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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 the previous calendar year 

(2012), and those it plans to implement in the current calendar year (2013), pursuant to the JSA, 

to protect and enhance the fishery resources and ecosystem of the lower Mokelumne River.  
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II. INTRODUCTION 
 

This submittal is EBMUD’s Project Operations Update Report0F

1 for 2012. EBMUD 

actions in 2012 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, 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 

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 2011). 
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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 2012 calendar year and efforts planned for 2013. Section V contains the 

appendices.  
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III. STATUS OF THE LOWER MOKELUMNE RIVER SALMON 
POPULATION 
 

Through the 1990s and into 2012, the lower Mokelumne River Chinook salmon 

population continues to demonstrate characteristics consistent with long-term sustainability. The 

fall-run Chinook salmon escapement of 12,090 in 2012 was well above the long term average 

and was the third largest for the lower Mokelumne River during the period 1990 - 2012 (see 

Table 1 and Figure 1). EBMUD and WID continue to work cooperatively in managing 

operations to maximize the accuracy of monitoring systems. 

 

Table 1:  Lower Mokelumne River Fall-Run Chinook Salmon Data, 1989-2012. 

Year

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 57 343
1993 11,006 172,442 3,157 2,164 993 31 530
1994 554 142,670 3,157 1,919 1,238 39 774
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 1,322
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 41 623
2000 107,134 61,391 7,423 5,450 1,973 27 987
2001 37,754 81,580 8,116 5,809 2,307 28 843
2002 11,791 66,132 10,759 7,919 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 16,144 5,738 10,406 64 2,170
2006 1,008,289 179,264 5,861 4,138 1,723 29 754
2007 10,349 29,278 1,519 1,049 470 31 305
2008 1,835 16,512 412 239 173 42 63
2009 960 29,654 2,232 1,552 680 31 248
2010 4,243 63,106 7,188 5,276 1,192 27 310*
2011 228,829 52,288 18,589 15,922 2,767 14 563
2012 13,888 38,049 12,090 6,620 5,470 45 1,286

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

Percent 
Natural 

Spawners of 
Total

Number of 
Redds

Outmigration
Total 

Escapement
Hatchery 
Returns

Natural 
Spawners
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Figure 1:  Lower Mokelumne River Fall-Run Chinook Salmon Escapement, 
 1940-2012. 

 

Pacific salmon stocks have been stressed for decades by threats to their stream and 

estuary habitats. These threats include water diversions, dams, urbanization, sedimentation, 

pollution, habitat modification, droughts, and predation by non-native species. However, Pacific 

salmon abundance has also shown a clear correlation with 20th century climate variations, 

including the Pacific Decadal Oscillation (PDO) and the El Niño Southern Oscillation (ENSO). 

Salmon spend most of their lives in the ocean, and the physical and biological oceanographic 

conditions in the northern California Current affect the growth and survival of juvenile Pacific 

salmon. Warm/dry eras of the PDO have resulted in higher salmon returns in Alaska and poor 

productivity off the West Coast of the contiguous United States, while cool/wet eras produce the 

opposite effect. Researchers using metrics of large-scale ocean and atmospheric indicators, 

including the PDO and the multivariate ENSO Index; local and regional physical indicators, 
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1.   “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).
2.   “AFRP base period” is defined as the 1967-1991 period.  Mokelumne River average escapement estimate, 
       at Woodbridge, for the AFRP base period is 3345.
3.    “LMRMP/ JSA” escapement (7521) is the average estimate at Woodbridge since voluntary flow improvements 
        were initiated in 1993.  

Pre-Camanche AFRP base period

LMRMP/ JSA
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including sea surface temperature anomalies and the coastal upwelling index; and local 

biological indicators are able to make predictions on Chinook salmon returns (Peterson et al. 

20061F

2).  

 

For example, in spring 2010 the PDO was strongly negative, which contributed to an 

above average return to the Mokelumne River in 2011. The second half of 2010 saw a transition 

from El Nino to La Nina conditions. A negative PDO in June provided generally favorable 

conditions to juvenile salmonids that entered the ocean in 2010. This would have benefited the 

two-year-old grilse return in 2011 and the three-year-old adult return in 2012.  

