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I. PURPOSE AND SCOPE 

This report is submitted to the Federal Energy Regulatory Commission (FERC) in 
compliance with Ordering Paragraph (C) of the FERC’s November 27, 1998 Order 
Approving Settlement Agreement and Amending License (FERC Order), which provides: 

“On February 15 of each year, the licensee shall file a report describing all 
measures completed pursuant to the Settlement during the previous calendar year, 
and actions proposed to be completed during the then-current calendar year.”   

 

In this report, “Settlement Agreement” refers to the March 23, 1998 Joint Settlement 
Agreement (JSA) among the East Bay Municipal Utility District (EBMUD), the United 
States Fish and Wildlife Service (USFWS), and the California Department of Fish and 
Wildlife (CDFW), and “License” refers to the license for EBMUD’s Lower Mokelumne 
River Project, FERC Project No. 2916. 

This report summarizes the measures EBMUD implemented in the previous calendar 
year (2018), and those that it plans to implement in the current calendar year (2019), 
pursuant to the JSA, to protect and enhance the fishery resources and ecosystem of the 
lower Mokelumne River.  

II. INTRODUCTION 

This submittal is EBMUD’s Project Operations Update Report1 for 2018. EBMUD 
actions in 2018 were designed to improve water quality, flow regimes, and physical 
habitat in the lower Mokelumne River area for the benefit of the river’s anadromous and 
resident fish populations, the riparian zone, associated uplands, and recreational angling. 
In 1993, EBMUD began voluntarily releasing flows consistent with the Lower 
Mokelumne River Management Plan (LMRMP), and in March 1996, voluntarily began 
releasing flows to the lower Mokelumne River consistent with the flow requirements of 
the then proposed JSA. As part of EBMUD’s implementation of the JSA and FERC 
Order, EBMUD continues to release flows consistent with the requirements of the JSA.  

Additional efforts to improve the health of the river ecosystem have been implemented 
through the Water Quality and Resource Management Program (WQRMP). This 
program, developed by the Partnership Steering Committee (PSC) consisting of 
representatives from EBMUD, CDFW, and USFWS, in cooperation with NOAA 
Fisheries and the Mokelumne River Technical Advisory Committee (MRTAC) members, 

                                                 
1 EBMUD submitted earlier Project Operations Reports to FERC prior to the JSA (for the years 1990-94, 1995-96) 
and after the JSA (for the years 1997-1998 through 2017). 
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and in accordance with Sections E.3, F.5, and H.5 of the JSA, was approved by FERC 
May 9, 2001. The WQRMP 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. The PSC oversees the implementation of the measures identified in the JSA and 
the WQRMP. 

This report is composed of five sections. Section I describes the purpose and scope of 
EBMUD’s Project Operations Update Report and Section II is an introduction to the 
report. Section III contains current and past data on the status of the lower Mokelumne 
River salmon populations, including escapement data, redd counts, and outmigration. 
Section IV covers six key areas in which EBMUD and the JSA partners have made 
efforts to restore, enhance, and protect the fisheries resource and ecosystem of the lower 
Mokelumne River. These areas are Flow, Water Quality, Lower Mokelumne River 
Partnership, Mokelumne River Technical Cooperation, Research and Monitoring, and 
Habitat Improvements. This section describes efforts made during the 2018 calendar year 
and efforts planned for 2019. Section V contains the appendices.  

III. STATUS OF THE LOWER MOKELUMNE RIVER SALMON 
POPULATION 

Through the 1990s and into 2018, the lower Mokelumne River Chinook salmon 
population continues to demonstrate characteristics consistent with long-term 
sustainability. The Mokelumne River fall-run Chinook salmon escapement of 17,474 in 
2018 was well above the long term average and post-JSA average, and represents the 
third highest escapement on record for the Mokelumne River (see Table 1 and Figure 1). 
EBMUD and Woodbridge Irrigation District (WID) continue to work cooperatively in 
managing operations to maximize the accuracy of monitoring systems. 
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Table 1:  Lower Mokelumne River Fall-Run Chinook Salmon Data, 1989-2018 

Year 

Outmigration 
Total 

Escapement 
Hatchery 
Returns 

Natural 
Spawners 

Percent 
Natural 

Spawners 
of Total 

Number of 
Redds 

Fry Smolts 

1989 no data no data 280 81 199 71 no data 

1990 See note 3 78,179 497 68 429 86 71 

1991 See note 3 31,025 410 42 368 90 127 

1992 See note 3 69,993 1,645 710 935 57 345 

1993 11,006 172,442 3,157 2,164 993 31 530 

1994 554 142,670 3,157 1,919 1,238 39 777 

1995 260,103 174,103 5,517 3,323 2,194 40 888 

1996 103,270 80,744 7,921 3,883 4,038 51 929 

1997 405,350 135,116 10,175 6,494 3,681 36 1,325 

1998 1,336,768 511,771 7,213 3,091 4,122 57 1,116 

1999 1,232,958 302,481 5,333 3,150 2,183 41 627 

2000 107,134 61,391 7,423 5,450 1,973 27 987 

2001 37,754 81,580 8,035 5,728 2,307 29 843 

2002 11,791 66,132 10,753 7,913 2,840 26 848 

2003 8,297 132,174 10,239 8,117 2,122 21 807 

2004 45,467 42,187 11,944 10,356 1,588 13 835 

2005 197,390 235,484 15,969 5,563 10,406 65 2,170 

2006 1,008,289 179,264 5,871 4,139 1,732 30 755 

2007 10,349 29,278 1,521 1,051 470 31 306 

2008 1,835 16,512 412 239 173 42 63 

2009 960 29,654 2,233 1,553 680 30 248 

2010 4,243 63,106 7,195 5,275 1,920 27 314* 

2011 228,829 52,288 18,596 15,922 2,674 14 564 

2012 13,888 38,049 12,027 6,556 5,471 45 1,287 

2013 49,102 98,488 12,265 5,170 7,095 58 1,823 

2014 15,764 154,100 12,113 8,817 3,296 27 909 

2015 12,599 48,707 12,870 8,295 4,575 36 1,357 
2016 7,182 127,411 8,871 6,887 1,984 22 405* 

2017 261,209 209,696 19,954 14,319 5,635 28 1,255 

2018 10,569 29,548 17,474 7,280 10,194 58 2,432 

Notes:   
1.  Escapement monitoring generally occurs from August through January, but dates vary each year. 
2.  Hatchery Returns: count by CDFW at the Mokelumne River Fish Hatchery. 
3.  Estimates were not segregated into fry and smolts. 
4.  The data for the most recent year may change as estimates are finalized and new information is analyzed. 
* Redd survey incomplete due to high flows 
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Figure 1:  Estimated Annual Spawning Escapement of Fall-Run Chinook Salmon in the Lower Mokelumne River, 
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Pre-Camanche 

Post-Camanche 

Post-JSA 

Horizontal lines indicate pre-Camanche, post-Camanche, and post-JSA periods, respectively. 
1. “Pre-Camanche” escapement (3,374) is the average estimate at Woodbridge Dam for the period from 1940 through 1963 (excluding years when no data were recorded: 1943, 
1944, 1946, 1947, and 1950). 
2. “Post-Camanche” escapement (3,636) is the average estimate at Woodbridge Dam for the period 1964 through 1997. 
3. “Post-JSA” escapement (9,542) is the average estimate at Woodbridge Dam since implementation of the JSA in 1998. 
4. Dithered shaded areas are periods of drought in California. HIstorical drought data are based on California Department of Water Resources, California's most Significant 
Droughts: Comparing Historical and Recent Conditions, February 2015. 
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Seven of the past eight years have seen run sizes of over 10,000 adult salmon returning to 
the Mokelumne River, including the highest three returns in order of magnitude in  2011, 
2018 and 2017. The continued string of above average returns is indicative of positive 
response to the adaptive management actions (discussed in later sections) implemented 
during the 2009-2018 period. Despite having been mired in a multi-year drought and 
associated flow regimes, along with deteriorating ocean conditions, the lower 
Mokelumne River Chinook salmon population continues to demonstrate characteristics 
consistent with long-term sustainability. In fact, the Mokelumne is one of the few salmon 
populations nearing the established Central Valley Project Improvement Act (CVPIA) 
doubling goal established by the USFWS Anadromous Fish Restoration Program 
(AFRP). The AFRP established doubling goal for the Mokelumne is 9,300 and the 
calculated number for the Mokelumne is 8,939 as of 2016, which represents a higher 
percentage of attainment than nearly all other Central Valley river populations.   

The Mokelumne River Fish Hatchery (MRFH), owned by EBMUD and operated by the 
California Department of Fish and Wildlife (CDFW), reported that the 2017 salmon 
return at the MRFH was 14,319 salmon. The 2017 MRFH Annual Operations Plan 
(AOP) stated that the import ban of eggs originating from other hatcheries would 
continue for the long-term. In fact, due to the long-term nature of the egg importation 
ban, EBMUD and CDFW are focused on achieving hatchery production goals through 
spawning only Mokelumne origin fish returning to MRFH. For recent news articles on 
the Mokelumne River fisheries, refer to Appendix A. 

From October 2018 through January 7, 2019, approximately 10,192 salmon spawned 
within the river, constructing approximately 2,354 redds (nests) in the 10-mile reach 
below Camanche Dam (Figure 2). Based on salmon emergence temperature models the 
peak of fry emergence will occur in late February and be completed by late March 2019. 
The estimated outmigration of juvenile salmon in 2018 was 40,117. 
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Figure 2:  Fall-Run Chinook Salmon Naturally Spawning in the Lower Mokelumne River, 1989-2018  

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

11,000

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

N
um

be
r o

f S
al

m
on

 



Lower Mokelumne River Project – FERC Project No. 2916 
2018 Project Operations Report 
 

7 

IV. EBMUD EFFORTS TO RESTORE, ENHANCE, AND PROTECT THE 
FISHERIES RESOURCES AND ECOSYSTEM OF THE LOWER 
MOKELUMNE RIVER 

Responding to drought conditions, increased environmental concerns, and an improved 
understanding of fishery resource needs on the lower Mokelumne River, in 1987 
EBMUD began to develop a multifaceted plan to protect and enhance the fishery and 
riparian resources of the lower Mokelumne River. This plan, known as the Lower 
Mokelumne River Management Plan (LMRMP), was developed over five years and was 
voluntarily implemented by EBMUD beginning in 1993. The 1998 Joint Settlement 
Agreement (JSA) incorporates the knowledge gained through the development of the 
LMRMP and also contains additional actions to protect the lower Mokelumne River 
resource beyond those already undertaken by EBMUD under the LMRMP. Actions taken 
by EBMUD in 2018, and those actions planned for 2019, are described in this section. 

