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Dear Mr. Baggett:

Department of Fish and Game Supplemental Comments and
Recommendations on the Vernalis Flow and Salmon Doubling Objectives
in the 1995 Water Quality Control Plan for the San Francisco
Bay/Sacramento-San Joaquin River
Delta Estuary

The 1995 Water Quality Control Plan (Plan) has been operable for ten (10)
years. We applaud the State Water Resources Control Board (Board) for
proceeding with its "Periodic Review." The Department of Fish and Game has
actively participated in several of your Workshop topics to provide oral and
written testimony to assist in your review of the Plan.

In the March, 2005 Workshop we expressed our serious concerns about the level
of protection afforded saimon and steelhead on the San Joaquin River under the
Vernalis flow objectives in the Pian. Monitoring and other study results over the
years since adoption of the Plan have substantially convinced us that the current
Vernalis flow objectives, and the method chosen to meet those particular
objectives, is not providing the level of protection anticipated and needed for
anadromous fish migrating from the San Joaquin basin tributary rivers through
the South Delta. The scientific resuits from the Vernalis Adaptive Management
Plan (VAMP} to date indicate that further refinements in that study design at this
half-way point are critical if an adaptive implementation strategy is to be
successful in meeting flow objectives that adequately protect the beneficial uses
there. Moreover, the narrative salmon "doubling objective" has not been met in
the San Joaquin basin nor has the Board adopted an implementation strategy to
do so.
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The net result in our view is that the level of protection afforded salmon and
steelhead, and other beneficial uses in the South Delta under the Plan remain at
unacceptably low levels. Thus, the flow objectives and the manner in which they
are met is preciuding healthy fish stocks in this basin and placing this important
public trust resource at risk. Further, the actions of your Regional Water Quality
Control Board (Regional Board) to regulate individual water quality objectives
independent of the establishment of adequate flow objectives is exacerbating the
situation by further reducing accretion flows to the lower San Joaquin River.
Thus, the sequence of actions by the Board and Regional Board together needs
your careful consideration because in combination they are not protecting key
ecosystem values.

Therefore we recommend that the State Water Resources Control Board
proceed with the appropriate administrative processes to revise the Vernalis flow
objective aspects of the Plan to a) improve the level of protection afforded the
beneficial uses of the San Joaquin River, b) add an implementation strategy to
meet the narrative "doubling objective™ and , ¢) assist in refinement of a VAMP
or other implementation strategy which meets revised flow objectives, the
narrative doubling strategy, and provides improved scientific study results. We
urge you to recognize that adequate freshwater base flow objectives at Vernalis
should be considered among the first elements in the strategies selected to meet
the other water quality objectives in the San Joaquin River.

Attached is our document entitled “San Joaquin River at Airport Way Bridge
Vernalis Annual Spring Instream Flow Recommendations,” dated June 2005.
After hearing our concerns with the current flow objectives at your March
Workshop, you asked that we provide our revised Vernalis flow objective
recommendations for the Board's consideration. After analyzing a series of
alternative Vernalis flow objective scenarios, we offer our "preliminary
recommendations” in the form of Scenario #9 in Table 3 and the Appendix of the
attachment. This Scenario represents a substantive potential increase in the
volume, duration and frequency of improved conditions for beneficial uses at
Vernalis, that we believe will result in healthy salmon populations which meet the
doubling objectives. Scenario #9 flows would also provide the Regional Board
with additional freshwater flows as a basis for regulating to meet other water
quality objectives on the San Joaquin River. Our request that you proceed with
formal processes to revise the Vernalis flow objectives and VAMP as soon as
possible includes our commitment to actively participate in such a process and
evaluate a full range of flow scenarios with parties participating in your
administrative process.
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Thank you for this opportunity to provide our preliminary recommendations
during your “Periodic Review” and for your efforts to make further improvements
in the protection of key resources in the San Joaquin River. If you of your staff
have questions on our recommendations or the attachment, please contact

Mr. Bill Loudermilk, Regional Manager, in our Fresno office at (559) 243-4005,
extension 156.