 

In addition to providing a forecasting tool for salmon returns, these metrics provide 

insight into the understanding of how variations in ocean conditions affect the annual recruitment 

of salmon. This is reflected in the escapement of fall-run Chinook salmon in the lower 

Mokelumne River from 2008 - 2012 (see Figure 1 and Figure 2). Individuals returning in 2008 

(low escapement) experienced extremely poor conditions as juveniles, while individuals 

returning in 2011 and 2012 were exposed to good physical and ecosystem conditions as juveniles 

when entering the ocean in 2010. 

2 Peterson, W.T., R.C. Hoof, C.A. Morgan, K.L. Hunter, E. Casillas, and J.W. Ferguson. 2006. Ocean Conditions 
and Salmon Survival in the Northern California Current. National Marine Fisheries Service, Newport, OR. 
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Figure 2:  Fall-Run Chinook Salmon Natural Spawning in the Lower Mokelumne 
   River, 1989-2012. 

 

The Mokelumne River Fish Hatchery (MRFH), owned by the District and operated by the 

California Department of Fish and Wildlife (CDFW), reported that the 2012 salmon return at the 

MRFH was 6,620 salmon. The 2012 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 the District 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 resource, refer to Appendix 

A. 
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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, EBMUD began in 1987 

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 2012, and those actions planned for 2013, 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 2012 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. For water year 2012, releases were measured at Camanche 

Dam using its Accusonic flow meters. EBMUD also measured the stream flow below Camanche 

Dam at the McIntire Gage as a back-up to measurements collected with the 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 
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the time this flow data is collected and the time it is published in the USGS Water Data Reports, 

the 2012 flow data included in this report has not yet been verified or published by the USGS. 

 

On December 29, 1999, the State Water Resources Control Board (SWRCB) issued 

Water Right Decision D-1641, a decision involving numerous parties throughout the Central 

Valley. A portion of D-1641, modified state water rights on the Mokelumne River, significantly 

increasing assurances that operations under the JSA will provide the expected flows below 

Woodbridge Dam. Water Right Decision D-1641, which was re-confirmed by the SWRCB’s 

Water Right Order 2000-2 on March 15, 2000, modifies the water rights of both EBMUD and 

the Woodbridge Irrigation District (WID). Water Right Decision D-1641 conforms EBMUD’s 

water rights to the FERC-approved JSA flow requirements and also requires WID to control its 

diversions to ensure that the minimum expected JSA bypass flows are met below Woodbridge 

Dam.  

 

2012 
 

In accordance with the November 27, 1998 FERC approval of the JSA, and based upon 

EBMUD’s forecast of total Pardee and Camanche Reservoir storage on November 5, 2011, 

EBMUD provided “Normal and Above” JSA water year type Camanche Dam flow releases from 

October 1, 2011 through March 31, 2012, except flows in March were reduced from 325 to 

250 cfs under a JSA adaptive management flow modification described below. Pardee and 

Camanche Reservoir actual total storage on November 5, 2011 was 431,000 acre-feet. 

 

Based on the California Department of Water Resources (DWR) April 1, 2012 forecast of 

350,000 acre-feet of unimpaired runoff into Pardee Reservoir, EBMUD operated under a “Dry” 

JSA water year type Camanche Dam flow releases from April 1, 2012 through September 30, 

2012.  

 

EBMUD is making, at a minimum, “Below Normal” JSA water year type Camanche 

Dam flow releases from October 1, 2012 through March 31, 2013. This is based on EBMUD’s 

October 1, 2012 forecast of total Pardee and Camanche Reservoir storage on November 5, 2012 
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of 440,000 acre feet. Pardee and Camanche actual total storage on November 5, 2012 was 

439,000 acre-feet. 

 

Calendar year 2012 actual Camanche Dam average daily flow releases and JSA agreed 

flow releases from Camanche Dam are shown in Table 5 and Figure 4, on the following pages. 

Calendar year 2012 actual average daily flow below Woodbridge Dam and JSA expected flow 

below Woodbridge Dam are shown in Table 6 and Figure 5. 

