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Subject: East Bay Municipal Utility District’s Clarifying Questions on Written Testimony and Exhibits
for the Public Informational Proceeding to Develop Flow Criteria for the Delta

Dear Mr. Crader,

The East Bay Municipal Utility District (EBMUD) has reviewed the exhibits submitted to the State Water
Resources Control Board (SWRCB) in the Public Informational Proceeding to Develop Flow Criteria for
the Delta Ecosystem and is submitting the attached clarifying questions. EBMUD did not submit
exhibits/testimonies in February because the proceeding was limited to an evaluation of Delta Outflow
with the goal of establishing criteria to inform future proceedings. However, in reviewing all the
submissions, there were many references to the tributaries and inflow into the Delta. To assist the
SWRCB in its review of these clarifying questions, EBMUD has also provided some supporting
information which is also attached in PDF format.

The following overarching points that were noted during the review of the submitted exhibits are included
in these clarifying questions:

Need to Rely On the Best Available Scientific Information. The legislation states that the
SWRCB should rely on the best available scientific information in setting new Delta outflow
criteria. As noted in EBMUD’s clarifying questions, several significant exhibits and testimony
rely on information that is more than 15 years old or has been superceded by subsequent actions
and further studies. We urge that the best scientific information be used and that any obsolete
and/or inaccurate science be updated or be recognized to be of limited value. Our questions list
numerous examples of the areas where the information is obsolete and seek to provide updates to
assist the SWRCB.

Need to Eliminate Reliance on Erroneous Data. Related to the point above, we have attempted to

~ point out instances where erroneous data or statements were made in exhibits. Given the very
short two-week time period provided to review the thousands of pages of exhibits, there are likely
to still be instances of errors. We have indicated in our questions those instances we were able to
uncover in our brief, abbreviated review.
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Need to be Cognizant of the Coequal Goals. The legislation that has led to this proceeding states
that the outcome is intended to inform processes that further the “coequal goals” of (1) providing
a more reliable water supply for California, and to (2) protecting, restoring, and enhancing the g
Delta ecosystem. Despite this, the methodologies outlined in some of the exhibit submittals and 7
summaries urge that the SWRCB undertake this proceeding with a focus exclusively on the

restoration or enhancement of the Delta ecosystem, ignoring the coequal goal of providing a more

reliable water supply. We urge the SWRCB to approach this proceeding recognizing the two

coequal goals, as required by the legislation.

Need to Focus Proceeding Scope on Delta Qutflow. The SWRCB’s December 16, 2009 notice
stated that the focus of this proceeding is on Delta outflows. The legislation indicates that
tributary instream flow issues should be addressed later, in the form of required studies on
tributaries which are to occur in two phases in 2012 and 2018. In fact, it is necessary to defer
addressing these issues if, as set forth in the notice, there is no intent in this proceeding to alter
current regulatory requirements or impact permitting decisions. Extensive evidence has been
submitted on tributary issues, but this information is beyond the legally noticed scope of this
proceeding and has little applicability in this proceeding to develop Delta outflow criteria.

The SWRCB is tasked with completing the new Delta criteria by August of this year. Developing
carefully considered criteria for Delta outflow will be a challenge given this short time frame, and the
SWRCB should avoid unnecessarily diverting its attention to tributary issues. To be consistent with the
proceeding notice, and to allow the most comprehensive consideration possible in a very short time ]
frame, we believe the SWRCB must remain focused on outflow conditions in the Delta. As noted above,
we have reviewed and submitted questions on some exhibits that address tributaries and inflow, but we
have done so primarily in order to point out errors or inaccuracies. We believe that in order to carry
forward with the proceeding as indicated in the notice, the tributary-focused exhibits that have been |
submitted are of limited value.

We appreciate the opportunity to submit the clarifying questions and we look forward to attending the
proceeding on March 22-24, 2010.

Respectfully,

LLMQM \QWWM/——

aren Donovan

KD:PKJ:smc
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State Water Resources Control Board
Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Prlorlty1 Question Witness | Panel #
1 Given the requirement to use the best available scientific information, can you clarify American Hydrology,
how proportioning inflow according to historic contributions as noted on Page 3, under Rivers and #1

Key Issue 3 in the Summary of Testimony, would be consistent with the approach Natural
Heritage recommends on page 2 in response to key issue 2 in the Summary of Heritage
Testimony; specifically that (i) flows should be based on known relationships between
flow and benefits to organisms, or (ii) by statistical correlations, or (ii) by flows that
existed when species were in good condition?
2 What is being asserted regarding which historic period(s) should be used to proportion American Hydrology,
flows, given existing conditions in the Delta? (Referring to page 3 in response to key Rivers and #1
issue 3 in the ‘Summary of Testimony of American Rivers and Natural Heritage Natural
Institute’) Heritage

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits, with 1 being the highest and 10
being the lowest priority.




State Water Resources Control Board

Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Priority’ | Question Witness | Panel #
1 In Exhibit 6, “Historical Fresh Water and Salinity Conditions in the Western Sacramento- Contra Other
San Joaquin Delta and Suisun Bay.” why does Figure 3-9 omit ranges of time periods? Costa Water | Stressors,
Particularly because he earlier years could provide a perspective on seawater intrusion District #4

and especially how the past years (when reservoir storage use was more modest)
compare with the more recent years.

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits, with 1 being the highest and 10
being the lowest priority.




State Water Resources Control Board
Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Priority" Question Witness Panel #
In Exhibit 15, Page 9-15, Has the Delta Pathway Model developed by Cramer State and Anadromous
Fish Science been updated to account for migratory pathways for Mokelumne Federal Water Fish, #3
1 origin salmon and steelhead? It should be noted that the original model omitted | Contractors
a key pathway through Little Potato and Little Connection Sloughs.

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits,
with 1 being the highest and 10 being the lowest priority.




State Water Resources Control Board
Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Prlorltyl Question Witness | Panel #
1 Please explain what is meant by “equitable apportionment” as related to the following California Hydrology,
statements: (1) “Equitable apportionment of contributions allocated among tributary streams to Sportfishing #1
determine inflows to the Delta sufficient to meet Delta outflow needs in all years” - Exhibit 1, Protection

Testimony of Bill Jennings, page 7; and (2) “Determine equitable shares of flow contributions Alliance
allocated among names streams to determine inflow to the Delta sufficient to meet Delta outflow

needs, to occur in all year” - Exhibit 6, California Sportfishing Protection Alliance

Recommendations for Optimal Ecological Conditions, page 3.

2 Are the contributions, referred to in the statement from Exhibit 1, page 7, Testimony of Bill California Anadromous
Jennings, (“Equitable apportionment of contributions allocated among tributary streams to Sportfishing Fish, #3
determine inflows to the Delta sufficient to meet Delta outflow needs in all years”) and from Protection
Exhibit 6, page 3( “Determine equitable shares of flow contributions allocated among named Alliance
streams to determine inflow to the Delta sufficient to meet Delta outflow needs, to occur in all
years.”), to be based on biological benefit, biological impact, fisheries of concern within the
tributaries, or some other “equitable” consideration?

3 What, if any, hydrologic, biologic, or temperature management modeling or study was relied California Hydrology,
upon to make the recommendations in Exhibit 1, Testimony of Bill Jennings, page 7 (“Equitable | Sportfishing #1
apportionment of contributions allocated among tributary streams to determine inflows to the Protection
Delta sufficient to meet Delta outflow needs in all years”) and Exhibit 6, California Sportfishing Alliance
Protection Alliance Recommendations for Optimal Ecological Conditions, page 3
(“Determine equitable shares of flow contributions allocated among named streams to determine
inflow to the Delta sufficient to meet Delta outflow needs, to occur in all year.” )?

4 In Exhibit 6, Recommendations for Optimal Ecological Conditions, p. 1, what is the scientific California Other
basis for setting a new daily mean water temperature requirement in each Delta tributary system | Sportfishing Stressors, #4
when, for example, in the Mokelumne River, implementing the in-stream temperature Protection
requirements of >15 degrees Celsius during outmigration period as agreed upon by the Alliance
Resources Agencies, has led to a successful outmigration and subsequent return?

5 In Exhibit 12, estimating the total number of coded-wire-tagged adult fall-run chinook salmon California Anadromous
(oncorhynchus tshawytscha) in California’s central valley rivers, p. 40, recent data contradicts Sportfishing Fish, #3
some of the speculative conclusions reached in this exhibit. Specifically, what data was used to Protection
support the conclusions referred to below, and did this incorporate the best available Alliance




information?

1. Results indicating that a greater proportion of hatchery fish return to the hatchery as
adults when compared to other CV systems were discounted. (This seems to be based
on the theory that MRFH Chinook CWT’d had a higher rate of adipose fin regeneration
than those in other systems (the adipose fin clip indicates presence of a CWT). The
potential for this to happen at a rate of 30% in 4 consecutive years is highly unlikely.)

2. Statements that for the Mokelumne River, the in-river recovery data from 2003 to 2007
was highly unusual because the results suggested that the mean percentage of
Mokelumne River hatchery fish that homed to their natal hatchery was 2.6 times greater
than the percentage that spawned in the river. (page 40)

3. Suggestions that 1980-2007 ad-clip survey results were inaccurate because they were
based on an otolith microchemistry study. (page 49)

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits, with 1 being the highest and 10 being the lowest
priority



State Water Resources Control Board

Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Prlorlty1 Question Witness Panel #

1 This testimony suggests that resident populations of Central Valley steelhead US Department Anadromous
on many streams including Mokelumne River may be enticed to emigrate if of Interior Fish, #3
there is more variability in releases (page 30). Have lower flows also been
considered, since increasing temperatures also stimulate steelhead
outmigration and if not, why is this not considered a viable option?

2 This testimony suggests that flow pulses from the San Joaquin and eastside US Department Anadromous
tributaries may be needed so that some water from each of those areas of Interior Fish, #3

reaches the lower delta to provide a homing mechanism for returning adults
(page 30). What is known about factors that exist that offset any pulse flow
benefits, such as the effect of the Delta Cross Channel Gate operations, in
impacting the homing of adult salmon and steelhead to the eastside tributaries?

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits,
with 1 being the highest and 10 being the lowest priority.




State Water Resources Control Board
Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Prlorlty1 Question Witness | Panel #

1 In Exhibit 22, “Habitat Variability and Complexity in the San Francisco Estuary”, on page | CA Anadromous
17 what is the basis and analysis for the conclusion that 'increasing floodplain areas Department | Fish, #2
along some rivers (e.g. Cosumnes and Mokelumne Rivers)' can be done ‘fairly easily’ of Water
with large benefits and production of large year classes of some species? In terms of Resources
the Mokelumne River, there is no data analyzing the relationship between floodplain and
year class population numbers, and in addition, providing seasonally inundated
floodplains in the lower reaches of the river will be difficult to achieve because of deeply
incised river channel.

2 Are you aware that Slide 6 in Exhibit 34 is based on Figure 7B from the Delta Vision CA Hydrology,
Report and it is misleading regarding proportionate usage and that EBMUD with SFPUC | Department | #1
sent a letter to clarify and submit correct data but no response or revised figure was of Water
published? The letter and updated figure, EBMUD Figure 1, that was sent in July, 2008 | Resources
are attached, and because the misleading figure is already been referenced by other
parties, it is critical to stress that data be reviewed and confirmed by relevant parties
prior to publication so results are based on reality and therefore more achievable.

3 Exhibit 18 titled “Envisioning Futures for the Sacramento-San Joaquin Delta” Jay Lund CA Hydrology,
et al, May 2007, on page 115 submitted by DWR, suggests economic reasons for Department | #1
expanding the Hayward —EBMUD intertie so that the Mokelumne River Aqueduct can be | of Water
used for replacement of water storage and conveyance capacity that is lost Are you Resources

aware that EBMUD's existing Mokelumne Aqueducts are built to a capacity to divert only
the 325 MGD maximum diversion rate allowed under EBMUD's existing rights, and that
EBMUD has no plans to expand the capacity of the Mokelumne Aqueducts beyond the
capacity need to convey its existing water entitlements?




State Water Resources Control Board
Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Priority" Question Witness Panel #
1 Exhibit 1 cites Mokelumne River as an example of a reach where increased Environmental Anadromous
flows promote homing fidelity of returning salmon (page 48). Have the impacts | Defense Fund Fish, #3

of other factors, such as the effects of the Delta Cross Channel Gate
operations been considered among the factors affecting the homing of adult
salmon and steelhead to the Mokelumne River? For example, even with Fall
pulse flows from the Mokelumne River in 2009, 57% of the coded wire tagged
Chinook salmon from the Mokelumne River returned to the Nimbus Hatchery
on the American River. That would imply the Delta Cross Channel Gate
operations are contributing to the straying problem by attracting Mokelumne
salmon into the Sacramento River and that pulse flows alone will not ensure
homing fidelity.

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits,
with 1 being the highest and 10 being the lowest priority.




State Water Resources Control Board
Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Priority" | Question Witness | Panel #
1 In the written summary on page 3, the testimony recommends the suite of The Nature Hydrology,
methodologies as presented in the SWRCB Staff Exhibit “On Developing Prescriptions Conservancy | #1

for Freshwater Flows to Sustain Desirable Fishes” are recommended. Wouldn’t basing
Delta outflow criteria on a scenario that includes no current projects as suggested in #4
of the suite of methodologies result in inappropriate and unattainable criteria that fail to
recognize the public interest in water supply appropriations?
2 Do any of the methodologies that are referenced from the SWRCB Staff Exhibit and The Nature Hydrology,
recommended by the Nature Conservancy assist in providing a more reliable water Conservancy | #1
supply or promoting the public interest in providing water?
3 Are you aware that Slide 6 in Exhibit 2 is based on Figure 7B from the Delta Vision The Nature Hydrology -
Report and is misleading and does not reflect the most accurate information and that Conservancy | #1

EBMUD with SFPUC sent a letter to clarify and submit correct data but no response or
revised figure was published? The updated figure, EBMUD Figure 3 are attached, and
because the misleading figure is already been referenced by other parties, it is critical to
stress that data should be reviewed and confirmed by relevant parties prior to
publication so results are meaningful and therefore more achievable.

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits, with 1 being the highest and 10
being the lowest priority.




State Water Resources Control Board
Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Question

Witness

Panel #

Priority*
1

On page 12 Appendix A of NMFS Exhibit 5, “Public Draft Recovery Plan for Central
Valley Salmon and Steelhead (October 2009) in the section entitled “Hydrology”, it is
not clear whether this section is intended to refer to the entire Mokelumne River
watershed or only that portion of the watershed that is below Highway 49 and above
Camanche Dam. If this section is intended to refer to the entire Mokelumne watershed,
then several of these statements cannot be verified by EBMUD and appear to be
incorrect, and EBMUD would like to know whether the incorrect data/information will be
revised so correct data will be referred to and used in any analysis. Specific corrections
that EBMUD would like to request include:

a. The statement that 90% of the precipitation occurs as rainfall and snowfall is
rare because this may be true for the portion of the watershed below Highway
49, but is not true for the entire watershed. For the entire watershed up to
roughly 65% of the precipitation falls as snow.

b. The statement that the 100 year floodplain is permanently flooded by Pardee
and Camanche Reservoirs is incorrect, because combined, these reservoirs
only occupy a small portion of the Mokelumne River and the 100 year
floodplain.

c. The statement that EBMUD owns 44% of the watershed land from
Camanche Dam to Highway 49 is true as EBMUD does not own 44% of the
entire Mokelumne watershed. The entire Mokelumne watershed, above
Camanche Dam, consists of an area about 623 square miles and EBMUD only
owns about 43 square miles acres within that area — about 7%..

NMFS

Hydrology,
#1

Are you aware that the NMFS 2009 Draft Recovery Plan, which is submitted by NMFS
as Exhibit 5, relies in part upon obsolete data and analysis as to the Mokelumne River,
and can NMFS provide clarification on why the most up-to-date scientific data provided

NMFS

Hydrology,
#1




was not incorporated?

To assist in further explaining this question, EBMUD notes that specific details were
provided in EBMUD’s comment letter to NMFS on the 2009 Draft Recovery Plan,
included in this submittal as EBMUD Attachment 1. The letter is attached to show the
extent of the comments so they are not repeated as part of these clarifying questions.
The comments provided to NFMS were not incorporated into the Exhibit that has been
submitted by the agency. A list of references is provided to assist the Board in its
efforts to use the most up-to-date scientific data is included in this submittal as EBMUD
Attachment 2. We are appreciative of the Board's efforts to use the “best available
scientific information” and request consideration of the data that was not used in the
2009 Draft Recovery Plan. To ease in obtaining the data, the references provided in
EBMUD Attachment 2 are available through EBMUD’s website
(http://www.ebmud.com/our-water/water-supply).

In reference to Exhibit 9, p. 3-Xc-60 - 3-Xc-79 of WORKING PAPER ON NMFS Anadromous
RESTORATION NEEDS HABITAT RESTORATION ACTIONS TO DOUBLE NATURAL Fish, #3
PRODUCTION OF ANADROMOUS FISH IN THE CENTRAL VALLEY OF

CALIFORNIA, Vol 3.: SB1 established co-equal goals of a more reliable water supply

for California and to protect, restore, and enhance the Delta eco-system. How do

conclusions made in this exhibit lead to supporting the co-equal goals?

In Exhibit 9, the Working Paper on Restoration Needs relies on outdated information NMFS Anadromous
and was released on May 9, 1995 and has never been independently peer reviewed. Fish, #3

How does the inclusion of the analysis in this testimony to determine Delta flow criteria
and the conclusions reached follow the mandate of SB1 to “use the best available
scientific information” in this effort? And shouldn't the paper either be updated and
finalized or removed from consideration? Specific concerns with data and assumptions
in the model which shows that the results are unproven and that assessments and
conclusions should not be based on the model include:

a. The analysis presented in this testimony is driven only by Freeport
Temperature and export rates (page 3-Xe-3). No evidence of model validity or
any information on predictive capability.

b. Analysis in this testimony assumed temporal distributions, by percent, of fall-,
late fall-, and winter-run chinook salmon for the Mokelumne. Distributions were
input to survival models. Shows distribution for Mokelumne are only in Apr,
May, June rates (page 3-Xe-3). Chinook salmon are present within the
Mokelumne River from January through July. When flows increase above




500cfs the proportion of salmon outmigrating as fry increases. Flood flows
typically occur January — April.

c. The analysis in this testimony concludes that survival in the Delta cannot be
doubled for Mokelumne River fall-run stocks of chinook salmon. However, the
data and the modeling utilized to reach this conclusion is outdated and
incomplete (page 3-Xe-3).

d. Model output of Apr-Jun for the various races of juvenile salmon with the
integration of recommended actions and their effects on the doubling goals for
MOKELUMNE. Comparisons between survival associated with recommended
actions, baseline historical smolt survival (DAYFLOW), and present smolt
survival (OP STUDY) rates (page 3-Xe-27).

In Exhibit 9, the data used to do the modeling is outdated and incomplete. Shouldn't
analysis be based upon current and accurate information so results/conclusions are
useful and applicable and shouldn't the paper either be updated and finalized or
removed from consideration?

Ex 9, Flow criteria for green and white sturgeon — NMFS summary and AFRP paper, NMFS, p. 3-
Xh-44 of WORKING PAPER ON RESTORATION NEEDS HABITAT RESTORATION ACTIONS
TO DOUBLE NATURAL PRODUCTION OF ANADROMOUS FISH IN THE CENTRAL VALLEY
OF CALIFORNIA, Vol 3.

NMFS

Anadromous
Fish, #3

Why has the “best available scientific information” on the assessment and development
of recovery measures for the Mokelumne River available to the NFMS not been
incorporated into the NFMS’s Central Valley Salmon and Steelhead Draft Recovery
Plan, and specifically, why were the General and Specific Comments outlined in
EBMUD’s December 4, 2009 comment letter on the NFMS’s Central Valley Salmon
and Steelhead Draft Recovery Plan not addressed or incorporated into this testimony?

EBMUD is particularly concerned about this testimony’s reliance on outdated materials.
The bulk of this testimony’s recommendations made for the Mokelumne River
steelhead were based on a single 1991 CDFG publication, now almost 20 years old
and scientifically obsolete due to the subsequent (a) implementation of the Joint
Settlement Agreement and (b) development of a much more recent, comprehensive
database on the current status of Mokelumne River fisheries ecosystem.

Please see EBMUD Attachment 1, for EBMUD’s December 4, 2009 comment letter to
NMFS and EBMUD Attachment 2, for a list of supporting information provided to assist

NMFS

Anadromous
Fish, #3




the Board in its efforts to use the most up-to-date scientific data, as related to this
Exhibit. Please note that the references provided in EBMUD Attachment 2 are available
through EBMUD’s website (http://www.ebmud.com/our-water/water-supply). In
addition, the 1998 Joint Settlement Agreement's 10-Year Review is included as
EBMUD Attachment 3.

Exh 5: Public Draft Recovery Plan for Central Valley Salmon and Steelhead (October 2009).

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits, with 1 being the highest and 10
being the lowest priority.