A. FLOW 

Consultation with CDFW and USFWS, on a real-time basis, began during the 1992-1993 
salmon run with voluntary flow releases consistent with the LMRMP, and real-time 
consultation has continued since that time. In March 1996, EBMUD voluntarily began 
releasing flows to the lower Mokelumne River consistent with the flow requirements of 
the JSA. The 2018 releases to the lower Mokelumne River are summarized in this 
section. 

EBMUD owns and operates the gaging stations below Woodbridge Dam and below 
Camanche Dam and measures the flow in accordance with United States Geological 
Survey (USGS) stream gaging procedures. Releases were measured at Camanche Dam 
using its Accusonic flow meters. The flow data is verified by USGS staff annually and 
subsequently published in the USGS Water Data Reports, approximately one to two years 
later. Because of the delay between the time flow data are collected and the timing of 
publication in the USGS Water Data Reports, the 2018 flow data included in this report 
have not yet been verified or published by the USGS. 

On December 29, 1999, the State Water Resources Control Board (SWRCB) issued 
Water Right Decision 1641 (D-1641), a decision involving numerous parties throughout 
the Central Valley. Among other regulatory changes, D-1641 modified water rights on 
the Mokelumne River, significantly increasing assurances that operations under the JSA 
will provide the expected flows below Woodbridge Dam.  D-1641, which was re-
confirmed by the SWRCB’s Water Right Order 2000-2 on March 15, 2000, modified the 
water rights of both EBMUD and the Woodbridge Irrigation District (WID). It conforms 
EBMUD’s water rights to the FERC-approved JSA flow requirements and also requires 



Lower Mokelumne River Project – FERC Project No. 2916 
2018 Project Operations Report 
 

8 

WID to curtail its diversions at Woodbridge Dam that exceed its Permanent Regulated 
Base Supply entitlement released from Camanche Dam under its 1965 Agreement with 
EBMUD adequately to ensure that the JSA flows are met below Woodbridge Diversion 
Dam. 

2018 

In accordance with the November 27, 1998 FERC approval of the JSA, and based upon 
EBMUD’s end of September forecast of total Pardee and Camanche Reservoir storage on 
November 5, 2017, EBMUD provided “Normal and Above” JSA water year type 
Camanche dam flow releases from October 1, 2017 through March 31, 2018. Pardee and 
Camanche Reservoir actual total storage on November 5, 2017 was 480,020 acre-feet. 

Based on the California Department of Water Resources (DWR) April 1, 2018 forecast of 
605,000 acre-feet of unimpaired runoff into Pardee Reservoir, EBMUD operated under a 
“Below Normal” JSA water year type for Camanche Dam flow releases from April 1, 
2018 through September 30, 2018. Footnote 52 was in effect April 1, 2018 through June 
30, 2018.  

EBMUD is making, at a minimum, “Normal and Above” JSA water year type Camanche 
Dam flow releases from October 1, 2018 through March 31, 2019. This is based on 
EBMUD’s forecast of total Pardee and Camanche Reservoir storage on November 5, 
2018. Actual Pardee and Camanche reservoir storage on November 5, 2018 was 489,440 
acre-feet.  

As further described in the Adaptive Management and Pulse Flow Operations sections of 
this report, EBMUD’s 2018 flow operations included close coordination with the 
Partnership Coordinating Committee (PCC) and EBMUD’s Fisheries and Wildlife 
Division to utilize necessary flood control releases to provide seven pulses for salmon 
attraction and the up-migration. Flows at the Woodbridge Dam were also modulated to 
create two pulse flow releases in mid-November for the salmon attraction and the up-
migration. Through EBMUD coordination with the PCC, this management strategy made 
efficient use of flood control releases.  These pulse flows are credited with helping 
improve the salmon returns to the Mokelumne through reduced straying to other systems.  

                                                 
2 Footnote 5 refers to the fifth footnote in Attachment 1 (Below Normal Year Flow Schedule) of JSA, which 
requires additional releases from Camanche of up to 200 cfs dependent upon combined Pardee and Camanche 
storage levels in Below Normal year types.  This release is in addition to all other required releases to meet 
downstream obligations. 
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Calendar year 2018 actual Camanche Dam average daily flow releases and agreed JSA 
flow releases from Camanche Dam are shown in Table 2 and Figure 3. The average daily 
flows below Camanche Dam did not fall below the required minimum daily flow. 

Calendar year 2018 actual average daily flows and expected JSA flows below 
Woodbridge Dam are shown in Table 3 and Figure 4. Average daily flows below 
Woodbridge Dam fell one cfs below minimum daily expected flows on June 26th, 2018. 
The drop in average daily flow likely resulted from fish ladder maintenance work 
performed by WID. Given the small magnitude of deviation from the daily expected 
minimum flows and the deviation occurring at the end of the outmigration, EBMUD’s 
biologists determined that there was no impact to fisheries resources. EBMUD will 
continue to coordinate with WID to share information and data as it becomes available to 
make best faith efforts to continue to operate to meet JSA expected daily flows. 

In addition to the deviation from minimum daily expected flows, provisional fifteen 
minute flow readings revealed three temporary excursions from expected minimum flows 
below Woodbridge dam. The excursions in the fifteen minute data appear to have 
occurred during WID’s routine maintenance operations, such as fish screen cleaning and 
canal maintenance. These excursions and the deviation, at EBMUD’s gaging station, 
USGS No. 11325500 (“Mokelumne River below Woodbridge Dam”) are included in 
Appendix B (Tables B-1 through B-5) of this report. 
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Table 2:  Calendar Year 2018 Average Daily Release in Cubic Feet per Second 
from Camanche Dam 

 
 
1.  Releases from Camanche Dam in calendar year 2018 were made according to JSA Below Normal Year Mokelumne River 
minimum flow schedule, found in Attachment 1 to the JSA. Consistent with Footnote 5 to this Flow Schedule and based on 
combined Pardee and Camanche storage levels, releases above that otherwise called for by the Schedule were made as follows: 

a. April and May releases included an additional 200 cfs. 
b. June releases included an additional 100 cfs. 

2. Actual flow data has not yet been verified and published by the U.S. Geological Survey. 
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Figure 3: Calendar Year 2018 Average Daily Release in Cubic Feet per Second from Camanche Dam 
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Table 3:  Calendar Year 2018 Average Daily Flow in Cubic Feet per Second below 
Woodbridge Dam 

 
1. The provisional average daily flow for 6/26/2018 is 199 cfs; this deviation is attributed to maintenance work that was being done on 
the fish ladder. 
 Given the small magnitude of deviation from the daily expected minimum flows and the deviation occurring at the end of the 
outmigration, EBMUD’s biologists determined that there was no impact to biological resources. 
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Figure 4:  Calendar Year 2018 Average Daily Flow in Cubic Feet per Second below Woodbridge Dam 
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Adaptive Management  

The JSA contains an adaptive management provision related to minimum flows. The 
flow schedule may be changed to optimize fishery habitat and other ecosystem values as 
long as the total quantity of water released in any given year will not be less than the 
quantity of water provided by the flow requirements for that type of year. In 2018, 
because conditions were close to normal; EBMUD maintained Camanche releases higher 
than JSA minimum flows in the spring, summer, and fall, and provided a spring pulse for 
juvenile migration as well as fall pulse attraction flows in the fall.    

Water for 2018 pulse flows came from several sources: (1) 2000 AF of water pursuant to 
terms of the amended water right Permit 10478, (2) an agreed upon 3-day reduction in 
Footnote 5 releases at the end of May, and (3) additional releases from Camanche 
Reservoir to achieve flood control storage target, and (4) North San Joaquin Water 
Conservation District, a downstream Mokelumne River water user, meeting their required 
annual environmental flow releases by contributing toward pulse flows per CDFW 
request. EBMUD coordinated with the Partnership Coordinating Committee (PCC) on all 
the efforts mentioned above to gain PCC concurrence for the plan. 

Pulse Flow Operations 

In order to maximize the effectiveness of the fall pulse flows, the PCC has worked 
cooperatively with the USBR to develop a 5-year Delta Cross Channel (DCC) closure 
study plan to determine the effects of closures on stray rates. DCC operations during the 
up migration period may contribute to excessive straying of Mokelumne origin salmon to 
the American River. In 2018, DCC gates remained open for the majority of the adult fall 
chinook up-migration, and were only closed for 3-4 days three times in November, and 
then closed from November 30th to the end of the year. Analysis of return data beginning 
in 2010 indicate reductions in straying to the American River can be achieved with 
Mokelumne River pulse flows and DCC closures. In 2018, without those more rigorous 
closures, a high number of stray Mokelumne fish strayed to the American River, but the 
Mokelumne River fish numbers were also comprised of over 90% Mokelumne origin fish 
based on preliminary coded wire tag recovery data in the hatchery and the river. 

In 2018, EBMUD made water releases from Camanche Dam from September through 
November to meet fall flood control targets. Projections were made in the summer to 
determine what amount of water would need to be released. There was close coordination 
with the PCC and Fisheries and Wildlife Division to manage necessary releases to 
provide pulse attraction flows. From September to November, six pulses were planned, 
with the first three pulses with the highest peak of 1,550 cfs, and the remaining pulses 
with peak flows of 1,450 cfs and 1,050 cfs. The base flow was maintained at 450 cfs 
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during this time. The original plan for six pulses ended in early November, and WID also 
provided two operational pulses in mid-November.   

