large
and could be anadromous steelhead from the ocean (particularly in wet years), rainbow trout
that spilled over from Lake Cachuma, or fish that are resident in the river, its tributaries or the
lagoon (SYRTAC 1997, 1998, 2000).

Y oung stedlhead remain in fresh water for ayear or more. Because the stream goes dry during
the summer, young-of-the-year cannot complete rearing in lower Hilton Creek under naturd
conditions (SYRTAC 1997, 1998, 2000). The fish are ether stranded or must enter the
maingem where the likelihood of predation by bass and catfish increases. Fish rescue
operations were conducted in 1995 and 1998 to move young-of-the-year from the drying
stream to better habitat. Between July 21 and August 4, 1995 approximately 100 young-of-
the-year were rescued and relocated to the portion of the mainstem between the spill basin and
the Long Pool. On August 5, 1995, over 120 young-of-the-year and five adults were rescued
and relocated. In June 1998, 831 young-of-the-year (up to 100 mm) and three adults were
captured in 1,200 linear feet of stream (Reclamation 1998). No juveniles were observed in the
creek. Many young-of-the-year and all three adults were found below the pool areajust below
the cascade. The remaining young-of-the-year were removed from the lower reach of the
creek. Inthe spring of 2000, the supplemental watering system provided consistent, cool water
flow from Lake Cachuma to support newly hatched young-of-the-year.

2.3.2.3 Water Quality

Water temperatures have been monitored in the lower reach (about 250 feet upstream of the
confluence) and the middle reach in a pool downstream of the chute pool (about 1,000 feet
upstream of the confluence) since 1995. Beginning in 1998, temperatures at the Reclamation
property boundary (2,980 feet upstream of the confluence) have aso been monitored. Hilton
Creek flows are very sporadic and highly dependent on seasond rainfdl. During dry and
sometimes average years, the creek may only flow for short periods of time before losng
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continuity with the maindem. During wet years, the creek typicdly flows until late May,
sometimes later depending on runoff (June 1995, July1998). Thermograph data, coupled with
obsarvations throughout the year, indicate that water temperatures, while probably not
preferred, are generdly suitable for rearing through the entire year. Water temperatures are
lowest a the upper Reclamation property boundary, with gradua warming down to the mouth
of the creek. Summer watertemperatures a the chute pool (1,380 feet upstream of the
confluence) are subgantidly lower than those measured further downstream. Water
temperatures in the chute pool may be suitable through at least Augusgt, dthough the pool would
be physcdly isolated from other areas of potentid habitat during a portion of the year.
Seasond patterns in surface flows and the persstence of pools vary annudly depending on
precipitation and runoff within the watershed.

Maximum water temperatures within Hilton Creek, 250 feet upstream of the confluence with the
maingem, ranged from 16.4 to 26.3°C during the summer of 1995 (June through August).
Y oung-of-the-year rainbow trout/steelhead were observed to be generdly hedthy and actively
feeding at temperatures up to 25.8°C. Young-of-the-year rainbow trout/steelhead were
observed up to the fish rescue operations in July 1995. Dally maximum water temperatures
exceeded 25°C for rainbow trout/steelhead for afew daysin early August 1995.

In 1997, the year a temporary watering system was indtaled at Hilton Creek, maximum water
temperatures measured 250 feet upstream of the mouth never exceeded 18°C during the spring
and summer (April to October). Temperatures at the upstream monitoring locations were
dightly cooler during this period.

In 1998, summer water temperatures measured at the Reclamation property boundary (2,975
feet upstream of the confluence with the maingem) were subgantidly lower than those
measured further downstream. Comparison of 1998 thermograph data at the lower two
monitoring stes (1,000 feet and 250 feet upstream of the maingem) indicated that average
water temperatures were the same or 1 to 2°C warmer a the lower sStes. Maximum water
temperatures were sometimes 2 to 4°C a the lower monitoring stes. In this year, flow in the
lower creek ceased by July 31. Maximum water temperatures during the last haf of July did
exceed 25°C a this location. Flow was measured and visudly estimated to be less than 1 cfs
when water temperatures were exceeding 25°C. Water temperatures at the chute pool
exceeded 25°C for only approximately two weeks around late July and early August.

Dissolved oxygen concentrations are within the norma tolerances when water is flowing in the
creek (> 5 ppm). Once the creek becomes intermittent, pool water quality can diminish to near
anoxic conditions. Channd disturbance and water quality problems appear minima. Hilton
Creek clearsrgpidly after storm events, usudly within afew days after rains have ceased.

2.3.2.4 Enhancement Potential

Hilton Creek has the best potentia for enhancement of al the tributaries due to its proximity to a
dependable water supply (Lake Cachuma), high gradient orientation, presence of spawning and
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rearing rainbow trout/steelhead, its good shading conditions and substrate and channd Structure,
and its presence on Reclamation property. Providing summer flows would alow fish of al age
classes (young-of-the-year, juvenile and adult) to rear and over-summer in Hilton Creek.
Enhancing or extending the channd near the confluence would extend the benefits of any
supplemented flows. Planned modification of the impediment at the chute pool and chute area
will open up additiond habitat while riparian enhancement upsiream of the impediment will help
reduce summer water temperatures. Modification of the Highway 154 Culvert would provide
passage to an additiond mile or more of upsream spawning and rearing habitat. Habitat
modifications for Hilton Creek are discussed further in Appendix D.

The enhancement actions identified for Hilton Creek, include bedrock chute/cascade and
Highway 154 Culvert modifications, and the proposed cregtion of additional spawning and
rearing habitat via extending the channd near its confluence with the maingdem Santa Ynez
River. Tributary actions for Hilton Creek were ranked (No. 1) as the highest priority,
paticularly the actions involving passage impediment modification at the chute pool and
Highway 154 Culvert. The channel extenson has the potentia to provide vauable additiona
summer rearing habitat; however, opportunities to provide/improve access to exiging habitat in
Hilton Creek (and other tributaries) are condgdered a higher priority.

2.3.3 QUIOTA CREEK
2.3.3.1 General Location and Description

Quiota Creek enters the Santa Ynez River between the towns of Solvang and Santa Y nez.
Quiota Creek is esimated to be 6.4 miles long and is a rlaively high gradient sream. The
Quiota Creek watershed area is gpproximately 6.3 square miles. Figure 2-4 provides a
summary of Quiota Creek habitat quaity and fish utilization attributes. Studies are limited due to
lack of access on private property. Surveys of lower Quiota Creek in spring 1994 found little
flowing water and degraded habitat conditions (ENTRIX 1995, SYRTAC 1997). Oaks and
willows generdly were abundant, athough riparian vegetation was lacking in many places. Silt
was the predominant subgtrate, especidly in pools. Summer flow gppears to be intermittent in
average and dry years in the lower section. Grazing decreased the amount of streamside
vegetation in thisarea.

A totd of 602 linear feet of accessible Quiota Creek was habitat typed by the SYRTAC
biologist, where habitat compostion is 32% pool, 19% riffle, 52% run, and 15% glide. Refugio
Road crosses Quiota Creek nine times starting with severa crossings 1.3 to 1.6 miles from the
mainstem Santa Ynez. 1n 1998, a survey was conducted from road crossings about 1.5 to 3
miles upstream from the confluence. Habitat conditions in this area are better than in the lower
reech, particularly after the storms of 1998. Good canopy conditions provide shading within
this section. Additionaly, pool habitats have good depth and complexity of instream cover.
Numerous undercut banks exist (particularly in pools) providing excellent rearing habitat. In
contrast to severd other tributaries, substrate is composed of larger size gravel, cobbles, and
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QUICK FACTS
Quiota Creek

Number of O. mykiss Observed (1995-1999)

Estimated Watershed Area
Estimated Stream Length
Estimated Stream Gradient
Percent Canopy (AvQ)

Total Distance Habitat Typed (ft)

Generally Common (No sampling or trapping conducted
1995-1999; based on bank observations at selected crossings)

6.32 sq. mi.

6.4 miles

HIGH (5.9%)

50 (Range: 25 to 75)

602 (not fully surveyed due to private property access)

Summary of Habitat Attributes
Quiota Creek

Pool Riffle Run Glide
Quantity 5 3 5 1
Distance (ft) 192 115 315 88
Distance (%) 31.9 19.1 52.3 14.6
Avg Depth (ft) 15 0.36 0.61 0.38
Avg Max. Depth (ft) 2.6 0.85 1 0.8
\vg Instream Shelter (% 25 to 50 75 25t0 75 75
Avg Canopy (%) 25 to 100 75 to 100 50 to 100 100
Boulders, bedrock ledges, root . .
. R Root masses and boulders; Root massess, terrestrial Sm. woody debris, root
Dominant Shelter ba:]kissse;’ i%rgg u;:t?rrizu;nd some sm. & Ig. woody debris,| vegetation, undercut banks, | masses, and terrestrial/aquatic]
Components z;qua.tic vegitation and terrestrial vegetation and terrestrial vegetation vegetation
QUIOTA CREEK
PERCENT HABITAT TYPE
(linear feet)
GLIDE
12%
POOL
Temperature Data
No water quality monitoring conducted during the
survey period.
RUN
45% RIFFLE
16%

Figure2-4

Summary of Quiota Creek Habitat Attributes
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boulders.  An unnamed tributary that enters Quiota Creek about 4 miles upstream from the
Santa Ynez confluence was examined in August 1994 (ENTRIX 1995). The tributary was
oring-fed and in a seep gully. There was little or no flowing water in late summer, and
upweling (cooler water circulating upward from the bottom of the pool) produced most
habitats. In some places, there was good boulder cover and adequate pool depths that
provided refuge for over-summering rainbow trout/steelhead. Oaks and cottonwoods shaded a
ggnificant portion of the creek, but overdl there waslittle riparian vegetation.

The numerous road crossings of Refugio Road are impediments to upstream passage & low and
high flows (S. Engblom, pers. comm., 1999). All nine crossings are shalow-water Arizona
crossings with concrete beds and, a several sites, a 2- to 3-foot drop downstream of the
concrete gpron.  Four of these crossings warrant further attention for passage enhancement.
The County of Santa Barbara maintains Refugio Road.

The road crossings intersecting Quiota Creek were evauated by the SYRTAC project biologist
and ranked for fish passage-associated modifications (S. Engblom, pers. comm., 2000.) The
County of Santa Barbara has indicated that three crossings (Crossings No. 2, 5, 8) will be
repaired in the near future, incorporating fish-friendly engineering advocated by SYRTAC. The
remaining road crossings have been ranked as high priority implementation actions by the work
group. Table 2-2 depicts the ranking order and important site elements, for each road crossing.

2.3.3.2 Fish Use

Visua surveys conducted by DFG from 1993 to 1998 and roadside surveys by SYRTAC
biologists (1993 to 2000) show that Quiota Creek, especialy the upper reach, supports
ranbow trout/steehead. Although a May 1994 waking survey (visud inspection) reported no
fish, dectrofishing of 125 feet captured three young-of-the-year, Six juvenile and four smdl adult
rainbow trout/stedhead. Visud observations a that time aso documented over 100 young-of-
the-year (SYRTAC 1997). In an unnamed tributary about 4 miles upstream from the Santa
Ynez River, an August 1994 survey documented over 100 young-of-the-year and 20 to 30
juvenilefadults (SYRTAC 1997). A visud survey in February 1995 documented spawning
activity, redds and two adults (one 16-inch femae and 6-to 8-inch male) approximately 2 miles
upstream of the confluence with the Santa Ynez River (SYRTAC 1997). Observations from
nine road crossings in late 1998 documented agpproximately 100 young-of-the-year from about
15to 3 miles.

2.3.3.3 Water Quality

No temperature monitoring has been conducted on this stream. In the lower reach, lack of
good shading suggests that warming may be aproblem. Cattle feca materid was aso observed
in and around the stream in this area which may contribute to nutrient loading. Shading is better
upstream, which may indicate that better water temperature could be found there.
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Table2-2

Quiota Creek Road

Crossings Passage Impediment Modification

Rankings
Road Passage Jum
. Barrier mp Important Elements Ranking
Crossing Height
Type
Shdlow downstream (D/S) pool
No. 1 Low Flow 2ft. Shallow flow over road 5
Low/Hich Lg. D/S pool (over-summering) 1
No. 2 g 4ft. | Shallowmighvelodity flow over | (dated for SB Co.
Flow :
road repair)
D/S pool present
No. 3 Low Flow 2 ft. Shallow flow over road 6
D/S pool present
No. 4 Low Fow 3ft. Shallow flow over road 4
7
D/S pool present
No.5 Low Flow <1ft. Shallow flow over road (dated for_SB Co.
repair)
No.6 | OWMigh | g Pool absent D/S (riffle) 2
Flow
No. 7 L"“F“l’g\*l\'lgh <1ft. | Veodity impediment (cuver) 8
9
No. 8 N/A N/A Road washed out (dated for SB Co.
repair)
Low/High Sm. Shdlow pool D/S
No.9 Flow aft Shallow flow over road 3
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2.3.3.4 Enhancement Potential

The upper reaches and tributaries of Quiota Creek provide good habitat potential based on
observations of fish production in limited surveys. Passage at severd road crossings could be
improved to provide steelhead better access to these reaches. The lower reach of Quiota
Creek, close to the Santa Ynez River, has low potentid as fish habitat due to a lack of flow
during the summer months.  This characterigtic is common in the lowermost reaches of many
tributaries in the Santa Y nez system.  Stream reaches with perdastent flow in the lower portion of
the creek may benefit from improvements to riparian vegetation and livestock management.

The enhancement actions analyzed for Quiota Creek were ranked as high priority (Rank No.
2). The tributary actions identified for Quiota Creek include road crossng (fish passage
impediments) modifications and improving insream and riparian habitat. The modification of
nine road crossings (Refugio Road) which currently impede fish passage during low and high-
flows was ranked as high priority due to the presence of a seed population, over-summering
habitat, and the anticipated short-term biologica response time. The County of Santa Barbara,
which maintains Refugio Road, has expressed interest in modifying three of the crossngs with
fish-friendly engineering eements, and will dso work in concert with the Adaptive Management
Committee to improve the remaining Sx crossings. Improvement of degraded stream habitat
near the confluence with the mainstem through livestock management is of lower priority since
property access is not currently available, and this reach does not exhibit perennia flow.

2.34 ALIsAL CREEK
2.3.4.1 General Location and Description

Alisal Creek entersthe Santa Y nez River near Solvang. Alisa Creek is gpproximately 5.6 miles
long and its watershed areais approximately 11.6 square miles. Stream gradient in Alisal Creek
islow below the reservoir and high in the stream upstream of the reservoir. Figure 2-5 provides
asummary of Alisd Creek habitat quaity and fish utilization atributes. Habitat in lower Alisa
Creek runs through private property and was not surveyed, athough some observations were
made from the road. During the summer, flow does not reach the Santa Y nez River confluence,
but little is known about water conditions further upstream. Accessto Alisal Creek was granted
in 1995 and riparian and instream habitat is smilar to that of upper Quiota Creek. The lower
creek runs through a golf course. A smdl concrete structure just upstream of the confluence
was a potentia passage impediment, but it was washed out by stormsin 1995. A dam and
amal reservoir (Alisa Reservoir) exist about 3.6 miles upstream from the confluence and block
passage for stedlhead to upstream areas. Approximately 2 miles of Alisa Creek flows above
the Alisal Reservoir. Conditions below this reservoir gppear fair, with good riparian vegetation
and canopy cover. The habitat above the reservoir is very good with excdlent riparian
vegetation and canopy, and has perennid flow.
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QUICK FACTS
Alisal Creek

Number of O. mykiss Observed (1995-1999)

Estimated Watershed Area
Estimated Stream Length
Estimated Stream Gradient
Estimated Canopy

Total Distance Habitat Typed (ft)

Present, but in low numbers (Based on bank observations. No
sampling conducted in 1996-1999 due to access; trapping in 1995 yielded 2
U/S migrants. Common above reservoir.)

11.6 sg. mi.

5.6 miles (Below reservoir-3.6 mi.; Above reservoir-2 mi.)
MODERATE (Below reservoir-Low; Above reservoir-High)
GOOD (excellent above reservoir)

0 (not habitat typed due to private property access)

Summary of Habitat Attributes
Alisal Creek

- Alisal Reservoir dam blocks fish passage to upper Alisal Creek.

- Habitat conditions below reservoir are fair with little dry season flow.

- Habitat conditions above reservoir are very good above reservoir with perennial flow.

- Resident rainbow trout spawn and rear in the upper creek and have been observed to be common to abundant.
- Below reservoir oversummering habitat is poor due to low flow.

- Habitat conditions and fish utilization below reservoir have not been assessed due to private property access.

- No water quality (temperature & DO) monitoring conducted during the survey period.

ALISAL CREEK
PERCENT HABITAT TYPE
(linear feet)

No Quantitative Data Available

Figure2-5 Summary of Alisal Creek Habitat Attributes
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2.3.4.2 Fish Use

Fish surveys were conducted in February 1995, when access to the property was available for
migrant trapping and an eectrofishing survey (SYRTAC 1997). Prior to 1995, migration into
Alisa Creek was blocked by a concrete drop structure and apron. This structure was washed
away by high flows in early 1995, and rainbow trout/steelhead were subsequently captured in
the lower creek. Twenty resdent rainbow trout juveniles and adults (78 mm to 235 mm fork
length) were found via eectrofishing in Alisd Creek upstream of Alisd Reservoir (SYRTAC
1997). Bass and sunfish inhabit the reservoir. Trapping in lower Alisa Creek in January 1995
captured two adult rainbow trout/steelhead migrating upstream into the creek. Many other
rainbow trout/steelhead of various size classes were observed to be common to abundant within
the upper portions of Alisa Creek (S. Engblom, pers. comm., 1999).

2.3.4.3 Water Quality

No temperature monitoring has been conducted, but observations suggest good temperature
conditionsin upper Alisa Creek.

2.3.4.4 Enhancement Potential

More information is needed about this tributary to evauate enhancement potentia. Depending
on waer avalability and channd conditions downstream of the reservoir, enhancement
measures could be useful to improve spawning and rearing opportunities.  Providing fish
passage opportunities above the Alisal Reservair is extremdy limited due to the Sze of the dam
and reservoir and private property access. The cost and technicd feashility of such an effort
would require sgnificant resources.

Since enhancement opportunities are limited to improving habitat downsream of Alisa
Reservoir, and private property access is unlikdy, tributary actions on Alisa Creek are
consdered to be low priority (Ranking No. 4). Improvement of spawning and rearing habitat
within lower Alisal Creek could be beneficia to rainbow trout/stedhead, however, the dominant
proportion of good habitat exists above Alisa Reservoir.

2.3.5 NooQul CREEK
2.3.5.1 General Location and Description

Nojoqui Creek joins the Santa Y nez River near Buellton. Nojoqui Creek is estimated to be 8
miles long, and its watershed area is gpproximately 15 square miles. Nojoqui Creek is
predominantly alow gradient stream. Figure 2-6 provides a summary of Nojoqui Creek habitat
quaity and fish utilization attributes. Habitat surveys were conducted in 1994 and 1998. The
lower reach of Nojoqui Creek from the confluence with the maingem Santa Y nez River up to a
1/2 to 3/4 miles had degraded conditions with no canopy, little vegetation, eroded banks, and
little or no flow during summer. Further upstream, however, conditions appeared good for
goavning and rearing, dthough flow is fragmented and intermittent within this section,
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particularly during average and dry years. The stream had dense riparian vegetation and canopy
cover, good instream cover from boulders, roots, and undercut banks. The 1998 habitat survey
found mainly shalow runs (65% run), 15% riffle, 17% glide, and 4% pooal.

No ggnificant passage impediments currently exist.  One low-flow impediment exist
agoproximately 3 miles upsiream from the Santa Y nez River, and another impediment may exist
at a culvert under the Highway 101 Bridge. The second possible impediment has not yet been
evauated. A smdl concrete dam that impeded passage washed out in 1995.

2.35.2 FishUse

Electrofishing and snorkel surveysin May 1994 found arroyo chub and threespine stickleback
abundant in Nojoqui Creek, with smdl populations of green sunfish and largemouth bass in a
few pools. However, no rainbow trout/steel head were observed or captured. Two adults were
captured migrating upstream in March 1998 and another adult observed in a poal, but no other
rainbow trout/steelhead were captured in 1995 or 1997. Anecdotd reports from loca
resdents are conflicting, with one resdent reporting that steelhead never redly used Nojoqui
(JJ. Holligter, pers. comm., 1998 to M. Cardenas) and another reporting that steelhead trout
were common in the creek (Jack Daniels, pers. comm.). Based on the size of the historica run,
there is little doubt that steelhead higtoricdly utilized Nojoqui Creek from time to time. It is
gpeculated that, unlike the other creeks in the lower basin, Nojoqui does not have a remnant
population within its watershed. Land use activities, coupled with the recent drought effectively
dried Nojoqui Creek for severa years during the late 1980's and early 1990's. With no
remnant seed population within the creek, very smdl numbers of adults returning from the
ocean, and low numbers within the Santa Ynez watershed, it is highly unlikely that Nojoqui
Creek could become populated with rainbow trout/steelhead in the near future.

2.3.5.3 Water Quality

Summer water temperatures sometimes exceeded guiddines for rainbow trout/steehead (20°C
daily mean and 24°C maximum); athough, in generd, water temperatures tend to remain cool.

2.3.5.4 Enhancement Potential

Rainbow trout/steelhead are rarely present in Nojoqui Creek, despite what appears to be
suitable habitat and cooler summer water temperatures. In addition to poor habitat condition
during the recent drought, there may be some as yet undocumented passage impediments
located on private property. The area near the confluence is somewhat degraded. Lack of
summer flows in the lower reaches results in aloss of continuity with the mainstem during early
goring and summer, athough isolated areas of flow and pool Management Committee. Since
documented steelhead use within Nojoqui Creek is limited, habitat enhancement is of lower
priority (Ranking No. 5).
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QUICK FACTS
Nojoqui Creek

Number of O. mykiss Observed (1995-1999)
Estimated Watershed Area

Estimated Stream Length

Estimated Stream Gradient

Percent Canopy (Avg)

Generally Absent (1 Adult Observed in 1998 survey;
1998 tranpina vielded 2 U/S miarants and 1 D/S miarant)

15.1sq. mi.
8 miles
LOW (1.4%)

1to 50 (Range: 0 to 100)

Total Distance Habitat Typed (ft) 16,382
Summary of Habitat Attributes
Nojoqui Creek
Pool Riffle Run Glide
Quantity 14 34 42 15
Distance (ft) 670 2478 10620 2614
Distance (%) 4.1 15.1 64.8 16
Avg Depth (ft) 23 0.7 1 1.2
Avg Max. Depth (ft) 35 1.3 2 2.3
Avg Instream Shelter (%) 0to 100 25to0 100 50 to 75 25to 50
Avg Canopy (%) 0to 50 0to 75 0to 50 0 to 50
. . Aquatic vegetation Aguatic vegetation
Dominant Shelter rcﬁ)?uniggsvssgel;z;ﬂ?dne?sovzgrrr)ei?gal Whitewater, aquatic vegetation| (lower/upper) and boulders, (lower/upper), terrestrial
. d ' bank (lower), boulders (upper); terrestrial vegetation (upper); | vegetation (upper); undercut
Components veget'atlon,;:l ercutd ag ; . terrestrial vegetation lg. woody debris and root banks/bedrock ledges (upper)
(upper); sm. & Ig. woody debris masses (upper) and sm. woody debris (upper)
NOJOQUI CREEK
PERCENT HABITAT TYPE
(linear feet)
POOL
GLIDE 4%
16% RIFFLE
15%
Temperature Data
Year Ave. Daily Days Exceed Daily Days Exceed
Mean 20°C Max. 25°C
1997 <19 0 <19 0
1998 17.8 84 27.0 33
1999 17.1 5 25.4 1

Unknown monitoring period in 1997; 1998 monitoring includes
January-February and mid-May to November; 1999 monitoring

Anril +a mid Avianiet

RUN
65%

Figure 2-6
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2.3.6 SALSIPUEDES CREEK AND EL JARO CREEK
2.3.6.1 General Location and Description

The Sdspuedes-El Jaro Creek system is the largest tributary drainage in the lower basin.
Saspuedes joins the Santa Y nez River just upstream of the town of Lompoc. El Jaro Creek is
a tributary of Sdspuedes Creek. The SalspuedesEl Jao Creek watershed area is
approximately 47 square miles. Saspuedes Creek is gpproximately 9 miles long, and El Jaro
Creek is gpproximately 12.5 mileslong. The stream gradient of lower Saspuedes Creek and
El Jaro Creek isrelatively low, while upper Sdsipuedesis moderately high gradient. Figure 2-7
provides a summary of Sdspuedes-El Jaro Creek habitat qudity and fish utilization attributes.
This system is the second tributary that returning stedlhead encounter after entering the Santa
Y nez River from the ocean, and the firgt into which they can migrate.

Access to habitat within Sasipuedes and El Jaro creeks by anadromous steelhead may be
limited by low-flow passage impediments associated with bridges or road crossngs (S.
Engblom, pers. comm., 1999). Recent surveys by the SYRTAC bhiologist documented two
impediments (S. Engblom, pers. comm., 1999), athough an earlier survey reported three low-
flow passage impediments (SYRTAC 1994, 1997). These impediments are thought to impede
the passage of both adult and juvenile fish primarily during periods of low flow. The Highway 1
Bridge #51-95 on lower Salsipuedes Creek is located gpproximately 3.6 miles upstream from
the Santa Ynez River. This bridge has a 3- to 4-foot drop from the concrete gpron into a pool
downstream of the bridge. Pool depth may not be sufficient to dlow fish to negatiate the apron.
Another impediment is aroad crossing and concrete gpron on El Jaro Creek about 1/3 of amile
upstream of the confluence with Salsipuedes Creek. It isan old ford on a private, unused road,
with a 3-foot drop below.

Habitat surveys were conducted by the SYRTAC in 1994, 1996 and 1998 (SYRTAC 1997,

1998). Lower Sddpuedes Creek (below the confluence with El Jaro Creek) was surveyed on
June 12 and 13, 1996, at a flow of 2.06 cfs. The habitat was comprised primarily of shallow
runs (72% of surveyed reach length), with some deep run (7%), step run (5%), pools (10%),

and riffles (6%) (SYRTAC 1998). After the first quarter mile, the flood plain widened, and

there was minimd riparian vegetation and canopy (SYRTAC 1997). Canopy cover in 1996

averaged 24% for riffles and 16% for pools, but was less than 10% for dl runs. Riparian
vegetation was scoured from the main channd in the winters of 1995 and 1998 (S. Engblom,

pers. comm.). Severd smal pools with undercut banks and other features provide important

summer habitat for rainbow trout/stedlhead (SYRTAC 1997). Instream cover averaged 34%in

pools (vegetation, bedrock, some woody debris), 28% in deep runs (vegetation, bedrock,

undercut banks), 18% in runs (vegetation with some bedrock and undercut banks), and 13% in

riffles (mainly white water) (SYRTAC 1998). Following the heavy winter flows of 1998, a
survey on June 22 and June 29, 1998 a a flow of about 10 cfs found mosily runs and dightly

less pools (73% runs, 15% glides, 7% riffles, and 4% pools) (SYRTAC data).
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QUICK FACTS
Salsipuedes & El Jaro Creeks

Number of O. mykiss Observed (1995-1999)

Estimated Watershed Area
Estimated Stream Length
Estimated Stream Gradient

Percent Canopy (Avg)

Present to Common (703 in 1995-1999 surveys- 211 YOY [many present but not
sampled], 399 JUV, 93 ADULT,; trapping yielded 77 U/S migrants and 46 D/S migrants -lower
Salsipudes Ck. only)

47.1 sg. mi.
21.5 miles (Lower Salsipuedes-4 mi., Upper Salsipuedes-5 mi., El Jaro-12.5 mi.)
LOW (Lower Salsipuedes-0.3%, Upper Salsipuedes-3.3%, El Jaro-1.3%)

1to 25 (Range: 0to 50)

November).

Lower Salsipuedes - monitoring conducted in1996 (May-October), 1997 (January-June; mid-
August thru December), 1998 (early January; mid-April to November), 1999 (February to

Upper Salsipuedes monitoring conducted in 1996 (May-June; November-December), 1997
(January-December), 1998 (January-October), 1999 (April-October).

El Jaro monitoring conducted in 1996 (May to November), 1997 (early January ; mid-
February thru December), 1998 (January to November), 1999 (April to November).

Total Distance Habitat Typed (ft) 23,490
Summary of Habitat Attributes
Salsipuedes & El Jaro Creeks
Pool Riffle Run Glide
Quantity 19 31 43 14
Distance (ft) 905 2278 16995 3312
Distance (%) 3.9 9.7 72.3 14.1
Avg Depth (ft) 2.2 0.9 1.2 1.1
Avg Max. Depth (ft) 4.6 2.5 3 3.3
\vg Instream Shelter (% 251t0 50 50to 75 25t0 75 0 to 50
Avg Canopy (%) 0to 25 25 25 25
hnual Fish Quantity (Av 128.3 12 82.3 2.3
Undercut banks, bedrock Aquatic vegetation, undercut | Aquatic vegetation, undercut
Dominant Shelter Iedges., bould.ers, aquatic Whltewater,. boulders, a}quauc banks/bedrock I’edges, banks/bedrock iedges,
C vegetation, whitewater, sm. vegetation, terrestrial boulders, terrestrial vegetation terrestrial vegetation, sm
omponents woody debris, terrestrial vegetation, bedrock ledges ! _ ’ T
. sm. woody debris woody debris
vegetation
Temperature Data
Year Ave.Daily Days Exceed Daily Days Exceed SALSIPUEDES & EL JARO CREEKS
Mean 20°c Max. 25°C PERCENT HABITAT TYPE
Lower Salsipuedes Creek (linear feet)
1996 19.3 76 27.6 53 POOL
1997 16.0 87 27.4 24 GLIDE 4% RIEFLE
1998 18.4 79 39.4 78 10%
1999 16.8 52 34.4 48
Upper Salsipuedes Creek
1996 14.2 0 21.6 0
1997 14.5 0 22.8 0
1998 15.2 14 27.3 2
1999 15.6 2 30.7 2
El Jaro Creek
1996 20.0 83 28.1 27
1997 16.1 45 26.5 9
1998 16.5 74 27.7 40
1999 17.4 23 28.8 22

RUN
72%

Figure 2-7

Summary of Salsipuedes Creek and El Jaro Creek Habitat Attributes
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Substrate conditions varied by habitat in 1996, with sty conditions generally throughout lower
Sasipuedes Creek. Pools were dominated by fine sediments, and sub-dominated by bedrock
and gravels. Riffles were dominated by smdl cobbles, and sub-dominated by gravels and large
cobbles. Run habitats were dominated by gravels and fine sediments, and sub-dominated by
small cobbles.

In 1994, seven habitat units were identified and measured in upper Salsipuedes Creek, directly
upstream of the confluence of El Jaro Creek. The habitat units surveyed included 4 pools, 2
riffles, and 1 run, covering a distance of approximately 500 feet, where access issues limited the
extent of the survey. Excelent cover and shading were observed in the 1994 survey, and
suitable spawning gravels were observed in dl riffle and pool tal areas. A survey conducted
June 26, 1996 found that habitat was comprised mainly of runs (44% by length), followed by
step runs (27%), pools (20%), and riffles (9%). FHow was .68 cfs in upper Salsipuedes and 2
cfsin lower Saspuedes on that day. Canopy coverage was relaively high compared to lower
Sagpuedes and El Jaro creeks, averaging 48% in riffles, 29% in pools, 17% in runs, and 13%
in step runs (SYRTAC 1998). Instream cover was 38 to 40% for al habitat types. Substrate
composition was aso smilar across habitat types, with gravels dominant, and in pools and runs
fine sediments subdominant.

The banks and channel in El Jaro Creek are very smilar to lower Salspuedes, dthough El Jaro
has two to three times the flow of upper Sdspuedes. The 1994 survey near the confluence
with Salspuedes Creek documented large pools, good riparian cover with overhanging
vegetation, good ingtream cover in the form of vegetation and boulders, and generdly excdlent
trout habitat (SYRTAC 1997). Further upstream there were areas of margina habitat with
abundant fine sediment, dow flow, and medium canopy. Other sections had high gradient
riffles, very rocky subdtrate, and appeared to provide qudity trout habitat. Although some
reaches upstream of the ford had excelent spawning and rearing habitat, no trout were
observed in the stream for 2 miles. A greeter incidence of destabilized banks and fine sediments
were observed in the upstream portion of El Jaro Creek and in the lower section of Salsipuedes
Creek.

El Jaro Creek was surveyed again on June 27, 1996 at a flow of 1.1 cfs. The survey (4,490
feet tota) found primarily runs (61% by length), with lower proportions of pools (17%), step
runs (13%), riffles (6%), and deep runs (3%) (SYRTAC 1998). Canopy cover averaged 26%
in pools, 28% in riffles, 23% in deep runs, and only 5% in runs. Instream cover was greatest in
pools (32%, vegetation and boulders), followed by runs (26%, vegetation and boulders), deep
runs (15%, boulders and rootwads), and riffles (22%, vegetation, rootwads, and boulders).
Subgtrate in pools and deep runs were dominated by fine sediments and sub-dominated by
boulders and gravels. Riffles and runs were dominated by gravels, and sub-dominated by
cobbles in riffles and fine sediments and large cobblesin runs. Following the heavy winter flows
of 1998, a survey in July 1998 (4,548 feet totd) at a flow of 5.9 cfs found more riffles and
fewer pools (66% runs, 19% riffles, 12% glides, and 3% pools) (SYRTAC data). The large
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gorms of 1995 and 1998 have dtered this reach by filling in some pool habitat and scouring
riparian vegetation.

Overdl, the reaches with the best conditions are in upper Sasipuedes Creek (upstream of the
confluence of the two creeks). All three creeks are steeply banked with a confined channd.
Casud observaions by the SYRTAC hiologist suggest that habitat conditions are fairly
cons stent throughout the entire system (S. Engblom, pers. comm.).

2.3.6.2 Fish Use

Rainbow trout/stedlhead of al size classes have been found in the Sdsipuedes-El Jaro Creek
system. During summer months when conditions are warm, typicaly they are found in pools
and deep runs. Arroyo chub, fathead minnow, and threespine stickleback were common
throughout. Lower Salsipuedes aso had warmwater species such as green sunfish, largemouth
bass, and bullhead.

In March 1987, an eectrofishing survey by U.S. Fish and Wildlife Service (USFWS) collected
two adult femaes and two adult males (Harper and Kaufman 1988). Of these adults, only one
femde gppeared to have been an ocean resident. Captured juveniles did not exhibit smolting
characterigtics, dthough severd juveniles observed from the bank appeared to be smolts
(Harper and Kaufman 1988).

In 1994, an dectrofishing survey in May and August found young-of-the-year and juvenile
rainbow trout/steelhead around the confluence of Sasipuedes and El Jaro, and one adult larger
than 250 mm was found in Salsipuedes upstiream of the confluence (SYRTAC 1997). In 1997,
snorkel surveys in lower Salsipuedes found young-of-the-year (33), juveniles (172), and small
adults (16), while surveys in upper Saspuedes and El Jaro found young-of-the-year (56 in
upper Saspuedes, 45 in El Jaro) as well as juveniles and adults (10 in upper Salspuedes, 62 in
El Jaro) (SYRTAC 1998).

The reaults of seasond migrant trgpping on Saspuedes Creek in 1997 are summarized in
Figure 2-8. In 1997, an average rainfal year, 34 upstream migrants and 12 downstream
migrants were captured. The fish tended to be small but mature fish (125 mm to 256 mm) that
are likely resident rainbow trout possibly reared in the lagoon, and a few large adults (345 mm
to 580 mm) that could be anadromous steelhead from the ocean. 1n 1998, only one upstream
migrant was captured, while 40 migrants were captured in 1999. Observations of spawning in
wet years such as 1995 and 1998 were limited due to the difficulty of trapping when flows were
high and turbid. Spawning has been documented in both streams (SYRTAC 1997). In 1997,
redd surveys found most redds just above the confluence (within a 1/2 mile) in El Jaro (18
redds) and upper Salsipuedes (11 redds), with 14 redds aso located on lower Salsipuedes
Creek within 2 miles downstream of the confluence with El Jaro (Figure 2-9). In 1998 and
1999 redd surveys were conducted in Salsipuedes and El Jaro creeks. Three redds were
observed in Saspuedes Creek in 1998 (upper only), while 64 redds were observed in 1999
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(48 lower, 16 upper). No redds were observed in El Jaro Creek during surveys conducted in
1998 and 1999.