State Water Resources Control Board

Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem - Questions

Party submitting questions: East Bay Municipal Utility District

Prlorlty1 Question Witness | Panel #
1 In Exhibit 7, “Water Quality Control Plan for Salinity”, October 1988, and elsewhere, two | Pacific Coast | Hydrology,
outdated pieces of information are presented on page 3-23: Federation #1
“As of 1987, about 242,000 acre-feet of water or about one-third of the average annual of
Mokelumne River flow were diverted into the Mokelumne Aqueduct for use in the east Fishermen’s
San Francisco Bay area;” and “CENTRAL SIERRA BASIN: unimpaired flow data from Association
1922-1978 for wet, above normal, below normal, dry, critical water years.” Why was the | and the
information referenced in this exhibit based on outdated data, especially when more Institute of
recent data that more accurately reflects the best available scientific information is Fisheries
readily available? Resources

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits, with 1 being the highest and 10

being the lowest priority.




State Water Resources Control Board
Informational Proceeding to Develop Flow Criteria for the Delta Ecosystem — Questions

Party submitting questions: East Bay Municipal Utility District

Question

Witness

Panel #

Priority*
1

The authors of the staff exhibit “On Developing Prescriptions for Freshwater Flows to
Sustain Desirable Fishes in the Sacramento-San Joaquin Delta” (Prescriptions Report)
state that their work is exploratory and cannot be a finished product and therefore cannot
be relied upon to provide specific flow prescriptions in this process. The authors also
recognize that much work would need to be completed to rely upon this study as a
source of methods to be used to establish flows, and that among other limitations of this
work is the lack of recognition of the need to balance the needs of aquatic resources in
the Delta and the needs of a reliable water supply for California. Recognizing that none
of the methodologies outlined in the staff exhibit support the first of the co-equal goals
the Delta Plan and the BDCP of providing a more reliable water supply for California,
how will this product be further refined?

Staff
Exhibits

Hydrology,
#1

The Eastside streams are identified as primarily the Mokelumne and Cosumnes Rivers,
but also include the Calaveras River, Bear Creek, Dry Creek, Stockton Diversion
Channel, French Camp Slough, Marsh Creek, and Morrison Creek. Page 7 of this report
contains Table 1 which shows annual unimpaired flow volumes and rates for major
inflows to and outflow from the Delta, including inflow from the Eastside streams. Page
7 of this report also contains Figure 2 which shows seasonal variability for unimpaired
flows including those of the Eastside streams. Among other things, Table 1 indicates
that the average annual unimpaired outflow from the Eastside streams is 1.6 Maf
annually or and average of 2200 cfs. This value is much higher than those for the
Mokelumne River alone (for illustrative purposes, see attached EBMUD Figure 2
depicting Eastside Streams and Mokelumne River alone.)

What Eastside streams and locations were used to develop the values used in Table 1
and Figure 1?

Staff
Exhibits

Hydrology,
#1




In light of the differences in hydrology among the identified Eastside streams, why was
the Mokelumne River included in the Eastside streams, particularly because the
Mokelumne River receives a considerable amount of snowmelt runoff and the other
eastside streams do not receive as much due to difference in elevation of the
watersheds? The Mokelumne River’s hydrology varies from other eastside streams as
can be seen in EBMUD Figure 1, attached for illustrative purposes.

Pages 8 and 9 of the staff exhibit entitled “On Developing Prescriptions for Freshwater
Flows to Sustain Desirable Fishes in the Sacramento-San Joaquin Delta” (Prescriptions
Report) contain a discussion of Environmental Flows Based on Historical Flows. The
discussion states that the period 1949 to 1968 is a period when native fish are known to
be doing better than the 1986 to 2005 period. Given the available information for the
Mokelumne River, and the requirement to use the best available scientific information,
can it be clarified as to whether the statement regarding fish populations applies to all
tributaries flowing in to the Delta or whether it is intended to refer primarily to fish
populations on the Sacramento and San Joaquin Rivers and to pelagic fish within the
Delta? Attached to assist in understanding this question is EBMUD Figure 2 which
shows are Chinook salmon immigration data for the Mokelumne River for each of three
time periods as shown on pages 8-9 of the exhibit, and shows that for the Mokelumne
River salmon immigration for the 1986 to 2005 period is higher than either the 1949 to
1968 period or the 1968 to 1985 periods. In particular, these data show steadily
improving returns since the in-stream flow requirements were implemented in 1996.

Staff
Exhibits

Anadromous
Fish, #3

The following is a 3-Part Question addressing the flow objectives recommendation for
Eastside Streams:

1) Table 3 and Item 4b on page 19 of the Prescriptions Report contains a
recommendation to provide a flow of 1060 cfs from the Eastside streams in all months in
90% of the years. DWR data indicates that for the Mokelumne River, the average
annual unimpaired runoff is 735 TAF or about 1000 cfs, and thus this recommendation
represents 100% of the average annual unimpaired runoff for the Mokelumne River. Is it
possible to clarify in which Eastside streams in which quantities and in which locations
this recommendation is meant to apply?

2) Figure 2 on Page 7 of the Prescriptions Report indicates that in almost all years,
there is almost no unimpaired flow from the Eastside Streams during the months of July,
August, September, and October. Given this absence of unimpaired flow during these
months, is it possible to clarify how the 1060 cfs flow recommended in Table 3, page 19
is intended to be provided during these months?

3) Were any hydrologic, temperature, or any other modeling or studies relied upon to

Staff
Exhibits

Hydrology,
#1




make the recommendations and to determine the ability to meet this recommendation
on any particular eastside stream or to determine any impacts associated with the

recommendation?
6 The following is a 3-Part Question on Mokelumne River salmon pulse flow Staff Hydrology,
recommendation in the Prescription Report (Item 4a on page 19): Exhibits #1

1) The Prescription Report reference was based on a 14-day pulse flow event in
May/June, 2007 with the average flow of 1100 cfs. How was the recommendation
derived when the unimpaired flow based on DWR's data only occurs 22 out of 83 years
and cannot sustain the magnitude noted in the exhibit - monthly average of 1500 cfs?
2) The reasoning of the environmental benefit that would occur from the recommended
pulse flow is invalid/incorrect. What study or data was relied on to make this
recommendation and to determine the ability to meet this recommendation?

3) Method 4 basing flows solely on historical and estimated pre-development conditions
only examines the environmental benefits that can come from using that methodology.
How would the concept of co-equal goals be integrated into the method/be applied?

'Please identify the top 10 priority questions concerning each participant's testimony or exhibits, with 1 being the highest and 10
being the lowest priority.




Monthly Flow (MAF)

In reference to: Panel — Hydrology (#1); Witness — Staff Exhibits; Exhibit — “On Developing Prescriptions for
Freshwater Flows to Sustain Desirable Fishes in the Sacramento — San Joaquin Delta”

EBMUD Figure 1: Seasonal and inter-annual flow variability for unimpaired Eastside
Stream and Mokelumne River outflow. (These quartile plots have the 95"%-ile, 75™%-
ile, 50"%-ile (median), 25"%-ile, and 5"%-ile from the unimpaired historical flow record.
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NOTE:
1. Source: "California Central Valley Unimpaired Flow Data 4th Edition", Bay Delta Office - California
Department of Water Resources, May 2007



In reference to: Panel - Anadromous Fish (#3); Witness - Staff Exhibits; Exhibit - “On Developing Prescriptions
for Freshwater Flows to Sustain Desirable Fishes in the Sacramento-San Joaquin Delta”

EBMUD Figure 2. Lower Mokelumne River Fall-Run Chinook Salmon Escapement (1940-2009)
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NOTES:

1. Source: 2009 Project Operations Report for the Lower Mokelumne River Project, FERC Project No. 2916, Feburary 2010.

2. (a) “Pre-Camanche” escapement (3305) is the average estimate at Woodbridge for the period of record beginning in 1940 through
1963 (excluding years when no data was recorded).
(b) “AFRP Base Period” is defined as the 1967-1991 period. Mokelumne River average escapement estimate, at Woodbridge, for the AFRP base period is 3345.
(c) “LMRMP/ JSA” escapement (6890) is the average estimate at Woodbridge since voluntary flow improvements were initiated in 1993.
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Million Acre Feet

In reference to: Panel — Hydrology (#1), Witness — The Nature Conservancy; Exhibit - Exhibit 2
and: Panel — Hydrology (#1), Witness — California Department of Water Resources;
Exhibit - Exhibit 34 “Introduction to the Presentations to the National Research Council Delta Issue”

EBMUD Figure 3: Historic Diversion from the Delta and Watershed Consumptive Uses
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(510) 287-1629
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Mr. Brian Ellrott

National Marine Fisheries Service
650 Capitol Mall, Suite 8-300
Sacramento, CA 95814

Subject: Comments on CV Salmon and Steelhead Draft Recovery Plan
Dear Mr. Ellrott:

The East Bay Municipal Utility District (EBMUD) appreciates the opportunity to review and
provide comments on the public draft recovery plan for the Central Valley (CV) chinook
salmon evolutionary significant units and the CV steelhead distinct population segment.
EBMUD is very concerned that this recovery plan provide overarching strategies for recovery
of the subject listed species and encompass the broad range of future actions needed regardless
of whether or not they are included in biological opinions, environmental documentation or
other documents or proceedings. This recovery plan should list all the potential recovery
actions from the San Francisco Bay through the Delta and into the upper watersheds as
necessary for recovery so that all parties can understand the scope of this effort and
coordination can be maximized and conflicting actions can be minimized.

EBMUD’s comments are provided in two areas. General Comments provide input on the
overall approach and scope of the recovery plan. Specific Comments are focused on those
recovery actions listed for the Mokelumne River and watershed and are made in the context of
our FERC Joint Settlement Agreement (JSA) with the California Department of Fish and
Game (CDFG) and the US Fish and Wildlife Service (USFWS). A brief Background section
is provided so that you have context as to EBMUD’s long term role in understanding and
managing a CV river and our efforts to support a healthy salmonid fishery.

BACKGROUND

EBMUD’s Lower Mokelumne River Management Plan was implemented in 1993 to provide a
reliable water supply while seeking to sustain and enhance the lower Mokelumne River
fisheries, especially fall-run Chinook salmon and steelhead trout, and other aquatic and riparian
resources. The 1998 Joint Settlement Agreement for FERC Project 2916 between EBMUD,
the CDFG, and the USFWS built upon the Lower Mokelumne River Management Plan. The
agreement provides even more protection for lower Mokelumne River resources in addition to
those undertaken by EBMUD under the 1993 plan by specifying a schedule of flows by water
year type and an adaptive management provision that includes concurrence from NOAA
Fisheries for adaptive management flow changes. Water quality is protected through the
management of the Camanche Reservoir coldwater pool using a network of temperature
monitoring stations in both Pardee and Camanche reservoirs, a reservoir temperature model

375 ELEVENTH STREET . OAKLAND . CA 94607-4240 . FAX (510) 287-0541
P.O. BOX 24055 . OAKLAND . CA 94623-1055
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and carefully timed releases of coldwater from Pardee into Camanche Reservoir. In spite of
the recent poor returns in 2008, the average Mokelumne River salmon and steelhead
escapement has increased dramatically since the JSA was implemented.

CDFG operates the Mokelumne River Fish Hatchery (MRFH) on behalf of EBMUD and is
currently conducting reviews of draft Hatchery and Genetics Management plans for the fall-run
Chinook salmon and steelhead programs. Measures have already been taken to change the
steelhead hatchery broodstock to one that is more compatible with the distinct population
segment of Central Valley steelhead.

GENERAL COMMENTS

Need to address interior Delta issues. While the actions of EBMUD, CDFG and USFWS on
the Mokelumne River have improved recovery and will help promote further recovery of
Mokelumne River salmonids, the major limiting factor and threat that needs to be addressed in
the recovery plan is poor survival rates in the interior Delta. The mortality of winter-run,
spring-run and CV juvenile steelhead diverted into the interior Delta ranges from 33 to 95
percent (Brandes and McClain 2001). This poor survival rate is likely due to longer migration
routes, altered salinity gradient, reverse flows, entrainment in the through-Delta water
conveyance corridor, losses to predation, and water quality impacts. Adult salmon have a
difficult time locating the Mokelumne River in the fall because of the large volumes of water
being transferred south through the Delta Cross Channel (DCC) across the point where the
Mokelumne River enters the Delta. The constant fractional marking program is confirming
that a high percentage of Mokelumne origin hatchery fish are straying to the Nimbus Hatchery
on the American River. This straying occurred despite the release of substantial attraction
flows from Camanche Dam and stormwater runoff indicating the likely culprit is the transfer of
water through the DCC. The recovery plan should provide strategies and recovery actions to
address Delta issues in the following areas (regardless of whether or not these actions show up
in other documents): entrainment, migration route flow impacts due to DCC and other
operations, predation by non-native species, and loss of Delta rearing habitat. In the BDCP
proceedings, EBMUD has proposed recovery actions such as re-routing the Mokelumne River
to the Sacramento River upstream of the DCC as an action to reduce straying and avoid the
high mortality rates in the interior Delta. These types of actions could be considered in this
recovery plan.

Need for including most recent CV salmonid studies. EBMUD is particularly concerned
about the draft recovery plan’s reliance on outdated materials in the assessment and
development of recovery measures for the interior Delta, including the Mokelumne River. The
bulk of the recommendations made for the Mokelumne River steelhead were based on a single
1991 CDFG publication, now over 18 years old and scientifically obsolete due to the
subsequent (a) implementation of the Joint Settlement Agreement and (b) development of a
much more recent, comprehensive database on the current status of Mokelumne River fisheries
ecosystem. While the details will be provided in our specific comments, it appears that little
data or published information since 1995 was used in the threats assessment. In the threats
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assessment there is no mention of the JSA flows and monitoring, $1 million in spawning gravel
enhancements, $13.5 Woodbridge Dam rebuild (including state of the art fish passage
facilities), and $3.8 million for new state of the art fish screens at Woodbridge canal. In
addition to over 100 District reports on all of the JSA monitoring, there are numerous data
sources describing the salmonid resources of the Mokelumne River including CALFED
reports, university studies, peer reviewed journal articles, and symposia presentations. A
thorough review of data collected and reported since1991 should be initiated prior to
developing recovery guidelines for the Mokelumne River so that the recovery guidelines are
based on the best available, and most current, science and data. Please contact Jose Setka at
jsetka@ebmud.com to obtain copies of the relevant studies and references to available online
studies.

Need for cross-species balance between recovery plans, BOs, etc. EBMUD has observed
that the actions in species-specific Biological Opinions and recovery plans from NMFS and
USFWS, as well as the actions in this draft recovery plan will often aid one species at the
expense of another. For example, using limited water supplies for steelhead over-summer
rearing will come at the expense of using the same water to maintain colder temperatures for
salmon spawning. Similarly, actions proposed for protection of Delta smelt will have negative
impacts on migrating salmonids. NMFS must work within the broader group of entities
engaged in CV and Delta recovery strategies so that a realistic and balanced plan is developed
to effectively address all species of concern.

SPECIFIC COMMENTS

The following are EBMUD’s detailed comments on the NMFS public draft recovery plan for
CV listed salmonids. Each comment is preceded by information from the draft recovery plan
which appears in bold italics.

The draft recovery plan lists four population diversity groups that salmonids historically
inhabited in the Central Valley. The Sierra Nevada region is divided arbitrarily south of the
Mokelumne River, but in places the draft recovery plan puts the Mokelumne River in the
Northern Sierra Nevada diversity group (pp. 54, 65, 66, 101, 107 and 201) while in other
places the Mokelumne River are referenced as being in the Southern Sierra Nevada diversity
group (pp. 55, 123, and 145).

Comment: Mokelumne River steelhead should be listed in only one diversity group, the
Northern Sierra Nevada diversity group since most of the recovery actions are made in context
to that diversity group. In fact, steelhead life history patterns in the Mokelumne are not similar
to those in the San Joaquin basin and the information used in grouping the Mokelumne
population was not accurate and based on a 1991 report. Straying rates from cwt data indicates
that the Mokelumne population is much more similar to the American River population than it
is to the San Joaquin populations.
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The current draft of the recovery plan has the following references to the Mokelumne River in
the Southern Sierra Diversity Group: This inconsistency needs to be corrected.

Page 145: “However, the steelhead conceptual recovery scenario for the Southern Sierra
Diversity Group includes the maintenance and/or establishment of spawning steelhead
populations in the Mokelumne River, Dry Creek and the Calaveras, Stanislaus, Tuolumne and
Merced rivers.”

Page 145: “Extant populations of steelhead in the Southern Sierra Nevada Diversity Group
are known or believed to occur in the Calaveras, Stanislaus, Tuolumne, and Merced rivers
(NMEFS 2009). In addition, a hatchery-dependent steelhead population is present on the
Mokelumne River (Marsh 2007).”

Page 55. Figure 3-3 shows the Mokelumne River in the Southern Sierra Nevada diversity
group for CV steelhead.

Page 123. “These 26 steelhead populations were categorized into four Diversity Groups based
on geographic structure described in Lindley et al. (2007), which listed below. Southern Sierra
Nevada Diversity Group - Mokelumne River.”

When listed with the Northern Sierra Nevada Diversity Group (Table 3-1, page 65), the
lower Mokelumne River steelhead population is designated as Core 3.

Comment: Core 3 populations may be present on an intermittent basis and are dependent on
nearby independent populations and in the case of the Mokelumne River the population is
described as dependent on the hatchery. The populations in the lower Mokelumne River appear
to be either hatchery origin, highly introgressed with hatchery fish or resident O. mykiss. The
current hatchery broodstock should continue to be used since it should have the characteristics
of Northern California DPS steelhead based on the most recent hatchery management
practices. The last time Nimbus origin fish were used for the Mokelumne Hatchery program
was in 1998-99. Feather River steelhead eggs were imported from 2001-02 through 2006-07.
Increased protective actions in the Delta will be needed if the natural river production and
hatchery program is to be self sustaining and changes to the DCC operations are needed to
minimize straying of Mokelumne Hatchery steelhead to the American River.

The conceptual recovery scenario includes maintenance of steelhead spawning populations
in the upper reach of the Mokelumne River below Camanche Reservoir and in upper Dry
Creek and evaluation of the feasibility to reintroduce experimental populations of spring-
run Chinook and steelhead above Pardee Dam into the North Fork Mokelumne River. The
draft plan states that habitat conditions in the North Fork are likely suitable for steelhead
spawning and juvenile rearing. Page 100 lists candidate areas for reintroduction of spring-
run Chinook salmon include the Mokelumne River in the conceptual recovery scenario for
the Northern Sierra Nevada Diversity Group. Page 146 includes the reintroduction of
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steelhead to the North Fork Mokelumne River in the steelhead conceptual recovery scenario
Jfor the Southern Sierra Nevada Diversity Group.

Comment: The Upper Mokelumne River is listed as a secondary focus for steelhead recovery
for the Northern Sierra Nevada Diversity Group (Table 3-2, page 66). Instead of reintroducing
experimental populations of steelhead above Pardee Dam into the North Fork Mokelumne
River, restoration efforts should focus on Dry and Sutter creeks and the upper Mokelumne
River below Camanche Dam since PG&E diversions and natural barriers limit habitat
restoration opportunities in the Upper Mokelumne River above Pardee Dam for both spring-
run Chinook and steelhead. This position is supported on Page 10 of Appendix A which lists
the potential for historic habitats to support spawning populations above Camanche Dam as
low to moderate for both CV steelhead and spring-run Chinook salmon. The text on page 10
states: “The upper Mokelumne River is characterized as having a low to moderate potential to
support a spawning population of spring-run salmon and steelhead. Due to flow regulations at
the Tiger Creek and West Point powerhouse, it is considered difficult to anticipated life history
success for either of these species even if volitional passage or truck and haul programs were
instigated because of low water quality as a result of these powerhouse facilities.”

Bald Rock Falls on the North Fork and a geologic structure on the Middle Fork appear to be
complete barriers to fish migration unless high spring flows make these structures passable.
The structures are found at elevations below 1400 ft which is lower than the elevation that is
considered to be suitable salmon habitat. CV spring-run Chinook typically hold over summer
and spawn at elevations above 1500 ft (Yoshiyama et al 1996), and year round rearing habitat
for CV steelhead in the Mokelumne River is predicted to be above elevation 820 ft (generated
from figure 1 map in Lindley et al. 2006). Woodhull (1946) declared Bald Rock Falls to be a
“complete barrier” to upstream migration of salmonids, and the presence of a similar structure
has recently been documented on the Middle Fork at about 1200 ft elevation (Steve Boyd,
personal communication). Figures 1 and 2, attached, show the locations of these barriers and
provide a table showing elevation by river mile.

Page 146 states “Elevated water temperatures, low flow conditions, flow fluctuations, and
limited supplies of instream gravel diminish the potential for a viable population of steelhead
in the Mokelumne River.”

Comment: Suitable river temperatures and flows in the lower Mokelumne River have been
provided by EBMUD for steelhead through the JSA. On page 4-107 it states that temperatures
within the Mokelumne River are as high as 68°F in August. This is not accurate given the JSA
provisions and current river management. Within the reach between Camanche Dam and
Lake Lodi water temperatures have not approached 68°F since at least 1992, prior to
implementation of the joint settlement agreement flows in 1996.