Sincerely,

L.. RYAN BRODDRICK
Director

Atftachment

cc:  Mr. Allen Short
San Joaquin River Group Authority
400 Capitol Malt '
Sacramento, CA 95814-4407

Mr. Steve Thompson

U. S. Fish and Wildlife service
2800 Cottage Way
Sacramento, CA 95825

Mr. Rodney Mclnnis

National Oceanic and Atmospheric Administration
501 West Ocean Boulevard

Long Beach, CA 90802

Mr. Kirk Rodgers

U.S. Bureau of Reclamation
2800 Cottage Way
Sacramento, CA 95825

Mr. Lester Snow

Department of Water Resources
1416 — 9" Street, Room 111-9
Sacramento, CA 95814
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Background

The Department of Fish and Game (Department) presented comments, both
written and oral, at the State Water Resources Control Board's (SWRCB) March 2005
Workshop regarding the adequacy of the present Vernalis flow objectives, as identified in
the 1995 Water Quality Control Plan and implemented under the current Vernalis
Adaptive Management Program. This workshops were convened by the Board as an
element of it's Periodic Review of the 1995 Water Quality Control Plan for the San
Francisco Bay/Sacramento-San Joaquin Delta Estuary. The Department provided
information that the present Plan's Vernalis flow objeciives, as implemented through the
current VAMP, do not adequately protect salmon (or steethead) migrating to and from the
San Joaquin River basin.

The Department and others familiar with the scientific evidence developed since
1995 now recognize that the 31-day pulse flow period in the Plan, and integrated into the
VAMP implementation strategy, provides a period of improved protection for only 50%
of the salmon smolts migrating downstream in the spring months instead of the 75% we
envisioned in our recommendations and testimony leading to the adoption of the 1995
Plan. Further, the Plan provides no specific protection for the salmon frv which migrate
past Vernalis and through the South Delta from approximately mid-December through
mid-March in many years.

The evidence available today strongly indicates that the instream flow magnitudes
and frequencies required in the Plan's spring flow objectives at Vernalis on the San
Joaquin River are not sufficient to protect salmon, or o accomplish the Plan’s Narrative
Doubling Goals for San Joaquin fall-run Chinook salmon, or meet the other water quality
objectives during that time period.

The Department also provided information that the current VAMP study design
was not yielding the intended scientific study results at this half-way point in that study
program, making it important that we adapt the design soon. The VAMP should continue
as the implementation strategy under the Plan with refinements in target flows and other
aspects to assure that more useful scientific results are obtained by the end of the origmal
VAMP period. Further, we recommended that the Board convene or help convene a peer
review process to help the parties assure the adaptive refinements of VAMP are effective
relative to the Board's needs to protect beneficial uses.

At the conclusion of the Department's testimony the Board asked the Department
what its specific instream flow recommendations for Vernalis were. The Department
representative offered no specific recommendation. At that time, we did not have a
robust analytical planning tool to evaluate various Vernalis instream flow levels in terms
of magnitude, frequency and duration of flow protection window. At the conclusion of
the March Workshop, the Board gave all parties more time to provide additional
information. To assist the Board in its Periodic Review assessment, we offer preliminary
recommendations for revising the Vernalis flow objectives for the March 15" thru June
15" time period, in order to adequately protect out-migrating juvenile fall-run Chinook




salmon smolts and make substantive improvement towards attainment of the Narrative
Salmon Doubling Goal. The Department’s Vernalis flow recommendations remain
preliminary due to Workshop timelines set by the Board, the ongoing internal review
within the Department, the need for further review by many other affected and interested
parties. We offer them as preliminary recommendations in this Workshop process to
point out the seriousness and urgency of remediating the current flow objective
inadequacies, as well as defining what we believe are the approximate magnitudes of the
additional water needed,

Methods

The Department, in its March 2005 comments to the Board, provided information
that Vernalis flows were directly linked to: 1) Salmon smolt production at Mossdale as a
function of prior year adult salmon escapement and current year instream flow level at
Vernalis; 2) Salmon smolt survival thru the South Delta; and, 3) Adult salmon cohort
abundance’ and future year adult salmon escapement”. The Department provided
examples of how increased juvenile and hence adult salmon abundance in the San
Joaquin River could be achieved if: a) Vernalis flows were increased above those
afforded m VAMP; b) the window of protection were expanded from 31 to 60 days; and,
¢) if the minimum flow level provided in VAMP were to occur at a much lower
frequency than has occurred since VAMP implementation.

