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Figure 1-1. Santa Ynez River Watershed



T/Ladd Cachuma's01-303

P ac

tcale b Miles
] 1 ¥ ] ]
8 LA
tieabe bn K Hiyrirr

E ;.El;/- “ ~—-‘”
i g
5 & _
G ——
al .--"i ﬁ ::;.1‘. 1.- ,_.5"1._ j
H r ( i
] \i,, . ¢ gy
e "\:.,." "I.. : r )
"?- ;l :;1(‘,‘ Y u_--" ==
b -\r‘-\\;\"i’ I"‘rblul'rl Rusirynly I(. ‘,:.;F
"I.,..Fﬂ'“'---"«-..H LT
.u'f X ot =
Fﬁrm;ﬂ H' - .“-.I‘L Jﬁﬂ" e
i \ --—!‘.ﬂ.ﬂl’; Lake

Ehoffieh! Tumini®
St tindal Bogureair
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Figure 4-10. Current Oak Tree Restoration Sites at Lake Cachuma
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Figure 4-13. Locations of Red-legged Frogs on the Lower Santa Ynez River
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Figure 4-18 has been removed
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Chart 2-2. Historical Annual Usage of Cachuma Project Water by Member Units
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Chart 2-3. Historical Annual ANA and BNA WR89-18 Releases
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Chart 2-5. Simulated Shortages in SWP Water Deliveries
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Chart 4-1
Average Monthly Rainfall Near Lake Cachuma
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Chart 4-3 Historical Annual End of Summer Lake Storage
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Chart 4-5. Historical Median Daily Streamflow
at the Narrows
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Chart 4-7 Median Monthly Cachuma Lake Elevations (Simulation 1918-93)
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CHART 4-8a. MEDIAN MONTHLY STREAMFLOW BELOW LAKE CACHUMA

Santa Ynez River below Hilton Creek
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CHART 4-8b. MEDIAN MONTHLY STREAMFLOW BELOW LAKE CACHUMA

Santa Ynez River Near Buellton
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Chart 4-9 Annual Dewatered Storage in the Above Narrows Alluvial
Basin
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Monthly Average Weighted TDS (mg/L)
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Note: Results from EIR Alternative#3C is plotted here; Alternatives 3A and 3B are very similar to 3C for Cachuma TDS
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Chart 4-17

TDS Concentrations in Water Rights Releases Below the Dam (simulation)
(WY 1942-1993)
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TDS Concentrations in Water Rights Releases Chart 4-18
at the Narrows (simulation) "
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Chart 4-20 has been removed
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Chart 4-21. Reported and Estimated Total Annual Pumping
from the Lompoc Basin
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Chart 4-22. Annual Pumping Reported by the City of Lompoc

6,000 -

5,500 -

5,000 1

4,500 -

4,000 -

3,500 1

3,000 -

2,500 1

2,000 +—

1940

1970 1980 1990

2000




CHART 4-23. HISTORICAL WATER LEVELS IN THE LOMPOC PLAIN

Measured Water Levels - Main Zone
Western Lompoc Plain (Well 07/35-22J1)
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CHART 4-23. HISTORICAL WATER LEVELS IN THE LOMPOC PLAIN
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CHART 4-23. HISTORICAL WATER LEVELS IN THE LOMPOC PLAIN

Water Level (ft)

70

Measured Water Levels - Main Zone
Southern Lompoc Plain (Well 06/34-4G4)

60

50

40

30

® 2
%

20

10

1920

1930 1940 1950 1960 1970 1980 1990

2000

Water Level (ft)

70

Measured Water Levels - Main Zone - Eastern Lompoc Plain
Lompoc City Well #1 (Well 07/34-34B1)

60

50

40
30

o
T4 9 * o

20
10

1920

1930 1940 1950 1960 1970 1980 1990 2000

2010

Water Level (ft)

70

Measured Water Levels - Main Zone - Eastern Lompoc Plain
Lompoc City Well #4 (Well 07/34-27P5)

60
50
40

30

*»

<
2
L 2 ‘ TS
L
. * ®o

L 2

L 2
. o 4

20

10

1920

1930 1940 1950 1960 1970 1980 1990 2000

2010




CHART 4-23.

HISTORICAL WATER LEVELS IN THE LOMPOC PLAIN
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CHART 4-25 HISTORICAL TDS IN LOMPOC PLAIN WELLS (USGS DATA)
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CHART 4-25 HISTORICAL TDS IN LOMPOC PLAIN WELLS (USGS DATA)
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CHART 4-25 HISTORICAL TDS IN LOMPOC PLAIN WELLS (USGS DATA)
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Average Monthly Flow (cfs)

Chart 4-27
Simulated Mean Streamflow at the LompocNarrows

(1942-1988)
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Laecation Water Year and Tyvpe
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Account Balance and Dewater ed Storage
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Below the Narrows on the Santa Y nez River, 1973-2010
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Specific Conductance of Santa Ynez River Surface Water near Solvang
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Specific Conductance of Surface Water at Narrows

(USGS Station 1113300)
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WELL 7N/35W-26F5
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Measured Salinity Data for
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EXECUTIVE SUMMARY

In August, 1997, the National Marine Fisheries Service (NMFS) listed anadromous
steelhead inhabiting the Southern California Evolutionarily Significant Unit (ESU),
including any steelhead inhabiting the Santa Y nez River downstream of Bradbury Dam,
as an endangered species under the Federal Endangered Species Act (ESA). The U.S.
Bureau of Reclamation (Reclamation) operates the Cachuma Project (Project) to deliver
water to the Project Member Units (Member Units). The Project is the primary water
supply for Santa Barbara County, including the cities of Santa Barbara, Goleta,
Carpinteria, Montecito, Santa Y nez, Solvang, and Buellton. It is the primary source of
water to over 200,000 people and over 38,000 acres of cropland on Santa Barbara' s south
coast and a small portion of the Santa Ynez Valley. Within the Valley, it provides water
for several communities and a multi-million dollar agricultural industry. Project
operation includes capture and later release of water for downstream water rights as a
condition of the Project’ s State Water Resources Control Board (SWRCB) permit.

Section 7 of the ESA requires federal agencies to consult on any actions they take that
may affect species listed as threatened or endangered. While ongoing fisheries studies
have not conclusively determined what proportion of the rainbow trout population in the
lower Santa Ynez River are anadromous, since the project area is within the ESU,
Reclamation and the Member Units are proceeding with consultation. Reclamation has
determined that operation of the Project may have the potential to affect steelhead trout
and their habitat and has therefore entered into consultation with NMFS, and is serving as
the federal nexus between NMFS and the local water agencies.

Reclamation and the Member Units have critically reviewed the operations of Bradbury
Dam to identify and evaluate potential effects on steelhead and instream habitats within
the lower Santa Ynez River. Using scientific information collected through ongoing
fisheries and water quality investigations, in combination with detailed analysis of
historic hydrologic conditions and water project operations, revised operations have been
developed which incorporate reasonable conservation measures to protect steelhead and
their habitat in the lower Santa Ynez River. The Biological Assessment evaluates the
proposed operations and conservation measures and their likely effects (both beneficial
and adverse) on steelhead as compared to operations under Water Rights Order 89-18
(WR 89-18) issued by the State Water Resources Control Board (SWRCB)
(environmental baseline conditions). The proposed actions, as outlined in the Biological
Assessment, are a commitment by Reclamation and the Member Units to implement
modifications to project operations and other conservation measures, both designed to
protect and enhance habitat conditions for steelhead within the lower Santa Y nez River
and its tributaries downstream of Bradbury Dam.

This assessment concludes that the proposed actions are not likely to adversely affect
steelhead compared with environmental baseline conditions, but it will adversely impact



water supply, reducing the reservoir's yield. The proposed modifications to project
operations will improve the availability and quality of habitat for steelhead in the lower
Santa Y nez River, and will create a net environmental benefit to the species. In addition,
Reclamation and the Member Units will carry out specific conservation measures
designed to contribute to the recovery of the steelhead population within the Southern
California ESU. Implementation of the proposed actions will not result in jeopardy to the
continued existence of the steelhead in the Southern California ESU.

PLAN ELEMENTS
The proposed operations and conservation measures are designed to:

e Protect and improve instream habitat within the mainstem Santa Y nez River and
tributaries downstream of Bradbury Dam;

e Create opportunities for successful reproduction and survival of anadromous
steelhead trout;

e Avoid adverse effects on other aquatic or riparian biological resources, including
tidewater gobies inhabiting the lagoon at the mouth of the Santa Y nez River.

e Deéliver water supplies and provide for routine maintenance of existing facilities,
and

e Maintain groundwater recharge requirements as set forth in WR 89-18
(downstream water rights);

The ultimate objective of the proposed actions is to implement measures that will avoid
jeopardy and promote recovery of the Santa Ynez River steelhead population. To
achieve their objective, the proposed actions employ conservation measures which are
consistent with water supply availability, project facilities, access to private lands, and
competing demands for limited resources.

The proposed operations and conservation measures are based upon an adaptive
management strategy, enabling them to respond to annual and seasonal variation in
hydrologic conditions and water supply availability within the Santa Ynez River basin.
The adaptive management strategy will also allow Reclamation and the Member Units to
implement measures on public lands and private property as opportunities become
available. The majority of steelhead habitat in the Santa Ynez River basin is located on
private property. Phased implementation of specific project elements and management
actions is included, based on access to lands and facilities. Implementation of actions
will be accompanied by monitoring to evaluate performance of the action and to identify
appropriate modifications, if needed.

Reaches of the mainstem and tributaries selected as having priority for habitat protection
and improvement were identified based upon: (1) seasonal and annual instream flow
patterns, (2) water temperature, (3) quality and suitability of existing habitat, (4) opportu-



nities for habitat improvement, and (5) ownership of the subject habitat areas. Priority
habitats include lower Hilton Creek, the mainstem Santa Ynez River between Hilton
Creek and the Highway 154 Bridge, the mainstem Santa Y nez River between Bradbury
Dam and Hilton Creek, and, in wet years, the mainstem down to Alisal Bridge
(approximately 10.5 miles downstream of the dam).

Implementation of the proposed actions will benefit the steelhead population both
directly and indirectly by (1) increasing habitat availability and quality, (2) reducing
mortality associated with declining water levels or water quality, (3) increasing public
awareness and support for beneficia actions, and (4) supporting voluntary actions to
improve habitat on private lands. The conservation measures incorporated in the
proposed operations to achieve these results include the following:

l. Habitat Improvements Actions to increase the availability and quality of
habitat for steelhead include:

A. Provision of a Fish Reserve Account to provide up to 5,500 acre-feet (AF)
in years when the reservoir spills, 2,000 AF in years when reservoir
storage is more than 120,000 AF, and lesser amounts (decreasing below
2,000 AF on a pro-rata basis with the Member Units) in years when
storage is less than 120,000 AF. Under the proposed operations, water in
the Fish Reserve Account may be carried over from one year to the next.
This account provides a dedicated supply of water to be used for
improvement of steelhead habitat downstream of Bradbury Dam,
including Hilton Creek. Surcharge of the reservoir by 1.8 feet will provide
water to the account in years when spill occurs.