Pulse flow release timing was coordinated with the San Joaquin tributary planned 
releases, with Mokelumne releases slated to occur two weeks ahead of Stanislaus River 
releases, to minimize straying to the south. The final two pulses in mid-November were 
developed through collaboration with Woodbridge Irrigation District (WID) on 
reoperation of Woodbridge Dam elevations to support Chinook salmon and steelhead 
passage. Each pulse resulted in an increase in salmon numbers entering the Mokelumne 
River (see Figure 5).  
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Figure 5:  Daily Upstream Passage of Chinook Salmon at Woodbridge Dam Relative to Flow and Delta Cross 

Channel Closure, October–December 2018 
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Coded Wire Tag (CWT) return data clearly indicate that release locations for hatchery-
reared juvenile salmon play a significant role in straying.3 In 2007, CDFW released 
nearly the entire MRFH production in the San Pablo Bay region. While this practice may 
increase overall survival, it significantly increases straying rates. With the elimination of 
egg transfers the overall impact to Mokelumne returns is significant. In 2018, CDFW 
continued the practice of releasing production in net pens at Jersey Point, which previous 
return data indicates leads to less straying and better returns to the Mokelumne. 
Additionally, the duration of releases was reduced from 5 days in a row to 2 days in a 
row, which has increased overall survival by reducing predation on later release groups. 
Overall, these adaptive management efforts will maximize returns to the Mokelumne 
River while minimizing straying to other systems.  

2019 

EBMUD is committed, pursuant to the FERC Order, to “Normal and Above” JSA year 
type Camanche Dam flow releases through March 31, 2019. In accordance with the 
stipulation in Attachment 1 of the JSA, EBMUD will determine, based on the DWR 
forecasted unimpaired runoff into Pardee Reservoir as identified in the April 1, 2019 
DWR Bulletin 120, the JSA water year type which will govern EBMUD’s flow schedule 
for the period April 1, 2019 through September 30, 2019. EBMUD will report to the 
FERC in the February 2019 report on the flow releases made in accordance with the JSA 
during the entire calendar year 2018. EBMUD will include finalized flow data in an 
Appendix of the report as it is verified and published by USGS. Refer to Appendix C 
(Tables C-1 through C-4) for finalized flow data for the 2016 and 2017 calendar years. 

B. WATER QUALITY 

Water quality in the Mokelumne River Fish Hatchery (MRFH) and lower Mokelumne 
River continues to be actively managed by EBMUD through its extensive data collection 
and analysis, reservoir operations, and the use of EBMUD’s Hypolimnetic Oxygenation 
System (HOS). Supplemental chillers are used to sustain MRFH water temperatures in 
the optimal range for egg incubation. Sand filters remove suspended solids from the 
hatchery water supply. Ultra violet (UV) disinfection equipment continuously protects 
against pathogenic organisms. These measures increase fish survival, and decrease the 
need for use of medicated feed or chemical treatment of the water supply, and have 
reduced the effort needed to comply with provisions of the hatchery’s National Pollution 
Discharge Elimination System Permit (NPDES). The operation of Pardee and Camanche 

                                                 
3 M. Palmer-Zwahlen, and B. Kormos. December 2013. Recovery of Coded-Wire Tags from Chinook Salmon in 
California’s Central Valley Escapement and Ocean Harvest in 2011. California Department of Fish and Wildlife 
Fisheries Branch Administrative Report 2013-02. 
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Reservoirs is coordinated to maintain thermal stratification in Camanche Reservoir 
through October and manage water temperature for native fish in the lower Mokelumne 
River. The HOS is operated to prevent hydrogen sulfide formation in Camanche 
Reservoir. (The functions of the HOS system are described in Section IV.B.2 of this 
report). 

1. Reservoir Operations 

EBMUD has developed and implemented adaptive reservoir operations plans (which 
include management of cold water in the reservoir, reservoir water quality monitoring, 
and weekly review of conditions, modeling and forecasting of conditions, and scheduling 
of operations) that effectively meet the water temperature needs in the MRFH and the 
lower Mokelumne River. EBMUD manages temperatures in water released from 
Camanche Reservoir by keeping Camanche Reservoir thermally stratified until its surface 
waters naturally cool, usually in the fall. To maintain the volume of Camanche 
Reservoir's hypolimnion, which is needed to keep the reservoir thermally stratified, 
EBMUD manages the release of cold water available in Pardee Reservoir.  

EBMUD’s approach to managing the system is based on direct control of the cold water 
hypolimnion in both Camanche and Pardee Reservoirs. This approach has been 
developed operationally; incorporating a flexible response to several unique features of 
the Pardee Reservoir/Camanche Reservoir system, and is possible because of extensive 
monitoring during operation. The operational criteria for reservoir stratification in 
EBMUD's reservoir operations plan are: 

1. Maintain stratification in Camanche Reservoir to the extent feasible from May 
through October to provide cold water releases to the lower Mokelumne River 
and the MRFH during the fall. 

2. Maintain the stratification in Camanche by scheduling inflows of cold water from 
Pardee Reservoir, as needed, to replenish the hypolimnion of Camanche 
Reservoir. Releases from Pardee are normally not necessary for temperature 
management from approximately mid-November to April when Camanche 
Reservoir is cold and de-stratified. 

3. Make best efforts to maintain a minimum of 28,000 acre-feet of hypolimnetic 
volume in Camanche Reservoir through October whenever Pardee Reservoir 
volume exceeds 100,000 acre-feet. 

2018 

The operational plan used by EBMUD since 1990 has proven effective in maintaining 
thermal stratification in Camanche Reservoir during normal and above, below normal, 
and dry JSA water year conditions. Resulting temperatures are shown in Figure 6, 
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Calendar Year 2018 Mokelumne River Water Average Daily Temperatures of the 
Release from Camanche Dam. 

From April 1, 2018 through September 30, 2018 EBMUD operated under a “Below 
Normal” JSA water year type, with surplus releases in excess of the JSA minimum flows. 
In close coordination with the PCC and consistent with the JSA to adaptively manage its 
reservoir and use its best efforts to maintain a hypolimnion volume of 28,000 acre-feet in 
Camanche Reservoir, EBMUD continued to manage its reservoir operations and was 
successful in maintaining a hypolimnion volume above 28,000 acre-feet in Camanche 
Reservoir at the end of October.4 

Pardee and Camanche reservoirs were operated to successfully maintain stratification in 
Camanche Reservoir, and provide cold water releases in the lower Mokelumne River 
through the critical spawning period from October through December. EBMUD also 
provided bypass (sluice) flows from Camanche Reservoir to increase dissolved oxygen 
levels in the lower Mokelumne River when needed during 2018. 

2019 

EBMUD will also continue to manage Pardee and Camanche Reservoir operations based 
on real-time reservoir and riverine conditions. Pursuant to Section H.4 of the JSA, 
EBMUD will continue to consult with the Resource Agencies about changes in real-time 
Lower Mokelumne River Project operations. 

2. Hypolimnetic Oxygenation System 

EBMUD takes proactive steps to prevent naturally occurring hydrogen sulfide in 
Camanche Reservoir from entering the river. EBMUD studies found that when pure 
oxygen is added to Camanche Reservoir's anoxic hypolimnion, hydrogen sulfide 
production in the oxygenated area is eliminated. In response to these studies, EBMUD 
designed and installed, and began operating in 1993, a Hypolimnetic Oxygenation 
System (HOS) to add pure oxygen into the Camanche Reservoir hypolimnion. EBMUD 
monitors oxidation-reduction potential and dissolved oxygen concentrations in the 
hypolimnion (at elevation 115 ft.). The annual decision to activate the HOS is based on 
the dissolved oxygen concentration in the hypolimnion. The HOS is deactivated in 
anticipation of reservoir turnover in the fall. The HOS has proven to be very effective in 
preventing hydrogen sulfide formation in the Camanche Reservoir hypolimnion. 

                                                 
4 Midnight November 1, 2018 Camanche Reservoir Hypolimnion volume was greater than 28 TAF.  



Lower Mokelumne River Project – FERC Project No. 2916 
2018 Project Operations Report 
 

20 

2018 

The HOS was activated from July 11-17, 2018, and again on August 15, 2018 through 
November 26, 2018. The HOS has effectively prevented hydrogen sulfide formation. 

2019 

In 2019 EBMUD will continue to operate the HOS to manage the hydrogen sulfide 
concentrations for the benefit of the Camanche Reservoir, the lower Mokelumne River, 
and the MRFH. 
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Figure 6:  Calendar Year 2018 Mokelumne River Water Average Daily Temperatures of the Release from 

Camanche Dam 
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C. THE LOWER MOKELUMNE RIVER PARTNERSHIP 

1. The Partnership Steering Committee 

The Partnership Steering Committee (PSC), consisting of representatives from EBMUD, 
CDFW, NOAA Fisheries and USFWS, met on December 4, 2018. Minutes of the PSC 
meeting are included in Appendix D. The PSC continued to oversee the operation of the 
Partnership Coordinating Committee (PCC), the technical group of Partnership 
representatives that meets biannually to ensure timely implementation of the measures 
identified in the JSA and the Water Quality and Resource Management Program 
(WQRMP). The PCC met on April 5, 2018 and October 16, 2018. A total of 42 projects 
since 1999 have been approved for Partnership funding. See Section IV.C.2 of this report 
for projects approved for Partnership funding in 2018 and projects with activity in 2018. 

2. The Partnership Fund 

EBMUD established the $2 million Partnership Fund in 1999, pursuant to Section E.2 of 
the JSA, to provide support to the Partnership programs. The interest income earned 
provides operating funds to pay for projects and programs that protect and enhance the 
lower Mokelumne River ecosystem. Since its inception, the fund has earned $897,359. 
The available earnings, subtracting the funds that were already obligated to approved 
projects, were $152,400 as of December 31, 2018. 

Ongoing projects funded by the PSC with activity in 2018 for ecosystem protection and 
restoration in the lower Mokelumne River are summarized in Table 4 on the following 
page. 
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Table 4:  Partnership Fund-Supported Projects 2018 Activity Summary 

 

Project  
Title 

Project  
Sponsor 

Project  
Description 

Partnership Fund Additional Funding 

Date  
Approved  

by PSC 

Anticipated 
Project 

Completion 
Amount 

Obligated Amount Program 

2012-2014 Watershed 
Coordinator 

San Joaquin 
County 

Resource 
Conservation 

District 

Cost-share to continue 
support of SJCRCD 

watershed coordinator 
position 

4/23/2012 COMPLETED $30,000 - - 

2017 Upper 
Mokelumne River 

Watershed Salmonid 
Habitat Assessment 

Foothill 
Conservancy 

Assessment of 
potential salmonid 
habitat upstream of 

Pardee Reservoir (for 
possible species 
reintroduction in 

future) 

9/6/2017 COMPLETED $35,105 $10,000 Foothill 
Conservancy 

2017-18  Lower 
Mokelumne River 

Watershed Education 
Project – City of Lodi 

City of Lodi Educational field trips 
for students 10/10/2017 COMPLETED $9,576 - - 

2018-19 Lower 
Mokelumne River 

Watershed Education 
Project – City of Lodi 

City of Lodi Educational field trips 
for students  9/11/2018 Spring 2019 $6,900 - - 
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3. Water Quality and Resource Management Program 

The Water Quality and Resource Management Program (WQRMP), developed by the 
PSC in cooperation with NOAA Fisheries and the Mokelumne River Technical Advisory 
Committee (MRTAC) members, and in accordance with Sections E.3, F.5, and H.5 of the 
JSA, was submitted to FERC in June 1999 and approved by FERC on May 9, 2001. The 
WQRMP vision 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.  

