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Real-Time Decision Group
2006 Fish Passage Supplementation

DRAFY
MEMORANDUM
To: Adaptive Management Committee
From: Real-Time Decision Group and Cachuma Project Bi iaff
Date: August 28, 2007
Re: Report on the 2006 Fish Passage Supplem

1. Introduction

The Fish Passage Supplementation Prog
opportunities for steelhead in the Lower 54
take advantage of rainfall events and sup
The  program was proposed as part of rese

eting'the established criteria specified in the guidance

entation is initiated by the RTDG during January and mid-April
the migration season) and by Reclamation, or whoever they
designate (the R in 20(35 from February to mld-Apnl The objective of partitioning the
potential supplementz period into three parts was to give the RTDG discretion during the
beginning and end of th€ migration season to withhold supplementation if they feel it is in the
best interest of the program even if the criteria have been met. In the middle or peak migration
period, Reclamation would automatically supplement once the criteria had been met.

to the end of M3

RTDG meetings are initiated by the Cachuma Project Biologist and conducted via conference
call. Prior to any potential passage release, the Cachuma Project Biologist evaluates the
hydrological and meteorological conditions and presents the findings to the RTDG to determine
if the published criteria for passage supplementation have been met and a passage release should
be called for and conducted by Reclamation. Members of the RTDG are the Chair of the AMC



(Mike Kinsey, U.S. Bureau of Reclamation), Civil Engineer for SCCAQO Operations(Darrin
Williams, U.S. Bureau of Reclamation - SCCAO-Operations Division), and Cachuma Project
Biologist (Scott Engblom, Cachuma Project Biology Staff).

There were two storms during the winter and spring of 2006 (2/28/06 and 3/29/06) that met the
established criteria for supplementation and releases were made to augment stormflow for fish
migration. The results of the 2006 releases under the Fish Passage Supplementation Program are
presented by storm, followed by a discussion of the results of the program, and recommendations
for program improvements. :

II. Purpose

gram and adequacy of the data
gathered for program verification. Based on this informati e AMC may make

ITI. Background

The Cachuma Project Fish B
program to supplement pg:
developed by the A
Biological Opinion®
the migration portlon of

releases comes from syre ar ged water in Lake Cachuma, specifically from the Fish Passage
Account (3,200 acre-fget). Passage releases can only occur during the steelhead migration
period, which is from January through May. To quote the BO:

“To supplement migration flows, Reclamation proposes to establish a passage
account that would provide flow relcases during the steelhead migration season
(winter and spring) at both the 1.8 and 3.0 foot surcharge level. Passage flow releases
will utilize some of the surcharged water to extend the duration of flows, and in many
cases increase flows in the Santa Ynez River directly following storms when
steelhead are likely migrating. Releases will occur after most storms until the water
set aside for migration support is exhausted. Once climate conditions allow the




reservoir to be surcharged again, migration supplementation will resume (NMFS,
2000).”

The key information needed in the implementation of the Fish Passage Supplementation Program
is the data necessary to evaluate the required criteria, the implementation objectives, and the
requisite real-time information for the RTDG as laid out in the guidance documentation for the
program (NMFS, 2000; USBR, 2000; AMC, 2004). The components of each are described

below.

P
o
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as f%‘ﬂows:
rms between January and

Decision-making criteria to conduct passage supplementation:
The required decision-making criteria for passage supplementatio
1. Water releases will be made for passage supplementations
May (the migration season). .
1I. Flows in the Santa Ynez River at the Solvang gage musi
established definition of a storm that produces mgast#
Lower Santa Ynez River).
III. Cumulative flow at the Salsipuedes Creek g
since December 1%, The purpose of the tfibutée
assess the hydrologic readiness of the lower water

Geological Survey (USGS) gage
trigger is to identify storms when {1
avoidance of the driest water years

pplemented unless (1) flows at Solvang
aop‘migration flow release (the second storm

supplementation dit ary and mid April through May if they feel it is in the best interest
of the program even 1k riteria have been met. For example, if the supplementation criteria
have been met, but the;watershed is not ready to support returning fish to spawn, the RTDG can
decide not to supplement a storm. On the other hand, if a storm occurs soon after a previous
supplementation and the RTDG thinks that supplementation would be in the best interest of the
program, they can choose to supplement. If they change from the established protocols of the
program, they need to notify the AMC of the change and the reasons they took that action.