B. Modifications to Hilton Creek to provide additional new habitat through
establishment of a reliable water supply meeting specific temperature and
dissolved oxygen criteria; providing passage over a partial passage barrier
at the chute pool to provide access to approximately 2,400 feet of
upstream habitat; and construction of a 1,500-foot long channel extension,
designed and managed specifically to provide steelhead spawning and
rearing habitat.

C. Conjunctive use of water rights releases and the Fish Reserve Account to
extend the period of time each year when instream flows improve habitat
for steelhead rearing in Hilton Creek and the mainstem river to provide
improved conditions and protection for steelhead. As a part of the
proposed operation, releases into Hilton Creek and below Bradbury Dam
will not be deducted from the Fish Reserve Account when they are
scheduled to coincide with water right releases. Instead, they will be
accounted for as water rights releases for the Above Narrows area.
Modifications to reservoir operations will provide sustained target flows
via Hilton Creek and/or the mainstem Santa Y nez River of 2.5 or 5 cubic
feet per second (cfs) at Highway 154 depending on reservoir elevation, or
of 10 cfs at Highway 154 Bridge in years when the dam spills. In critically




dry years, when reservoir elevation falls below 660 ft MSL, pulse releases
will be made to refresh mainstem pool habitat near Bradbury Dam.
Conjunctive use will provide substantially more habitat below the dam in
the critical late summer months than either baseline (WR 89-18) or
historic (no storage) conditions.

D. Protection and enhancement of steelhead spawning and rearing habitat in
tributaries through the establishment of conservation easements along
approximately 6-8 miles of stream in the El Jaro watershed, and
implementation of habitat improvements along those easements, such as
riparian planting, structural improvements to instream habitat, and bank
stabilization.

E. Removal of fish passage impediments in the tributaries to enhance the
availability of habitat for steelhead spawning and rearing.

F. Structural improvements in mainstem pools to increase the amount and
quality of suitable habitat.

Reduced Fish Mortality Fish rescue operations will reduce mortalities
associated with declining water levels, adverse water temperatures or dissolved
oxygen levelsin Hilton Creek, and, on a case-by-case basis, in other areas of the
Santa Ynez River basin below Bradbury Dam. These operations will provide a
net environmental benefit when compared to the mortality anticipated to occur in
the event that a rescue operation is not performed. Predator removal at relocation
sites will reduce predation on relocated steelhead and thus improve habitat
suitability for steelhead.

Increased Public Awareness Public education and outreach will provide direct
and indirect benefits to steelhead resulting from increased awareness of local
landowners and the public regarding types of actions and land-use practices
which will benefit steelhead, and increased awareness and sensitivity regarding
impacts to the steelhead population resulting from recreational and illegal harvest.
This effort is anticipated to provide increased political support for obtaining
additional funding for habitat improvement projects on the mainstem and
tributaries, and other actions designed to protect and improve steelhead habitat.

Provision of Financial and Technical Assistance Reclamation and the Member
Units will provide technical assistance and financial support for voluntary actions
to improve steelhead habitat on private land. This program will be supported
through the Public Education and Outreach Program, to make landowners and the
public aware of these resources.

IMPLEMENTATION

The proposed actions will be implemented in a phased approach. Those measures under
the jurisdiction of Reclamation and/or the Member Units that do not require the



construction or modification of facilities will be implemented immediately. A schedule
for accomplishing measures requiring the construction of facilities has been established
for Reclamation property. Conservation measures that require the permission or
participation of private landowners will be implemented in consultation with the
landowners and NMFS.

Funding for the proposed conservation measures is available from Reclamation, the
Member Units, the Cachuma Project Contract Renewal Fund, the Central Coast Water
Authority’s (CCWA'’s) Warren Act Trust Fund, and Santa Barbara County. Additional
funding will be sought from state and federal sources and private foundations.

Conservation measures that can be implemented immediately (or as soon as weather
conditions permit) include: (1) the Fish Reserve Account, (2) conjunctive use of the Fish
Reserve Account and the downstream water rights releases, including ramping, (3)
surcharging the reservoir 0.75 feet, and (4) development and implementation of a Public
Education and Outreach Program. The remaining conservation measures will be
completed in accordance with the following timetable: (1) facilities to be located on
Reclamation property include the Hilton Creek supplemental water system (operational
in 1999), (2) the Hilton Creek channel extension and fish passage project (in place in
2000), (3) pool habitat enhancement (in place in 2000), and (4) flashboards enabling a
1.8 foot surcharge (in place by 2001). Fish rescue operations will be undertaken on a
case by case basis in consultation with NMFS and the California Department of Fish and
Game (DFG). Funds for these actions have been committed by Reclamation and the
Member Units, aswell as a DFG grant for fish passage.

Actions on private lands will be implemented within the constraints and schedules
established by landowners, permitting processes, and funding availability. By 2000, the
Member Units expect to obtain conservation easements on propertiesin the El Jaro Creek
drainage, which will protect 6 to 8 miles of upper El Jaro Creek and about 1 mile of Ytias
Creek, atributary of El Jaro Creek. Currently, the relevant landowners and the Cachuma
Operation and Maintenance Board are entering into contracts to pursue investigations and
negotiations for conservation easements. These actions will be funded by the Renewal
Fund, the Warren Act Fund, and additional funding that can be secured.

CONCLUSION

Implementation of the proposed operations and conservation measures will not adversely
affect steelhead trout habitat or populations that may exist in the Santa Ynez River. To
the contrary, these actions will provide a substantial net benefit compared to baseline
environmental conditions by increasing the amount of available habitat, increasing the
quality of existing habitat, and increasing public awareness of steelhead and their habitat
requirements.  Additionally, the proposed actions will not adversely affect other
protected species within the Santa Y nez basin, and are likely to improve the habitat of
many of these species as well. The proposed actions incorporate a realistic schedule and
firm funding has been identified for the implementation of its conservation measures.



Based upon the foregoing, the Biological Assessment determines that the proposed
operations and conservation measures will not jeopardize steelhead populations in the
Southern California ESU. Accordingly, Reclamation and the Member Units request that
NMFS issue a finding to this effect, and issue a Biological Opinion authorizing the
proposed actions.

Vi
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1.0
INTRODUCTION

In August 1997, the Nationa Marine Fisheries Service (NMFS) listed anadromous
steelhead inhabiting the Southern California Evolutionarily Significant Unit (ESU),
including the Santa Ynez River below Bradbury Dam, as an endangered species under
the Federal Endangered Species Act (ESA). In response to this listing, the operations of
the Cachuma Project (Project) were critically reviewed to identify and evaluate potential
impacts on steelhead and instream habitats within the lower Santa Ynez River. Using
scientific information collected through ongoing fisheries and water quality
investigations, in combination with detailed analysis of historic hydrologic patterns and
water project operations, modified project operations are proposed along with reasonable
conservation measures to protect steelhead and their habitat in the lower Santa Ynez
River.

The U.S. Bureau of Reclamation (Reclamation), and the Project Member Units (Member
Units) consisting of the City of Santa Barbara, Montecito Water District, Carpinteria
Valey Water District, Goleta Water District, and the Santa Ynez River Water
Conservation District Improvement District #1 (ID #1), in association with the Santa
Y nez River Water Conservation District (SYRWCD), the Central Coast Water Authority
(CCWA), and the Santa Barbara County Water Agency (SBCWA) are proposing
modifications to existing operations of the Cachuma Project to benefit steelhead trout.
Reclamation, as the federal action agency, has formally requested consultation with
NMFS under Section 7 of the ESA. To assist in the Section 7 consultation, Reclamation,
with the concurrence of the entities listed above, has prepared the following Biological
Assessment which evaluates the effects of existing and proposed modifications to Project
Operations, as well as the proposed conservation measures on steelhead and their habitat
in the lower Santa Y nez River and itstributaries.

1.1 REPORT ORGANIZATION

The remainder of this section of the Biologica Assessment discuss the goals and
objectives of the proposed operations and conservation measures, the scope and authority
under which the proposed actions were developed, the constraints and limitation on the
actions considered, the framework under which the proposed actions were devel oped, and
adaptive management strategies for implementation of the proposed actions. EXxisting
conditions in the Project area are described in Section 2.0, and were used as the baseline
for evaluating the potential effects of project operations (existing and proposed) and the
benefits expected from the conservation measures. Section 3.0 describes the proposed
operations of the project and the reasonable conservation measures incorporated as part
of the proposed actions. An evaluation of potential impacts and benefits of the proposed
actions relative to operations under the California State Resources Control Board Water
Rights Decision 89-18 (WR 89-18) is presented in Section 4.0 and Section 5.0
summarizes important findings. Implementation of the proposed actions is discussed in
Section 6.0.
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1.2 GOALSAND OBJECTIVESOF THE PROPOSED ACTIONS

The proposed operations for the Cachuma Project and associated conservation measures
have been designed to:

e Protect and improve instream habitat within the mainstem Santa Y nez River and
selected tributaries;

e Create opportunities for successful reproduction and survival of anadromous
steelhead trout;

e Avoid adversely impacting other aguatic or riparian biological resources,
including the habitat or population of tidewater goby in the lagoon.

o Deliver water supplies to the Member Units and provide for routine maintenance
of existing facilities, including CCWA facilities and operations; and

e Make releases for downstream water rights as provided by State Water Resources
Control Board (SWRCB) Order 89-18;

The ultimate objective of the actions considered in this Biological Assessment is to
implement 1) operational changes to mitigate the effects of the Cachuma Project on
steelhead, and 2) conservation measures promote recovery of the Santa Ynez River
steelhead population. These actions have been developed to be consistent with water
supply availability, project facilities, access to private lands, and competing demands for
limited resources. The implementation of these actions will not result in jeopardy the
Southern California Steelhead population, but will provide a net environmental benefit to
the steelhead in the Santa Y nez River.

1.3 SCOPE AND AUTHORITY FOR THE BIOLOGICAL ASSESSMENT AND PROPOSED
PROJECT ELEMENTS

As part of the formal consultation process between the NMFS and Reclamation in regard
to steelhead trout, this Biological Assessment evaluates 1) the potential effects of the
existing project operations, and 2) the potentia effects of proposed modifications and
conservation measures. Steelhead trout is listed as an endangered species under the 1973
ESA, as amended (16 U.S.C. 1531 et seq.). Section 7 of the ESA requires federal
agencies to consult on any actions they take that may affect species listed as threatened or
endangered. Reclamation has determined that operation of the Cachuma Project has the
potential to affect steelhead trout.

The consultation is based on activities undertaken pursuant to Master Contract
175r-1802R, Warren Act Contract 5-07-20-W1281, water rights permits, and associated
interrelated and interdependent actions. The scope of the Proposed Agency Action
includes: continued operation and maintenance of the Cachuma Project and facilities
including water diversion to storage within Lake Cachuma, releases from Bradbury Dam
required to meet downstream water rights, delivery of State Water Project (SWP) water
through Bradbury Dam's outlet works (including incidental releases of SWP water to the
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Stilling Basin), and emergency winter operations to protect life and property downstream
of Bradbury Dam.