Since the Board’s March 2005 Plan Workshop, the Department has built a
Vemnalis flow-based juvenile and adult salmon production model (Model) to evaluate the
potential effect of various San Joaquin River at Vernalis Flow levels on San Joaquin
River juvenile salmon smott and adult abundance. This model is an extension of the
methods used by the Department for our presentation to the Board in March 2005. The
Model is a planning tool that allows the Department to evaluate variations of Vernalis
flow magnitude, duration, and frequencies and predict the outcome in the salmon
population and the relative health of San Joaquin basin fall-run Chinook salmon over
time under a range of incremental improvements in the Vernalis flow objectives with
reasonable accuracy.

The Model predicts salmon abundance at the following locations: 1) smolts at
Mossdale using a multi-regression relationship between prior year combined San Joaquin
River East-side tributary adult salmon escapement and current year Vernalis Flow {e.g..
daily average for April 1 thru May 31) versus predicted smolt abundance at Mossdale as
determined by the Department’s Mossdale Trawl; 2) smolts at Chipp’s Island via
application of the South Delta salmon smolt survival vs. river flow regression
relationship; 3) adult salmon cohort abundance by regressing the number of salmon

! Adult salmon cohort abundance (adult recruits) is the total number of adult salmon returning to spawn
over several successive years (e.g., up to five) that originate from a specific salmon stock production brood
VEar.

* Adult salmon escapement is the annual number of adult salmon predicted to have escaped into the San
Joaquin River each fall to spawn in the Stanislaus, Tuolumne, and Merced Rivers, and is comprised of
adults of from up to five different salmon production cohorts.




smolts predicted to have survived to Chipp’s Island (e.g., juvenile cohort} against the
number of adult salmon predicted to have returned at ages one thru five from the juvenile
cohort leaving the San Joaquin River in particular year; and 4) annual San Joaquin River
adult salmon escapement (e.g., combined annual escapement for the Stanislaus,
Tuolumne, and Merced Rivers). Table 1 shows the regression characteristics for each of
the aforementioned regression relationships,

Using the regressions relationships provided in Table 1°, a spreadsheet-based
computer simulation model was developed using Vernalis spring time flows to predict
juvenile and adult salmon abundance was developed. Figure 1 shows the process used to
combine spring-time Vernalis flow and salmon abundance to calculate juvenile and adult
salmon abundance over time. The simulation time period used was 1967 thru 1991, the
same time period used to develop the Plan’s Narrative Salmon Doubling Goal. Model
calibration results are depicted in Figure 2. Based upon calibration results, the
Department conducted mode! simulations of various scenartos to evaluate how Vernalis
flow level, combined with flow protection window duration could influence adult salmon
abundance using the 1967 thru 1991 time period. The following types of scenarios to
assess potential benefits to San Joaquin basin fall-run Chinook salmon abundance and
population health were evaluated using the Model: 1) Vernalis flow levels as referenced
m VAMP (e.g., 2,000 to 7,000 cfs) and 30 to 90-day windows of protection® at Vernalis ;
2) Constant Vernalis flow levels (e.g., 5,000, 10,000 and 15,000 cfs) and variable smolt
out-migrant protection windows (e, g., ranging from 30 to 90 days); 3) Vemnalis flow
levels varied by water year type and variable smolt out-migrant protection windows; and
4) Vernalis flow levels and smolt out-migrant protection windows both varied by water
year type. Model results for nine different scenarios were evaluated based on the ability
to: 1) attempt to accomplish Narrative Salmon Doubling Goal; 2) achieve a 1:1 adult
salmon replacement ratio’; and 3) minimize the amount of additional water needed. The
bascline for Model comparison is the adult escapement predicted by the Model from
historical conditions for the years 1967 thru 1991.