Downgtream migrant trapping in Saspuedes Creek indicates that most movement occurs in
March and April. In 1994, five fish were captured in June, but none appeared to be smolts
(SYRTAC 1997). In 1996, four fish were captured between February and April, and two of
them (131 mm and 153 mm) had smolting characteristics. In 1997, nine fish (148 mm to 240
mm) were captured between February and April. Four of these were smolting. Trapping
conducted in 1998 and 1999 yielded 23 downstream migrants (17 and 6, respectively).

For additiona data, please refer to SY RTAC data compilation reports (1998 and 2000).
2.3.6.3 Water Quality

Maximum water temperatures in upper Saspuedes Creek (upstream of the confluence of El
Jaro Creek) were monitored periodically from 1995 to 1998. Water temperature was 2 to
3°C cooler in this portion of the stream than in El Jaro Creek or in lower Salsipuedes Creek.
Water temperatures did not exceed 22°C in either 1995 or 1996, nor did average daly
temperatures exceed 19°C.

Water temperatures in El Jaro Creek, just upstream of its confluence with Salsipuedes Creek
and in lower Sdspuedes Creek, were rdatively higher than in the upper Sdspuedes. Mean
daily temperatures at both locations exceeded 20°C in July and August 1995, and maximum
temperatures exceeded 24°C in these months as wdl. Temperature regimes are dmost
identica in both El Jaro and lower Sasipuedes creeks.

2.3.6.4 Enhancement Potential

Although this watershed has a generdly low gradient, the enhancement potentiad is high for
Sadpuedes and El Jaro creeks, given the avallability of year-round water and the presence of
rainbow trout/stedhead. Improving canopy cover, increasing the number of pools, and reducing
sedimentation in certain aress, especidly lower Sdspuedes near the confluence of the two
creeks, could reduce water temperatures and improve substrate conditions. Passage
impediments dso could be modified. Enhancement of the Saspuedes—El Jaro Creek system
was conddered to be a higher priority for habitat enhancement. Impediment modification and
habitat enhancement measures (Ranking No. 2) on El Jaro, lower Salspuedes, and upper
Sdspuedes are conddered important to steelhead utilizing the lower Santa Ynez River, sSnce
fish utilization there is ongoing, and opportunities for habitat enhancement on private property
arelikely. The Sdsipuedes-El Jaro system is dso considered to be very important to steelhead
during drier years since Sdsipuedes is the closest viable stream for upstream migration and
gpawning. The maingem Santa Ynez, above the Sasipuedes confluence, may not support
passable streamflow during low-flow years.
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1997 Salsipuedes Creek Migrant Trapping

Forklength (mm)

Results of Seasonal Migrant Trapping in Salsipuedes Creek (1997)

October 2, 2000

C-2-25

2] _
- 08-vZ Ae uomm
c o =4
=
5 E €2-LT Re " m 097
£ = + 2 1
5 8 9T-0T Aen g g T
B O T g g o 65E-0GE
| &€ few 2 c —
z ken-9z 1dy > 354 | bee-oee
1 S m O T aren
S2-6T Idy 2 1 61€-01€
o 1 662-062
8T-¢T Jdy = T
c = T ;
TT-§ dv 23 1 622-0.2
X S bt -+ :
¥ 1dv-62 feN m 2 Wu 65¢-05¢
) 6£2-0€2
82-22 Jeln Ao
k5 6T2-0T2
TZ-GT Jew =]
n 2
e @ 66T-06T
¥1-8 Te 3
T 1 e w 6LT-0LT
1 ey i
S— S 6ST-0ST
— 75T 05 6ET-0ET
— - 6TT-0TT
1T o4 66-06
wn_uo_o__/n_urwm&n_/_,_u_o I . E—— —+ | 64°0L

!
T
[ee] N~ © Te] < ™ N — o

ysi4 jo ssquinN ysi4 Jo JaqunnN

Figure 2-8



1997 Redd Surveys in Santa Ynez Tributaries
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Figure2-9  Timing of Rainbow Trout/Steelhead Spawning from Redd Surveys in

Salsipuedes, El Jaro and San Miguelito Creeks (1997)
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2.3.7 SAN MIGUELITO CREEK
2.3.7.1 General Location and Description

San Migudito Creek flows into the Santa Ynez River a the City of Lompoc. San Migudlito
Creek is estimated to be 9 miles long, and the watershed area is approximately 11.6 square
miles. The lower reach of San Miguelito Creek near Lompoc is low gradient. The stream
gradient in the upper reaches is relatively high. Figure 2-10 provides a summary of San
Migudito Creek habitat qudity and fish utilization atributes. The lower 2 miles of San Migudito
Creek is a concrete box culvert with severa drop structures. This impedes fish passage a low
flows due to shalow depth and a high flows due to high velocities. The culvert empties into the
Santa Ynez River near V Street in Lompoc. The creek above this culvert has a narrow channe
with well-developed riparian corridor and adequate spawning habitat. Other passage barriers
exist, such as a bridge with a 30-foot concrete apron downstream that dopes to a 9-foot drop
where the creek has downcut below the concrete.

2.3.7.2 FishUse

Passage from the Santa Ynez River is completely blocked by the concrete culvert, drop
structures and other barriers, such as a bridge with a long concrete gpron that is raised 4 feet
above the downcut channel. Resident rainbow trout spawn and rear in the upper creek.
Y oung-of-the-year rainbow trout and adults were relatively abundant near San Miguelito Park
(about 3 miles upstream of Lompoc) in 1996 surveys (SYRTAC 1997). Spawning surveys
began in 1997 and found 49 redds. In 1998, one redd was observed, while 35 redds were
observed in 1999. Although upstream passage by stedhead from the ocean is currently
impossible, a fish moving downstream was captured in April 1997. Downgtream migrating fish
captured did not exhibit smolting characterigtics. Migrant trapping in 1998 and 1999 yielded
only one downstream migrant in 1999.

2.3.7.3 Water Quality

Water temperature has been monitored since 1997. Water temperature conditions appear to
be good through the summer, due to good canopy coverage and proximity to the ocean.
Perennid flow persstsin the stream near the county park.

2.3.7.4 Enhancement Potential

Providing access to the upper creek is the primary enhancement necessary. However,
modification of the flood control channd would require consderable work (the feasibility of
such an undertaking has not been investigated). Since passage through or around the flood
control channd on lower San Migudito Creek cannot be successfully completed without
subgtantid modifications (i.e., channel removal), the enhancement actions were ranked for lower
priority (Ranking No. 6). Although the habitat and fish utilization upstream of these barriersis
relatively good, the probability of providing adequate passage upstream islow.
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QUICK FACTS
San Miguelito Creek

Number of O. mykiss Observed (1995-1999)
Estimated Watershed Area

Estimated Stream Length

Estimated Stream Gradient

Estimated Canopy

Total Distance Habitat Typed (ft)

Present to Common (Based on bank observations. No sampling
conducted in 1995-1999: trappina in 1997 and 1999 vielded 4 D/S miarants.)

11.6 sq. mi.

9 miles

MODERATE (Lower-0.9%, Middle-1.9%, Upper-4.9%)
GOOD (above lower 3 mi.-concrete flood control channel)

0 (not habitat typed)

Summary of Habitat Attributes
San Miguelito Creek

- Upper portion of San Miguelito Ck. may have been stocked by CDFG in the past.

- Lower 2 miles from the confluence is concrete box culvert with several drop structures and considered impassable
- Above the culvert there are additional passage barriers and drop structures.

- Resident rainbow trout spawn and rear in the upper creek and have been observed to be relatively abundant.

- Spawning and rearing habitat is fair to good above the passage barriers.

- Estimated that 70% is run habitat with good canopy and instream shelter complexity.

Temperature Data

Year Ave.Daily Days Exceed Daily Days Exceed
Mean 20°C Max 25°C

1997 16.0 57 25.6 12

1998 15.1 0 215 0

1999 151 2 28.2 1

Monitoring conducted in 1997 (March-July, & December), 1998 (March-
July, & September to November) and 1999 (April to November).

SAN MIGUELITO CREEK
PERCENT HABITAT TYPE
(linear feet)

No Quastitative Data Avalable

Figure2-10 Summary of San Miguelito Creek Habitat Attributes
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2.4 SUMMARY

The available data from studies of accessible tributary reaches were used to estimate potentid
gpawning and rearing habitat for rainbow trout/steelhead in the lower basin (Figures 2-11 and
2-12). Habitat qudity can vary annudly depending on rainfdl. In wet years, habitat qudity is
improved and good conditions perdast further down the tributaries and close to the maingtem. It
is worth noting that these assessments are based on studies conducted during a relatively wet
period for the Santa Y nez River.

Good spawning habitat for rainbow trout/stedlhead can be found in Hilton Creek and mid-to-
upper Quiota Creek (Figure 2-11). Spawning habitat in Salspuedes and El Jaro creeks is
moderate, due to the presence of fine sediments and sands in the stream, with some areas of
good habitat. Good habitat exists above passage impediments in San Miguelito and upper
Alisal creeks. Stream reaches where young-of-the-year have been observed suggests that
gpawning habitat exigts in those aress.

Successful over-summering of juvenile rainbow trout/stedlhead has been observed in lower
Hilton Creek, Quiota Creek, Alisa Creek, Sdspuedes Creek (upper and lower), El Jaro
Creek, and San Miguedlito Creek. Good quality summer rearing habitat can be found in upper
Salspuedes, upper Quiota, and lower Hilton creeks when flow is present (Figure 2-12). Fair to
good habitat exists above passage impediments in San Migudito and upper Alisal creeks. Fair
conditions are found on lower Salsipuedes, El Jaro, and the maingem (Refugio and Alisa
reaches). Poor conditions exist on the lower reaches of most creeks (within about 1 to 2 miles
of the confluence with the maingtem). While Nojoqui Creek gppears to have some good habitat
elements, the lack of fish suggests otherwise.
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Spawning Habitat and Passage Barriers

Spawning Habitat

Potential Spawning Habitat
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Figure2-11 Potential Spawning Habitat for Rainbow Trout/Steelhead in the Lower Santa Y nez River
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Potential Summer Rearing Habitat for Rainbow Trout/Steelhead in the Lower Santa Ynez River
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3.0
TRIBUTARY ENHANCEMENTS

The stated objectives of the Tributaries Work Group are to protect good quality habitat and
enhance fish passage at identified impediments. Habitat protection and stream habitat
enhancement can be achieved through the implementation of land and habitat conservation
measures.  Where dructures impede or prevent fish migration, modifications will enhance
passage and provide grester opportunities for upstream migrating stedhead to reach their
gpawning grounds. Conservation measures and impediment modifications are described in
greater detall in the sections that follow.

3.1 HABITAT CONSERVATION M EASURES
3.1.1 OBXECTIVE

The objective is to protect existing good habitat and improve habitat through enhancement
actions to benefit rainbow trout/sedhead. Since much of the tributary habitat is on private
lands, establishment of conservation agreements or voluntary joint actions with landowners will
be needed.

3.1.2 PROJECT DESCRIPTION

In the tributaries on the south side of the watershed, habitat quaity can range from good qudity
in upper reaches (i.e., perennia flow, good canopy cover, suitable water quality) to poor just
above the confluence with the maingdem Santa Ynez River .e., intermittent or no flow in
summer and little canopy cover). Conservation measures directed at tributary habitat will focus
on protecting habitat that is dready in good condition and enhancing habitat thet is in far
condition. Efforts will not be expended on poor quality habitat where conditions cannot be
feasbly improved.

All tributaries in the lower basn, except lower Hilton Creek, are on private property.
Therefore, voluntary participation by the landowner is necessary to implement protection and
enhancement measures adong these streams.  Conservation actions can take one of severd
goproaches, including (1) cregtion of a conservaion management plan through the Naturd
Resources Conservation Service (NRCS), the USFWS or other agencies, (2) credting a
partnership with the Adaptive Management Committee to conduct restoration activities, and/or
(3) the acquisition of conservation easements or leases. With the conservation easement/lease
goproach, the Adaptive Management Committee will obtain the easementsleases from
landowners to protect property and to implement and monitor appropriate enhancement
actions. Priority aress for seeking conservation easements and/or leases will be identified
according to the persstence of flows, suitability of habitat (or potentid for enhancement), and
absence of downstream passage impediments.
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This section outlines the conservation management and conservation easement process and
describes potentiad enhancement activities. We aso assess the environmenta impacts expected
for steelhead and other senditive and protected species.

3.1.2.1 Conservation Management Practices and Landowner Education

Stream enhancement measures can be complemented by habitat protection through
conservation practices and educating landowners about “fish friendly” land management
practices.

The U.S. Department of Agriculture NRCS has afifty year history of working in the Santa Y nez
watershed and assgting private landowners in gpplying conservation practices. The service
offers consulting to landowners on conservation management practices and has a variety d
voluntary cost-share programs to help offset the cost of implementing conservation management
plans. Many of these practices would equaly benefit land management, stream protection and
enhancement for fish habitat. Examplesinclude:

erosion control - riparian forest buffers
gopropriate fencing - streambank protection

fish sream improvement - dream channd gabilization
fish pond management - vegetative buffer gtrips

Such actions are initiated by the landowner and are addressed directly to the NRCS office in
SantaMaria.

The USFWS dso adminigers severd grant programs, including the Partners for Fish &
Wildlife program, which are designed to benefit landowners while protecting sensitive habitat.
As with the NRCS programs, interested landowners apply directly to USFWS for grant
information and assstance.

NMFS and USFWS can enter ‘Safe Harbor' agreements with private landowners. The
agreements benefit endangered and threstened species while giving the landowners assurances
from additiona, future restrictions based on the landowner’s conservation actions. Interested
landowners would apply to NMFS, for steelhead, and to USFWS for other listed plants and
wildlife

In addition to the services offered by federa agencies, the SYRTAC proposes offering literature
and a series of public workshops designed to provide the public with an understanding of the
importance of improving habitat conditions and stedhead use in the lower Santa Ynez River.
These efforts will demondrate ways in which the protection of fish habitat can be mutudly
beneficid to the landowner as well as to criticd fish habitat. We will dso solicit voluntary
participation from private landowners and the public in restoration and protection activities.
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Public outreach and education is discussed in greater detail in the main section of the Fish
Management Plan.

3.1.2.2 Conservation Easements and L eases

Reaults of fisheries investigations performed by the SYRTAC (1997, 1998, 2000) have shown
that habitat conditions are suitable for stedhead spawning and/or rearing within a number of
tributaries in the lower watershed. Habitat conditions within these tributaries, however, could
be enhanced and improved for steelhead. Although, because these tributaries are in private
ownership, sleps must be taken to gain access to these lands in order to implement
enhancement measures. Conservation easements and leases dlow for protection of habitat and
may grant access for additiona enhancement activities while providing benefits to landowners.

Habitat protection will focus on obtaining conservation easements or long-term leases from
private landowners aong tributary corridors. A conservation easement is a lega agreement
between alandowner and a non-profit group or government agency, such as the Santa Barbara
Land Trust or the Cachuma Operation and Maintenance Board (COMB). Conservation
easements entail purchasing the rights to manage a srip of property adong streams from the
property owner. The owner retains ownership of the property, but is paid for loss of use. In
many cases, the owner can redize tax and edtate planning benefits from the easement. In
exchange, the Adaptive Management Committee would be able to implement fish conservation
measures within the easement.  Conservation leases are smilar to the easements, however, a
lease is acquired for a specific time period. For the purpose of this program, only long-term
(10- to 20-year) leases will be considered for habitat enhancement protection and projects.
Hereefter, the description of conservation easements aso gpplies to the lease agreements.

Conservation easaments can be effective at fostering habitat improvement both where land use
is negatively affecting riparian and agquatic habitat and/or where the dream characterigtics
provide opportunities for enhancement. Conservation easements can foster natura recovery of
habitat over time, as well as enhance the success of active intervention through other actions,
such as planting riparian vegetation.

The Adaptive Management Committee will work with landowners to develop eroson control
measures and/or land use practices that protect steehead and their habitat without adversdly
affecting the operation of the landowners property. Such practices may include livestock
management, creation of catchment ponds to settle fine sediments and other materids from
runoff waters before they enter the stream, streambank protection, vegetative buffer strips, and
upland erosion control measures.

The generd process for establishing conservation easements starts with discussions between the
landowner and COMB (Figure 3-1). Potentid actions and evauation of benefits, such as
collecting information to evauate the stream as stedhead habitat, and ng opportunities to
improve habitat, will be discussed with the landowner.  An independent gppraiser familiar with
ng property values for conservation easements
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CONSERVATION EASEMENT PROCESS

Initial Discussions
Landowner indicates interest in investigating conservation
easements and discusses the process with COMB representative

v

Identify Potential
Evaluate potential of landowner's stream as steelhead
habitat and collect information on land use in those areas

A 4

Recommened Action
Identify opportunities and actions for habitat enhancement
and discuss with landowner

A4

Meeting with Landowner
Discuss the proposed actions with landowner and determine
whether a conservation easement would meet mutual
objectives (e.g. ranching operations and habitat protection).
Discuss terms of an easement.

A4

Appraisal
Appraisal by an independent appraiser familiar with
local property values and conservation easements

A 4

Negotiation
Confidential negotiations between landowner and COMB
to determine terms and conditions of contract for
sale or lease of the conservation easement.

A 4

Implementation of Conservation Easement
Conservation easement is transferred to
an approved land trust organization.

v

Implementation of Habitat Enhancement
Implement habitat enhancement actions identified in
the action plan and approved by landowner

!

Monitoring
Periodic inspection of the conservation easement
to evaluate effectiveness of actions and compliance.

Figure3-1

Conservation Easement Process
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will do an gppraisd. The landowner and COMB determine the terms and conditions for sale or
lease of the consarvation easement. After the easement is edtablished, the Adaptive
Management Committee would then implement the habitat enhancement actions identified and
monitor improvements to gppropriately manage the conservation easement. Each gep in this
process is completely voluntary, and the landowner reserves the right to bow out at any point up
to the purchase of the easement.

In addition to protecting and improving habitat for endangered stedheed, the conservation
easements and associated habitat enhancement measures will aso benefit other protected
gpoecies. The Cdifornia red-legged frog is known to inhabit Sasipuedes Creek. This species
occurs in the stream corridor and prefers dense riparian vegetation. The conservation
easements will therefore aso protect and enhance frog habitat. Other fish inhabiting the
protected and enhanced reaches will likewise benefit from these actions.

Severd landowners have approached the SYRTAC in regards to establishing conservation
easements.  The public education and outreach program will complement this action by
educating landowners about “fish friendly” land management practices and encouraging others
to participate in conservation easements.

3.1.2.3 Physical Enhancement Measures
3.1.2.3.1 Structurd Modification of Instream Habitat

Habitat improvements would include sructurd modifications to instream habitat such as the
cregtion of additiond pool and riffle areas and augmentation of spawning gravel. Boulders and
large woody debris would be used to create additiona habitat features within selected reaches
of the maingem and the tributaries. Access to private lands and the results of fied fisheries
surveys and habitat typing, in combination with results of water temperature monitoring, will be
used as a basis for identifying specific locations for habitat protection and improvement.

3.1.2.3.2 Addition of Instream Structures

Physicd modifications of the channd through the addition of instream structures would be used
to create more over-summering pool habitat. Habitat complexity has been postively correlated
with fish dengity. Methods for physica enhancement include: (1) improving the qudity of pools
by increasing cover and complexity, and (2) increasing the amount of pool habitat by increasing
depths in exigting pools or scouring new pools.

The first step of a pool enhancement program would be to identify areas where opportunities
exig for enhancement measures to be successfully implemented.  Surveys would be conducted
of exiging permanent pools to determine thelr habitat characteridtics, as well as to identify
additional areas where pools could be created that would likely persst. Site selection would
take into account accessihility, channel hydraulics, geomorphology (e.g., bankfull width, depth,
gradient, snuodity, sediment load, and subgtrate Sze), streamflow regime, and availability of
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dructurd materiads. Stes with reatively stable streambed, stable banks, and woody riparian
vegetation will afford the greastest opportunities, while stes with stegp streambanks, non-
cohesve sandy soils, little riparian vegetation, and high stream gradients present grester
chalenges to the successful use of ingtream structures.

Once suitable Sites have been identified, a conceptua enhancement plan can be developed. A
feasbility anadysis would be performed to evauate factors such as continued Ste accessihility,
dructurd  gtability, codt, and longevity prior to developing find engineering plans for the
proposed enhancements.  Although the instream habitat improvements will be designed to
withstand damage due to flood flows to the maximum extent practicable, periodic mantenance
will be required to correct problems such as unsuitable scouring of cover structures or infilling of
pools with excess sediment.

Overhanging riparian vegetation, undercut banks, exposed root wads or logs may naturaly form
cover lementsin pools. Structures typicaly added to pools to enhance cover include logs, root
wads, boulders and cobbles. These structures would need to be secured to stable locations to
prevent washout. Boulders and cobbles can be placed into pools to create interstitia spaces
that provide cover. Consideration should be given to using boulders and cobbles that are large
enough to minimize entrainment and transport during high flows. This may require somewhat
larger bed materids than those that are currently found in the river.

Ingtdling ingtream structures to increase scour, direct excavation, and/or manipulating channd
geomorphology, can aso increase pool depth. Instream structures such as log and boulder
weirs, deflectors, and/or digger logs would be used to congtrict the channd, increase flow
velocities, and thereby scour pools. The objective is to promote sef-maintaining pools and to
cresate backwater conditions during periods of low flow.

In some areas, spawning habitat may be enhanced or increased through addition of suitable
gravd to the stream.

3.1.2.3.3 Riparian Enhancement

Riparian zones perform a number of vitd functions that affect the qudity of aquatic habitas, as
well as provide habitat for terrestrid plants and animals (Spence et al., 1996). Falen leaves
and branches are an important source of food for aguatic macroinvertebrates and nutrients for
aquatic vegetation, while fallen terrestria insects are vauable prey for fish. The roots of riparian
vegetation maintain bank dructure and provide cover via undercut banks. Overhanging
branches aso provide cover. The riparian canopy can reduce water temperatures by shading
the stream. Large woody debris that fdls into the stream further increases cover and crestes
aress of scour that increase water depth.  Riparian vegetation can also reduce water velocities
and cregte refuge aress of rdatively low velocity during storm flows.

Propagation of ndive riparian vegetation can improve sream habitat through the mechanisms
described.  The Plan will enhance and restore riparian vegetation a specific pools aong the
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Santa Ynez River and tributaries.  This type of restoration effort is relatively inexpensve and
easy to perform, as long as permission can be obtained from landowners to access these areas
to plant vegetation or conduct other enhancement activities and to protect new plants. Planting
or enhancement of riparian vegetation would be useful a Sites where the canopy cover is low
and the stream channel is not too wide. Where possible, deep-rooted vegetation such as
sycamore or cottonwood would be preferable to shalow-rooted vegetation such as willow.
The species of vegetation sdected for propagation can have a measurable effect on streamflow.
The enhancement or expanson of dreamsde vegetation will likely increase water loss due to
transpiration within the stream corridor, dthough this would be balanced by decreases in
evaporation due to improved shading.

3.2 PASSAGE IMPEDIMENT/BARRIER M ODIFICATION
3.2.1 OBXECTIVE

Under current conditions, man-made and natural structures may impede or prevent steelhead
movements in the tributaries of the lower Santa Y nez River, especiadly under low and moderate
dreamflows.  Since habitat avalability may be a primary factor limiting the stedhead in the
watershed, it is imperative to improve access to exising aguetic habitat by modifying or
removing impediments. These efforts will serve to expand the avallable habitat for spawning
and rearing sted head, thereby expanding the carrying capacity of the lower river system.

3.2.2 DESCRIPTION OF PHYSICAL ENVIRONMENT

Habitat surveys conducted by the SYRTAC and others have documented passage impediments
on severd tributaries (Table 3-1). The tributaries of primary interest are Salspuedes-El Jaro,
Hilton, and Quiota. These creeks have perennid flow, at least in their upper reaches, and can
support spawning and rearing.  Passage enhancement measures for the cascade and bedrock
chute in Hilton Creek and the Highway 154 Culvert are described in Appendix D.
Impediments on the other tributaries are man-made structures such as road crossings, bridges,
and culverts. Passage impediments on San Migudlito Creek include concrete channels, aprons
and wdls Mitigating such impediments would entail sgnificant engineering effort. Studies of the
creek upstream of these impediments indicate that the habitat supports rainbow trout/steelhead
and that spawning occurs in these aress.

3.2.3 PROJECT DESCRIPTION

Access to habitat within Salsipuedes and El Jaro creeks by anadromous steelhead is limited by
two low-flow passage impediments, associated with bridges or road crossings (S. Engblom,
pers. comm., 1999). These impediments were thought to impede the passage of both adult and
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Table 3-1

Passage | mpedimentson Tributaries

Creek L ocation of mpediment Structure Type of Impediment Jurisdiction
. 1,380 Feet above Santa Ynez River | S2C0€ and bedrock Hign-flow passage USBR
Hilton chute impediment
Below Highway 154 Concrete culvert Ve ocity impediment CaTrans
Quiota 1.3to 1.6 Miles above Santa Y nez 9 Road Crossinas Low-flow and high-flow Santa Barbara County
River and beyond 9 passage impediments Road Department
Nojoqui :éflgl lles upstream of Santa Y nez Culvert May be an impediment CdTrans
Alisa ?z.?/é\rﬂ lles upstream of the Santa Y nez Dam and reservoir Physical barrier Private Landowner
Salsipuedes 3.6 Miles above Santa Y nez River Bf'dge crossing on L OW'f.l OW passage CdTrans
Highway 1 impediment
El Jaro U/3 Mile above Salsipuedes Road crossing L ow-flow passage Abandoned private road
confluence impediment
Lower 3 miles Concrete channel Physical impediment County Flood Control
3 Miles upstream of Santa Y nez River D_ebns basin with 12 foot Physical barrier Unknown
high concrete wall
San Migudlito | 4 Miles upstream of Santa Y nez River Small concrete ford with Physica impediment Unknown
4.5 foot drop
Concrete apron 19 feet
5 Miles upstream of Santa Ynez River | high with a9 foot vertical | Physical barrier Unknown
drop
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juvenile fish primarily during periods of low flow. The Highway 1 Bridge #51-95 on lower
Saspuedes Creek is located about 3.6 miles upstream from the Santa Y nez River. This bridge
has a 3 to 4 foot drop from the concrete gpron into a pool downstream of the bridge. Pool
depth may be insufficient to dlow fish to negotiate the gpron.  This region is frequented by
poachers who can observe fish from the adjacent bridge. The SYRTAC has created
preliminary designs to provide low-flow passage over the concrete goron and implementetion is
anticipated in the summer of 2001

Road crossings, such as those in Quiota and El Jaro creeks, can aso be an impediment to fish
movement. El Jaro Creek has aroad crossing and concrete gpron about 1/3 mile upstream of
the confluence with Salsipuedes Creek. It is an old ford on a private, unused road, with a 3-
foot drop below. Refugio Road crosses Quiota Creek many times beginning approximately 1.3
miles upstream from the maingem Santa Ynez. All nine crossngs are shdlow-water Arizona
crossings, with concrete beds and, at several dtes, a 2- to 3- foot drop downstream of the
concrete gpron. The County of Santa Barbara maintains Refugio Road.

Arizona crossings are typicaly concrete gprons placed across the streambed to permit vehicles
to drive through the stream on afirm surface during periods of low or no streamflow, and permit
debris and sediment to pass downstream during periods of high streamflow. Generdly, these
crossings require little maintenance to provide access across the stream. However, they often
flatten the local stream gradient upstream, gradudly developing a broad shdlow channd (filled in
by sediment). Downstream, an incised channel often develops (scoured by high velocity flows).
Upsream migrants have difficulty svimming across the Arizona crossing due to shalow depth,
or in some indtances, the amount of downstream incision requires fish to jump onto the crossing.

Migration impediments associated with Arizona road crossngs can be diminated by ether
replacing the crossng with a smdl bridge or by congructing jump pools in the downstream
reach. To provide low-flow passage, these road crossings can often be notched to creste a
low-flow channd. In addition, reatively inexpensve bridges can be made from retrofitted
ralroad flat cars and pre-fabricated modular bridges. In some locations large boulders can be
used downstream of the crossing to construct weirs that form backwater pools which typicaly
only hold water during periods of high sreamflow. Stedhead migrating during periods of
moderate to high streamflow can jump and swim between the backwater pools until they reach
the crossing and swim across it.  Modifying the depth of flow across these crossings would
reduce their utility for vehicular use & some flow levels, making travel inconvenient. The County
of Santa Barbara Public Works Department and the Adaptive Management Committee will
team together to develop more fish-friendly crossings, as the County makes plans to repair
severd of these crossings.

Surveys of other potentid passage impediments and barriers will be conducted to determine the
benefits and feagbility of modifying them to enhance fish passage. For example, there is a
culvert on Nojoqui Creek that may be an impediment about 3.5 miles upstream of the Santa
Y nez River, but further assessment is required (S. Engblom, pers. comm., 1999). Box culverts
under state and county roads can impede migration. The concrete bottom of the box culvert
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forms a broad, shdlow impediment during low flow and often acts to form an impediment
downstream of the grade control because of a drop in the streambed devation. Downstream,
boulder weirs can often provide adequate backwater during high streamflows to drown the
culvert outfal and provide passage. If Site conditions prevent use of backwater weirs, then
ingtaling wooden or concrete baffles or large rocks (“roughness dements’) in the culvert can
dow down the water flow through the culvert, creating a deeper flow and adlowing essier fish
migration. It isaso possble that the culvert could be replaced with abridge or arch culvert.

Prdiminary engineering designs are in development for the low to moderate flow fish passage
facilities in consultation with the bioengineering affs of the NMFS and CDFG. The prdiminary
engineering designs for fish passage facilities will be used as a basis for estimating codts for find
desgn and congtruction, the range of flow conditions for which the passage facilities would
provide benefit, identification of permitting requirements and preparation of environmenta
documentation, and requirements for access to private lands for the construction of fish passage
fadlities

The proposed projects will enhance passage at severd fish passage impediments and barriers
on principa tributaries throughout the lower watershed including Hilton, Quiota, Nojoqui,
Sdspuedes, and El Jaro creeks.  Passage impediment modification will provide or improve
access to about 160,000 linear feet of exiting tributary habitat, thus dramatically increasing the
avalability of spawning and rearing habitat. Condruction activities associated with modifying
these impediments will have temporary, negative impacts on stedhead and other fish and wildlife
in the project area. Steps will be taken to minimize impacts on stedlhead as discussed in the
Cachuma Project Biologicd Opinion (NMFS 2000) and summarized in Section 4
(Implementation). These actions should also minimize the impact on other fish species. Actions
to reduce impacts to other sengitive species, such as red-legged frogs and western pond turtles,
will be identified through discussions with USFWS and CDFG.
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4.0
FUNDING AND | MPLEMENTATION

4.1 FUNDING

Reclamation and the Member Units are proposing to fund the conservation actions from the
Cachuma Project Contract Renewa Fund and the Warren Act Trust Fund. These funds are
presently administered by COMB and are overseen by the Trust and Renewa Fund Committee
and the Advisory Committee.  These funds were established in 1996 during the contract
renewa process to provide money for enhancement and watershed improvements, and come
from an assessment on water taken from the Project ($10 per AF) and on use of the reservoir
for delivery of State Water ($43 per AF), providing $257,000 to $500,000 per year. The
Santa Barbara County Water Agency is aso required under a contract with the Member Units
to provide $100,000 annudly for projects that may include conservation-type activities related
to the Cachuma Project. Allocation of these funds for specific projects requires consensus by
the County and Member Units, subject to public input. In the future, gpproximately $300,000
per year will continue to be dedicated to rainbow trout/steel head restoration.

In addition to these funds, Reclamation and the local water agencies are seeking funds from
other sources, such as the State's Watershed Restoration and Protection Council, the CDFG's
Fishery Restoration Program, the Pecific Coastd Samonid Conservation and Recovery
Initiative, the Nationa Fish and Wildlife Foundation, the SWRCB Non-point Source Program
and other sources to supplement funds available from loca sources. The Member Units have
been successful in obtaining outside funding for enhancement projects. Table 3-2 summarizes
the outside funding for the tributary enhancement projects approved to date. In addition to
seeking grant funds, the Member Units are working with CaTrans and the Santa Barbara
County Roads Department to develop partnerships for implementation of the Highway 154
Culvert and Quiota Creek fish passage projects.

4.2 IMPLEMENTATION

Coordination and adminigration of Plan activities will be peformed by the Adaptive
Management Committee in conjunction with federal and state agencies. Project designs will be
reviewed by NMFS, CDFG, and USFWS prior to implementation (NMFS must approve the
project, NMFS 2000). Currently it is estimated that the tributary enhancement measures can
be completed by 2005. Should implementation take longer, then Reclamation will need to
reinitiste consultation with NMFS and provide them with (1) an explanation for the delay, (2)
the steps that will be taken to implement the project(s), and (3) a new anticipated completion
date (NMFS 2000).
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Table4-1 Outsde Funding Approved for Tributary Enhancement Measures

. Funding
Project Grant Program Award
Hilton Creek Cascade/Chute Fish | CDFG' s Fishery Restoration Grants $50.300
Passage Project Program ’

Nationd Fish and Wildlife Foundation $147,000
Hilton Creek Pump and Hexible
Intake
Proposition 12 (Parks Bond) $230,000
El Jaro Creek Demonstration SWRCB Non-Point Source Program $48,500
Projects (bank stabilization/
workshops) Proposition 12 (Parks Bond) $48,500
'I\Eﬂq\t{l rc:mer;trd Enhancement and $20.885
Salspuedes Creek Fish Passage ligation Frogram
a the Highway 1 Bridge Pacific Coastd Salmonid Conservation
$25,000
and Recovery Program
Conservation Easements on El ”
Jro Creek Proposition 12 (Parks Bond) $234,000
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To minimize impacts to rainbow trout/steelhead and other species during the congtruction phase
of many of the tributary enhancement projects, NMFS has established a number of best
management practices. These practices will be incorporated into the project description of each
individua congtruction project and are presented below. The practices are taken verbatim from
the Biologicd Opinion (NMFS 2000, Term and Condition #8):

Reclamation, or it's designated agent (here after referred to as Reclamation), shdll
isolate work spaces from flowing water for the purpose of avoiding heavy equipment in
flowing water, sedimentation, turbidity, and direct effects to steedlhead. Prior to work,
sandbag cofferdams, straw baes, culverts, or visqueen (here after referred to as
diverson) shdl be ingaled to divert sreamflow away or around the workspace. The
diverson shdl remain in place during the work, then removed immediatdy after work is
completed.

As areault of isolating the workspace from flowing water, Reclamation shdl ensure and
maintain a corridor for unimpeded passage of steelhead during work activities.

When practical, Reclamation shall use existing ingress or egress points, or perform work
from the top of creek banks, for the purpose of avoiding work and heavy equipment in
flowing water and disturbing instream habitat.

Reclamation shall photograph the work space during and immediately before and after
work activities are completed for the purpose of developing a reference library of
ingream and riparian habitat conditions.

Excavation of a channd for the purpose of isolating the work space from flowing water
is prohibited.

Reclamation shdl minimize disturbance of riparian and upland vegetation. Using only
native plant species, Reclamation shal replace vegetation affected by the work and
ensure a revegetation success ratio of no lessthan 2:1.

Reclamation shdl revegetate soil exposed as a result of work activities usng seed
cadting, hydroseeding, or live planting methods, no later than 30 days after the work has
been completed. Only native plant species shal be used for revegetation.

Reclamation shdl ingpect the revegetated area during spring and fdl for two years for
the purposes of quditatively assessng growth of the plantings or seedlings and the
presence of exposed soil. Reclamation shdl note the presence of native and non-native
vegetation and extent (percent area) of exposed soil, and photograph the revegetated
area during each ingpection.

Reclamation shal prepare and implement a NMFS gpproved plan for restoring instream
habitat and streambed within the areas affected by work activities to pre-work
conditions and characterigtics unless the intent of the work was to postively affect these
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aress by improving habitat conditions such as by fixing passage impediments and
barriers or placing cover in pools. For example, if an access route cut into a stream
bank for heavy equipment cannot be avoided by the use of existing ingress, then the
bank must be returned to its pre-work condition when work is completed.