Mitigation measures to offset effects of Cachuma Project operations are also included as
part of the proposed Project Operations. These mitigation measures include, an
alocation of water within Lake Cachuma each year to be released specifically for fish
protection and instream habitat enhancement (Fish Reserve Account), reservoir surcharge
to provide additional water to the Fish Reserve Account in wet years, and conjunctive
operations of water rights rel eases with the Fish Reserve Account to expand and maintain
instream habitat downstream of Bradbury Dam. These measures result in a net
environmental benefit for steelhead in the Santa Ynez River downstream of Bradbury
Dam.

In addition to the mitigation measures integrated into project operations, Reclamation and
local water agencies are proposing conservation measures to promote the recovery of
steelhead in the Santa Ynez River and its tributaries in recognition of Reclamation’s
obligation under 16 U.S.C. 1536 (@) (1) to utilize their authorities to carry out programs
for the conservation of endangered species. Through the planning effort conducted by
Santa Y nez River Consensus Committee (discussed further in Section 2) potential actions
that would contribute to the steelhead recovery in the Santa Ynez River have been
identified and ranked as potential conservation measures. These actions include habitat
enhancement for tributaries to improve conditions for passage, spawning and rearing;
mainstem pool habitat management, and public education programs to increase public
awareness of steelhead and simple management techniques to improve habitat conditions.
Reclamation and the Member Units commit resources to work with other agencies and
local land owners to plan and implement the following actions. improvements to Hilton
Creek; implementation of a fish rescue plan if needed in dry years, establishment of
conservation easements in important tributary habitat; creation of a public education and
outreach program; removal of tributary passage impediments.

For implementation, first priority will given to actions under the control and authority of
the participating agencies such as expansion of tributary habitat within Hilton Creek,
which includes construction of a supplementary water supply source from Lake
Cachuma, creation of additional habitat in a channel extension, and passage facilities to
provide access to upstream habitat. Fish rescue operations, if necessary, and structural
enhancement of pool habitat will be conducted on Reclamation property and potentially
other sites, depending on landowner approval. The Public Education and Outreach
Program will be initiated. Other complementary conservation measures include
protecting and enhancing tributary habitat by securing conservation easements and
implementing habitat protection and enhancement actions along stream corridors, and
removal of passage impediments on tributaries. These complementary measures require
the willing participation of landowners, or involve actions to be taken by other state
and/or federal agencies and the schedule for implementation will be coordinated with
these parties and NMFS. These actions would be funded by Reclamation and the
member units from project funds set aside for habitat enhancement. There is substantial
local interest in these measures from conservation organizations and local land owners.
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Severa landowners have approached the SYRTAC about conservation easements that
will protect over 6 - 8 miles of habitat on El Jaro Creek and its tributaries. These
easements are currently under negotiation with the cooperation of the Santa Barbara Land

Trust.

14

CONSTRAINTSAND LIMITATIONS

Several constraints and limitations were considered in developing the proposed actions.
These include:

Seasonal and geographic limitations on potentially suitable habitat within the
mainstem river as a function of temperature gradients and habitat characteristics
downstream of Bradbury Dam. The temperature of release water warms quickly
as it move downstream. Suitable water temperatures are generally found
downstream to the Highway 154 Bridge. Suitable habitat structure is generally
found from the dam downstream to Solvang where the river changes to a
predominately sand-bedded system, which SYRTAC studies indicate is primarily
used by steelhead as a migration route.

Hydrologic characteristics of the Santa Ynez River watershed. The Santa Y nez
River watershed has high inter- and intra-annual variability in precipitation and
runoff, with extremely wet and extended drought periods. The magjority of
rainfall and runoff occurs in the winter and early spring months. Even in high
flow years there is often no flow or very low flow in the mainstem of the Santa
Y nez River both above and below Lake Cachuma and in the lower reaches of the
tributaries from July until the onset of the rainy season.

Existing uses and obligations. Water supplies are limited. The Project is the
principal water supply for four water districts and one city, or approximately
200,000 people. Downstream users, including severa population centers and a
multi-million dollar agricultural industry, are dependent on the river and its
alluvium for water supply.

Variability in downstream water rights releases. Water rights releases are made
to recharge the groundwater between Bradbury Dam and the Narrows, and the
Lompoc Valley. The water rights releases are generally made during normal and
dry years between June and October depending on hydrologic conditions. During
wet years no water rights releases may be needed because spills over the dam and
tributary flows are sufficient to recharge the groundwater.

Access to private lands. The magjority of the Santa Ynez River below Bradbury
Dam and its tributaries is in private ownership. Several conservation measures
that would benefit steelhead require access to private land. These measures can
only be undertaken with the permission and concurrence of the landowner. The
successful implementation of these conservation measures will need a public
outreach and technical support program.
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e Multiple jurisdictions and authorities which are outside the direct authority and
responsibility of Reclamation. The Project is only one of many activities and
processes affecting steelhead in the Santa Ynez River. The lands next to the
Santa Y nez River and along the tributaries support agriculture and are becoming
more urbanized. The river channel and associated riparian vegetation has been
altered by various land uses.

e EXxotic species. Non-native fish (bass and catfish) and hatchery rainbow trout
compete with steelhead for available habitat in the Santa Ynez River. Large
populations of bass and catfish are found in Lake Cachuma and support an
important recreational fishery there. Although these species are not planted or
managed below Bradbury Dam, they escape from the lake during spills and reside
in the reach targeted for steelhead management. These species compete, prey
upon and interbreed with native steelhead, with adverse consequences to any
steelhead that may exist below the Dam.

15 FRAMEWORK FOR DEVELOPING THE PROPOSED OPERATIONSAND
CONSERVATION M EASURES

The proposed operations and associated conservation measures were developed to
address and achieve a number of objectives for the lower Santa Y nez River, including
protection and improvement in the quality and availability of instream habitat for
steelhead, while also meeting contractual demands and requirements of the Cachuma
Project for agricultural and urban water supplies. The proposed changes to project
operations and conservation measures were developed based on an extensive series of
iterative analyses designed to balance competing and complementary objectives. The
resulting integrated water management and habitat plan addresses each of the goals and
objectives identified in Section 1.2. Development of the proposed actions also relied
heavily on operational flexibility utilizing an adaptive management strategy to respond to
the high variability water supply, storage levels, releases, and mainstem and tributary
habitat conditions. Information and data from extensive hydrologic monitoring and
modeling analyses, in addition to results of the ongoing intensive fisheries and habitat
investigations formed the foundation for the proposed actions.

One of the primary objective of the proposed modifications to operations and proposed
conservation measures is to improve steelhead habitat and provide opportunities for the
steelhead population in the Santa Ynez River to expand. To be successful in this, it is
important to consider the factors currently limiting the steelhead in the basin.

A program of cooperative fisheriesinvestigations led by Reclamation and the Santa Y nez
River Consensus Committee under an MOU for Cooperation in Research and Fish
Maintenance on the Santa Y nez River has been underway on the lower Santa Y nez River
since 1993 (discussed further in Section 2.1). The results of these studies have provided
scientific information regarding factors that influence the quality and availability of
instream habitat for steelhead and other species. These factors include seasonal and
inter-annual variation in streamflow, habitat conditions within the mainstem and
tributaries, seasonal patterns in water temperature and dissolved oxygen, and
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impediments to migration. Information regarding these and other factors has been useful
in identifying operational changes and conservation measures to protect steelhead.
Although the results of these investigations have not provided definitive evidence
whether the fish inhabiting the lower Santa Ynez River are anadromous steelhead or
resident rainbow trout, it has been assumed, for purposes of developing this Biological
Assessment, that steelhead inhabit the river downstream of Bradbury Dam. Through the
technical studies conducted by the SYRTAC, the availability of good quality rearing
habitat was identified as the primary limiting factor for steelhead populations. Thus the
mitigation and conservation actions focused on providing year-round rearing habitat with
suitable water temperatures and appropriate channel structure for use by young rainbow
trout/steel head.

Although the proposed actions have been focused on steelhead, consideration has aso
been given to avoiding potential adverse effects to other protected species of the lower
Santa Ynez River. The revisions to existing operations and the conservation measures
were designed to provide improvements to the quality and availability of instream habitat
below Bradbury Dam, within the context of limiting factors such as the geographic
distribution of acceptable water temperatures downstream of the dam, water supply
availability, the ability to reliably implement the conservation measures, and other
existing constraints on project operations. The framework for developing the proposed
project operations and conservation measures recognized a variety of constraints and
limitations(described above) which set bounds on what measures can successfully be
implemented to benefit steelhead while till meeting the obligations of the Cachuma
Project and the downstream water rights rel eases.

Water isin short supply along the South Coast of California, so one of the objectives was
to use existing releases, such as the downstream water rights releases, to provide
additional benefits to steelhead habitat. Adapting the operation of the Project to provide
new water supplies that could be dedicated to supporting aguatic habitat downstream of
the Bradbury Dam gave rise to the investigation and later adoption of surcharging to gain
additional supply. Water temperatures in the mainstem river warm quickly. Therefore
measures to improve habitat focused on areas where there was a good opportunity to
provide water temperatures appropriate for young steelhead. Using an integrated
framework for balancing hydrologic conditions and water supply operations with
opportunities and constraints on instream habitat conditions, proposed modifications to
project operations and conservation measures were developed for evaluation as part of
this Biological Assessment. The proposed actions will mitigate the adverse effects of
project operations, provide additional benefits to steelhead and their habitats and promote
recovery of steelhead within the Santa Ynez River. These action in concert will have a
net environmental benefit for steelhead and other aguatic species.

1.6 ADAPTIVE MANAGEMENT STRATEGY FOR PLAN IMPLEMENTATION

An adaptive management strategy is proposed to enable the proposed changes in Project
Operations and the associated conservation measures to respond to inter- and intra-annual
variation in hydrologic conditions and water supply availability within the Santa Y nez
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River basin. The proposed operations provide opportunities to extend acceptable habitat
beyond Highway 154 downstream in the mainstem Santa Ynez River in years when
precipitation, run-off, and storage are high. They provide for maintenance of acceptable
mainstem habitat within a reduced geographic area in those years in which available
water supplies are low. Both scenarios will improve the quality of fish habitat in the
section of the river upstream of Highway 154. Several of the actions included within the
proposed operations may be implemented immediately using existing facilities, while
other conservation measures may require several years to be fully implemented.
Accordingly, incidental take authorization for these actions, to be included as part of the
Biological Opinion for the proposed project operations and conservation measures, is
proposed to be in effect over a period of 10 years.

Implementation of actions will be accompanied by monitoring to evaluate successful
performance of the action or identify appropriate modifications. The proposed actions
are designed to be flexible to take advantage of opportunities for habitat protection and
improvement that may arise.