Table 1: Fish passage supplementation program summary schedule as presented in the AMC

2004 report, Table 3-8a.
Time Perlad Type aof Actien Responsible Party

Janpary «  Reakime decision: to «  Resl-time Decision Groap

sapplement or not; and
«  US Burean of Reclamation

o Criteria in Section 3.2.3.2.2

wizsi be met
Egbruary to mid-April Automatic supplemeniation, onee 1.8, Burean of Reclamation
criteria in Section 3.2.3.2.2 are
met
mid-April to end of May »  Real-time decision: (o »  Real-time Decision Group

supplement or not; and
¢ U.S, Bureau of Reclamation

»  (riteria in Section 3.2.3.2.2

must be met
Surmner Annual cvaluation of Fish Adaptive Monagement
Passaze Supplementation Conapittes

Program (inefuding criteria in
Sections 3.2.32 2and 32323

Implementation objectives:
Upon calling for a supplementation release b@the
mlgratlon the fol]owmg progedural objectives i

whn (Figure 1) that was derived from an average of

s Laureles gage above the reservoir (USBR, 2000).

i#it of adaptive management and is subject to modification

;al by NMFS. The average storm recession from 150 to 25 cfs

al water years at the Los Laureles gage, hence is the objective
for ramp-dé olvang gage.

C. Start flow relea
its peak to 15 .

D. In the event that storm peaks at the Solvang gage are less than 150 cfs but greater than 25
cfs, release water to provide a peak of 150 cfs at Solvang and then follow the decay
function for ramp-down;

E. From 25 cfs to baseflow, follow the proposed mainstem ramp-down rate; and

F. Supplement fish passage in years following surcharge until there is no water left in the
Fish Passage Account. The account will be reset to the full amount (3,200 acre-feet)
once Bradbury Dam spills.
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flows only) (NMES, 2000).

Data supplied to the RTDG:

on daily hydrographs of USGS gages on
a Ynez River below the Long Pool and at the
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5. ater ifi the Fish Passage and Adaptive Management Accounts
entation occurs);
6. to date at all sites for both upstream and downstrcam migrants
theéhumber of migrants captured with locations and dates; and
7. Conditions at goon mouth of the Santa Ynez River.
IV. Program Resulis

The first major storm of the runoff season to impact the Santa Ynez River watershed occurred on
January 1-3 of 2006, which generated sufficient runoff throughout the basin to create favorable
migration conditions for steclhead/rainbow trout. Because this was the first large storm of the
Water Year (October through September), supplementation was not considered given the
established criteria. No significant storms impacted the watershed for the remainder of January
and most of February (Table 2 and Figure 2). No large ocean-going steelhead were captured




during that timeframe in the Salsipuedes Creek or Hilton Creek where migrant trapping
operations were underway; only downstream migrating smolts and upstream migrating resident
adults were captured in the tributaries. The mainstem trap was not deployed until the first
passage release at the end of February (2/28/06) due to low flows. Mainstem trapping was done
approximately 5 miles downstream of Bradbury Dam along the Refugio Reach (LYSR-5.6) in
order to monitor fish movement as it related to both passage and non-passage releases and was
continued until the reservoir spilled on April 3, when the traps were removed due to high flows.
Mainstem trapping methodologies followed those utilized in the migrant trapping program in the
tributaries.

nd 3729/06) that met the
required criteria and

There were two storms during the winter and spring of 2006 (2/2
established criteria for supplementation. Table 3 evaluates wh

both supplemented storms as established in the guidance i in, the criteria
ensured that there was continuity in the Lower Santa Yng

(Table 1) (AMC, 2004). Given that this was the '1rs Shp
RTDG initiated all supplementation events on behalf o ation throughout the Water Year.

The first passage supplementation releasé initi i on with the 2/28/06 storm.
Supplementation releases ran from 2/28/0 i f 1,662 acre-feet (af)
used in this first event, including releases thfpughs WS. Thege were 19 passage days

- (daily average flow greater than or equal to
. those were during passage it tred after releases at Bradbury

event was associated with the

92 days 0 of those days occurred prior to the migration
uging the season, 4 days after the season, 5 days from

reasing the duration of migration from an estimated average of 3
' without supplementation to over 14 days during the first storm
and 5 days for the s jor to the dam spilling. Trapping cfforts in the mainstem showed
that both upstream migpatinig adult steelhead/rainbow trout and downstream migrating smolts
moved during each pagSage release that would not have been possible without supplementation.




Table 2: Rainfall at Bradbury Dam from December through May of 2006. Peak flows at the
Solvang gage and cumulative flows at Salsipuedes gage are also provided. Missing data were
associated with storm damage to the gage or when daily discharge averages were only available
from the USGS. The initiation of supplementation releases is denoted in bold. Peak flow dates

were noted.