Reclamation shdl retain or desgnate a fisheries biologist with expertise in areas of
resdent or anadromous samonid biology and ecology, fishvhabitat relationships,
biologica monitoring, and handling, collecting, and relocating sdmonid species. On a
dally bass Reclamation’'s fisheries biologi shadl monitor work activities, ingream
habitat, and performance of sediment control/detention devices for the purpose of
identifying and reconciling any condition that could adversdy affect sedhead or ther
habitat. The fisheries biologig shdl be empowered to hdt work activity and to
recommend measures for avoiding adverse effects to stedhead and their habitat.
Reclamation’s biologist shdl ensure a corridor for unimpeded passage of stedhead
during the work.

Reclamation’s fisheries biologist shdl continuoudy monitor the placement and removd
of any diverson needed to isolate work spaces from flowing water for the purpose of
removing any stedhead that would be adversdly affected. The fisheries biologist shall
capture stelhead stranded in residua wetted aress as a result of streamflow diversion
and workspace dewatering, and relocate the stedhead to a suitable location
immediately upstream or downstream of the work area.  The fisheries biologist shall
note the number of steelhead observed in the affected area, the number of steelhead
relocated, and the date and time of collection and relocation. One or more of the
following NMFS approved methods shal be used to capture stedhead: dip net, seine,
throw net, minnow trgp, hand. Electrofishing is prohibited from use unless prior
Separate written consent is obtained from NMFS.

Reclamation’s fisheries biologis shdl contact NMFS fisheries biologist Darren
Brumback (562-980-4026) immediately if one or more steelhead are found dead or
injured. If Daren Brumback is unavailable Reclamation shal immediately contact
NMFS Protected Resources Divison at 562-980-4020. If no one at Protected
Resources is available, Reclamation shal immediatdy contact NMFS's Office of Law
Enforcement at 562-980-4050. The purpose of the contact shall be to review the
activities reaulting in take and to determine if additional protective measures are
required. Redamaion will need to supply the following information initidly: The
location of the carcass or injured specimen, and apparent or known cause of injury or
degth, and any information available regarding when the injury or degth likely occurred.

Erosion control and sediment detention devices shall be incorporated into Reclamation’s
work activities and implemented immediately before commencing work. These devices
shdl be in place during congtruction activities, and after if necessary, for the purposes of
minimizing fine sediment (sand and smaller particles) and sediment water/durry input to
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flowing water, and of detaining sediment laden water on Ste. The devices shdl be
placed at dl locations where the likelihood of sediment input exigts.

Pacement of any soil/sediment berm for isolating any workspace from flowing water is
prohibited.

When dewatering any area, either apump shal remove water to an upland disposa site,
or afiltering system shal be used to collect and then return clear water to the creek for
the purpose of avoiding input of sediment/water durry to flowing water.  The pump
intake shdl be fitted with adevice to exclude dl life stages of stedhead.

Reclamation shdl provide a written monitoring report to NMFS within 30 working days
following completion of any work activity. The report shdl include the number of
seelhead killed or injured during the work activity and biological monitoring; the number
and size of steelhead removed; and photographs taken before, during, and after work
adtivity.

Reclamation shdl provide a written report to NMFS describing the results of the
revegetation task within 30 working days following completion of revegetation. The
report shall include a description of the locations planted or seeded, the area ()
revegetated, a plant palette, planting or seeding methods, proposed methods to monitor
and maintain the revegetated area, performance or success criteria, and pre- and post-
planting color photographs of the revegetated area.

Reclamation shdl provide a written report to NMFS describing the results of the
vegetation monitoring within 30 working days following completion of each fal
ingpection.  The report shdl include the color photographs taken of the work area
during each inspection and before and after implementation of the work activities, and
estimated percent of exposed soil remaining within each area affected by the work.
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1.0
INTRODUCTION

Hilton Creek provides the uppermost spawning habitat available to anadromous fish in the lower
Santa Ynez basin. Although the habitat conditions in the creek appear to be conducive for
sedhead spawning and rearing, fish productivity in Hilton Creek appears to be limited by
intermittent flows and impediments to fish migration. Accordingly, it gppears that Hilton Creek
could support a much greater population of rainbow trout/steelhead. The objective of the
actions proposed in this report is to enhance stedhead utilization of the creek by modifying
impediments to upstream migration and improving spawning and rearing habitat. The proposed
actions a Hilton Creek are condgent with the Santa Ynez River Technicd Advisory
Committee's (SYRTAC) habitat enhancement objectives in the tributaries of the Santa Y nez
River.

In the following sections, information related to Hilton Creek characterigticsis provided (Section
2), the proposed enhancement measures are discussed (Section 3) and the impacts of the
enhancement measures are evauated (Section 4). Implementation and management of the
actions recommended in this gppendix will be coordinated by the Adaptive Management
Committee (see Section 5.7 of the Plan).
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2.0
HILTON CREEK CHARACTERISTICS

A destription of Hilton Creek including location, habitat, water qudity, and stedhead utilization
is presented below. The information is based on data collected by the SYRTAC and anecdotal
observations from long-time resdents of the area. Please refer to Appendix C - Tributaries of
the Santa Ynez River Basin below Bradbury Dam, for more detail on Hilton Creek habitat
characterigtics and fish utilization.

2.1 GENERAL LOCATION AND DESCRIPTION

Hilton Creek isaamdl tributary located immediatdly downstream of Bradbury Dam. The creek
has intermittent or no flow in its lower reaches (north of the Highway 154 Crossng) during the
dry season. The edtimated watershed is gpproximately 4 square miles, and gpproximeately
2,980 feet of the creek is Stuated on U.S. Bureau of Reclamation (Reclamation) property,
including the confluence with the Santa Ynez River. The lower reach of Hilton Creek is high
gradient and well confined. The stream is shaded by riparian vegetation and the banks of the
incised channdl.

A cascade and bedrock chute, located gpproximately 1,380 feet upstream from the confluence
with the river, are passage impediments for migrating steelhead. The cascade is gpproximately
6 feet high. A shallow pool (the “chute pool”) is at the base of the cascade. The bedrock
chute immediately above it is aout 140 feet long. Passage can be difficult here during high
velocity flows due to the lack of degper water and resting Sites.

Upstream migraing steelhead are further impeded by a passage barrier a the Highway 154
road crossng. A culvert is located here, about 4,200 feet upstream from the confluence and
about 1,200 upstream from the Reclamation property boundary. High water velocities during
gorms, shalow water depth in the culvert during low flows, and a concrete gpron drop
dructure make this a complete passage barrier to migrating stedhead. Modification of the
Highway 154 Culvert would provide passage to severd additiona miles of upstream spawning
and rearing habitat.

2.2 HYDROLOGY

Hilton Creek is primarily dependent upon runoff from locad and regiond raingorms, and the
flows within the creek are typicaly low and intermittent. However, during large sorm events
and years with high cumulative rainfal such as 1995 and 1998, flow in the creek can be very
high, and the creek can transport a high bed load, suspended sediment, and debris. Based on
fidd observations, it gppears as if much of the larger boulders and debris found in the creek
originate from stream bank failure both above and below the bedrock passage reach.
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2.3 HABITAT DESCRIPTION

Habitat surveys were conducted aong the reach below the chute pool in 1995 and 1998, and
between the Reclamation property boundary (approximately 2,980 feet upstream of the
confluence) and the chute pool in 1998. No surveys have been conducted upstream of the
Reclamation property boundary since access is limited as this section is Stuated on private

property.

The results of the 1995 habitat survey classfied the stream below the chute pool as 44% run,
27% riffle, 26% pool, and 3% cascade (SYRTAC 1997). Channel width averaged 9.3 fed,
and maximum pool depth averaged 3 feet; and most pools gppeared to have suitable spawning
habitat at their tail end. The 1998 habitat survey classfied the reach below the chute pool as
27% run, 58% riffle/cascade and 15% pool. The reduced pool and run habitat and increased
riffle habitat within this section between 1995 and 1998 is due to the high flows experienced
during the winter of 1998 which dtered the lower portion of the channd and moved the
confluence of Hilton Creek with the Santa Y nez River further downstream.

Habitat surveysin 1998 between the Reclamation property boundary and the chute pool (1,553
feet total) documented 61% riffle/cascade, 34% run, and 5% pool (S. Engblom, pers. comm.,
1999). The 300-foot reach immediately above the bedrock chute was classified as consecutive
run/riffle habitat with little or no canopy cover. The habitat conditions above this open reach up
to the Highway 154 Culvert (about 2,400 feet total) and beyond were classfied as good to
excdlent with amature riparian corridor and canopy.

2.4 WATER QUALITY

The results of previous surveys indicate that the water quaity in Hilton Creek is suitable for
ranbow trout/sedhead. During these surveys, the water temperatures, dissolved oxygen
concentrations, and turbidity were within acceptable ranges for steelhead habitat.

Water temperatures are monitored in the lower reach (about 250 feet upsiream of the
confluence) and the middle reach (in a pool downstream of the Spawning Pool, about 1,000
feet upstream of the confluence). In 1998, monitoring began a the Reclamation property
boundary (2,980 feet upstream of the confluence). Thermograph data, coupled with
observations throughout the year, indicate that water temperatures, while not preferred, are
generdly suitable for stedhead rearing through the entire year. Summer water temperatures at
the chute pool (1,380 feet upstream of the confluence) are substantialy lower than temperatures
measured further downstream. Water temperatures in the chute pool may be suitable through a
least Augugt, dthough the pool would be physicaly isolated from other areas of potentia habitat
during a portion of the year unless flows were supplemented. Seasond patterns in surface flows
and the persastence of pools vary annudly depending on precipitation and runoff within the
watershed. Dissolved oxygen concentrations are within the norma tolerances for rainbow
trout/steelhead when water is flowing in the creek (>5 mg/l). However, the pool water quaity
can diminish to near anoxic conditions when flows become intermittent.
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Channd disturbance and water quality problems gppear minimd. Hilton Creek clears rgpidly
after sorm events, usudly within afew days after rains have ceased.

2.5 RAINBOW TROUT/STEELHEAD UTILIZATION

In generd, stedhead are known to migrate to the uppermost accessible reaches in a river
seeking spawning habitat. Adults migrating up the Santa Y nez River are blocked by Bradbury
Dam and must find spawning habitat downstream of the dam. Hilton Creek currently provides
the most upstream spawning habitat available to anadromous fish in the lower Santa 'Y nez basin.

Hilton Creek is inhabited by rainbow trout/steelhead between the confluence with the mainstem
and the chute pool, and prickly sculpin to gpproximately 800 feet upstream of the mainstem.
Sculpin are not present in the upper portions of the creek, and introduced warmwater species,
such as bass, bullhead or sunfish, are not found in Hilton Creek.

Spawning is generdly limited to a 400-foot section Stuated immediately below the chute pooal.
No spawning or young-of-the-year have been observed between the cascade and the
Reclamation property boundary. However, anecdotal reports indicate that trout were
higtoricaly present in upper Hilton Creek above the Highway 154 Culvert. It is possble that
the 1955 Refugio fire, which burned 84,700 acres, decimated the trout population in the upper
reach.

Adult rainbow trout/stedlhead have been documented migrating into Hilton Creek in dl years
that observations have been made, but the numbers were low in years with low winter runoff.
Adults migrating into Hilton Creek are often large and could be anadromous steelhead from the
ocean (paticularly in wet years) (SYRTAC 1997, 1998, 2000e), rainbow trout that escaped
from Lake Cachuma during spill events, or fish that are resdent in the river, itstributaries, or the

lagoon.

Young steelhead remain in freshwater for a year or more and, therefore, young-of-the-year
cannot complete rearing in lower Hilton Creek under natura conditions because the stream goes
dry during the summer (SYRTAC 1997, 1998, 2000€). The fish are either stranded within the
creek or must enter the mainstem where they are exposed to predatory bass and catfish. Fish
rescue operations were conducted in 1995 and 1998 to move young-of-the-year from the
drying stream to better habitat. Many young-of-the-year and all adults were found near the pool
areajust below the cascade. The remainder of the young-of-the-year were found in the lower
reach of the creek. Some young-of-the-year that were not captured in the 1998 fish rescue
operations did over-summer successfully in the Spawning Pool.

Hilton Creek provides the most upstream spawning habitat for stedhead in the lower Santa
Ynez River. SYRTAC dudies have documented migration, spawning activity and successtul
reproduction (SYRTAC 1996, 1997, 1998, 2000e). However, when flows become
intermittent, fry usualy perish in isolated pools or move downdream into the maingem of the
Santa Y nez River and are more vulnerable to predation.
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3.0
PROPOSED ENHANCEMENT M EASURES

The habitat within Hilton Creek has been classified as conducive to steelhead spawning and rearing,
but sedhead utilization is limited by intermittent flows and severd passage impediments.  The
measures discussed below were developed to enhance conditions in Hilton Creek and increase
sedhead utilization by improving access to spawning and rearing habitat. The actions are focused
on the lower reach of the creek, which is Stuated on Reclamation property, and include the
following:

augmenting streamflow in Hilton Creek through the use of a supplementd watering system
to release water for flow-related enhancement;

increasing rearing habitat by congtructing a channd extension a the lower end of Hilton
Creek;

improving fish passage past migration impediments, and
enhancing habitat within the existing channd of Hilton Creek at selected locations.

In addition, fish rescue activities may be necessary in lower Hilton Creek during drought conditions.
A protocol for identifying when a rescue would occur and the methods to be employed is aso
discussed.

3.1 SUPPLEMENTAL WATERING SYSTEM

As previoudy discussed, sreamflow in Hilton Creek is intermittent, and the objective of the
supplementa water system isto provide a dependable year-round source of cool water to alow the
fish to survive the summer months until naturd flow resumes in the winter. Congdruction of the
supplementa watering system was completed in the fal of 1999, and the system is presently being
used to support the current young-of-the-year. The details of the supplementa watering system are
provided below.

3.1.1 INFRASTRUCTURE

The system is comprised of a pipeline with two release locations in Hilton Creek and one release
location in the Stlling Basn (Figure 3-1). An energy disspation/aeration dructure has been
congructed at each release point in order to maintain dissolved oxygen concentrations near the
saturation point. Presently, water is delivered from Lake Cachuma to the release points via gravity
flow through afixed intake along Bradbury Dam. The system was designed to have atota capacity
to 10 cubic-feet-per-section (cfs) with dl three release points operating, and a capacity to ddiver
8.85 cfs to Hilton Creek with the upper and lower release points operating. The existing
infrastructure (distribution pipeline) of the watering system is being repaired to increase the capacity
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of the system (currently below the anticipated level), and additiond portions of the infrastructure (pump and
flexible intake) will be added in the next two years. These enhancements to the water ddivery system,
which will endble the system to deliver water via gravity feed or pumping, are presently being designed. If
these upgrades require turning off the flow of water into Hilton Creek and/or the maingem, then
Reclamation will need to reinitiate consultation with NMFS,

The facility will operate by gravity flow or pumped flow depending on flow targets and lake surface
elevaion. The cgpacity of the permanent watering system will vary with lake level because of the gravity
fed sysem. When the pump isin use, the main pump will run off the loca dectricity supply. A secondary,
fud-powered pump will be located on ste in the event of a problem with the existing pumping system (e.g.,
a power outage or maintenance). Having both the gravity-flow and pump systems will ensure consstent
water deliveriesto Hilton Creek.

Rainbow trout/steelhead require cool water. Lake Cachuma is thermdly dratified during spring and
summer, with warm water near the surface (the epilimnion layer) and cold water & deeper leves (the
hypolimnion). Verticad thermd profiles measured during the summer indicate that water should be obtained
from a minimum depth of 65 feet (20 meters) below the lake' s surface in order to obtain water measuring
18°C or cooler (SYRTAC 1997). A variable intake line (snorkel) to regulate the depth from which water
in Lake Cachumais drawvn will dso beingdled.

3.1.2 OPERATIONS

Supplementd water releases into Hilton Creek will be made to maintain flows generdly between 2 and 5
cfs depending on the water year type, naturd flow in Hilton Creek, and the amount of water stored in the
lake. A 2 cfs minimum flow in Hilton Creek will be maintained once the pump system is inddled thus
creating the ability to water the lower reach in 98% of years (NMFS 2000).

The reservoir releases for fish enhancement, especidly mainstem target flow releases (see Appendix B -
Flow Related Fish Enhancement), will be made via the Hilton Creek supplementd facility. Mainstem
target flows will be established in al years except critica drought years. During drought Stuations, when
the devation of Lake Cachuma declines below 665 feet (2% of years), the watering system will not be able
to ddliver water to Hilton Creek. Migrating steelhead, however, are not expected to reach Hilton Creek in
drought years. When such a gtuation occurs, a fish rescue will likely be performed in Hilton Creek
assuming any steelhead spawned there that year. The decision to conduct a fish rescue will be made in
consultation with NMFS and CDFG.

The Hilton Creek water ddivery system was designed, and will be operated, to meet temperature and
dissolved oxygen criteria appropriate for rainbow trout/steelhead. The two release points in Hilton Creek
(upper dte a the Reclamation property boundary and lower Ste in the chute) provide greeter flexibility in
adjusting the amount of water delivered to the different reaches of the creek. During operdtion of the
temporary watering system in 1997, where water deliveries were made at the lower release point, water
quality conditions were suitable throughout lower Hilton Creek. Water released at the upper release point
could experience greater warming as it travels through the channd, or it may temporarily go subsurface a
the open dluvid area before risng again a the bedrock chute. If this is a problem, releases could be
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shifted to the lower release point. Monitoring of water temperature, flows, and dissolved oxygen will be
conducted in order to adjust operations of the two release points as necessary.

Further study of the conditions within Hilton Creek and the operation of the watering system will be needed
to develop specific release scenarios for this system. Therefore, releases from the supplementd facility will
be adaptively managed within the capability of the sysem. The releases to Hilton Creek within and among
years will be managed by the Adaptive Management Committee.  This committee is composed of a
representative from Reclamation, the Cachuma Conservation Release Board, Santa Ynez River Water
Consarvation Didrict (SYRWCD) Improvement Didrict #1, SYRWCD, Naiond Marine Fisheries
Savice (NMFS), and Cdifornia Department of Fish and Game (CDFG). The Adaptive Management
Committee may decide to modify the 2 cfs minimum flow required by NMFS once the pump is ingaled
(NMFES 2000), dthough the decison must be approved by NMFS. Data to determine the flow versus
habitat quantity in lower Hilton Creek will be collected to assst in system evauations.

It is anticipated that releases will be primarily made through the upper release point in Hilton Creek to
provide water supplementation to the longest portion of channd. In years when there are larger quantities
of water to be released to meet the mainstem target flows, it is anticipated that a portion will be released
through the Hilton Creek system into the Stilling Basin to enhance maingtem habitat between the release
point and the confluence with Hilton Creek. Management of both the distribution of water among the three
release points and the amount of water to be released will be based on a number of factors including, but
not limited to, presence of spawning adult rainbow trout/steelhead, presence of rearing juveniles, reservoir
storage, downstream water rights releases, water qudity in Hilton Creek (e.g., temperature), water 10sses,
water temperature at the intake depth in Lake Cachuma, and naturd flow in the system.

A ramping schedule will be used in Hilton Creek to protect rainbow trout/stelhead. The ramping schedule
isshown in Table 3-1. During the first year of releases, managed flow changes will be made during daylight
hours, and the creek will be monitored for potentid stranding during ramping events.

Table 3-1 Hilton Creek Ramping Schedule
Release Rate Maximum Ramping Increment - .
(9 (9 Minimum Ramping Frequency
10to5 1 4 hours
Lessthan 5 cfs 0.5 4 hours
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3.2 CHANNEL EXTENSION

The objective of the proposed channel extension is to enhance the benefits of the supplementa water
supply by creating additiond steelhead rearing habitat in Hilton Creek. Four extenson dternatives were
consdered and evaluated based on various hydrologic, habitat, and feashility factors. Of these four
dternatives, extenson Alignment B was selected as the preferred dternative by the Hilton Creek Work
Group, a subgroup of the SYRTAC. Further Sudies are required to determine the feasbility of this
aignment in relation to such factors as seepage |oss, water temperature, stream gradient, and predation.

The four dignment dternatives that were consdered are shown in Figure 3-2, and cons st of the following:

Alignment A — condgs of an dluvid floodplain which would provide an increase in net channd
length of 596 feet.

Alignment B — condsts of ardic stream channd which would provide an increase in net channd
length of 1,215 feet.

Exising Alignment — represents the “no action” dternative.

Former Alignment — congsts of the former Hilton Creek dignment which discharged to the Stilling
Basn. Thisadignment would decrease the net channd length by 145 fedt.

The extenson dignment sdection criteria are summarized in Table 3-2, and a discussion of the criteriaand
project design consderations is presented below.

3.2.1 HYDROLOGIC CRITERIA

Since the water available for supplementd releases is limited, the most sgnificant hydrologic concern
regarding the proposed extenson was potentiad seepage loss. In order to address this concern,
piezometers were indaled and groundwater eevations were monitored dong Alignment A and Alignment
B (Figure 3-2), and an infiltration sudy was performed adong each of the dignments.  The groundwater
monitoring data and results of the infiltration study are presented below.

3.2.1.1 Groundwater Monitoring

In order to gain further understanding of the groundwater hydrology in the lower reach of Hilton Creek,
seven piezometers were indaled dong Alignment A, and five piezometers were ingdled dong Alignment B
in February 1999.

The piezometers were ingtaled using a backhoe, and are congtructed of 4-inch diameter blank and .020-
inch dotted Schedule 40 PVC pipe. The piezometers were instdled to the greatest possible depth at each
location, which was determined by the structurd stability of the encountered sediment and/or the limitations
of the backhoe The piezometers ae generdly dtuated a  depths between 5
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Table3-2 Hilton Creek Channel Extension Alter native Assessment M atrix

Zo 25 5 F 5
— — c
ST 5 8o g S o)
Criteria ggg gf;,“_s ggé’,% Eg
=48} 55° G2 % 22
< < 3 < L <
E;;E?”ge in Channe + 596 feet 41,215 feet No change - 145 fest
Channel Gradient (% Slope)’ 0.91% 1.1% 35% 3%
Ei‘g:ﬁj Water Loss High Low-Moderate Low Low
Infiltration Rate (gal/secx 2 unable to measure because 2
2 0.159 0.034 gal/secxft water in creek 0.013 gal/secxft
Soil Tvoe Alluvium Predominantly colluvium Alluvium Alluvium
yp (gravel/cabble) (silt/sand/gravel) (gravel/caobble) (gravel/cobble)
. High Moderate Moderate Low
;2;1 TIZII Heating long channel - longest channel - medium channel - short channel
poor canopy cover - good canopy cover - fair canopy cover - good canopy cover
. . 3 .
gruoz‘aﬁf;ed Rearing”Habitat Moderate quality habitat High quality habitat High quality habitat Moderate quality habitat
- . 3 .
grfé]%ed Spawning”Habitat Moderate — High Moderate —High Moderate — High Low
Habitat for Other® Fish Only sculpin currently use Hilton Creek. By designing the entrance to the channel with amoderate gradient, we can keep out
Species predatory fish. CA red-legged frogs, western pond turtles and two striped garter snakes may find the extension to be good
habitat.
High 0od catmt;gh 0od Low Low
Avian Predation Potential - poor canopy 9 Py, g fair canopy - good canopy
. instream shelter, blue . .
poor instream shelter good instream shelter - good instream shelter
heron rookery
Existing Riparian Zone One s@e O.f channel has Well developed well deve_l oped in places, Well developed
riparian zone exposed in other places
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Flow Contral Structure
Needed?

The “existing alignment” is considered the ‘ no action’ alternative, and therefore that alignment will not require aflow control
structure. If we choose to build an extension, whatever extension channel we select will require aflow control structure and an
associated overflow channel (which will not require a structure).

Fish Stranding Potential

Fish stranding potential islow since the watering system will provide year-round watered habitat except in dry years. Lower
seepage rates along alignment B will help maintain water in the extension and therefore help reduce fish stranding.

High .

near SYR Low High High
Potential for Flood Damage . . along bluff at edge of 9 outlet in Stilling Basin

entrance aligned with . closeto SYR .

. flood plain alignedw/ SYR
river course
High Moderate
long channel Moderate
. 4 . . short channel
Long-Term Maintenance repair road crossings long channel None . .
. . . . storms can easily shift
storms can easily shift repair road crossings
course

course

channel lining (most of channe lining

length) 9 (downstream[D/S]
Additional Expenses’ channel excavation connection to SY R) None remove debrlgjam

. channel excavation pipeline crossing
road crossing (1) .
S . road crossings (2)
pipeline crossing . .
pipeline crossing

Construction Cost® High High None Low

'Relative to the length of the existing alignment

2Channel gradient was determined by subtracting the thalweg elevation at the confluence of the alignment with the SYR from the thalweg elevation at the outlet of the canyon (.e., the
top of the old alignment) and dividing this value by length of the alignment.
®High quality habitat is possible in whichever alignment is selected provided that we design and construct it. The anticipated cost of this construction and its permanence varies between
alignments.
4L ong-term maintenance includes dealing with infilling of pools, riparian overgrowth, accumulation of woody debris, and the like. The effort and cost of these types of maintenance are
relative to the channel length. Any structures listed under ‘additional expenses' will also have to be maintained as well as the flow control structure.
®Includes structures required on only one alignment
®The ‘additional expenses' make alignments A and B more expensive.
*Additional infiltration measurements will be taken in summer and fall because infiltration rates vary with the degree of saturation of the basin.
Assumptions: Assumes water in the creek year round (either from natural flows or the watering system)
“Existing alignment” represents the ‘no action’ alternative (i.e., there are no improvements to this habitat, it is allowed to exist asis).
The channel extension is designed primarily to provide over-summering habitat and not spawning habitat (available upstream in Hilton Creek), therefore the channel
design will not focus on spawning habitat.
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and 2 feet below the groundwater table as sediment doughing prevented ingdlation at greater
depths. The lithology encountered during indalation of the piezometers generadly consisted of
sand, gravel, and cobble materia dong Alignment A, and Slt, sand, and gravel dong Alignment
B. Groundwater was encountered at al locations except for PZ-B (SYRTAC 2000a, 2000b).

Groundwater eevation measurements have been collected monthly from the piezometers to aid
in determining the proximity of groundwater to the surface, seasond fluctuations in the
groundwater table, and the groundwater flow direction gradient. Based on the data collected to
date (SYRTAC 2000a), depth to groundwater below ground surface is greater aong Alignment
B as compared to Alignment A, and groundwater levels appear to be highest in the spring with
fluctuations up to greater than 4 feet a some locations. The groundwater flow direction in the
vicinity of Hilton Creek is toward the northwest and turns toward the west in the vicinity of the
Long Pooal.

3.2.1.2 Infiltration Rate Study

In order to estimate relative seepage loss dong Alignments A and B and the former channd, an
infiltration study was performed in March 2000. Data was not collected along the existing
channe since there was gpproximately 7 cfs of surface flow in the creek. The infiltration sudy
results indicate that the rdative infiltration rates were highest dong Alignment A, followed by
Alignment B and the Former Alignment, respectively (SY RTAC 2000b).

In order to obtain data which is representative of the entire length of each dignment, the study
was conducted a one location aong the former aignment and three locations dong Alignment
A and Alignment B. At each test location, three bottomless 5-gallon buckets were stuated 10
feet apart dong the dignment thalweg, except at test location 1A dong Alignment B a which
only one bucket was used due to dense vegetation. The bottomless buckets were carefully
pressed approximately 2 to 3 inches below ground surface. These buckets were filled with
water, and the incremental drop in water level within the bottomless bucket was recorded per
unit of time until the water level passed below ground surface. The infiltration rate for each test
location was determined by averaging the infiltration rates of the three bottomless buckets, and
the infiltration rate for each aignment was caculated by averaging the average rates at each test
location.

The study results indicate that the reative infiltration rete is highest dong Alignment A (.159
gdlons/'second-square foot) followed by Alignment B (.034 gdlons/second-square foot) and the
Former Alignment (.013 gallons/second-square foot), respectively. The results are presented in
units of galons per second per square foot (gallons/second-square foot) since the incrementa
drop in water level is gpplicable to the unit area of the bottomless bucket.
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3.2.2 HABITAT CRITERIA

The habitat sdlection criteria included an evauation of the stream gradient, potentia quality of
gpawning and rearing habitat, thermal hesting potentid, avian predation potentia, and the quality
of the exigting riparian zone.

The stream gradient for each dignment was determined by subtracting the thaweg devation at
the confluence of the dignment with the Santa Ynez River from the thaweg devation at the
outlet of the bedrock canyon (i.e., the top of the old dignment) and dividing this vaue by the
length of the dignment. The caculations did not account for variations in topography between
the two devations. Based on these caculations, the highest stream gradient was dong the
former dignment at 3.9% and was followed by the exidting dignment at 3.5%, Alignment B at
1.1%, and Alignment A at .91%.

For the other categories, a qudlitative descriptor was assgned to each dignment based on an
assessment of the area by SYRTAC biologists and hydrologists. The evaluation is based on
current conditions and an estimate of future conditions with year-round streamflow. The results
of the habitat evauation are asfollows.

Alignment A has a high therma hegting potentia due to the channd width and the lack
of mature trees and vegetation. Consstent streamflow likely would support willows and
the long-term development of mature riparian vegetation. Potentid rearing habitat was
ranked of moderate quality due to the projected lack of instream cover and structure for
pool development. Potentiad spawning habitat was ranked moderate to high quality due
to the present substrate. The lack of riparian and instream cover suggested a high avian
predation potentia. Currently, a riparian zone exists on only one side of the proposed
channd dignment.

Alignment B has a moderate thermd heating potential based on the high degree of
shading provided by the canopy of dense riparian vegetation and mature Sycamore trees
and the adjacent bluff. Projected instream complexity and cover suggest high qudity
potentid rearing habitat, while gravel and sand subdtrate suggest moderate to high
quality potentia spawning habitat. Dense canopy cover suggests low to moderate avian
predation potential, although it was noted that the trees adjacent to the proposed
aignment support a heron rookery.

The Exiding Alignment, evauated on existing conditions, has a moderate thermd heating
potentia, high quaity potentia rearing habitet, moderate to high qudity potentia
spawning habitat, alow avian predation potentia, and areas of well-developed riparian
Zones.

The Former Alignment has alow thermd hesating potentia due to existing canopy cover,
moderate-quality potentia rearing habitat, low-qudity potential spawning habitat, a low
avian predation potentia, and a well-developed riparian zone.
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3.2.3 FEASBILITY CRITERIA

The feadibility criteria incdluded an evauation of the necessty of a flow control sructure, the
potentid for flood damage, long-term maintenance, additiond expenses, and the construction
cost. These criteria were evauated by SYRTAC working group hydrologists, engineers and
biologists. The assigned qudlitative descriptors are as follows:

Alignment A would require a flow sructure and an associated overflow channd (see
design consderaions beow). It has a high potentid for flood damage due to its
proximity to the maingem Santa Ynez River. This higher potentid for flood damage
suggests that long-term maintenance costs would be higher than for the other dignments.
Projected congtruction costs would aso be high due to required channd engineering
and grading, protection of road and pipdine crossings and potential channd lining
materids.

Alignment B would require a flow structure and an associated overflow channd (see
design congderations below). It has a low potentid for flood damage as it is further
from the maingem and patidly protected by the maure ripaian zone. Smilarly,
associated long-term maintenance costs are projected to be moderate. Projected
congruction costs would aso be high due to required channd engineering and grading,
protection of road and pipdine crossings and potentia channd lining materids.

The Exiging Alignment would not require a flow structure and has a high potentia for
flood damage due to its proximity to the Santa Y nez River.

The Former Alignment would require a flow structure and an associated overflow
channd. It has a high potentid for flood damage. Condruction and long-term
mai ntenance costs are projected to be moderate, limited primarily to debris remova and
minor grading.

3.2.4 PROJXECT DESIGN CONSIDERATIONS

Since the objective of the extension project is to create additiona rearing habitat, the extenson
will be designed as alow-flow channd. The channel will be designed to accommodate flows up
to 15 cfs, but operating flows are anticipated to be less than 5 cfs. As part of the design, the
exiging channd would continue to serve as an overflow channd to convey water during large
ransorm events, and it is anticipated that both the channd extension and the exiging channd
would serve as migration corridors for adult rainbow trout/steelheed during high-flow events.

In order to regulate flows into the channd extension, flow control structures will need to be
included in the design. Structures such as a submerged boulder weir could be used to direct
flow into the channd extenson during low flows, and a limiter log structure could be used to
prevent high flows from entering the extension.
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Habitat improvements may dso be included in the project desgn. Materids such as boulders,
woody debris, suitable gravel, and vegetation could be used to create high vaue fish habitat.
Riparian vegetation including willow cuttings, cottonwood, oak, and sycamore could be planted
adong the channe to provide shading and reduce increases in water temperature, and a
temporary irrigation may need to be indaled to establish the plantings.

The channd extenson would be monitored to assess its performance and determine the need
for any maintenance. Following a high-flow year, it may be necessary to repair the channd
where it meets the Santa Ynez River. Sediment trangport through the channd extension is
expected to be minima, snce high flows would be diverted to the current Hilton Creek channel.
Habitat monitoring will be used to decide whether sediment supplementation or remova would
be necessary. The success of riparian plantings would aso be assessed and corrective
measures taken as needed.

3.3 FIsH PASSAGE MPROVEMENT PROJECTS

The objective of the Hilton Creek fish passage improvement project is to improve fish passage
through two identified migration impediments so that the stedhead can utilize upstream spawning
and rearing habitat. The lower migration impediment conssts of a steep 6-foot cascade and
140-foot long confined bedrock chute located approximately 1,380 feet upstream of the
confluence with the mainstem. Above thisimpediment there is a complete passage barrier a the
Highway 154 Culvert. The SYRTAC project biologist has never observed stedhead in the
reach upstream of the chute pool to the Reclamation property boundary adthough fish have been
observed in the pool directly downstream from the Highway 154 Culvert. Providing passage
through the cascade and bedrock chute will give access to approximately 2,800 feet of stream
channel up to the culvert a the Highway 154 crossng, and providing access through the culvert
will give access to additiond upstream habitat. The fish passage improvements to alow better
access through the cascade and bedrock chute are scheduled to be constructed in the 2001,
and the prdiminary design to modify the Highway 154 Culvert is presently being completed.

3.3.1 CASCADE AND BEDROCK CHUTE

Since it is not known whether the impediment to migration is due to the height of the cascade or
the high-flow velocity in the bedrock chute, this project concentrates on modifying the hydraulic
conditions a both of these impediments. Additiondly, the project focuses only on improving
passage upstream of the plunge pool since adult steedlhead have been observed in this podl.

The design involves cregting a backwater effect in the plunge pool, modifying the streambed
near the crest of the cascade, and congtructing two cast-in-place concrete channel obstructions
(or roughness elements) and five boulder-sized cast-in-place concrete dements in the bedrock
chute area. Collectively, these actions will reduce the effective height of the cascade and lower
velocities in the bedrock chute. This design is expected to provide acceptable adult steelhead
passage at streamflows above 5 cfs with increased effectiveness at flows above 10 cfs. The
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uppermost streamflow at which passage can be expected will need to be determined from field
observations.

3.3.1.1 Project Background

The conceptud plan for the fish passage project as presented in the approved grant proposal
for the Enhancement of Instream Habitat in Hilton Creek (COMB 1998) and the Public
Review Draft Santa Ynez River Fish Management Plan (SYRTAC 1999) involves the
congruction of five cast-in-place concrete weirs and the emplacement of approximately ten
boulders. This plan was developed based on qudlitative field observations and has been
modified based on further studies conducted in 1999.

In February 1999, the tentative improvement locations were selected based on water marks
and channd geometry, and a hand level was used to estimate differential elevation and estimated
backwater effects of the proposed dructures. Using this information, a more detailed
asessment was conducted between July-September of 1999, which involved surveying
dreambed profiles and crosssections. A preiminary design was developed using the
streambed profile and cross-section information, and this design was modified based on stage-
discharge relationship data (at 3 cfs) collected in December 1999 and field observations made
during a “ground-truthing” assessment. The preliminary design was presented to the Hilton
Creek Work Group for review in February 2000, and the design was revised based on
comments from the group members and observations made during the winter of 2000.

The fina fish passage project design presented, incorporates the following consderations. ability
to pass fish, congructability, site impacts, effects on flood stage, ability to pass sediment and
debris, and overal sability of the structures and adjacent stream banks.