EBMUD, the USFWS, and CDFW began implementing the specific WQRMP measures 
in 1999. These measures, including the ones implemented in 2017, are described in detail 
in Section IV.E, Research and Monitoring. 

4. Lower Mokelumne River Stakeholders Group 

The members and the role of the Lower Mokelumne River Stakeholders Group are 
specified in Section E.5 of the JSA. These members include public resource agency 
representatives, private landowners, community and non-profit organizations, and local 
government staff.  

At the time the Lower Mokelumne River Stakeholders Group was convened, the 
Mokelumne/Cosumnes Watershed Alliance (Watershed Alliance) and the Lower 
Mokelumne Watershed Stewardship Program (Stewardship Program) were already 
functioning organizations. These two groups’ areas of interest overlap geographically and 
share the same stakeholder base as the Lower Mokelumne River Partnership. To improve 
effectiveness and to eliminate redundant efforts, the PSC agreed that Partnership 
representatives would concentrate outreach activities by working directly with the 
existing Watershed Alliance and the Stewardship Program. Since 2006, the stakeholder 
outreach efforts have focused on support and cooperation with the Stewardship Program.  

The Lower Mokelumne River Stewardship Program (LMRSP) was initiated as a proposal 
to the former CALFED made by the San Joaquin County Resource Conservation District. 
EBMUD was a key contributor to this proposal, coordinating the implementation and 
participating in the biological monitoring necessary to complete the proposal. In 2018, 
EBMUD and the Partnership continued as regular participants in the work of the 
Stewardship Program Steering Committee to implement elements of the LMRSP.  

The Stewardship Program Steering Committee meets monthly and includes participation 
from private landowners, farmers, community groups, local government staff, and agency 
representatives, including representatives for EBMUD and PCC. In 2018, the 
Stewardship Program Steering Committee continued work towards increasing watershed 
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stewardship awareness among urban landowners along the Mokelumne River and 
elsewhere in the watershed through the distribution of the updated LMRSP Mokelumne 
River Watershed Owner's Manual and researching grant opportunities that would support 
the implementation of the Lower Mokelumne River Watershed Stewardship Plan. 
Additional information on the Stewardship Program, including the watershed owner's 
manual is available at www.sjcrcd.org. 

5. Additional EBMUD Stakeholder Activities 

2018 

In 2018, EBMUD pursued numerous opportunities to solicit Mokelumne River 
stakeholder participation independently of, but coordinated with, Partnership activities. 
Collaborative stakeholder activities that EBMUD representatives were involved with in 
2018 included the following:  

• Participation in the Mokelumne River Association (MRA). The mission of the MRA 
is to stimulate a greater understanding and a cooperative atmosphere and to provide 
information to the private owners, political entities, and public agencies responsible 
for the operation, maintenance, control, and management of Mokelumne River water 
systems. The MRA membership consists of representatives of any duly constituted 
public or private entity within the Mokelumne River Watershed. There are 19 public 
and private entities that are members of the MRA (1993-present). The MRA meets 
quarterly.  

• Ongoing cooperation with the U.S. Fish and Wildlife Service to implement the 
Central Valley Project Improvement Act’s Anadromous Fish Restoration Program 
(AFRP) on the Mokelumne River. The goal of AFRP is to make all reasonable efforts 
to at least double natural production of anadromous fish in California’s Central 
Valley streams on a long-term, sustainable basis. EBMUD continues to monitor 
anadromous fish populations in the lower Mokelumne River using the AFRP 
protocols, participates cooperatively in restoration activities through cost sharing, 
provides scientific data for the analysis of AFRP projects, and supports biological 
research activities throughout the lower Mokelumne River basin and Sacramento-San 
Joaquin Delta. In 2018, actions on the AFRP funded habitat restoration project 
included expanding the floodplain habitat created in 2015 to 0.5 acres, building up 
floodplain habitat built in 2016 approximately 1 foot in elevation, placing 150 cubic 
yards of spawning gravel to fill a large pool, and placing 500 cubic feet of spawning 
gravel in downstream riffle area for long term reach maintenance. 

• Participation in the CVPIA Science Integration Team to develop a structured decision 
making (SDM) model to develop CVPIA funding priorities for FY2018 and 
ultimately a 5-year plan. Staff are providing accurate empirical physical and 
biological data into the model to ensure the Mokelumne River is fairly represented in 
the process, and contributing technical input into the model scenarios to determine 
priorities. 
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• Participation in the 20th annual Sandhill Crane Festival in Lodi, CA on November 4-
5, 2017. The festival provides information and education as well as field trips to 
various locations along the lower Mokelumne River. The Sandhill Crane Festival 
seeks to promote broad public awareness of lower Mokelumne River natural resource 
values. EBMUD staff has led field trips to view bald eagles at Pardee Reservoir. 
(1997-present) 

• Participation in the 18th annual Central Valley Birding Symposium in Stockton on 
November 17, 2017. EBMUD staff led field trips on Pardee Reservoir. 

• Continuing participation in the Upper Mokelumne River Anadromous Fish 
Restoration Work Group. The workgroup’s mission statement is to “Reestablish a 
successfully reproducing population of fall-run Chinook salmon and or central valley 
steelhead in the upper Mokelumne River.” EBMUD staff is participating in the group 
to provide technical assistance in developing a plan that is based on sound science 
and addresses concerns from multiple stakeholders, resource agencies and other local 
entities. The group has developed a draft pilot project study plan has implemented a 
fish pathology study with the USFWS. A habitat assessment was completed in the 
upper watershed by Cramer Fish Sciences (for the Foothill Conservancy) in 2018.  
Ongoing activities include continued evaluation of issues related to pathology and 
seeking additional funding.  

• Continuing active involvement with the state’s Biologically Integrated Orchard 
Systems Program (BIOS) in San Joaquin County. BIOS is designed to support local 
agricultural growers through the use of biological pest control and ecologically 
friendly (Integrated Pest Management Program) agricultural methods. EBMUD 
biologists participate as advisors to individual farmers, UC Cooperative Extension 
specialists, and Natural Resource Conservation Service staff on wildlife issues in San 
Joaquin County. (1998-present) 

• Continuing active involvement with the Lodi-Woodbridge Winegrape Commission 
(LWWC). The LWWC is designed to support local grape growers through the use of 
biological pest control and ecologically friendly (Integrated Pest Management 
Program) agricultural methods. EBMUD biologists participate as advisors to the 
LWWC, individual farmers, UC Cooperative Extension specialists, and Natural 
Resource Conservation Service staff on wildlife issues in the lower Mokelumne River 
watershed. (1998-present) 

• Presentations on fish and wildlife issues to local sportsmen’s groups, community 
groups, local schools, and local fishing and environmental organizations. (Ongoing) 

• Periodic participation as docents for the Lodi Parks and Recreation Department by 
giving presentations, nature tours, and demonstrations on fish and wildlife issues in 
the lower Mokelumne River. (1998-present) 

• Providing continuing technical support to the San Joaquin County Resource 
Conservation District (SJCRCD) and private landowners to enhance anadromous fish 
habitat in Murphy Creek (a tributary to the lower Mokelumne River).  
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• Participating on the California Bay Delta Authority (CBDA’s) Watershed Public 
Advisory Sub-Committee and Ecosystem Restoration Sub-Committee. 

• Participating in San Joaquin Council of Governments Habitat Technical Advisory 
Committee meetings.  

• Participating in Mokelumne River Clean-up Day, which was associated with the 
Greater Sierra River Cleanup events. EBMUD provided dumpster, watercraft and 
personnel for the event.  

• Continue to participate with the U.S. Fish and Wildlife Service in the “Lower 
Mokelumne Safe Harbor Cooperative Agreement (SHA). (2007-present) The SHA 
covers the valley elderberry longhorn beetle on EBMUD land in San Joaquin County. 

• Continue to participate with the U.S. Fish and Wildlife Service in the “Safe Harbor 
Agreement for East Bay Municipal Utility District Lands in San Joaquin, Amador, 
and Calaveras Counties”, which was implemented in 2009. The SHA covers valley 
elderberry beetles, California tiger salamanders, and California red-legged frogs on 
EBMUD land in the aforementioned counties. 

• Participate in an annual “Kids Fishing Day” at Camanche South Shore (2014-present) 
Partnering with Camanche Concessionaire staff, local residents and local fishing 
groups to provide free angling opportunities and instruction to children under 12 
years of age. 

• Participation in the City of Lodi’s “Watershed Education Legacy” Program which 
connects Lodi Unified School District students to the Mokelumne River and 
watershed.  (2016-present) 

• Participation in the California Department of Water Resources Flood-MAR Research 
Advisory Committee (RAC) on the Terrestrial and Aquatic Environment Theme 
Subcommittee. Collaboratively compile recommendations to develop a Research and 
Data Plan that will be used to develop tools to guide the implementation of Flood-
MAR projects. This subcommittee will focus on providing information needed to 
make decisions about integrating groundwater recharge in the stewardship of 
California’s wildlife and ecosystems. FloodMAR is an integrated and voluntary 
resource management strategy that uses flood water resulting from, or in anticipation 
of, rainfall or snow melt for managed aquifer recharge on agricultural lands and 
working landscapes, including but not limited to refuges, floodplains, and flood 
bypasses (https://water.ca.gov/Programs/All-Programs/Flood-MAR). 

 
2019 

In 2019, EBMUD plans to continue the above activities, as well as search for new 
opportunities to participate in collaborative stakeholder activities. Specific efforts will be 
made to evaluate the implementation efforts and priorities of the Lower Mokelumne 
River Watershed Stewardship Plan and, for implementation efforts consistent with 
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Partnership objectives, to determine how Partnership funding could possibly support 
them.  