As noted on page 17 of Appendix A, EBMUD, CDFG and USFWS work collaboratively to
improve conditions for the Mokelumne River through the JSA. Restoration activities have
focused on providing additional spawning gravel, improving inter-gravel conditions, increasing
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floodplain connectivity through artificial side channels, restoration of riparian habitat and
providing gravel cleansing flows to sustain river rehabilitation efforts. Except in emergencies
or when flood control releases were being made, daily flow releases from Camanche Dam have
not decreased by more than 50 cfs per day during the period October 16 through March 31, and
by not more than 100 cfs per day at other times of the year since 1999. River temperatures in
the reach between Woodbridge and Camanche dams are suitable for all life stages of steelhead.
New state of the art fish screens and fish ladders at Woodbridge Dam provide safe passage
conditions for both upstream and downstream migrating salmon and steelhead.

The major factor limiting the potential of the Mokelumne River to support a viable population
of steelhead is poor conditions in the Delta. These conditions are the result of many factors as
noted in the general comments, not the least of which is the routing large volumes of
Sacramento River water across the Delta portion of the Mokelumne River via the Delta Cross
Channel and reverse flows in the Lower San Joaquin River and south Delta channels. Page 17
of Appendix A states: “Reverse flows caused by CVP and SWP export pumping in the south
Delta contribute to poor survival of juvenile Chinook salmon and steelhead that enter the
central Delta from the Mokelumne River or from the Sacramento River via the DCC or
Georgianna Slough. Mark-recapture studies indicate that juvenile Chinook salmon released in
the lower Mokelumne River experience higher mortality than those released in the Sacramento
River below the DCC under dry year conditions (USFWS 1987 in USFWS 1995)... Estimated
average survival is only 33 percent with a range of approximately 10 percent to 80 percent
survival (NMFS 2009). Most of this loss is believed be associated with predation, but may also
include prolonged exposure to adverse water quality conditions represented by temperatures
or contaminants.”

Page 201 lists priority 1 recovery actions to address the threat of habitat degradation and
loss for Mokelumne River spring-run and steelhead. These actions include evaluate and if
feasible, develop and implement a fish passage program for Camanche and Pardee dams by
conducting a feasibility study and habitat evaluations and then conduct a 3-5 year pilot
testing program and implement long term fish passage program. The estimated five year
cost to conduct the feasibility study and habitat evaluations is $2 million.

Comment: The listing of this priority 1 recovery action under economic analysis is
inconsistent with Table 3-2 on page 66 which lists the Upper Mokelumne River as a secondary
focus for recovery in the Northern Sierra Nevada Diversity Group for reintroduction priorities
for Central Valley Watersheds.

PG&E should be included as a party in the habitat evaluations and fish passage assessment.
The specific measures needed to assure successful spawning in the upper watershed would
have to be identified and compared to PG&E operational limits to determine if PG&E even has
the capability to meet these measures while complying with FERC or other regulatory
requirements.
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Although the draft recovery plan states the Mokelumne River watershed has a low potential
to support a viable steelhead population and natural origin steelhead are reportedly extinct
based on a 1998 USFWS reference, a number of restoration actions are listed to secure an
extant (currently existing) population. These actions include evaluation of pulse flow
benefits for steelhead attraction and passage, development and implementation of a
spawning gravel augmentation plan, development of a HGMP to minimize adverse effects on
wild stock, management of a coldwater pool in Pardee and Camanche reservoirs and
development and implementation of an instream flow management plan that fully considers
all steelhead life history stages.

Comment: Many of these actions are already being implemented under the JSA. Both Pardee
and Camanche reservoirs are being managed to maintain the Camanche Reservoir hypolimnion
in order to maintain suitable river temperatures until fall turnover. The JSA includes a
schedule of flows by water year type. Adaptive management of the JSA flows is done with the
concurrence of CDFG, USFWS and NOAA Fisheries. CDFG is currently conducting reviews
of draft Hatchery and Genetics Management plans for the Mokelumne River Fish Hatchery
fall-run Chinook salmon and steelhead programs.

Since 2001, EBMUD, in coordination with the University of California, Davis (UCD), has
implemented the Spawning Habitat Integrated Rehabilitation Approach (SHIRA) on the LMR.
SHIRA is a science-based methodology comprised of conceptual and numerical models
developed to restore salmonid spawning habitat in regulated rivers. Between 2001 and 2009,
EBMUD has placed approximately 28,395 cubic yards of spawning gravel in the LMR. Grain
sizes purchased follow AFRP guidelines, which target spawning steelhead and salmon. From
1998 through 2009, EBMUD, USFWS, CDFG and Partnership have funded $921,000 for
Gravel Enhancement.

* $614,000 USFWS AFRP funding
o $225,000 EBMUD funding

+ $60,000 CDFG funding

+  $22,000 Partnership funding

More recently EBMUD has teamed with UCD to develop and implement an enhancement
model that not only provides spawning gravel, but also restores geomorphic processes. During
the last two seasons 33% and 26% of steelhead redds were constructed in enhancement areas.

All flow events, whether flood or fisheries releases, are monitored and evaluated as to their
effects on salmonid behavior. In addition to JSA required monitoring the District has worked
with a number of agencies in using acoustic telemetry to track fish movements from the
Mokelumne out to the Delta and beyond. Existing data not yet considered for this recovery
plan may assist in determining the merits of pulse flows for steelhead. Moreover, the fact that
over 90% of the steelhead population within the Mokelumne is of hatchery origin suggests that
water for steelhead pulse flows would be better used to maintain cold water for all salmonids
including steelhead and Chinook salmon.
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The primary focus watersheds in the draft recovery plan are the Upper Yuba, Battle Creek,
McCloud River, Little Sacramento River, and Upper American River, but under global
climate change significant habitat will only remain in the Feather and Yuba rivers and
remnants of habitat might be found in the upper Sacramento and McCloud rivers, Battle
and Mill Creeks and Stanislaus River under a 5 C temperature rise.

Comment: If this is true why is the upper American River listed as a primary focus watershed
while the Stanislaus is a secondary focus watershed?

The draft recovery plan includes several actions to increase floodplain habitat in the Delta,
yet the closure of the DCC and placing barriers in Georgianna Slough would exclude a
significant portion of the Delta as rearing habitat for Sacramento origin salmonid rearing.

Comment: If the Delta is fixed, then the habitat in the interior Delta should be suitable rearing
habitat for juvenile salmonids and thus measures to restrict access might actually be
detrimental to recovery.

Page 157: 1.5.6. Implement Actions IV.1 through 1V.6 of the Reasonable and Prudent
Alternative described in the NMFS biological opinion in the long-term operations of the
CVP/SWP (NMFS 2009): Action IV.1: Modify DCC gate operations and evaluate methods
to control access to Georgianna Slough and the Interior Delta to reduce diversion of listed
fish from the Sacramento River into the southern or central Delta.

Comment: Any modifications of the DCC gate operations or controlling access to Georgianna
Slough needs to consider how these actions will effect survival and migration of Mokelumne
origin salmonids. The current operations of the DCC are causing a significant amount of
salmon and steelhead to stray from the Mokelumne River Hatchery to the American River.
Restricting access of salmon and steelhead from the Sacramento River through Georgianna
Slough could exacerbate this problem.

Comments on Appendix A (Central Valley Watershed Profiles)

Page 9 states: “Anadromous hatchery programs that release out-of-ESU steelhead stocks
into the CCVS ESU are operated at Nimbus Hatchery and Mokelumne River Hatchery.”

Comment: The Mokelumne River Hatchery uses steelhead stocks that originated from the
Feather and Mokelumne River hatcheries and naturally produced Mokelumne River steelhead
that enter the fish trap. The last time Nimbus origin eggs were used for the Mokelumne
Hatchery program was in 1999-2000. Feather River steelhead eggs were imported from 2001-
02 through 2006-07.
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Page 9 states: “It is likely that steelhead numbers could be restored to the lower Mokelumne
River in better numbers if temperature and flow standards are established that would
provide for juvenile rearing.”

Comment: If juvenile rearing habitat were limiting, there would not be a large resident
population of O. mykiss in the lower Mokelumne River. From January 2005 through February
2006, electrofishing surveys were conducted by EBMUD from Camanche Dam downstream to
the Woodbridge Irrigation District dam. Based on a PIT tag mark and recapture study, the
estimated population of O. mykiss greater than 100 mm was 9,215 (+/- 3,678).

Page 201 Appendix A states: “Thus, New Hogan Reservoir captures most of the rainfall
into the watershed, and local runoff in the lower Mokelumne River below New Hogan Dam
seeps quickly into the groundwater table (USFWS 2003).”

Comment: “lower Mokelumne River” should be Calaveras River.
Comments on Appendix B (Threats Assessment for Salmon ESUs and Steelhead DPS)

As previously mentioned the bulk of the material used to develop the threat assessment for the
Mokelumne River populations was based on pre-1995 data with the majority coming from one
1991 CDFG report. In comparison, much of the literature used to complete the threats
assessment for the American River is from the late 1990°s to mid- 2000’s. Therefore the
assessment and recovery measures suggested for the Mokelumne River must be considered
incomplete at best, and the final recovery plan should reflect measures based on using the most
recent information.

Page 4-106: “All steelhead that comprise the Southern Sierra Nevada Diversity Group
utilize the lower San Joaquin River as a migration corridor”

Comment: While there is evidence that Mokelumne steelhead use a short section of the San
Joaquin for migration, the majority of the effects and influences related to flows originate from
the Mokelumne River, Sacramento River via the Delta Cross Channel, and operations at the
State and Federal water projects.

Page 4-107: Under the Passage/Impediments/Barriers section it states that a “potential (low
flow) barrier extends over a 600-foot section” just upstream from Thornton. Moreover it
states that Woodbridge Dam may present a barrier to upstream passage at low flows.

Comment: The data used for the statement is nearly 2 decades old and does not assess the
effects of the JSA flows on improving conditions. Since 1996, salmon migration timing has
varied with no correlation with flow timing or magnitude. Other than beaver dams and illegal
fences there have been no blockages observed in the river reach below Woodbridge Dam. Fish
passage has occurred during the months of August and September during dry years under JSA
dry year flows.
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Within the document there is no mention of the $13.5 million rebuild of Woodbridge Dam
along with the $3.8 million for new state of the art fish screens. Both CDFG and NMFS were
involved in the design and certification of these projects. Since the ladders went into operation
there have been no data indicating that the ladders/dam impedes passage at low flows.

Page 4-107 “Water Quality” — Based on 1991 CDFG report there are statements regarding
Jfrequently occurring lethal levels of dissolved oxygen and hydrogen sulfide along with heavy
metal that cause fish kills.

Comment: Since 1991 these condition have been alleviated by the District with the addition of
a hypolimnetic oxygenation system for Camanche Reservoir and a multi-million project by the
State of California and EBMUD to remediate the abandoned Penn Mine to prevent further
leakage of heavy metals.

Page 4-107 “Flow Conditions” — States that in dry year conditions flows below Woodbridge
can be well below 100cfs from August through beginning of November.

Comment: Under Dry year scenario minimum flows below Woodbridge in October when
salmon spawning begins are 80 cfs.

Page 4-109: Gravel mining is implied to occur in various areas.

Comment: There is only one off channel gravel mining operation left on the lower
Mokelumne River. The operation actually provides the gravel used for the spawning gravel
enhancement project in the area below Camanche Dam.

Page 4-110: “Flow. Conditions”- States that maintaining flow of about 300 cfs from mid-
October through February provides maximum spawning habitat and that flow variation
during embryo incubation may lead to redd dewatering.

Comment: As sated previously, the 1991 report cited is out of date and since implementation
of JSA flows and changes to the steelhead program at the Mokelumne River Fish Hatchery
there has been an overall increase in steelhead escapement to the river and hatchery. In the
months of November through May flow variations are a natural occurrence to which steelhead
have adapted.

Page 4-111: “Entrainment” — States that Woodbridge Canal was screened in 1968 and that
they do not meet CDFG or NMFS standards. Furthermore it states that North San Joaquin
Water Conservation District (NSJWCD) pumps are either unscreened or that the screens
are in disrepair.



EBMUD Attachment 1
In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5
and : Panel - Hydrology (#1); NMFS - Staff Exhibits; Exhibit — Exhibit 5

Mr. Brian Ellrott

National Marine Fisheries Service
December 4, 2009

Page 11

Comment: State of the art fish screens were installed and became operational in 2008 at the
head of Woodbridge Canal. These screens were certified by CDFG and NMFS. Both of the
NSJWCD intakes referenced have had new CDFG certified screens installed in the last 3 years.

Page 4-111: “HATCHERY EFFECTS — Because early attempts to create a natural run of
steelhead in the Mokelumne River were unsuccessful, the fishery is currently managed by
CDFG as a catchable rainbow trout fishery. Steelhead averaging three to a pound are
released annually. These fish likely prey on juvenile salmonids in the lower river (EBMUD
1992).”

Comment: Except for one year of volitional release, this practice was discontinued a number
of years ago and all hatchery yearling steelhead are released below Woodbridge Dam with
most of the fish released at Thornton or the Delta.

Comments on Appendix C (Priority 2 Recovery Actions and Implementation Schedule)

Table 2-3. Sacramento-San Joaquin Delta Threats and Associated Recovery Actions on
Page 195, Appendix C: Recovery actions for Mokelumne River steelhead to address the
threat of flow conditions limiting juvenile rearing habitat availability in the Mokelumne
River include: 1) “Assess salmonid need by life history stage and identify deficits in optimal
flow; negotiate water right purchases and/or increase flow releases from Camanche Dam
(AFRP website 2005”) and 2) “Dedicate instream flow through the EBMUD Camanche
water right extension process” (recovery actions 2.10.30.2 — 3).

Comment: The recommended recovery actions, particularly the use of the Camanche permit
extension proceeding to dedicate instream flow, is not appropriate both because of the nature
of the permit extension proceeding and the lack of existing data to support a need to dedicate
additional flows for steelhead. .

As an initial point, it should be noted that NOAA Fisheries issued a conference opinion and
concluded section 7 consultation for CV steelhead and winter-run Chinook salmon and
conferencing for CV fall-run/late-fall run Chinook salmon for the JSA instream flows. In the
April 21, 1997 letter from William T. Hogarth, NMFS to Kevin P. Madden, FERC; NMFS
concluded the “settlement” flows would not adversely affect listed or proposed salmonid
species or their critical habitat. The April 23, 1998 letter from William T. Hogarth, NMFS to
Carol Sampson, FERC states: “The conferencing previously done for CV steelhead is
adequate and serves as the section 7 consultation for this species, now that it has been listed as
threatened. Given our original analysis of the proposed action, which concluded that the
proposed action should improve conditions for fall-run Chinook salmon, I also conclude that
this action is not likely to adversely affect the proposed —threatened CV fall-run Chinook ESU.
This concludes section 7 consultation for the threatened CV steelhead, and conferencing for
the proposed-threatened CV fall-run chinook salmon. Although conferencing does not take the
place of a section 7 consultation, no further consultation should be necessary in the event of a
CV fall-run Chinook listing, provided that the project is implemented substantially as
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described in the November 1993 FEIS.” Copies of the two NMFS conferencing letters (April
21, 1997 and April 23, 1998) are attached.

In addition, the Joint Settlement Agreement (JSA) flows are already required as a matter of
federal and state law. As to federal law, the Federal Energy Regulatory Commission (FERC)
issued an “Order Approving Settlement Agreement and Amending License” on November 27,
1998, amending the District’s FERC License for its Mokelumne Project to require EBMUD to
meet the JSA, including release of the JSA flows. As to state law, the California State Water
Resources Control Board (SWRCB) incorporated the flow provisions of the JSA into the
District’s Pardee and Camanche water rights in Decision D-1641 in 2000. Thus, the JSA flows
are essentially already dedicated, as they are required to be released by the District to the lower
Mokelumne River under both federal and state law.

Finally, the inclusion of this recovery action is inconsistent with NMFS’ own guidance
regarding the development of recovery plans. This guidance notes that when identifying
recovery actions, options should not be overly prescriptive or limiting and should leave
sufficient flexibility to allow for creative or innovative solutions. The measure, which
mentions both an action that is not necessarily appropriate at this stage and a proceeding that
simply seeks to continue an existing authorization, fails to satisfy these criteria and should be
removed from the recovery plan.

Table 2-3. Sacramento-San Joaquin Delta Threats and Associated Recovery Actions on
Page 201, Appendix C: Recovery actions for Mokelumne River steelhead to address the
threat of low flow conditions in the Mokelumne River affecting the adult immigration: 1)
“Provide for flows that are protective of all steelhead life stages through FERC processes
and Section 7 implementation”, 2) “Work with State and Federal water acquisition
programs to dedicate instream water in the Mokelumne River” and 3) “Dedicate instream
flow from Camanche Dam water right extension process” (recovery actions 2.10.42.2 — 4).

Comment: The dedication of instream flows through Section 7 implementation or the
Camanche permit extension process is not appropriate since NMFS previously concluded that
Section 7 consultation for the JSA was complete for CV steelhead. As noted above, the
recovery actions are also inconsistent with NMFS’ recovery planning guidance because they
are overly limiting and prescriptive. In addition, dedication of instream flow as part of an
action seeking only to extend a state-issued authorization could hinder future adaptive
management efforts. The recovery planning guidance supports the use of adaptive
management as an effective tool, particularly when there is uncertainty with regard to threats to
species and the effectiveness of management actions. With NMFS’ consent, EBMUD has
effectively used adaptive management efforts in the past and most recently this year to provide
fall attraction flows and any recovery actions that could jeopardize these efforts in the future
are inappropriate for inclusion in the recovery plan.

EBMUD appreciates the opportunity to provide comments on the public review draft recovery
plan. We look forward to continue working with NMFS under the Joint Settlement Agreement
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and HGMP process to sustain the long-term viability of the salmon and steelhead fishery while
protecting the genetic diversity of naturally producing populations in the lower Mokelumne
River. We strongly encourage NMFS to work with EBMUD and others engaged in CV
salmonid restoration efforts to develop the best possible recovery plan.

Please contact Joe Miyamoto at (510) 287-2021 or by email at miyamoto@ebmud.com if you
have questions regarding our comments or would like copies of our studies and research.

Very truly yours,
. .
Richard Sykes
Manager of Natural Resources

RGS:kap:dec

W:AWNR\n\Administration\Richard Sykes\Comments on NMFS public draft 120409
Attachments

cc: Sandy Morey, Kent Smith, Robert Vincik, CDFG

Kathy Wood, Donny Ratcliff, USFWS
Maria Rea, Shirley Witalis, Erin Strange, NMFS
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* UNITED STATES DEPARTNLIST OF COMMERCE

. G R

" 501 West Qcean Boulsvard, Suite 4200 °

Long Beach, Cailfornia 90802-4213

TEL 310) 980-4&0: FAX (310) 980-4018
F/SW022:CT™

AR 21 8%

Mr. Kevin P. Madden

Acting Director

Office of Hydropower Licensing
Federal Energy Regulatory Commission
Washington, D.C. 20426

Dear Mr. Madden:

Thank you for your letter of March 3, 1997, raquesting
cancurrence that implementation of the preferred action in the
Final Envirenmental IRRAct Statament for. Provomed ¥odificationg
to the Lower Mokelimne River Project, California (FERC Project |
2916-004, licensee East Bay Munici Utility District,
FERC/FEIS-0067, November 1993) is not likely to affect listed or
proposed salmonid species or their critical habitat.

In addition to your letter, I also reviewed the Final ’
Environmental Impact Statement (FEIS) for the project, including
comment letters from resource agencies such as the California
Department of Fish and Game and U.S. Fish and Wildlife Service.

Based on this review, I concur with your finding that
implementation of the preferred alternative, which would provide
flow and non-flow improvements to fishery habitat conditions in
the lowar Mokelumne River, is not likely to adversely affect
anadromous fisheries. This includes the endangered Sacramento
River winter-run chincok salmon, and the proposed-endangered
Central Valley steelhead. Conversely, this action should improve
conditions for anadromous fish utilizing the lower Mokelumne
River, particularly fall-run chinock salmon.

I also concur that implementatiocn of proposed "Settlement™ flows,
which are slightly different from those identified in the FEIS,
(22.5, 67.4, 125.1, and 165.4 thousand acrs-feet in critical-dry,
dry, below normal, and wet years, for the settlement; vs. 51,
108, and 160 thousand acre~feet for the FEIS in dry, below
normal, and above normal years), is also not likely to adversely
affect listed or proposed salmonid species or their critical
habitat. (The Settlement flows have been signed by East Bay
Municipal Utility District [EBMUD] and by the U.S. Fish and

. Wildlife Service. The California Department of Pish and Game is
considering their formal agreement to the settlement flows, with
a decision expected in early April.) .

I noted that the FEIS concludes that improvements in fish passage
conditions at Woodbridge Dam and lLake Lodi are critical te
N
. )Y
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successful fisheries mitigation efforts. The FEIS goes so far as
to state that,

"it is not likely that the natural reproduction of chinocck
salmon canh be improved in the lover river without
eliminating the sericus barriers to migration that exist in
the vicinity of Lake Lodi which lies between Camanche Dam
and the Sacramento San-Joaquin Delta.® (FEIS, p.xxiv)

The FEIS then states,

"Improvements in the hydraulics of Lake lLodi are the most
important non-flow action that can be taken. Staff
encourages that EEMUD participate in a cooperative effort to.
resolve the fish passage problems at Woeodbridge Dam and Lake
Lodi. If improvements canmnot be made in this area in the
near futura (e.g., within 5 years), the recommendations in
the FEIS may have to be reconsidered." (FEIS, p. Xxv)-

My Santa Rosa field office engineering staff may be able to
assist in any efforts to resolve fish passage and fish screen
problems in the lover Mokelumne River. <Given the importance of
resolving the problem at lLake Lodi and Woodbridge Daam, I
encourage you and any other interested parties to contact Mr.
Marcin Whitman of: my engineering staff to discuss this issue.
Mr. Whitman can be reached at (707) 575-6055, or by e-mail at
Marcin.Whitmanénocaa.gov.