Storm Date  Rainfall’ Qpealc at Solvang Gecum® at Passage
Bradbury Dam Natural Supplemented Salsipuedes Supplementation
(in) {cfs-date) {cis-date)
12/2/2005 0.53 - oo
12/26/2005 0.14 -
1/1/2006 7.54 -
1/14/2006 0.3 -
2/18/2006 0.53 -
2/28/2006 2.53 81-2/28
3/3/2006 0.78 124
3/6/2006 0.34 172
3/10/2006 0.82 134
3/18/2008 0.55 92
3/21/2006 0.1 nd
3/26/2006 0.18 21
3/28/2006 1.46 76-2/28 ¢
4/1/2006 0.24 az1
4/4/2006 3.67 13450 - 4/6
4/11/2006 0.18 nd ' -
4/14/2006 -
4/262006 -
5/22/2006 -
1. Rain
3. Qoum -
nd - No data. ™
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Figure 2: Rainfall amounts collected at Bradbury Dam from January 1 through April 30, 2006.
Arrows denote the start and end of fish passage supplementation event.




Table 3: Summary of the implementation results of the Fish Passage Supplementation effort in
Water Year 2006, The information is divided into required criteria, implementation objectives,
and data supplied to the RTDG. Elements are listed in the same manner as presented in the
Background section.

Implemertation Results Supplementsd stormes:
2/2B/06 3/29/06

Required criterlp for decision-making:

| Storm falls between January through May yes

Il Flows is greater than 25 cfs at Solvang yes

Hl Gumulative flow at Salsipuedss is greater than 1000 af since December in af yes (1485)
IV Santa Ynez River outlet lagoon breached yes

WV Not the first storm in January yes

VI (1) Greater than 7 days since last supplemented storm yes

V| (2) AMC determines that there is greater benefit not to supplement no

VI (3) Sufficient water in the Fish Passage Account {amount &t initiation in af) yes (1538)
Implementation objectives:

A Supplement to create passage flows (> 25 ofs) for 14 days no (spill)
B1 Rampdown decay curve used from Los Laureles yes

B2 Recession mimicked Los Laureles flows at Solvang no

C Releases to start once Solvang recedes to 150 cfs no {peak flows < 150 cfs) < 150 cfs)
D If peak flow is less than 150 cfs, supplementation flows should be %%% yes
E From 25 cfs to baseflow, use mainstem rampdown rate : < (linear) no (spil)
F Supplementation to be done following a spilt until Fish Passage Account is { aﬁ%ﬁ Yoy yes
Data supplied ic the RTDG:
1 Weskly rainfall totals prior to the event at Bradbury yes (1.7 in)
2 Predicted magnitude/occurrence of storms using NOA yes
3 Flow conditions in the tributaries, Long Peol, Solvang, arn yes
4 Weekly observations of flow at Quiota and San Lucas cre yes
5 Amount in the Fish Passage before/after supplamentation 1538/3200-spill (398)
6 Migrant trapping data yes
7 Outiet lagoon conditions open

ata, though, can be subject to error as high storm
ectional channel area can be modified resulting in
tablished rating curve for the gaging site. The flow

y the IJSGS well after any stormflow event and corrected flow
he flow record. In the case of this storm, the data were corrected
weeks affer the event; hence flows were different from the initial data used
purpgse of this report, both the real-time (used for decision-making) and
the corrected data a vided (Figure 3 and Table 4). Solvang (1) was the real-time data
available through 3/6/06'and used by the RTDG to call for the release, whereas the Solvang (2)
curve was the correctéd discharge that was posted after 3/19/06. All hours of the day are
presented in military time (i.e., 24 hours). ‘

by the RTDG. F

The storm that occurred during February 27-28 (the February 28 storm) met the established
criteria for supplementation in all aspects (Table 3 and Figure 3). The storm was during the
migration season (January — May). Cumulative flow since December at the Salsipuedes USGS
gage was 1008 af, using the sum of the average daily flows. It should be noted that at the end of
the day on February 27, the cumulative flow for Salsipuedes Creek was still below the 1000-af
trigger (905 af) using the USGS daily average flow data, but the following day exceeded the




established cumulative discharge threshold and created ideal conditions for a supplementation
event. The mainstem began rising at the Solvang gage in the afternoon of 2/27/06 prior to
supplementation, reaching 25 cfs at 20:00 (21:00 corrected) and peaking at 03:00 on 2/28/06 at
127 cfs (81 cfs corrected). Finally, the lagoon was open at the mouth of the Santa Ynez River
throughout the storm. The RTDG convened carly on the morning of 2/28/06, reviewed the
criteria, and concluded that the prior January storm sufficiently wetted the watershed, tributary
connectivity had been established, all the required criteria had been met, and that the position in
the migration season was favorable for a fish passage supplementation. As a result, a passage
release was called for at 08:00 that day by the RTDG. The real-time data for the Solvang gage at
that hour read 79 cfs (41 cfs cotrected) and the objective of the RTD on was to increase
natural flow to 150 cfs at the Solvang gage as required in the Fish Dds '

total releases from the Dam to 83 cfs (77 cfs for passage sup
and 6 from HCSWS). The smaller magnitude release wa : apse between the

continued throughout the period.