* As adjusted for zero y-intercept to prevent prediction of negative numbers

* Maximum flow window time period is March 15 thru June 15. All flow windows have May 1 as its
central point,

® Adult Salmon Replacement Ratio is the escapement of one year divided by the escapement three years
later and assumes based upon recovery of coded-wire-tagged adult salmon from Central V alley rivers that
age three adult salmon comprise the majority of escaping adult salmon into Central Valley rivers. A
replacement ratio of 1:1 is considered one barometer of reasonable population health. A geometric mean
was used to adequately reflect the replacement ratio trend over time.




Table 1. Regression Relationships for DFG’s Vernalis Flow Salmon Abundance

Prediction Model
Vernalis Salmon Production Model Regression Relationships
Mossdale Abundance
independent Dependent R-squared Significance
Variable(s) Variable Observations Value {P)
Fali Adult Escapement
Vernalis Spring Flow Smolt Abundance 15 0.84 1.49E-05
South Delfa in-Flow vs. Survival
Vernalis Spring Flow [ Smolt Survival | 10 I 0.42 I 0.041
Chipp's Island Smolt Abundance
Smolt Abundance ] Adult Cohort ] 11 I 0.63 | 0.004

Figure 1. Vernalis Flow Prodection Prediction Model Mechanies®

CDFG Vernalis Flow Model Mechanics

Vernalts 5. Mossdale Smolts —————-—~=3 Delta Survival —————> Chipp’s Smolts

Flow

Annual i Escapement é______ Adult
Cohort

Escapement Reconstruction

¢ Model *“Mechanics” refers to numerical calculation metheds used to project, thence predict, both juvenile,
and adult, salmon abundance as a function of: 1) fall adult escapement; 2) Vernalis spring-time flow; 3)
salmon smolt survival as a fonction of flow thru the South Delta; 4) adult salmon cohort abundance as a
function of salmon smolt abundance at Chipp’s; and 3) reconstructed adult escapement as a function of
individual adult cohort years to escapement.




Figure 2. Vernalis Flow/Salmon Production Model Calibration Results
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Results

A summary of Model results is provided in Table 2, Complete Model results for
the nine scenarios are provided in Appendix A. The results indicate that a Vernalis flow
objective that varies, both in magnitude and window of duration, based on water year
type may be a water-efficient way of accomplishing the Plan’s Narrative Salmon
Doubling Goal objective for the San J oaquin River basin (e.g., a 25 year average adult
salmon escapement of 36,000). These results also indicate that Vemalis flow level in the
drier year types strongly influence the adult salmon recruitment ratio (e.g., salmon
population health indicator), and that Vernalis flow level in the wettest year types
influence the overall salmon abundance trend {e.g., the peak abundance occurs in
association with wet year conditions). Model scenario #9 which varied Vemalis flow
level and duration by water year type at: 1) Wet at 20,000 cfs and 907 day window of
protection); 2) Above Normal at 15,000 ¢fs and 75 day window of protection; 3) Below
Normal at 10,000 cfs and 60 day window of protection; 4) Dry at 7,000 cfs and 45 day
window of protection; and Critical at 5,000 cfs and 30 day window of protection, best
accomplished the Department’s modeling objectives of meeting the Narrative Salmon
Doubling Goal in a 1:1 replacement ratio and nunimizing the amount of additional water
needed.

7 The “90 day” window is actually 93 days based upon the number of days between March 15 and June 15.




Table 2. Vernalis Model Results Summary

Model Results Comparison Summary

Vernalis Window Predicted 25 Additional Additional Water
Mode! Flow of Fiow Year Predicted 25 Average
Scenario Target Duration Average Year Average | Replacement Annual Percent % Total Salmon per
Number® | {k=cfs) | Protection | Escapement’ | Escapement” Ratio Acre-Feet'! | Additional® | Availablg™ | 1000 acre-fest
1 27K 60 Day 19,479 1,271 0.89 139,788 28% 4% 9
2 5k 60 Day 19,958 1,748 0.98 243,960 72% 8% 7
3 10k 60 Day 25,961 7.753 1.10 674,223 183% 23% 11
4 15Kk 80 Day 37,036 18,827 1.19 1,146,137 295% 38% 16
5 5-10k 80 Day 22,261 4,053 0.99 388,671 92% 12% 10
6 5-15k 60 Day 26,841 8,633 1.00 575,033 113% 15% 15
7 5-20k 60 Day 33,416 15,208 1.02 774,039 132% 18% 20
8 5-15k Variable 20,035 10,827 0.97 526,510 92% 13% 17
9 5-20k Variabie 38,164 19,956 1.00 893,517 110% 17% 22