 

During the 2012 calendar three provisional, temporary flow deviations occurred from the 

JSA expected flow. One flow deviation occurred at Camanche Dam based on Accusonic flow 

meter readings at a fifteen minute time step; and two flow deviations occurred below 

Woodbridge Dam based on the recorded fifteen minute readings measured at Golf gage. The 

daily average expected flow below Camanche Dam and below Woodbridge Dam did not fall 

below the minimum during this period. 

 

The flow releases measured at USGS Gaging Station No. 11323500 with the Accusonic 

flow meter at Camanche Dam in fifteen minute time steps during the provisional temporary flow 

deviation is shown in Table 2. The fifteen minute readings of river flows at the USGS Gaging 

Station No. 11325500 below Woodbridge Dam, during the provisional, temporary flow deviation 

are shown in the tables 3 and 4. 

 

Table 2.  Flow Releases at Camanche Dam during Temporary Flow Deviation -  
  Nov. 19, 2012 

Reading Date Interval Unit JSA Water Year 
Type 

Golf Gage 
Measured Flow 

JSA Min. Reqt 
(below WID 

Dam) 

11/19/2012  
15:15 15 minute cfs Below Normal 202 250 

11/19/2012  
15:30 15 minute cfs Below Normal 203 250 

1. The daily value for 11/19/2012 is 255 cfs. 
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Table 3.  Flow below Woodbridge Dam during Temporary Flow Deviation -  
 April 17, 2012 

 

Reading Date 

 

Interval Unit JSA Water Year 
Type 

Golf Gage 
Measured Flow 

JSA Min. Reqt 
(below WID 

Dam) 

4/17/2012 17:15  15 Minute cfs Dry 140.61 150 
4/17/2012 17:30 15 Minute cf/s Dry 130.94 150 
4/17/2012 17:45 15 Minute cf/s Dry 120.33 150 
4/17/2012 18:00 15 Minute cf/s Dry 112.27 150 
4/17/2012 18:15 15 Minute cf/s Dry 104.23 150 
4/17/2012 18:30 15 Minute cf/s Dry 98.73 150 
4/17/2012 18:45 15 Minute cf/s Dry 94.95 150 
4/17/2012 19:00 15 Minute cf/s Dry 97.46 150 
4/17/2012 19:15 15 Minute cf/s Dry 101.4 150 
4/17/2012 19:30 15 Minute cf/s Dry 104.23 150 
4/17/2012 19:45 15 Minute cf/s Dry 110 150 
4/17/2012 20:00 15 Minute cf/s Dry 113.41 150 
4/17/2012 20:15 15 Minute cf/s Dry 119.16 150 
4/17/2012 20:30 15 Minute cf/s Dry 125 150 
4/17/2012 20:45 15 Minute cf/s Dry 128.55 150 
4/17/2012 21:00 15 Minute cf/s Dry 133.34 150 
4/17/2012 21:15 15 Minute cf/s Dry 134.54 150 
4/17/2012 21:30 15 Minute cf/s Dry 140.61 150 

1. The daily value for 4/17/2012 is 162 cfs. 

2. The flow deviation that occurred on April 17th was a result of a mechanical problem with WID’s  
irrigation canal overshot gates. 

 

 

Table 4.  Flow below Woodbridge Dam during Temporary Flow Deviation -  
 Oct. 1, 2012 

 
Reading Date Interval Unit JSA Water Year 

Type 
Golf Gage 

Measured Flow 

JSA Min. Reqt 
(below WID 

Dam) 
10/1/2012 13:00  15 Minute cf/s Below Normal 79 100 
10/1/2012 13:15 15 Minute cf/s Below Normal 67 100 
10/1/2012 13:30 15 Minute cf/s Below Normal 64 100 
10/1/2012 13:45 15 Minute cf/s Below Normal 82 100 

1. The daily value for 10/1/2012 is 111 cfs. 
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Adaptive Management  

 

The JSA contains an adaptive management provision related to minimum flows which 

allows for changes in the schedule in order to optimize fishery habitat and other ecosystem 

values, provided that 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 2012, because of 

low precipitation there was a need to implement adaptive management. EBMUD worked 

cooperatively with the Partnership to develop a proposed adaptive management program 

whereby JSA flows would be reduced by 75 cfs in March, 2012 in return for increased attraction 

flow releases from Camanche Dam to the Lower Mokelumne River in October and early 

November, 2012. The proposal was submitted by the Partnership to the SWRCB on February 4 

2012, and was approved by the SWRCB on February 24, 2012. As described below, EBMUD 

made releases to the lower Mokelumne River consistent with the approved Adaptive 

Management Program.  