Communication difficulties delayed the requested re
Solvang gage had receded to 62 cfs (29 cfs corrected).
Solvang gage 13 hours later at 03:30 on

corrected). The flow then gradually incrég
12:15 on 3/2/06, below the target dischar

1900

dropped to 45 cfs (18 cfs
6 cfs (88 cfs corrected) at

comees Solvang (2)
Solvang (1)
o« BraGBURY
Teal e Decay function

106 -

L

< 14 days <
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Figure 3: Storm hydrographs of the Solvang gaging stations showing runoff conditions prior,
during, and after fish passage supplementation releases for the February 28 storm. The Solvang
(1) curve in green was the real-time data and the Solvang (2) curve in blue was the corrected
discharge. The decay function as described in the documentation was included for reference,
although not implemented. Daily operations data for Bradbury releases were also included.



Table 4: Summary of the hydrologic conditions during the first supplementation event. Solvang
(1) are the real-time and Solvang (2) the corrected data presented in Figure 3. Bradbury
discharge data are given just for reference.

Date-time  Discharge (cfs): Notes:
Solvang (1) Solvang (2) Bradbury

2/27{2006 12:00 8.9 11 & Baseflow conditions at Solvang
2/27/2006 19:45 25 22 6 Solvang (1) at 25 cfs
2/27/2006 20:45 31 26 8 Solvang (2) at 25 cfs
2/28/2006 3:00 127 81 & Natural peak flow at Solvang
2/28/2006 8:00 79 41 6 at 8:00
2/28/2006 14:30 62 29 83 atinitiation of passage release

3/1/2006 3:30 45 18 64 passage release arrives
3/2/2006 12:15 136 88 83 w peak at Solvang
3/14/2006 17:15 nd 25 26 ack to 25 cfs

Supplementation resulted in a bimodal hydrograph ai
objectives set forth in the Fish Passage Supplem
timing. Corrected flows indicated that the recessiona ;
passage flow of 25 cfs, in effect bifurcating the migration tial of the event. The call for the
release by the RTDG was late in relation - - d rologic conditions as it was
well past peak flow, and the delay in the
will be further examined in the discussion
time data from the Solvang gage.

this initial event, a L
decrease the passage re
18 days (Table

the Fish Passage Account. Since the decay
ns by Reclamation, the RTDG decided to use a simple

er for migration opportunities to offset the delay in

> anhd results were evaluated for performance for matching a
the average recessional limb of the Los Laureles hydrograph for
with the natural flow and discharges from the HCSWS, provided
, throughout the Lower Santa Ynez River at a rate greater than 25
ofs for 14 consecutive although it came well after a 50% reduction in flow from the natural
hydrograph peak. Un normal” hydrologic conditions, this linear ramp-down in flow from
Bradbury Dam (apprdX1mately 6% per day) would not have matched the established decay
function from the average recessional curve from the Los Laureles gage records which is closer
to 10-15% per day during the first couple of days and reducing from there for the remaining days
(Figure 1). However, during the passage release, several small storms influenced the region that
kept flows at a more constant rate. None of the storms after the required 7 days since initiation
of supplementation were of sufficient magnitude to trigger another passage release, but the extra
precipitation served to lengthen out the recessional limb of the hydrograph at the mainstem and
tributary gages. This resulted in a gradual decay of the recessional limb of the hydrograph at the
Solvang gage during the passage release. Because of the additional precipitation, the linear

10




ramp-down mimicked the average Los Laureles recessional pattern for the period, which the
RTGD thought was a success given the lack of the guidance documentation for ramp-down
procedures. Linear ramp-down is not recommended for future supplemental due to higher water
usage. The total amount of water released for this fish passage supplementation event was 1,662
af, including releases through the HCSWS. The initial implementation of the Fish Passage
Supplementation Program achieved 14 days of passage flows for steelhead/rainbow trout in the
LSYR, aithough various other program objectives were not met. It is estimated by looking at the
natural recessional trend of the storm hydrograph that without supplementation for the February
28 storm, there may have only been one or two passage days and would have been too short a
period of time to travel to and from the outlet lagoon or ocean. :

Table 5: Ramp-down schedule used by Reclamation for the 2/28

2/28/06 Storm:
#ofdays Dale
1 02/28/06
2 03/01/06
3 03/02/06
4 03/03/06
5 03/04/06
6
7
8
9