6. Surplus Water 

2018 

On April 24, 2018, the Board of Directors accepted the 2018 Water Supply Availability 
and Deficiency Report declaring the sufficiency of water to meet customer demands in 
2018, and EBMUD notified resources agencies of the availability of surplus water. .A 
copy of the letter of notification to the Resource Agencies is included in Appendix E of 
this report. 

D. MOKELUMNE RIVER TECHNICAL COOPERATION 

1. Mokelumne River Technical Advisory Committee 

EBMUD established the Mokelumne River Technical Advisory Committee (MRTAC) in 
1988 to improve communication and coordination among a variety of state and federal 
agencies, EBMUD, irrigation districts, and interest groups. Agencies and organizations 
that currently participate in the MRTAC include EBMUD, CDFW, USFWS, NOAA 
Fisheries, and Woodbridge Irrigation District (WID). California Sportfishing Protection 
Alliance (CSPA), San Joaquin County, the State Water Resources Control Board 
(SWRCB), and the Federal Energy Regulatory Commission (FERC) are also members of 
the MRTAC, but do not attend consistently. The MRTAC provides an interactive and 
proactive forum in which factors affecting lower Mokelumne River aquatic resources are 
identified, specific scientific investigations are formulated, technical data and analyses 
are presented and discussed, and agency activities are coordinated to improve the aquatic 
resources of the lower Mokelumne River. 

2018 

In 2018, the MRTAC met semiannually (alternating quarterly meetings between the 
MRTAC and the PCC). Representatives from WID, CDFW, EBMUD, USFWS, and 
NOAA Fisheries, participated in the MRTAC meetings held on February 15, 2018 and 
July 19, 2018.  

2019 

Pursuant to Section H.1 of the JSA, EBMUD, USFWS, and CDFW agree that they will 
continue to actively support the MRTAC as a technical information-sharing forum and 
that the Partnership Steering Committee will review the need for the MRTAC 
periodically, with input from the Stakeholders Group. The first meeting of 2019 will be 
held in late February. 
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2. Mokelumne River Science Database 

Section H.2 of the JSA specifies that EBMUD will develop a science database for the 
lower Mokelumne River. In 2018, EBMUD continued updating this database. The 
Mokelumne Science Database consists of two parts, the written record (reports, 
correspondence, scientific literature and historic documents) and an electronic database 
(Oracle® format). The written record is compiled and cataloged by EBMUD. EBMUD 
also provides scientific data to the Central Valley Project Improvement Act (CVPIA) 
Comprehensive Assessment and Monitoring Program (CAMP) to evaluate the relative 
effectiveness of CVPIA actions in restoring anadromous fish production. Recently, 
CAMP has developed a standardized database for juvenile outmigration monitoring in the 
California Central Valley. During this process EBMUD has worked with CAMP to 
transfer all juvenile trapping data collected on the lower Mokelumne River to the CAMP 
platform. Other contributors to the CAMP database include several resource agencies and 
associated contractors conducting juvenile outmigration monitoring in the California 
Central Valley.  

E. RESEARCH AND MONITORING 

In 1987, EBMUD initiated and presently continues proactive, comprehensive programs to 
monitor, research, and improve anadromous salmonids in the lower Mokelumne River 
and to investigate potential ecological factors affecting the lower Mokelumne River 
anadromous fishery. The programs encompass every freshwater life phase of lower 
Mokelumne River salmon including upstream migration, spawning, egg incubation, fry 
and juvenile rearing, and outmigration. As a result, EBMUD has carried out some of the 
most extensive monitoring and research activities on anadromous fish and their habitats 
in the Central Valley. EBMUD has made a significant commitment and contribution to 
improving the technical understanding of the lower Mokelumne River salmon resource 
through intensive in-river scientific investigations. The results of those investigations 
were used to develop the agreed upon flows and non-flow measures identified in the Joint 
Settlement Agreement.  

2018 

The ongoing research and monitoring actions undertaken pursuant to the JSA and 
WQRMP include:   

• Seasonal monitoring of fish populations in the lower Mokelumne River from 
Camanche Dam downstream to the San Joaquin River. 

• Enumeration of migrating adult Chinook salmon and steelhead by video monitoring 
at Woodbridge Dam.  
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• Salmon and steelhead redd surveys in the lower Mokelumne River between 
Camanche Dam and the Elliott Road Bridge. 

• Estimation of redd production and emigration of juvenile Chinook salmon and 
steelhead by operation of rotary screw traps.  

• Monitoring Camanche Reservoir water to measure temperature, pH, dissolved 
oxygen, conductivity, and oxidation-reduction potential. 

• Collection of monthly water samples in the lower Mokelumne River at the Elliott 
Road Bridge and in Camanche Reservoir at PENN20 to measure hardness, cadmium, 
copper, and zinc. 

• Monitoring of spawning reach substrate characteristics, including channel 
configuration and gradient. 

• Monitoring temperature, pH, dissolved oxygen, conductivity, and oxidation-reduction 
potential of the Mokelumne River Fish Hatchery water supply and effluent. 

• Continuing seasonal electrofishing and seining surveys of the lower Mokelumne 
River fish community. 

• Cooperation with the state-wide Constant Fractional Marking (coded-wire tagging) of 
Chinook salmon released from the Mokelumne River Fish Hatchery.  

• Continuing predation management and research program using stomach content 
analysis of  non-native salmonid predators from the Mokelumne River.  

• Genetic analysis of steelhead broodstock, and spawning matrix development to 
reduce pair relatedness and increase the number of family groups represented in the 
progeny. 

• Adaptive management actions to promote healthy fish populations include fall pulse 
flows to attract salmon and steelhead into the Mokelumne River; managing 
Camanche cold water pool adaptively to maximize benefit for fall run chinook 
salmon 

• Bathymetry surveys to develop a 2D model of the river bed to Woodbridge Dam to 
aid in habitat restoration projects. 

• Mokelumne River Riparian Diversion assessment to prioritize diversions for 
screening through a grant with USFWS, Anadromous Fish Restoration Program. 

• Assessment of the effects of feed rate on hatchery chinook maturation rates, to 
manage the return of 2 year old fish to the spawning population. 

 

2019 

EBMUD will continue similar research and monitoring activities in 2019.  
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F. HABITAT IMPROVEMENTS 

1. Ongoing Efforts 

EBMUD has continued to enhance the instream and riparian habitat of the lower 
Mokelumne River. These ongoing projects include: 

2018 

• Gravel Enhancement:  Gravel enhancement projects began in 1990. Clean, washed 
gravel of a size suitable for salmon spawning is placed in the river in appropriate 
locations and mixed with seasoned gravel. In 2018, the long-term maintenance of a 1-
mile restoration reach began when 720 yd3 of gravel were placed in degraded riffle 
and pool at the end of the reach. Since 1998, EBMUD has placed approximately 
49,000 yd3 of spawning gravel in the Lower Mokelumne River. 
 

• Floodplain Restoration: Two floodplain habitats (~1.0 acre) were created in the 
Mokelumne River Day Use Area to provide juvenile fish rearing and growth 
opportunities. The new floodplain habitats have been improved to inundate at ~600 
cfs (Tier 1) and ~1,000 cfs (Tier 2) and function as ephemeral habitats. In 2018, one 
of the floodplain habitats was expanded by 0.25 acres and the other was built-up to an 
elevation where the area will function as an ephemeral habitat.  

• Riparian Habitat Enhancement:  Developing a cooperative program with local 
interests to improve land management with agricultural best management practices 
and livestock grazing along riparian zones to reduce stream bank erosion and fine 
sediment input. EBMUD continues working with winegrape and walnut growers to 
enhance and restore riparian vegetation. 
Providing technical support in seeking grant funding to continue implementation of 
Lower Mokelumne River Stewardship Plan, primarily restoration and invasive plant 
removal. Anticipated funding sources include: Wildlife Conservation Board, USFWS 
Partners for Fish and Wildlife and Private Stewardship Grant Program, LMR 
Partnership, DWR, CBDA, Central Valley Joint Venture, and Ducks Unlimited.  

 

EBMUD has continued to support and collaborate with the Lower Mokelumne River 
Watershed Stewardship Program, including, but not limited to, the following projects:  

• Continuing implementation of $1.3 million SWQCB grant. This includes EBMUD 
involvement with prioritization for riparian restoration, permitting, and providing 
technical advice. 

• Participated in Lower Mokelumne River Restoration Tour coordinated by EBMUD 
and the San Joaquin County RCD. The tour involved local land owners, Department 
of Conservation staff from their office of government and environmental relations, 
the State Watershed Coordinator, Woodbridge Wine Grape Commission, and San 
Joaquin Council of Governments (SJCOG).  
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• Continuing to participate in the Student and Landowner Education and Watershed 
Stewardship (SLEWS) program.  

• Continuing to work with the San Joaquin County Farm Bureau to educate local 
teachers about farming and conservation practices along the Mokelumne River 
through the Ag in the Classroom program (2002 – present). 

• Continuing to work with NGO Environmental Defense, USFWS, and California 
Association of RCD’s to conduct management activities noted in the Lower 
Mokelumne River Safe Harbor Agreement for the valley elderberry longhorn beetle 
on EBMUD property in the Mokelumne River Watershed in San Joaquin County. 

• Continuing to work with the U.S. Department of Agriculture’s Natural Resources 
Conservation Service to promote Environmental Quality Incentives Program (EQIP), 
Wildlife Habitat Incentive Program (WHIP), and other federal programs that benefit 
watershed resources. 

• Restoration and Monitoring of Riparian Habitat Corridors along the Lower 
Mokelumne River. This project, funded by the CBDA ($859,405) and managed by 
the San Joaquin County Resource Conservation District, enhanced approximately 45 
acres of riparian habitat along two miles of the lower Mokelumne River to increase 
the diversity and richness of riparian birds. Monitoring will provide information about 
which plants benefit avian communities, reduce stream bank erosion, and enhance 
river functions for anadromous fish.  

2019 

Many of the above habitat improvement activities will continue in 2019.  