This concludes section 7 consultation for the endangered-winter-
run chinocok salmon, and conferencing for the proposed endangered

Central Valley steelhead. u:&:::gh conferencing for steslhead
does not take the place of 2 on 7 consultation, no further
consultation should be necessary in the event of a steelhead
listing, provided that the project is implemented substantially
as described in the November 1993 FEIS. Should project plans
change, or if additional information on the proposed species
becomes available, this determination aay be reconsidered.

If you have any questions please contact Mr. Chris Mobley of my
staff at (707) 575-60%56; e-mail Chris.Mobley€noaa.gov.

Sincerely,

aopegK

wWilliam T. Hogarth, Ph.D.
Acting Regional Ad:inismtar

cc: Wayne White, USFWsS
John Turner, DFG
Joel Medlin, EPA
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g % | UNITED STATES DEPARTMENT OF COMMERCE
"g f Nationas! Oceanic and Atmespheric Adrninigtration
“ NATIONAL MARINE FISHERIES SERVICE

ege” | Southwest Region
< 501 West Ocean Sculevard, Suite 4200
<kong Beach, California 808024213

AR 1938
23 = F/SW4.CT™M

Ms. Carocl L. Sampson

Director, Office of Eydropower Licensing
Federal Energy Regulatory Commission
Washington, D.C. 20426

Dear Ms. Sampson:

Thank you for your March 26, 1998, letter following up on our
April 21, 1587, section 7 censultation/conference letter for
proposed modifications to the Lower Mokelumme River Project (FERC
project 2916-004). In your lettez, you ask whether the
subsequent listing of Central Valley steelhead requires any
furcther consultation, and you alsc request initiation of
consultation for the proposed-threatened Central Valley fall-
run/late fall-run chinook salmon.

The conférencing previously done for Cemtral Valley steelhead is
adequate and serves as the section 7 ccmsultation for this
species, now that it has been listed as threatened. Given our
original analysis of the proposed action, which concluded that
the proposed action should improve cenditions for fall-run
chinook salmon, I also conclude that this action is not likely to
adversely affect the proposed-threatened Central Valley fall-
run/late-fall-run chinock salmon ESU.

This concludes section 7 consultation for the threatened Central
Valley steelhead, and conferencing for the proposed-threatened
Central Valley fall-run/late-fall run chinook salmen. Although
conferencing does not take the place of a section 7 comsultation,
no further consultation should be necessary in the event of a
Central Valley fall-run/late-fall run chinook listing, provided
that the project is implemented substantially as described in the
November 1953 Final Envircnmental Impact Statement. Should
project plans change, or if additional information on the
proposed species becomes available, this determination may be

reconsidered.

m Printed oa Recycled Paper
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If you have any questions please contact Mr. Chris Mobley of my
staff at (707) S575-6058; e-mail Chris.Mobley@noaa.gev.

Sincerely,

2pgn

William T. Hogarth, Ph.D.
Regional Administrator
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Figure 2. Mokelumne River Elevations by River Mile, starting at the confluence with the
San Joaquin River; Sacramento, San Joaquin and Contra Costa Counties; showing
streambed gradient at locations reported to be fish migration barriers (USGS data).
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EBMUD Attachment 2 — List of References for the NMFS 2009 Draft Recovery Plan

District Reports

1.

2.

10.

11.

12.

13.

Downstream Migration Monitoring at Woodbridge Dam during December 1999
through July 2000. EBMUD Technical Report. November 2000.

Lower Mokelumne River Upstream Migration Monitoring Conducted at
Woodbridge Irrigation District Dam August 2000 though April 2001. Technical
Report. August 2001.

Lower Mokelumne River Upstream Migration Monitoring Conducted at
Woodbridge Irrigation District Dam August 2001 through March 2002. Technical
Report. August 2002.

Downstream Migration Monitoring at Woodbridge Dam on the Lower
Mokelumne River, CA. December 2000 through July 2001. Technical Report.
July 2002.

Lower Mokelumne River Upstream Migration Monitoring Conducted at
Woodbridge Irrigation District Dam August 2002 though July 2003. Technical
Report. August 2003.

Downstream Migration Monitoring at Woodbridge Dam on the Lower
Mokelumne River, CA. December 2001 through July 2002. Technical Report.
September 2002.

Lower Mokelumne River Upstream Migration Monitoring Conducted at
Woodbridge Irrigation District Dam August 2003 though July 2004. Technical
Report. August 2004.

Downstream Migration Monitoring at Woodbridge Dam on the Lower
Mokelumne River, CA. December 2002 through July 2003. Technical Report.
September 2003.

Lower Mokelumne River Upstream Migration Monitoring Conducted at
Woodbridge Irrigation District Dam August 2004 though July 2005. Technical
Report. August 2005.

Downstream Migration Monitoring at Woodbridge Dam on the Lower
Mokelumne River, CA. January 2004 through June 2004. Technical Report.
September 2004.

Lower Mokelumne River Fall Run Chinook Salmon Escapement Report October
through December 2005. Technical Report. September 2006.

Downstream Migration Monitoring at Woodbridge Dam on the Lower
Mokelumne River, CA. January 2005 through July 2005. Technical Report.
September 2005.

Downstream Migration Monitoring at Woodbridge Dam on the Lower
Mokelumne River, CA. December 2005 through July 2006. Technical Report.
September 2006.
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Lower Mokelumne River Fall Run Chinook Salmon Escapement Report October
2007 through January 2008. Technical Report. April 2008.

Lower Mokelumne River Fish Community Survey. 1 January 1997 through 30
June 2004. Technical Report.

Lower Mokelumne River Salmonid Spawning Habitat Improvement Project
Monitoring. Technical Report. June 2004.

FERC Six-Year Review Documentation

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.
18.

Modification of Flood Flow Releases to Support Restoration of Ecological
Processes. Technical Report.

Floodplain Restoration Potential on the Lower Mokelumne River, California.
UCD Technical Report. June 2003.

Cosumnes and Mokelumne Rivers Floodplains Integrated Resource Management
Plan. Multi-Agency Study Plan. May 2004.

Riverine Habitat Characterization of the Lower Mokelumne River, California.
Technical Report. July 2004.

Terrestrial Vegetation Communities along the Lower Mokelumne River,
California. Technical Report. May 2004.

Use of Macroninvertebrates as an Indicator of Chinook Salmon Spawning Habitat
Quality in the Lower Mokelumne River, California. M.S. Thesis. Spring 2003.
Lower Mokelumne River Fish Community Survey. 1 January 1997 through 30
June 2004. Technical Report.

Lower Mokelumne River Amphibian and Reptile Inventory. Technical Report.
July 2004.

Lower Mokelumne River Small Mammal Inventory. Technical Report. July
2004.

Survey of Falcons, Kites, Hawks, and Owls in the Lower Mokelumne River
Watershed, Sacramento and San Joaquin Counties, California. Technical Report.
February 2004.

Lower Mokelumne River Riparian Bird Surveys. Technical Report. March 2004.
Non-Native Invasive Plant Communities Along the Lower Mokelumne River,
California. May 2004.

Data Dictionary/Metadata for Oracle Fisheries Migration Database. Technical
Document.

Summary of Fall-run Chinook Salmon and Steelhead Trout Spawning in the
Lower Mokelumne River, California 1996-2003. Technical Report. October
2004.

Lower Mokelumne River Water Quality Monitoring Program December 1999-
June 2004. Technical Report. August 2004.

Lower Mokelumne River Salmonid Spawning Habitat Improvement Project
Monitoring. Technical Report. June 2004.

Spawning Habitat Rehabilitation. Doctorate Thesis. May 2003

Spawning Habitat Enhancement for Pacific Salmon in a Regulated River.
Doctorate Thesis. 2004
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Woodbridge Irrigation District Fish Protection and Passage; Peer Review of
Proposed Fish Protection Screening Facility. Technical Report. November 2000.
Notification Protocols Under Mokelumne Joint Settlement Agreement. Letter.
October 1999.

Escapement, Ocean Harvest and Straying of Hatchery and Naturally Reared
Chinook Salmon in the Mokelumne River, California. Draft Technical Report.
January 2004.

Camanche Fish Planting Contract. Contract. December 2003.

CDFG Correspondence RE: 6-year Review. Letter. November 2004.

Scope of Work for Cosumnes and Mokelumne Rivers Floodplains Integrated
Resource Management Plan. Multi-Agency Study Plan. May 2004.

EBMUD Letter to USFWS RE: 6-Year Report and Water Quality Measurements.
Letter. May 2005.

USFWS Comments on 6-year report RE: Water Quality Measurements. Memo.
USFWS Comments regarding 6-year report. Email. February 2005.

Lower Mokelumne River Project Water Quality and Resource Management Plan
Status Report October 2004 “6-year review”. Technical Report. October 2004.

FERC Ten-Year Review Documentation

1.

Lower Mokelumne River Project Joint Settlement Agreement Ten-Year Review.
Technical Report. September 2008.

Published Literature

1.

Association of Fall-Run Chinook Salmon Redds With Woody Debris in the
Lower Mokelumne River, California. Published Literature. California Fish and
Game 2001.

Use of Otolith Microstructure to Discriminate Stocks of Juvenile Central Valley,
California, Fall-Run Chinook Salmon. Published Literature. Transactions of the
American Fisheries Society 2007.

An Evaluation of Treatments to Reduce Mortality from Coagulated Yolk Disease
in Hatchery-Produced Chinook Salmon. Published Literature. North American
Journal of Aquaculture 2001.

Evaluation of a Spawning Habitat Enhancement Site for Chinook Salmon in a
Regulated California River. Published Literature. North American Journal of
Fisheries Management 2004.

Salmon, Wildlife, and Wine: Marine-Derived Nutrients in Human-Dominated
Ecosystems of Central California. Published Literature. Ecological Applications
2006.

Effects of Gravel Augmentation on Macroinvertebrate Assemblages in a
Regulated California River. Published Literature. River Research and
Applications 2005.

Agquatic Macrophyte Encroachment in Chinook Salmon Spawning Beds: Lessons
Learned from Gravel Enhancement Monitoring in the Lower Mokelumne River,
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California. Published Literature. North American Journal of Fisheries
Management 2008.

Movement of Sacramento sucker, Castostomus occidentalis, and hitch, Lavinia
exilicauda, during a spring release of water from Camanche Dam in the
Mokelumne River, California. Published Literature. Environmental Biology of
Fishes 2006.

Contribution of bedrock to high nitrate concentrations in stream water. Published
Literature. Nature 1998.
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LOWER MOKELUMNE RIVER JOINT SETTLEMENT AGREEMENT
TEN-YEAR REVIEW

1.0 BACKGROUND

The Federal Energy Regulatory Commission’s (FERC) November 27, 1998 Order
“Approving Settlement Agreement and Amending License for the East Bay Municipal
Utility District’'s Lower Mokelumne River Project No. 2916” approved the Joint
Settlement Agreement (JSA) entered into by East Bay Municipal Utility District
(EBMUD), U.S. Fish and Wildlife Service (USFWS) and California Department of Fish
and Game (CDFG). The JSA included flow and non-flow measures, and required
EBMUD, USFWS, and CDFG to develop a plan Water Quality and Resource
Management Program (WQRMP) for FERC approval.

The Partnership Steering Committee, composed of one representative each from CDFG,
USFWS and EBMUD, developed WQRMP to define reasonable goals, measures,
performance criteria and responsive actions associated with the implementation of the
JSA. It includes a comprehensive monitoring and applied research program integrated
with a well-coordinated program to adaptively manage water and power supply
operations, flood control, hatchery operations and ecosystem rehabilitation actions. It
was approved by FERC in 2001.

JSA Goals

« Provide, to the extent feasible, habitat quality and availability in the lower
Mokelumne River to maintain fishery, wildlife and riparian resources in good
condition

« Contribute towards the state and federal fishery restoration goals as defined in
the California Salmon, Steelhead Trout and Anadromous Fisheries Program
Act and the Central Valley Project Improvement Act

o Sustain the long-term viability of the salmon and steelhead fishery while
protecting the genetic diversity of naturally producing populations in the lower
Mokelumne River

JSA 10-year Review 1
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This report summarizes the findings of the Partnership Steering Committee with respect
to the progress and accomplishments resulting from the first ten years of JSA
implementation as defined in the Water Quality and Resource Management Program
and recommends strategies and measures for continued implementation.

9-(0-0%

ish and Game Date

Sandy Morey
California Department of

W%\w q-10-0¥

Michael Hoover
U.S. Fish and Wildlife Service Date
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-~ Alexander Coate
East Bay Municipal Utility District Date
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2.0 ACCOMPLISHMENTS
2.1 Flow Measures

The JSA specifies minimum flow releases from Camanche Dam and expected flow below
the Woodbridge Irrigation District Dam (WIDD) based on time of year and water year
types. Water year types are determined based on combined storage in Camanche and
Pardee reservoirs (October through March) and the unimpaired runoff into Pardee
Reservoir (April through September). Since 1998, there have been 6 Normal and Above,
2 Below Normal, and 2 Dry water year types from October through March; and, 2
Normal and Above, 4 Below Normal, and 4 Dry water year type from April through
September. Although the minimum flow releases from Camanche Dam and the
expected flows below WIDD are designed to protect the fish resources in the lower
Mokelumne River, actual flows have always exceeded the required releases below
Camanche Dam (Table 1) and the expected flows below WIDD (Table 2).

Table 1. Comparison of JSA required release and actual releases below Camanche
Dam.

‘ Year ‘ Period JSA Water Year | JSA Required Actual Release
Type Release (Acre-feet) *
(Acre-feet)
| 1998/1999 | Oct-Mar | Normal & Above | 117,294 | 349,361
| 1999 | Apr-Sep | Below Normal | 63,357 | 320,530
| 1999/2000 | Oct-Mar | Normal & Above | 117,939 | 274,205
| 2000 | Apr-Sep | Below Normal | 63,357 | 200,664
| 2000/2001 | Oct-Mar | Normal & Above | 117,204 | 119,827
| 2001 | Apr-Sep | Dry | 50,804 | 113,937
| 2001/2002 | Oct-Mar | Dry | 79,399 | 87,062
| 2002 | Apr-Sep | Below Normal | 63,357 | 139,500
| 2002/2003 | Oct-Mar | Below Normal | 90,227 | 95,394
| 2003 | Apr-Sep | Dry | 50,804 | 231,018
| 2003/2004 | Oct-Mar | Normal & Above | 117,939 | 130,259
| 2004 | Apr-Sep | Below Normal | 84,476 | 170,839
| 2004/2005 | Oct-Mar | Below Normal | 90,227 | 190,733
| 2005 | Apr-Sep | Normal & Above | 107,033 | 546,981
| 2005/2006 | Oct-Mar | Normal & Above | 117,294 | 388,359
| 2006 | Apr-Sep | Normal & Above | 112,982 | 826,939
| 2006/2007 | Oct-Mar | Normal & Above | 117,294 | 132,694
| 2007 | Apr-Sep | Dry | 50,804 | 124,118
| 2007/2008 | Oct-Mar | Dry | 80,481 | 82,157 2
| 2008 | Apr-Sep | Dry | 50,804 | 190,268 2
1 Actual Release from USGS published data for site 11323500
2 Estimated

JSA 10-year Review 3
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Table 2. Comparison of JSA expected flow and actual flow below Woodbridge
Dam.

Year Period JSA Water Year JSA Expected Actual Flow
Type Flow (Acre-feet) (Acre-feet) 1
| 1998/1999 | Oct-Mar | Normal & Above | 36,091 | 313,161
| 1999 | Apr-Sep | Below Normal | 36,765 | 221,223
| 1999/2000 | Oct-Mar | Normal & Above | 36,289 | 249,674
| 2000 | Apr-Sep | Below Normal | 36,765 | 110,477
| 2000/2001 | Oct-Mar | Normal & Above | 36,091 | 97,219
| 2001 | Apr-Sep | Dry | 22,983 | 30,465
| 2001/2002 | Oct-Mar | Dry | 28,872 | 62,923
| 2002 | Apr-Sep | Below Normal | 36,765 | 44,927
| 2002/2003 | Oct-Mar | Below Normal | 36,091 | 71,503
| 2003 | Apr-Sep | Dry | 22,083 | 146,080
| 2003/2004 | Oct-Mar | Normal & Above | 36,289 | 94,034
| 2004 | Apr-Sep | Below Normal | 36,765 | 68,596
| 2004/2005 | Oct-Mar | Below Normal | 36,091 | 151,315
| 2005 | Apr-Sep | Normal & Above | 49,773 | 423,398
| 2005/2006 | Oct-Mar | Normal & Above | 36,001 | 360,198
[ 2006 | Apr-Sep | Normal & Above | 49,773 | 726,760
| 2006/2007 | Oct-Mar | Normal & Above | 36,091 | 106,505
| 2007 | Apr-Sep | Dry | 22,083 | 34,054
| 2007/2008 | Oct-Mar | Dry | 29,031 | 66,074 2
| 2008 | Apr-Sep | Dry | 22,083 | 94,236 2
1 Actual Release from USGS published data for site 11325500
2 Estimated

2.2 Fall-run Chinook salmon

Since implementation of the JSA in 1998, the population of fall-run Chinook salmon as
measured by total escapement to the lower Mokelumne River has increased (average
1964 through 1997 = 3,636; 1998 through 2007 = 8,455, Figure 1); and as measured by
in-river escapement (average 1964 through 1997 = 2,503; 1998 through 2007 = 2,973,
Figure 2). Total and in-river escapement, number of redds, and estimated number of
outmigrating juvenile fall-run Chinook salmon through the period are shown in Table 3.

JSA 10-year Review 4
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Figure 1. Mokelumne River Fall-run Chinook Salmon Escapement
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Table 3. Fall-run Chinook salmon escapement, number of redds and outmigrants

observed.
Year Period JSA Water | Preceding Total Number | Outmigrants
Year Type JSA Escapement of
Water (In-river) Redds
Year Type
1998/1999 Oct-Mar | Normal & Normal & 7,213 1,116
Above Above (4,122)
1999 Apr-Sep Below Normal & 1,535,439
Normal Above
1999/2000 Oct-Mar | Normal & Below 5,333 623
Above Normal (2,183)
2000 Apr-Sep | Below Normal & 168,525
Normal Above
2000/2001 Oct-Mar | Normal & Below 7,423 987
Above Normal (1,973)
2001 Apr-Sep | Dry Normal & 119,334
Above
2001/2002 Oct-Mar | Dry Dry 8,116 843
(2,307)
2002 Apr-Sep Below Dry 77,923
Normal
2002/2003 | Oct-Mar | Below Below 10,759 848
Normal Normal (2,840)
2003 Apr-Sep Dry Below 140,471
Normal
2003/2004 | Oct-Mar | Normal & Dry 10,239 807
Above (2,122)
2004 Apr-Sep | Below Normal & 87,654
Normal Above
2004/2005 | Oct-Mar | Below Below 11,944 835
Normal Normal (1,588)
2005 Apr-Sep | Normal & Below 432,874
Above Normal
2005/2006 | Oct-Mar | Normal & Normal & 16,144 2,170
Above Above (10,406)
2006 Apr-Sep | Normal & Normal & 1,187,553
Above Above
2006/2007 | Oct-Mar | Normal & Normal & 5,861 754
Above Above (1,723)
2007 Apr-Sep Dry Normal & 39,627%
Above
2007/2008 Oct-Mar | Dry Dry 1,519 305
(470)
| 2008 | Apr-Sep | Dry | Dry | | 18,347*

* Sampling season abbreviated due to low flow conditions below WID dam

JSA 10-year Review
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The lower Mokelumne River contributed about 2% (1.2-3.7%) to the total escapement of
California Central Valley fall-run Chinook salmon and about 41% (16-77%) to total
escapement of fall-run Chinook salmon in the San Joaquin River system. In-river
escapement contributed about 1.1% (0.4-4.3%) to the total in-river escapement of
California Central Valley fall-run Chinook salmon and about 22% (5-70%) to the total
in-river escapement of fall-run Chinook salmon in the San Joaquin River system.
Mokelumne River Fish Hatchery escapement contributed about 6.2% (3-9.3%) to the
total hatchery escapement of California Central Valley fall-run Chinook salmon and
about 83% (66-97%) to total hatchery escapement of fall-run Chinook salmon in the San
Joaquin River system.

Table 4. California Central Valley fall-run Chinook salmon escapement.