Conclusions/Preliminary Recommendations

Subject to further internal review, independent scientific peer review, and ample
review and refinement opportunity for all affected parties, the Department's model
scenario 9 (Table 3) is our preliminary recommendation for revision of the Vernalis flow
objectives in the Plan for the period March 15 through June 15. The Department
recognizes that this preliminary recommendation represents a major incremental change
to the Vernalis flow objectives and would require a dramatic change in VAMP. In March
we recommended that the VAMP structure and function continue as the Boards selected
implementation strategy for meeting the Vernalis flow objectives. We continue to
support this approach if it can be adapted to: a) provide improved levels of protection for
natural salmon; and b) the scientific study protocols and design (the target flows, exports,
etc) can be adapted and implemented to obtain reliable results. Inherent in these
refinements is the need to assure an ample supply of high quality study fish (hatchery
salmon smolts) to help reduce the scientific uncertainty such as has occurred in the first
five years of the VAMP study. In recognition that the Head of Old River Barrier remains
a temporary structure for now, this barrier would be constructed/operated during the
years when the Vernalis flow objectives are 7,000 cfs or less until such time as the
permanent barrier can be constructed, tested and operated. In addition, the Department

® Corresponds to Model Scenario results provided in Appendix A

? Predicted Escapement is the 25 year (e.g., 1967 to 1991) model predicted escapement average.

0 Additional Predicted Escapement is the amount of additional 23 year model predicted escapement
average (e.g., average amount of salmon above the model predicted average of 18,208).

U Average Anmual Acre-Feet is the calculated average (weighted by number of years within a water year
type) annnal additional volume of water (in acre-feet) over and above that which historically occurred.

2 percent Additional is the calculated amount of additional water (in percent) on average (weighted by
number of years within a water year type) compared to that which occurred historically.

13 The ¢ Total Available” is the amount of additional water needed to accornplish the scenario results as
compared to the amount of combined San Joaguin River Basin run-off provided by the San Joaquin River
Water Year Type Index (e.g., combined October thru July river flow into New Melones, New Don Pedro,
New Fixchequer, and Friant). This calculation does not account for reservoir carry-over supply which
would represent an additional available amount of water.




brings to the Board’s attention that flow levels at Vernalis for the March 15" thru June
15" time period at the magnitude described in Table 3 would provide additional water
quality benefits to salmon and other aquatic species (e.g., reduced water temperatures,
increased dissolved oxygen, decreased salinity etc.).

Table 3. CDFG’s Recommended Vernalis Flows to Protect Fall-run Chinook

Salmon"*
CDFG Recommended Vemalis Flow Targets
Flow Level
Water Year Type (daily average cfs) Window Duration
(days)'®

Wet 20,000 90

Above Normal 15,000 75
Below Normal 10,000 60
Dry 7,000 45
Critical 5,000 30

** The Department submits these Vernalis flow recommendations to the Board within the following

caveals:

1. DFG is proceeding with further internal review of it's preliminary recommendations;
2. DFG will be proceeding with external stakeholder (including VAMP partners) and scientific

peer review activities to refine the utility of the Model as another tool in defining a revised set of
Vermalis flow objectives which provide adequate protection; and,
3. DFG encourages the Board to give serious consideration to the process necessary to revise the

Vernalis flow objectives, and the refinement of VAMP as an implementation strategy, over the

next 3 years.

"* Window Duration assumes a May 1 central time period date for all window lengths regardless of window

duration.




Appendix A
CDFG Vernalis Flow Based Salmon Abundance Prediction Model Results
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