2. Fish Guidance Fence  

The guidance fence is put in place in conjunction with opening the fish ladder and is used 
to guide fish towards the ladder opening. The fence was installed on October 1, 2018. It 
is anticipated that it will be installed on the first Monday in October 2019 and operated 
through the steelhead migration season unless high flows require early removal.  
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• 1 Mar 2018  Lodi News-Sentinel  By John Bays 

Groundwater district explores 
irrigation options  

 

After local landowners voted down a 

proposed irrigation project on Monday, the 

North San Joaquin Water Conservation District 

began exploring other options during a 

meeting on Wednesday.  

The proposed South System Groundwater 

Improvement Project, an $18.75 million plan 

that would have pumped pressurized surface 

water from the Mokelumne River along seven 

miles of new pipeline to Bear Creek and Pixley 

Slough, allowing farmers to irrigate their crops 

with surface water instead of depleting 

groundwater, according to NSJWCD President 

Joe Valente.  

Approximately 49.5 percent of voters 

supported the project, Valente said, and 

roughly 50.5 percent opposed it. Out of 1,000 

ballots sent out, approximately 500 were 

returned, according to Dave Simpson, NSJWCD 

secretary. Simpson felt that many people 

opposed the project because they thought it 

was too expensive. Parcels of land within the 

district’s South System would have been 

assessed based on size to pay for the project, 

and Simpson said that landowners might have 

felt that they would not see any benefit from it.  

“People farther away from the pipeline 

didn’t really see this as providing any benefit 

to them. I guess some of that is when you’re 

dealing with groundwater, it’s kind of a 

mystery. Even the best consultants you can 

find can’t make a guarantee. We couldn’t 

guarantee that groundwater levels would 

maintain or rise,” Simpson said.  

During Wednesday’s meeting, the water 

district discussed building a new pump station 

in the Mokelumne River, as general counsel 

Jennifer Spaletta said the old pump is in need 

of replacement.  

“The pump station is very old and very 

ineffective, so the district has, for years, been 

looking at building a new pump station,” 

Spaletta said.  

Building a new pump station would cost 

between $2.7 million and $3.5 million, 

according to Spaletta. The district currently has 

$1.75 million from a settlement with the East 

Bay Municipal Utility District, she said, along 

with $400,000 in their county general account.  

To raise the additional $1.1 million, she 

advised the board to consider taking out a loan 

and asking landowners to pay a voluntary 

standby charge to repay the loan, or sell water 

to the City of Lodi when a surplus is available.  

Having already spoken with a construction 

company, Spaletta said that the board could 

split the pump station into two parts: First 

constructing the pump and installing piping 

and tie-ins, then building the platform and 

electrical controls.  

The district already has a permit with a 

window from April 1 to Oct. 13 in which to 

begin the first phase, which would cost 

approximately $1.75 million, Spaletta said, 

urging the board to reach a decision as soon as 

possible.  
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“To be frank, if we miss this window, I can 

predict that the cost of this project will 

increase by at least 10 percent,” Spaletta said.  

Tom Flinn, NSJWCD vice president and 

treasurer, expressed concerns that the current 

concrete pipeline has too many leaks that 

would result in water loss. Landowners would 

be responsible for maintaining and operating 

their own connections, he said, as grant funds 

would not be available unless the pipeline is 

replaced. Additionally, the newly-constructed 

pump station would not be useable until the 

second phase of the project has been 

completed, he said.  

“By making that move, we guarantee that 

we will not be able to operate the old system 

and can’t deliver water until Phase Two is 

complete. I am not in favor of utilizing a 

substantial amount of our annual revenue for 

this one project. We need to seek alternative 

sources of revenue or dedicated customers (of 

surface water) before we move forward with 

Phase Two,” Flinn said.  

With a three-person quorum of Valente, 

Flinn and Simpson, the board voted to approve 

Spaletta’s suggestion, and planned to hold 

community outreach workshops in the near 

future to solicit public input.  
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APPENDIX B 

 

FLOW EXCURSIONS/DEVIATION BELOW WOODBRIDGE DAM 
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Table B-1: Flow Below Woodbridge Dam March 5, 2018 

 
  Reading Date and 

Time Interval Unit JSA Water 
Year Type 

Golf Gage 
Measured 

Flow 
JSA Expected Flow 
(below WID Dam) 

3/5/2018 18:45 15 Minute cfs Normal and 
Above 100 100 

3/5/2018 19:00 15 Minute cfs Normal and 
Above 89 100 

3/5/2018 19:15 15 Minute cfs Normal and 
Above 86 100 

3/5/2018 19:30 15 Minute cfs Normal and 
Above 96 100 

3/5/2018 19:45 15 Minute cfs Normal and 
above 120 100 

 
1.  The provisional average daily flow for 3/5/2018 is 162 cfs. 
2.  The 3/5/2018 temporary flow excursion occurred due to low flow conditions when WID was refilling Lodi 

Lake. 
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Table B-2: Flow Below Woodbridge Dam March 6, 2018 

      Reading Date and 
Time Interval Unit JSA Water 

Year Type 
Golf Gage 
Measured 

Flow 
JSA Expected Flow 
(below WID Dam) 

3/6/2018 11:30 15 Minute cfs Normal and 
Above 110 100 

3/6/2018 11:45 15 Minute cfs Normal and 
Above 98 100 

3/6/2018 12:00 15 Minute cfs Normal and 
Above 89 100 

3/6/2018 12:15 15 Minute cfs Normal and 
Above 85 100 

3/6/2018 12:30 15 Minute cfs Normal and 
Above 86 100 

3/6/2018 17:45 15 Minute cfs Normal and 
Above 82 100 

3/6/2018 18:00 15 Minute cfs Normal and 
Above 79 100 

3/6/2018 18:15 15 Minute cfs Normal and 
Above 87 100 

3/6/2018 19:45 15 Minute cfs Normal and 
Above 85 100 

3/6/2018 20:00 15 Minute cfs Normal and 
Above 83 100 

3/6/2018 20:15 15 Minute cfs Normal and 
Above 91 100 

3/6/2018 20:30 15 Minute cfs Normal and 
Above 106 100 

 
1.  The provisional average daily flow for 3/6/2018 is 104 cfs. 
2.  The 3/6/2018 temporary flow excursion occurred due to low flow conditions when WID was refilling Lodi 

Lake. 
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Table B-3: Flow Below Woodbridge Dam June 26, 2018 

      Reading Date and 
Time Interval Unit JSA Water 

Year Type 
Golf Gage 
Measured 

Flow 
JSA Expected Flow 
(below WID Dam) 

6/26/2018 8:30 15 Minute cfs Below Normal 207 200 

6/26/2018 8:45 15 Minute cfs Below Normal 165 200 

6/26/2018 9:00 15 Minute cfs Below Normal 126 200 

6/26/2018 9:15 15 Minute cfs Below Normal 104 200 

6/26/2018 9:30 15 Minute cfs Below Normal 94 200 

6/26/2018 9:45 15 Minute cfs Below Normal 94 200 

6/26/2018 10:00 15 Minute cfs Below Normal 96 200 

6/26/2018 10:15 15 Minute cfs Below Normal 98 200 

6/26/2018 10:30 15 Minute cfs Below Normal 110 200 

6/26/2018 10:45 15 Minute cfs Below Normal 160 200 

6/26/2018 11:00 15 Minute cfs Below Normal 195 200 

6/26/2018 11:15 15 Minute cfs Below Normal 210 200 
 
1. The provisional average daily flow for 6/26/2018 is 199 cfs. 
2. The 6/26/2018 deviation occurred due to fish ladder maintenance work. 
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Table B-4:  Flow below Woodbridge Dam November 14, 2018 

    
 

 Reading Date and 
Time Interval Unit JSA Water 

Year Type 
Golf Gage 
Measured 

Flow 
JSA Expected Flow 
(below WID Dam) 

11/14/2018 14:15 15 Minute cfs Normal and 
Above 101 100 

11/14/2018 14:30 15 Minute cfs Normal and 
Above 98 100 

11/14/2018 14:45 15 Minute cfs Normal and 
Above 96 100 

11/14/2018 15:00 15 Minute cfs Normal and 
Above 94 100 

11/14/2018 15:15 15 Minute cfs Normal and 
Above 93 100 

11/14/2018 15:30 15 Minute cfs Normal and 
Above 91 100 

11/14/2018 15:45 15 Minute cfs Normal and 
Above 90 100 

11/14/2018 16:00 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 16:15 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 16:30 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 16:45 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 17:00 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 17:15 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 17:30 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 17:45 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 18:00 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 18:15 15 Minute cfs Normal and 
Above 89 100 

11/14/2018 18:30 15 Minute cfs Normal and 
Above 90 100 

11/14/2018 18:45 15 Minute cfs Normal and 
Above 90 100 

11/14/2018 19:00 15 Minute cfs Normal and 
Above 90 100 

11/14/2018 19:15 15 Minute cfs Normal and 
Above 90 100 

11/14/2018 19:30 15 Minute cfs Normal and 
Above 90 100 

11/14/2018 19:45 15 Minute cfs Normal and 
Above 91 100 

11/14/2018 20:00 15 Minute cfs Normal and 
Above 91 100 
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11/14/2018 20:15 15 Minute cfs Normal and 
Above 91 100 

11/14/2018 20:30 15 Minute cfs Normal and 
Above 91 100 

11/14/2018 20:45 15 Minute cfs Normal and 
Above 93 100 

11/14/2018 21:00 15 Minute cfs Normal and 
Above 93 100 

11/14/2018 21:15 15 Minute cfs Normal and 
Above 93 100 

11/14/2018 21:30 15 Minute cfs Normal and 
Above 93 100 

11/14/2018 21:45 15 Minute cfs Normal and 
Above 94 100 

11/14/2018 22:00 15 Minute cfs Normal and 
Above 94 100 

11/14/2018 22:15 15 Minute cfs Normal and 
Above 94 100 

11/14/2018 22:30 15 Minute cfs Normal and 
Above 94 100 

11/14/2018 22:45 15 Minute cfs Normal and 
Above 96 100 

11/14/2018 23:00 15 Minute cfs Normal and 
Above 97 100 

11/14/2018 23:15 15 Minute cfs Normal and 
Above 97 100 

11/14/2018 23:30 15 Minute cfs Normal and 
Above 97 100 

11/14/2018 23:45 15 Minute cfs Normal and 
Above 98 100 

 
1. The provisional average daily flow for 11/14/2018 is 178 cfs. 
2. The cause of 11/14/2018 temporary flow excursion is likely due to operational maintenance work. 
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Table B-5:  Flow below Woodbridge Dam November 15, 2018 