‘ Sacramento River San Joaquin River System Mokelumne River
YEAR System
| Hatchery | In-river | Hatchery | In-river | Hatchery | In-river

1998/1999 | 75028 | 151,732 | 3,890 | 19,711 | 3,001 | 4,122
1999/2000 | 49,657 | 341,693 | 4,787 | 17,893 | 3150 | 2,183
2000/2001 | 50,965 | 385593 | 7,396 | 39,474 | 5450 | 1,973
2001/2002 | 61,702 | 528472 | 7,391 | 27,303 | 5809 | 2,307
2002/2003 | 96,471 | 739,537 | 9,753 | 26,666 | 7919 | 2840
2003/2004 | 118,144 | 451,208 | 8,666 | 12,717 | 8117 | 2122
2004/2005 | 115,929 | 246,508 | 13,626 | 8,637 | 10,356 | 1,588
2005/2006 | 186,833 | 226,888 | 6,159 | 14,835 | 5738 | 10,406
2006/2007 | 78,326 | 203,568 | 4,266 | 7,245 | 4138 | 1,723
2007/2008 | 21,638 | 70,494 | 1,128 | 1,450 | 1,049 | 470

2.3 Steelhead/Rainbow trout

Since implementation of the JSA, EBMUD has monitored Oncorhynchus mykiss
populations in the lower Mokelumne River using video monitoring at the Woodbridge
Irrigation District Dam fish ladder, rotary screw traps in the lower Mokelumne River
below WIDD, and seasonal fish community surveys (electrofishing and seining) from
Camanche Dam downstream to WIDD (Table 5).

JSA 10-year Review 7
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Table 5. O. mykiss observed in the fisheries sampling conducted in the lower
Mokelumne River from Camanche Dam downstream to Woodbridge Dam.

|  Year | Period | Community Surveys! | Rotary Screw Trapz | WID Fish Ladder 3
| | | Hatchery4 | Wild5 | Hatchery | Wild | Hatchery | Wild
| 1998/1999 | Oct-Mar | | 347 | 620 | 22 | | 555
| 1999 | Apr-Sep | | 207 | 6 | 191 | | 2
| 1999/2000 | Oct-Mar | 24 | 81 [ 19 | | o4
| 2000 | Apr-Sep | | 205 | 31 | 148 | 8 3
| 2000/2001 | Oct-Mar | | 274 | 487 | 77 | 3067 | 89
| 2001 | Apr-Sep | | 245 | 4 | 381 | 9 | 23
| 2001/2002 | Oct-Mar | | 253 | 9 | 154 | 593 | 152
| 2002 | Apr-Sep | | 213 | 1 | 50 | 357 | 400
| 2002/2003 | Oct-Mar | | 196 | 82 | 78 | 017 | 117
| 2003 | Apr-Sep | 98 | 15 |78 | 1312 | 380
| 2003/2004 | Oct-Mar | o175 | 61 | 16 | 385 | 105
| 2004 | Apr-Sep | o131 | 9 | 43 | 749 | 439
| 2004/2005 | Oct-Mar | | 410 | 28 | 7 | 265 | 70
| 2005 | Apr-Sep | | 335 | 4 | 74 | 816 | 42
| 2005/2006 | Oct-Mar | | 781 | 61 | 8 | 28 | 10
| 2006 | Apr-Sep | | 189 | 6 | 51 | 108 | 22
| 2006/2007 | Oct-Mar | 2 | 324 | 75 |15 | 337 | 16
| 2007 | Apr-Sep | 6 | o273 | 2 | 136 | 121 | 23
| 2007/2008 | Oct-Mar | | 213 | | 31 | * | *

1 Includes seasonal electrofishing and seining (Jan-Jun)

2 Rotary screw trap(s) immediately below Woodbridge Irrigation District Dam (mid-Dec thru Jul)
3 Includes video monitoring and trapping in old ladder

4 Fish of hatchery origin (adipose fin clip)

5 Fish of natural origin

* Monitoring system inoperable due to construction of fish screens at WID canal

The number of O. mykiss observed in the fish community surveys has varied (Figure 2).
In 2005 EBMUD developed a population estimate of O. mykiss in the lower Mokelumne
River from Camanche Dam downstream to the Woodbridge Irrigation District Dam
using a mark/recapture study with PIT (passive integrated transponder) tags. That
estimate was 9,215 + 1,877.

JSA 10-year Review 8
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Figure 2. O. mykiss observed in the seasonal fish community surveys

Although the number of O. mykiss observed in the fish ladder videos and rotary screw
traps (Figure 3) may give an impression of upstream (adults, Oct-Mar) and downstream
(juveniles, Apr-Sep) movement of fish, it may not be an accurate representation of
anadromy.
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Figure 3. O. mykiss observations in the ladder videos and rotary screw
traps.
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Zimmerman et al. (2008) conducted an analysis of otolith strontium/calcium (Sr:Ca)
ratios to determine maternal origin (anadromous v. non-anadromous) and migratory
history (anadromous v. non-anadromous) of rainbow trout (O. mykiss) collected in
tributaries of the Sacramento-San Joaquin River system in the Central Valley of
California between 2001 and 2007. Of 964 otoliths examined, 224 were progeny of
anadromous rainbow trout (i.e., steelhead) females and 740 were progeny of non-

anadromous rainbow trout females.

Of the 485 specimens examined from the

Calaveras, Stanislaus, and Tuolumne rivers (similar to the Mokelumne river) , less than
1% (4) exhibited anadromous migratory history, and less than 16% (77) were progeny of

anadromous females (Table 6).

Table 6. Maternal origin and migratory history of O. mykiss from the
Calaveras, Stanislaus and Tuolumne rivers.

L GH ' TOTAL
o | 2 .3 2
| MATERNAL ORIGIN
| Anadromous | 6 | 30 Y |12 | 77
| Resident 10 | 168 | 109 | 49 | 408
| MIGRATORY HISTORY
| Anadromous | © | 0 o 4 4
| Resident 16 | 198 | 126 | 55 | 479
| Unknown 0 | 0 o 2 | 2

The number of O. mykiss that have entered the fish ladder and trap in the Mokelumne
River Fish Hatchery has steadily increased since implementation of the JSA (Table 7).
The proportion of these fish that are hatchery origin has increased from 77% in 2005 to

96% in 2007 and 93% in 2008.

Table 6. O. mykiss trapped at the Mokelumne River Fish Hatchery.

|  Year | Females | Males | Juveniles (<40.6 cm)
| 1999 | 0 | 0 |

| 2000 | 9 | 23 |

| 2001 | 17 | 15 |

| 2002 | 18 | 25 |

[ 2003 | 29 | 23 | 29
| 2004 | 29 | 30 | 23
| 2005 | 25 | 22 | 13
| 2006 | 61 | 79 | 49
| 2007 | 113 | 132 | 167
| 2008 | 99 | 135 | 110

JSA 10-year Review
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2.4 Non-Flow Measures

As specified in the JSA, East Bay Municipal Utility District, U.S. Fish and Wildlife
Service and California Department of Fish and Game established the Lower Mokelumne
River Partnership (Partnership) in 1998 and each agency representative has participated
in an annual meeting to measure the success of the JSA flow requirements, non-flow
measures and other actions pursuant to implementation of the JSA. The Partnership
also established the Partnership Coordinating Committee consisting of technical
representatives of each agency that meets semiannually to ensure timely
implementation of the measures identified in the JSA and the WQRMP.

In January 1999, EBMUD established the $2 million Partnership fund, the interest from
which is used to support Partnership programs to protect and enhance the lower
Mokelumne River ecosystem. Since its inception, the Partnership fund has committed
over $740,000 to approved projects (Table 7). Restoration activities comprised 61% of
the expenditures and approximately 17% was committed to research, 16% to outreach,
and 6% to law enforcement. Over 92% of the funds were leveraged with additional
funding sources or in-kind services.

The Partnership has worked collaboratively with the Lower Mokelumne River
Watershed Stewardship Steering Committee to 1) encourage the voluntary participation
and cooperation of other stakeholders along the river, 2) recommend ecosystem
protection and improvement priorities, and, 3) serve as a communications and
coordination forum for stakeholders.

Representatives of the Partnership along with other resource agency staff and technical
experts convene the Mokelumne River Technical Advisory Committee semiannually.
This meeting provides a forum for sharing technical information about the fisheries,
river operations, hatchery operations, and other issues related to ecosystem actions in
the lower Mokelumne River.

The Partnership sponsored periodic symposia to present research findings related to
ecological studies in the lower Mokelumne River, including the “State of the Rivers”
symposia in 1999 and 2001, and the Salmonid Restoration Conferences in 2004 and
2008. Projects associated with implementation of the JSA resulted in completion of one
Ph.D. and 6 M.S. degrees, 14 peer-reviewed scientific journal articles, and 18 scientific
conference presentations.

The JSA states that a trap and truck program could have some benefit to the fishery
resource and recommends that trapping and trucking of anadromous salmonids take
place during critical years upon approval of the Partnership Steering Committee.
Appendix A presents the trapping and trucking program conducted during the past 10
years.

JSA 10-year Review 11
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Table 7. Approved Partnership Fund Projects.

| PROJECT | SPONSOR | DESCRIPTION | COMPLETED | FUNDING
East Bay Purchase and
E{fﬁ]ﬁiﬁ? S Municipal Utility distribution of 10/10/2001 $760
District resource handbook
2002 Enhanced California Incregsed warden 3/2/2002 $15,000
Department of surveillance &
Enforcement . .
Fish and Game equipment
2002 Spawning East Bay
Gravel Municipal Utility inztviﬂiiupprl;?elf ntal 9/3/2002 $24,685
Enhancement District P §8
Distribution,
Abundance, and | San Joaquin ggiﬁ?p?ﬁ;a for
Hablt?t . County Rqsource information to use 12/9/2002 $15,965
Association of Conservation rantors as ecosvstem
Swainson’s District DILOILS as eCcosy
health indicator
Hawks
2003 Spawning East Bay
Gravel Municipal Utility in:iﬂiiuppl}ggf ntal 10/10/2003 $28,074
Enhancement District P &8
2004 Spawning East Bay
Gravel Municipal Utility Install.supplemental 9/17/2004 $29,324
spawning gravel
Enhancement District
Mokelumne Fast Bay
River Day Use o - Wwildlife habitat
Area M'unl‘mpal Utility restoration 10/29/2004 $34,720
. District
Restoration
Riparian Area giiioal%glsrcl)urce Riparian restoration
Restoration and C ty Re and invasive species 3/20/2005 $33,181
onservation
Enhancement s removal
District
2003-2005 California
Enhanced Department of Incregsed warden 4/29/2005 $25,933
. surveillance
Enforcement Fish and Game
Salmonid East Bay .
Rearing Habitat | Municipal Utility ggzsziggi}gnhe;;igt 9/29/2005 $93,600
Improvement District
San Joaquin
2006 Sponsor SJRCD
Watershed gounty Re.source watershed open 3/31/2006 $500
onservation
Open House - house event
District
2006 Spawning East Bay
Gravel Municipal Utility inztviﬂiiupprl :‘I,Iéle ntal 9/30/2006 $84,813
Enhancement District P §8
2006 Spawning | East Bay
Gravel Municipal Utility | tStall supplemental 11/7/2006 $28,797
Enhancement District P &8

JSA 10-year Review
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Table 7. Approved Partnership Fund Projects (continued).

| PROJECT | SPONSOR | DESCRIPTION | COMPLETED | FUNDING
{\J/Iogfgiumne San Joaquin Cash match for Dept
River County Resource of Conservation /15/200 $30,000
Conservation Watershed 7115 7
Watershed - a4
Coordinator District Coordinator Grant
Cosumnes-
Mokelumne Sggrte}llriisﬁ to Feasibility study of
River ecosystem
Floodplain County restg’ration/ﬂood 12/31/2007 $50,000
R Agricultural Water :
esource Authority hazard reduction
Management
. . Develop large woody
Large Wood University of . 25,66
Ma’zge sial y Californitg Davis material budget for 4/1/2008 $25,663
’ LMR
. Riparian
%1 Slfieaeri( Gil Creek improvement on Ongoin $11,191
Irrf) rovement Landowners private land along Gil gomg
P Creek
Calvary Bible . .
Church Calvary Bible Rllparlan restoration . $21,408
Riparian Church along LMR on Ongoing
Restoration church property
Hoffman Riparian restoration
Riparian gg?;grgg;ri?ﬁd on the Hoffman Ongoing $14,088
Restoration J Farm
San Joaquin Cash match for Dept
é\?ﬁgmz}?;g County Resource of Conservation Ongoin $30,000
Coordinator Conservation Watershed §o1ng
District Coordinator Grant
Watershed San Joaquin
Education and County Resource Cfa sh match for Dept Oneoi $60,000
Riparian Conservation g Water Resources ngoing
Restoration District ALFED grant
Invasive Species Removal of invasive
Removal - ﬁi?glxrg;zek species from Murphy Ongoing $47,212
Murphy Creek Ck restoration site
Purchase acoustic
iteelhqad East B ay e tags for steelhead . $35,000
coustic Municipal Utility acoustic telemet Ongoing
Telemetry Study | District study y

The following table summarizes the accomplishments of JSA implementation as defined
by the goals, measures, and performance criteria of the WQRMP.
performance criteria were developed by the Partnership Steering Committee as a means
to define specific methods to implement the goals of the JSA. The status of the
performance criteria during the ten years since JSA implementation suggests that
significant progress has been made towards the Partnership goals and that numerous
successes and milestones have been achieved.

JSA 10-year Review

13

The measures and



EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

14!

MIIADY TedA-0T VS

‘padopeasp

Sey opy[ns uaSoIpAy ou pue (sAep £¥1-gor)
JOQUISAON-PIW Y3noay sndny /AN woiy
A[reo1d4£y pajerado sey walsAs 9y} 66T 0UIS
*9pY[ns U9S0IpAY JO UOTIRULIOY 91} JuaAa1d 0}
S[9AS] USSAXO0 PIA[OSSIP UTBIUTRU 0] JIOAIISIY
dyouewe) Ul (SOH) WaISAS uoneuadAxQ)
oneuwiodAH ayl sejerado qNINGH

190300 y3noiy} Aey porad

o3 Surmp (DAY 1e painseawt se) wdd

¢ 01 doap uoruwi[odAY JI0AIDSIY SoUBWER)
9Y[] UI S[9AS] USSAXO POA[OSSIP UM WIAISAS
uoneuadAx( onpuwiodAH oyl 91eradQ

uoruwijodAy J10AI9SY
SYPUBWEY) dY3} Ul SPAS] dpY[NS US0IpAY
90NPal pue S[9AJ] USAX0 PIAJOSSIP UTRIUTEIA

swistuesIo onjenbe

JO Spoau AI0ISTU-9JI] 94} 190wl 0} seanjeroduws)
asea[al a[qssod 1saq 93 UrejurewW

01 D, 8T APrewrxordde yoeax weq 93pLIqPOOM
1e saanjeradwe) uaym 1a7ino 1addn a3 sasoo
PpUE 12A0WLIN] 3 B[ I91Jk II0AIDSIY dYoUBWE)
ut 19[ano [oad] 1oddn a3 suado qNINGH

oI

ur Ajrenuue pasedasd uerd uonerado s,gNINGH
Uuo paseq swstueg.1o orenbe Jo spasu A101SIY
-9J1] 9]} 199w 0} saanjeroduua) ases[al a[qissod
159 9} UTRIUTRW 0] II0AIISY SYoUBWE))

Ul SI9[NO [243] Jomo] pue 12ddn a3 91e10dQ

*199J-2108 005°‘€9 sem awnjoA onauwodAy oy}
uaym (3mpe Surumeds/S10°0) 1894 snomaid
93 01 paredwioo (3mpe Surumeds/gQT0°0)

Y00g 3urids ur uowyes yoouryo ureisunno
a[IuaAnN( Jo IaquInu Y} Ul 9OUSIPIP
JUBOYIUSIS OU SEM 919, "199J-9108 00L‘QI 01
€00g 3uLmp [0od 19)eMm-P[0D Y[} PAYSIUTIIP
[oIym paimbal a1om Sasea[al [013U0D POO[F
31y pue €00¢g Aey pue [Ldy ur uonejdoaxd
31 A[[BONISLISNORIBYOUN PIAISIT

PAUSIDIEM JOARY SUWN[RYOIA 3, - £00T
1do0x9 JeaL AI9AD UI 199J-9108 000°‘|T PIPIIIXD
SBY 9WN[OA 313 19010 JO PUL Y3 J& 1B} OS
JIOAIDSY SUPUBWIE)) Ul 9WN[OA dnduwIodAy
9y} padeuew N INFH ‘SHOo 1s9q Suis()

"199]-9108 000 00T JO SSIIXD

Ul ST 9WIN[OA [€10} JIOAISSIY 99pIed IoAUYM
1940300 Y3NoIy} JI0AISFY SYPUBWE)

ut (VD I8 qB[-0IPAY AP[Pom AQ POUIULISIP
Se ) o 91 ueY) 19p[00 191BM JO SWN[OA

9}) swn[oA snRuUWIf0dAY JO 199)-9108 000°‘QT
JO WINWIUTW & UTBIUTBW 0} SLIO0JJS 159q 3s)

‘'swisiue3I0 orjenbe Jo spasu
AIO]ISTU-OJI] S]] 199U 0} JOARY SUWIN[RYO
Jomo[ 9} Ul saanjeroduus) Jojem UTejurey

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

UONIPUOI POOS UI SIIINOSII URLIRdLI pUR JJI[P[IM ‘AT SLJ Urejurewu
0] JOATY SUWN[INOJA] JIMO] 3] Ul AM[Iqe[ieAr pue Afenb jejiqey ‘9[qiseaj Jualxa 3] 0] ‘OpIAoad :[e0DH




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

G1

MIIADY TedA-0T VS

"SUOTHPUOD 91BWI[D
SurSuey]d 109[Jo1 01 Jutod dwos Je d3ueYD AeW
SITOAISSAI 99pIed PUB SUOUBWIEY) 1€ SISULSUY
Jo sdio) Awiry S () 9Y1 Jo sjuswaIinbal
[O11U0D POO[J Y[} 0] SUOISIASI ‘UOTIRULIOJUT

SIU3} UO paseq "Sopnitie[ YSIY-prul WIyLIou

e Apremonred ‘AImiued 1STE 93 I9A0 9SBIIOUL
01 pa10adxa osfe st uonedaid "‘001g-0661
woJj 9seatout aanjeradural [eqoys e syafoxd
98uey) a1eWI]) UO [oUB] [BIUSUIUISAOZISIU]
oYL, AN YSNOIy) JoqUISAON

WOJJ IUOW AISAS UL JV.], 0TT POPIIIXa

Seq JN.L ‘©91ep O], "Po1INdo0 Sey| JOunl
1918913 UAD ‘POUSIS SEM JUIUISAISR dY) 9oUIS
"IOQUISAON UI JV.I, 04T Se Y31 Sk NI YHm
‘Qun Y3noay] JoqUISAON WO IUOW AI9AS UL
(VL) 199 210y puesnoyJ, 00T PaPaadxa pey
(INLL) MO [eaInieN onliJ, 18y} PaMOYSs SPI0dal
MO[J IOATY] SUWN[OJA ‘IuduwaaISe a1} 0} I0L1J
*SIIOAISSSY 99pIed PUR SYPUBRWEY) Ul soeds
POOI[J JO 199]-a108 000‘00% 01 dn opraoid 01
ANNGH panIwrwod s1eduduy Jo sdio) AuLry
*S’[] 93 U9IMI_( JUotIddISe SUIISIXD YT,

98ewep poo[} Jo YSLI anpun 91ea1d

10U pue ‘sassa00i1d [80130[009 JO UOTIBIO}SAI
110ddns 0} payjIpow 9q P[NOd SISBI[AI

MOTJ POO[} 93 Jo uralyed a3 pue s1eauIduy
Jo sd1o) Aurry "S () 9y3 Jo sjuswaambai
[0I1U0D POO[} 9Y3} 0} SUOISIADI MOY] JUTWEXH

ure[dpooyj 93 a1epunur A[[eU0seas

0] IoATY umnbeo ueg 9y} 0} WLAIISUMOP
we(] 9YOUBWE)) WO} IOARY SUWN[ION
Jomo[ a1} 1oy senuniroddo aaoxduag

‘swrerdoxd

UONBAIISU0D SUMSIXa Juowa[dwod 03 90IN0S
Jorem [eyusw[ddns e se AJuo s1eak A1p Surmp
I9)em jo Aep 1ad suojes uor[iur 0ot 03 dn asn
M dNINGH ‘010g ul [euonje1ado Usyp “Aeg
1Seq 91} pUB A1UNO0)) O]UAWEIORS Ul SISUWI0ISTO
0] JOATY OjusureIoRs ) woly 1oyem A[ddns

01 puepfe(Q Jo PLISI A1 [edoruniy Leg
1seq pue AUy J9]ep| AJUNO0)) OJUSWRIORS
91} JO d1njudA Julo( e st J09[014 J9JeAA [RUOLSDY
110deaay oy, ‘ANINGH Aq pado[aaap usaq
aAey sarjddns J1o1em [euonIppe ou a}ep OJ,