The modifications to project operations and the proposed conservation measures
represent a commitment by Reclamation and the participating agencies to implement
actions designed to protect and enhance habitat conditions for steelhead within the Santa
Y nez River downstream of Bradbury Dam. Reclamation, local water agencies, and other
interested parties have a framework, established by the Santa Y nez River Memorandum
of Understanding (MOU), that will be used to coordinate and facilitate implementation of
these actions. Ongoing fisheries investigations under the direction of the Santa Y nez
River Fisheries Technica Advisory Committee (SYRTAC) will provide additional
information regarding opportunities for improving habitat conditions and protecting
steelhead, while also providing scientific information that can be used to evaluate the
performance of the revised operations and conservation measures.
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2.0
EXISTING CONDITIONS

This section is intended to provide a description of the existing conditions within the
basin. These conditions form the basis from which the plan was developed and define
the opportunities and constraints that resulted in the Proposed Operations. An
understanding of these conditions is also necessary in order to evaluate the actions
proposed. This section begins with a description of the Santa Y nez River watershed and
presents the Cachuma project background. Section 2.2 describes the hydrology of the
basin, which is critical to understanding both historic and current conditions. Section 2.3
describes the physical habitat conditions in the existing watershed. It discusses both the
structural aspects of the environment as well as factors such as temperature and dissolved
oxygen that have an overriding importance in defining suitable habitat for steelhead and
other wildlife species. Section 2.4 describes the fish and wildlife populations that
currently utilize the available habitats within the watershed. Section 2.5 discusses the
physical facilities of the Cachuma Project and the CCWA and Section 2.6 presents
reservoir operations and release schedules including WR 89-18. These operations are
used as a baseline in the analysis of the proposed project. This section also includes a
discussion of the water rights of various entities dependent on the operation of Bradbury
Dam. An understanding of these elements and their interrelationshipsis vital to balancing
the human and biological needs for water in the basin. This section forms the foundation
from which proposed changes in operations were developed to benefit steelhead and on
which the analysis of benefits and impactsis based.

2.1 BACKGROUND ON BIOLOGICAL AND OPERATIONS | SSUESAND INVESTIGATIONS

The Santa Ynez River watershed, located in the central part of Santa Barbara County,
Cdlifornia, is about 900 sguare miles in area (Figure 2-1). The Santa Ynez River
originates in the San Rafael Mountains in the Los Padres National Forest, at an elevation
of about 4,000 feet near the eastern border of Santa Barbara County. A small portion of
the Santa Ynez River watershed lies within Ventura County. The river flows westerly
about 90 milesto the ocean, passing through Jameson Lake, Gibraltar Reservoir and Lake
Cachuma. The terrain on the south side of the river rises steeply to the crest of the Santa
Ynez Mountains. These mountains range in elevation from about 2,000 to 4,000 feet and
separate the Santa Y nez River basin from Santa Barbara and the South Coast. The north
side of the basin is formed by the Purisima Hills and San Rafael Mountains, which range
in elevation from 4,000 to 6,000 feet. Immediately upstream from Lake Cachuma, the
river passes through a narrow trough between the mountains. Below Lake Cachuma, the
river passes along the southern edge of the Santa Y nez Upland and flows past the broad
part of the valley near Buellton. West of Buellton it flows through a narrow meandering
stretch to the Lompoc Narrows and emerges onto the broad, flat Lompoc Plain. The river
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flows through the Lompoc Plain for about 13 miles before it empties into the Pacific
Ocean at Surf. The gradient of the Santa Y nez River ranges from 25 to 75 feet per mile
in the upper watershed to a gently sloping coastal plain in the lower watershed. As a
result of these gradient changes, the Santa Ynez River is characterized by both narrow
channel sections on bedrock and broad alluvia floodplains more than 1,000 feet wide
near Solvang and Lompoc. Near Bradbury Dam, the active channel is approximately
40 feet wide. Farther downstream, near the confluence with Alamo Pintado Creek, the
active channel is more than 400 feet wide.

Historically rainbow trout/steelhead primarily used the upper watershed (upstream of the
present location of Lake Cachuma) for spawning and rearing (Shapovolov 1944a). Some
tributaries downstream of Lake Cachuma also provided habitat, particularly in wet years.
The mainstem river historically dried up during the summer. The California Department
of Fish and Game (DFG) reports indicate that even in wet years, fish rescues were
conducted to relocate young steelhead to perennial habitats. Some habitats had perennial
water, such as mainstem pools and the lower portions of some of the tributaries, however
warm water temperatures precluded the use of these areas by steelhead. The availability
of and access to year-round rearing habitat with appropriate water temperatures was
probably the major limiting factor associated with historical steelhead stocks in the Santa
Y nez River and is the main limiting factor today.

In preparing the proposed operations and conservation measures presented in Section 3.0,
opportunities were sought to increase the amount and quality of steelhead habitat in the
mainstem river and in the tributaries downstream of Lake Cachuma. Actions were
identified that were under the direct control of Reclamation and participating agencies,
those requiring concurrence by other public agencies, and actions that required the
permission of private landowners. First priority is given to actions that would create new
habitat, then to actions that would benefit existing habitat, and finally to actions that
would benefit steelhead stocks either directly or indirectly through public education and
outreach programs.

For this evaluation, we had the advantage of a comprehensive base of information.
Information was used from fisheries studies conducted both prior to and since the
completion of Bradbury Dam in 1953. Much of the earlier information was obtained
from DFG reports and internal memoranda (e.g., Clanton 1940 and 1943; Shapovalov
1940, 1944a&b, and 1946). These reports provide qualitative information on the
steelhead populations during the late 1930s through 1952 (prior to the construction of the
Project), including habitat conditions, fish rescue operations 1939-1946, and the impact
of the 1947-1951 drought on steelhead. Studies in the 1980s associated with possible
enlargement of Lake Cachuma provided information on steelhead in Salsipuedes Creek
(Harper and Kaufman 1988) and the lagoon (Brown et al. 1988). Data on stream
geomorphology was obtained from a 1989 California Department of Water Resources
(DWR) study of scour-related impacts on channel incision and sediment (DWR 1989a).
Information on riparian vegetation was obtained from a DFG study that compared aerial
photography from 1973 and 1987 (DFG 1988), as well as a recent study of the Project’s
effects on vegetation (Jones and Stokes 1997).
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In 1995, an Environmental Impact Statement/Environmental Impact Report (EIS/EIR)
was prepared for the Project Contract Renewal (Contract Renewal EIS/EIR) (Woodward-
Clyde Consultants, et al. 1995), including a companion Fish Resources Technical Report
(ENTRIX 1995a). The earlier studies described above are included by reference to these
two documents. The fish resources technical report provided information on the fish
community, stream habitat conditions including water temperature, passage requirements
for upstream migrating steelhead, and a limiting factor anaysis for rainbow
trout/steelhead incorporating a variety of factors including temperature and instream flow
versus habitat relationships. One of the conclusions of this report was that the
availability of fry rearing habitat was limiting in the mainstem below Bradbury Dam,
more so than habitat for spawning or juvenile rearing.

Since 1993, cooperative studies of the Santa Y nez River basin below Bradbury Dam have
been conducted by the SYRTAC. Severa parties with interests in the resources of Lake
Cachuma and the lower river have worked together under a MOU for Cooperation in
Research and Fish Maintenance on the Santa Y nez River downstream of Bradbury Dam.

The parties to this MOU are Reclamation, U.S. Fish and Wildlife Service (FWS), DFG,
Cachuma Conservation Release Board (CCRB), SYRWCD ID#1, SYRWCD, SBCWA,
and the City of Lompoc. The SYRTAC studies address the hydrology, water quality,
water temperature, habitat characteristics, and fishery resources of the Santa Y nez River
and its tributaries downstream of Bradbury Dam (SYRTAC 1997 and 1998). The
objective of these studies is to develop and evaluate opportunities to enhance steelhead
habitat in the lower river basin.

The development of the modifications to project operation also included simulations of
streamflow and water delivery conditions under various water year types using the Santa
Ynez River Hydrology Model (SYRM). These simulations provided the context for
evaluating various elements of the proposed project operations and investigating their
long-term feasibility.

2.2 SANTA YNEZ RIVER WATERSHED HYDROLOGY
2.2.1 CLIMATE

The Santa Ynez River Basin has a Mediterranean climate characterized by hot, dry
summers and cool, wet winters. Temperature varies from 23°F (-5°C) to 115°F (46°C),
with an average of 60°F (15°C). Almost all precipitation occurs between November and
April, with large variations in annual amounts occurring between years. For example,
near Gibralter Reservoir, precipitation has ranged from 11 inches (winter 1923-1924) to
66 inches (winter 1940-1941). Average annua rainfall ranges from approximately 14
inches near the Pacific Ocean to approximately 30 inches at Juncal Dam, with higher
precipitation in the headwater areas resulting from orographic effects. Table 2-1 shows
some of the regional locations of precipitation information with respective annua averages.

Weather modification, in the form of cloud seeding to augment natural precipitation
within winter storms, has been applied intermittently in Santa Barbara County during the
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majority of the winter seasons since 1950. Studies performed by North American
Wesather Consultants concluded that natural precipitation above Jameson Lake and
Gibraltar Reservoir could be increased, through cloud seeding efforts, up to
approximately 20 percent during the October through April period. Since 1981, the
cloud seeding program in the county has been conducted on an ongoing basis, with
winter storms being seeded in various parts of Santa Barbara County depending on
hydrologic, watershed, and reservoir storage conditions.

2.2.2 STREAMFLOW

Streamflow in the Santa Y nez River watershed is derived primarily from surface runoff
and shallow groundwater inflow following storm events, which vary grestly in frequency
and intensity from year to year. The soils, geology, and topography of the watershed
create relatively rapid runoff conditions, with streamflow hydrographs showing a rapid
rise and fall in response to precipitation. As a result, the Santa Ynez River is
characterized as a "flashy" system, with intermittent surface flow conditions. When
water rights releases are made from Fibraltor Dam and Bradbury Dam in the summer
months, there are flows downstream of Gibraltar Reservoir and Lake Cachuma. In
addition, the Lompoc Regional Wastewater Treatment Plant discharges approximately
3.5 million gallons of treated wastewater per day, creating almost year-round flow from
the plant facility to the ocean.

Several major tributaries downstream of Bradbury Dam contribute significant flows to
the lower Santa Ynez River, including Santa Agueda, Alamo Pintado, Zaca, Alisal,
Salsipuedes, and San Miguelito Creeks (Santa Barbara County Flood Control and Water
Conservation District 1992). Figure 2-2 shows the locations of these tributaries.

The Santa Y nez River watershed has a considerable amount of streamflow data available;
much of it, however, for limited periods. There are several gages active within the
watershed and many more locations where streamflow data has been collected over the
years. Tables 2-2 and 2-3 show annual discharge at selected mainstem sites and all
tributaries below the dam with more than ten years of record. The data from these gages
demonstrate the year to year variability in streamflow within the watershed. These data
also demonstrate the intermittent nature of streams within the watershed, with high flows
available in the winter from winter storms and the likelihood of little or no flows in the
summer. These conditions occurred both before and after the construction of Bradbury
Dam in 1953 (Figures 2-3 and 2-4, respectively). The very big years affect the average in
all months and typical years have much lower flows than average years.
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Table 2-1.

Precipitation Data at Selected Stationsin the Vicinity of the
Santa Ynez Valley and Vicinity.

, Period of Annual
L ocation Record Average (in)
Santa Barbara' 1868-1993 17.99
Lompoc Water Treatment Plant 1951-1993 14.09
Salsipuedes Creek gaging station 1942-1993 16.76
Buellton CalTrans 1963-1993 15.63
Santa Y nez Fire Station 1949-1993 14.99
Los Alamos 1910-1993 15.25
Bradbury Dam 1951-1993 19.30
L os Prietos Ranger Station 1943-1993 21.98
Gibratar Dam 1920-1993 25.94
Juncal Dam 1926-1993 29.02

The City of Santa Barbaraisincluded because of its long record.
(Santa Barbara County Flood Control and Water Conservation District 1992)
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Table 2-2.