03/05/06

A storm hit the region 9#3/28/06 with the real-time peak flow recorded at the Solvang gage of
64 cfs at 03:15 on 3/29/06 (55 cfs corrected) (Figure 4 and Table 6). Corrected peak flow at
Solvang (2) occurred at 18:00 on 3/28/06 at a maximum discharge of 76 cfs, 7 hours prior to the
recorded real-time peak. At 7:30 on the morning of 3/29/06, the RTDG evaluated hydrological
and meteorological conditions and the criteria were met to initiate a passage release (Table 3). A
passage flow release was called for at 08:00 and Reclamation initiated a 99 cfs passage
supplementation release from the outlet works at 08:30 that day (105 cfs total with HCSWS).
Normal rearing flow releases through the HCSWS at 6 cfs were continued throughout the period.
At that time, the flow at Solvang was at 59 cfs (48 cfs corrected) and by adding 99 cfs would
have taken peak flows up to the target of 150 cfs at Solvang. It took approximately 12 hours for
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the released water to reach the Solvang gage. The last real-time data value at Solvang (1) was
136 cfs (83 cfs corrected). Peak flows at the Solvang gage reached 145 cfs (corrected) at 12:15
on 3/30, just below the target flow value of 150 cfs. Passage flows were later augmented by
another storm peaking on 4/1/06 at 321 cfs at 01:00.

100000
e S0lVANG (2)
$olvang (1)
tooog 4 mdhuw
....... Decay function
1000 -

Stream discharge (cefs)

1 T T T T T

before, during, and after

decay function as desc i cumentatiotwas included for reference, although not

ailability of the Solvang gage data was sparse during

3 days, and 2% perday for tlﬁ‘remammg 5 days On 4/3/06, another strong storm hit the region
that caused the floveg into Jga“ﬁe Cachuma to rise sufficiently to spill Bradbury Dam at 18:00 that
day. The ramp-down{@iﬁ”’dule from the dam generally mimicked the established decay function
although the recessional limb at Solvang did not, given an increase in stream discharge from a
subsequent storm on 4/1/06.
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Table 6: Summary of the hydrologic conditions during the second supplementation event.
Bradbury Dam discharge data are given for reference.

Date-time Discharge (cfs): Notes:
Solvang (1} Solvang (2) Bradbury '

3/28/06 7:30 nd 8 6 Baseflow conditions at Solvang
3/28/06 15:45 nd 27 6 Solvang (2) at 25 cfs
3/28/06 18:00 nd 76 & Peak flow at Solvang (2)

3/29/06 1:45 55 47 8 Peak flow at Los Laureles

3/29/06 3115 64 55 6 Peak flow at Solvang (1)

3/29/06 8:00 59 438 6 RTDG calls for a pa e release

3/29/06 8:30 59 48 105 3!
3/29/06 20:30 44 31 105 ives at Solvang (12 hour)
3/29/06 23:30 136 83 105
3/30/06 12:15 nd 145 105

4/1/08 1:00 nd 321 9 eak at Solvang
4/3/06 18:00 nd 638 488

4/4/06 10:30 hd 10300 8654

4/4/06 13:45 nd 13300 8675

44406 21:00 nd 10500 10066

4/5/06 7:45 nd 13600 g953

Table 7: Ramp-down schedule used by’

3/29/06 St
# of days  Date
1 03/29/06

85

31/06 830 5 70 7 15
8:4 ‘asa%m 55 15

it 50 10

& 45 -

( 35 10

0 (spill) 10

- 5

- 5

- 5

C - 2
04/09/06 - 2
04/10/06 - - 2
04/11/06 - - 2
04/12/06 - - 2
04/13/06 - : 0

A total of only 757 af of water was used during the second passage supplementation, including
releases through the HCSWS. Once the dam spilled, the Fish Passage Account was re-filled to
its maximum of 3,200 af and there was no further need for storm supplementation in 2006.
During the second supplemented storm, there were 5 additional passage days beyond 2 to 3 days
of passage from natural storm flows greater than or equal to 25 cfs.
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Migration results:
Mainstem migrant trapping was initiated on February 28 and continued until April 3 when the
traps were pulled because of high flows (Table 8). Trapping results reflect both adult and
juvenile steelhead/rainbow trout movement during and after supplementation releases. From this
first passage release event, there were 3 downstream smolts captured in the mainstem trap
ranging in size from 144-215 mm (5.7-8.6 inches), and one small downsiream resident capture
that was 102 mm (4.0 inches). These are the first smolts to be documented moving through the
Lower Santa Ynez River since the 1940’s beyond anecdotal information. No upstream ocean
going steelhead adults were captured; however there was one resident juvenile/adult measuring
256 mm (10 inches) that was captured migrating upstream on March 3 : releases when
migrating fish were captured varied from 31 to 83 cfs. One additiogal smolt measuring 222 mm
(8.7 inches) was captured on March 19, 2 days following comp : the first supplementation
when dam releases rates were 6.0 cfs.