 

 In order to maximize the effectiveness of the fall pulse flows, the Lower Mokelumne 

River Partnership sent a letter to USBR requesting the closure of the Delta Cross Channel (DCC) 

for a 10-day period in October 2012 (Appendix B). DCC operations during the up migration 

period may contribute to excessive straying of Mokelumne origin salmon to the American River. 

With the ban on egg exports, the DCC influence and impact on Mokelumne escapement is 

magnified. Similar requests were made in 2009 and 2010 resulting in a 48-hour closure in 

October 2010 and a ten day closure in October 2011. Due to dry conditions and the need to meet 

Delta water quality standards under SWRCB D1641, no closure was granted by the US Bureau 

of Reclamation in 2012. Consistent with the approved Adaptive Management Program, a series 

of five pulse flows ranging with peaks of 405 to 615 cfs in additional flows were released by 

EBMUD in October and early November. While an assessment of straying rates will not be 

available prior to this report’s completion, there was an increase in salmon numbers entering the 

Mokelumne immediately during the closure and after each pulse flow event (see Figure 3). See 

Appendix B, the Lower Mokelumne River Experimental Action Plan, for stray rates from 

previous years. The partnership, working with the USBR completed a final Environmental 
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Assessment with no significant impact for a five year experimental plan associated with DCC 

operations during the October through November period. 
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Figure 3:  Daily upstream passage of Chinook salmon at Woodbridge Dam 
relative to flow and Delta Cross Channel closure, September – 
November 2012. 

 

CWT return data clearly indicates that planting locations for hatchery reared juveniles 

plays a significant role in straying. In 2007 DFG planted 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 2012 CDFW continued the practice of releasing production in net pens 

at Jersey Point, which previous data indicates may result in better returns to the Mokelumne. 

Overall these adaptive management efforts will maximize returns to the Mokelumne River while 

minimizing straying to other systems.  
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Table 5:  Calendar Year 2012 Release in Cubic Feet per Second from  
Camanche Dam.  
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Figure 4:  Calendar Year 2012 Average Daily Release in Cubic Feet per Second from Camanche Dam. 

0 

100 

200 

300 

400 

500 

600 

700 

800 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Flow ( cfs) 

Minimum JSA 

Camanche Release 

1. Releases in calendar year 2012 were made according to the "Normal/Above" year JSA Mokelumne River minimum flow schedule fr om  Jan. 1 to Mar. 31; "Dry" year flow schedule from  
    Apr. 1 through Sept. 30; and "Below Normal" year flow schedule from Oct. 1 through Dec. 31.  
2. Actual flow data has not been verified and published by the U.S. Geological Survey. 

Adaptive  
Management 

Flow  
Reduction 

Adaptive  
Management 

Flow 
Increase 

(Pulse Flows)  

Fl
ow

 (c
fs

)  

 15 

 



Lower Mokelumne River Project – FERC Project No. 2916 
2012 Project Operations Report 

Table 6:  Calendar Year 2012 Average Daily Flow in Cubic Feet per Second Below 
 Woodbridge Dam.  
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Figure 5:  Calendar Year 2012 Average Daily Flow in Cubic Feet per Second Below Woodbridge Dam. 
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2013 
 

EBMUD is committed, pursuant to the FERC Order, to “Below Normal” JSA year type 

Camanche Dam flow releases through March 31, 2013. 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, 2013 DWR Bulletin 120, the JSA water 

year type which will govern EBMUD’s flow schedule for the period April 1, 2013 through 

September 30, 2013. EBMUD will report to the FERC in the February 2014 report on the flow 

releases made in accordance with the JSA during the entire calendar year 2013. EBMUD will 

include finalized flow data in an Appendix of the report as it is verified and published by USGS. 