Annual Flow at Selected L ocationsin the Santa Ynez River,

1908-1996.
Valuesin acre feet
SYRD. SYR @ Los SYR@ SYR@ SYR@ SYRnr
WaterY ear Gibraltar LaurelesCyn | SantaYnez Solvang Narrows L ompoc

1908 17,800 221,952
1909 681,378
1910 114,597
1911 533,010
1912 16,900 50,402
1913 17,000 47,413
1914 137,000 545,788
1915 43,900 395,857
1916 258,278
1917 44,500 137,387
1918 94,200 320,382
1919 60,300
1920 43,500
1921 907 16,800
1922 62,764 19,500
1923 5,815 13,000
1924 713 53,000
1925 308 73,000
1926 35,721 90,168
1927 23,726 151,749
1928 2,024 30,797
1929 448 7,696 9,770
1930 407 3,110 6,610 5,781
1931 298 0 3,163 2,384
1932 31,514 0 110,442 142,046
1933 4,186 11,600 17,217 17,629
1934 13,412 17,160 21,468 24,167
1935 26,977 42,230 55,043 56,837
1936 16,044 30,740 40,499 40,818
1937 68,561 156,630 209,037
1938 136,185 273,250 352,394
1939 8,360 18,700 32,958
1940 3,309 10,460 20,610
1941 217,370 475,120 652,340
1942 14,277 32,580 67,314
1943 96,462 183,620 231,881
1944 44,995 90,820 119,364
1945 16,578 39,450 50,695
1946 18,599 34,120 38,975
1947 6,262 10,670 14,922 13,952
1948 24 59 0 2,404 50
1949 23 385 420 2,904 2,037
1950 38 339 1,550 3,223 0
1951 41 12 0 1,492

1952 85,486 123,884 199,260 239,117 261,811
1953 7,983 9,502 8,870 13,422 20,491 19,913
1954 9,240 11,683 3,560 6,401 5,832 5,580
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Table2-2.  Annual Flow" at Selected L ocationsin the Santa Y nez River,
1908-1996 (continued).
SYRb. SYR @ Los SRY @ SYR @ SYR @ SYRnr
Water Year Gibraltar LaurelesCyn | SantaYnez Solvang Narrows L ompoc
1955 84 930 2,600 4,198 2,061 1,650
1956 3,483 9,778 1,900 12,137 28,754 28,866
1957 71 1,889 2,890 3,349 1,459 1,111
1958 123,611 164,827 44,000 91,635 139,990 140,173
1959 4,501 7,331 5,530 10,355 16,935 16,518
1960 2 55 3,180 3,153 1,568 1,261
1961 0 9 650 625 332
1962 46,260 83,069 24,790 49,079 87,886
1963 74 1,074 1,450 3,568 9,523
1964 53 218 2,320 1,061
1965 1,478 4873 7,110 5,886 4977
1966 65,317 70,396 2,800 16,929 29,241
1967 123,470 146,250 139,040 148,680 161,692
1968 1,403 2,793 6,690 5,186 5,701
1969 316,372 401,123 482,510 548,779 617,713
1970 13,611 21,007 4,050 4411 8,495
1971 19,485 24,683 12,550 9,446 7,422
1972 687 4,718 6,810 4,383 3,177
1973 69,781 116,509 34,310 48,096 80,769
1974 18,325 26,040 7,180 10,703 20,404
1975 26,265 37,675 21,030 34,491 61,854
1976 481 2,163 4,710 2,312 3,977
1977 162 717 1,006
1978 195,116 256,104 327,540 391,552
1979 34,552 44,055 54,349 70,180 72,647
1980 86,840 114,028 196,284 189,105
1981 4,868 11,108 10,688 20,243
1982 11,905 15,978 3,916 6,447
1983 236,488 316,850 511,215 503,622
1984 23,528 23,762 24,859 34,107
1985 24 1,118 2,677 3,101
1986 56,159 53,523 12,297 30,108
1987 70 49 1,853 5,213
1988 96 2,431 4,119
1989 0 61 1,758 32
1990 0 21 629 0
1991 31,098 36,821 12,361 20,896
1992 90,978 122,443 40,134 62,090
1993 216,790 292,163 364,086 391,525
1994 3,322 4,852 4734 7,869
1995 119,000 176,818 269,191 244,720
1996 5,779 8,598 7,665 12,515
*Valuesin acre feet
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Table 2-3. Annual Flow! at Selected Santa Y nez River Tributariesand Alisal
Reservoir Storage?, 1929-1996.
Santa Alamo Alisal
Water Aqueda Pintado Alisal Reservoir Zaca Salsipuedes | Miguellito
Y ear Creek Creek Creek Creek Creek Creek
1929 140 1,241 1,956
1930 87.1 170 421 845
1931 78 175 0 420
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941 18,176
1942 1,548 97 10,652
1943 6,632 922 10,701
1944 4,150 462 8,874
1945 1,980 26 2,267
1946 1,140 20 1,787
1947 558 3 870
1948 134 0 402
1949 141 47 1,707
1950 161 23 1,281
1951 116 1 326
1952 6,378 1,093 16,871
1953 515 17 4,633
1954 375 3 2,406
1955 150 653 7 1,319
1956 1,206 76 15,610
1957 172 906 3 1,247
1958 10,687 15,751 2,321 23,567
1959 317 1,727 29 2,620
1960 30 295 7 1,416
1961 92 85 2 686
1962 3,902 10,892 2,078 22,199
1963 45 1,586 25 5,329
1964 0 101 1 931
1965 191 1,314 5 2,720
*Valuesin acre feet, except as noted
2 Alisal Reservoir storage is as of September 30 of each water year
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Table 2-3. Annual Flow! at Selected Santa Y nez River Tributariesand Alisal
Reservoir Storage?, 1929-1996 (continued).
Santa Alamo Alisal

Water Aqueda Pintado Alisal Reservoir Zaca Salsipuedes | Miguellito

Y ear Creek Creek Creek Creek Creek Creek
1966 864 8,352 11 9,476
1967 4,405 6,506 755 6,708
1968 34 132 1 777
1969 18,602 20,779 6,683 20,520
1970 444 198 19 1,814
1971 337 4 95 6 1,182 172
1972 0 112 756 2 517 108
1973 173 2,270 611 15,656 1,737
1974 60 2,260 56 5,316 833
1975 107 2,300 122 13,775 1,641
1976 4 2,240 23 1,518 361
1977 8 6 2,180 11 597 124
1978 2,220 2,360 3,688 36,228 3,673
1979 89 2,230 185 8,414 1,097
1980 998 2,240 886 14,985 1,939
1981 166 2,180 349 5,065 916
1982 22 2,210 1,612 544
1983 4,507 2,350 36,853 5,766
1984 556 2,040 3,355 974
1985 390 2,090 1,165 687
1986 2,180 10,290
1987 2,120 1,613
1988 2,090 889 511
1989 1,690 207 142
1990 0 1,230 0 125 162
1991 1,079 2,080 588 4,424 855
1992 1,694 2,090 1,760 6,682 685
1993 2,210 17,026 1,706
1994 2,060 1,384 356
1995 3,859 2,180 2,821 29,421 5,019
1996 1,139 1,980 289 1,821 1,080
! Valuesin acre feet, except as noted
2 Alisal Reservoir storage is as of September 30 of each water year
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Median flows from August through November are generally reduced to zero (Figures 2-3
and 2-4). Similar charts from other locations on the mainstem and its tributaries indicate
that this is a basin-wide phenomenon. Generally average and median flows are less as
one moves upstream along the mainstem of the Santa Ynez River. Flows in the tribu-
taries are flashier as the watersheds become smaller, although the upper reaches of some
tributaries may maintain flow much longer than the lower reaches where the gages are
located. Many of these upper reaches may maintain flow or pools perennially.

2.2.3 GROUNDWATER RESOURCES DOWNSTREAM OF BRADBURY DAM

The mgjority of the water supply for irrigation, municipal and industrial usesin the lower
Santa Ynez River basin is obtained through groundwater pumping. Within the Santa
Ynez River basin, groundwater occurs primarily in younger unconsolidated alluvial
deposits or in older unconsolidated deposits. In most cases, the older and often deeper
deposits are not in hydrologic continuity with the shallower aluvial deposits. The
principal sources of groundwater within the Santa Ynez River basin are: (1) the Santa
Ynez River dluvia deposits; (2) the Santa Ynez Upland groundwater basin; (3) the
Buellton Upland groundwater basin; (4) the Santa Rita Upland groundwater basin; and
(5) the Lompoc Basin. Replenishment of the alluvial groundwater basins is by natural
seepage from the river, seepage from tributaries, return flows and releases from Lake
Cachumato satisfy downstream water rights.

The Santa Y nez River traverses two groundwater basins downstream of Lake Cachuma:
(1) the Santa Y nez River aluvia deposits, located upstream of the Lompoc Narrows, and
(2) the Lompoc Plain, located downstream of the Narrows. The Santa Ynez River
aluvial deposits are relatively thin, with a typical thickness of 30 to 80 feet, and a few
areas of localized thicknesses greater than 100 feet. The storage capacity of this deposit
under full water conditions is approximately 105,000 AF, although the usable storage is
significantly less than this amount. The U.S. Geologica Survey estimated the
groundwater in storage in the Lompoc Plain is about 215,000 AF (80,000 AF in the Main
Zone and 135,000 AF in the Shallow Zone) (Miller 1976). Much of this water is
unusable because of high salt concentrations and is treated for human consumption.

The Lompoc Plain basin is an alluvia filled trough cut into the south limb of the Santa
Rita syncline. The principal water-bearing units beneath the Lompoc Plain are the river-
channel deposits and younger alluvium that compose the upper aquifer and the Paso
Robles Formation and Careaga Sand that comprise the lower aquifer. Most of the
percolation from the Santa Ynez River to the groundwater basin in the Lompoc Plain
occurs between the Narrows and the Floradale Bridge.

The reported groundwater production from the Santa Ynez River aluvium (above
Lompoc Narrows) and the Lompoc groundwater basins (below Lompoc Narrows) for the
last 15 years are shown in Table 2-4. Lompoc groundwater production includes
production from the Lompoc Plain, the Lompoc Upland, and the Lompoc Terrace.
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Table 2-4.

Annual Reported Groundwater Production (acre-feet).

Fiscal Y ear Santa Y nez River

(July-June) Alluvium Lompoc Area"
1981-1982 9,729 25,163
1982-1983 9,113 20,170
1983-1984 10,955 21,171
1984-1985 9,721 23,086
1985-1986 9,923 24,551
1986-1987 10,182 29,129
1987-1988 8,178 28,484
1988-1989 10,257 26,624
1989-1990 10,014 25,930
1990-1991 10,313 25,603
1991-1992 11,118 25,941
1992-1993 8,923 26,493
1993-1994 8,429 24,408
1994-1995 8,677 21,726
1995-1996 8,848 21,701

! Includes production for Lompoc plain, uplands, and terrace aress.
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2.3 HABITAT CONDITIONS

The quantity and quality of physical habitat available within the Santa Ynez River
downstream of Bradbury Dam and its tributaries play an important role in determining
the potential of the river to support steelhead and other aguatic resources. Physical
habitat is defined by such parameters as the amount of space available, water depth,
current velocity, substrate, availability of cover, water temperature, and water chemistry.