3.3.1.2 Project Design

The objective of the fish passage project is to improve fish passage through the existing
migration impediment, which consists of a near-vertica 6-foot cascade and an gpproximatey
140-foot long, confined bedrock chute Stuated immediately upstream of the cascade. The fish
passage project design focuses on reducing the effective height of the cascade by modifying the
sreambed immediately upstream of the top of the cascade to create a resting pool and
congructing a channel obstruction a the downstream control of the plunge pool to increase
water depth in the pool. The high-flow velocities in the bedrock chute area will be addressed
by congtructing two large channd obstructions (or roughness eements) and five boulder-sized
elements which will sgnificantly reduce flow velocities and increase water depth in this area.
The proposed project design element locations are presented in Figure 3-3, and detailed design
drawings are provided in the memos entitled Hilton Creek-Revised Fish Passage Project
Design dated May 3, 2000 and the Hilton Creek-Design of Fish Passage Improvement
Structures dated May 26, 2000 (SY RTAC 2000c and 2000d).
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Conceptual Diagram of Fish Passage Enhancement to the Cascade/
Chute Impediment in Hilton Creek

D-3-14 October 2, 2000



Improved passage over the cascade will be achieved by modifying the streambed immediately
upstream of the top of the cascade to create a pool in which the fish can rest and reducing the
effective height of the cascade by congtructing a channd obstruction at the downstream control
of the plunge pool below the cascade. The revised design proposes to lower the thalweg 1 foot
over a distance of approximately 15 feet upstream of the top of the cascade. The purpose of
the lowered thalweg devation is to create a poal at the top of the cascade while not increasing
the height of the cascade. In order to prevent erosion of the downstream control of the pool, a
cast-in-place concrete plug will be placed at the downstream edge of the pool. The proposed
channd obgtruction at the downstream control of the plunge pool will reduce the low-flow
channd conveyance area by approximatey 70% and the high water conveyance area by
goproximately 50%. Backwater effects from this roughness dement will increase the water
surface elevations up to 3 feet in the plunge pool for streamflows between 10 and 50 cfs. In
generd, the proposed improvements are anticipated to reduce the effective height of the
cascade from 6 feet to 3 feet at streamflows above 20 cfs.

The proposed roughness dements within the bedrock chute will reduce the low-flow
conveyance area of the channel from 67% to 90% and the high-flow conveyance area of the
channd between 18% and 24%. The dements will dso reduce flow velocities, increase surface
water eevations, and provide areas of rest for the migrating sedhead. Additiondly, the
roughness e ements will increase the thalweg devations which will decrease the stream gradient
and reduce flow velocities upstream of the structure.

The channd obgructions (or roughness dements) will consst of cast-in-place concrete
structures securely anchored to the exposed bedrock channd, and will be constructed to
resemble an exposed bedrock protrusion into the stream channdl. The design of the roughness
elements is specific to each proposed dructure location. The roughness eements will be
secured using re-enforcing stedl rods which will be anchored into the

bedrock channel. Cast-in-place concrete is being proposed instead of natural rock boulders
due to easier congtructability, superior anchoring, greater control over size and shape, and lower
ingalation cost. The find design was developed in consultation with fish passage experts from
CDFG and NMFS and is consstent with the CDFG California Stream Habitat Restoration
Manual and the requirements of the Endangered Species Act. Highway 154 Culvert

The Highway 154 Culvert is located approximately 4,000 feet upstream of the confluence of
Hilton Creek with the Santa Ynez River. The culvert presents a physica barrier to migration
dueto the height of the outlet drop and a velocity barrier, since the smooth concrete lining of the
culvert does not provide any velocity shadows at high flows, and sheet flow occurs under low-
flow conditions. The fish passage modification project through the cascade and bedrock chute
will improve access to stream habitat up to the Highway 154 Culvert. The objective of this
project is to provide access to habitat upstream of the culvert.

SYRTAC working group members attended a fied trip to the culvert where design
consderations were presented and reviewed in detail. The proposed initid project desgn is
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being prepared by the engineers from the U.S. Fish and Wildlife Service (USFWS) and consists
of condructing baffles in the culvert and a flow control structure downstream of the culvert
outlet. The baffles are being designed to reduce flow velocities, provide veocity shadows, and
cregte resting pools within the culvert a flows between 10 and 50 cfs. The purpose of the
downstream flow control structure is to cresate a backwater effect which will reduce the height
of the outlet drop. The project may dso include the removal of debris at the upstream inlet of
the culvert which may present an impediment.

The USFWS is preparing the project designs in consultation with CaTrans since the project
would be congtructed within the CaTrans easement which is gpproximately 35 to 40 feet on
ether side of Highway 154. Ongoing discussions with CaTrans, USFWS, CDFG, NMFS,
and SYRTAC and/or Adaptive Management Committee scientists will determine the find
project design.

3.4 RIPARIAN ENHANCEMENT

The objective of this project is to enhance riparian habitat along a 300-foot section above the
cascade and bedrock chute, approximately 1,700 feet upstream from the confluence. Thisarea
conssts of a broad flood plain which is farly depauperate of riparian vegetation, and the
streambed consists of cobble and gravel subsirate.  The riparian enhancement project would
sgnificantly improve the habitat along this section by providing a good canopy for protection
and gabilizing the streambanks. 1t is likely that riparian growth in this reach will occur when the
channdl is watered by releases through the upper Hilton Creek release point and therefore a
gpecific restoration effort may not be necessary. The Hilton Creek Work Group recommends
that the riparian retoration effort not be implemented until the effect of watering this section of
the creek on the riparian vegetation is known. The Adaptive Management Committee will be
respongble for monitoring this section of Hilton Creek and making additional recommendations

as necessay.
3.5 FISH RESCUE PLAN

While the supplementa water supply system will provide flow to Hilton Creek in mogt years, it
may not be feasble to provide streamflow during the summer and fal in dry or criticaly dry
years when the lake level fdls to near 665 feet. Under natural conditions, over-summering fish
are restricted to isolated pools as flows decline and are vulnerable to predation (by both fish
and birds), desiccation, and exposure to elevated water temperatures. Therefore, in those years
that supplementa streamflow cannot be provided, a fish rescue program may be implemented to
move fish resding in Hilton Creek to more suitable habitat. 1n addition, should the Hilton Creek
supplementa watering system fail and fish be at risk for stranding, a fish rescue would likely dso
beinitiated. The decison to proceed with afish rescue will be made in consultation with NMFS
and CDFG.

Fish rescue operations have been successfully conducted in Hilton Creek in 1995 and 1998. In
June 1998, approximately 831 young-of-the-year rainbow trout/steelhead and three adults were
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successfully moved from Hilton Creek to the maingem Santa Y nez River above the Long Pool
(676 fish) and San Miguelito Creek (153 young-of-the-year). During 1998, specific protocols
were developed for determining when fish rescue operations would be initisted. These
protocols include the Hilton Creek Fish Rescue Plan (Reclamation 1998) and the
recommendations of the August 9, 1998 Hilton Creek Fish Rescue Assessment Report
(Reclamation 1998b). Reporting requirements have aso been established by NMFS that
include (1) a specific description of the removal/relocation activities performed, (2) the number
of steelhead removed from the project area and the number transferred to each relocation Ste,
(3) the number of steelhead killed or injured during the remova/relocation, (4) a description of
any problems encountered during the project or when implementing specia conditions, (5) any
effect of the project on steelhead that was not previoudy considered (NMFS 1998). These
protocols may not be appropriate for al years, but 1998 provided a template for future
coordination and cooperation between the Adaptive Management Committee, CDFG, NMFS,
Reclamation, and USFWS. Future modifications must be approved by NMFS and
documented in writing.

Hydrologic andysis indicates that a fish rescue operation would be necessary in approximeately
2% (drought years) of dl water years. During most of these years, it is likely that the river
mouth would not open during the winter, thus, diminating the potentia for anadromous
dedhead spawning in Hilton Creek. However, resdent rainbow trout may ill spawn, and
juvenile stedlhead from the previous year may il resde in the stream if winter flows do not cue
them to emigrate.

The fish rescue plan for Hilton Creek is composed of two parts (1) monitoring to determine
when afish rescue should beinitiated, and (2) the capture and transfer of fish. These operations
are described below.

3.5.1 MONITORING

Monitoring of flow levels and water temperatures within Hilton Creek will provide the primary
information on when afish rescue operation should be implemented. If flows are diminishing, or
if water temperature is gpproaching stressful levels, then the project biologist will consult with
the Adaptive Management Committee, CDFG, NMFS, Reclamation, and USFWS to decide if
a fish rescue should be implemented.  Once the need for a fish rescue has been identified, the
creek will be monitored daily for sgns of additiona stress.

3.5.2 RESCUE AND RELOCATION

Fish rescue and predator control operations will be conducted as necessary in consultation with
the Adaptive Management Committee, CDFG, NMFS, Reclamation, and USFWS. Fish
rescue operations could adso be conducted in other stream reaches in which conditions are
threatening to rainbow trout/stedhead survival. Fish rescue operations in other areas will be
conducted as necessary, based on the landowner's permisson and in consultation with the
resource agencies.
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The most critical issue for a successful fish rescue operation is the avallability of a recelving Ste
with suitable habitat. If afish rescue operation is necessary, the project biologist will investigate
likely relocation areas and determine if the conditions (adequate streamflow, temperature, etc.)
are favorable to sedhead. Once a suitable relocation area is identified, a survey of fry/juvenile
dengity will be conducted to determine the availability of space for additiona fish. Potentia
relocation stes include the Long Pool, portions of the mainstem, and severd tributary reaches
below Bradbury Dam.

After identifying an gppropriate receiving Ste, the fish rescue will proceed using protocols smilar
to those used in 1998 in consultation with the Adaptive Management Committee, CDFG,
NMFS, Reclamation, and USFWS. The fish rescue operations will be planned to commence in
the morning to coincide with cooler water temperatures and will cease when water temperatures
exceed 18°C. The operation will utilize seines and nets, and the fish will be placed in coal,
well-aerated water. The temperature of the transport water will be adjusted to coincide with
the receiving area water before release.  If dectrofishing is determined by the inter-agency
discussions to be necessary, then the NMFS dectrofishing policy will be adhered to.

To reduce the potential loss of relocated young-of-the-year rainbow trout/stedlhead to
predation, warmwater fish (largemouth, bass, smalmouth bass, and bullheads) may be removed
from the recelving ste if they are abundant. The warmwaeter fish can increase the mortaity rates
of young rainbow trout/stedhead both directly through predation, and indirectly by forcing
young fish to occupy less suitable areas, which can impact growth rates, fitness, and exposure to
other predators. Predator removal could also temporarily provide locdized benefits to native
fish in the maingtem poals, but over time these benefits would be reduced by recolonization from
other areas (other stream reaches and/or Lake Cachuma). Predator remova would be most
vauable as refuge pools become isolated during the summer.

Predators will be sdectively removed from key pools usng physica capture methods such as
fyke nets (also caled box traps) in larger pools and runs and seines in smaller pools. Captured
native species will be returned to the stream and captured non-native species will be released in
Lake Cachuma. The operations will be conducted under the supervison of a qudified fishery
biologist. Predator removd activities have the potentid to stress rainbow trout/ steelhead
resding in the pool during the process. Steps to minimize the impact to these fish have been
outlined in the Cachuma Project Biological Opinion (NMFS 2000) and are repested from that
document verbatim below:

“A. Site ingpections shdl be performed prior to remova activities for the purpose of
identifying the presence of endangered stedlhead within the relocation area.  Instream
aress found to harbor steelhead shadl be avoided during predator remova ectivities.
Remova timing and techniques, and point of egress and ingress shal be modified to
ether avoid or minimize take of steelhead.

B. A fisheries biologigt with training and expertise in stedhead biology shdl supervise
pre-action, remova, and post-remova surveys. The biologist shdl be empowered to
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hat those activities that may adversdy affect sedhead, and recommend and implement
avoidance measures.

C. The fishery biologist shdl conduct a brief training sesson for dl project personne
who are not fishery biologigts familiar with stedhead before the action is implemented.
The training sesson shdl include a description of the stedhead and its habitat, generd
provisions and protections provided by the ESA, and the terms and conditions of this
incidentd take statement that will be implemented to minimize injury and mortdity of
steel head.

D. Reclamdion’'s fisheries biologist shal contact NMFS fisheries biologist Darren
Brumback (562-980-4026) immediately if one or more steelhead are found dead or
injured. If Daren Brumback is unavalable Reclamation shal immediately contact
NMFS Protected Resources Divison at 562-980-4020. If no one at Protected
Resources is avallable, Reclamation shdl immediatdy contact NMFS's Office of Law
Enforcement at 562-980-4050. The purpose of the contact shall be to review the
activities reaulting in take and to determine if additional protective measures are
required. Recdlamation will need to supply the following informetion initidly: The
location of the carcass or injured specimen, the gpparent or known cause of injury or
degth, and any information available regarding when the injury or degth likely occurred.

E. Any stedhead captured, collected, or trapped shdl be revived, if necessary, and
immediately released without delay to ether the capture location or a more suitable
instream location. No steelhead body length or mass data shal be measured.

F. Reclamation shdl provide a written report to the NMFS within 4 weeks following
completion of the proposed action. One report shall be submitted to the NMFS for
each year that the project action isimplemented. The report shdl include the number of
steelhead observed, handled (captured, collected, trapped), killed and injured during
the proposed action; the estimated Sze of individua Stedhead observed, handled,
injured, or killed; a map delinesting the location(s) where steelhead were observed or
handled; a description of any problem encountered during the project or when
implementing terms and conditions, and, any effect of the proposed action on stedhead
that was not previoudy considered.”
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4.0
BENEFITSTO STEELHEAD AND OTHER SPECIES

The objective of the actions proposed in this report is to enhance steelhead utilization of Hilton
Creek by removing impediments to upstream migration and improving spawning and rearing
habitat. The benefits of the enhancement measures to steelhead and other species are discussed
below.

4.1 BENEFITSTO STEELHEAD

The enhancement measures included in Hilton Creek would benefit steelhead in severad ways.
The supplementd watering sysem would increase the avallability of rearing habitat during the
summer-fal dry season. The proposed channd extenson would utilize the supplementa
watering system to cregte additiond rearing habitat, and the fish passage improvement projects
will alow steelhead access to upstream spawning and rearing habitat. A summary of the benefits
is presented in Table 4-1.

The supplementd watering systlem combined with naturd runoff will provide perennid instream
flows which would directly benefit gedhead by improving the avallability and qudity of juvenile
rearing habitat, particularly during late soring, summer, and fall. At the time of this report, this
system is successfully being used to support gpproximately 450 young-of-the-year below the
cascade. The supplementa watering system provides perennia flow to 2,980 feet of habitat
below the upper rdease point and 1,380 feet of habitat below the lower release point. The
supplementa water aso benefits the habitat of additiona fisheries in the lower Santa Y nez River
downstream of Hilton Creek.

The proposed channd extension project would enhance the benefits of the supplementa water
supply by creating approximately 1,215 feet of additional stedhead rearing habitat in Hilton
Creek. Channd modifications in other river sysems have resulted in highly variable success,
depending on the design features and operation of the system. Therefore, further studies are
required to determine the feasbility of this project in relaion to such factors as seepage loss,
water temperature, stream gradient, and predation.

The Hilton Creek fish passage improvement projects will improve fish passage through two
identified migration impediments o that the seelhead can utilize upstream spawning and rearing
habitat. The migration impediments consst of (1) a steep 6-foot cascade and 140-foot long
confined bedrock chute located approximately 1,380 feet upstream of the confluence with the
mainsem and (2) the Highway 154 Culvert. Providing passage through the cascade and
bedrock chute will dlow access to gpproximatdly 2,980 feet of stream channel up to the culvert
a the Highway 154 Crossng, and providing access through the culvert will give access to
severd miles of upstream habitat.
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Table4-1 Amount of Habitat and Steelhead Lifestages Affected by Hilton Creek
Enhancement Project

Project Steelhead Benefit Amount of Habitat
Element Lifestage Affected Affected
Supplementa Fry, rearing juveniles, Mantan strgemf low to
Watering 0 d’ over-summering support habitat through | 1,380 feet to lower release
Spring, summer, and 2,980 feet to upper release
System adults £l
2,800 feet between chute
Enhance access to 0ol and Highway 154
Fish Passage Migrating and pawning and rearing Culvert and the Upper
Facilities spawning adults habitat above chute reaches of Hilton Creek (3+
pool miles
Cresgte additional
Fry, rearing juveniles, siréam habitf’i for
Channd pos;ibly spawring summer rearing and 1,215 feet
Extenson ~dUlts possibly spawning by
extending lower
channdl

Based on the information collected to date, impacts associated with these enhancement
measures will be limited to congtruction related effects. The Adaptive Management Committee
will work with NMFS and CDFG during the design phase of each project to minimize
congiruction related impacts.  Sediment management techniques will be employed as necessary
and congtruction will occur in a dry channe when possible (e.g. the cascade/chute project, the
channd extenson). In addition, a number of minimization measures have been identified by
NMFS for reducing congruction related impacts on stedhead. These measures are
summarized in Appendix C (Section 4, Implementation) and will be implemented for each
project.

In conclusion, the proposed enhancement measures would produce an overdl net environmental
benefit to stedhead in Hilton Creek based upon field observations of spawning and juvenile
rearing within Hilton Creek and operational experience with the temporary water ddivery
system. The modifications to Hilton Creek would directly increase available juvenile rearing and
possibly spawning habitat within the Santa Y nez River sysem. Using the number of fish rescued
from lower Hilton Creek in June 1998 (831 young-of-the-year over approximately 1,200 linear
feet), the proposed project has the potentia to produce up to approximately 2,850 young-of-
the-year when winter flows are good (approximately 850 fish for Hilton Creek below the
passage impediment, 1,000 fish between the bedrock chute and upper release Site, and up to
1,000 fish in the channd extenson minus the lowermost 100 to 250 feet of the exigting Hilton
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Creek). As pat of the implementation plan, a monitoring program will evauate habitat use,
pawning success, and juvenile rearing of sedhead within Hilton Creek. The monitoring results
will be used to document the expanson of available habitat through the fish passage structure
and channel extension, and the incrementa contribution of therma warming from Hilton Creek
to habitat conditionsin the lower Santa 'Y nez River.

4.2 OTHER SPECIES

Native fish, especidly the prickly sculpin which currently inhabits Hilton Creek, will likey benefit
from the proposed actions. The watering system will provide a perennia water supply to the
creek, and the proposed channd extension will create an additiona 1,215 feet of predator-free
habitat that will benefit sculpin. Congtruction of passage structures at the cascade/chute and
Highway 154 Culvert are not likely to affect fish as congtruction will occur while the channdl is
dry, and because these fish will not migrate through the cascade/chute structure.  Fish rescue
activities may negatively affect fish present in Hilton Creek; however, measures taken to
minimize the impact to sedhead should dso minimize impacts on sculpin inhabiting the lower
reach.

While many other sensitive species occur in the Santa Ynez River watershed, only the two-
griped garter snake has been reported in the vicinity of Hilton Creek (Woodward-Clyde
Conaultants 1995, Reclamation 1998b). The snake has been observed immediately
downgtream of Bradbury Dam near the mouth of Hilton Creek. The proposed actions should
benefit the snake by increasing the fish (prey) populaion in the streeam and enhancing the
riparian corridor aong the creek.

Although red-legged frogs, southwestern willow flycatchers, and western pond turtles are not
currently found in Hilton Creek, the proposed enhancement measures would creste habitat
which is more conducive for these species. The supplementa watering system would benefit the
Cdifornia red-legged frog, which requires perennia water, and the flycatcher and the pond
turtle, which require water during the spring and fal. The watering sysem may aso, however,
provide habitat for bullfrogs which prey on red-legged frogs, so net benefits to this species are
unknown.
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1.0
INTRODUCTION

1.1 INTRODUCTION

The Santa Ynez River Fisheries Technical Advisory Committee (SYRTAC) was formed in
1993 to:

1. investigate stelhead and rainbow trout use of the Santa Y nez River,
2. identify actionsthat could benefit sedhead and rainbow trout within the drainage, and

3. develop plans to implement those actions that have a high potential for promoting the
recovery of steehead populations from their low current levels.

Various management actions to benefit seelhead were developed through a consensus-based
process including locd, state and federal agencies, environmenta groups, landowners and other
interested parties. Among these actions were several measures that would alow steelhead to
access the area above Bradbury Dam (the upper basin). Before the construction of Bradbury
Dam (completed in 1953), this area provided most of the suitable spawning and rearing habitat
in the Santa Y nez River baan. These actions were identified in recognition that opportunities to
provide mainstem habitat below Bradbury Dam were limited because of rapid warming of water
released from the dam and the high percolation rate of water into the groundwater basins.

Through this process, various actions in the Santa Y nez River upstream of the Bradbury Dam
have been identified that may benefit rainbow trout/stedlhead populations throughout the basin.
These actions were first described in the 1998 Management Alternatives Plan (SYRTAC
1998). In order to evaduate actions that could potentidly benefit seelhead populations in the
basin, the SYRTAC created the Upper Basin Work Group.

The Upper Basn Work Group was respongble for assessng the benefits, impacts and
feaghility of potentid actions that could be taken in the portion of the Santa Y nez River above
Bradbury Dam (upper basin) to enhance steelhead populations within the basin. Bradbury Dam
is currently the lowermost impassable barrier to sedhead migration on the Santa Ynez River.
The objective of the technica gppendix is to evauate the potentid actions being consdered for
the upper basin and decide whether these actions should be pursued further. Two aspects were
congdered to be of primary importance in evauating these dternatives. (1) the probability that
the action would result in benefit to the stedhead population, and (2) the technicd and
inditutiond feesbility of the action. Only those actions technicaly and inditutiondly feesible and
which have a high likelihood of successfully benefiting the rainbow trout/steelhead population
have been included in the Management Plan.
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1.2 RAINBOW TROUT/STEELHEAD LIFE HISTORY

Coadtd rainbow trout exhibit two didinctive life history drategies freshwater resdency or
anadromy. Resident rainbow trout live their entire lives in freshwater. Anadromous steelhead
are born in freshwater, emigrate to the ocean as smalts to rear to maturity, and then return to
freshwater to spawn. It is common to find populations exhibiting both life history Strategies
within the same river sysem. As members of the same species, they can interbreed within a
given aguatic system and form a single cohesve population. Some mature resdent rainbow
trout have been documented downstream of impediments (Shapovalov and Taft 1954) and
some proportion of the offspring of resident populations may exhibit the anadromous life history.
Individuas exhibiting one life history drategy can produce offspring that exhibit the other
drategy (J. Nidsen, pers. comm., 1998a). Due to the extreme environmenta cycles of
Southern Cdifornia, it is common for one life history strategy or the other within a population to
have poor success or be extirpated periodicaly. This life higtory pattern can potentidly be
restored by the progeny of the other life history pattern. The Southern Cdifornia steelhead may
have adapted to the unpredictable climate by being able to remain landlocked for many years or
generations before returning to the ocean when flow conditions dlow (Tituset al., 1994).

In many historical steelhead streams, passage barriers have blocked migration to and from
upper stream reaches and resulted in resdudization of steelhead populations, forcing them to
adopt a resdent life history strategy (resdent rainbow trout). On the Santa Y nez River, there
are naturd and man-made impediments (e.g,. dams and road crossings) to upsiream migration
that separate populations of steedlhead and resident rainbow trout. In addition, impediments
exist upstream of habitat accessible to steelhead trout which separate the populations of resident
rainbow trout (i.e., Gibratar Dam and Juncal Dam).

1.3 ENHANCEMENT OPPORTUNITIES

The Upper Basin Work Group evauated three actions for the upper basin that could benefit the
anadromous steelhead population. These actions are:

1. Genetic Protection — The rainbow trout planted to support the put-and-take fishery in
Lake Cachuma and below Gibrdtar Dam are derived from non-native stocks. These
gtocks evolved under different environmental conditions than those present in Southern
Cdifornia, and thus are likely less adapted to survive the extreme environment. While
mogt of these fish are caught by fishermen, some fish survive and may be washed over
the dam in spill years. These fish may then interbreed with native stocks and thereby
reduce the fitness of the resulting progeny in the Santa Ynez River. The Work Group
evauated opportunities to prevent the introgression of non-native stocks into the native
secdlhead population, while protecting the recregtiond fishery in Lake Cachuma and
below Gibratar Dam.

2. Increase Habitat Availability — Prior to the congruction of Bradbury Dam, the
tributaries upstream of Bradbury Dam provided the mgority of the quality spawning and
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rearing hebitat for sedhead. The upper basin tributaries higoricaly mantained
perennid flow and cooler water temperatures than areas in the lower basin. The Work
Group evauated opportunities to provide steelhead access to hitorica habitat above
the dam.

3. Increased Smolt Production — Since the divison of the basn as a result of dam
condruction, the only successful life history form upstream of Bradbury Dam has been
resdent rainbow trout. However, a portion of the progeny of the upper basin resident
rainbow trout exhibit anadromous tendencies. The Upper Basin Work Group evauated
the feashility of trgoping juveniles migrating downstream (smolt) above the dam and
transporting those juveniles by truck downstream of the dam to increase the number of
smolt reaching the ocean.

This gppendix provides a complete discusson and evauation of these actions.  Section 2
provides background on the historic usage of the upper basin by steelhead and rainbow trout
prior to the development of the watershed as well as the current status of habitat and stocking
practices within the upper basin. Section 3 describes and evauates the genetic protection
measures considered. Section 4 covers measures to provide steelhead access to areas above
Bradbury Dam. Section 5 describes how juveniles produced by the resdent rainbow trout
population in the upper basin might be used to supplement the endangered steelhead stocks in
the lower baain.
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2.0
RAINBOW TROUT/STEELHEAD IN THE SANTA YNEZ RIVER UPPER BASIN

The upper basn is defined as the portion of the Santa Ynez River watershed upstream of
Bradbury Dam (Figure 2-1). Currently, the upper basin of the Santa Y nez River is divided into
three isolated sub-basins by three dams.  Gibrdtar Dam was completed in 1920, Juncal Dam
was completed in 1930, and Bradbury Dam was completed in 1953. The three sub-basins are:

1. Lower sub-basin — Mangem Santa Ynez River from Bradbury Dam to Gibratar
Dam, including Lake Cachuma Some of the mgor tributaries include Cachuma, Santa
Cruz, Os0, Tequepis, Los Laurdes and Devil’s Canyon creeks.

2. Middle sub-basin — Mangem Santa Ynez River from Gibrdtar Dam (including the
reservoir) to Junca Dam. The mgor tributaries include Blue Canyon, Mono, Indian,
Gidney, Camuesa, Agua Caliente Canyon, Fox and Alder creeks.

3. Upper sub-basin — Maingem Santa Ynez River from Juncd Dam eastward into the
headwaters of the Santa Ynez River. The mgor tributaries include Juncal, and North
Fork Juncal creeks.

In order to evaluate the management dternatives, it is necessary to understand (1) the historic
use of the upper basin by anadromous stedhead, and (2) the current conditions in the upper
basin. This section provides an overview of these issues.

2.1 HISTORIC USE OF THE UPPER BASIN

The Santa Ynez River is typicd of many Southern Cdifornia streams in that streamflow in the
lower reaches often declines to zero during summer and fal months. During the summer and fall
when both streamflow and wave energy are low, a sandbar forms across the mouth of theriver.
This bar prevents adult sedhead from entering the river until high flows associated with winter
gorms and winter wave energy are sufficient to breach the sandbar. During dry years,
sreamflows sufficient to breach the bar and alow access into the river are of relaively short
duration (possbly only one to two weeks in duration). During exceptiondly dry years,
dreamflow may never be sufficient to breach the bar and thus, adult steelhead are prevented
from migrating up and spawning in the Santa Y nez River (Lantis 1967).

Once adult steelhead were able to enter the river, they migrated to the area upstream of Solvang
and particularly to the tributaries to spawn (Shapavolov 1944). Access to the tributaries above
the current location of Gibrdtar Dam was blocked by the congruction
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of that facility in 1920. The completion of Bradbury Dam in 1953 blocked access to much of
the remaining historic habitat.

Prior to the development of these projects, the upper basin provided spawning, summer rearing,
and over-wintering habitat as many of the upper tributaries have perenniad flow. However,
during years of high rainfdl, suitable habitat extended into the lower portion of the basin.
Cdifornia Department of Fish and Game (CDFG) documents from the 1940's (prior to
condruction of Bradbury Dam) confirm that migration and spawning in the Santa Y nez River
were highly dependent upon rainfal (ENTRIX 1995a). The upper basin is beieved to have
higtorically contained at least 60% of the spawning and rearing habitat in the Santa Y nez River
(Chubb 1997).

During the winter of 1943 to 1944, Shapovalov (1944) reported that steelhead were spawning
in “practicdly dl accessble tributaries below Gibrdtar Dam.” Spawning tributaries mentioned
included Alisa, Santa Cota, Cachuma, Tequepis Canyon, and Santa Cruz creeks. In 1946,
Shapovaov (1946) observed that flows in the tributaries were insufficient to alow migration of
gedhead, even though arainsorm had increased the flows in the maingem Santa Y nez River to
the point where they were “quite favorable’ for stedhead migration and spawning.  This
dtuation may have been common, as the upper basin recaives subgantialy more rainfdl than the
lower basin.

Based on review of the records prior to 1946, Chubb (1997) concluded that the best historica
spawning habitat was concentrated in the mid- to upper-third of the Santa Ynez basin. After
the completion of Gibrdtar Dam, the best maingem spawning hebitat extended from the
Solvang area up to Oso Creek (Shapovalov 1946). Cachuma and Santa Cruz creeks were
noted as sgnificant spawning tributaries. Steelhead populations began to decline in the 1940's,
subsequent to the congtruction of Gibradtar and Junca dams, but prior to the congtruction of
Bradbury Dam.

Shapovaov (1944) identified Indian and Alamar creeks as historica steelhead spawning aress
until the congtruction of Gibrdtar Dam blocked access to these creeks in the 1920's.
Subsequent to the congruction of Gibrdtar Dam, landlocked salmon (rainbow trout) living in
Gibratar Reservoir were reported to spawn in Gidney Creek, the mainstem Santa Y nez River
above the reservoir, and Mono Creek below Mono Debris Dam (Shapovalov 1944).

Since the congtruction of Bradbury Dam, anadromous steelhead have been prevented from
migrating upstream into the upper basin. Soon after the congtruction of Bradbury Dam, a
“landlocked” run of steelhead continued to run up and out of the Cachuma Resarvair, utilizing
the lower reaches of Cachuma Creek to spawn. Due to concerns with poaching and predators
on Cachuma Creek, a fish impediment apparently was congtructed at the outlet (Chubb 1997).
This population of landlocked rainbow trout/steelhead are believed to be the ancestors of the
current resident rainbow trout population. These resdent rainbow trout have smilar spawning
and rearing habitat requirements as that of the anadromous stedhead. Consequently, the
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resdent trout migrate from the reservoirs upstream into the Santa Ynez and its tributaries to
spawn in the habitat higtorically used by the steelheed.

The resdent rainbow trout population has been “augmented” with the planting of non-native
ranbow trout. Stocking non-native rainbow trout into the Santa Ynez River and its tributary
streams has taken place since at least the 1930's. While native stock may persist in some areas
(e.g., above dJuncd Dam), CDFG has planted a variety of different strains including Whitney,
Coleman, Hot Creek, Whitney and Kamloop crosses and Hot Creek-Wyoming throughout the
basin above Bradbury Dam (Adams, CDFG Fillmore Hatchery, pers. comm.). Stocking above
Gibratar Dam was discontinued at least twenty years ago as was the stocking of Cachuma
Creek. Additiondly, Santa Cruz and Coche creeks have not been stocked in over ten years.
Since approximately 1980, stocking has been primarily confined to Lake Cachuma and the
maingem below Gibrdtar Dam (near the Los Prietos Ranger Didtrict Office) (Adams, 1999,
CDFG Fillmore Hatchery, pers. comm.).

2.2 CURRENT CONDITIONS

Each of the three dams in the upper basin prevents upstream migration. Downstream migration
can occur only during years when the reservoirs spill.  This results in an unknown amount of
gene-flow in a downsiream direction. As a result of these impediments, native rainbow trout
populations above Gibrdtar Dam are less affected by introgression with stocked rainbow trout,
as most stocking has occurred below Gibradtar Dam. The resident rainbow trout in these sub-
basins use habitat in the same way as sedhead did higoricdly. Some fish remain dream
resdent throughout therr life, while other fish likely migrate downstream into the reservoirs and
rear to adulthood there. These lake adults then return to the tributary streams to spawn.

Many of the tributary streams have passage impediments (naturd and man-made) which prevent
these resdent fish from reaching suitable habitat in Some areas. These impediments, in addition
to the mgor dams on the maingem, reduce gene flow among the various sub-populations.
Some of these impediments, like the Mono debris dam, prevent lake fish from reaching much of
the suitable habitat on the tributary streams, and may limit the amount of suitable spawning and
rearing available to lake resident fish.

Stocking to supplement resident rainbow trout populations began in the 1930's and continues
today. Today the mgority of stocking occurs between Bradbury and Gibradtar dams. Currently,
Lake Cachuma is stocked with approximately 54,000 pounds of non-native trout between three
to five fish per pound each year. Additiondly, the section of mainstem Santa Y nez River between
Lake Cachuma and the Gibrdtar Dam is stocked with 8,000 pounds of trout Smilar in Sze to
those used to stock Lake Cachuma (M. Haynie, CDFG, pers. comm.). This stocking supports a
vauable put-and-take fishery managed by CDFG.
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3.0
GENETIC PROTECTION

3.1 BACKGROUND

The rainbow trout fishery in Lake Cachuma and the mainsem below Gibrdtar Dam are the
predominant recregtiond fisheries for the citizens of Santa Barbara County. These areas
provide fishing opportunities for bass, sunfish and caifish as well as trout. The rainbow trout
fishery is supported by the stocking of rainbow trout. Current stocking practices include the
release of rainbow trout derived from geneticaly northern stocks into the Santa Ynez River
between Bradbury Dam and Gibrdtar Dam. These rainbow trout currently come from two
sources, neither of which is derived from southern stocks. CDFG annudly supplies 31,000
pounds (three to five fish per pound) of fish from the Fillmore Hatchery each year. The County
of Santa Barbara matches this volume with fish from the Mt. Lassen Haichery, dthough in the
past, fish from Idaho hatcheries were aso released (A. Kvaas, Santa Barbara Co. Fish and
Game Commission pers. comm.). These stocked fish have the potentia to breed with the native
trout in the basin. Genetic sampling indicates that a large proportion of the rainbow trout in
Lake Cachuma have genetic patterns suggestive of a strong northern stock influence (ENTRIX
1995h).

While introgression resulting from stocking is primarily affecting the population above Bradbury
Dam, the possbility of migration downstream exists during spill events and releases from the

reservoir. Hatchery rainbow trout that end up downstream of the dam could potentialy breed

with native stedhead, resulting in genetic introgression within the protected population. It seems

that the southern steelhead are better adapted to surviva in the highly variable climate and flow
conditions of Southern Cdifornia streams (Nationa Marine Fisheries Service [NMFS] 1996,

Matthews 1996, Chubb pers. comm.). As a result, interbreeding of northern stocks with
southern steelhead could result in a decrease in fitness of the resultant progeny, leading to a
further decline in the population.

3.1.1 GENETICSOF STEELHEAD AND RAINBOW TROUT IN SANTA YNEZ RIVERBASIN

Genetic andyses have been conducted of rainbow trout and steelhead throughout the Santa
Ynez basin (ENTRIX 1995b, Nielsen 1998). Dr. Jennifer Nielsen analyzed both mitochondria
DNA (mDNA) and nuclear microsatellite DNA (microsatellites) using samples collected
recently by the SYRTAC and earlier collections from the lower and upper basin, as well as
those from other watersheds (Mdibu Creek and Northern Cdifornia). The following is a
summary of the key points of Dr. Nidsen's report and a discusson of ther reevance to
management of Santa Ynez rainbow trout/seehead. (Dr. Nigsen's report is provided in
Appendix F).

MtDNA is DNA from the mitochondria, which is materndly-inherited and does not undergo
recombination. Only one segment of this DNA strand (the d-loop) was examined. Ten
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different forms (haplotypes) of this segment have been found in Santa Y nez basin fish, the most
common being mMDNA haplotypes 1, 3, 5, and 8. All four haplotypes can be found throughout
the Cdlifornia coadt, dthough haplotypes 1 and 3 are more common in northern populations and
hatchery trout, and haplotypes 5 and 8 are more common in the south (Nielsen et al., 1994). A
wild-caught fish cannot be determined to be hatchery-derived smply by examination of the
mtDNA. Haplotypes 1 and 3 do not necessarily indicate hatchery-derived fish in Southern
Cdifornia streams, dthough there is a higher probability that hatchery rainbow trout will possess
this haplotype rather than haplotype 5 or 8.