Table 8: Migrant trapping data from the first and secong
corresponding flow data. Bradbury Dam spilled on 4
Supplementation Program for Water Year 2006. 2
Bradbury at 8:30 on 3/29/06, passage releases had noty
on 3/29/06; higher flows that day were from storm flow
were from storm damage to the gage that were later estima

alvang at the tingeFof capture
lues for the real-{ime data (1)
the USGS (2).

Date-time Size (mm) Fish Type Supplemented
Solvang (2)

3/2/2006 7:45 144 Smolt 81 Yes
3/3/2006 22:44 256 Resident 118 Yes
3/4/2006 8:45 102 dent 100 Yeos
3/7/2006 1:53 81 Yes
3/13/2006 7.08 33 Yes
3/19/20086 20:06 10 No

3/29/06 23:53 B5  No (stormflow)

i

3/30/06 Ozoggggég%%igg 105 nd 88 Yes
3/30/06 0220 105 nd 80 Yes
3/30/0 105 nd 92 Yes
3/38 105 nd 05 Yes
3/30/06 105 nd 105 Yes
3/31/06 1 o nd 121 Yes
3/31/06 22:59%; 2. 91 nd 291 Yes
4{3/06 B:27 =i 57 nd 50 Yes
4/3/06 6:36 A 57 nd 50 Yes
4/3/06 14:00 Tra Spili

During the second pasﬁf‘%e supplementation event (3/29/06), there were 8 downstream smolts
captured ranging in size from 186-246 mm {7.3-9.6 inches) and one adult resident 435 mm (17.1
inches) moving upstream (Table 6). One of those smolts measuring 215 mm (8.6 inches) was
captured just after supplementations flows had reached the Solvang Bridge. The adult appeared
to be a resident based upon its size, morphology, and appearance as well as preliminary scale
analysis. Dam releases when migrating fish were captured ranged from 57 cfs to 105 cfs. Traps
were removed on 4/3/06 just prior to the dam spilling and no migration data were available
during high flows when fish may have moved throughout the LSYR basin.
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V. Discussion

In general, the Fish Passage Supplementation Program succeeded in increasing the number of
passage days for both supplemented storms. Trapping data supported this finding with increased
downstream smolt and upstream adult migration, while also showing significantly less
movement once supplemental flows ended. The established required criteria were followed as
best as possible and proved to be useful guides in determining appropriate storms for
supplementation (Table 3). Specific issues will be discussed below.

Hy

r Year 2006 was
Dam spilling on April

Timing of supplementation:
The timing of the two fish passage supplementation releases dur}
successful in relation to the fish migration opportunities prio
3rd. The early January storm wetted the watershed and pri
storm that produced migration conditions and triggered i

for March were 4.31 inches with the triggering event pro
precipitation (Figure 2). Rainfall throughout March was spie
intensity and magnitude, which resulted i age conditions kar spill event throughout
the mainstem and tributaries of the LSYRY g
downstream migrating smolts. The small s drea generated relatively
small amounts of runoff but served to sustainri oFk.d
contributed to maintaining {1 in the mains

critical passage level of 25 cfs, which should be avoided to maintain
migration continuity. “Ei&important objective is to keep passage flows above 25 cfs while
decaying the dischargg tate to 25 cfs over 14 days. The criteria of creating 14 days of continuous
passage for steelhead migration from peak supplementation, or 150 cfs, to the critical low flow
velocity of 25 cfs was met during the first storm and interrupted during the second when
Bradbury Dam spilled.

Ramp-down and release amounts:

Two separate ramp-down strategies were implemented; linear and decay by percentage ramp-
down. The linear ramp-down was shown to provide a gradual decrease in the hydrograph at the
Solvang gage; however, more water was used than was necessary. The decay by percentage
ramp-down used during the second release if projected out, would have used several hundred af
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less water than using a linear ramp-down, leaving more for future supplementations. Because of
the 4/3/06 spill event, only 757 af were released. In both cases, the established decay function
was not utilized and a passage supplementation operations table, referred to as the Interim '
Passage Supplementation Releases Tables that is being provided by Stetson Engineers, needs to
be in place at Reclamation for the decay function as described in the revised Section 3 of the BA
to be implemented. Interim refers to that the operations tables need to be calibrated after
implementation is reviewed. Without implementation guidelines, the RTDG had no choice but
to use the Los Laureles recessional limb for each storm as a performance measure for mimicking
natural recession for the chosen ramp-down procedure. The Interim Passage Supplementation
Releases Tables will also address the timing and magnitude of the targgEflow of 150 cfs at
Solvang given observable conditions in the LYSR basin. Stetson eers’has recently
developed the Interim Passage Supplementation Releases Tabl 1 are presented in
Appendix A. Future ramp-down rates and procedures will fo ple and eliminate any

greatly facility the ramp-down process. Finally, ra
first supplemented storm did not follow the guideli
rate, a point that needs to be considered in future effo