Habitat mapping has been conducted in parts of the Santa Y nez River and its tributaries
to assess the quantity and quality of physical habitat available (ENTRIX 1995a,
SYRTAC 1997). These surveys measured the extent of distinct types of habitat (riffles,
pools, runs, etc.) that have different characteristics of water velocity and depth. Riffles
are high gradient areas with shallow depth, relatively fast water velocities, and turbulent
flow patterns. Runs have a lower gradient than riffles and are generaly deeper. They
have relatively uniform water velocity across the channel width, and minimal surface
turbulence. Pools have low gradients, low water velocities and are generally deeper than
riffles and runs. The different habitat types have differing potentials for supporting
populations of fish, because of their different hydraulic characteristics and because
species and life-stages of fish vary in their preference for these characteristics.

Other important habitat features such as substrate, cover, instream vegetation, and
riparian canopy were also measured during these surveys. Riparian vegetation moderates
thermal gain from solar radiation and can be an important source of nutrients in aguatic
food chains. This habitat feature was assessed by estimating the amount of canopy
coverage for each habitat unit.

Instream vegetation can provide cover and shade for smaller fishes and may be an
important food base either directly or through the production of aquatic insects or other
invertebrates. However, extensive aquatic growth may also lead to depressed levels of
dissolved oxygen during the night or late in the season (late summer - fall) as the agae
die and decompose. Instream aguatic vegetation can occur as rooted submerged plants,
emergent plants such as cattails, and attached or floating algae. Surveys by the SYRTAC
have indicated that instream vegetation in the form of floating algal mats can be
extensive during the summer, particularly in the lower reaches of the river. The character
and amount of instream vegetation is often indicative of other habitat conditions such as
water temperature and nutrient levels.

Substrate can influence the abundance and distribution of fishes. Different species and
different lifestages of the same species can have different substrate requirements. For
instance, steelhead require gravel free of silt and sand for spawning, while large substrate
such as boulders and large cobble can provide important habitat for immature steelhead
during the winter. Sculpin tend to be more abundant in the Santa Ynez River where
cobble and boulder substrate was found (SYRTAC 1997). This substrate type may
provide them better cover and food production.

Water quality conditions, particularly instream water temperature and dissolved oxygen
concentrations below Bradbury Dam, also have a direct influence on the quality and
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availability of habitat for steelhead. Water temperature is influenced by a variety of
factors including seasonal air temperature, solar radiation, river shading, instream flow,
temperature of water released from Bradbury Dam, water depth, and in some areas the
influence of groundwater upwelling. Dissolved oxygen concentrations are influenced by
turbulence and mixing, instream flows, water temperature, photosynthetic activity during
the daytime, and metabolism by algae at night. In addition to water temperature and
dissolved oxygen concentrations, salinity also influences species composition and habitat
use within the Santa Y nez River Lagoon. Salinity conditions within the lagoon are influ-
enced by the balance of saltwater intrusion from the ocean and freshwater inflow from
the Santa Ynez River. These water quality parameters vary seasonally among locations
within both the mainstem river and tributaries. Water temperature, dissolved oxygen, and
salinity have been extensively monitored in the lower Santa Ynez River as part of the
ongoing fish investigations since 1993 (ENTRIX 1995a, SYRTAC 1997 and 1998).

2.3.1 SANTA YNEZ RIVER MAINSTEM

The mainstem Santa Ynez River below Bradbury Dam (a distance of approximately
48 miles) is characterized by a longitudina gradient of differing habitat types. Several
reaches have been delineated based on geomorphology, as well as opportunities for
management (Table 2-5). The Highway 154 reach, which extends 3.1 miles downstream
from Bradbury Dam, has a more confined channel than reaches further downstream,
aswell as better riparian cover in general. As one moves further downstream, the ability
to control stream water temperatures with water releases from the reservoir is reduced.

2311 Physical Habitat

Channd Structure, Substrate and Cover

The channel structure, substrate and cover are described below for each reach in the
lower mainstem Santa Ynez River. Habitat surveys in 1994 indicated that much of the
length of the Santa Ynez River between Bradbury Dam and Buellton was composed of
areas where the flow of the river was split between two or more channels over some
range of flow (ENTRIX 1995a). High flows during the winter of 1994-1995 scoured a
more confined channel through much of the river and changed habitat composition in
some areas. The discussion of habitat composition uses the most recent data available. In
most cases, the July 1997 survey conducted by SYRTAC biologists with guidance from
DFG was used.

Data for the Highway 154 reach is reported from the March 1994 survey conducted by
ENTRIX, which is the only complete survey of this reach (ENTRIX 1995a). The reach
below Lompoc was surveyed only in 1994 (ENTRIX 1995a).

Highway 154. The Highway 154 reach extends 3.1 miles from Bradbury Dam to the

Highway 154 Bridge. The portion on Reclamation property measures about ¥»mile
between the Stilling Basin and the property boundary. Property access issues have
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Table 2-5.

Reachesin the Lower Mainstem Santa Y nez River

Reach Miles below
Reach Name Landmarks Length Bradbury
(miles) Dam
Highway 154 Bradbury Dam down to Highway 154 Bridge 31 0-31
Refugio Highway 154 Bridge down to Refugio Road 4.8 31-79
Alisal Refugio Road down to Alisal Bridge in Solvang 2.6 7.9-10.5
Avenue of the Alisal Bridge in Solvang down to Avenue of 31 105- 136
Flags the Flags Bridge in Buellton
Buellton to Buellton to Highway 1 Bridge in Lompoc 23.9 13.6- 375
Lompoc (includes Weister and Cargasachi study sites)
Below Lompoc | Highway 1 Bridge in Lompoc to lagoon 8.3 37.5-45.8
Lagoon Above old 35" Street Bridge to mouth of river 15 458 - 47.3

limited studies in this reach to Reclamation property, which extends approximately ¥z
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limited studies in this reach to Reclamation property, which extends approximately %z
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 percent by length) (Table 2-6). Most of the pools in this reach (76
percent of total pool length) had a maximum depth less than 3 feet deep. Runs accounted
for 18 percent of the total length, and riffles and dry channel made up 3 percent each
(Table 2-6). Several large and deep perennia pools are present, including the Stilling
Basin and the Long Pool on Reclamation property.

Substrate consisted primarily of cobble near Bradbury Dam but grades to greater
proportions of sand and gravel downstream. Thisis typical of stream reaches just below
dams because sediment-starved water from the reservoir picks up small substrate and
carries it downstream. Habitat mapping surveys in 1994 noted that spawning-sized
gravels were of extremely limited availability within the wetted channel between Refugio
Road and Bradbury Dam (ENTRIX 1995a). High flow events in 1995 and 1998 have
since resulted in additional gravels being moved into the system from Hilton Creek and
other tributaries to the extent that gravel availability is no longer thought to be an issue
(SYRTAC data).

From a fisheries perspective, riparian vegetation in most areas of the Lower Santa Y nez
River is not well developed, and does not provide significant shading for aguatic habitats.
The Highway 154 reach has moderate canopy coverage, better than canopy cover in
reaches further downstream.

Instream aguatic vegetation, mainly algae, forms in the Highway 154 reach typically in
pools. During snorkel surveys of the Long Pool in 1994, alarge amount of aquatic algae
was observed growing up from the bottom. Oxygen production was observed in the form
of visible bubbles floating from the plants to the water surface. Daphnia populations
were very dense. Upwelling of cool water was noted in several areas of the Long Pool.
Observations at the Long Pool in 1994 indicated that surface algae was extensive prior to
downstream water rights releases, but disappeared after the release was begun.

In July 1995, algal mats covered only one percent of the Highway 154 reach (only
Reclamation property surveyed), and was far less extensive than mats in the Refugio or
Alisal reaches. Observations later in the summer indicated that algae became abundant in
some pools in the Highway 154 reach, particularly in the Long Pool. Differencesin algal
growth may be related to differences in water temperature and/or nutrient levels.

Refugio Reach. The Refugio reach is 4.8 miles long, extending from the Highway 154
Bridge (about 3.1 miles downstream from Bradbury) down to the Refugio Bridge (about
7.9 miles downstream from Bradbury). Flows in this area can become intermittent or
non-existent during the summer. The habitat composition of 2.7 miles of this reach was
surveyed in July 1997. This survey found that the habitat composition (percent of total
length) was 33 percent pools, 32 percent runs, 17 percent glides, and 18 percent riffles
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Table2-6. Habitat Mapping of Lower Mainstem Santa Ynez
Highway 154 Refugio Alisal
Reach! Reach? Reach?
Length | Percent | Length | Percent | Length | Percent
Habitat | Pool 12,481 75 2,937 33 1,346 9
Type | Run 468 3 2,800 32 4,184 29
Glide * * 1,494 17 3,859 27
Riffle 3,088 19 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
% Estimate flow below Hilton Creek was 4 to 6 cfs
* Not designated. Glides are grouped with runs.
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(SYRTAC 19999) (Table2-6). Upwelling of cool groundwater water occurs in a few
habitat units, which can provide a thermal refuge for fish in the summer (SYRTAC
1997).

The substrate is a mix of small cobble, gravel, and fine sediment. The 1994 habitat
surveys noted that spawning-sized gravels were of extremely limited availability within
the wetted channel between Refugio Road and Bradbury Dam. High flow eventsin 1995
and 1998 have resulted in additional gravel recruitment to this area tributary streams, and
gravel availability is no longer thought to be an issue. Instream cover is moderate in
pools. Riparian vegetation is not well developed and canopy coverage is low in this
reach.

The Refugio reach generally has the most extensive growths of algae, followed by the
Alisa Reach. In July 1995, alga mats were extensive and covered 68 percent of the
aguatic habitat surface area. Although algal mats declined or disappeared during the
winter of 1995-1996, they were again extensive by early summer 1996. In August 1996,
following initiation of downstream water rights releases from Bradbury Dam, algae were
not observed in any of the habitats where snorkel surveys were conducted, indicating that
the releases had flushed the algae.

Alisal Reach. The Alisa reach extends about 2.6 miles from the Refugio Road Bridge
(7.9 miles downstream from Bradbury) to the Alisal Road Bridge in Solvang (approxi-
mately 10.5 miles downstream from Bradbury). Quiota and Alisal Creeks join the
mainstem Santa Y nez River in this reach, upstream of the Alisal Road Bridge. Flowsin
this area can become intermittent or non-existent during the summer. The habitat
composition of this reach (percent of total length), as measured in a July 1997 survey of
the main channel, was 35 percent riffles, 29 percent runs, 27 percent glides, and only 9
percent pools (Table 2-6) (SYRTAC 1999). Pool habitat declines as one moves
downstream from Bradbury Dam to Alisal. Upwelling of cool groundwater water occurs
in a few habitat units, which can provide a thermal refuge for fish in the summer
(SYRTAC 1997).