Microsatdllites are short repesated units of DNA from the nucleus (inherited from both male and
femae), which can be highly variable. Dr. Nielsen examined ten different microsatellite locations
(ten loci). Microsatelite andyss is a more recently-developed tool, and one that is showing
great promise. For example, recent microsatellite work by Dr. Nielsen (pers. comm., 1998b)
has found that hatchery fish in Southern Cdifornia are more smilar to Centrd Vdley stocks.
Usng these markers, Dr. Neilsen has dso found high levels of genetic diversty in southern
sedlhead (Mdibu Creek and Santa Y nez River) (J. Nielsen 1998 manuscript).

The mtDNA data from the Santa Y nez River indicated an upper and lower basin substructure,
with the notable exception of Sddpuedes Creek which grouped with the upper basin fish
populations (Figure 2 in Neilsen 1998, Appendix F). The lower basn mtDNA group included
Hilton Creek, Alisd Creek (from above the smdl reservoir), Long Pool, and Cachuma
Reservoir (MtDNA haplotypes 1 and 3 most common). The upper basin mtDNA group
included Salspuedes/El Jaro creeks, and upper basin creeks such as Alder, Fox, Franklin, and
Devil’s Canyon (mtDNA haplotypes 5 and 8 most common). Jameson Reservoir data showed
close smilarities and gene flow with these upper basin creeks.

The microsatellite deta provided dightly different information from the mtDNA data (Figure 3 in
Neilsen 1998, Appendix F). There were two main groupings of the Santa Ynez based on
microsatdlites. Alisa Creek, San Migudito Creek (only one fish), and Devil’s Creek (three
fish) made up one group, while Hilton Creek, Sagpuedes Creek, the Long Pool, and Mdibu
Creek made up the other. It isinteresting to note that the samples in the first group came from
above passage impediments, while the samples from the other group came from streams with
access to the ocean. All Santa Ynez and Malibu Creek samples were more smilar to each
other than samples from Whae Rock Reservoir (a hatchery near Morro Bay that is thought to
be derived from steelhead landlocked in the reservoir) or Northern California coast steelhead.
Our ability to draw further conclusions about basin population structure is limited due to the lack
of microsatdlite data from the upper basin (only three fish from Devil’ s Creek), and variable and
gndl sample szes in our samples Smdl sample szes are especidly problematic for
microsatdllite data, Snce there is more variation to contend with (ten different loci that can vary,
as opposed to one locus for MDNA). Microsatellites have proven to be vauable markers that
can make finer discriminations among stedlhead when samples Szes are larger.

Additiona data from the upper headwaters would be very hdpful to determine if resdent fish
harbor relic gene pools that would be appropriate for supplementation of anadromous native
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Santa Ynez stocks. Dr. Neilsen recommended more samples (sample sizes 30 to 40 per
location), collected systematicaly to answer genetic questions, and coordination among the
groups conducting genetic sudiesin the basin.

The results of these genetic studies indicate that native southern steelhead haplotypes persst in
the Santa Y nez River basin. The mtDNA data suggests some sub-basin structure for above and
below Bradbury Dam, athough Sdsipuedes’El Jaro fish grouped more closdy with fish from the
upper basin than with fish from other lower basin sreams. Hilton Creek fish were smilar to fish
from the Long Pool and Lake Cachuma. Inferences based on the limited available microsatdlite
data suggest that fish from streams with ocean access may be more Smilar to each other than to
fish above passage impediments (Nellsen et al., 1997). It is worth noting that the microsatdllite
tree grouped Hilton Creek and Long Poal fish (which were predominantly mtDNA haplotypes
1 and 3) with Sdspuedes fish (which were predominantly mtDNA haplotypes 5 and 8) and
Malibu Creek fish (other work has indicated that Mdibu fish are dominated by mtDNA
haplotypes 5, 8 and 4 [Nidsen et al. 1997]); al were more similar to each other than to
northern seelhead. The smilarity of the mtDNA between the upper basin fish and Sdspuedes
fish suggests that these upper basin fish may be appropriate source stocks if stocking or trap-
and-truck messures are conddered for the lower basin, athough additional microsatellite sudies
of upper basin rainbow trout are recommended to further investigate this.

3.1.2 PROPOSED ACTION

Two measures have been identified to offset the potentid genetic effects of stocking northern
ranbow trout in Lake Cachuma and the mainstem below Gibrdtar Dam, while continuing the
current recreational fishery. The first proposed action is to replace the northern-origin rainbow
trout currently used for stocking in Lake Cachuma and any other upper basin locdlities with an
equa quantity of rainbow trout with a genetic profile more typicd of Southern Cdifornia
sedhead. The second action would be to replace the fish currently stocked with an equa
quantity of dterile rainbow trout or a serile brown trout-rainbow trout hybrid. The current
stocking program contributes to a valuable recreationd fishery, and one of the objectives of this
action is to continue the fishery’s current level of success. The objective of this option is to
preserve the genetic integrity of the local stedhead and rainbow trout population by minimizing
introgression by foreign stocks.

3.2 ESTABLISHMENT OF A SOUTHERN STEELHEAD HATCHERY
3.2.1 BROODSTOCK DEVELOPMENT

The Southern Cdifornia rainbow trout/steelhead broodstock would be developed from trout
collected in the upper basin above Gibrdtar or Jameson reservoirs. Creation of a broodstock
begins with identifying a population of rainbow trout with genetic profiles smilar to Southern
Cdifornia gedhead. Within the Santa Ynez watershed, this can potentidly be found in the
populations above Gibratar and Juncal Dam (mid and upper sub-basins). Genetic sudies of
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fish from Jameson Reservoir and tributaries such as Fox, Alder, Franklin, Indian and Devil’'s
Canyon creeks support this conclusion (reviewed in Appendix I11 of Nielsen 1998).

In order to be assured enough genetic materia to begin the broodstock, eggs and sperm must
be collected from at least 500 femaes and 500 maes (M. Haynie, CDFG, pers. comm.).
Typicdly, the adults are captured in tributaries as they are migrating upstream to spawn. They
are either spawned immediately or kept in live pens on site for severa days until they are ready
to spawn. Once dl the adults are spawned, they are released back into the tributaries.

Field investigations and/or review of existing data will be needed to determine which tributaries
to target and the appropriate locations for trapping operations on these tributaries. The selected
tributaries will need to contain a population of geneticaly desrable adults large enough to
withstand the removad of genetic materid from 1,000 individuds. These fish would likely need
to be collected from more than a single location (S. Chubb, pers. comm.). Additiondly, the
tributaries must be accessible during the spawning season and suitable for the operation of traps
and holding fadilities for individuds.

Prior to collection of spawning materid, a hatchery facility must be available for fertilizing eggs
and rearing the fish (potentid facilities are discussed in the next section). The hatchery would
require an appropriate water supply, method of aeration, backup system and manpower. In
addition, any water quality issues relating to hatchery wastewater will need to be negotiated with
the Regiond Water Qudity Board, particularly if anew facility is congtructed.

It is anticipated that it will take eight to ten years to edtablish a suitable broodstock. The
resulting progeny would need to be raised to a Sze of between three to five fish per pound in
order to meet the needs of the stocking program. In order to obtain fish of this size, it currently
takes the domestic stocks seven to eight months of rearing. It may take aslong as two years for
awild stock to reach this Size a the hatchery, depending on how the new broodstock responds.

3.2.2 HATCHERY FACILITIES
3.2.2.1 Existing Hatchery Facilities

The Upper Basn Work Group explored the posshbility of developing and mantaining a
broodstock in one of the existing hatcheries, as discussed below.

Fillmore Hatchery — The Fllmore Hatchery is currently supplying haf of the fish used
to stock the Santa Ynez River. It is currently arearing facility and lacks the capabilities
and capacity for the development and maintenance of a broodstock. In addition, its
remaining capacity may be used by the Department of Water Resources for reservoir
stocking programs. For this facility to be used, a water treatment system would have to
be developed to provide water of suitable temperature and qudity for spawning and
rearing rainbow trout. Systems and protocols would have to be developed to maintain
grict separation between fish derived from southern stocks and the northern stocks
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currently employed. The capacity of the Fillmore Hatchery would need to be increased
to maintain the southern broodstock.

Whitney Hatchery — The Whitney Hatchery is currently involved in the Golden Trout
stocking program. The golden trout is dso alisted species, so the Whitney hatchery has
subgtantial experience in dedling with the issues of rearing a listed species. The Whitney
golden trout program includes the development and maintenance of a wild golden trout
broodstock. The broodstock is kept in five different ponds in Northern California
rather than on ste. The trout are captured and spawned annualy in order to rear the
sock. Use of the Whitney Hatchery, however, has severd problems that make it
unlikely that it could be used for the proposed program. Fird, it has an ongoing
problem with whirling disease, which is difficult to eradicate and could endanger the
exigting sedhead and rainbow trout populations in the Santa Y nez River if infected fish
were rdleased. Second, Whitney Hatchery is located in the Owens River basin, which
has a substantialy different climate than the Santa Y nez River. The difference in climate
would likely result in different selective pressures. Over time, the fish reared there
would become more adapted to the conditions and climate of the hatchery rather than
of the Santa Y nez River, which would not meet the program objectives.

Several other hatcheries were discussed, including Whae Rock, Hot Creek, Shasta-
Pit and Lassen. These facilities seemed unlikdly to serve the purposes of the Santa
Ynez River Fish Management Plan. In most cases, the problems of hatchery size,
climate and distance from the river seemed too greet to warrant further investigation.

3.2.2.2 Congruction of a New Hatchery Facility

Due to the difficulties associated with usng an existing hatchery, it is likely that the condruction
of anew hatchery facility would be required to pursue this action. 1dedly, a southern steelhead
hatchery would be developed within the ESU to best emulate the environmenta conditions of
the Santa Ynez basn. A new facility would require a subgtantid investment to design and
congruct. The location of such a facility would require a water source with gppropriate
temperature, quality and reliability for spawning rainbow trout and rearing them to release Sze.
Additiond issues will involve obtaining the gopropriate permits for the congtruction of such a
facility and the resulting water discharge of its operation.

3.2.3 ADDITIONAL INFORMATION AND MONITORING

Severa monitoring programs should be conducted to determine the success of the program.
Theseinclude:

population surveys of rainbow trout populations in the upper basn to determine
appropriate locations where broodstock might be obtained;

genetic monitoring of the fish used for socking in order to maintain a genetic profile
gmilar to Southern California rainbow trout/sted head;
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cred surveysto determineif the fish are returning to the cred; and

genetic monitoring of the fish within Lake Cachuma to determine whether there is a
beneficid genetic shift.

3.2.4 EVALUATION
3.24.1 Technical Feasbility

The development and maintenance of a broodstock from Santa Y nez resident rainbow trout is,
goparently, technicdly feasible. Based on the review of exigting information, populations above
Gibrdtar and Junca dams can likely provide 1,000 spawners without serious adverse affects on
the resident population (S. Chubb, U.S. Forest Service [USFS], pers. comm.). However, it
would be difficult to get the number of fish needed from a sngle tributary. A review of the
exiging hatcheries indicates that they have sgnificant problems which would likely prevent their
use. Therefore, it will probably be necessary to build a new hatchery for this purpose. If this
program is pursued, it will be necessary to:

acquire access to hatchery facilities suitable to the needs of the program or research the
feashility of building a new hatchery, including supporting the hatchery for eight to ten
years during the development of the broodstock; address environmental issues
regarding water supply and discharge involved with the congruction of a hatchery
fadlity;

confirm the genotype of dl fish collected for the purpose of developing a broodstock;
and

monitor the genetics of the hatchery stock in order to maintain genetic integrity.
3.2.4.2 Biological Concerns

It will be necessary to remove spawning materia from 500 femaes and 500 males in order to
create the broodstock. Sara Chubb (USFS) has indicated that the trout populations above
Gibrdtar and Juncd dams are likely sufficiently large and hedlthy enough to support this effort,
dthough there would be difficulty in cgpturing such numbers in only a few locations without
excessvely depleting the population.  Surveys should be conducted to identify areas where
rainbow trout could be captured and spawned.

Once broodstock have been collected, founder effects and the sdlective forces in the hatchery
environment will begin pushing the genetics of this hatchery population toward those individuas
with the greatest fitness for conditions in the hatchery. As the purpose of this hatchery
population is to serve the recregtiond fishery (not to supplement the wild population) a
reasonable amount of “genetic drift” may be acceptable. However, in order to prevent
excessve gendic drift, it will be necessary each year to collect additiona spawning materid
from wild trout for combination with the hatchery broodstock. This infuson of new genetic
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materid will help maintain genetic amilarity with the southern genotype. The proportion of wild
fish that would need to be incorporated each year to offset genetic drift must be determined.

The fish produced by this program will likely be more adapted to conditions in the Santa Y nez
River than the northern fish currently stocked. These fish would therefore have a higher
probability of survivd if they avoid the cred, and they may compete more strongly with wild
fish. These fish may interbreed with wild fish and introduce their hatchery-influenced genome
into the wild population, to the extent that the genetic drift cannot be offset. The greater number
of survivors (compared to northern derived fish) may result in a higher degree of mixing, and
therefore the protection of downstream populations may not be complete. However, this mixing
is less likely to reduce the fitness of the native stock than the current practice because of the
genetic amilarity of the southern stedhead hatchery fish, and therefore it will have a beneficid
impact on the protected population over the current stocking practice.

3.2.4.3 Ingitutional Concerns

The proposed action is consstent with the management objectives of the CDFG and the Santa
Barbara County Fish and Game Commission (County) for both stedlhead management and the
recreationd fishery in the upper basin. CDFG has indicated that restoration of native and wild
gocks is the highest priority for sedhead management, including maintaining genetic variability
in wild stocks (Farley 1997). CDFG has dso dated that artificia production, rearing, and
gtocking programs shal be managed to have minimad interference with natural salmonid stocks.
The proposed action supports both gods. CDFG and the County aso manage a vauable
recregtiona fishery in Lake Cachuma and the Santa Ynez River between Bradbury and
Gibrdtar dams. Recreationd fishing will not be hindered since stocking programs will be
continued, abat with southern-origin fish subgtituted for northern origin.  This subgtitution will
protect the genetic integrity of the native rainbow trout/stedlhead stocks in the upper basin,
consstent with CDFG' s steelhead management objectives.

NMFS should have no objection to this action because stocks above Bradbury Dam are not
included in the listed population. Additiondly, the action has significant potentid to protect the
listed population below Bradbury Dam.

3.2.5 CONCLUSIONS

The proposed measure has the potentid to preserve the genetic integrity of Southern Cdifornia
gedhead in the Santa Y nez basin by reducing or diminating the potentia for introgresson from
the northern derived stocks currently being planted in the river, dthough the influence of
hatchery pressures could not be completely removed from the broodstock. The genetic
andyses indicate that populations of rainbow trout exist in the Santa Ynez River basn with
genetic profiles amilar to southern stedhead and are available for use in the development of a
broodstock.
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This action, while technicaly feasible, would entail along-term investment of effort to bring it to
fruition. Exigting hatcheries are a or near capacity or face other problems that would eiminate
them from congderation for use. Congtructing a new hatchery would aso be alengthy process,
and would likely be quite expensve given land and water vaues in Southern Cdifornia The
group recommends that development of a southern steelhead hatchery to support the put-and-
take fishery in Lake Cachuma and the mainsem below Gibrdtar Dam be put aside pending
further investigation of population Sze and genetics of resdent rainbow trout populations in the
upper basin.

3.3 STOCKING STERILE TROUT

The second action that might be implemented to avoid the genetic introgresson of native
steelhead and rainbow trout with exotic strains would be to replace the rainbow trout currently
planted in the lake and maingem below Gibrdtar Dam with serile ranbow trout or derile
brown trout-rainbow trout hybrids.

DFG is currently working on the development of a brown trout-rainbow trout hybrid (brown-
bows) at their Mt. Whitney Hatchery (M. Seefeldt, pers. comm.). While this program has met
with only partid success to date, Mr. Seefddt feds it will be successful in the long run.
According to Mr. Seefeldt, hybrid stocking programs are in place in severd other Sates usng a
brook trout-brown trout hybrid known as a “tiger trout.” This strain is very aggressive and
cannibdigtic and thus would be unsuitable for use in the Santa Ynez River. CDFG is currently
consdering using this srain only in areas where a controlled predator is needed, such as in
apine lakes where fish growth is stunted by over-population. The brown-bow trout hybrid is
less aggressive and will likely be more suitable in Stuations with sengtive species.

These programs would require larger numbers of eggs to produce the same number of fish, as
the hybridization process is less viable than standard single species reproduction.  The extra
effort involved would require additional funds provided to the haicheries implementing the

program.

The third option in developing a derile trout for planting would be to use a process which
produces triploid fish. These fish have an extra sat of chromosomes (the materid on which
genes are coded) that makes these fish sterile. The process which produces triploidy is smple,
but successis highly variable (M. Seefeldt, pers. comm.). In some batches of fish, nearly 100%
the fish will be triploid, while in the next batch only 50% will be triploid. Until the religbility of
this process can be improved, it would not be suitable for use in this program, as there is not a
ample way of determining whether agiven fishisdiploid or triploid.
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3.3.1 EVALUATION
3.3.1.1 Technical Feaghility

The proposed stocking of sterile trout does not appear to be technicaly feasible at this time,
athough the development of brown-bow hybrid may be feasible in the near future (M. Seefeldt,
pers. comm.). Once the technology has been adequately developed, there will be an additional
delay involved in getting this technology geared up to a production level cgpable of producing
the desired number of fish. The hybridized eggs are not as viable as angle species eggs, and
therefore a greater garting pool of eggs will be required to obtain a smilar number of fish.
Therewill be additiona cost associated with producing these hybrid fish.

3.3.1.2 Biological Concerns

The tiger trout are highly aggressve and predatory and therefore do not meet the objective of
this action. The brown-bow drain is believed to be less aggressve and may be more suitable
for use in this gpplication, but their behavior has not been well sudied. Either of these srains
may exhibit spawning behavior even if they are derile. There is a possibility they may compete
with native rainbow trout and steelhead for suitable spawning stes. However, the brown-bow
are the progeny of fdl spawning brown trout and fal spawning rainbow trout. Therefore the
hybrids would likdy exhibit fal spawning behavior, and the competitive pressure for suitable
spawning Stes would be dleviated.

The brown-bow hybrids are being developed at the Mt. Whitney Hatchery which has a whirling
disease problem. If brown-bows were to be planted in Lake Cachuma and the Santa Y nez
River, these fish should be produced at a facility without this paradite, to avoid infestation in this
watershed, where it currently does not occur.

3.3.1.3 Ingitutional Concerns

There are no known ingtitutiona congraints to this program. The brown-bow hybrids are being
developed by CDFG. The fish are dterile, so they pose no genetic threat to native trout stocks.
However the behaviora characteritics of this hybrid are poorly understood.

3.3.2 CONCLUSION AND RECOMMENDATIONS

This measure, while dill technicdly infeasible, has the potentid to avoid possble genetic
introgresson with stedhead and support the continuation of the Lake Cachuma fishery. This
measure would aso avoid any potentia adverse genetic effects associated with the devel opment
of a broodstock program. Based on the likely need to congtruct a new hatchery for southern
steelhead if a southern steelhead broodstock were to be developed, the brown-bow hatchery
program could likely be attained at a consderable cost savings. There may aso be a substantial
time savings involved depending on the progress of the hybrid development and the actud time
needed to adapt this process into a production mode facility. It is recommended that the
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SYRTAC keep abreast of the progress of this research and consder implementation of this
option if it provestechnicaly feasble.

3.4 SUMMARY OF GENETIC PROTECTION

The current practice of stocking northern rainbow trout strains into Lake Cachuma and the
mainstem below Gibrdtar Dam has the potentid to adversdly affect the protected steelhead
population below Bradbury Dam. However, this practice supports a unique and vauable
fishery, the likes of which cannot be found dsewhere in Santa Barbara County. This fishery
should be continued and enhanced. The upper basin work group recommends that CDFG
pursue stocking practices that will not jeopardize the genetics of the protected steelhead
population. Two options have been investigated, each of which presents subgtantia biologica
and technicd chdlenges. Based on feashility of the development of a new hatchery and the
potentia problems associated with any hatchery, the work group recommends that the
development of a southern steelhead hatchery stock be shelved. The work group further
recommends that the SYRTAC and DFG stay abreast of current research on the development
of gerile trout strains for use in put-and-take fisheries, and as this research becomes applicable,
use it to replace the current stocking practice in Lake Cachuma and the upper mainstem below
Gibrdtar Dam.
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4.0
FIsH PASSAGE AROUND BRADBURY DAM

4.1 BACKGROUND

As discussed in Section 2, the area above Bradbury Dam higtoricaly provided much of the
good stedthead spawning and rearing habitat in the basin. Due to the current passage barriers,
steelhead do not have access to this area of the basin.

The actions evauated are intended to provide steelhead access to the historicad spawning and
rearing habitat in the upper basin. In order for the progeny of steelhead transported into the
upper basin to complete ther life history cycle, however, it will dso be necessary to provide
smolts downstream passage around Bradbury Dam so that they can reach the ocean. Section 5
addresses trgp-and-truck operations for downstream transport of smolts from the upper basin.

Four dternatives were considered to provide passage around Bradbury Dam: (1) a fish ladder
a Bradbury Dam, (2) afish ladder from Hilton Creek to Lake Cachuma, (3) a bio-engineered
fish passage channdl that would pass fish around or into Lake Cachuma, and (4) trap-and-truck
operaions to move returning adult sedthead from below Bradbury Dam into the upper basin.
Each of these actions are described in more detall in the following sections.

4.2 LADDERAT BRADBURY DAM
4.2.1 PROPOSED ACTION

Fish ladders are often used to dlow upstream migrating fish to travel over a dam or other
passage barrier and gain access to spawning and rearing habitat in the portion of a watershed
above that barrier. Fish ladders dso dlow outmigrating fish downstream passage around a
barrier to gain access to the ocean. This option discusses the congtruction of a fish ladder from
the maingem Santa Ynez River over Bradbury Dam. The type of ladder proposed for this
action is an Alaska Steeppass ladder, which is a style of Denil fishway. Implementation of this
dyle of fish passageway involves not only the congruction of the ladder portion, but dso
modifications to the dam for the necessary outlet structure.

According to guiddines suggested by Bates (1997), an Alaska Stegppass can achieve a dope
of about 25%, and they have been tested up to a dope of 33%. The standard length of ladder
sections is 30 feet, with a 10-foot-long resting pool between sections. Thus, for every 40 feet
of ladder and pool, a rise of 7.5 to 10 feet would be achieved. Bradbury Dam, therefore,
would require atota ladder length of 1,116 to 1,488 feet. The ladder would need to be a self-
supporting structure that is connected to Bradbury Dam. It must be capable of withstanding
selgmic activity and must not jeopardize the gability of the dam itsdf. The outlet Sructure a the
ladder’ s upstream end would need to be designed to accommodate varigble lake levels so that
a continuous flow from the lake to the ladder could be maintained.
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4.2.2 TECHNICAL FEASIBILITY

Congtructing a ladder from the mainstem presents serious technologica challenges, according to
fish passage experts (G. Heise [CDFG] and J. Pisamente, pers. comm. to C. Fusaro; W.
Trihey, ENTRIX pers. comm.). Bradbury Dam is a 279-foot tal earthen dam. This is more
than twice as high as the highest locations where successful ladders have been congtructed. The
outlet structure at the top would need to accommodate variable lake levels. Such an outlet
structure would require flow control gate structures and would represent a mgjor engineering
modification to the dam. Thiswould greetly increase the complexity and cost of the fish ladder.
Because this action is technicdly infeasible, it has been dropped from further consderation.

4.3 FisH LADDERFROM HILTON CREEK TO LAKE CACHUMA
4.3.1 PROPOSED ACTION

Some of the technologica problems of congtructing afish ladder a Bradbury Dam (Section 4.2)
would be reduced by constructing the ladder from the top of Hilton Creek. Hilton Creek is a
smal tributary located just below Lake Cachuma. During winter flows, rainbow trout/steelhead
swim up Hilton Creek to spawn (SYRTAC 1997a). The portion of the creek on U.S. Bureau
of Reclamation (Reclamation) property extends gpproximately 2,980 feet from the Santa Y nez
River (elevation approximately 550 feet) up to the Reclamation property boundary (elevation
680 feet). Under this action, Hilton Creek would be used to gain some eevation, and a fish
ladder would be constructed from the upper end of Hilton Creek near the property boundary to
Lake Cachuma.

Currently, a partid passage obgiruction exists on the creek a an eevation of 625 fest,
approximately 1,380 feet upstream from the confluence with the Santa Ynez River. Plans are
currently underway to correct this impediment (Appendix D - Hilton Creek Enhancement).
Modification of this passage impediment would dlow fish to reach an eevation of 680 feet
(Reclamation property boundary).

Passage into Lake Cachuma would then require a fish ladder 86 feet high and approximately
349 to 459 feet in length. As discussed earlier, the type of ladder proposed for this action is an
Alaska Steeppass ladder, which is a style of Denil fishway. Implementation of a fish ladder
would require an gppropriate outlet structure to address the variable water surface eevation
within the lake, as discussed above, so that a continuous flow from the lake to the ladder could
be maintained.

4.3.2 TECHNICAL FEASIBILITY

Although this gpproach is technologicaly more feasible than a larger ladder from the mainstem
Santa Ynez River, it would gill be along ladder that may be difficult for adults to successfully
negotiate. Furthermore, the ladder would require an appropriate outlet structure to address the
vaiable water surface devation within the lake which, as discussed above, would require
subgtantial modifications to the dam. Such an outlet structure would require flow control gate
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sructures and would represent a mgor engineering modification to the dam. Thiswould gresatly
increase the complexity and cost of the fish ladder.

4.3.3 BIOLOGICAL CONCERNS

A fish ladder aone would not alow steelhead to complete ther life cycle because it would likely
be ineffective a providing downsiream passage for outmigrating smolts and for any adults that
may be returning to the ocean. Outmigrating smolts would have to navigate through Lake
Cachuma in order to find the entrance to the fish ladder. Lake Cachuma is a large reservoir
(3,000+ acres) which has negligible flow throughout most of the year. Asaresult, it is unlikey
that smolts would be &ble to negotiate a way through the reservoir to find the relaively small
outlet into the fish ladder. Also, the numerous warmwater predatory fishes in Lake Cachuma
would prey on the smalts during their migration. The only other way for juvenile fish to migrate
downstream would be to go over the face of the spillway in large sorm events. These
opportunities occur in about one out of three years, and the trip down the spillway would likely
result in injury and possible mortdlity.

Because juvenile fish would likely be unsuccessful in migrating through Lake Cachuma to the
lower basin, any plan to get upstream migrants into the upper basn would have to be
accompanied by a downstream migrant trapping program, like the one described in Section 5.

4.3.4 INSTITUTIONAL CONCERNS

Allowing the federdly listed steelhead to enter Lake Cachuma by any means would have serious
regulatory consequences for the recregtiond fishery in the lake. CDFG currently manages the
lake as a fishery for bass, catfish and stocked rainbow trout. Lake Cachumais the largest lake
in the area available to loca fishermen. The presence of steelhead would essentidly prohibit
fishing in the lake and in the maingem and tributaries between Bradbury and Gibrdtar dams,
thus significantly impacting the opportunity for recreationd fishing within the county. Therefore,
alowing stedhead above the dam would raise ingtitutiond conflicts with the County.

Allowing steelhead above Lake Cachuma would aso impact private landowners in this area.
The land management practices of these owners may be restricted by the presence of an
endangered species.

These concerns could be mitigated if NMFS designated the trandocated fish an experimentd
population and therefore not subject to ESA protections.

4.4 B10-ENGINEERED FISH PASSAGE CHANNEL
4.4.1 PROPOSED ACTION

This option would construct a bio-engineered fish channd to dlow steelhead to pass around the
dam and the lake. Thiswould be a structure with alower gradient than a fish ladder, but would
likely be severd milesin length. Continuous water flow would have to be maintained throughout
the entire channd to dlow fish to swim upstream. Based on areview of topographic maps, the
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mogt likely course for such a cand would be up Santa Aqueda Creek to the headwaters of
Happy Canyon Creek and then into Lake Cachuma in the vicinity of Cachuma Creek.

4.4.2 TECHNICAL FEASIBILITY

This option would be technicaly infeasble because the headwaters of Happy Canyon Creek
are over 90 feet above the elevation of Lake Cachuma Thus continuous “downstream” flow
could not be maintained through the congtructed channel. Due to the technicd infeasibility of
this option, the biologica and ingtitutional concerns are not discussed.

4.5 TRAP-AND-TRUCK TRANSPORT OF ADULT STEELHEAD
4.5.1 PrROPOSED ACTION

This option would trap adult upstream migrant steelhead below Bradbury Dam and release them
into suitable spawning habitat in the upper basin. An advantage of a trap-and-truck operation
over afish ladder isthat it has the potentia to dlow stedlhead access to habitat throughout the
upper basin, depending on the selected release site. The ladder or fish channe would dlow fish
to pass over Bradbury Dam, but these fish would be blocked a Gibradtar Dam and thus would
not have access to habitat available above this point. Steelhead would aso be limited to habitat
on the tributaries below any passage barriers.

Trapping of adult steelhead would be conducted using the same methods as the current
SYRTAC dtudies of the lower basin. For severd years, the SYRTAC has been conducting
trgpping operations in the lower Santa Ynez River and its tributaries as part of a migration
monitoring program. The program has trapped both upstream and downstream migrating adults
and juveniles.

A fyke trap with a weir portion congructed after the Alaskan style A-frame weir would be
placed across the stream to collect fish migrating upstream. Monitoring of traps and transport
of stedlhead would occur daily throughout the operation period. Trapping can be conducted
only a relatively low flows. During high flows, the trgpping equipment must be removed from
the river or stream to prevent its loss. More permanent trapping stations able to withstand
higher flows could be designed and congtructed. Possible trapping Stes include Hilton Creek,
which is on Reclamation property, or the mainsem or Salsipuedes Creek, which would require
permisson from the landowner.

Captured adults would be transported in an aerated tanker truck to the upper basin. The fish
would be released in Los Padres Nationa Forest above Gibrdtar Dam or Juncal Dam, and/or
suitable tributary habitat above Gibratar Dam. Access to this area would be difficult with a
tanker truck. Once accessble areas have been identified, habitat data will need to be reviewed
to determine the best spawning areas to release adults. Potentid release sStes include Blue
Canyon, Indian, Mono, Fox, and Alder creeksin the middle sub-basin, and Juncad Creek in the
upper sub-basin.
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4.5.2 TECHNICAL FEASIBILITY

Trapping in the lower basn would likely be technicdly feasble, dthough the number of fish
captured would be limited by the inability to operate the traps during high-flow events. The
primary technica issue in upsiream trangport is vehicular access in the upper basin to suitable
rdlease Stes. The roads that currently exist are not passable during the winter and spring
months when trangport would occur. 1t would be necessary to improve existing roads so that
they are passable by a medium-sized tanker truck during these months.

4.5.3 BIOLOGICAL CONCERNS

Trap-and-truck operations involve a substantid amount of fish handling which can result in
stress and in some cases mortdity of individuds. Specific points of stress include the transfer of
fish from the trap to the truck, transport (truck ride) to the upper basin, and release into the
upper tributaries. Measures will need to be incorporated in order to minimize the amount of
handling and therefore stress of steelhead.

Biologicdly, it may be desrable to move some adult steelhead into the upper basin to keep the
anadromous life hisgory drategy dive in this aea of the Santa Ynez River. The current
population has been landlocked for many generations, and fish exhibiting an anadromous
tendency would tend to be selected againgt, as they may pass over the dams and be lost to the
upstream population. By introducing adult stedhead into the upper basin and keeping the
anadromous tendency dive in this area, a buffer may be provided that could be used as a
source for anadromous southern steelhead genome, even if no assstance were provided to
dlow outmigrant juveniles to reach the sea.

In order for the progeny of stedhead transported into the upper basin to complete their life
history pattern, it will be necessary to provide them access to the ocean. This would likely be
accomplished with a trgp-and-truck operation of outmigrating smolts from the upper basin
tributaries to below Bradbury Dam (discussed in detail in Section 5).  Such an operation would
need to be conducted every year during the outmigration season (about March to June). It will
be necessary to identify suitable trgpping Sites and construct traps in the upper basin tributaries.
Additiondly, suiteble rdlease dtes in the lower basin will need to be identified in order to
increase the likelihood of smoalts reaching the ocean.

In the short-term, trgpping-and-trucking adult steelhead could have negative impacts on the
population below Bradbury Dam. It would move the production of any fish trangported from
the lower basin to the upper basin. Given ther reatively low numbers, this would likely have a
ggnificant effect on the population. In addition, as steelhead can spawn more than once, adult
steelhead moved over the dam would not be able to return to the ocean; and once moved
above the dam, these fish would be forced to reside in one of the reservairs or tributaries unless
successfully recaptured and trangported back downstream (see Section 5 below). This would
likely reduce their potentid lifetime production. However, other enhancement measures
currently being pursued by the SYRTAC are designed to increase the population of sedhead in
the lower basin. The success of these additiond measures would result in a “surplus’ of adult
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seehead returning to the lower basin to spawn. A surplus of fishisanumber of fish larger than
the appropriate habitat to support them, or alarger number of fish than needed to fully saturate
the available habitat for subsequent life stages. As these populations increaese, the biologica
impacts of moving adults to the upper basin will be reduced and, therefore, its feagbility will
increase.

4.5.4 INSTITUTIONAL CONCERNS

Proposed trap-and-truck operations raise serious concerns for state and federad agencies.
CDFG policies date, “trap-and-truck operations, because of their history of failure to fully
mitigate for loss of habitat, will not be consdered as mitigation for proposed water projects,
except where dready approved.” (T. Farley CDFG 1997). NMFS has recommended that
other options be consdered and implemented before trap-and-truck proposals be pursued, due
to the lack of success achieved in other regions (Hogarth 1998). NMFS would prefer to see if
conservation measures in the lower basn are successful at enhancing steelhead production
before engaging in trap-and-truck measures.

Transporting federdly listed steelhead into the upper basin would potentially have consequences
for recreationa fishing and private landowners, but not to the degree that a fish ladder would, as
discussed earlier in Section 4.24. This is because the adults could be sdectively released
above Gibraltar Dam in Los Padres Nationa Forest. A fish ladder would release steelhead into
Lake Cachuma, where they could creste regulatory conflicts with the existing fishery. Again, the
concerns about endangered species regulations could be mitigated if NMFS designated the
trandocated fish an experimenta population and therefore not subject to ESA protections.

Trap-and-truck operations could potentialy affect other protected species in the upper basin,
principaly Cdifornia red-legged frog (federdly listed as threatened) and the southwestern
arroyo toad (federally listed as endangered). Both species move around and are present on
roadways in the winter. Increased vehicular traffic during this time of year could result in
increased mortality to these species. If a trap-and-truck operation were put into place,
measures would need to be taken to prevent harming these species during their spring
movements. Consultation with the U.S. Fish and Wildlife Service (USFWS) would be required
to devel op appropriate mitigation measures and to obtain an incidentd take permit.

4.6 CONCLUSIONSAND RECOMMENDATIONS

The Work Group reviewed severa options for getting adult stedlhead into the available habitat
in the upper basin. The options of afish ladder from the maingem Santa Y nez River or a bio-
engineered fish channd are technicdly infeasible and do not warrant further investigation. A fish
ladder from upper Hilton Creek is technicaly questionable, very expensive and presents serious
biologica concerns. This measure would dso endanger the vauable recreationd fishery in Lake
Cachuma and the upper maingtem below Gibratar Dam. Trapping adultsin the lower basin and
transporting them via truck to the upper basin is the most feasible option for upstream passage.
All of these options fail to provide adequate passage for outmigrating smolts from the upper
basin, therefore, a trap-and-truck operation for outmigrants is a necessary complementary
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measure for any upstream passage measure.  Simply providing adult steedlhead passage in an
upstream direction may help keep the anadromous life history pattern dive in the upper basin,
which may provide a source of suitable genes for supplementing the population of southern
steelhead at alater date should it become necessary.