Steelhead migration opportunities:
Passage supplementation releases, from i spective, appeared to work as
anticipated in allowing better migration o it stream migration and
juvenile smolt out-migration due to the increase b 1
trapping data showed, the majority of migratfen oc : dm release rates in excess of
50 ofs. Passage releases fo o storms along with the ry flows provided 24 days of
passage greater than 25 ef ating steelhe@ comparecP?tO an estimate of only 3 to 5 days
without supplementag icular ston?%: No upstream migrating ocean run steelhead
were captured in thé m the monitoriagperiod, although, the traps were out of the

he releases did however facilitate the

5). The elongated wriod after each supplemented storm (i.e., 14 days for the 2/28/06
storm and 5 days for the $729/06 storm) beyond the estimated two to three days under average
conditions (i.c., I to 2 days, and 2 to 3 days, respectively) improved migration on the mainstem
and access to the tributaries. Trend observation in relation to passage releases was complicated
by natural storm runoff, particularly at Salsipuedes Creek which is in close proximity to the
outlet of the Santa Ynez River and can have runoff patterns independent of the rest of the Santa

Ynez River basin.
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SDI

EEHT

+ 300

Migrant captures
Flow (cfs)

100

2/26 2/28 32 34 3% 38 30 312 344 3IN6 3A8 3/20 3/22 324 326 328 I3[0 41 4R

Figure 5: Migrant captures (upstream and downstrgﬁtal) at the Hilton Cregky(HT), Solvang
on the mainstem (MT), and Salsipuedes Creek (S DS wnth iﬁgn‘ respective
" and SQ). The first and second fish passage suppleme
arrows.

Program challenges: :
Communication problems between the RTE
only happened at the begmmng of the first s

passage release and no cor
maccuracy and reliabilityg:

Cachuma Project Biology Staff should attempt to take
lisal gage to verify flows during critical decision-

¢ Solvang gage when flows are greater than 150 cfs or receding
alling limbgf the storm hydrograph and the desired supplemented peak.

1s to ha@one storm peak with an elongated recessional limb for fish

" equggé anticipating a release prior to observing peak flows and should be
evaluated through exp ce with subsequent supplementation efforts. The situation should
improve with the implémentation of the Interim Passage Supplementation Releases Tables with
the decay function presented in Appendix A (Tables 9-12 and Figure 6). Migrant trapping
efficiency of the mainstem needs to improve to better understand migration patterns during
natural and supplemented runoff events as well as between storms. This issue has been
addressed by establishing a permanent location for the mainstem trap and deploying the traps at
the same time as the tributary traps. Accurate monitoring of fish migration during high storm
flow events has not been possible given the trapping methodology, hence important data are
missing. This is a long standing problem and the AMC shouid continue to look for alternative
trapping methods that are possible during high flow periods.

Ideally the objeé
migration. This wo
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V1. Conclusions

The Fish Passage Supplementation Program successfully supplemented two storms during Water
Year 2006. Several of the program objectives were not met in this initial year of the program
execution. The RTDG, on behalf of Reclamation, called for supplementation during appropriate
times and did adhere to the required criteria where possible. Implementation after the call for
supplementation releases will improve with experience, time, and the operations guidelines
under development. The program should be continued and results should continue to be
analyzed carefully. Several recommendations are described below.

S

,igg%h

Recommendations:
1. Have a meeting of the RTDG in December to review th
procedures for the Fish Passage Supplementation Pro

that everyone is in agreement and refreshed on th

2. Implement the Interim Passage Supplementatio
described in Appendix A (or the revised versj
Engineers). These operation criteria shou

and implementation

operations of Cachuma Reservoir. Copies o uvidelines shopid be given to
Reclamation, specifically the operations chief an ndet staff as well at the RTDG.
Calibration of the decay function will be needed a ry supplementation event and
should be done in close proximi erations and ramp-down

protocols can continue to improve
supplementation flows both in magrih
3. Reclamation should identify the respo

Supplementation P .

For consistency throughout the
party.

4. ssage supplementation event. At present,
sthe Fish Passage Account during a’

ccounting is whether the HCSWS releases

5 he tributaries and mainstem at the same time in December

tf.season and baseflow conditions. CPBS have

locatigrgfor the mainstem trap 7.3 miles downstream from the

oughout the migration season except during high flows when
wild be washed downstream. This will allow better understanding
ficing adult and juvenile steelhead/rainbow trout movement before,
during, and'af gs@émenta] water releases and natural flows.