JuwWRIY

91 JO g’ U099 [[IIM PIOJIR UL S[(R[IBAR

9 [[eYS Iojem SuLIeySUIRS PIRS SONI[IOR]

mau woty dNINGH Aq pedoroaap sariddns
J19]eM [BUOTIIPPE JO (199)-2I0B 000°0T 0}

dn) pre14 [emioe 9y} JO 9%0g 01 [enbs Junoure ue
Aq JuaWaaIdY 91[} JO T JUSWORIY Ul Payoads
SMOTJ 9} PUOAS(] SMO[J WRAIISUI 9SBIIOU]

soriddns 1o1eM
mau Surdo(eadp £q IOATY SUWN[OYOIA JoMO[
QU3 UI SMOTJ 9SB( [[8] PUE JOWIWINS 9SBIIOU]

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

UONIPUOI POOS UI SIIINOSII URLIRdLI pUR JJI[P[IM ‘AT SLJ Urejurewu
0] JOATY SUWN[INOJA] JIMO] 3] Ul AM[Iqe[ieAr pue Afenb jejiqey ‘9[qiseaj Jualxa 3] 0] ‘OpIAoad :[e0DH




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

o1

MIIADY TedA-0T VS

*00g 1VLISI(] UOLIRUWIR[OSY

Pue ‘P11SI(] UOHBAISSUO)) 92IN0S9Y

Auno) umbeor ueg ‘stag( ‘LIUIOj[e)

JO AJISIDATU[) ‘AOUBAIOSUO)) dINJeN 9],
paopnpout s1ouired Apnis [BUOLIPPY ‘981eYdaI
I91eMpUNOIS pue Quotogeuru pooyj ‘Jeyqey
ueLredrr pue sure[dpooy} soueyua 0} SUOIOL
JjuoweSeuew paznLiond jo uonejuswa[dur
9pIng 01 (L00g) Ue[d JUSUWIOSRURA 90IN0STY
paieadoqu] ue pado[ossp Apnis AN[IqIses)

o} ‘Aouage pes[ o} Se AILIOYINY I9JBA
[eIN}MOLISY AJUNO)) 0]USUIRIORS 1SBIYINOS
91 Y1m pue (000°05$) Aoualdy Iarep
£yuno) ojusureroes pue (000‘0S$) Louady
[011U0D) POO[] BaIY OlusWRIORS ‘(000°0S$)
puny diyszoulred ANINGH ‘(008°L00T$)
Auioyiny eypJ-Aegd eruiojfe) 9yl Aq papunyg

o1[qnd pa1SaIaIUI PUR ‘SIIST I9JeM

pUR puE] ‘SJUSTILISAOS [BIO] ‘SIOUMOpUR]
apnpour [[m ey} 1oy Suruueld saneIadood
© (3nOIY} payUapI 9q [[IM SONIATIOR

9YL, 'SIOSN Io)em PUB SISUMO PUe[ Jo AI[Iqeia
JTWIOU009 UTejUIeW pue S1YSLI 1o1em 109301d
‘syysu Axrodoad arearid 1oadsar yeyy asorl 9q
[[m uoneluswa[dwl 10J PAISPISUOD SINIAIY
*sassa001d pue syeyqey ure[d pooyj aaoadur
pue 9Seurep pale[ed-poo[} SZIWIIUIW O}
SONIATIOR AJIIUSPI 0} ApN1S A[IQISEd] B J0NPUO))

ure[dpoofj 93 a1epunul A[[euoseas

0] JoATY uInbeor ueg 9y} 0} WEAIISUMOP
we( SYOURWE)) WO IOATY SUWN[NON
Jomo[ a3} 10} senruniroddo aaoxduuy

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

UONIPUOI POOS UI SIIINOSII URLIRdLI pUR JJI[P[IM ‘AT SLJ Urejurewu
0] JOATY SUWN[INOJA] JIMO] 3] Ul AM[Iqe[ieAr pue Afenb jejiqey ‘9[qiseaj Jualxa 3] 0] ‘OpIAoad :[e0DH




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

LT

MIIADY TedA-0T VS

‘(evooc

Souo pue saA99y) sydersoloyd [erioe Suisn
paddew pue payIsse[d a1om I9ATY umbeor
UBS 9} JO 9OUIN[FUOD 9]} 0] WBANISUMOP We
9YOURWED) WO} IOARY dUWN[ANOA JoMO[ 3}
01 JU90B(PE SONIUNUWIWIO) UOIBIIFIA [BLIISALIA],
‘(et00g B398 pue zIdIA) yuswdinba

wlsAs uruonisod [eqo[3 pue sydeisojoyd
[euoe Suisn paddew sem JoAry umnbeop

URS 9Y3} 0] WEIISUMOP WE(] SYOUBWIE)) WOIJ
JOATY QUWIN[RYOJA JoMO] 93 Ul Jeyqey onenby

JoAry umbeop
ueg 9y} 0} weansumop sjusuodurod asat
dew pue AJ1juapl 03 SI9YI0 IIM 91e19d00d

PUE 191EMSPI] 0] WESIISUMOP WIR( SYOUBWIER))
woay wa)sAs ueLredur o} Jo syusuodurod
[eL1sa11a] pue onjenbe o) dew pue Auap]

1elIqey donenbe SULIGALL papeys pue
SoIIUNUIMOD UeLIedLl [BLI}S9.119) 10} SUOTIIPUOD
1elqey Arenb Y31y soueyUS PUE UTRIUTRIA

"AI9Ud1eH ST JoATY

SUWIN[AYOJA 91 WOJJ UOUI[BS YOOUly)) S[tuaAn(
JO 9SBI[aI1 [RUONI[OA 31} PUE UOUI[ES YOOUuIy)
9[tuaAN( JO UOTIBISIUIINO M 9PIOUIOD 0} AR
Ul sjuswIINbal yS° 01 UOLIIPPE Ul Posea[al
sem [udy SuLInp pases[al 9q 0} pa[npayds
A[[BUISLIO SWIN[OA PAIISJOP Y], SUOISIDAID
[eUOSESSs 1191} Pajenul qIM Se [Ldy

JO pud a1 Aq SJ0 SIS 0] PIsSLaIOUl 9SBI[AI Y],
"9)e1 9sea[al 1931y B A pajoeduil 8¢ p[nom
183} YIoMm 31} Jo uonod a3 pala[dwod qIm
uayMm ‘[udy-prur [pun syo 0€E 1 paurejurew
SEM 9SBI[aJ SUOUBUIR) PUB PALINOUOD

PpIeog [011UOY) SAIINO0SIY I9JB A\ 91B1S pue
‘SOLIBYSI] VVON ‘90IAISS SJI[PIIM PUB USI]
‘SN ‘owres) pue ysiq Jo juaunredaq eIuIofe)
9y, "UONINIISUOD WEP I8} JO Jusuodurod
aurpedid ssed4q ysy a3 Jo uons[duwod moje
01 ARJA] UI J9]eM PALIJOP 9]} 9SBI[AI PUB YS[
9} £q paambau sesearour mofy [udy pauuerd
Ke[op ANINGH paisenbal (QIM) 101IsIq
UONBSLLI] 93PLIPOOA UdYM “L00gT oI

Ul PA.LINJJ0 UOTIBOYIPOW MO[J WNWITUIIA

JUSWRI3Y 911 JO T JUSWIYOR)Y Ul payroads
sjuewsambax moyy o3 Aq papraoad 1oem

Jo LAnuenb oy} ueY) SSO[ 9 10U [[IM JBIA UDALS
Aue ur pases[al 193em Jo Anuenb [e101 93
pop1aoad sonjea walSAS009 10§ SUOIIIPUOD A}
aziundo 01 QuawIeaIdY 93 JO T°y U098 YHM
PI1090% Ul ‘OuISa1 MO} WNWIUTW Y3} AJIPOIN

ure[dpooyj 93 a1epunur A[[eUOSess

0] JoATY uInbeo ueg 9y} 0} WLAIISUMOP
we(] SYOUBWERY) WOJ IOARY SUWN[OI
Jomo[ a1} 10y sanuniroddo aaoxduag

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

UONIPUOI POOS UI SIIINOSII URLIRdLI pUR JJI[P[IM ‘AT SLJ Urejurewu
0] JOATY SUWN[INOJA] JIMO] 3] Ul AM[Iqe[ieAr pue Afenb jejiqey ‘9[qiseaj Jualxa 3] 0] ‘OpIAoad :[e0DH




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

QT

MIIADY TedA-0T VS

‘paysialem
¥oa1) Aydanjy o3 Ul SaLLIO@OR[q URAR[RWIH
Jo [eaowaa parosuods diysiouiied a9yl ‘£Z00g
U] “ISATY SUWN[EYON JomO[ 9y} Suofe soroads
jue[d SAISBAUT 90NPAI 0] SUOIIEPUSWITIOIT
opn[oul YooqpueH UONBAISSUO)) ISATY
SUWIN[YOJA IoMO] 91 pue ue[q dIyspIemsls
POYSIaIBA ISATY SUWN[EYO JoMOT Y,

"BaIR 91} UI sa1oads jueld oAISeAUL 9)RUTWI[D

10 9onpal 0} paudisop swerdoid Juswageuet
Su103U0 9y} PaISI[ PUB SOINSLIW [01]U0D
pop1aoad ‘IOPLLIOD ISATY SUWN[EYON JoMO] 9}
ur sa10ads Jued SAISBAUL SAIJRU-UOU JO U)X
91 PayIIUPI (9700T) SAUOL PUB SIAIY

JOATY QUUWIN[OJA JoMO]

911 Suofe 10pL110d ueLredlr 9y} woij sarads
jueld SAISBAUL 9)RUTWI[S 10 9onpal 0} wreidoxd
[011U00 pajeuIpIo0d e Juawadul pue dojeas(q

sossoooad
WA1SAS009 pue sa10ads aaneu uo sjuefd
ueLredLI 9AISBAUL JO S109)J0 9SISAPE 93 20Npay

*(Surousy) Surzelsd YO01SIAI[ JO [0IIU0D

pue je11qey ueLiedLl JO UOIIRIO]SAI ‘Wep

B JO [BAOUIDI 9} Ul pa)[nsal Y1) Aydinpy uo
S}I0JJ0 9ANRId00)) "ISARY SUWN[ANOA JoMO[
oY} Suo[e uoneI0}sal uonel}asoa uetredu pue
uonoajoad yuequieans ‘Surousj pajerodioout
¥y safoad g puny 0 joyIny eypq

-Aeg eIUIOJI[R) PUR ‘JYAV ‘puny diysiouired
9y} £q peIN(LIIU0D U] SBY 000‘00t$ 10AQ

mdur Juowrpas

9UIJ pUB UOISOId YUB(UIBAI]S 9ONPII 0} SOUOZ
ueLredrr Suope seonoeid Surzeisd YO0ISoAl]
pue juswaeuewW pue[ 2a01duwil 03 s3sa193Ul
[eo0] yim urexgoad aaneradoood e dojaasq

“(Y00z PIws)

spaiq eardonjosu pue {(F00z g pue
SaA99Y]) s101del {(qF00T Souo pue S9AdY)
S[ewiwrew ‘(003 YIIWS PUB UBUDIOM)
somdaua pue suerqrydure ‘(Fooz a1ep[es
pue BN Ysy (£00g uryy-0qnyIy20)
SO]RI([9LISAUL 0] PAIONPUOD SI9M SASAING

“IOATY uInbeop ueg 9} 01 WLIIISUMOP
SONIUNUITIOD 9S9Y} I0JTUOW 0] SI9YI0

1M 91e19d000 pUB I91EMIPI) 0} UIBIIISUMOD
we( dyourUIR)) WOIJ ISALY SUWN[AOA
JOMO[ A1} UI SaTUNWwod piiq [eordonjoau
pue 1o0ides ‘Tewrwrew ‘o(ndaa ‘uerqrydure
“UYSTJ ‘S91RIQOLIDAUL SULIOIIUOW dNUIIUO))

1eqey] orjenbe QULIGALL papeys pue
SOIIIUNUWITOD UeLIBdLI [BLI}S9.119) 10} SUOTIIPUOD
JejIqey AJrenb ySiy soueyue pue UIBIUIBIA

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

UONIPUOI POOS UI SIIINOSII URLIRdLI pUR JJI[P[IM ‘AT SLJ Urejurewu
0] JOATY SUWN[INOJA] JIMO] 3] Ul AM[Iqe[ieAr pue Afenb jejiqey ‘9[qiseaj Jualxa 3] 0] ‘OpIAoad :[e0DH




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

61

MIIADY TedA-0T VS

(SID) woshg

uonjeurojuy orgyder3oas e ojur yun 9

9] WOIJ POPRO[UMOP ST PPal IBa JO UOLBIOT]
‘un (S49H) walsAS Suruonisod [eqoro
P[eY-pueY B SUISN PoPI0dAI SIB SUOLIRIO]

pPpay ‘(Y00g BY198) UONONIISUOD PPal JO

sugIs 10j 3uryoress pue (W g'1 01 SYdop 1o1em)
JOALI 9] UMOP 1SBAIqE Sun{[em S[enplAIpul
9211} TAIM ‘pPeOY NOI[[H 0} We  dYourwWE)

JO 9se( 91} W01 POASAINS ST JIOALI S, "UOSBIS
9} JO I9pPUTRWIAI dY[} I0J SASAINS AP[AOM-1Iq
M ‘AP[99M PIIONPUO0D dI. SASAINS “TOqUIA
y3noay} roqualdag wolg ‘0661 d0uls

JOATY SUWN[EPYOJA JOMO] 31} UT PIjoNpPU0d
U99( 9ARY SADAINS PPaI PIUOWI[ES O[JRUDISAS

[11dV ySnoay} 190300 Woly

93pLIq peoy NOI[[H Y} PUL We( dYIUBWE)
U99M19( I9ATY SUWIN[AYON JoMO] A3}

Ul SASAINS pPal AP{oom SULONPUOD dNUNUOYD

-oseqelep (‘d ') wer3o1d [ed130[00q
AouageIa1u] S90INn0say 1918 M Jo Jusuniredaq
BIWIOJI[RD) 91} 0] paptwqns AJ[edrporad

pue aseqejep 9[oe1Q S,dNINIH Ul pPa10ls

aIe Bl °SASAINS SSBOIBD PUB SULIONUOUT
09p1A AQ P91ONPU0I AQUSLIND ST SULIOIUOTA
0661 90Uls We( PLISIJ UoneSLLI]
93pLIqPOOM 1 SI9PPe[ YSY 93 18 Peay[a91s
pue uowyes Yyoouryo ynpe jo (Quouwadessd)
uoneISIw A[rep paiojruow sey qNINGH

oIey ySnoay

SONUIIU0D PUE 1SN3NY Ul SUIS9( UOTIRISWINUD

9y L ‘(spoyrow areridordde 19130 10)

wre( 93pLIqpoo Je Surdden pue uriojiuowr
09pIA 4] PEAY[[99]S PUE UOUI[ES YOOUIYD }[Npe

SuneIsIu Jo UOHRISWINUS A[Iep 9} dNUNU0)

s1981e) uononpoad ureioid

UOT1BI0]SY SALIdYSI SNOWOIPeUY SUredu ut
10V Jusweaoxduy 109(01g AS[[BA [BIIU)) 91 0}
juensand pojusws[duIl SUOLIOR JO SSOUSALIAIJO
[[e1240 93 JO Judwssasse a3 Woddng

smels

UOLIdILIL) 9OUBULIOLIdJ

QINSBIN

19V JududAoxduwy

199f0ag AJ[[BA [BTIUD) I} PUE 1Y UrerSo1q SOLIdYSL] SNOWOIPRUY PUR INO.L], PEIY[IAS ‘Uoui[es
BIWIOJI[R) 3] UI PIULJOP Sk S[e0S U0NRI0]SII AIIYSIJ [BIIPIAJ PUR LIS 3] SPIEMO] IINJLIIUO)) ([B0D)




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

(0

MIIADY TedA-0T VS

"INV pue DNV 1k [enusjod uononpal
-UONBPIXO PUR AJAIONPUOD ‘UISAXO PIAJOSSIP
‘Hd ‘ernyeradwe) Jo sejdures A[yjuow
pazA[eue pue pa1oo[[od sey ANINIH S00T
KRN 90UIS "POYIPOW 9 P[NOM SULIOIUOWL
su e diysioulied a1} AQ poUIULIS}Op

SBM ]I ‘P1OS[[00 BIEP S1[] JO MOIASI IBIA-XIS Y}
uo paseq "S00g AR SN0} 666T I9qUIA_
wo1y pauriojrad sem VD PUe DNV

e (snuag 031) uonisoduwod drIouUoXe] pue
souepunge uop[ue[dooz pue uopjuedoifyd
pue ‘(sjuowdidooaeyd 10} pajoarIooun

pue pa10a1109) [[Aydoro[yo ‘(usgoniu

pue snioydsoyd paA[oSSIp pue [€101)
sjuaLnu ‘(SS.L) SpIos papuadsns [8101 ‘(SSA)
sprjos papuadsns 9[11e[oA ‘AIpIqin) ‘Tenjuajod
UOLONPAI-UONIBPIXO ‘ANATIONPUOD ‘USGAXO
paajossip ‘Hd ‘einjeradud) Jo SULIONUON

(snuag 01) uonyrsodurod

JIWOUOXE] PUB douepunge uopue[dooz

pue uopjuerdoifyd pue ‘(syuowSidoseyd

J0J P9199.1100UN PUE Pa3da1Iod) [[Aydororyd
‘(uwdeSomnu pue snioydsoyd paA[OSSIp

pue [210}) sjusLINU ‘(SS.I) SPI[Os papuadsns
2101 ‘(SSA) SPI[0S papuadsns a[11e[0A

J10j 9zATeue 01 IV pue DNV e sojdures
A1renb 1o1em AIUOU J09[[00 ‘UOIIPPR

uJ ‘Aypiqan} pue ‘reniuajod uonoNpal
-UONIBPIXO ‘AJIATIONPUOD ‘USSAX0 paaossip ‘Hd
‘aInjeradura] 9INSBIUW 0 II0AIISIY AYIURWE)
ur VO PUR DIV SULIONUOW dNUruo)

‘Y661 20ouls

uowifes Yooury) uni-[ej a[uaanf 000‘0€g
I9A0 (8] 9IIM-pIpo9) payIewt sey AN INGH
-oseqelep (‘d ') wer3o1d [ed130[00q
Aouage1a1u] S90INn0say 1918 Jo Jusuniredaq
BIWIOJI[ED 9Y3 0} panrwqns Apedrporrad

pue aseqeiep dpeIQ SN NGH Ul paI0ls a1e
ele ‘(SUMISAIP ST IM USUM) WIalsAs ssedAq
ysy oy} ut Surdden pue (s)der} ma1ds A1ejol
Aq pa1onpuod AQUALIND ST SULIOJUON ‘0661
Q0UIS We(] 1OLISIJ UOIBSLLI] 93PLIPOOM

1€ pBaY[99]S PUR UOWI[BS YOOUIYD J[IUIAN[

Jo uoneI3we A[rep paiojiuowr sey qNINGH

Ampe

[SNOIY} SONUNUOD PUB ISQUISIS( Ul SUISS(
Surdden oy, ‘sjueISIUIINO [BINIEU 9} JO
uonaod e 3un{rewt pue (spoyiewt syeurdordde
JI910 10) we(] d3PLIqPOOM MO[aq sdel) MaIds
A1ej01 91]1 J0 uoneIado pue we( S3PLIGPOOM
1e Surdden Aq peay[edls pue UOW[ES YOOuIyd
9[tuaAn( Jo uUoNRISIW. ) SUNRWIISS INULIUO))

s1981e} We1dodd UoIIeIOISY

SOLIaYSL,] SNOWOIPBUY 199 0} SUOTIe[[eISul
U93I0S [STj pUB UOIIBIOISAI JBIIqe]]
‘SUONBOYIPOUW [BINJONIIS ‘SUOIIRIIPOUT
JUSUWIOZRURUI 19JBM JO SSOUDAIIIRJJS

9ATIR[21 91} JO JUaWISSasse a1} 11oddng

smels

UOLIdILIL) 9OUBULIOLIdJ

QINSBIN

19V JududAoxduwy

199f0ag AJ[[BA [BTIUD) I} PUE 1Y UrerSo1q SOLIdYSL] SNOWOIPRUY PUR INO.L], PEIY[IAS ‘Uoui[es
BIWIOJI[R) 3] UI PIULJOP Sk S[e0S U0NRI0]SII AIIYSIJ [BIIPIAJ PUR LIS 3] SPIEMO] IINJLIIUO)) ([B0D)




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

TIc

MIIADY TedA-0T VS

‘wre( dypuerwe) Mo[oq eare Surumeds a1} 0}
Juooe(pe spruowfes 10 jejqey suLreal apiaoxd
0} S[oUUBTD 9PIS 0Mm] palolsal diysioulred

9Y} ‘UOTIIPPE U] "ISATY dUWN[OIA

JoMoO[ 91} Ul [9AeI3 Surumeds Jo eSpA

000°‘Lg poaoeld sey dNINGH ‘8661 [[e] 90Ul

wWeaISuMop pariodsuen) st jey) [Paei3 soedal
0] pue seare Surumeds 90UR[US PUE UTRIUIBW
0] [UUEBTD UIBAIIS JATIOR Y] UI [9ARIS
Surumeds pazis A[qenns Jo spIe£ d1qno 00z ‘T
Aprewrxoxdde jo uonejuawe[ddns renuue
93e1oAe 9p1A0Id ‘11 MO[[e SMO[J JOALI USYM

sonquine o13o[oydiowoas [eiAnfy 1910
pue ‘Suriopueawi [puueyd ‘A[ddns juowpas
a1enbape 10} op1aoad Jey)) sassedold urejurey