The Upper Basin Work Group recommends that a fish ladder over Bradbury Dam not be
considered because of the lack of certainty that the ladder would be successful, the difficulty of
getting juvenile fish back downstream of the dam, and the presence of the vauable fishery of
Lake Cachuma and the maingem below Gibrdtar Dam, which is the single most important
freshwater fishing opportunity in Santa Barbara County.

Trap-and-truck operations for upstream migrants dill face severd technicd and indtitutiona
chdlenges to implementation, including:
access to suitable release Stesin the upper basin over poor roads in winte;

permission for establishing trapping Stes on tributaries in the lower baan (not an issue if
trapping is conducted at Hilton Creek on Reclamation property);

measures to minimize take of red-legged frogs and Arroyo toads during transport;
providing downstream access for outmigrating smolts to the ocean (discussed further in
Section 5);

short-term loss of steelhead production in the lower basin due to transport of adults into
the upper basin for spawning; and

resistance by CDFG and NMFS to trap-and truck operations.

In the face of these chdlenges, the upper basin work group recommends that the proposed
habitat rehabilitation and enhancement efforts below Bradbury Dam be caried out and
monitored to see how the population responds. The Adaptive Management Committee will
continue to investigate opportunities to provide passage for steelhead around Bradbury Dam.
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5.0
SMOLT PRODUCTION ENHANCEMENT

5.1 BACKGROUND

As described earlier, steelhead and resident rainbow trout are members of the same species but
with different life history drategies. Steehead are anadromous (fish mature in the seg, and
return as adults to spawn in freshwater), while resdent rainbow trout spend ther entire livesin
freshwater. As members of the same species they can interbreed within a given aguatic system
and form a single cohesive population. Adults exhibiting ether life history pattern may produce
offsoring exhibiting ether life higory pattern. Since the condruction of Bradbury Dam,
anadromous stedhead have been prevented from migrating upsiream into the upper basin.
Furthermore, the only life history drategy tha the populaion upstream of Bradbury Dam can
expressis freshwater residency.

Some proportion of resdent rainbow trout progeny are expected to exhibit anadromous traits
by becoming smolts and attempting to migrate downstream to the ocean. Currently, smolts
from the upper basin cannot migrate downstream past the dams. One way to enhance the
anadromous population of the lower basin would be to provide a mechanism by which these
“anadromous’ progeny could successfully reach the ocean. These figh, if they successfully
smolt, would grow to maturity and return to the Santa Ynez River, thereby boosting the
population.

The objective of the proposed action is to enhance steethead production in the lower basin by
providing additiona outmigrants with access to the ocean.

5.2 PROPOSED ACTION

This action will provide passage around Bradbury Dam for outmigrating smolts that are
produced in the upper basin, thereby providing access to the ocean. Fish that are migrating
downgtream from the tributaries in the middle or upper sub-basins will be trapped, transported
downstream via an aerated tanker truck, and released in the river near the upper end of the
estuary. This location was sdlected for release to minimize the chance that any of these fish
might resdudize (remain in freshweter) and out compete an individud that might eventudly
exhibit an anadromous life history drategy.

Trapping would likely be conducted using the same methods as currently used in the SYRTAC
dudies of the lower basn. A fyke trgp with awelr portion congtructed after the Alaskan style
A-frame weir would be placed across the dsream to collect fish migrating downstream.
Monitoring of trgps and transport of young fish would occur daily throughout the operation
period. Trapping can be conducted only at rdatively low flows. During high flows, the trapping
equipment must be removed from the river or stream to prevent its loss. More permanent
trgpping stations able to withstand higher flows could be designed and congtructed. Possible
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trgpping Stes include Blue Canyon, Indian, Mono, Fox, and Alder creeks in the middle sub-
basin, and the mainstem above Juncal Dam, Juncad Creek and North Fork Juncad Creek in the
upper sub-basin.

Another potentid type of downstream migrant trap is a “fish gulper.” The fish gulper facility
would require a reasonably stable channd reach that could be completely screened, probably
with removable screens. The collection mechanism involves placing a screen (1/4-inch mesh or
andler) diagondly acrass the stream channd, which will funnd fish down into the narrow apex.
The “fish gulper” is a pipe a the gpex of the funnel. Water velocity increases as the water is
funneled down, so the fish are sucked into the gulper and carried through a pipe to a holding
tank. The water is then bypassed or pumped back to the river. The collected fish would then
be transported via a tanker truck to a release site downstream of Bradbury Dam.

Prior to implementing trap-and-truck operations, review of existing data and/or surveys would
be necessary to identify likely trapping Sites in the upper basan. The issues to condder in
sdecting suitable trapping Stes include juvenile production of the tributary, manageable flow
rates, debris loads, and vehicle accessbility. In order to obtain fish of southern steelhead
genetic lineage, trapping would occur only in tributaries in the middle or upper sub-basins.

5.3 EVALUATION
5.3.1 TECHNICAL FEASIBILITY

As discussed in Section 4.5, trapping of downstream migrants would likely be technicaly
feasble, athough the number of fish captured would be limited by the inability to operate the
trgps during high-flow events. Since steelhead and rainbow trout juveniles generdly move
during these high flows, only asmadl portion of the available migrantsis likely to be captured. In
addition, during high flows, the trapping equipment must be removed from the river or sream to
prevent itsloss.

A fish screen and fish gulper would be most gpplicable and likely to succeed where the
streamflow and debrisload is very predictable (e.g., in awater diverson facility). Such afacility
is not well suited for the flashy debris-laden flows of the Santa Ynez River. The agpproach
velocity of fish screens is typicdly less than .5 feet/second, which means that any gppreciable
flow would require a greet length of screen. A rough cost etimate is $1,000 per linear foot of
screen (4 to 5 feet tall). High-flow events and debris would serioudy damage the screens. One
solution to this problem would be to remove screens when flows are high. However,
anadromous fish like steelhead typicaly use the high flows to migrate downstream. Therefore,
the fish gulper would be mogt effective in years with low or moderate flow, but not in years of
high flow. A fish gulper facility would require continuing maintenance during the spring migration
season for the remova, cleaning, and inddlation of screens, as well as supervison of fish
cgpture and transfer.  Information to be sought if the feashility of a fish gulper is to be
consdered further would be the duration and magnitude of high flows, typica debris loads, and
asurvey of the channd to find a suitable Site.
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Another technicad chdlengeis vehicular accessin the upper basin. The roads that currently exist
are not passable during the winter and spring months when transport would occur. It would be
necessary to improve existing roads so that they are passable by a medium-sized tanker truck
during these months.

5.3.2 BIoLOGICAL CONCERNS

Some of the juveniles trandocated downstream of Bradbury Dam may remain resident within
the system. These individuds may displace young stedhead dready present. This may have a
detrimentd effect on these young fish. To reduce this possibility, the traps would be placed so
that they cepture only fish that are activdy moving downdream out of a tributary (i.e.,
outmigrants), this being a sgn of potentid anadromy. To further reduce the risk of
resdudization, juveniles moved downstream would be placed near the upstream end of the
eduary 0 that they are less likely to enter a tributary stream where they might displace native
fish.

It is currently unknown how many juveniles might be actively migrating downstream in the upper
basin, or how important these individuas are to the loca populations. These factors should be
investigated before this action is implemented.

Trapping and transport activities could result in stress and mortality of the captured juveniles.
Additiond stress and mortality may be experienced in the receiving stream due to low flows,
poor habitat conditions and/or unsuitable temperatures in the receiving stream.  These problems
can be addressed through proper transport procedures and rel ease Site selection.

5.3.3 INSTITUTIONAL CONCERNS

Proposed trap-and-truck operations raise serious concerns for state and federal agencies. The
CDFG padlicies dtate, “trap-and-truck operations, because of their history of failure to fully
mitigate for loss of habitat, will not be consdered as mitigation for proposed water projects,
except where dready approved.” (T. Farley CDFG 1997). NMFS has recommended that
other options be considered and implemented before trap-and-truck proposals be pursued, due
to the lack of success achieved in other regions (Hogarth 1998). NMFS would prefer to see if
conservation measures in the lower basn are successful at enhancing steelhead production
before engaging in trap-and-truck measures.

Trap-and-truck operations could potentially affect other protected species in the upper basin,
principaly Cdifornia red-legged frog (federdly listed as threatened) and the southwestern
arroyo toad (federally listed as endangered). Both species move around and are present on
roadways in the winter. Increased vehicular traffic during this time of year could result in
increased mortality to these species. If a trap-and-truck operation were put into place,
measures would need to be taken to prevent harming these species during their spring
movements. Consultation with USFWS would be required to develop appropriate mitigation
measures and to obtain an incidentd take permit.
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5.4 CONCLUSIONSAND RECOMMENDATIONS

The objective of this option is to supplement the steelhead population in the lower basin. In at
least some wet years, there gppears to be sufficient production of juveniles. In other years,
production in the lower basin may be reduced and it may be desirable to increase the number of
smolt going out to sea. However, other enhancement measures currently being pursued by the
SYRTAC are designed to increase the habitat available in the lower basin. It may be advisable
to evduate the need for supplementing production in the lower basin after we see the results of
planned actions there.

This action gppears to be feasble from atechnica basis. Impacts to rainbow trout populations
would likely not be a concern because the rainbow trout in the upper basin, while geneticaly
amilar to southern steelhead, are not part of the protected population under the ESA. There
may be adverse impacts to the steelhead population downstream of Bradbury Dam, however, if
some of these fish resdudize and occupy habitat that otherwise could be used by juveniles that
will become anadromous steehead. The juvenile rainbow trout trapped for this program,
however, would be in a migratory phase which will increase the likdihood tha they would
smoltify and go to sea.  Additiondly, these fish would be released near the upper end of the
estuary where they are unlikely to enter the tributary stream and displace loca rainbow trout or
steel head.

Based on the lack of knowledge about the need for the action, the potentid benefit of the action
(how many additional smolt would be produced), and the potentia effects of the action on
stedhead populations in the protected reach below Bradbury Dam and the rainbow trout
populations in the area where the juveniles would be collected, the Upper Basin Work Group
recommends that these questions be investigated and that this action be revisted when more is
known.
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INTRODUCTION

A total of 95 Oncorhynchus mykiss fin clips taken from fish collected in the Santa
Ynez River, 1994-1997, were analyzed for molecular genetic population structure in my
laboratory at Hopkins Marine Station for the Santa Ynez River Technical Advisory
Committee (SYRTAC). For this study we amplified D-loop nucleotide sequence (188
base pairs) and ten nuclear microsatellite loci from DNA extracted from each fin sample.
Previously published/reported genetic data for Santa Ynez steelhead/rainbow trout are
summarized in Appendix llI.

These genetic markers represent two different molecular systems found in the
salmonid genome with potentially different selection mechanisms reflected in their
genetic diversity. Mitochondrial DNA (mtDNA) is a maternally inherited, extra-nuclear
locus which has been used extensively for studies of conservation genetics and genetic
diversity in vertebrates since the early 1980's. The D-loop sequence used in this study
has been well documented in the published literature as one of the most diverse regions
of DNA sequence available from teleost fishes (including salmon and trout) due to its
relatively fast mutation rate (Lee et al. 1995; Nielsen et al. 1998). The term "relatively"
should be taken at the correct scale, however. Most mtDNA divergence leading to
unique haplotypes as described in this report is thought to have occurred during the
mid- to late-Pleistocene, or 70,000 to 250,000 years ago (Avise 1994).

Pleistocene glaciation had unprecedented impacts on the ecology and genetic
structure of North American vertebrate species (Pielou 1991). Fish species suffered
long term disruptions due to glacial cover of freshwater habitats, formation and failure of
ice dams, drainage shifts, and sudden emptying or flooding of ice-margin lakes. Much
of the current species diversity is thought to have evolved from glacial refugia found at
the edge of ice sheets or in areas protected from the glacial advance (Pielou 1991,
Nielsen in press). Species from glaciated regions have been shown to have reduced
levels of intraspecific divergence and genetic diversity (Bernatchez et al. 1989).
Recolonization from diverse refugia has led to a complex zoogeographic history for
many fish species, including salmon and trout. Recent developments in genetic
technology allowing thorough investigations of mtDNA lineages have given us a better
understanding of the number and location of glacial refugia in wild populations of fish
and their colonization trends through modern times. A strong biogeographic cline
in-mtDNA haplotypes has been shown for coastal steelhead in California (Figure 1;
Nielsen et al. 1994a & b, 1997a &b, 1998).

Microsatellites are short, tandemly repeated units of DNA that have been shown
to be highly polymorphic in plants and animals. Fast mutation rates leading to high



levels of variation and a broad genomic distribution have made microsatellites important
genetic markers for studies of parentage, genetic linkage, and population structure in
many organisms (Jarne and Lagoda 1996). Mutation rates in microsatellites have been
shown to be on an order of magnitude faster than most mtDNA markers making them
important in studies of evolution that has occurred since the Pleistocene. Recent
estimates of divergence times for microsatellites in humans by Goldstein et al. 1995Db,
place allelic changes on the scale of tens-of-thousands of years, a period covering most
of the recent tectonic uplifting activity along the coast of California. This level of
divergence makes these markers appropriate for question of genetic diversity involving
recent anthropomorphic manipulations of fish populations such as hatchery propagation
or habitat alteration due to dams and urbanization of river channels (see Nielsen 1996;
Nielsen et al. 1997a & b).

Molecular genetic comparisons using these two different molecular systems were
made among sample populations and other reference populations of California
steelhead/rainbow trout analyzed for the same markers in the past in my laboratory. 1
used comparisons of allelic and haplotype frequency data, genetic distance measures,
and analyses of population independence to compare genetic markers among
subgroups from the SYRTAC samples and between the SYRTAC samples and other
California O. mykiss populations.

MATERIAL and METHODS
Sample Collections

Ninety-five O. mykiss fin clips collected by SYRTAC were sent to our laboratory
in 1997. These fish included samples collected 1994-1997 from Alisal Creek (N=17);
Hilton Creek (N=36); Long-pool/spill basin (N=10); Salsipuedes Creek (N=31); and San
Miguelito Creek (N=1; Table 1).

Fish collected from Alisal Creek, San Miguelito Creek, Devils Creek, and the
Whale Rock Hatchery were collected above passage barriers. Comparison collections
available in our laboratory for the same molecular markers included in analyses of
population independence and genetic distance analyses were O. mykiss samples
collected from Hilton Creek in 1995 (N=11) by the California Department of Fish and
Game (CDFG); samples taken by Giles Manwaring from southern steelhead in Malibu
Creek in 1992-93 (N=13); rainbow trout samples collected by the USFS in Devil's Creek




Figure 1. Map showing biogeagraphic cline in mtDNA haplotypes along
California's Pacific coast {(from Nielsen in press).
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Takle 1. General sample collections and the number of steelbead/rainbow trout
used in these analyses.

Sample - Samplz  Above passage
Population yaar [5) saunt (N} barrler
SYRTAC
Alisal Creak 1995 17 Yes
Hilton Creek 1944 1 Mo
19495 24 Ma
1997 11 MG
Long poalfspill basin 1997 14 Mes
Salsipuades Creek 1935 3 Mo
1996 3 Me
1997 25 Ma
San Miguelito Creelk 1997 1 Yes
subtotal (SYRTAL) a5
Reference cullections
Hiteon Creek (CDFGY 1895 11 Mo
Devils Creek (UISFS) 19495 i Yas
kalibu Creak 199233 13 . Mo
Whale Rock Reserviar 1592 33 Yes
Morth coast streams 1992-33 a7 L]
subtotal (referance) a1




from the upper Santa Ynez watershed in 1995 (N=7); putative “landlocked” steelhead
from Whale Rock Reservoir collected in 1992 (N=33); and steelhead/rainbow trout fin
clips collected from nine northern California coastal drainages, 1992-93, (Albion River,
Cottoneva Creek, Garcia River, Gualala River, Howard Creek, Middle Fork Eel River,
Navarro River, Usal Creek, and the Van Duzen River; N=27). For the purposes of these
analyses we pooled all of the north coast samples into one population and used this as
the outgroup for our genetic distance analyses of the SYRTAC samples.

North coast steelhead microsatellite data given in Appendix | have been
previously published in part by JLN (Nielsen et al. 1997a & b). Other raw genetic data
from the reference collections used in this report remain the property of the collecting
agency and are not included here. These data may be available upon request from the
collecting agency. The reference collections are offered here as comparisons made
among sample populations taken recently in the same general geographic area as the
SYRTAC samples. They are especially useful for microsatellite analyses where limited
data on California's O. mykiss have been published to date (Nielsen et al. 1997a & b).

Mitochondrial DNA

Total genomic DNA was extracted from O. mykiss fin clips using Chelex-100
(BioRad) and/or cesium chloride purifications (Nielsen et al. 1998; Carr and Griffith
1987). Amplification of mitochondrial DNA (mtDNA) controlregion sequence according
to methods given in Nielsen et al. (1994a) were successful in all fin clips from the
SYRTAC collection. Primers used in this study (P2 and S-phe) are known to allow the
amplification of a highly variable segment of mtDNA control region in salmonids
(Nielsen et al 1994a & b; Nielsen et al. 1997; Nielsen et al. 1998). This segment of
MtDNA contains 188 base pairs (bp) of the O. mykiss control region and 5 bp of the
adjacent phenylalanine tRNA gene. Primer sequences, amplification and sequencing
protocols, and the complete sequence amplified in this region in O. mykiss are given in
Nielsen et al. 1994a.

Nomenclature for mtDNA control region haplotypes follow those given in Nielsen
et al. 1997a. | used an unbiased estimate of the Fisher's exact test based on a Markov
chain adaptation of row-by-column contingency tables (GENEPOP V2.0; Raymond and
Rousset 1995a) to test for independence in mtDNA haplotype frequencies found among
steelhead/rainbow trout populations used in this study. This test provides the probability
of being wrong when Ho (i.e. rows and columns are independent) is rejected (Raymond
and Rousset 1995b). Haplotype frequency analysis was done using ARLEQUIN 1.0
(Schneider et al. 1997 http://anthropologie.unige.ch/arlequin) and a genetic distance




tree for linearized Fst values among sample populations (SYRTAC and reference data)
was calculated using PHYLIP (Felsenstein 1993).

Microsatellite Loci

Ten microsatellite loci developed by other research laboratories were chosen for
these analyses based on their high level of polymorphism in previous studies of
steelhead/rainbow trout done in our laboratory. The Omy-series of microsatellites was
developed specifically for O. mykiss; the Onemseries was developed for sockeye
salmon (O. nerka); Ots-series microsatellites were developed for chinook salmon (O.
tshawytscha); and the Ssa-series was developed for Atlantic salmon (Salmo salar).
Amplification of microsatellite loci follow methods given in Nielsen et al. 1997a, except
that each 7.15 nl PCR reaction contained 67 niM Tris-HCL (pH 8.8), 6.7 M MgCh, 16.6
MM (NH4)2SO4, 10 "M b-mercaptoethanol, 1 nM each of dGTP, dATP, dTTP, and dCTP,
1 nM of each primer, 0.15 units of Taq polymerase, and m of Chelex-100 extracted
DNA.

For each locus polymerase chain reaction (PCR) conditions and the color of the
fluorescently labeled reverse primer are listed in Table 2. Microsatellite alleles were run
on a 6% polyacrylamide gel. Prior to loading the gel, 1m PCR product was added to 4
m of loading buffer

Table 2. Polymerasa chait reaction (PCRY conditions used to amplify 10 microgatellite
ool in Sanka Ynez River stedlhead/ralnbow trout. Primer concentrations wers TuM
for all reactions. Lod are listed by Ausrescent labeled reverse primer.

Tan “Clevele BFarm-blue Tet-gresn Hex-yellow

22773 Oneul4d =1 nep 1
Omy 27 S 2D

525732 Omy 77 Ssald Omy32s
Oneu? Crepd

Tan = annealing temperature




containing 1 m 50 mg/ml Blue Dextran, 2.5 m diformamide, and 0.5 ml ABI Genescan
500 (Applied Biosystems). All microsatellite gels were run on an ABI 373 automatic
sequencer adapted for microsatellite analysis.

Microsatellite gels were read using ABI Prism's GENOTYPER software (1996).
Microsatellite loci were run individually in separate PCR reactions to determine the
maximum allelic size distributions found in Santa Ynez steelhead/rainbow trout. Allele
sizes for each locus were established following an analysis of variance in allele size
estimates derived from GENOTYPER. The size reported here for each microsatellite
allele was equal to the size of the total product amplified (including amplified primer
sequence). Known O. mykiss samples and commercial size standards were rerun on
each gel for size standardizations among gels.

Tests for population independence using microsatellite allelic frequencies were
performed using GENEPOP. Fisher's exact tests were run on all possible pairs of fish
populations for each locus and for all loci combined. Statistical significance levels
(initial a = 0.05) were set using sequential Bonferroni tests (Rice 1989). Pairwise
genetic distance matrices were calculated using the measure dnf (delta mu squared:;
Goldstein et al. 1995a), using MICROSAT V 1.4 available from Dr. E. Minch,
Department of Genetics, Stanford University (http://lotka.stanford.edu/distance.html).

This distance measure assumes a linear expectation of the average squared
distance for each locus (assuming no correlation between mutation rate and repeat
score) and uses the arithmetic average of mutation rates across loci. This statistic is
equivalent to a general analysis of variance using the sum of squares of differences in
allelic size within each locus for each population, and the average squared difference
between all possible pairs of populations. These estimates are used to obtain an
estimate of variance in allele size in the total population. Goldstein's distance measure
maintains an estimate of mutation rates under an expectation of a strict, single-step
(£ one repeat unit) shift for each mutation event. Fst and mean heterozygosity for the
10 microsatellite loci were calculated using MICROSAT with expected equilibrium
values developed for the stepwise mutation process.

Distance data were used to generate an unrooted consensus neighbor-joining
tree using NEIGHBORS81 and CONSENSE applications from PHYLIP (Felsenstein
1993) comparing the SYRTAC collection with our reference populations. One thousand
replicate microsatellite distance trees were generated to obtain bootstrap estimates
based on locus removal with replacement in the MICROSAT program. Bootstrap values
given as percentiles were used to assess reproducibility of branching patterns found in
the consensus genetic distance tree.



RESULTS
Mitochondrial DNA

Six mtDNA haplotypes were found in the Santa Ynez River samples sent to my
laboratory by SYRTAC (Table 3). Haplotype frequency distributions varied among the
subsample populations in this collection (Table 4). Fisher's exact tests indicated
significant independence for mtDNA haplotype frequency distributions between all
paired comparisons made among the SYRTAC Santa Ynez River populations
(excluding the San Miguelito Creek sample where N=1), with the notable exception of
the haplotype frequencies found in Hilton Creek and the adjacent long pool/spill basin
(Fisher's p = 0.16). In year-to-year comparisons significant differences in haplotype
frequencies were found between SYRTAC's Hilton Creek samples collected in 1995 and
1997 (Fisher's p = 0.0025).

In comparisons with available reference mtDNA collections (Appendix IlI;
populations where N<3 were excluded) a lack of significant independence (Fisher's
p > 0.05) was found in comparisons of Salsipuedes Creek and with Devils Creek
(p =0.62). SYRTAC Hilton Creek samples (all years combined) and CDFG Hilton
Creek samples (all years combined) lacked significant independence for mtDNA
haplotype frequencies (p = 0.06). This trend in mtDNA frequency continuity for
independent collections of Hilton Creek trout held for year-to-year comparisons as well
where Fisher's p = 0.36 (CDFG and SYRTAC 1995); p = 0.15 (CDFG and SYRTAC
1997).

No significant differences in mtDNA haplotype frequencies were found between
Hilton Creek samples and those collected in Lake Cachuma (SYRTAC samples p =
0.20; CDFG samples p = 0.11). Mitochondrial DNA haplotype frequencies in Devils
Creek fish were not significantly different from those found in the SYRTAC Hilton Creek
samples (p = 0.19). The long pool/spill basin samples lacked mtDNA frequency
independence from Lake Cachuma (p = 0.06) and Devils Creek (p = 0.23). Lake
Cachuma trout lacked mtDNA independence in comparison with Devils Creek trout
(p =0.23). Jameson Reservoir fish and the collection made in Franklin Creek lacked
significant mtDNA frequency differences in comparison with adult fish collected in the
Santa Ynez River (1993-94; Jameson Reservoir p = 0.36; Franklin Creek p= 0.08).



Table 3. Mitachondrial contrel reglon variakble sites and nucleatlda
changes (bald) found in relagion $o MYS1 in the upper Santa Ynez
River stealhead/ rainbow trout 1994-1997.

base pair no.
mtONA

type 1021 1086 1103 1106 1109 1147 Digyerasz

M35
MYS2
MY 55
M58
MYE12
M54

R
Ao
A N
o N N e =
oo » o
iy B e ey By
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Table 4. Miuszhondrial haplotype frequencies found in Santa Ynez River
steathead/ trowt samiples, 1994-1997,

MmiBNA type
Papatlaticn Year 1 3 5 ) 12 14
Allcal Craek 1935 17
total Q 17 i Q ] )
Hittan Creak 1994 1
15495 9 13 1 1
1947 2 2 5 2
total 13 15 0 7 2 ]
Long pool/spill basin 1397 1 a 2 2
total 1.. 3 Q 2 Z 0
Satslpuedes Crask 1885 i 2
1994 1 2
1947 3 4 18
i total 1 ] L 20 L o
San Miguelite Creek 1987 1
total 0 1 O ] 0 0
overall total 13 43 g 29 4 1




Estimates of Nm (used as a surrogate for recent gene flow among populations)
calculated from haplotype frequencies by ARLEQUIN were very high in comparisons of
SYRTAC Hilton Creek with CDFG Hilton Creek (Nm = 99), long pool (Nm was infinite),
Cachuma Reservoir (Nm was infinite), and the 1993-94 mainstem collection by
SYRTAC in the Santa Ynez mainstem (Nm was infinite). High gene flow estimates
occurred between: Cachuma Reservoir and CDFG's Hilton Creek sample Nm = 23.6;
Cachuma Reservoir and the Santa Ynez 1993-94 mainstem collection (Nm = 64.1,
Jameson Reservoir and Alder Creek Nm = 39.45; and Fox Creek and Alder Creek Nm =
14.51. All other estimates of geneflow were less than Nm = 10, the maximum threshold
suggested as appropriate for estimating connectivity in populations from geographically
proximate subpopulation within a basin (Mills and Allendorf 1996).

Genetic distance analyses based on haplotype Fst values calculated by sample
population for all mtDNA reference collections and SYRTAC sample locations in the
Santa Ynez River (populations with 2 or less individual samples were not included)
ranged from Fst = 0 (comparisons made among the long pool, Cachuma Reservoir and
both Hilton Creek samples) to Fst = 7.8 (El Jaro/Salsipuedes and Alisal Creek). A
MtDNA consensus neighbor-joining tree (PHYLIP) derived from linearized Fst values
calculated by ARLEQUIN is given in Figure 2.

Microsatellite Loci

The 10 microsatellite loci used to test population structure in the Santa Ynez River trout
were highly polymorphic (Table 5). The number of alleles ranged from 6 (Oneni1l) to 33
(Onen®), with an average of 15 alleles per locus in the Santa Ynez samples collected by
SYRTAC (see Appendix | for allelic distributions found in SYRTAC samples compared
to northern CA coastal collection. Allelic sizes ranged from 87 bp (Omy325) to 308 bp
(Onenk). Mean Fst for the 10 loci combined was 0.11 (range: 0.03 (Omy27) to 0.21
(Onen8)). Average heterozygosity for the 10 loci was 0.62 (range: 0.45 (Omy27) to

0.80 (OnenR)).

Fisher's exact tests of population independence were performed on paired
comparisons among the SYRTAC samples and the northern California reference
collection using 10 microsatellite loci (Table 6). One fin clip collected by SYRTAC in
Hilton Creek, 1994, represented the only fish from the SYRTAC collection that showed
significant lack of independence for all 10 loci in comparisons with north coast steelhead
(mean Fisher's p = 0.44; see Table 6). Year-class variation for the 10 microsatellite loci
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Figure 1. Consensns vnrooted neighbor-joining iree (PHYLIP) derived
from genetic distance estimates based on pairwise Fst values for mEDNA
haplotype frequencies nsing ARLEQUIN in trout populations from the
Santa Ynez River. The number of samples (n) follows each site location.

— Devils Creek (11=3)

— Alder Creek (n=25)
== Salsipucdes Creck (n=31)
Fax Creel (n=20)

Salsipuedes/El Jaro (n=23)

{ﬁanklin Creek (n=11}
Santa Ynez R. mainstem {(n=3) .

Jameson Reseryoir (n=25) Alisal Creek (n=17)
CDIG
Hilton Creek (n=16)
SYRTAC
Hilten Creek (n=36)

Long pool {n=10)

Cachuma Rerervior {(n=9)



Table 5. List of 10 microsatellite loci and their source publications
amplified from Santa Ynez steelhead/rainbow trout, 1994-1997, and
north coast steelhead populations. Size $.D. represents the mean
standard deviation cafculated for allelic size estimates made at
each ailele for each locus ampiified -from all steslhead/rainbow
trout samples used in this study.

Mumber Allelic Size
Locus  Source Alleles Size {bp} 5.D.(bp]
Omyz7 M. O'Connell pers. comm. 10 $7-115 0.24
Omy7?7  Morris et al. 1998 28 33-153 0.26
Omy323 M. O'Connell pers. comm, 22 g7-145 0.36
Onep?2  Schribner et al, 1996 34 204-308 0.22
Cnep®  Schribner et al. 19596 , 16 T46-1390 0.36
Oneptl  Schribner et al. 1996 ) 141-153 0.7
Onep T4 Schribner et al. 19926 9 145-171 0.20
Ots1 .. M. Banks pers. comm.** 17 151-243 0.24
Ssald McConnell et al. 1995 14 126-1686 0.21
$5328%9  MceConnell et al. 1995 8 108-124 0.26

*M. O'Connell, Guelph University, Ontario Canada
**M, Banks, University of California, Davis
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Table 6 Genetle distance values (2} calculated using Goldsteln et al, {19953 on 10 microsateflite laci in paired
comparisons of the S5YRTAC steelhoad/rainbow trout samples and north coastal Califormia steelhead camples are
given below the diagonal, Above the diagonal are the numbers of microsatellite loci showing sfgnificant {p<0.025)
indepandence between palred comparisens based on GENEPQF's Fisher's exact bests,

Fopulation
Population 1 2 3 4 5 & i 3] 2 10
1} Allsal Creek 195 - 1 1 £ z o 5 5 9 W
2] Hilton Craok ‘24 13,38 0 1 o 0 o o 1 0
3} Hilton Craek; '25 414 140 - 2 0 1 o o 9 9
4] Hilton Creek, '97 724 4.75 .83 I 1 2 3 8 7
5} San WMigualito Craek '47 426 16.m B19 2 S £ ¥ 0 1 1
B} Lomg pool '8 540 .00 218 115 1119 0 2 a 8
7} Salsipuedss Cresk '35 182 1471 1131 581 3041 708 . 0 T 4
&} Salsipuedes Cresk 86 1597 1% 58 1584 [ K [R.a8 14,53 Mmoo - q &
9] Salsipuedss Creek '37 iga 715 548 392 733 339 1750 ;- 3
10} Morth coast streams “92-93 FAl BRS 211 G 35D 534 17.40 1455 444 -




Figure 3. Censensus neighbor-joining tree derived from genetic distances
(842) for 10 steelhead/rainbosw rout populations surveyed at 10
microsatellite Joci {see exr). Bootstrap values (% of 1,000 trees) less than
75% were collapsed due to small sample sizes in many of these populations.

— Alisal Creek '95
g0pF—— Devil's Creck (USESY*

San Miguelito Creek 97

——— Hilton Creek '35 (CDFG )

e Malibu Creck '92-'93 (JLN)*
92 — Long poal "7

-— Hilton Creek '05-'97 (SYRTAC)

— Salsipuedes Creek '95-G7

Whale Rock Reservoir '92 {JLN)*

North Coast steelhaad

* Dala used 1o analyze these populations remain discretionary and the
property of the collecting agencies.
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amplified from fins collected in 1995 and 1997 in Hilton Creek was not significant
(Fisher's combined p = 0.15). Large differences in sample size prevent legitimate
statistical year-class comparisons among the other SYR TAC fish populations.

Delta mu (dnf) genetic distance analyses among the SYRTAC trout populations
ranged from dnf = 37.70 (Salsipuedes Creek 1995 and 1996 samples) to dnf = 1.15
(long pool/spill basin 1997 and SYRTAC's Hilton 1997 samples; Table 6). Neighbor-
joining analysis of the dnt distance measures including all of the reference collections,
demonstrated two genetic groupings with separation supported by 85% of the bootstrap
trees (Figure 3). Alisal Creek, San Miguelito Creek, and Devils Creek (USFS) made up
one group, while both Hilton Creek samples (SYRTAC combined year-classes and
CDFG), Malibu Creek, long pool, and Salsipuedes Creek (SYRTAC combined
year-classes) made up the other.

DISCUSSION

Comparisons of SYRTAC sample populations by site locality and year showed the
important influence sample size can have on these types of analyses. Most statistical
theory and data simulation studies suggests 40-60 individuals/population for best results
when analyzing population structure with microsatellite loci (see Takezaki and Nei 1996
and literature therein). The largest Fst and dnf distance values were calculated in
comparisons where at least one population contained only a few individual suggesting
significant sample-size effects. Combining samples across years for individual tributary
or stream populations gave better results in our neighbor-joining analyses.

The controversy over mitochondrial vs. nuclear (i.e. microsatellite) DNA analyses
continues in the genetics community. The evolutionary mechanisms in repeat DNA
remain unknown and, therefore, the assumptions built into their analyses are
controversial. | have published significantly using both methods given here (see
literature cited). Results documenting population genetic structure within the Santa
Ynez River basin were not congruent for these two markers. This could result from
several conditions or constraints on the data. In this study both methods were applied
to different population sets since most of the mtDNA reference populations have not
been analyzed for microsatellite diversity at 10 loci (see Figures 2 and 3). It is difficult to
support variation in genetic structure based on differences in mutation rates between
the two markers or sexually dimorphic gene-flow (i.e. more straying of males within the
basin). As mentioned above sample size is a problem at many of the locations used for
this study. Errors resulting from low sample number will, however, tend to have more
effect in microsatellite analyses than in mtDNA sequence data due to their variable



mutation rates. | anticipate increased sample sizes (at least 40 fish per sample location
per year) would bring congruence between these two genetic markers in their depiction
of within basin population genetic structure.

Two issues concerning the microsatellite analyses were important enough for me
to give them computational consideration. First, recent studies of microsatellite loci
have shown null alleles (Omy77 and Onemni4) and size homoplasy (Oneni1) in
bottlenecked populations of O. mykiss in Alaska (JLN and W. Ardren, unpublished
data). | ran dnf genetic distance analyses on the SYRTAC samples without each of
these loci and without all three loci combined to analyze the relative contribution of each
locus on the overall findings. These analyses did not change the architecture of the
resulting genetic distance tree or the relative relationships found among the Santa Ynez
River samples. Variation found at each locus acted on all populations with equal effect.
Similar results for these loci in other studies on going in my laboratory show similar
effects (Nielsen in press; Nielsen et al. submitted). Tree branch lengths did change,
however, due to the shifts in analysis of variance contributed by each locus. These
changes would typically affect an interpretation of deep evolutionary nodes, but the
Santa Ynez River populations are so closely related that branch lengths~were~not
considered significant in either case (with or without the questioned loci).

| used a second method of analysis of genetic distance for microsatellite data
(Nei's chord distance) that is based on the infinite allele model of evolution as opposed
to dnf's single-step model. Nei's measure ranged from 0- 1.17 in the Santa Ynez
samples, but was generally directly correlated to the dnt values given here, suggesting
that the mutation model is not as important in recently diverged populations as in
analyses involving more distantly diverged populations (see Takazaki and Nei 1996).
Nei's mean Fst for these 10 microsatellite loci was 0.12, very similar to the value
calculated by dnf (Fst = 0.11).

It was interesting that | was unable to differentiate the one fish caught in Hilton
Creek (1994) that carried mtDNA haplotype MYS8 (most commonly found in southern
California steelhead) from north coast steelhead for any of the 10 microsatellite loci.
This shows the error that can easily be made using genetic analyses without
consideration of the sampling properties inherent in the system of markers used to
define subgroups of fish as independent populations (see Cummings et al. 1995).
While mtDNA haplotype MYS8 dominated the Whale Rock Reservoir population
collected in 1992, these fish clearly had a mixed ancestry when we looked at the
nuclear genome (Nielsen et al. 1 997b). These examples show the importance of



looking at sufficient sample sizes for both mtDNA and nuclear markers when examining
genetic population substructure within a basin.