6. Establish betiéf ggmmunication with the USGS regarding their flow data on the Lower
Santa Ynez Riﬁ%i". CPBS is working with USGS field staff to improve this situation so
that the RTDG can be alerted to gage inaccuracies and obtain the corrected data as soon
as possible. _

7. Add a new criteria to incorporate clearing flows to assure open migration throughout the
mainstem of the Lower Santa Ynez River prior to a supplementation event as beaver
dams continuously block fish migration during low flows. Clearing flows could be 1) an
early season storm that generate flows greater than 200 cfs at Solvang (the flow rate
thought to be sufficient to fully washout beaver dams throughout the mainstem
management reaches), or 2) high initial passage supplementation releases to cause the
desired washouts. This could be a possible use of the Adaptive Management Account

18




(AMA). Without a clearing runoff event, connectivity for migration throughout the
mainstem could be under question and could complicate trapping efforts because of
debris movement downstream.

8. CPBS should take regular spot flow measurements when possible at the Solvang Bridge
during critical decision-making periods in support of the RTDG for passage
supplementation releases.

9. Continue to investigate methods to improve trapping efficiency during high flow cvents.
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Appendix A

Interim Passage Supplementation Releases Tables
for a Fish Passage Supplementation Event

The following are draft tables and a figure that are proposed and under evaluation as guidance -
tools for dam operations to execute fish passage supplementation releases. Operations will need
to be calibrated hence the interim or adaptive nature of the process. As revisions of these tables
are received, updates will have to be incorporated. by,

Table 9: Passage supplementation target flows in the Santa Yr
(USGS Gage 1D No. 11128500) showing the average daily de
Bradbury Dam (Stetson Engineers, 2007).

er at the Solvang Bridge
& for releases from

Target Flow at.
Day Solvang Bridge™
cfs

. 150
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Table 10: Interim passage supplementation releases from Bradbury Dam,
. Case 1: storm peak flow exceeds 150 cfs (Stetson Engineers, 2007).

Example Outlet Work
Date (day) cfs af Comment

18:00AM 60 119.0

2800 AM 55 109.1
38:00AM 50 99.2
48:00 AM 44 87.3
5800 AM 38 754
68:00AM 32 63.5

7800 AM 31 61.5

88:00 AM 30 59.5

98:00AM 30 59.5
10 8:00 AM 30 59.5
11 800 AM 29 57.5
12 8:00 AM 2% 575
138:00 AM 27272
14 8:00 AM

Flows of

Ramp-dow

Ramping
Frequency (ne more
than once every...)

Release Ramping
Rate (cfs) | Increment (cfs)

30 to 10 5 4 hours
10to 5 2.5 4 hours
5t03.5 1.5 4 hours
3.5t02.5 1 4 hours
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Table 12: Interim passage supplementation release from Bradbury Dam,
Case 2: storm peak flow below 150 cfs (Stetson Engineers, 2007).

Example Outlet Work

Date (days) cfs af Commenis

1800 AM 125 247.9 RTDG determines start time for release based on
available real-time precipitation and flow data.

2800 AM 110 2182

38.00AM 90 59.5

34:00PM 80 1058 Mid-day change may be necesh

to avoid rapid

ramping.
4800AM 74
5800AM 65
68:00AM 57
7800 AM 30
88:00 AM 43
9800AM 37

108:00 AM 32
118:00AM 30

12 8:00 AM
13 8:00 AM
14 8:00 AM

p

15 8:00 AM
&

Ramp-downiassumed from Table i1.




Figure 1. Proposad Passage Supplementation Releases
at Bradmey Dam During Wrterim Period for Calibration

158

144 3

130 _ Passage Target Flow at Solvang Bridge

= {Biological Opinion)
128 5 feierim Relaasas
# Storm Peak Flow Excesds 150 ofs
110 - o mrim Releases
i if @t Peak Flow Does Not Exceed 150 ¢fs
100 3 " ___ nssumed Flow 5t Solvang Without Supplementation
45 - : : - When Paak Flow Exceeds 150 ¢fs
o [N T St T Assumad Flow at Soivang Without

£ 8p- - When Peak Fiow Does Not Exceed 150 ofs
P - :
g - ;

BO ‘ ‘*\ ey

‘i\. ; !

% ] [

45 e } o \5-;-__—‘—-'-—1 LM_,,,_,,‘ L

33 e s Sl

20 S SR . . " ' !

e e w H
10 e S ot suapmrmes oo ‘:"“‘*‘3'&,?. . }Lw
' : LTl s
?‘3 L T Y ! Y ¥ ¥ T T T T 3 T Y ‘ T T T t ==

payi Say:  Day)  Duwys  Dars  Dms Doyt S0yl Dayd G0 Doyt Daytd DAy td Seyrd Dayil O Dy w
January through May {Example Dalta)

_an

sivang Bridge of target flows, flows without
s for storm flows greater than and less than
bury Dam during the calibration period.

supplementation under

{Stetson é% neers,

el
s izids

R, §
AT i,
2}

- "

i
ek

23