"penuUNUOISIp 8¢ P[NOM SIUSMNITISUOD

J910 911 SULIOJIUOW pue OTNNHJ 18 9Nunuod
pInom uz pue ‘n) ‘pY ‘ssoup.ey JuLoIUOW
1ey) diysioulred oy) AQ pauIULIS}op

SBM ]I ‘PO1OS[[00 BIRP S1[] JO MOIASI IBIA-XIS 9}
uo paseq *S00¢ AR YSNOIY} 666T I9qUIad_
wo1y pouriolrad sem OSNNHJ PUuB VINVO

ye Ayprqany pue ‘Hd ‘1T, ‘SH ‘UZ ‘qd ‘IN °4

‘nY ‘1) PO IV ‘ssoupaey ‘SSL JO SULIONUOIN

Ayprqany pue ‘Hd ‘1L, ‘SH ‘UZ ‘qd ‘IN O

‘n) ‘1) ‘pY IV ‘sseupiey ‘S, 10J 9ZA[eUR 0]
IIOATSY SPURWER) Ul OSNNHJI PUB VINVD
1e so[duwes Aienb 1a1em A[yuour 109[[0)

"penuUNUOISIP
9( P[NOM SIUSNIIISUOD ISYI0 Y] SULIOJUOW
pue aNUNUOd Pnom a3pLig peoy HOId

9} 1k UZ pue ‘n) ‘p ‘ssoupiey SULIO}UOW
1eq} diysioulred oy} Aq PoUIULISOD

SBM ]I ‘P1OS[[09 BIRP S1[] JO MOIASI IBIA-XIS 9}
uo paseqd "S00¢ AR YSNOIY) 666T I9quIad_
woy pouLiojrad sem a3pLig peoy NOI[H 9}
ye Ayprqany pue Hd ‘11, ‘SH ‘UZ ‘qd ‘IN ‘@4 ‘0D
‘1D ‘Y IV ‘sseupiey ‘(snusd 01) uonisoduod
OIWIOUOXE) PUR dduepuUnge uop[ue[dooz

pue uopjuerdoifyd pue ‘(syuswdrdoseyd

J0J P9192.L100UN PUR Pa1IaLIod) [[AydoIoyd
‘(ua8oxu pue snioydsoyd paA[osSIp

pue [e101) syuLLIINU ‘SST, ‘SSA JO SULIONUOIN

Arpiqiny pue Hd ‘17, ‘SH ‘UZ ‘qd ‘IN ‘9 ‘1D
‘1D ‘PO IV ‘sseupiey 10j pazATeue a1e sojdures
9y} ‘uonyippe uj ‘(snuag 03) uonisodwod
JIWOUOXE] PUB douepunge uopue[dooz

pue uopjuerdoifyd pue ‘(syuowSidoseyd

J0J P9199.1100UN PUE Pa3daLIod) [[Aydororyd
‘(ua8oxu pue snioydsoryd paA[OSSIp pue
[€101) sjudLINU ‘SS.T, ‘SSA J10] 9ZATeue 03 93pLig
PeOoY NOI[[H 91 1B JOARY SUWN[RYOIA JoMO]
oy ur sejdures A)1{enb Ia1em AJuow 199[[0D

s1a81e] We1dold UonRINISY

SOLIOYSI] SNOWOIPRUY 199 0] SUOLIe[[BISUl
UJIDS [SIJ pUB UOIJRIOISAI JelIqey]
‘SUOTIROYIPOW [RINIONI]S ‘SUOLIRIYIPOW
JUOUIOSRURUI J91eM JO SSOUDAIIORJJO

9ATIR[21 91} JO JUaWISSasse a1} 11oddng

smels

UOLIdILIL) 9OUBULIOLIdJ

QINSBIN

19V JududAoxduwy

199f0ag AJ[[BA [BTIUD) I} PUE 1Y UrerSo1q SOLIdYSL] SNOWOIPRUY PUR INO.L], PEIY[IAS ‘Uoui[es
BIWIOJI[R) 3] UI PIULJOP Sk S[e0S U0NRI0]SII AIIYSIJ [BIIPIAJ PUR LIS 3] SPIEMO] IINJLIIUO)) ([B0D)




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

[

MIIADY TedA-0T VS

"800T

ur 919[dwo0 5( [[IM PUR UOISISAIP SULSIX

9} ooe[dal (M wASAS ssedAq pagdie[ua pue
‘QIn1onas 91e3-peay ‘usalds ysy padeys- A,
91e[d-1e[} MOU 9Y ], "BLIOILID JIIAIOS SOLIDYSL]
VVON pue sures) pue ysiy jo jusuniredaq
199W 0] UOTIONLIISUOD JOPUTL A[JUSLIND

SI [eUBD 93PLIQPOOAA Y} J& USIOS YSIf MU ©
‘uonyrppe uj -ouredid ssed£q o3 ur den) jjowrs
B pUE ‘UIep 91} MO[oq UOI}BIO] B 0} UIIIS YSI)
SUMSIXd 9] WO.JJ WBSIISUMOP SurjeIsiu ysiy
110dsueny o1 suredid ssedAq mou € pajonIIsuod
dIM ‘So-F00z uJ *sjySLI I191eMm S 0] SS900R
S.dIM Sururelurew S[Iym wep M e 98essed
ysy aaoxduwir 01 wreigoid UoIieI01soy JOATY
QuWN[OIA IamoT S, qIM Hoddns 03 8661
90uIs (QIM) 10111 UOLIeSLLI] 93PLIqPOOM
U} MM A[oATIRI0d000 paxIom sey dNINDH

we(q 9SpLIqPOOM

1e wa)sAs ssed£q sy pue susaIds ysy
11e-9([}-J0-9]®]S [[RISUI 0} JOLISIJ UOnRSLLI]
98pLIqPOOM 9} TAM A[PANRISd00D YIOM

S[e03 UOTIBI01SAI O}
9INQLIIU0D PUE [BAIAINS SBAIOUL 0} SUOISIOAIP
JI9)1eM O]UI YSIJ S[IUSAN( JO JUSWIUIRIIUD S0NPIY

“TOATY
UWIN[EYOJA I9MO[ 1]} JO [OUURYD UIBDI]S SALJOR
o ut [PaeIS Sutumeds Jo uonejuowsddns
[enuUE JO SHJoUs(q [RNURISANS 9}
parensuowap (q00g ‘@003 [B 19 U0TBIYM
pue ‘€00z uojesyM ‘003 ‘[e 19 Jeuiaised
‘€00t ueyD-oqnYIYdQ ‘v00zT Te 19 ZIBN
900z ey1eg pue ZBN ‘qb00T ‘et00gT ZIDIN)
PoIONPUOD U8S( ST 1B} ISATY SUWN[SYOIA]
IoMO[ 91[} UI SONISLISJORIRYD 9)RIIsqns
pruouuyes Jo SULIO}TUOUI dAISUS)XS Y,

(eouepunge pue uonsodurod)

2INJONIS ANTUNUUIOD 9)RIJILISAUIOIIRTT
pue ‘oanjeradwe) pue quauod

UIZAXO0 POAJOSSIpP ‘A[iqesuriad [oAeIZIa1UL
£9z1S 9)RIIS(NS {JUSIpPRIS pUR UONRINGYUOD
[PUURYD SUTPNOUL ‘SONISLISORIRYD 9)RI}SqNS
yoeal Surumeds SULIONUOW SNULIUOY)

sonquiye o130[0yd10uos3 [eIAN[} IS0
pue ‘Suriopueaw [puueyp ‘A[ddns juowipas
a1enbape 10} op1aoad Jey) sassedold urejurey

smels

UOLIdILIL) 9OUBULIOLIdJ

QINSBIN

19V JududAoxduwy

199f0ag AJ[[BA [BTIUD) I} PUE 1Y UrerSo1q SOLIdYSL] SNOWOIPRUY PUR INO.L], PEIY[IAS ‘Uoui[es
BIWIOJI[R) 3] UI PIULJOP Sk S[e0S U0NRI0]SII AIIYSIJ [BIIPIAJ PUR LIS 3] SPIEMO] IINJLIIUO)) ([B0D)




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

¢e

MIIADY TedA-0T VS

*666T 20uls

JeaA 9] Jo sawir} JoY}0 Je Aep 1ad Ss}o 00T uey}
a1ow Jou £q pue ‘I€ YoIeA YSnoayl 91 19qonQ0
potad a3 Surinp Aep 1ad sjo 0S uey) a1ow

Aq posea10ap 10U 9ARY WR( SYOUBWEY) WOI]
SOSBO[aI MO} A[Tep ‘Opeul SUI9q dJoM SISBI[AI
[011U0D POO[J UM 10 SarouaIowa ur 3dadxy

TedA 9} JO sowIn}

19110 e Aep 1ad sJ0 OOT UBY] 210U 10U Aq

pue ‘1€ YoIeA YSnoayl 91 19qoixQ porrad o}
Surmp Aep 1ad sJ0 0S uey) a10W £q ISLAINP
10U [[IM WE(] 9YOUBUIR)) WOIJ SOSBI[DI MO}
A[rep a3eI2Ae ‘Opewl 3Ulaq a1k SASBI[AI [01JU0D
POO[J UaYM IO SITOUISISUId JO 3sBD Ul 3do0xH

Sppai jo ainsodxa pue ysij a[ruaan(
Jo Surpuens JuaAa1d 0} S9SBI[AI MO[J 9SeURIA

"pPIeog [013U0)) SIOINO0SIY 91BN 9181S
9} AQ MAIARI IOPUN A[JUSLIND IR SUOISIDAID
PLISIJ UOTRAISSUO)) Umbeop ueg YI0N 9y,

SUOISIDAIP
J19Y} UO SUIIIAS ST JuaueurIad Jo uoje[eIsut
9] 91eN[eAS 0] JPLISI UONRAISSUO)) umbeop
ues YLION 91 Im APAneradood Y10

"L00g Ul (d94V)

SMASN 01 PAUSAIIS 5 P[NOD B} SUOTSIDAIP
ueLredur jo 1s1] paznuond e papuoxd AN INGH
“Ayoeded [[ng e Sunerado uaym 299s/y o1

01 §°g WOIJ 93URI SUOISIOAID 9S9Y} JO SOIIIO[RA
9YB1UI 311 1BV} PAIBWINIS ST} 'SJo 0°0T 03 v'0
WOJJ MSAIP pUE [[B} A[1ed puk ‘Towwns ‘Surids
91e[ 9} SULIND UOISIOAIP I9}eMm [BIN]NOLISE
9p1a01d SUOISISAIP 9S9Y3 JO ISOJAl “OT SIUL ISALL
0] WEAIISUMOP WR( SYoUBWE)) WIOI] SISLISAIP
ueLredLl 29 $91eJIpUIL 18} SI91IOAIP UeLIedLI Jo
Juowssasse Areurwrpad e pajoidwod qNINGH

IoATY
umbeof ueg 9y} pue We( SYoURWE)) UdIMI]
JOARY] SuWNEYOA Jomo] oy} ut ojerrdoadde
9I9UM SUIIIOS ST 11B-91[}-JO-91B]S [[eISUl

01 SI9MAAIP ueLredrr Y3m A[PANRISd00D YIOM

S[eo8 uoI11e103Sal1 0}
9)NQLI}UOD PUE [BAIAINS 9SBAIIUL O} SUOISIDAIP
191eM OJUI YSIJ S[TUSAN( JO JUSUIUTRIIUS 9oNPAY

smels

UOLIdILIL) 9OUBULIOLIdJ

QINSBIN

19V JududAoxduwy

199f0ag AJ[[BA [BTIUD) I} PUE 1Y UrerSo1q SOLIdYSL] SNOWOIPRUY PUR INO.L], PEIY[IAS ‘Uoui[es
BIWIOJI[R) 3] UI PIULJOP Sk S[e0S U0NRI0]SII AIIYSIJ [BIIPIAJ PUR LIS 3] SPIEMO] IINJLIIUO)) ([B0D)




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

Ve

MIIADY TedA-0T VS

‘uorsnpoul s)1 Ajnsn(l o1 eyep Jo yoe[

B 01 9Np 109(01J UOTIRIOISIY IOATY SUWN[ON
JOMOT S JOLNSIJ UOeSLLI] d3PLIqPOOM

9] WOJJ PIAOUII SEM IPOT 9YeT] S,IpOT JO
A1) 913 918[0ST 0] WLId] UOTIR[OSI J03epald oy,

‘[BAIAINS YST
o[tuaan( pue agessed peay[eals pue uouIes
daoxdwir 01 TpoOT 9Ye] S,IpoT JO A1) d1f1 91e[0SI
01 IpOTT JO A1) S} pue 01T UOnIeSLLI]
98pLIqPOOM 91 TIM A[PANRISd00D YIOM

-ourdid ssed£Aq a3 ur dexy yjowrs

B PUB ‘WEP 97} MO[o(| UOTJBIO[ B 0} UIIOS

[ST SunsIxa a3 WoJj wealsumop Suneisiu
ysy 11odsuery o3 surpodid ssedAq mau e

JO UOTIONLIISUOD papn[oul sonIoe] agessed-ysiy
WEIIISUMOP 0} SjusmaAoIdu] eate SuImala
pue uonels SunuNod-ysiy € pue ‘mo[ pue Y3y
30 21 3YB[ 9]} UI S[OAJ] J191eM UaYM djeIado
e} SI9ppe[ Sy ‘Ioppe[ a1} 01 YSI JoeIe

0} uSIsop pasoxduur y3m ‘we( dSPLIqPOO

1® POJONIISU0D OSTR 9I1om sanI[oe) agessed ysy
11e-973}-JO-9]181S 'UIOISAS JO[INO [QAS[-MO] Pares
B pUE ‘SIoppe[ YSL 93 O} S9oUBIIUL d1} JB
SUOIIBAJ[D IoJem[Ie] dSeURW 0} WIISAS [01U0D
JINBIPAY WEIIISUMOP B ‘59183 IoAouLIaqQ
9[qe1ado A[910WAI SOZI[IIN WIEP MAU 3],
‘wreaqisdn A[@1eIpowIll Wep Iom d[qeisnipe
MU B YIM We( SunsIxa oy} paoedal

dIM ‘So-F00z uJ "s1ySLI 191eM S1I 0] SS9008
S.dIM Sururejurew 9[Iym wep M 1e a8essed
ysy aaoxduwir 0] wreigoid UoIeI01say JOATY
QUWN[AOIA JoMOT S, qIM 11oddns 01 8661
90uIs (QIM) 10L1SIJ UOIeSLLI] 93PLIqPOOA
U} YIMm A[oATIRI0d000 paxIom sey dNINDH

wre( 93pLIqPOOM
1e 98essed ysiy aaoxdwr 0] 1OLIISIJ UOTIBSLLI]
98pLIqPOOM 9} TAM A[PANRISd00D YIOM

wre( AYOUBWE) MO[( SUOISISAIP PUB
surep 1e a3essed ysiy snoworpeue aaoxduwy

smels

UOLIdILIL) 9OUBULIOLIdJ

QINSBIN

19V JududAoxduwy

199f0ag AJ[[BA [BTIUD) I} PUE 1Y UrerSo1q SOLIdYSL] SNOWOIPRUY PUR INO.L], PEIY[IAS ‘Uoui[es
BIWIOJI[R) 3] UI PIULJOP Sk S[e0S U0NRI0]SII AIIYSIJ [BIIPIAJ PUR LIS 3] SPIEMO] IINJLIIUO)) ([B0D)




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

ge

MIIADY TedA-0T VS

‘uorsnyout st AJisnf o} eyep jo yor[

B 0} 9NP 109(01J UOTIBI0}STY ISATY SUWN[INOIA
I9MOT] S 3011SIJ uorjeSLLI] 98PLIqPOO

9} WOIJ PIAOWAI SeM TPOTT Y] S IpoT] JO
A1) 913 93€[0SI 0} ULIdq UOTYe[OST Joyepald oy,

we(q

93pLIGPOOM pulyaq papunodull A[[eUOSEas
(OB JOALI 31[] WO 3] PO [BUONBIAT
Suneredss JaLLIERq ST € 1ONIISUOD

‘s103epald 10 JelIqey 9[qeloAe] apiaold p[nom
1e1[} P9QI9ALI 93} UI 3]0V, € JO UOLJBULIO]

93 sonpaui d[oy 0} wep a9} Jo uoniod Jojem[ie]
93 Surdjrpowr pue siojepald oy a[qeidsoy

SS9[ BaIE 3]} 9YBUW 0} WEP 9} MO[aq

PpaqaeALl 9} Surpeidal Aq syjouwrs Junersiu
-UIeaI}sumop uo uonepald sonpal 0} weq
93pLIqPOOA MO[9q SAINSLaW [013U09-101epald
paruswa[du J011SI(J UOLIRSLLI] 9PLIqPOOA

A10ysyy

[BUOIIBaI0a] PA[[013Uu00 B Sunjuawsdwl Jo/pue
WEP d11 MO[9] [oUURYD WEAIIS 9} SUIAJIpowt
Aq wre( 938pLIqPOOA MO[9q SPIUOUI[BS
9[tuaAn( uo siojepaid jo joeduw o) sonpay

-ourpedid ssed£q o3 ur den) jjows

B pUR ‘Wep 9] MO[a( UOIRIO[ B 0] UIIIIS

USY SurSIxs 9} WOIJ WEaIISUMOp SurjeIsiu
ysy 11odsuery 0 surpadid ssedAq 1910weIp
ur-0€ ‘Suo[ ") 00Q‘T UR JO UOLINLIISUOD
pepnpout senIoey o3essed-(Sy WLSIISUMOP 0}
sjuowaAoIdwl pajdnIsuod qIM ‘So-Foozg ug

[eued 93pLIqPOOM
a3 1e ssed£q ysiy o1 2a01dwir pue AJIPOIN

JOATY SUWN[ROJA JoMO] 3} 0} Judde(pe
A[I0911IP 10 UM SOINIONI)S SPBW-URUL

Aq pa1eaId SUOTIIPUOD JI[NRIPAY A] pasned
(S SNOWOIPBUER S[IUIAN( JO SSO[ 3]} 90NPaYy

smels

UOLIdILIL) 9OUBULIOLIdJ

QINSBIN

19V JududAoxduwy

199f0ag AJ[[BA [BTIUD) I} PUE 1Y UrerSo1q SOLIdYSL] SNOWOIPRUY PUR INO.L], PEIY[IAS ‘Uoui[es
BIWIOJI[R) 3] UI PIULJOP Sk S[e0S U0NRI0]SII AIIYSIJ [BIIPIAJ PUR LIS 3] SPIEMO] IINJLIIUO)) ([B0D)




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

9T

MIIADY TedA-0T VS

“Ioppe[ Ysy oY1 Jo uonerado pue ‘SULIOIUOW
Ayrenb 191eMm ‘wonONPOId AIRYOIRY

JO UOTIBO0[ dSeI[a1 pue Jurwr ‘[eos axel 330
‘poumeds oq 01 YsIj JO IoquInu ) say1oads
e} ue[d suonerad( [enuuy ue SurdoEAsp
‘pue ‘{A19yoley ysIy 93 0} SIOISIA JO IoquInu
93 pue ‘suonerado Junprew pue Sursdel ysiy
‘eyep Arenb 1ojem ‘soseasip Aue Jo 90UspIOUl
9} ‘paonpoud ysy o[ruaAn( Jo IoquInu ‘suIniol
PeoY[[991S PUE UOWI[.S }[NPE 9} SUIZLIBWWNS
110dai enuue ue Supnpold spnour JUSWIIIe
suonerado Mau 1} JO SIULWID A *(VSI)
JURUIAAISY JUSISIIAS JUIO [ JOATY SUWN[RYOA
8661 913 Jo suoisiaoad pue (109fo1g

aPURWEY) 93} 10]) sjuswaIMbal uonesnIw
KISy I9ATY dUWMYOI S, dNNGH Sieouw
A1oyo3ey 913 Jo uoneIado Jey) 9INsus OS[e [[IM
1 "A19yoiey pepuedxs 9y} J 90UBUSIUIRW pUR
suonetado 10} Surpuny sopiaold pue (HIAD
PUe 10LISIJ 9y} UsaM]a( SJUSUISAISE 919[0SqO
pue palep-1no [e1oAds une[dar) Juswnoop
9[3urs e ojur sanyIqisuodsal pue sajo1 s A1red
[oes s91e10dI00Ul PUR SOYLIBD JUSTISISE MOU
9YL '+00zT ul A1a1d1eH YSI] ISATY SUWN[SYOIN
91[] 10J JUSWIIAISE SOURUSIUTRW pUR UonRIado
mau e pe[dwod qNNIH pue DIAAD

S9010RIJ JUSWISeURIA 1S9g
9IaD YHM pI0ode Ul A19yd1eY 91} 91e1edQ

‘3003 Ul paa[dwod

SeM UOLPNISU0Y ‘SANN PUB SMASN
‘DAdD YHM UOoeMSuod ur usisap feuy

91 pue Ue[J I9ISeIA AIdYD1eH 9661 931 YIM
90URPIOIIR UL PIIONIISUOIAI Sem AI9yoley oy,