Due to a natural genetic heritage primarily derived from Sacramento River rainbow
trout, hatchery trout in California are dominated by two haplotypes MYS1 and MYS3. It
is important to note, however, that haplotypes MYS1 and MYS3 do not necessarily
indicate hatchery-derived fish in southern California streams. Despite the fact that their
frequency of occurrence declines in southern streams, these haplotypes have been
found throughout the species range as far south as Baja California (Nielsen 1998). A
wild-caught fish cannot be determined to be hatchery derived simply by exanination of
their mtDNA haplotype. The probability of hatchery origins increases in fish carrying
MYS1 or MYS3 haplotypes, but wild origins cannot be ruled out in these lineages, even
in southern California. My laboratory is working on a series of microsatellite loci that
seem to contain diagnostic alleles for the Mount Shasta, Hot Creek, and Whitney
Hatchery rainbow trout strains. Completion of this work (expected in early 1999) will
provide tools for hatchery vs. wild comparisons within California coastal rainbow trout
populations and allow estimates of the level of introgression by hatchery fish among
stocks subjected to supplementation over time.

Genetic distances calculated between the 1995 (N=3) and both the 1996 (N=3)
and 1997 (N=25) samples collected in Salsipuedes Creek were quite high (dnf = 37.7
and 17.5 respectively). Despite small sample sizes for 1995 and 1996, this seems to
indicate year-class structure or sampling problems in this tributary. Year-class structure
and/or sampling problems were also found in SYRTAC's 1995 (N=24) and 1997 (N=11)
Hilton Creek collections. For all year-classes combined we found no significant
differences between the SYRTAC Hilton Creek collections and those sent to my
laboratory by CDFG with both Hilton Creek collections occurring on the same branch in
Fst distance analysis, only 64% bootstrap support for separation in the microsatellite
neighbor-joining tree, and high Fisher's combined tests p-values among the various
Hilton Creek collections.

Fst distance analyses of haplotype frequencies showed upper and lower basin
substructure for mtDNA with the notable exception of Salsipuedes Creek which claded
with the upper basin fish populations (Figure 2). Two well supported genetic clades
based on nuclear microsatellite allelic structure shown in the lower Santa Ynez River
trout samples gave support for genetic associations among Malibu Creek steelhead and
trout from Hilton Creek, the long pool, and Salsipuedes Creek. Alisal Creek, San
Miguelito Creek, and Devil's Creek trout were significantly different in microsatellite
allelic structure from known anadromous steelhead populations in Malibu Creek. No



Santa Ynez River reservoir fish were included in these microsatellite analyses, but a
previous study of Cachuma and Jameson Reservoir samples for three microsatellite loci
showed closer genetic affinity between reservoir fish and trout from habitats currently
closed to ocean access due to dams (Nielsen et al. 1997b).

The difference in genetic substructure found for the two molecular markers could
be due to variation in life histories (i.e. time since anadromony) above and below dams,
or to hatchery introgression sometime in the recent past that has affected some habitats
more others. Hatchery introgression may have resulted in significant males genetic
contribution in reservoirs and downstream tributaries (as represented by microsatellite
data), with limited female gene flow leading to the preservation of population
substructure in the Santa Ynez River based on mtDNA analyses. It is also possible that
two distinct lineages (i.e. independent steelhead and rainbow trout populations)
co-occur naturally within the basin. The lack of "diagnostic" alleles fixed for either of
these two life histories, however, argues against this last hypothesis.

Sample sizes analyzed for genetics were small for many of these populations
and prevent my making any further speculation on the cause of population
differentiation using either marker. | would suggest that a broader overview of the
population genetic structure for O. mykiss in the Santa Ynez River would be very helpful
in resolving the effects of past hatchery supplementation, the development of
supplemental broodstocks for enhancement, and in dosing of an appropriate
conservation plan for this basin. We especially need additional genetic data and
samples from the upper headwaters of this basin to determine if relic gene-pools found
in resident fish in the waters can provide material for supplementation of anadromous
stocks in the Santa Ynez River. A follow up study with sample sizes on the order of
40-60 fish per putative population or sample site (i.e. tributary or mainstem locations)
would give sufficient statistical rigor to address this issue using microsatellites. Such a
study should be done cooperatively between the diverse agencies involved in the
recovery of southern steelhead in this area.
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APPENDIX 11 - List of SYRTAC samples hy basin and collection code
with mitDNA haplotypes.
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APPENDIX I - List of previously published or reported mtDMA haplotypes found in streams of the

Santa Ynez basin,

mtDNA haplotypes

Study Lacation Year Age | 1 3 5 &6 85 8 10 12 13 14 rol

Miglsen et al. 1994b Alder Cresk 1593 juw 2 (1 8 B8 | 4 25

: Franklin Cr. 1493 Juy i 115 - 11

Fox Craek 1993 Juw 2 12 4 12 20

CDFG {unpub. data) Hilton Creck 1233 adult 1 i

Hilton Creek 14993 1+ 1 1 1 1 4

Hilton Creak 1995 1+ 5 | 3 1 z2 | 1

JLN {unpublished data) Peachtree Cr. 1993 Yoy 2 2

ENTRIX funpub, data}  Jameson Res. 1993 1+ 4 [ 7 [ 13 1 25

ENTRIX, Inc. Fish Tech. Hilten Creek 19923 aduly [ 1 | 2 1 1 1 6

Report for EIS/EIR L. Cachuma 1993  m | 2} 5 | 1 Z )

Cachuma Project Santa Ynez B. '93-'94  adut | 1 2 3
Salsipugses

& El Jaro Crs. 1994 juv 12 il )

USDA FS {unpub. data) Indian Cresk 1996 1+ 1 1

Devil's Creek 1995 1+ 1 z 3

Total count 14 20 41 5 37 4 2 4 & 4 144
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1.0
INTRODUCTION

Coastal rainbow trout, Oncor hynchus mykiss, (but called Salmo gairdneri in most of the older
literature) has both anadromous and non anadromous populations. Steelhead, an anadromous
fish, spawns in freshwater and migrates to the ocean to mature and grow. The non-anadromous
populations of this species are caled resdent rainbow trout. Expression of the anadromous life
hisory drategy is flexible: sedhead can give rise to progeny that go to sea or remain in their
natal stream, and the same is true of resident rainbow trout. Also, stedlhead and resident trout
can be found together in a given stream that is open to the ocean, and are indistinguishable as
juveniles. Stedhead trapped behind impassable barriers, such as a dam, can revert to a
freshwater-resdent lifestyle.

Stedhead return to their natal stream to spawn. For example, fish from Oregon rivers tend not
to interbreed with fish from more distant Cdlifornia Sreams. Over time, differences can evolve
among populations. The Nationd Marine Fisheries Service (NMFS) has defined 15 population
groups of western United States steelhead, cdled “Evolutionarily Significant Units’ (ESUs), on
the bads of geographic range, life higtories, and genetic studies. In 1997, the NMFS listed
many of these ESUs for protection under the Endangered Species Act. The Southern Cdifornia
ESU, which extends from the Santa Maria River south to Mdibu Creek and includes the Santa
Ynez River, was listed as an endangered species. Southern Cdifornia steelhead are presumed
to be more tolerant of warm water than stedlhead from more northerly stocks because they
evolved at the southern limit of trout didtribution in North America. This has led to suggestions
that steehead/rainbow trout in southern Cdifornia should be managed differently than fish of
more northern stocks, as regards its thermal tolerances.

Studies by the SYRTAC have shown that summer water temperatures in the main-sem Santa
Y nez River and portions of the tributaries can reach temperatures close to levels that are thought
to be stressful or letha to rainbow trout/steelhead (SYRTAC 1997). Water quaity guidelines,
based on genera knowledge of the temperature relations of this species, were proposed with
upper limits of 20°C average daly temperature and 25°C daly maximum as providing
acceptable habitat conditions. Men daily water temperatures of 22 °C  were considered
gressful. In SYRTAC sudies, these guiddines have been used to evauate habitat suitability
and to identify potentialy sressful Stuations. Rainbow trout/stedhead in the Santa Ynez
system, however, have been observed a temperatures around 25°C, which has led to
suggestions that these fish could thrive and be hedlthy a temperatures higher than the proposed
guiddines.

Understanding the relationship between water temperature and fish hedth will be important to
the successful management of dedhead/ranbow trout in Santa Ynez River.

G-1-1



The purpose of this document is first to describe the relaionship between temperature and
metabolism in cold-blooded animals such as trout. We then review the scientific literature upon
which the thermd guiddines were based, and findly examine the posshility of prudent
dterndtives. This information will be used as the SYRTAC develops a the fish management
plan for the Santa Ynez River which will propose management measures and indicate aress
where these would be most effective. Water temperature congraints will play an important role
in assessing potential benefits to rainbow trout/steelhead of various management actions.
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2.0
LITERATURE REVIEW

2.1 M ETABOLISM OF COLD-BLOODED ORGANISMS

Fully aguatic organisms such as fish cannot make their bodies cooler than the surrounding water.
There is generdly an intermediate range of temperature at which growth and other functions are
optimized, and then as temperature rises further, first sublethal ddeterious effects occur, and
findly upper limits of temperature beyond which the species cannot exist (see, eg. Fry 1947,
1971, Brett 1956) (Figure 2-1). Fish have widdy ranging upper lethd temperatures. For
example, some arctic species are known to die at upper temperatures as low as 5°C, whereas
many temperate and tropica fishes can survive a temperatures gpproaching 40°C (Fry 1971).
All sdmonids (the family that includes sdlmons, trouts, chars, and ther close rddives) fal
between these extremes of upper letha temperatures.

Cold-blooded animals adapt to changing temperatures by complex biochemical adjustments to
cdlular membranes, enzymes, etic. An animd dlowed to adjust (acclimate) to a warmer
temperature can survive to a higher temperature. Within the limits of temperature tolerated by a
given species, there are dso non-adaptive changes to systems that smply are controlled by
temperature. For example, the work of Fry and others showed that both the resting and active
metabolic rates of an animal, as measured by oxygen consumption, would generdly increase
until the upper incipient letha temperature was reached (the temperature a which hdf of a
group of animas dies). This means that the animad's food requirements similarly increase, to the
point that unnaturdly high food rations are required to keep the animd from starving a high
ambient temperatures.  This introduces the concept of therma resistance, or resistance to lethd
temperature. To quote Fry (1947), "(an) anima can exist, often for substantia periods of time,
a a temperature levd beyond the zone of tolerance, and may frequently do <o,
particularly during (daly) fluctuations™ So for a number of reasons, casud observetions of trout
living and feeding at temperatures in the range of 24-25°C do not necessarily mean that fish are
thriving at these temperatures. The following sampling of the literature on this subject employs
experimental and highly dructured observationa evidence to define upper limits and dally
average temperatures likely to be tolerated by stedlhead/rainbow trout in the Santa Ynez
sysem.

___ I | Optima |

Lower temperatures < > Higher temperatures

Optimal range - temperatures for best growth and reproduction
Tolerance range - fish can survive but experience some stress, may not grow and/or
may fail to reproduce

Stressful - sublethal deleterious effects occur
Lethal (both upper and lower limits) - fish dies

Figure2-1.  Schematic Depiction of the Range of Thermal Tolerance.
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Response to high temperature can be measured by criteria that involve the deeth of the fish,
some behaviord or performance parameter, or a biochemica measure. Studies of temperature-
related increases in general stressindicators (Strange et al. 1977) or more specific heat-induced
proteins in fish blood (Thomas 1990) are not well-enough advanced for the present purpose.
Therefore, in the following review, various mortdity and behaviord/performance indicators will
be examined. Emphasis will be on laboratory studies of rainbow trout/stedhead in which
oxygen concentration was maintained a high vaues, and fish of defined sze and age were
acclimated to well-defined, high temperatures. Field studies will be mentioned where they are
most appropriate to our purpose. Studies of other sdlmonids are mentioned but not emphasized
inthisbrief review.

2.2 M ORTALITY

A common mortdity-based measure of upper thermd tolerance is the incipient letha
temperature, or ILT, caculated as the temperature a which haf of a group of experimentd fish
will die. Because fish have a limited ability to adapt to gradualy increasing temperature, ILT's
increase dightly with acclimation temperature up to an upper limit. This measure of high-
temperature tolerance has not been found to vary much within a given species. For example,
Bidgood and Berst (1969) tested juveniles of four populations of rainbow trout that homed to
different streams in the Great Lakes region. Despite their presumed genetic isolation, al four
populations, acclimated to 15°C, had ILT's between 25 and 26°C under the experimentd
conditions.

A smilar sat of experiments involved juveniles of awarm-water-adapted rainbow trout and two
hatchery drains (Kaya 1978). The warm-water strain were the descendants of rainbow trout
planted in the Firehole River in Yédlowstone Park, were isolated from other populations, and
were known to inhabit reaches of the river where temperatures in summer exceeded 25°C for a
few days each summer. Although the Firehole fish tolerated elevated temperatures longer than
the two hatchery strains a intermediate acclimation temperatures, the ILT's of al fish acclimated
to 21 and 24.5°C were identical at 26.2°C.

2.3 BEHAVIOR AND PERFORMANCE

Fish can be stressed or impaired by a number of factors, including temperature, at levels that do
not actudly kill the fish but that are outsde the envelope of normd performance and postive
growth. Given the chance, fish will sdect a combination of conditions of temperature, oxygen
concentration, food availability, depth, etc., that is the best available compromise for surviva
and growth (Bdtz et al. 1987).

A west-coast complement to the observations of Kaya is the work of Nielsen et al. (1994),
who studied juvenile stedhead in streams where warm summer temperatures resched levels
normaly consdered to exceed hedthy conditions for this species. In Rancheria Creek
(tributary to the Navarro River), where deep dratified pools offered cooler water with high
oxygen content, foraging in the main stem decreased and aggressive behavior increased as
temperaturesrose to 22°C. At tha point, fish of al szes would take refuge in the cooler pool
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habitat for the warmest part of the day, returning to the main stream when ambient temperature
there fell back below 23°C. However, in the Middle Fork Ed River, where dratified pools
exiged but had low oxygen content, juvenile stedlhead were observed actively feeding in 24°C
water rather than taking refuge in the cooler pools. These observations are in accord with the
results of Cech et al. (1990), who showed that hypoxia depressed rainbow trout metabolism at
15°C, but killed the trout a 20°C.

In a classic study, Fry (1948, re-presented in Brett 1956) showed that oxygen consumption in
rainbow trout increased up to an ILT of 26°C. The higher oxygen consumption implies greater
energy requirements, which must be met by increased food consumption if the fish are to
continue to grow. More recently, Myrick and Cech (1996) tested two strains of rainbow trout
aswdl as Kern River golden trout (Oncor hynchus aguabonita). These sudies, usng modern
equipment, found lower oxygen consumption in resing fish a 25°C than at 19 or 22°C,
perhaps indicating the onsat of physiologica dysfunction. Follow-up work (Myrick, persond
communication) showed that these same fish, when held at 25°C and fed to satiation, did not
grow over a 30-day period.

Myrick and Cech (1996) did not measure ILT, but did find that dl three strains of trout had
identicd criticd temperature maxima (CTM). The CTM is a useful measure of thermd
tolerance in circumstances where large numbers of fish are not available to be sacrificed. Rather
than gradudly approaching a letha endpoint, the temperature is raised more rapidly, and the
temperature at which haf the fish lose equilibrium is noted. In another sudy employing CTM,
Lee and Rinne (1980) found that thermd tolerances of five trout species (rainbow, brown
Salmo trutta, brook Salvelinus fontinalis, Arizona Oncorhynchus apache, and Gila O.
gilae) were dl essentidly the same. Lee and Rinne dso tested these five trout species in
fluctuating temperature regimes, wherein the temperature cycled by 6C over a 24-hr period,
and both minima and maximawere raised by 1°C every 48 hrs until dl fish logt equilibrium. The
ranbow, brown, Arizona, and Gilatrout al tolerated a maximum fluctuating regime of 21-27°C,
the brook trout, 22-28°C. So in both these studies, where trout species from southern
geographic locations might have been expected to be more tolerant of high temperatures, they
were found not to differ from other sdmonids asregards CMT.

Cherry et al. (1975, 1977) performed experiments in which severa species of fish, including
ranbow trout and two other salmonids (brown trout and brook trout), were acclimated to
various temperatures and then introduced into an gpparatus where the fish were adlowed to
choose a temperature. Like ILT, the preferred temperatures of al species tended to rise as
acclimation temperaure increased. However, dl three of the sdmonids, when acclimated to
temperatures above 20°C, preferred temperatures below the acclimation temperature. The
highest non-lethd acclimation temperature for sdmonids was 24°C (the next highest acclimation
temperature used, 27°C, killed al three species).

Short-term experiments of thermd tolerance and thermd preference dl leave out important
aspects of ecology and physiology that are essentid to real-world trout stream management. To
contribute to the maintenance of a population, young fish must not only survive, but aso grow
and mature. A measure of performance that is most applicable to fisheries management is yield
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of a population, defined as the net balance between growth and mortdity. Hokanson et al.
(1977), in aseries of 50-day experiments with juvenile rainbow trout, concluded that the highest
congtant temperature a which growth and mortdity effects would just cancel was 23°C. They
aso performed tests in which temperature was caused to fluctuate daily £3.8°C about a mean.
At an average fluctuating temperature of 22°C, growth was not sgnificantly different from zero,
and dl fish died within ten days. The authors further noted that reports of increased trout
mortdity at above-optimum (for growth) temperatures were common in the literature.

Some of the increased mortdity of rainbow trout exposed to high temperatures is manifested as
delayed mortality after brief exposures. For example, Coutant (1973) demonstrated increased
susceptibility to predation in rainbows that had been exposed to high temperatures for only 20%
of the time necessary to cause observable disorientation and at only 10% of the exposure time
that resulted in 50% mortdity in the range from 26 to 30 °C. Predation was not a factor in the
experiments of Hokanson et al. (1977), so presumably other deleterious effects of temperature,
such as susceptibility to pathogens or sress-related illness, lead directly or indirectly to death
over expended exposure periods.
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3.0
DisCussION

This sampling of the extengve literature on saimonid therma biology can be summarized this
way:

1. Stedhead/rainbow trout, regardless of acclimation temperature, will not sdect water
warmer than 22°C when given the choice of suitable forage and oxygen content at lower
temperature.

2. This species, including those stocks from warm environments, has not attained an incipient
lethal temperature (ILT) greater than 26.2°C.

3. The metabalic rate of active rainbow trout (as well as other fish) increases a high
temperature, invoking high energy demands that may not be sustained in field Stuations.

4. There is no evidence that a stedlhead/rainbow trout population can experience a net yield
(positive growth minus mortdity) at daily average temperatures > 22°C.

Southern stedhead live, dmost by definition, at the southern extreme of the range of the species
aong the west coast of North America. It has been suggested by Benneit (1987, cited in
Nidlsen et al. 1994) that high summer temperatures limit the range of dl sdmonidsin Cdifornia
Smilarly, Cech et al. (1990) speculated that rainbow trout would not occur where stream
temperature exceeded 25°C. In this review we searched for evidence that southern steelhead,
or any other genetic isolate, might possibly have evolved greater thermd resistance than other
grains of the species. Kaya (1978) did show that at intermediate acclimation temperatures, the
Firehole River rainbows had increased resistance times to elevated temperatures compared to
hatchery fish. However, the difference vanished at higher acclimation temperatures. In other
words, the Firehole fish, when held at temperatures of 17°C or higher, had no advantage over
the hatchery fish when exposed to temperatures 3 26°C. Southwestern trout species, Kern
River golden trout (Myrick and Cech 1996) and Arizona and Gila trout (Lee and Rinne 1980),
were not found to have increased resistance to high temperature.

Based on evidence from controlled experiments, it seems reasonable to suggest that
steehead/rainbow trout observed actively feeding at temperatures 3 23°C are fish living at the
outer edge of ther survival envelope. These fish are probably not growing, and in fact are likely
experiencing higher rates of mortdity from direct and indirect effects of eevated temperature.
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4.0
CONCLUSIONS

SYRTAC have shown that summer water temperatures in the mainstem Santa Ynez River and
portions of the tributaries can reach temperatures close to levels that are thought to be stressful
or lethd to rainbow trout/steelhead (SYRTAC 1997). Southern Cdlifornia steelhead are often
presumed to be more tolerant of warm water than steehead from more northerly stocks
because they evolved a the southern limit of trout distribution in North America. Rainbow
trout/steelhead have been observed feeding at temperatures above 25°C in the Santa Ynez
gysem (SYRTAC 1998 and Carpanzano 1996). These observations suggest that
stedhead/rainbow trout in southern Cdifornia have different temperature tolerances than fish of
more northern stocks, however, these observations have not been confirmed with laboratory
gudies. In the physiologica studies of temperature tolerance and CTM for trout, increased
resstance to high temperatures was not evident in rainbow trout even those living in very warm
environments (Lee and Rinne 1980; Myrick and Cech 1996; and Kaya 1978). These studies
strongly suggest that the upper letha temperature for southern Cdifornia rainbow trout/steelhead
may not be greater than that of other steelhead stocks (26.2°C), dthough southern fish may be
better able to tolerate temperatures dightly lower than these lethd limits.

To contribute to the maintenance of a population, young fish must not only survive, but aso
grow and mature. A fish's metabolic rate increases in warmer water, resulting in incressed
energetic demands for oxygen and food until the upper incipient lethd temperature is reached
(Fry 1948 in Brett 1956, Brett 1971, Fausch 1984). In studies of juvenile rainbow trout,
Hokanson et al. (1977) concluded that the highest constant temperature at which the effects of
growth and mortaity balance out was 23°C. They adso performed tests in which temperature
was caused to fluctuate daily £3.8°C about a mean. At an average fluctuating temperature of
22°C, growth was not Sgnificantly different from zero, and dl fish died within ten days.

Water temperature guiddines, based on general knowledge of the temperature rdations of this
species (e.g. Hokanson et al. 1977, Raeigh et al. 1984), have been proposed as 20°C mean
daily and 25°C daily maximum as acceptable habitat conditions. Based on Hokanson et al.
(1977), a mean daily temperature of 22°C may be a threshold between acceptable and
unsuitable from a long-term metabolic perspective. In the SYRTAC gudies, these guiddines
have been used to evaduate habitat suitability and to identify potentially stressful situations, such
asin the maingem severd miles below Bradbury Dam (SYRTAC 1997).

G-4-1
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STATE OF CALIFORNIA.THE RESOURCES AGENCY : GRAY DAVIS Governor

DEPARTMENT OF FiSH AND GAME

South Coast Region

4943 Viewridge Avenue

San Diego, California 82123

(619) 467-4201 ' .

FAX {619) 467-4239 ) el

June 25, 1999 S

Ms. Jean Baldrige, Sznior Fisheries Consultant
Entrix _

590 Ygnacio Valley Road, Suite 200

Walnut Creek, California 94596

Dear Ms. Baldrige:

The California Department of Fish and Game (Department) has reviewed the Santa Ynez River Fish
Management Plan (Plan). The Department offers the following comments for your consideration.

Overall, the plan describes numerous options that will facilitate meeting the Department’s goal of
restonng the Santa Ynez River’s steelhead population. The Department strongly supports those
options providing for restoration and enhancement of habitat conditions in the main stem Santa
Ynez, and its tributaries downstream from Bradbury Dam. We encourage continued evaluation of
those options that would reestablish steelhead populations upstream of Bradbury Dam. We
understand the above dam options have various institutional and technical issues. These issues must
be addressed before the above dam option can be considered a viable, integral component of
_steelhead restoration in the Santa Ynez River (SYR). The Department does not, however, support
using artificial means to supplement steelhead poputations, such as hatchery programs and spawning
channels. The following is detailed discussion of the alternatives we believe would best serve our
steelhead restoration goals. We have provided a summary chart of our comments on options 1-36
at the end of this letter.

HILTON CREEK

Restoration and enhancement of steelhead rearing habitat, especially during the warmer spring,
summer and fall penods, would substantially increase the potential for steelthead restoration in the -
SYR. Flow augmentation in Hilton Creek is an achievable, effective means of directly increasing
the quality and quantity of rearing habitat downstream from Bradbury Dam. Eliminating existing
barriers to fish passage within Hilton Creek would compound the benefits obtainable from flow
augmentation by potentially linking spawning habitat with increased rearing habitat effecting
increased steethead production. As such, we have identified flow augmentation and barrier removal
in Hilton Creek as high priority altematives.
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MAIN STEM : Flow augmentation and Channel restoration

Flow augmentation and channel restoration in the main stem is another management action
potentially improving the quantity and quality of spawning habitat. The flow regime and water
availability required to achieve the intended improvements, and the technical and institutional means
of providing the necessary regime, will require Further evaluation. Such eva uatzons should ke
integral components of the Fishery Management Plan.

HABITAT ENHANCEMENT

Habitat enhancement alternatives, specifically altemmative numbers 8, 9 and 10 ,should be considered
high pricrity actions. These actions would not only increase habitat diversity and complexity, but
also substantially increase the potential benefits associated with increased flows. As such, we
recommend that alternative number 8 be added to the Plan. Riparian restoration would strengthen
banks, providing structure necessary to develop pools, undercuts and rootwad type habitats, and
develop sources of terrestrial based food supplies and woody debris. While this alternative may not
- directly improve habitat by shading such a wide river and reducing water temperatures, a healthy
riparian forest could provide sufficient shading when flows are low and follow the stream bank. A
healthy riparian corridor {s essential to the integrity of a healthy fluvial system and should be
targeted in 2 plan intended to improve instream habitat conditions, and overall system health. The
Bureau of Reclamation(BOR) WR94-5 Vegetative Management Study (not yet released) would
provide some of the analysis needed to develop riparian vegetation enhancement possibilities.

Stéeihead spawning and rearing habitat may also he increased by extending the channel of lower
Hilton Creek, as represented in alternative number 33. If feasible, the channel extension would
further capitalize on flow augmentation in Hilton Creck. As a participant in the Hilton Creek
Working Group, the Department supports the concept of a channel extension but also acknowledges
that ongoing evaluations need to be completed to determine if sufficient surficial flow of suitable
quality can be maintained in either of the proposed channel alignments to provide the desired habitat
benefit for steelhead. As such, we have given this management alternative a conditional high priority
status.

Fish passage is another critical component of anadromous fish habitat. Removing barriers in
tributaries presently or potentially possessing suitable rearing and spawning habitats is an effective,
direct means of increasing habitat availability, per the discussion above on Hilton Creek. A
discussion of the other tributaries downstream from Bradbury Dam, relative to potential restoration,
including barrier removal should be included in the Plan. The Department has provided extensive
input on which tributaries might be suitable, and as a part of the Working Group will continued to
help develop this option.
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Low flow conditions in the main stem can present passage problems to both upstream and
downstream migration. Flow augmentation could minimize or eliminate most fish passage problems
in the main stem downstream of Bradbury Dam.

Fish passage around Bradbury Dam (Alternative 17) should be considered a viable option pending
the outcome of the foliowing considerations: 1) actions taken downstream, 2) evaluation of the
technical feasibility of providing successful passage, and 3) evaluations of the potential impact of
reintroducing steelhead into the upper system. Trapping and trucking fish over an existing
impediment to migration such as Bradbury Dam is not considered to be in conflict with the
Department's Steelhead Policy, per the California Steethead Management Plan. Ofthe five trap and
truck options (Alternative 35,36,39,40 and 46) , however, there is some confusion on our part as to
how these differ, and why some are acceptable and others are not. For the discussion of trap and
truck options to go further, it will be important to distinguish among €ach of these alternatives, with
the advantages and disadvantages clearly delineated.

Thank you for the opportunity to review this document. [f you have any questions regarding our
comments, please contact Ms. Morgan Wehtje, Department of Fish and Game, 1933 CHIf Drive,
Suite 9, Santa Barbara , California 93109, or by telephone at 803-491-3571.

‘Sincerely,

Regional Manager

ce: Department of Fish and Game

Ms. Morgan Wehtje
Santa Barbara

Mr. Dwayne C. Maxwell
Long Beach

Mr. Bill Snider
Sacramento

Mr. Rob Titus
Sacramento

Mr. Maurice Cardenas
Santa Barbara
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Alternative  Comment
1 Agree. Conjunctive use of warer rights releases and Fish Reserve Account water will provide an
increase in year-round spawning and rearing habitat.
2 Agree, Direct recharge of ground water will have uncertain benefits for fish habitat.
3 Agree. Managed tlood conrrolled spills will have low biological benefit
4 Agree, Additional mainstem flow relaases from the Fish Peserve Account witl have an gverall
bensfit to aquatic resources.
5 Agree. Reservoir surcharge will provide additional water for habitat maintenance
] Agree. Purchase of water rights has limited potential
7 Agree. Option to recirculate water is not feasible
8 See specific comments in text. Should be included as an alternative
9 Agree. Option needs some discussion of possible drawbacks or habitaz parameters of subject pools.
10 See number 9
Il Agree. Cption should recognize future possibitity of adding spawning gravels under a set of wei]
defined conditions. ' :
12 Agree. Conservation easements would: require 1anddwner participation,
13 Should inctude ali known barriers on the lower SYR mainstem and extent of ifnpediment to
migration, )
14 Agree, Brcac.hing of SYR lagoon will have low biclogical benefit, and undetermined affects.
13 Agree. A fish ladder is not feasible at this time,
16 See 13
7 See specific text. Relocation while not in conflict with DFG policy may have “institutional”
obstacles
L8 See 17
19 DFG does not consider this option feasible, Wholescale removal would have the potential to harm
Steelhead, and would have, at best, a temporary effect on rargeted warmwater species. All requests
to remove fish species from the SYR shouid be reveiwed by NMFS, USF& WS, and DFG.
20 Refer to current DFG angling restrictions on the SYR .
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21 Not an acceptabie option. DFG policy on native trout populations needs 1o be addressed prior to
planning this management altermative.

22 Broodstock supplementation should not be considered at this time.

23 See 22 |

24 Currently in review by NMFS and DFC to determine feasibility.

23 Agrees. Purchase of water rights for resource needs would have low success potential,

26 DEG is currently evaluation operation limits of pumping water from Cachuma into Hilton Creek.
DFG supports the watering of Hilton Creek by the siphon method.

27 Agree.

28 . Agree.

29 The plan should identify tributaries and their proposed instream strucnures or enhancement beneﬁts.
The proposed structures should be prioritized based on cost benefit or other considerations. A
streambed aiteration agreement will be required for these proposals.

30 Agree. Refer to number 29 for additional comments

3 Supports conservation easement participation by landowners

32 Refer to Number 29

33 Refer to Number 24

34 ‘Refer to Number 24

35 See specific text.

36 Agree

37-46 See specific text.
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June 29, 1999

VIA FACSIMILE

Jean Baldridge

Entrix, Inc. :
590 Ygnacio Valley Road, Suite 200
Walnut Creek, CA 94596

Re: Comments on Draft [ower Santa Ynez River Fish Management Plan

Dear Jean:

The City of Loxﬁpoc submits the following comments on the draft Lower

Santa Ynez River Fish Management Plan:

Yolume I: Management Plan

No comments at this Itime.

Yolume II: Appendices

© Page B-1-1: The last bullet point should be amended as follows:

“. .. maintain groundwater recharge requirements as set forth in
WR 89-18 and WR 94-5, or as amended by the SWRCEB
(downstream water rights}.”

Page B-2-1: Table 2-3 should provide some quantification or deﬁnitipn of the
- terms “relatively abundant,” “relatively common” and “present but in low
numbers.”

Page B-3-3: The discussion in Section 3.3 on Downstream Water Rights needs
to be rewritten as it mischaracterizes the downstream water rights and

WR 89-18. The following must be deleted from the report as it misstates the
Nature and origin of the downstream water rights: :
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“Current water rights for users downstream of Lake Cachuma
were set forth by the SWRCB in 1973 (WR 73-37), as amended in_
1989 (WR 89-18). These water rights and their associated
releases from Lake Cachuma are principally structured by
creating two accounts, and accruing credits (storing water) for
the above and below Narrows areas in Lake Cachuma.”

The downstream water rights are appropriative and overlying groundwater
rights that were acknowledged by the State Water Resources Board (“SWRB")
in Decision 886. Neither the SWRB nor the SWRCB has conferred any water
rights on the downstream water right holders. WR 73-37 and WR 89-18 are
orders that require Reclamation to release water o protect the existing
downstream water rights.

Please inform me if Lompoc’s comments and changes are not acceptable

and if they are not to be included in any future version of the Fish Management
Plan. In the meantime, please do not hesitate to contact me if you have any
questions regarding this matter.

Very truly yours,

M% :

Donald B. & «

Attorney
DBM:sh
cc: Gary Keefe
Sharon Stuart

Stuart T.. Somach
Paula Landis
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_ RECEIVEL
Ms. Jean Baldrige, Project Coordinator SNTRIX, NG
Santa Ynez River Fisheries Technical Advisory Committee LRONT DESKD

Entrix, Inc,
59Q Ygnacio Valley Road, Suite 200
Walnut Creek CA 94596

Subject: ComMENTS REGARDING TAC'S LOWER SANTA YNEZ RIVER FiSH MANAGEMENT PLAN,
VOoL. 1 MANAGEMENT PLAN AND VOL. 2 APPENDICES, APRIL 10, 1999

Dear Ms. Baldrige:

My wife and [ just returned from the coast, and your letter of June 2 and enclosures were among
over twe weeks of accumulation. Thank you for your kind acknowledgement of my letter and
enclasure to you regarding what | determined to be the general pubiic's invitation to comment
on your group's recommendations for the restaration of the historical cold-water aquatic
resources of the Santa Ynez River System, both flora and fauna.

Again, time constraints and other will not ailow me to comment fully and directly to the
voluminous amount of information you forwarded to me on June 2, 1999. | am just completing
months of comment work on CRITICAL HABITAT DESIGNATIONS for the Natioral Marine Fisheries
Service. Please consider all comments made in my EIS for the Cachuma Project forwarded to
you on May 18, which has great relevance, as well as the following very generaiized outline
statements developed after a cursory run-threugh of your two voluminous amounts of your
stated management alternatives, etc., forwarded to me on June 2, 1999. ..

: Generalized Comments and Statements

+ There will be "hard science” challenges to your atleged assumption that the "Fish
Management Plan” alternatives as proposed will not adversely affect listed "threatened” or
"endangered"” species... | would join such "hard science" challenges regarding such an
assumption. . '

* The "fish reserve account” violaies presentiprior Fuiiic Foliuy decisions, the miost obvious
being Section §937 of the California Department of Fish and Game Code.

« There's nothing in the two documents that, through "hard science” scrutiny, can justify the
so-called water flow release regimens as recommended from Cachuma Dam (Bradbury) that
will guarantee the restoration or prevent extirpation of “threatened” or "endangered” cold-
water aquatic resources of the Santa Ynez River, flora and fauna. It would not pass muster
or fit within the guidelines of "conservation” as defined under Section Ii-3 of the Federal
‘Endangered Species Act: quality, quantity, temperature, puise flows, etc.

« 1 found no quality mitigation and restoration efforts proposed regarding the Santa Ynez
River's historical and extensive estuarine system. Under the Federal Clean Water Act and
its "303-D impaired Water Body Standards," one would no doubt find the Santa Ynez
River estuarine system receiving a failing grade.
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ENTRIX, INC.
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June 17, 1999

Robert Almy

Santa Barbara County
Water Agency

123 E. Anapamu Street
Santa Barbara, CA 93101

Jean Baldridge

ENTRIX, Inc.