The substrate was small cobble, gravel, and fine sediments. As with the Refugio reach,
riparian vegetation is not well developed and canopy coverage is poor.

Floating mats of algae can be extensive in the summer, especialy in the Alisal and
Refugio reaches. In July 1995, algal mats covered an average of 60 percent of the
aquatic habitat surface areain Alisal reach. Although algal mats declined or disappeared
during the winter of 1995-1996, they were again extensive by early summer 1996. In
August 1996, following initiation of downstream water rights releases from Bradbury
Dam, algae were not observed in any of the habitats where snorkel surveys were
conducted. In June 1997, algal mats were again prevalent in monitored pools (25 to 70
percent cover).

Avenue of the Flags. The Avenue of the Flags reach extends 3.4 miles, from Alisal
Road Bridge down to the Avenue of the Flags Bridge in Buellton (about 13.6 miles
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downstream from Bradbury). The habitat is almost exclusively run. Substrate here is
typically sand and gravel. Canopy cover is essentially zero (SYRTAC 1998).

Buellton to Lompoc. The mainstem between Buellton and Lompoc (about 37.5 miles
downstream from Bradbury at the Highway 1 Bridge) extends 23.9 miles and is
characterized by the Weister reach (about 16 miles downstream from Bradbury) and the
Cargasachi reach (a 1.5 mile reach about 24 miles downstream from Bradbury).
Upstream of Lompoc, near the confluence with Salsipuedes Creek (about 30 miles
downstream from the dam), the channel 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). Substrate is mainly sand and small gravel. Canopy cover and instream
cover islow in thisreach. Coverage from algal matsin July 1995 was lower in this reach
compared to the Refugio and Alisal reaches. In early summer 1996, alga mats were
extensive in the Cargasachi reach, but were absent in August following initiation of
downstream water rights rel eases.

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 percent of
length) (ENTRIX 1995a) Runs were also extensive, accounting for 37 percent of the
reach, while shallow pools (maximum depth less than 3 feet deep) and riffles accounted
for 12 percent and 1 percent, respectively.

Downstream of Bailey Avenue in Lompoc, progressively greater concentrations of
riparian vegetation occur, including extensive growths of willows, both along the sides
and within the river channel. The growth of willows and other vegetation in this areais
supported by freshwater (treated effluent) releases to the channel from the Lompoc
Wastewater Treatment Facility. Substrate in the areaistypically sand and fine silt.

Passage Barriers

The Santa Ynez River between Buellton and Bradbury Dam was examined for passage
barriers during the habitat surveys conducted in the late winter and early spring of 1994
(ENTRIX 1995a). Similar surveys were conducted by DWR and Thomas R. Payne in
1991 for the river reach between Lompoc and Buellton (Payne 1991). No falls or
velocity barriers were observed, but areas with insufficient depth for upstream migration
of adult steelhead were observed. These barriers were always related to shallow riffles or
gravel bars, and not to permanent geomorphic features.

Water Temperature Monitoring

Water temperature is an important parameter that affects the quality and availability
of habitat for steelhead. As discussed in further detail under steelhead life history
(Section 2.4.1.1), three temperature levels have been used to evaluate habitat conditions
within the lower Santa Y nez River. A temperature level of 20°C (68°F) for daily average
water temperatures has been used in central and southern California by DFG to evaluate
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the suitability of stream temperatures for rainbow trout. This level represents a water
temperature below which reasonable growth of rainbow trout may be expected. Datain
the literature suggests that temperatures above 21.5°C (71°F) result in no net growth or a
loss 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 sustaining fish. Maximum daily water temperatures greater than 25°C
(77°F) were used to indicate potentially lethal conditions (Raliegh et al. 1984). These
temperature levels serve as guidelines to indicate general seasonal and spatial 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 upwelling are
available to varying degrees along the mainstem, and the monitoring sites may not reflect
this.

Results of water temperature monitoring have shown that Lake Cachuma becomes
thermally stratified during the summer and fall and destratified (relatively uniform
temperatures from the surface to the bottom) during the winter (SYRTAC 1997). During
the period of stratification, water temperature and dissolved oxygen concentrations are
greatest in the upper part of the water column (epilimnion), with cooler water
temperatures and low dissolved oxygen concentrations (<2 mg/l) in the lower part of the
water column (hypolimnion). This provides the opportunity to make cold water releases,
suitable for rainbow trout/steelhead from the lake during the summer months. After fall
turnover, water temperature and dissolved oxygen concentrations were relatively
consistent throughout the water column.

Water temperature within the lower Santa Y nez River follows a general seasonal pattern
with increasing temperatures during the spring and summer and decreasing temperatures
during the fall and winter coincident with the seasonal pattern in air temperature. \Water
temperature is generally lowest near Bradbury Dam and increases with distance down-
stream. Water temperature increases rapidly in the first three miles downstream of
Bradbury as it approaches equilibrium with air temperature, and then warms more
gradually until mile 20 where water temperatures began to gradualy cool due to the
marine influence. In August, temperatures continue to warm gradually past mile 40. Due
to the influence of cooler air temperature near the ocean, the water temperature of the
lagoon is typically cooler than that at locations further upstream, with the exception of
those locations immediately below Bradbury Dam.

Monitoring results show that water temperatures are suitable for steelhead throughout the
system during the late fall, winter, and early spring. However, during summer (especially
June-August) potentially adverse water temperatures (those exceeding either the average
daily or daily maximum temperature levels) were observed in surface thermographs at all
mainstem Santa Y nez River monitoring locations. The frequency that water temperatures
exceeded 20°C (daily average), 22°C (daily average), and 25°C (daily maximum) in
April through October, 1995-1997), is provided for the Long Pool, upper and lower
Alisal reach and Buellton. The frequency and magnitude of potentialy adverse water
temperature conditions increased with distance downstream from Bradbury Dam. Water
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temperatures in the Long Pool were the coolest monitored in the mainstem (Table 2-7).
Temperatures here sometimes exceeded 20°C daily average in the summer, but

2.94 April 7, 1999



Table 2-7.

Frequency Analysis of Water Temperature Exceedances in the Long
Pool 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 15 0 N/A 0 17.3 63.1
July 31 11 N/A 0 22.3 72.1
August 31 10 N/A 0 216 70.9
September 30 0 N/A 0 20.8 69.4
October 31 0 N/A 0 185 65.3
1996
April 28 4 0 0 225 72.5
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
75% or more of the monitored days exceeded criterion
N/A data unavailable
Source: SYRTAC 1997, SYRTAC 1998, and other SYRTAC data
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rarely exceeded 22°C daily average and never exceeded 25°C daily maximum. As the
distance from Bradbury Dam increases, the frequency that water temperatures exceed the
temperature guidelines increases. At Refugio Reach (3.4 miles downstream),
temperatures often exceeded 20°C daily average in summer 1995 and August 1996, but
rarely exceeded 22°C daily average or 25°C daily maximum (Table 2-8). In upper Alisa
(7.9 miles downstream) in July through September, temperatures regularly exceeded
20°C daily average, and occasionaly exceeded 22°C daily average and 25°C daily
maximum (Table 2-9). In the lower Alisal reach (9.5 miles downstream), daily average
temperatures regularly exceeded 20°C and 22°C June through September, and often
exceeded 25°C daily maximum in July and August (Table 2-10). The frequency of
temperature exceedances increased at Buellton (13.6 miles downstream), with nearly all
summer days exceeding 20°C, many days exceeding 22°C average daily in July through
September, and a significant proportion of days exceeding 25°C daily maximum in July
and August (Table 2-11).

There is a greater daily variation in temperature (difference in the minimum
and maximum temperatures observed) with distance downstream from Bradbury Dam.
Diel temperature variation ranged from 2 to 3°C at the Long Pool (mile 0.5), 5to 6°C at
the Alisal Habitat Unit 9 (9.5 miles), and 7 to 8°C at Buellton (mile 13.6) and Cargasachi
Ranch (mile 24.0). When water temperatures began to decrease in September, 24-hour
diel variations between 2 and 4 °C were recorded throughout the lower river.

Diel water temperature variation at the bottom of pools (located 0.5, 7.8, 8.7, 9.5 miles
downstream of the dam) were much smaller during both summer and fall than those
recorded at the surface at the same locations (SYRTAC 1997). Generally, bottom
temperatures were 2 to 3°C cooler than surface temperatures. Thermographs at 0.5, 8.7,
and 9.5 miles below Bradbury Dam recorded variations of 0 to 3°C over a 24-hour
period. The bottom thermograph at mile 7.8 recorded a slightly higher diel variation of
3to 7°C during both summer and fall. Except for Alisal Habitat Unit 48, bottom
thermographs in pools never recorded temperatures exceeding 24°C.

The 1996 downstream water rights releases ( July 19 - October 31) resulted in areduction
in diel temperature variation within the Long Pool, however, diel temperature variation
was consistently higher at all monitoring locations between Alisal Habitat Unit 45 (7.9
miles downstream of Bradbury Dam), and Cargasachi Ranch (24 miles downstream of
Bradbury Dam) after initiation of 1996 downstream water rights rel eases when compared
with diel temperature variation prior to the controlled rel eases.

Temperature data collected during both snorkel surveys and from thermograph units,
strongly suggests that localized areas of cool water upwelling exist in the mainstem Santa
Y nez River that could offer refuge for over summering/rearing steelhead. During snorkel
surveys, divers noted localized areas of cooler water in various habitat units. These areas
were 2 to 3 °C cooler than the surrounding water and usually did not influence an area of
more than 2 to 3 square feet under zero to low flow conditions. Some of these upwelling
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Table2-8.  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 I 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 73.4
August 15 6 0 0 24.9 76.8
September 30 7 0 0 238 74.8
October 31 0 0 0 222 72.0

Bold/Italics 25-74% of the monitored days exceeded criterion

75% or more of the monitored days exceeded criterion

N/A datanot available

Source: SYRTAC 1997, SYRTAC 1998, and other SYRTAC data
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Table 2-9.