SN pue

SMASN “DAAD YHM UOLIEINSUOD UT USISOP
[eul} oy} pue ue[d J91SeA AIUoIeH 9661 a1}
UM 90UBPIOIOR UI AISUDIRY] 9} JONIISU0IY

AIOUST] [BUOTIBAIIAI pUB

[eIoIaUIUIOD S[qEIA B Urelsns pue uononpoid
[eanieu Juow[ddns 01 syuswaInbax
Uuone3NIW 9y} 199U 0} AI9Yd1eH YSIq

JSATY SUWN[YOA Y3} Jo uonierado anunuo)

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

JIATY SUWNRYOJA JIMO] 31 ul suonendod Surdnpoad A[[eanjeu Jo AJISIIAIP
MU 9} SuNd0Id I[IYM AIIYSLJ PLIY[II]S PUR UOUWI[ES 3] JO AN[IQRIA ULII}-SUO] Y] Ureisng :[eos




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

L2

MIIADY TedA-0T VS

Popoaoxe JuaoIad

91 Aq 101 830 yord d1eoun) (€) I0 “ISALI 3]
0] [SJ UaaIs3 uInjal () ‘SISeq WLILJUI U U0
JIoppe] 911 9s0[d (1) ‘I9PIo Ul ‘p[NOYS I9Feur
9} )93818] 91} SpaoXa Iaquinu pajodfoid oy
JI "1981e] 9YE] 830 SUIRIISUO)) PUR S[ROL) A}
PUE ‘UNI 311U d1[] JO UONLIUSSaIdol 2INSUd
0} paysI[qel1so saureping gurumeds ‘Toqunu
oye} 830 pajosload oy} usamiaq diysuorje[al
91} SUTULISAP ‘Uni o} SurLinp A[fesrporrad pue
oye} 830 a3 Jo ssax3oad oy} I0j1IUOW A[[ENUUE
JoSeurwW AI9Ud1eH USI JOATY SUWN[ON
91[} 1B} popUSIUIOddI SeY NINIH

uonponpoid [ernyeu yum saonoerd
JuowaSeurW A19Ydley] 93eIS9IUl 19139q

01 [0JBaSAI PISSTNO0] JONPUOI 0} AIBSSIU
Aniqxafy oY1 apraoad o0} A1dyrey oy 9jeradQ

PONUIIUODSIP 9] P[NOM SJUINIISUOD
J9130 91} SULIOJIUOW PUR SNUIIUO0D

pnom juane pue A[ddns 1o1em A19ydl1eH Ysig
JOATY SUWIN[YOIA 93 JO [erjuajod uoronpal
-UOIJBPIXO PUB ‘ANTAIONPUOD ‘UIZAXO PIA[OSSIP
‘Hd ‘eanjeradwe) Surroyiuow Jey) diysioulred
9} AQ POUIULISIOP SBM I “PII[[0d

BIED 9} JO MIIADI JBIA-XIS 9} UO paseqg ‘S00T
KRN Y3no1y) 6661 Iaquada( woly paurioad
sem juanpyge pue A[ddns 1o1em A1ayorey

USL] ISAT] duwWn[oYOA 913 Je A1Ipiqin) pue
‘uegonu pue snoroydsoyd paA[OSSIp pue [e101
‘sprjos pepuadsns a[11e[0A puUR [e]0] ‘[erjuajod
UOLONPAI-UOLIBPIXO ‘ANALONPUOD ‘UISAXO
paajossip ‘Hd ‘einjeradwa) Jo SULIONUOA

juan[ye pue A[ddns 1o1em A1oyoleHq

UST ISATY SUWN[EYO Y3 JO ANpIqany

pue ‘uagoxiu pue snoioydsoyd paA[osSIp
PUe [B]0] ‘SpI[0S papuadsns S[II[0A PUR [B10}
‘leniuajod UOLIONPAI-UOLIBPIXO ‘APALIONPUOD
‘Ua8Ax0 paafossip ‘Hd ‘einjeraduid)] J0UOIN

A1oyo1eY USI] 1Ay SUWN[RYOIA

93 Je Us)Y[B] SUOIOR [RIPSUISL PUR SISSO|
[eurouqe Aue jo san.red a1 Jo UOIBOYIIOU
2INSUS 0] PaYSI[RISd Udd( sey [000301d ¥

uoY[B] SUOIOR [RIPIUWIDL PUR SISSO|
[euLIOUqR AU® JO son.Ied a1} Jo uonEIYnoOU
aansus [[m Jerp) [000101d e Juswa[duuy

AIOUSTJ [BUOIIBAIIDI pUB

[EIOIoWIWOD J[RIA € urelsns pue uononpoid
[eanjeu Juowd[ddns 01 syuswaInbax
uonesnIW 9y} 199w 0} A19Yd1eH YSIq

JOATY SUWIN[RYOA Y3 Jo uonerado anunuo)

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

JIATY SUWNRYOJA JIMO] 31 ul suonendod Surdnpoad A[[eanjeu Jo AJISIIAIP
MU 9} SuNd0Id I[IYM AIIYSLJ PLIY[II]S PUR UOUWI[ES 3] JO AN[IQRIA ULII}-SUO] Y] Ureisng :[eos




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

8¢

MIIADY TedA-0T VS

"SoLIaYIRY 1910
woty A1 pue s339 Jo uonjerroduwr 10§ [000301d
& do[eA9p 01 SALIdYSI VVON [HM SUD{IOMm ST
wes) pue Ysif Jo Juswreda( BIUIOJRD Y],

SOLISYDIRY[ I9Y]0 WO AIJ pue s330
Jo uonerroduut oy} sonpai o1 ue[d e dopasg

'(Sooz

‘[B 19 URUD{IOAA ) SUOTIRIO] 9Sea[al Surduey] se
[oNS SUOISI9P JudwaSeuew A19yoley 11oddns
pInom 1eys s1s9} uostredwod uonodoxd
o[dures-omy unioyrad 03 Aressaosu uoisard 9y}
Yoe[ sjuowiLIodxa [ D el S15933ns 159AIRY
UBJ00 dY] UI SOLI9A0031 dnoa3 [eyuswiriodxa
91e01[daI 1IM PA1RIOOSSE BleP AIDA0JI A1)
‘IOASMOH "93ep 03 933[dWO0UT 918 SUOLFBIO]
PUB[UI 10J SILISA0II LMD "SO1391R11S 9sea[al
SNOLIBA WOJJ AI9YSY URID0 9} 0} UOLNLI}U0D
PUE [BAIAINS SATIR[DI 91BN[BAD 0] SIBIA JUIU 10]
JDATY SUWIN[AYOJA JOMO] 93 Ul PISes[al dIom
uouifes yooury) uni-[[ej ajtusan( paonpoid
A1oyorey (IMD) passel aam papoo Jo

sdnois ajeordey ‘suoneoo[ sses[aI Sursueyo
SB [ons S9I139]eI1S 9SeBI[al AIUdley uouIfes
Yooury) UnI-[[ej SNOLIBA 9]BN[BAD 0} S3B} 9IIM
-popoo 3ursn Jo Aoed1jJe 9y} pazAeue qNINIH

A1y

UST IOATY SUWN[OJN 9} e paonpoad
PeoY[e91S PUR UOWI[ES JO JOATY SUWN[EYOIA
9} UI SUOLIBIO[ 9SBI[1 SUISURYD JO SIJOUS(
93 a1enyeas 01 werdoxd aaneradood e dopasq

sy peonpoad A[einieu Jo AJL1391Ul O1}OUAS 91}
Jo uonpnpal s[qissod st} pue ysiy peonpoad
-A19701eY JO SuIfeI)S NI 03 spoyiow Aojdury

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

JIATY SUWNRYOJA JIMO] 31 ul suonendod Surdnpoad A[[eanjeu Jo AJISIIAIP
MU 9} SuNd0Id I[IYM AIIYSLJ PLIY[II]S PUR UOUWI[ES 3] JO AN[IQRIA ULII}-SUO] Y] Ureisng :[eos




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

6c

MIIADY TedA-0T VS

BAIY 9S[] AB(J JOALY SUWN[RYON

91} 1B SUONB[N3AI/SO[NI paysIorem

J10J S}I0JJ0 JUSWIOIOJUS (A[fenuue YSt$)
spunj osfe qOINGH "SOX U JUSWDIOJUD
QWITLIAAO JO sarnyipuadxo papnoaid

Aorjod HAQD “I9ATY SUWN[RYOIA JoMO]

9 ul sjox1jed JUSWADIOfUS HID PaseaIoul
10J POX Ul €€6°01$ pue E0A Ul 000‘ST$
‘TOXA Ut 000°S1$ pepuny diysioulred sy,

I9ATY QUUWIN[PYOIA IOMO] 31} Ul
1SOAIRY PBAY[99}S PUE UOWIES [ESS[[I 9yeUTI[d
10 90NPAI 0} S}I0JJ JUIUISIIOJUS Juaua[dur]

[enualod aanonpoadax
J191[] 9seaIoul 0} Ysiy paonpourd A[[einjeu mo[[e
1Y} sa13ae)s JuswaSeurw 1soArey dopas(

“II0AI9SY SYoUBUIR)) UL
1no1} moqured a[qera jue[d 03 sanuUNRUOd HAJD
“II0AI9SY 9UOUBWIE)) UI NOJ} MOQUILI S[(BIA
-uou 3unue[d saxmbar N NGH S00g 20Ul

SIIOAI9SAI 99pIed
pUue 9ydURWIR)) Ul PAsed[al ysy pajroduir Jo
sjoedur sonpai 03 ued aane1adood e dopasq

‘pases[ad pue pag3e] aIom AIRUDIRH ST IOATY
UWIN[AYOIAl 313 38 paonpod uoures Joouy)
uni-[ey (uononpoid [e10} JO %86°1T) SLSLYS T
‘00z 3uLids uJ ‘*qNNgH pue uonewePay

Jo neaing ‘S’'[] ‘UOISSIUIWIO)) SOLISYSL] SULIBIA[
$91B1S OIoR{ ‘OJ1AISS AIPIM PUB USI 'S’
‘590IN0S3Y 1918 JO JUswIRda( BIUIOJ[RD)
‘Quren) pue ysiy Jo yuswireda( BIUIOM[R) 9y}
Jo 110p0 2aneIadooo e st weidoad sy, ‘uowres
yooury) un.i-{[ej Jo saseafa uononpoid
Sursgey/Sunjrew 10j werdoxd (NAD)

SUDIRIA] [RUOLORI JUBISUOD) AS[[BA [RIIUD)
93 Jo uoneudwduw papunj qIITV) ‘9008
uJ "g66T Ieak POOI(Q 90UlS AISYDIRH S ISATY
QUWIN[AYOJA 3} WIOJJ Pasea[ad pue NINIH 4q
Po383e] 91IM-PIpOJ US9( DABY UOWI[ES YOOUIY))
un.i-[[ej paonpoid-A19ydley uoI[Iuu S 10A0

UOISSTUIUO))

QuIes) pue YSI,] BIWIOJI[R) 9} PUR SOUSZY
90IN0SY 91} ‘SI9[MBI} UOWI[ES [BIOIOUWIUIOD
1M uoner1adood Ul saLIayIey YSY BIUIOJ[ED
WOIJ PASea[a1 UOWI[ES [ Se} 211M-pIpod

10 YIew [BUOI}ORI] JUBISU0d 0} pado[aadp I
A3a1e11s 9pmmarels e J1 urerdord oy} AJrpowt 10
puedxoe pue A19y01eH YSL] ISATY SUWN[INOIN
9Y} WO.Jj Pasea[a.d UOUIeS YOOUulyd JO S10]
aaneluadsardal Surgse) aIm-papod aNuURUo))

sy peonpoad A[[einieu Jo AJL1391Ul O11OUAS 91}
Jo uonpnpai aqissod oy} pue ysiy paonpoid
-A19y01eY JO Surdens jwi| 0} spoyiewt Aojdury

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

JIATY SUWNRYOJA JIMO] 31 ul suonendod Surdnpoad A[[eanjeu Jo AJISIIAIP
MU 9} SuNd0Id I[IYM AIIYSLJ PLIY[II]S PUR UOUWI[ES 3] JO AN[IQRIA ULII}-SUO] Y] Ureisng :[eos




EBMUD Attachment 3

In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

0o¢

MIIADY TedA-0T VS

‘pesy[eals
poonpoad-Araypiey [re (dip uy asodipe)
JIew s90p pue 0} paambai st HIF) §661 souIg

JOATY SUWN[RYOIA
J9MO[ 9} UT AISYST SAIIID[IS B YSI[qBIS pue
peay[eals peonpoid-A1eyojey [[& el pue YIe|y

[enualod aanonpoadax
J191[] 9seaIoul 0} Ysiy paonpouad A[[einjeu mo[[e
1eY} sa13aea)s JudwaSeurw 1soarey dopasQq

smels

UOLIJILI)) 9DUBULIOJIdJ

QINSBIA[

JIATY SUWNRYOJA JIMO] 31 ul suonendod Surdnpoad A[[eanjeu Jo AJISIIAIP
MU 9} SuNd0Id I[IYM AIIYSLJ PLIY[II]S PUR UOUWI[ES 3] JO AN[IQRIA ULII}-SUO] Y] Ureisng :[eos




EBMUD Attachment 3
In reference to: Panel — Anadromous Fish (#3); NMFS - Staff Exhibits; Exhibit — Exhibit 5

3.0 RECOMMENDATIONS

Based on the review of the JSA flow and non-flow measures implemented since 1998 as
described in the Water Quality and Resource Management Program (WQRMP), the
Partnership Steering committee recommends implementing the following strategies and
measures, designed to make significant progress towards meeting the JSA goals and
measuring progress:

Strategy 1.0

Operate Camanche and Pardee reservoirs to maintain best available water
temperatures in the lower Mokelumne River for salmonid spawning, incubation,
rearing and over-summering based on temperature model simulations and water
availability.

Measures

1.1 Develop an integrated reservoir/stream network temperature simulation
model for the Mokelumne River to predict temporal water temperatures in
the lower Mokelumne River.

1.2 Operate Camanche and Pardee reservoirs to maintain the best available
water temperatures for all salmonid life stages in the lower Mokelumne
River based on temperature model simulations and water availability.

Strategy 2.0

Provide flows in the lower Mokelumne River to enhance natural production of
Chinook salmon and steelhead based on life history stage needs and water
availability

Measures
2.1 Operate the Lower Mokelumne River Project in accordance with the flow
requirements specified in Attachment 1 of the JSA.

2.2  Increase instream flows beyond the flows specified in Attachment 1 of the
JSA by an amount equal to 20% of the actual yield (up to 20,000 acre-feet)
of additional water supplies developed by EBMUD from new facilities.
Said gainsharing water shall be available in accord with Section F.2 of the
JSA.
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Strategy 3.0

Replenish gravel suitable for salmonid spawning habitat.

Measure

3.1  Provide annual spawning gravel supplementation using the Spawning
Habitat Integrated Rehabilitation Approach (SHIRA) developed by the
University of California, Davis and EBMUD.

Strategy 4.0

Enhance and maintain the riparian corridor to improve streambank and channel
rearing habitat for juvenile salmonids.

Measures

4.1 Work cooperatively with local landowners along the lower Mokelumne
River to implement the conservation practices and restoration and
enhancement projects identified in the San Joaquin County Resource
Conservation District’s Lower Mokelumne River Conservation Handbook.

4.2  Implement the Mokelumne River Day Use Area Recreation and Resource
Management Plan as funding becomes available.

Strategy 5.0

Operate the Mokelumne River Fish Hatchery to maintain the genetic characteristics
of the local, natural populations of fall-run Chinook salmon and California Central
Valley steelhead and reduce the genetic risks that hatchery-origin fish may pose to
naturally spawning populations.

Measures

5.1  Develop and implement a Hatchery and Genetics Management Plan for
California Central Valley Steelhead and Fall-run Chinook salmon in
cooperation with NOAA Fisheries.

5.2  Continue the Central Valley Constant Fractional Marking (CFM) program
at the Mokelumne River Fish Hatchery.
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Strategy 6.0

Evaluate the effects of the measures on Chinook salmon and steelhead in the lower
Mokelumne River.

Measures

6.1  Continue the annual estimate of Chinook salmon and steelhead
escapement by video monitoring at Woodbridge Dam, carcass surveys, or
other appropriate methods.

6.2  Continue annual Chinook salmon and steelhead redd surveys in the lower
Mokelumne River between Camanche Dam and the Elliott Road bridge.

6.3 Continue the annual estimate of juvenile Chinook salmon and steelhead

outmigration by operation of the rotary screw traps or other appropriate
methods.
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APPENDIX A

CHINOOK SALMON TRAP AND TRUCK PROGRAM: 1998-2007

Introduction

The Lower Mokelumne River Joint Settlement Agreement (JSA) parties agree
that a trap and truck program could have some benefit to the fishery resource and
recommends that trapping and trucking of anadromous salmonids take place
during critical years upon approval of the Partnership Steering Committee.
Outmigrating salmon smolts captured at the Woodbridge Irrigation District Dam
were trapped and trucked in 2001, 2002 and 2007. Although 2003 was a dry
water year type, instream temperatures did not warrant initiation of a trapping
and trucking program.

2001 Operations

East Bay Municipal Utility District (EBMUD) operated under a dry water year
type for the period of April through September of 2001. The JSA Partnership
Coordinating Committee (PCC) developed operational criteria for the trap and
truck program at it’s April, 2001 meeting (the first dry water year type since JSA
implementation). A temperature trigger of >18° C daily mean water temperature
at the Frandy gauging station (RKM 46) was agreed upon to initiate trapping and
trucking. The temperature trigger of >18° C was met on April 24, 2001. Trapping
and trucking of juvenile fall-run Chinook salmon began on April 26, 2001. A
transport tank with two 75-gallon compartments equipped with mechanical
aerators was used to haul fish. Tanks were filled from the high stage fish ladder
at Woodbridge Irrigation District Dam using a submersible pump. Water was
treated with Novaqua®, ice made from Mokelumne River water, supplemental
O, and salt to minimize stress to fish. A recommended concentration of salt for
fish transport of a 0.1 to 0.3% salt solution was used in transport (Piper et al
1992). Oxygen levels in transport tanks were initially set at 9.00 ppm to
accommodate high oxygen consumption associated with stress. Transport levels
were kept at > 7.00 ppm. Each tank was supplied with a 1-gallon container of
frozen Mokelumne River water to maintain constant temperatures during
transport (Workman 2002a).

Fish were released at Wimpy’s Marina, Lighthouse Marina, B&W Resort and
Korth’s Pirate's Lair. Release site determination was based on appropriate water
temperatures, tides, predation activity and human activity at the site. All fish
were acclimated to within 1.0° C of release water in the transport tanks by
introducing release water into the tanks before release.

Trapping and trucking occurred from April 26, 2001 through July 24, 2001.
During this period 56,229 fish were transported and released alive. A 1.2%
mortality rate was attributed to handling and transport stress. Release location
temperatures varied from within 0.1° C of trapping location to a high of 5.3° C.
Average difference between release and trap temperatures was 3.0°C.
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The average daily water temperatures at Frandy varied from 17.8 © C (May 2nd) to
30.9 © C (July 3v). Water temperatures at capture (Woodbridge Irrigation
District Dam) varied from 16.5° C (May 15th, 29th) to 22.8 © C (July 3'9) and at the
release sites from17.7 © C (May 3'd) to 25.7 © C (June 21t). There was no
correlation between AT (° C), release temperatures, capture temperatures, or
number of captures and mortalities.

2002 Operations

Although the April through September time period was not designated as a dry
water year type, the temperature criteria developed by the PCC was reached in
June and trapping and trucking was conducted from July1st through July 14th.
The same transport protocols listed above for 2001 operations were again
employed. Fish were released at Brannan Island State Park. Release site
determination was based on appropriate water temperatures.

During the 2002 trap and truck operation, 577 smolt-sized fall-run Chinook
salmon were trapped, and transported, with 575 released alive. The two
mortalities were due to handling and transport stress. Release location
temperatures were higher than trapping location temperatures by a range of 1.2°
C - 3.3 C. Average difference in release and trap temperatures was 2.4° C. All
fish were acclimated to within 1.0° C of release site water temperature in the
transport tanks by introducing river water into the tanks.

2007 Operations

On April 6, 2007, the PCC agreed to the following revised criterion for trap and
truck activities (mean average daily water temperature at Frandy gauge exceeds
24° C during April, May and June). The criterion change was based on recent
published literature which indicates salmon growth and survival still occurs at
24° C (Marine and Cech 2004).

The trigger temperature of 24°C at Frandy was reached on June 4, 2007. Trap
and truck operations were implemented on July 6, 2007 after approval from the
Partnership Steering Committee, and amendment to scientific collector’s permits
were received on July 5, 2007. Trap and truck operations continued through July
11th at which time the agreed upon trigger to end the effort, < 50 fish per day for a
5 day period, was reached (Workman et al 2008).

During the 2007 operations, 295 fish were transported with 2 mortalities during

transport (0.01% mortality rate). The two release locations were Lighthouse
Marina and Korth’s Pirate’s Lair Marina on the Mokelumne River.
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