Reading Date and 
Time Interval Unit JSA Water 

Year Type 
Golf Gage 
Measured 

Flow 
JSA Expected Flow 
(below WID Dam) 

11/15/2018 00:00 15 Minute cfs Normal and 
Above 98 100 

11/15/2018 00:15 15 Minute cfs Normal and 
Above 98 100 

11/15/2018 00:30 15 Minute cfs Normal and 
Above 100 100 

11/15/2018 00:45 15 Minute cfs Normal and 
Above 100 100 

11/15/2018 1:00 15 Minute cfs Normal and 
Above 101 100 

 
1. The provisional average daily flow for 11/15/2018 is 189 cfs. 
2. The cause of 11/15/2018 temporary flow excursion is likely due to operational maintenance work. 
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APPENDIX C 

 

 

USGS VERIFIED FLOW DATA FOR 2016 AND 2017 
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Table C-1:  Calendar Year 2016 – USGS Verified Average Daily Flow from 
Camanche Dam 
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Table C-2:  Calendar Year 2017 – USGS Verified Average Daily Flow from 
Camanche Dam 
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Table C-3:  Calendar Year 2016 – USGS Verified Average Daily Flow below 
Woodbridge Dam 
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Table C-4:  Calendar Year 2017 – USGS Verified Average Daily Flow below 
Woodbridge Dam 
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Mokelumne River Partnership  
Steering Committee Minutes 

December 4, 2018 
9:00 am – Noon 

 
 
Attendance: USFWS: Dan Welsh*, Mark Gard 

 CDFW: Tina Bartlett*, Kevin Thomas, Colin Purdy, Jay Rowan  
 NMFS:  Monica Gutierrez  
 EBMUD:  Richard Sykes*, Mike Tognolini Jose Setka, Rick Leong, Michelle Workman, Robyn 

Bilski, Dave Briggs (by phone), Heidi Chou (by phone),  
 *JSA Steering Committee representatives 

 
Meeting Location: CDFW Region 2 Office, 1701 Nimbus Road (Rancho Cordova) 
 
Meeting began with self-introductions.  Richard Sykes shared that he will be retiring from EBMUD in a couple of 
weeks.  He offered some thoughts and reflections on the work that this committee has accomplished together 
and extended his thanks to each around the table for collaborative successes over the years.  Richard 
introduced Mike Tognolini, EBMUD’s new Director of Water and Natural Resources and EBMUD’s 
representative moving forward on the Partnership Steering Committee.  Mike introduced himself to the 
committee and expressed that he is looking forward to working with the group to continue this great 
collaborative effort.  Tina Bartlett then shared that she will be leaving her Regional Manager position in CDFW 
Region II (North Central Region) and will become CDFW Region I (Northern Region) Regional Manager in 
Redding beginning in January 2019.  Tina also shared her appreciation of all the work the Lower Mokelumne 
River Partnership has accomplished and has enjoyed being part of it.  Tina said that Kevin Thomas is the 
current temporary Regional Manager.  Richard commented that in retirement he will be doing some work for 
the Mattole Salmon Group in the North Coast and that it would be likely that he and Tina’s paths would cross in 
her new position.     
 
 

 
1. 2018 Mokelumne River Fisheries Review (Robyn Bilski):  Robyn provided the report on 2018 

Mokelumne River fisheries research activities, management, and outmigration and escapement 
monitoring results.  Robyn reported that water temperatures for egg incubation have been great in 
2018.  

 
 

a. Brood Year 2017 Outmigration:   Robyn began her presentation with information on BY 2017 
outmigration trapping data.  Robyn stated that EBMUD utilizes an upstream rotary screw trap 
located at Vino Farms and a downstream rotary screw trap at Golf.  Robyn shared that the 
upstream trap provided an in-river production estimate of 456K juvenile Chinook salmon and  
the downstream trap provided an estimate of about 40K juvenile Chinook salmon reaching 
that point in the river.  Michelle Workman shared that EBMUD is planning to place a third 
rotary screw trap in the river (about halfway between the two existing traps) with the hope of 
narrowing down and helping to identify areas of concern that may be having a negative impact 
on outmigration survival of juvenile salmon. 
 

b. Hatchery Summary:  Next Robyn reviewed 2018 hatchery releases by number and location.  
Of the 5.6 million juvenile Chinook salmon released, approximately 4M were mitigation fish 
released to the Sherman Island net pens, 740K were enhancement fish released at Half Moon 
Bay, 400K were rearing study fish released at Sherman Island, and 400K were released in the 
lower Mokelumne River at Woodbridge and Mokelumne River Fish Hatchery. Robyn also 
reported that 100K yearling Steelhead were released at Feist Ranch and another 195K at 
New Hope. Robyn reported that approximately 5.3M salmon eggs have been taken through 
11/21/18. Preliminary coded-wire tag recovery data indicate that 96% of the adult salmon 
entering the hatchery were of Mokelumne-origin.  
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c. 2018 Habitat Restoration Activities:  Next Robyn provided a summary of the 2018  habitat 

restoration activities.  Habitat monitoring continued in the SHIRA gravel enhancement reach 
with a focus on examining movement of substrate following the very wet 2017 year.  Robyn 
reported that approximately 900 cubic yards of gravel has moved downstream from the 
SHIRA site.    Floodplain habitat restoration activities continued in the Mokelumne Day Use 
Area with expansion of the floodplain created in 2015 and the addition of fine sediment to the 
2016 floodplain area. Robyn reported that about 500 cubic yards of spawning gravel was 
added as part of reach maintenance.   

 
d. 2019 Habitat Restoration Plans:  Robyn shared that the work planned for 2019 will include 

ongoing hydraulic modeling, restoration design, maintenance of existing floodplain areas and 
spawning gravel enhancement areas, and the addition of up to 3 acres of new floodplain 
habitat. 

 
e. 2018 Escapement:  Robyn reported on the 2018 escapement monitoring to-date.    Robyn 

said that 6 planned attraction flows were implemented by EBMUD. Additional pulse flows 
were provided by Woodbridge Irrigation District beginning on 11/6/18.  Also, the Delta Cross 
Channel gates were closed weekly between 11/5/18-11/30/18.  Following 11/30/18, they were 
closed indefinitely. As of 11/28/18, 16,355 Chinook salmon passed WID dam.  Robyn then 
showed a graph of the attraction flows, which appeared very successful based on daily 
salmon passage data. Robyn then provided a report on the demographics of the 2018 run 
(41% adult female, 24% adult male, 9% grilse female, and 26% grilse male).   
 

f. 2018 Redd Survey:  Robyn reported that 1,320 Chinook salmon redds were counted as of 
11/27/18, with 92% of the redds occurring in Reach 6.  Zero O. mykiss redds were counted as 
of 11/27/18.              
 

g. 2017 Additional Activities:  Robyn provided an update on the ongoing diversion surveys being 
conducted on the lower Mokelumne River to assess potential impacts from small diversion 
pumps. 7 diversion surveys have been completed between Camanche Reservoir and tidal 
influence and 54 active/potentially active diversions have been identified (with 47 that did not 
have fish screens).  Landowner outreach will continue to identify those interested in a 
screening project and  the diversion survey report will be completed in 2018.    Robyn shared 
an update on the rearing study in progress at the Mokelumne hatchery. This study will 
evaluate if reduction of feed rates and/or rearing temperatures can effectively decrease 
growth rates to reduce precocious maturation of Mokelumne hatchery-origin salmon.  Robyn 
shared some preliminary results from the first year of the rearing study and the second year of 
the study is underway.  Robyn then reported on the preliminary results from the 3-year 
barging study (2015-17).  These preliminary results indicate that barging of juvenile fish as 
part of their outmigration is beneficial for outmigration survival and escapement. Finally, 
Robyn shared the 2017 ocean recovery data, which has shown that the San Joaquin 
tributaries (primarily the Mokelumne) have contributed 35% (recreational) and 20% 
(commercial) to the ocean fishery.          

 
2. Water Supply Update: (Heidi Chou – by phone) Heidi provided a review of the 2018 Water Year.  Heidi 

first reported that the Mokelumne watershed received 42.66” of precipitation during WY 2018 that 
resulted in 600 TAF of runoff and, in September, 650 TAF of system storage.  .  Heidi then reviewed 
river temperature and Camanche Reservoir hypolimnion volume data.  River temperatures were 
significantly lower in 2018 and the Camanche Reservoir hypolimnion currently stands at 56 TAF.     
Heidi reported that the JSA water year type for the period of October 2018 to March 2019 is “Normal 
and Above” based upon combined storage of Pardee and Camanche Reservoirs on Nov. 5, 2018.   
 

 
3. Update on MRFH Hatchery Coordination Team: (Jose Setka) Jose shared that Cramer Fish Sciences 

has been hired to produce the HGMP and that a draft report is anticipated in 2019. 
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4. Update on Partnership Fund and Lower Mokelumne Stewardship group activities (Rick Leong) Rick 
stated that the current available balance Fund, as of September 30, 2018, was $140,456.  Rick shared 
that there were no new project proposals.  Dan Welsh commented that more project proposals are 
needed.  Jay asked if increasing angler access could be a program considered for the Partnership 
Fund.  Rick explained that the Steering Committee developed funding criteria for the Partnership Fund 
and that if the angler access effort met the Partnership’s criteria for meeting the objectives established 
for the Partnership, it could be considered.   Rick shared that the Stewardship Steering Committee 
continues to be a place for sharing information, especially amongst private landowners, but there have 
not been any on-the-ground landowner projects in a while.  Rick stated that EBMUD is trying to 
schedule a water supply operations forum/open house for landowners along the river and Rick said 
that the LMR Stewardship Steering Committee could be an ideal host since it is a forum made up of 
landowners.  Michelle shared that the Stewardship Steering Committee is also trying to update their 
email database for information distribution.     
 

5. Upper Mokelumne River Habitat Assessment (Michelle Workman)  Michelle reported that the habitat 
assessment report completed by Cramer Fish Sciences was completed.  Michelle reported that 
pathology continues to be one of the primary concerns of the CDFW, especially IHN (Infectious 
hematopoietic necrosis).  Members of the Partnership Steering Committee discussed previous 
examples in other parts of the state when a re-introduction process ended up having a large negative 
impact of the fishery.  Michelle explained that this project on the upper Mokelumne, if attempted, would 
only be a small, contained, trial.    
 