Frequency Analysis of Water Temperature Exceedances in the Alisal
Reach (7.9 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%
May 28 0 0 0 229 73.2
June 30 12 2 3 255 779
July 31 31 17 8 257 78.3
August 31 31 22 3 25.2 774
September 30 28 0 0 24.0 75.2
October 31 0 0 0 226 72.7
1996
May 29 0 0 0 204 68.7
June 30 0 0 0 17.9 64.2
July 9 0 0 0 18.7 65.7
August 16 16 0 I 15 26.7 80.1
September 30 28 3 8 25.8 78.4
October 31 12 0 0 24.3 75.7
1997
April 30 10 0 3 26 78.8
May 5 2 0 1 254 71.7
June 13 8 2 2 255 779
July 31 25 0 16 26.7 80.1
August 30 31 6 I 30 273 81.1
September 31 30 6 9 26.7 80.1
October 31 4 0 239 75.0
1 1995 siteisin close proximity (but not exactly) to 1996/1997 site.
Bold/ltalics 25-74% of the monitored days exceeded criterion
75% or more of the monitored days exceeded criterion
Source: SYRTAC 1997, SYRTAC 1998, and other SYRTAC data
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Table2-10. Frequency Analysis of Water Temperature Exceedances at the Alisal
Bridge (9.5 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
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 0 220 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 78.4
June 30 19 7 8 26.6 79.9
July 31 30 8 16 26.5 79.7
August 31 31 27 27 279 82.2
September 30 30 9 15 277 819
October 31 6 N/A 2 25.8 78.4
Bold/Italics 25-74% of the monitored days exceeded criterion
75% or more of the monitored days exceeded criterion
N/A data not available
Source: SYRTAC 1997, SYRTAC 1998, and other SYRTAC data
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Table2-11. Frequency Analysis of Water Temperature Exceedances at Buellton
(13.6 miles Downstream of Bradbury Dam) at Bottom.
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
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 0 216 70.9
October 31 0 0 0 22.4 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 27.6 817
August 31 30 16 I 29 I 28.1 82.6
September 30 30 2 I 25.0 77.0
October 31 14 22.4 72.3
1997
May 24 0 22.3 72.1
June 30 24 22.6 72.7
July 31 28 0 24.3 75.7
August 31 31 2% | 12 26.6 79.9
September 30 30 15 0 248 76.6
October 31 6 0 0 22.9 73.2
Bold/ltalics 25-74% of the monitored days exceeded criterion
75% or more of the monitored days exceeded criterion
N/A data not available
Source: SYRTAC 1997, SYRTAC 1998, and other SYRTAC data
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areas were persistent in all reaches of the river. In summer, when flows are low (or at
low flow releases), localized cool groundwater upwelling may provide acceptable
conditions for steelhead to successfully inhabit pools and other areas (Matthews et al.
1994, Nielsen et al. 1994). This has been observed in the Alisal reach where the number
of juvenile rainbow trout/steelhead remained relatively constant between August (34 fish)
and December 1995 (31 fish), despite elevated water temperatures during the late
summer.

Water temperature monitoring during the 1996 downstream water rights releases
provided an opportunity to document seasona changes in water temperature at various
locations within the mainstem Santa Y nez River under conditions of controlled releases
from Bradbury Dam (Figure 2-5). Results of temperature monitoring during these
releases showed that instantaneous water temperatures increased rapidly between 0.5
miles (about 17°C) and 3.4 miles below the dam (about 21-24°C), and approached
potentially adverse water temperatures for steelhead at locations 7.8 miles and further
downstream of the dam, despite instream flow releases of 50 to 135 cfs and a release
temperature of approximately 17°C. The rapid increase in water temperatures in spite of
large flow releases reflects the influence of high ambient air temperatures, the broad
channel, shallow depth, and lack of riparian vegetation along the stream corridor. This
warming occurs in the reach that is relatively narrow and has well developed riparian
vegetation compared to the rest of theriver.

In summary, water temperatures are cool near the dam and in the Long Pool, and increase
rapidly in the first three miles downstream of Bradbury. Surface water temperatures in
the Refugio and Alisal reaches often exceed 20°C as adaily average, and 25°C asadaily
maximum during July and August in Refugio and Alisal reaches, and these temperatures
sometimes extend into September in the Alisal reach (SYRTAC 1997, 1998). These
temperatures are at the upper range for sustaining the rainbow trout/steelhead population.
There are some areas of localized cool water upwelling that could provide summer
refugiafor rainbow trout/steel head.

Dissolved Oxygen Monitoring

Dissolved oxygen concentrations also affect habitat quality and use, physiological stress,
and mortality for fish and other aquatic organisms. In general, dissolved oxygen
concentrations less than 5 mg/l are considered to be unsuitable for most fish species,
including both rainbow trout and steelhead (Barnhardt 1986). Salmonids do well at
dissolved oxygen concentrations of 6-8 mg/lI and up, but concentrations of 4 mg/l or less
have been found to cause severe distress (Moyle 1976, Piper et al. 1982, Barnhardt 1986,
Cech et al. 1990, Bjornn and Reiser 1991). Warm water species, such as largemouth bass
and cool water species like salmonids, may be able to survive when dissolved oxygen
concentrations are relatively low (<5 mg/l), but growth, food conversion efficiency, and
swimming performance will be adversely affected. High water temperatures, which
reduce oxygen solubility, compound the stress on fish caused by margina dissolved
oxygen concentrations.
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Dissolved oxygen concentrations are influenced by turbulence and mixing, instream
flows, water temperature, photosynthetic activity during the daytime, and metabolism by
algae at night. During late spring and extending into early fall, the lower Santa Y nez
River exhibits tremendous algae production in most of its surface waters. This abundant
aga growth can contribute to substantial diel variation in dissolved oxygen concen-
trations and may adversely affect habitat quality for steelhead and other resident fish.
During the day, when photosynthesis is taking place, algae production saturates the water
with dissolved oxygen, particularly during summer. Conversely, during the dark hours,
algae metabolize their sugars and consume oxygen. This process in combination with
bacterial decomposition, and respiration by animals can remove significant amounts of
dissolved oxygen from the water causing temporary oxygen depletion.

Diel fluctuations in dissolved oxygen concentrations were monitored in mainstem pools
at times when algae was and was not present (SYRTAC 1997, 1998). Dissolved oxygen
levels were good during the day(>5 mg/l and frequently 8-12 mg/l measured late in the
afternoon), regardless of algal cover. Pre-dawn surveys conducted to detect the
minimum dissolved oxygen found that concentrations were acceptable when algae was
not present (usually about 6-9 mg/l). When algae was present, however, dissolved
oxygen concentrations in some pools dropped to as low as 1-3 mg/l. Dissolved oxygen
concentrations this low would be expected to result in stress and possibly mortality to
fish if these conditions persist or if other microhabitat was not available. Fish are likely
to respond by seeking out microhabitats with more oxygen, such as a riffle where the
water is more aerated. The diel monitoring could have missed night-time refuge areas
where dissolved oxygen conditions were more suitable for fish.

A vertical gradient in dissolved oxygen concentrations was observed at several deeper
pool habitat units, with daytime dissolved oxygen concentrations being greatest near the
surface, and markedly lower near the bottom. A similar vertical gradient in water
temperature was observed at many of these locations, with highest water temperatures
near the surface, and lowest water temperatures near the bottom. These results are
consistent with the hypothesis that vertical stratification becomes established within
deeper pool habitats in the absence of significant flow. Vertical stratification within
these habitats during the summer would present a potential conflict in habitat selection by
species such as steelhead in that areas having sufficient dissolved oxygen concentrations
may aso have elevated, and potentially stressful, water temperature conditions.

River flows provided by the 1996 downstream water rights releases (releases at flows of
135, 70, and 50 cfs) were sufficient to remove much of the algae from pool habitats and
create sufficient turbulence and mixing to sustain higher dissolved oxygen concentrations
(7 mg/l) during the critical morning hours at any of the flows tested. On July 16 prior to
initiation of releases, early morning dissolved oxygen concentrations were over 8 mg/l in
the Long Pool and at mile 3.4, but were 0.2-4.4 mg/l in shallow pools 3.4 to 13.9 miles
downstream of the dam (SYRTAC 1997). On August 2 after WR 89-18 releases had
been started, the accumulated filamentous algal mats had been removed and early
morning dissolved oxygen levels exceeded 7.45mg/l at al sites 3.4 to 13.9 miles
downstream of the dam. Rooted aquatic vegetation remained abundant after high flows
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removed the algal mats. Early morning dissolved oxygen concentrations during the fall
were substantially higher than those during the summer, coincident with a seasonal
declinein agal cover and decreased temperatures.

2312 Flow-Related Habitat Conditionsin the Mainstem Santa Y nez River

Some aspects of habitat are directly related to the flow of the river. Most important
among these are water temperature, the amount of physical space available, and passage
opportunities. In the following sections, the effect of flow on water temperatures based
on awater temperature model developed by the SYRTAC (using the SNTEMP model
developed by the U.S. Biologica Survey) is addressed. We also examine how flow and
gpatial habitat are related based on studies designed and conducted by DFG in association
with the SYRTAC (SYRTAC 1999).

Water Temperature Models

Water temperature in the Santa Y nez River was modeled as part of the Contract Renewal
EISEIR (Woodward-Clyde Consultants, et al. 1995). This modeling effort utilized the
the FWS's SSTEMP model, which included predictions of solar radiation and day length
for the Santa Ynez River basin and stream shading based on topography and
characteristics of riparian vegetation. Data used in the modeling included meteorol ogical
data on solar radiation, air temperature, relative humidity, sunshine, and wind speed.
Hydrologic data included discharges from Bradbury Dam and Santa Ynez River
tributaries, initial water temperature at the dam and tributaries, and estimates of
temperature influences by groundwater and storm water runoff. The model also included
consideration of stream geometry including elevations and distances, stream width,
stream shading, and hydraulic gradients. The model was calibrated using water tempera-
ture data collected in the Long Pool (0.3 miles downstream of Bradbury Dam), San Lucas
Ranch (1 mile downstream), and Alisal Bridge in Solvang (9.8 miles downstream).

Results of these simulation analyses showed: (1) a seasonal pattern of increasing watep
temperatures during the summer months (with greatest water temperatures occurring
during July and August); (2) a pattern of increasing water temperatures as a$function
of distance downstream from Bradbury Dam; and (3) the distance downstream from
Bradbury Dam within which average daily water temperatures were less than 20°C,
at various instream flow releases ranged from 0.3 to 4.5 miles in July, and from 0.18 to
1.0 milein August.

The models suggest that water temperatures increase rapidly with distance from the dam.
Stressful water temperatures were predicted (and observed to occur) within 4.4 miles
below the dam under all scenarios considered, regardless of flow release. These
temperatures reduce the utility of otherwise suitable habitat as potential over-summering
habitat for steelhead.
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Rearing Habitat

Rearing habitat versus flow relationships were developed based on a study developed by
the SYRTAC in consultation with DFG (SYRTAC 1999a). This study evaluated how the
wetted width of the river (top width) changed in response to changing flow levels in
riffles, runs, glides and pools. The study was conducted in late summer 1997 during the
WR 89-18 water releases. Several habitat units of each habitat type (pool, run, glide, and
riffle) were selected in the Refugio and Alisal reaches for study. Top width measure-
ments were taken at flow releases from Bradbury Dam ranging from 2 to 50 cfs. From
this, alog-log regression was fitted to the data to predict top width at different flow levels
within this range (although the range was extended down to 0.1 cfs for purposes of this
biological assessment to analyze the impacts of the various management scenarios). Field
measurements were not taken in the Highway 154 reach for two reasons. First, much of
the reach is on private property and is inaccessible. Second, the accessible reach just
below Bradbury Dam is dominated by the Stilling Basin and the Long Pool, which are
not representative of the habitat of this reach. In order to characterize the Highway 154
reach, we relied instead on the IFIM transects that were developed by DWR and used in
the Contract Renewa EIS/EIR (Woodward-Clyde et al. 1995, ENTRIX 19954) to
develop similar relationships for the area of the river between Highway 154 and
Bradbury Dam.

Top width is not a complete description of habitat, but it provides an index of the amount
of habitat available (Swift 1976, Annear and Condor 1983, Nelson 1984). Top width is
used in this context to analyze how habitat changes with the flow levels pr