590 Ygnacio Canyon Read
Suite 200

Wainut Creek, CA 94396

_Dear Rob and Jean:

The Environmenta] Defense Center (EDC) appreciates the opportunity to provide input into
the development of the Lower Santa Ynez River Fish Management Plan. We have reviewed
the draft Pian, and submit the following comments for your consideration, response, and
incorporation into the final version of the Plan as appropriate. The comments are intended to
improve the Plan and facilitate successful restoration of steelhead in the river.-

Executive Summary

In the third paragraph, the Plan tries to express the broad public and agency involvement and
consensus in the Consensus Committee process, the MOU, and development of the Plan. It
should be noted in-the Plan, howevet, that while there has been broad-involvement, that there
has been substantial disagreement over basic key issues such as what “providing a reasonable
balance” means or if that is appropriate, whether ornot the upper basin should be analyzed for
its potential to help protect and recover the steelhead population, whether the goal should be
to study and maintain the species or to restore it, and whether or not 2,000 acre feet per year
(AFY) is adequate to accomplish either goal, '

Therefore, we would suggest some minor edits to the third paragraph on page EX-1.
Specifically, the text should state which entities are signatories to the MOU, and which entities
(including the EDC and other environmental greups) selected not to sign the MOU but have

- been invelved by “closely monitoring the process.” '

In the second paragraph under Steethead and Their Habitat on page EX-2, we suggest the
following changés (proposed additions are underiined):

“Other than the area fed by the Lompoc Wastewater Treatment Plant, there is often little or no
flow in segments of the mainstem below Cachuma Reservoir and in the lower reaches of the
tributaries below Bradbury Dam from August until the onset of the rainy season,”

0& GARDEN ST, SANTA BARBARA, CA 93101 » (805} 943-1422 FAX: [805} 962-7152 E-MAIL: edc@rain.org
31 N. OAK ST, VENTURA, CA 93001 « (805) 643-6147 FAX: (305} §43-4148 E-MAIL: edcvent@west.net
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Please note that most of the river above Cachuma Reservoir is perennial, and long reaches of
the tributaries above Cachuma are aiso perennial. It may also be important to state that, while
at times there is no flow, there are segments of the river and tributaries that sustam isolated
pools without flows connecting them.

“Even before construction of the dams in the basin, portions of the mainstem below the dam
typically dried during the summer. As 2 consequence, steelhead historically used the lower
mainstem as a migration corridor to reach spawning habitat in the mid and upper baSlH, andin
portions of trlbuLanes that maintained pereanial flow.”

In the next paragraph at the top ofpace EX-3, the first sentence should be augmented by the
parase “in more northerly streams.” The: thermal criteria referenced were largely developed
through studies of more northerly steethead populations.

The end of this paragragh should have the following elause added: “vet steelhead/rainbow
trout have survived under these conditions,” Otherwise this portion of the Plan makes it sound
like the fish cannot survive in these locations when in. fact they have.

The following paragraph discusses the purpose of the Plan. It “responds to concerns about
providing a balance ...” It would be more accurate to state that the Plan “responds to
concerns about the failure to maintain habitat conditions to keep steelhead in good condition
and to prevent the extirpation of the Santa Ynez River steelhead run.” These were the
concems raised by CalSPA in its various challenges of the water rights permits held by the
Bureau and south coast water agencies, and it is these challenges that the plan is ultimately
being developed to respond to. 'We recommend that the same sentence coantinue to state: “a
well as evaluates and recommends flow and non-flow related actlons that reduce the Caehuma
Project’s impacts to fish and fish habjtat.” .

Instead of “provide a high benefit,” page EX-3 of the Plan should state in the same paragraph
“offset impacts of the Cachuma Project.”

We fail to see why the Plan needs to state that the management actions “are consistent with
water supply availability” when it says that all management actions are “nonflow-related.” The
plan does include flow related options.

One option that must be included but is not is water conservation. Water conservation
increases the amount of water available for fish restoration, and thus makes more options

“cousistent with water supply availability.” Why does the Plan not include water conservation
as an option for fish habitat improvement, and can it be added?

In the Executive Summary on page EX-S, the sectienventiﬂed Create New Habitat would be
more appropriately titled Restore Habitat. In this section, reference is made to the provision of

Printed on 100% Recyclad Paper
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2,000 AF in years when the resecvoir holds more than 100,000 AF, and less than 2,000 AF
when there is less than 100,000 AF of storage. The County and Entrix should be aware that,
in terms of environmental review under CEQA for this project, the baseline condition is the
condition at the time environmental review is injtiated. (CEQA Guidelines Sectior 15123) In
this case, an EIR is being initiated currently, and therefore the current baseline conditions are
those existing now. The current conditions include 2,000 AFY of water pursuant to the MOU.
Thus, the provision of 2,000 AFY, in terms of CEQA, 1s not a beneficial impact for steethead,
Similarly, the provision of less than 2,000 AFY would be 2. detrimental impact under CEQA
pursuant to the recently amended CEQA Guidelines addressing baseline conditions.

Surcharging of the reservoir means that there will be fewer spills to facilitate steelhead
migration. How many less spills will oceur as a result of surcharging the reservoir by |75 feet,
by 1.8 feet and by 3 feet, and how will this affect steelhead? Also, the duration and magnitude
of spills will be reduced. How will this affect steelhead? A detailed hydrological analysis of
these issues is warranted before a decision is made to surcharge the reservoir by increasing the
height of the flashboards or otherwise modifying the dam. Once a hydrological assessment is
made, a biological impact analysis of the reduced flows on steelhead must be undertaken to
understand if] in an effort to improve conditions for steelhead, adverse impacts may resuit.
Raising the height of a dam and in the process reducing the frequency, duration and magnitude
of the spill events (that have enabled steélhead to survive) in an effort to benefit steelhead may
have the opposite effect. ' :

A variation on this measure would allow for some spill to ocour at elevation 7307, but in a
centroiled manner that allows surcharging to oceur concurrently with the spill event, This may
be the best of both worlds - not preventing the spill from occurring and at the same time
storing water for future fish releases, W suggest that this modified surcharge scenacio also be
analyzed in the environmental review document for any changes to the permit conditions
pursuant o WR 94-5 (i.e. the upcoming EIR) as an alternative or as a mitigation measure to
reduce the impacts of reduced spill events on steelhead.

On page EX-6, under Improve Exdsting Habitat, the Plan should specify what structural
improvements are contemplated to increase the amount and quality of steelhead habitat. Just
below this, the Executive' Summary addresses improving access to habitat. Number 3b
discusses the cascade on Hilton Creek, but the Plan does not discuss modifying the Highway
"154 bndge on Hilton Creek. This structure also may partially or completely block steelhead
migration to several miles of suitable steelhead spawning and rearing habitat, and should be
addressed in the Plan.

The next page, EX-7, discusses increasing public awareness. One way to do this is to increase
enforcement. By increasing enforcement against pcachers and landowners and agencies that -
violate rélevant environmental laws, funding caq be brought in to do more public cutreach and
restoration. Enforcement actions typicaily require violators to tmprove habitat as a means of
offsetting impacts, so increased enforcement can Facilitate restoration actions on private and

Priated an 100% Recycied Papar
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other lands. Additionally, by publicizing every citation issued and fine levied, fewer people
may be willing to risk the repercussions of illegally fishing for steelhead in the watershed and
medifying streams without permits.

Under Implementation on Page EX-7, the Plan states that a Fish Reserve Account can be
established unmediately, however, this has alrsady been done. As noted above, the baseline
conditions for the purposes of CEQA are those that exist now, and this includes the 2,000
AFY. ‘ '

On the last page of the Executive Summary, “the remaining management actions” that will be
completed are listed in the last three bullets on the page. Unfortunately, by including the
wording “and / or,” the text currently states that not all of these actions may be taken. The
word “or” should be deleted from the text in the final version of the Plan.

The final paragraph in this section, immediately above Funding, describes conservaticn
easements along El Jaro Creek, and states that the easements will protect 6 to 8 miles of the
creek.” Please explain how the conservation easements would protect these creeks which are
already protected by a host of local, state and federal regulations and policies. For instance, El
Jaro Creek and its surrounding riparian buffer area is already protected by mandatory General
Plan provisicns. Fish and Game Codes prevent the modification of the stréam without a
Streambed Alteration Agreement and carefil review by the DFG. The federal Clean Water
Act prohibits discharges into the stream, including the discharge of fill or dredge materials, and
the Endangered Species Act preciudes activities anywhere near the strearn that would threaten
to impact steelhead trour, Thus, it is hard to imagine what additicnal protection for the
streams and steelhead conservation easements could provide. :

It is true that existing agricultural operations including row cropping and grazing are adversely
affecting the streams. This could be reduced if large setbacks were established along the
creek’s buffer areas. The conservation easements thus, ta be effective, must extend well away
from the riparian areas and top of banks, perhaps on the order of at least 200 feet, to be
effective, and must prohibit the harmful activities stated above. Otherwise, the creeks are fairly
well protected now and placing them in conservation easements may not add to the existing
protection.

Introduction

On page 1-1, the Plan states that it was developed in a consensus-based process by local, state

and federal agencies, environmental groups, landowners and other interested parties. This is
not, however, the actual case. For one, aqur group, while we are very supportive of steelhead

* restoration, does not suppart the entire Plan ag currently written, and we believe that is true for

other groups and likely for some landowners as well. This self described consensus-based

process is an attempt to make it appear that all involved believe this Plan is the solution to save

steelhead, but that is not the case. The process was and is an attempt at consensus building,

but cannot be accurately described as a consensus process because involved interests disagree
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over the measures and their potential for success. The text should be changed in all
appropriate locations to reflect the attempt at consensus, rather than to incorrectly describe the
process as a true consensus. ' )

Page 1-3 lists the “organizations and agencies” that, while not MOU signatories, are
participants in the SYRTAC. The Plan should specifically state that these groups and agencies
selected not to sign the MOU.

In Section 1.2, the goal stated should be expanded to include “reduce the impacts of the
Cachuma Project” in addition to benefiting fish and other species. Just below these objectives,
the section on constraints and limitation should be augmented. “The opportunities for
implementing management actions are constrainad by several factors,” according to the Plan.
In addition to those listed, the more obvious constraints include: 1) the existence of water
projects and water diversions in the river; 2) the lack of effective water conservation programs;
and 3) the fact that the dam is a major migratory barrier. Implementing management actions
would be far less constrained if it were not for these three factors. Therefore, they should be
listed in additicn to the five included.

In the first paragraph on page 1-4 of the Plan, it is stated that, “Actions on private lands will be
impiemented only through voluntary participation by private landowners.” There are
permitting and enforcement cases, however, when regulatory agencies can require certain
restoration actions to be implemented on private lands; so the foregoing statement is not
eatirely accurate. The Plan should also mention the ability of regulatory agencies to take
advantage of restoration opportunities through their permitting processes (1.e, permit
conditions) and through the enforcement of violations of local policies and zoning ordinances,
and state and federal laws, such as the Fish and Game Codes, the ESA and the Clean Water
Act. These situations may be the most usefis] opportunities to get real restoration actions on
private lands to benefit stecthead, but the Plan fails to recognize this. The second bullet under
Adaptive Management Strategy gets at this issue, but the Plan would be clearer to explicitly .
express when agencies can and should be involved in restoration on private lands, where a
majority of the habitat in the Lower Basin probably exists.

Proposed Management Actions _

Some of the options in Appendix A which were not carried further for additional analysis merit
closer attention. For instance, Option 2 was discarded because it had “uncertain benefits for
fish habitat.” For this reason, it should be analyzed in more detail, perhaps in the EIR, to see
what those benefits may be. Options 6 and 25 were discounted because there is reportedly not
- water available for purchase. How much effort was put into attempting to purchase water?
These options would have significant benefits for steelhead, and it may be that water is
available if the price offered is great enough. Please provide more detail regarding why these
options were not pursued further, and an explanation of why no water is available for
purchase. Could it be that water would be available if the price per AF was higher?

+
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Ogtions 12 and 13 are not being proposed because of a reported lack of landowner interest. In
terms of CEQA review; alternatives cannat be dropped merely because the project spcnsor
does not own the land (Citizens for Goleta Vailey v. Santa Barbara County). Based on this,
we feel it approprate to analyze these options in more detail in the Plan or the environmental
review document that is forthcoming. Lastly, Option 22 seems to warrant additional
investigation. The EDC is aware of no institutional obstacles to this option, and the US Forest
Service would likely be supportive of such an approach. '

On page 3-1, the statement is made that “The majority of rainbow trout/steclhead habitat is
located on private property.” While this may be true in the lower sectioa of the river’s
watershed, mush of the steelhead/rainbow trout habitat in the entire watershed appears to be
located on public propemes

- The Plan, on Page 3-2, lists the objectives of the management actions. It would be appropriate
to inciude in this list the following: “mitigate impacts of the Cachuma Project.” Considering
that the Santa Ynez River population of steelhead is endangered largely as a result of Bradbury
Dam and the Cachuma Project, mitigating the impacts of the project and the dam in order to
maintain and recover stecthead is one of the objectives of the Plan.

Under Types of Actions, on page 3-3 the Plan addresses fsh passage in tributaries. The Plan
should specify the modification of the barrier at Highway 154 and Hilton Creek just as it
specifies the “small cascade” on Hilton Creek. If the Plan is tc be specific regarding certain
impediments, then it should be consistent and mention other known barriers.

Page 3-4 describes some of the numerous constraints that work against implementation of the
management actions. One such constraint that we feel should be specifically called out is the
presence of Bradbury Dam. The dam is a limitation on the types of management actions that
can be pursued. For instance, if the Cachuma Project were 2 surface diversion with no
impoundment, then management actions dealing with the upper basin would be more feasible.
Thus, the presence of the dam should be referred to a major constraint on the types of actions
that the Plan deems as feasible.

Page 3-5 makes an interesting distinction between those actions that can be implemented by
Reclamation or the water agencies without cooperation from landowners and/or other
agencies. While we recognize that, in some cases, it may be easier to impiement actions that .
are solely under the discretion of the Bureau and/or water agencies, that is no reason to make a
blanket statement that those actions are higher priority than actions requiring coordination with
other agencies. A casein point is the set of actions that deal with upstream sections of the
watershed. The US Forest Service is a very willing and cooperating agency. Yet since actions
that involve the Farest Service are defined as lower priority because they require cooperation
with other agencies, they may not be pursued.
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The distinction between actions that can be done by the Bureau or water agencies and those
that require additional coordination is an artificial distinction that in some cases may work
against the ultimate goal of the Plan. Each action should be considered on its merits and
individual feasibility. A more appropriate classification system is as follows: Actions that
require coordination with unwilling or uncooperative landowners or agencies are lower
priorities because of the difficulty of getting everyone to agres. Actions that require
coordination with cooperative agencies or landowners would become higher priorities. If
actions that require coordination with others are feasible and effective, they should be placed
as high priorities.

- An example is the modification of the Highway 154 culvert at Hilton Creek, which requires
cocrdination with CalTrans. Tt is an important restoration action that should-not be a low
priority merely because it requires coordination with CalTrans, especially when CalTrans
would likely be supportive. Another example is the downstream transport of outmigrating
juvenile from the upper basin. This option may help achieve the goals of the Plan because the
relatively healthy population of the species from above the dam could be tapped to augment
the small population below the dam, and passibly increase the anadromous population. It only
requires coordination with the cooperative US Forest Service, and thus should not be classified
as a low priority, but should be vigorously pursued if analysis (in the EIR or elsewhere) shows
it has merit. While the working group for this option suggests a wait and see approach, EDC
believes it would be fruitful to tag and transport native fish from above the dam to below, to
see if they move te ocean and back and augment the anadromous portion of the popuiation.

Conjunctive Use of Water Rights Releases and Fish Reserve Account

The term “improve” is used extensively throughout this section of the Plan, implying that this
management option will result in better conditions for steelhead. However, the term improve
is refative to the baseline condition against which change is measured. As stated previously,
the baseline conditions for CEQA purposes are as they exist today. This includes the 2,000
AFY of the MOU. This management option envisions allocating less than 2,000 AFY during -
29.3 % of the years. That means that this management option will degrade conditions for
steelhead as compared to the CEQA baseline conditions almost one third of the time,
representing an adverse impact compared to CEQA baseline conditions. This option also
includes providing more than the existing 2,000 AFY for fish and the river about one third of
the years. Therefore; on average, this option essentially maintains the status quo for steethead
and the river compared to baseline conditions. In some years there will be more water than is
currently allocated and in some years there will be less available than is currently required by
the MOU. The use of the werd “improve,” while perhaps accurate if comparing the proposed
action to the pre-MOU historic conditions, is not applicable when speaking in terms of the
CEQA baseline conditions. Similatly, the statement on page 3-12 that “this flow will
substantially increase the amount and quality of habitat in this reach,” is only correct if the pre-
MOU baseline is used as the benchmark. Since these options will be analyzed in a CEQA
document, we believe that the CEQA baseline must be used.
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This option also includes the Reservoir Surcharging component, which as described above, has-
the potential to adversely affect steelhead by reducing the frequency, magnitude and duration
of spill events. Additionally, by providing releases of water, this option will benefit non-native
fish which compete with prey upon steelhead. Thus, an analysis of the relative impacts and the
refative detriments to steelhead (s necessary to ascertain what the net residual impact will be
after the positive and negative effects are weighed.

Table 3-26 illustrates the release rate under different reservoir storage scenarios. Do these: -
figures include the leakage from the dam, which is an important Factor and part of the baseline
conditions which have enabled steelhead to survive in this system despite construction of
Bradbury Dam? Inclusion of the leakage in these figures would represent a decrease in the
amount of water available for steelhead, since the existing 2,000 AFY allotment does not
include the leakage, and leakage is part of the existing baseline. Please specify the relationship
of the leakage tc the proposed release schedule.

Ou page 3-9, the Plan states that Hilton Creek has “much better habitat for steglhead” than the
mainstem does between the dam and Hilton Creek. While this section of the mainstem has
non-native predators, it also has factors which make it potentially better habitat for steelhead
than Hilton Creek. Specifically, it has a healthy riparian canopy, shading, plentiful food
sources, gravel and pool habitats. Please explain in mare detail why the first and second
priorities were assigned as they wers.

Hilton Creek Habitat Enhancement _ _ :

The modification of the potential migratory barrier at Highway 101 involves coordination with
CalTrans, but would open up substantial, quality habitat for steelhead on some private property
and in the National Forest, where the stream is perennial. This action may be cne of the most
productive actions that we can take to restore steelhead below Bradbury Dam. It is imperative
that this action be specified in the Plan. Modification of the CalTrans structure, if appropriate
from a biological standpoint and technically feasible, should not be cousidered low priority, and-
is an essential component of steethead restoration in the river drainage. Table 3-3 mentions
this ba.mer but the text, on page 3-32, fails to mention correction of it. This is a glaring
omission that should be corrected in'the final Plan.

The extension of Hilton Creek may create more habitat for steelhead, but at the same time, it
may reduce the flow of water into the River in the section betwsen the existing confluence and

the proposed confluence, and this could adversely affect steelhead habitat in that section of the
) river. A full analysis of the adverse i 1mpacts, as well as the beneficial impacts should be
undertaken, perhaps in the context of the EIR, to determine its relative benefits for steelhead.
Inany case, if it is pursued as a viable, beneficial option, then there needs to be some sort of
mechanism, such as a steelhead-friendly cascade, to prevent movement of bass and catfish into
Hilton Creek. :
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Removal of Predatory Fish _

This restoration action is only considered as part of the fish rescue action, however it is a stand
alone option that should be called out a5 an independent action and be recommended as part of
the Plan. This action would have benefits that would be realized with or without fish rescue
operations. In 1992, hundreds if not thousands of young of the year (YOY) steelhead were
observed in the mainstem below the stilling basin and below the long pool, in an area infested
with bass and catfish. This information was ultimately reported to the SYRTAC. Loss of
steelhead YOY by predatory relationships with non-native fish is recognized as a problem for
the existing steethead population in the river according to the biological studies in the SYR
Consensus Committee compilations reports. Therefore, whether or not fish rescue is
implemented, the removal of predatory fish in select areas of the mainstem may have profound
benefits for steelhead. This action needs to be-put forth independent of fish rescue because it
does not rely on fish rescue to be successful.

Fish Rescue Relocation Sites

In terms of fish rescue, sites in tributaries below the dam should be considered and mentioned
in the Plan. Currently the Plan states that “the most fikely relocation site is the Long Pool and
mainstem between Bradbury Dam and the Long Pool. These areas do have non-native
oredatory fish that would need eradication or removal. However, other tributaries, such as
Quiota and Miguelito, where relocation has occurred in the past, and upper Hilton and San
Lucas Creeks in the Los Padres National Forest contain good habitat on public lands where no
Fredatory fish exist. Therefore, the Plan should be modified to refer to “tributaries below
Eradbury Dam” as potential relocation sites.

Public Outreach and Education : . .

This category of actions to aid in the recovery of steelhead on the river should aiso include

~ increased enforcement of existing laws and policies. It is not difficult to identify numerous
unpermitted private projects such as streambed alterations, water diversions, and land use
operations that do not comply with {ocal zoning and Comprehensive Plan policies, Fish and
Game Codes, and federaf laws such as Section 404 of the Clean Water Act. Increased
enforcement of these violations is imperative to the well being of southern steelhead in the
watershed. While regulatory agencies may not be able to access prvate land unless there is -
reason to believe a violation is occurring, frequent aerial photographs can be taken of key areas
to try to identify iflegal actions that threaten steelhead and their habitat. Therefore, we believe
that increased enforcement should be included in this section of the Plan, or as a stand alone

- action.

Actions in Cooperation with Other Agencies and Landowners

- As stated above, the distinction between actions that can be undertaken by the Bureau and / or
water agencies and those that require coordination with other agencies or landowners, and the
high pricrity placed on the first category of actions does not serve to promote the best options
for steethead restoration.  Certain actions that may be very viable have automatically been
placed as low priorities solely because they require additional coordination. Perhaps a better
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distinction would be between those actions that require coordination with an unwilling agency -
or landowner, and those that require coordination with a willing landowner or agency. This is
an important distinction. -Such projects like modification of the Highway 154 barrier on Hilton
Creek would likely be in the latter category, and should be high priority actions, while those
with clearly uawilling landowners should be placed lower on the scale of feasibility, and
pursued only in light of a permit condition placed on the landowner or agency, as part of an
enforcement action in case there was a violation identified, or when and if the
landowner/agency becomes willing. - :

Conservation Easements _

To be effective at protecting and improving steeliiead habitats in tributaries, conservation
easements must include relatively wide swaths of land bordering tributary streams because the
streams and riparian habitats are already protected. Stating that the water agencies or COMB
has purchased or will purchase conservation easements along 6 or 8 miles of a steelhead stream
sounds good, but the practical benefit for steelhead is minimal if there is little or no change in
the level of protection afforded that area. The significant impacts to steelhead from erosion
and sedimentation associated with agricutture must be dealt with in the areas surrounding
creeks, not only within the creeks themselves. We suggest that the water agencies- and
COMB-funded voluntary easements be as wide as possible and restrict grazing and cultivated
agriculture where those activities are contributing sediment to steelhead streams, or those that
may 1in the future support the species.

Riparian Enhancement

As noted above, all actions on private lands do not necessarily require landowner cooperatlon
when they are imposed as permit conditions, cor to mitigate the impacts of identified violations.
- Thus, actions such as riparian restoration, barrier removal, etc., should be imposed as permit
conditions whenever landowners propose and gain approval for actions in or near creeks that
could impact the creeks or steelhead.

Tributary Passage Barrier Removal

EDC staff has witnessed steelhead jump the concrete apron at the Highway 1 bridge over
Salsipuedes Creek under moderately high flow conditions (estimated at several hundred cfs).
“Correction” of this “barrier” should not be viewed at an important restoration action because
it is passable, although perhaps not during lower flow conditions when steelhead may or may
not be moving upstream. Instead, known complete barriers blocking access to substantial
habitats should be removed/modified. Efforts sheuld focus on those likely to have the most
benefit to steelhead. The Highway 154 culvert at Hilton Creek is not mentioned in the text,
but is likely to be a severe limiting factor for steelhead once the cascade on Bureau property is
modified for fish passage. This culvert should be mentioned other than just in Table 3-3.
Merely because some of passage barrier projects may require coordination with agencies, and.
in some cases landowners; these actions should not be classified as lower priorities than those
actions that the Bureau or water purveyors can take themselves.” They should be high priority
actions because they hold much potential benefit and because coordinating agencies, such as
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Santa Barbara County Roads Division, as stated in the Plan, have already committed to
working with the Bureau and SYRTAC.

- Genetic Protection of Southern Steelhead Stock
The options of stocking Cachuma Reservoir with native fish and/or stocking it with sterile
trout should be more closely examined in the EIR to determine the feasibility and benefits of

-such a program. Continuing the practice of planting non-native trout in the reservoir will
continue to adversely affect the steethead populatisn through genstic dilution.” Similarly, the
downstream relocation of juvenile native landlocked steelhead to below the dam should be
evaluated as an alternative or compenent thereof at a project level of detail in the EIR to assess
the relative benefits and impact reduction potential.

Evaluation of Potential Impacts and Benefits

The last sentence on page 4-1 states that the “proposed conjunctive use operations will likely
pravide a substantial benefit to the rainbow trout/steelhead population relative to historic
conditions.” On page 4-12, however, it states that “the Fish Reserve Account and the
downstream water right account have been used conjunctively since 1993.” Conjunctive use,
in fact, is not a proposed new action, but is part of the existing set of conditions that water and
resource management actions have resulted in. For the purposes of CEQA review, which any
changes to the permit will be subject to, the baseline is the existing condition, not the “historic
conditions.” Therefore, while there may be some benefit to steelhead refative to the pre-1993
conditions, compared to the existing conditions, conjunctive use is merely maintaining the
status quo, and no beneficial impact can be claimed as a result of it.

Since the TRA exists, the only potential benefit to steeltiead and the ‘river associated with
ncreased flows would come from additicnal, new surcharging, and as described herein,
surcharging has the impact of reducing winter/spring flows necessary to cue and facilitate
steelhead migration and spawning. The net biological impact of surcharging, whether adverse
or beneficial, is still an open question that requires further analysis in the EIR. Surcharging will
add to summer and falt flows at the expense of winter and spring flows. Creating a less flashy
runoff regime may benefit non-native predators and competitors as much as or more than it
helps steelhead.

Additionally, ramping up and down of fiows has also been implemented for the past several

years, and is part of the baseline. Since this practice was adopted prior to the NOP for the EIR

“for any changes to permit conditions, it is part of the CEQA baseline. Thus, while it is an

. important strategy to reduce stranding and fish mortalities, it cannot be claimed as a CEQA
beneficial impact. ' ' :

The Plan, on page 4-2, states that there would be “increased riparian growth,” and portrays
this as beneficial. However, on page 4-14, the Plan clarifies that the outcome may be “a
reduction of riparian vegetation to levels similar to pre-project impiementation.” Thus, this too
s not a beneficial impact in terms of CEQA, and the causation of new or increased flood
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control projects and their associated environmental impacts is an adverse impact of the Plan’s
implementation that needs to be considerad in the draft EIR that this Plan’s recommended
actions will soon be subject to. :

With regards to passage facilities, on page 4-3 the Plan lists Hilton Creek enhancements, It
leaves out retrofitting of the CalTrans culvertunder Highway 154. This glaring omission
substantially weakens the Plan and threatens to prevent the Plan from accomplishing its
objective of enhancing fish resources in the Lower Santa Ynez.  The Plan plays up the bénefits
of opening up 2,800 feet of habitat {which requires supplemental watering) for steelhead below
the highway. It fails to mention that above the highway, there is approximately three miles of
medium to high quality southern steelhead habitat (over a mile of which is in the public and
largely inaccessible Los padres National Forest) that would be made available by the omitted
facilitation of passage under the highway. This section of the creek requires no supplemental
watering. There is approximately six to seven time the lineal habitat above 154 as there is
below it, and the quality above the highway is far superior to that below. For this Plan to pass

- muster, it must address this important restoration action: medification of the CalTrans culvert
beneath Highway 154. -

On page 4-4, the Plan refers to predator removal, which is an important restoration action that
should be undertaken regardless of what other options are pursued, and is one that can largely
be done in Phase 1. However, this action is again only listed in the context of being done with
fish rescues, as if it would have no benefit if fish rescues were not also done. Predator control
is 2 stand alone option that needs to be pursued independently of fish rescues because there
will be juvenils steelhead in the dver regardless of whether they arz relocated there or occur
naturally.” They will be subject to predation and competition, but this can be reduced by
predator removal, a beneficial action that is not currently taking place in any organized fashion.

Page 4-5 discusses the Tributary Passage Barrier Modifications, but again fails to refer to the
more important restoration actions that could occur in this category. Please modify the text to
refer to the Highway 154 culvert at Hilton Creek. It may be appropriate to refer to the
modification of this barrier as 2 Phase 2 action which should be pursued following the
successfui lmplementatxon of the modification of the chute and cascade which currently may
limit steelhead movement up to the highway. Additionally, this paragraph should discuss the
Alisal dam which blocks several miles of excellent stesihead habitat above the reservoir it
forms. Perhaps unlike Bradbury Dam, this structure could be fitted with a fish ladder to
accommodate steeihead passage. Steelhead have moved into this creek below the dam in
recent years, and should be aﬁ'orded the opportunity to navigate the structure to the middle
and-upper watershed.

On page 4-7, the Plan inaccurately states that providing access for steelhead above Bradbury
Dam would reintreduce anadromous life history into “resident rainbow trout populaticns that
have been isolated for over 70 years.” It is our understanding that the native landlocked
steelhead have been isolated for only 45 years.
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The statement on page 4-8 that “juvenile production in the lower basin have been good during
the current wet cycle,” (s 2 relative statement. “Good” compared to what? Compared to
drougnt years post Bradbury construction, this statement may be true. The statement needs to
be qualified in terms of the baseline for comparison. Production has been relatively god
considering the fact that Bradbury Dam blocks migration and decreases fows.

Section 4.2 leaves out-an important discussion of the impacts to other “sensitive species.”
Specifically, western pond turtles and two-striped garter snakes are State Species of Special
Concern, and are impacted by the Plan’s recommendations. Positive and detrimental impacts
to these species should also be discussed. This sections does describe how the existing water
releases benefit bullfrogs, and states that this could adversely affect red-legged frogs. In
addition, it should refer to the adverse impacts bulifrogs have on the aforementioned Species of
Special Concern and steelhead. Bullfrogs eat all of these species, and benefits to bullfrogs
equal detriments to native aquatic species. The overall impact of the releases may be
detrimental to native species, and a detailed analysis of this issue is needed in the EIR.

On page 4-10, the Plan should include a discussion of the impacts of the surcharging on
terrestrial vegetation, such as oak trees and chaparral.

The section beginning on page 4-12 and titled Effects on Water Supply raises the baseliné issue
again. The Plan states that the Fish Reserve Account takes water from the Project vield,
however, this is part of the existing baseline, and will not be viewed as an adverse impact in'the
CEQA document. C '

It is unclear why the member Units would expect and accept more frequent shortages since the
2,000 AFY 1s part of the MOU and part of the existing conditions. - If surcharging provides
more water for fish, then this would not cut into the Project yield. The use of figures such as
4,200 AF represent the amount of water that the existing Fish Reserve Account (FRA) may,
‘under a worst case scenario, reduce Project yield by, but this is part of the baseline condition
since the renewed MOU established the FRA years ago. Thus, this is not a new reduction.

The Plan states that “during dry periods,” the Project would expect “substantial shortages

under baseline conditions.” However, it appears as though the term “baseline” is being used to

describe conditiens before the MQU vias signed, rather than the CEQA baseline which was the

set of conditions present at the time the NOP for the EIR was issued (May 14, 1995). While -
- the Plan is not a CEQA document, the section of the Plan on impacts and benefits will be
utifized in the upcoming EIR, and should therefore distinguish between the CEQA baseline and
historic conditions.

Section 4.4 delves into another CEQA impact category, that of Land Use, While it does not

address all relevant land use issues, with regards to transportation, it should be noted that the
- provision of spanning bridges with no instream structures te replace summer crossings, may
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benefit transportation, and is a restcration action that, in certain cases, may have some value to
stesthead.

Finally, in regards to the Plan Implementation, it is'noteworthy that the Fish Reserve Account
of 2,000 AFY is in existence, so referring to it as an action that can be implemented
tmmediately is a bit misleading. In fact, it is currently being implemented. The proposed
change would add to this amount in wet years and subtract from the existing FRA volume in
years of less than 100,000 AF storage. Similarly, conjunctive use is already being done, so this
1s another action that can be implemented immediately only because it is being done now. The
Hilton Creek supplemental watering is also being done, and is part of the baseline conditions
for the purposes of CEQA review, as is the fish rescue cperation, which was conducted
recently. Continuing with these management actions will maintain curreat COﬂdlthﬂS for
steelhead and should be encouraged in addition to new restoration actions.

As a last note, we suggest that the word “conservation” be replaced with enhancement or
restoration on the last line of page 5-5. Conservation, while a noble goal, does not convey the
goals of the Plan or of those entities involved in the process which has lead up to this point in -
time. If we were to only seek to conserve the existing resources, there would be little hope of
preserving the Santa Ynez River run due to its rather limited population size and gene pool.
Thus, the Plan must state the common intent of restoring or at least enhancing the steelhead
resource of the Santa Ynez River.

Thank you for your attention to our comments.

Sincerely,

Bnan Trautwem
Environmental Ana[_yst

cc; Jim McNamara, Bureau of Reclamation
Jim Canaday, State Water Resources Control Board
Department of Fish and Game
National Marine Fisheries Service
"US Fish and Wildlifz Service
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Mr. Jim Canaday
State Water Resources
Control Board

- Division of Water Rights
P.O. Box 2000
Sacramento, CA 95818-2000

Mr, Jim McNamara

U.5. Bureau of Reclamation

South-Central California Office

2666 North Grove Industriai Drive, Suite 106
Fresno, CA 93727-1551

Re: Notice of Preparation of Draft Environmental Impact Report for Review of the US.
Bureau of Reclamation’s Cachuma Project Water Rights Permits; Environmental
Defense Center Scoping Comments '

Dear Sirs:

The Environmental Defense Center (EDC) is a non—lﬁroﬁt pubtic interest law firm warking to
protect pubiic trust resources in Santa Barbara, Ventura and San Luis Obispo Counties. Our
organization works extensively on Santa Ynez River issues, such as water rights and
Endangered Species Act issues. We are submitting these scoping comments to the Notice of
Preparation of Draft Environmental Impact Repor: for the “Review of the U.S. Bureau of
‘Reclamation Water Rights Permits (Applicaticns 11331 and 11332), to Determine Whether
Any Modifications in Permit Terms or Conditions are Necessary To Protect Public Trust

Values and Downstream Water Rights on the Santa Ynez River Below Bradbury Dam.”

Project Description .

As a threshold matter, it is difficult to provide scoping comments at this time because the

project description relies on actions to be taken pursuant to a National Marine Fisheries
Service (NMFS) Biological Opinion (BO) that is not currently in existence. Because the public
and responsible agencies do not know what NMES will recommend, it is impossible to
determine what the project will be. Therefore, we must request that preparation of the Draft
EIR not proceed until the project is fully defined based on the NMFS BO.

The-project as described is too narrowly drawn. Not only does the projéct consist of the -
“development of revised release requirements and other conditions,” but the implementation of .
such conditions as well. The development and implementation of these measures cannot be -
reviewed separately in a piecemeal fashion, and must therefore be analyzed for environmental
impacts in a single CEQA document, . :
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The project description includes the “other reports called for by Order 94-5.” These reports
appear to include, among others, (1) a final contract renswal EIS/EIR, {2) the reports or data
compilations resulting from the MOU’s, including any extensions thereof, (3) a report on the
fiparian vegetation monitoring program in and along the margins of the Santa Ynez River
below Bradbury Dam required by amended condition 6(m) of the subject permits, (4) a study
report, or compilation of existing materials, which clearly describes the impacts, or lack
thereof, of the Cachuma Project on downstream diverters as compared.to conditions which
would have existed in the absence of the Cachuma Project. The project description should
describe these reports in detail to ensure that the contemplated EIR contains a discussion and
analysis of this informaticn.

The project description must include specific defined activities in addition to increased water
releases that will be undertaken to protect public trust resources. As presently drafted, much
of the restoration work that the Santa Ynez River Consensus Committee proposes to
undertake would not be considered part of the project. Without some degree of restoration
work, increased releases will be of little benefit to the public trust resources. Therefore, the
project descripticn in the NOP must specify what other actions are part of the project, even if
this means waiting for the NMFS BO to become available.

Furthermore, the proposed project description does not comply with CEQA guidelines, which
require that project descriptions contain “a statement of objectives sought by the proposed
project.” CEQA Guidelines § 15124, As noted in the Guidelines, a clearly written statement
of objectives will help develop a reasonable range of alternatives. The project description

- -currently has no stated objectives and thus the range of alternatives is difficult to evaluate. In
light of the listing of southern ESU of Steelhead trout as an endangered species, recovery of
the species should be one of the identified objectives of the project and the d