6. SWRCB Delta Water Quality Control Plan Update (EBMUD and CDFW) The Steering Committee 
members discussed the State Board’s Delta Water Quality Control Plan Update process.  Jose shared 
the Voluntary Agreement process on the proposed VA for the Mokelumne has become stalled as DWR 
continues to evaluate next steps.        
 

7. Updates from Steering Committee Members (All):   Robyn Bilski asked Monica Gutierrez about the 
status of the 5-year Steelhead report.  Monica said that she would check and report back.  Dan Welsh 
shared that the USFWS has a large volume of Biological Opinion work ahead over the next 2 years 
related to OCAP and other projects around the state.  Mark Gard shared that Jeff McLain is now the 
Field Supervisor at the USFWS Lodi Office.    

 
8. Meeting Adjournment: The meeting adjourned at Noon. 
 

Respectfully submitted by: Rick Leong 
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NOTIFICATION OF AVAILABILITY FOR SALE OF SURPLUS MOKELUMNE 

RIVER WATER 

 



~C> EASTBAY 
<..L> MUNICIPAL UTILITY DISTRICT 

May 3, 2018 

Tina Bartlett, Regional Manager 
CA Department of Fish and Wildlife 
1701 Nimbus Road, Suite A 
Rancho Cordova, CA 95670 

Jan Knight, Deputy Field Supervisor 
US Fish & Wildlife Service 
2800 Cottage Way, Room W-2605 
Sacramento, CA 95825 

Subject: Lack of Availability of Additional Mokelumne River Water 

Dear Ms. Bartlett and Ms. Knight: 

The Federal Energy Regulatory Commission's November 27, 1998 Order approved the March 1998 
Joint Settlement Agreement (JSA) between the East Bay Municipal Utility District (District) and 
your agencies. Section F.3 of the JSA provides that the District notify your agencies of the 
availability of additional Mokelumne River water. Based on the 2018 hydro logic conditions and the 
District' storage levels, there will be no water that is surplus to the District needs. 

Enclosed is a copy of the 2018 Water Supply Availability and Deficiency Report accepted by the 
District's Board of Directors at their April 24, 2018 meeting. In low water years, this annual report 
provides the basis for the Board's consideration of demand management measures. In years of 
excess supply, this report provides the basis for the Board's determination of sufficient water supply. 

The 2018 assessment, based on the Department of Water Resources' April 1st projected Mokelumne 
River runoff of 605 thousand acre-feet into Pardee Reservoir, concludes that water year 2018 is a 
"Below Normal" year. Flood control releases are being made and have occurred earlier this year as 
necessary to meet flood control obligations. Pursuant to the JSA, the District will provide flow 
releases to the lower Mokelumne River according to the "Below Normal" water year type. Pulse 
flow operations are planned for this May, and pulse flow timing would be coordinated with the 
resource agencies and downstream Mokelumne River water users. Fall pulse flows will be 
determined in the fall. 

If you have any questions regarding this matter, please contact Priyanka K. Jain, Senior Civil 
Engineer at (510) 287-1153 or prirnnka. jain0'ebmud.com. 

Sincerely, 

~ r/-4i, 
LenaL. Tam 
Manager of Water Resources Planning 

LLT:PKJ:gjc 
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<B 
EBMUD 

AGENDA NO. 
MEETING DATE April 24, 2018 

TITLE 2018 WATER SUPPLY AVAILABILITY AND DEFICIENCY REPORT 

£&1 MOTION------ D RESOLUTION DORDINANCE 

RECOMMENDED ACTION 

1. File the Water Supply Availability and Deficiency Report in conformance with District Policy 
9.03 - Water Supply Availability and Deficiency. 

2. Declare that the District's water supply is sufficient for meeting customer demands in 2018. 

SUMMARY 

The annual Water Supply Availability and Deficiency Report is prepared and submitted to the 
Board of Directors pursuant to Policy 9.03 - Water Supply Availability and Deficiency. The 
report evaluates the adequacy of the current year's (2018) water supply. In low water years, this 
annual report provides the basis for the Board's consideration of possible demand management 
and/or supplemental supply measures as part of the District's Drought Management Plan. In years 
of available water supply, this report provides the basis for the Board's determination of additional 
availability of water for potential use by others. 

For 2018, the end of September total system storage (TSS) is projected to be full, greater than 630 
thousand acre-feet (TAF), resulting in the District's water supply being sufficient to meet 
customer demands in 2018. The 2018 assessment also concludes that projected runoff and water 
storage require designating 'Below Normal' water year type flows in the lower Mokelumne River 
under the District's Joint Settlement Agreement (JSA). This determination is based on the State of 
California Department of Water Resources' (DWR) April 1 snow survey. The Mokelumne River 
runoff forecast as of April 9 is 7 6 percent of average. 

DISCUSSION 

2018 Water Supply and Demand Assessment 

Current year water supply availability is determined by forecasting the amount of water that will 
be stored in District reservoirs on September 30, which marks the end of the "water year." This 
forecast is a two-step calculation. First, the amount of TSS as of September 30 is determined by 
adding projected runoff amounts to existing storage levels. The second step is the subtraction of 
anticipated customer demands and the volume of water that must be released from the District's 
storage reservoirs to meet downstream obligations. These obligations include minimum flows for 
fishery requirements, use by senior water right holders, and water requirements by other 

Funds Available: FY Budget Code: 

DEPARTMENT SUBMITTING DEPARTMENT MANAGER or DIRECTOR APPROVED 

Water and Natural Resources /tllu~!., 
Contact the Office of the District Secretary with questions about completing or submitting this form. 

21.
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downstream interests. If the projected TSS on September 30, 2018 exceeds 500 T AF, the District's 
water supply is deemed sufficient to meet customer needs. If the sum is less than 500 TAF, the 
District's water supply is deemed deficient. 

The dry winter in the early part of water year 2018 resurrected memories of the recent drought in 
California, but powerful storms in March helped improve storage levels. The water year total 
precipitation as of April 9 in the Mokelumne watershed is 48.28 inches (94 percent of average) 
and the total precipitation in the East Bay is 27 .15 inches (79 percent of average). The median 
unimpaired runoff projection is 565 T AF, and this corresponds to a median projection for TSS at 
the end of September of 630 TAF. These projections are based on DWR's April 1 snow survey. 
With customer usage lower than the 2013 levels, the median runoff conditions combined with 
suppressed customer demands will enable the TSS to be greater than 500 TAF at the end of the 
current water year, the threshold for determining that the District's water supply for 2018 is 
sufficient. 

The water year type is classified as "Below Normal," based on DWR's April 1 forecast for 
unimpaired runoff of 605 TAF into Pardee Reservoir. The "Below Normal" condition will 
determine the requirements for the releases from Camanche Reservoir and the flow expected 
below Woodbridge Dam during the April 1, 2018 through September 30, 2018, in accordance with 
the JSA year-type flow schedule. 

The JSA requires additional releases from Camanche Reservoir of up to 200 cubic feet per second 
dependent upon combined Pardee and Camanche storage levels in Below Normal year types. 
Storage levels will hit those triggers this year, and these releases will be in addition to all other 
required releases to meet downstream obligations. 

Based on current 2018 runoff projections for the remainder of the year, Woodbridge Irrigation 
District will receive its full base supply of 60,000 acre-feet (AF); Jackson Valley Irrigation 
District will receive its maximum entitlement of 3,850 AF; and North San Joaquin Water 
Conservation District (NSJWCD), a junior water right holder, may not receive the 20,000 AF they 
requested on January 22, 2018 as there may not be adequate water to store the requested full 
amount during the storage season. Runoff projections will continue to be updated through May 
and if runoff is found to be sufficient, the District will notify NSJWCD that storage is available. 
Flood control releases are being made currently and have occurred earlier this year as necessary to 
meet flood control obligations. 

The JSA provides that the District notify resources agencies of the availability of surplus water. 
There will be no surplus water based on current projections. 

State Regulations 

EBMUD continues to comply with the State Water Resources Control Board (SWRCB) regulatory 
requirements for monthly reporting on water usage. There are no current drought water-use 
restrictions in effect. 
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DREAM Project 

The Demonstration Recharge Extraction and Aquifer Management (DREAM) project is a pilot 
conjunctive use groundwater replenishment project to enable banking of up to 1,000 AF of water. 
This project is a joint effort of the San Joaquin County (County), the NSJWCD, and the District. 

On March 23, the State Water Resources Control Board (SWRCB) granted the District a permit 
for the DREAM Project. The permit enables the project to start testing the viability of 
groundwater banking and extraction. Surplus water for the DREAM Project is not projected to be 
available at this time. However, runoff projections will continue to be updated and if found 
sufficient, the District will begin deliveries this year and continue for an additional one to two 
irrigation seasons. 

Bayside Groundwater Project - Phase 1 

This project is designed to store excess water in the East Bay Plain Groundwater Basin by 
injecting drinking water during wet years for later extraction during dry years. The District 
obtained a permit from the SWRCB in 2007 to inject water into the aquifer. This permit remains 
current. The District also applied to the State's Division of Drinking Water (DDW) for the permit 
to extract and use the groundwater in the event drought conditions return. The DDW has not 
approved the permit at this time. 

In 2017, the District injected water for five days to test the groundwater aquifer's reaction. The 
test took place from February 10, 2017 to February 12, 2017 and just over 1.3 million gallons 
were injected. Since then, no water has been injected at Bayside. The District may inject water 
into the Bayside aquifer later this year, depending on availability of water in the upper San 
Leandro watershed. 

Pulse Flow Operations 

Pulse flows are intended to mimic the natural variability found in undammed rivers, and help cue 
fish migration. The District conducted multiple pulse flow releases in the fall of 201 7. Each pulse 
resulted in an increase in salmon returning to the Mokelumne River. 

This year, staff will develop a spring pulse flow plan to be operated in May to assist outmigrating 
juvenile salmon. Pulse flow timing would be coordinated with other fishery resource agencies and 
downstream Mokelumne River water users. Fall pulse flows will be determined in the fall. 

I:\SEC\2018 Board Related Items\042418_Board Agenda ltems\WNR-2018 Water Supply Availability Deficiency Report.docx 
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