Refer to Appendix C for finalized flow data for the 2010 and 2011 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 LMRFH water temperatures in the optimal 

range for egg incubation, sand filters remove suspended solids from the hatchery water supply, 

and 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 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 functioning of the HOS system is described in Section IV.B.2 of 

this report). 
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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, 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 MRHF 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 destratified. 

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. 
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2012 
 

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 

year conditions. Resulting temperatures are shown in Figure 6, Calendar Year 2012 Mokelumne 

River Water Average Daily Temperatures of the Release from Camanche Dam. 

 

From April 1, 2012 through September 30, 2012 EBMUD operated under a “Normal and 

Above” JSA water year type, with releases in accordance with the JSA minimum flows (see 

Adaptive Management under Section VI.F), and consistent with the JSA continued to adaptively 

manage its reservoir operations and use its best efforts to maintain a hypolimnion volume of 

28,000 acre-feet in Camanche Reservoir by coordinating releases from Pardee Reservoir. 

EBMUD successfully maintained stratification in Camanche Reservoir, and provided 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 2012. 

 

2013 
 

EBMUD will also continue to adaptively 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, as it has in the past, about 

changes in real-time Lower Mokelumne River Project operations. 

 

2. Hypolimnetic Oxygenation System 
 

EBMUD takes proactive steps to prevent the hydrogen sulfide that can naturally occur 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 
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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 the formation of hydrogen sulfide in the Camanche Reservoir 

hypolimnion. 

 

2012 
 

The HOS was activated on August 29, 2012 and was shut down on November 28, 2012. 

The HOS was effective in preventing hydrogen sulfide formation. 

 

2013 
 

In 2013 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 2012 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 11, 2012. 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 3, 2012 and 

September 27, 2012. In 2012 the PSC approved three projects, for a total of 34 projects since 

1999, for Partnership funding. See Section IV.C.2 of this report for projects approved for 

Partnership funding in 2012 and projects with activity in 2012. 

 

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. Interest from this fund provides 

operating funds for projects and programs to protect and enhance the lower Mokelumne River 

ecosystem. Since its inception, the fund has earned $811,519. The available earnings, after funds 

obligated to approved projects, were $155,372 as of December 31, 2012. 

 

In 2012, the Partnership Steering Committee approved funding for the following three 

stakeholder proposals: 

 

• Watershed Coordinator – San Joaquin County Resource Conservation District. 
Funding ($30,000 over 3 years) to support the SJCRCD’s Lower Mokelumne River 
Watershed Coordinator position and the continued implementation of the Lower 
Mokelumne River Watershed Stewardship Plan and staff support for the Lower 
Mokelumne River Watershed Stewardship Steering Committee.  
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• Lower Mokelumne River Watershed Education Legacy Project – City of Lodi. 
Funding ($5,000) to (1) purchase supplies for the annual community volunteer 
cleanup effort on the lower Mokelumne River, and (2) support the implementation of 
a field trip for cleanup volunteers and students to the San Francisco Bay to learn 
about the connection between the lower Mokelumne River and the Pacific Ocean. 
The field trip Included hands-on learning aboard the Marine Science Coast Guard 
vessel Robert G. Brownlee. 

• Heritage Oak Winery Riparian Restoration and Streambank Stabilization 
Project. Funding ($21,196) to support the riparian restoration (Phase 1). The 
approval of this funding was conditional – pending securing of additional funding for 
implementation of Phase 2 – streambank stabilization from other funding sources. 

 

Ongoing projects funded by the PSC with activity in 2012 for ecosystem protection and 

restoration in the lower Mokelumne River are summarized in Table 7 on the following page. 
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Table 7:  Partnership Fund-Supported Projects 2012 Activity Summary 

Project  
Title 

Project  
Sponsor 

Project  
Description 

Partnership Fund Additional Funding 

Date  
Approved  

by PSC 

Anticipated 
Project 

Completion 
Amount 

Obligated Amount Program 

2008-2010 Watershed  
Coordinator grant  

Cash Match 

San Joaquin 
County 

Resource 
Conservation 

District 

Cash match for Dept of 
Conservation Watershed 

Coordinator Grant 
5/2/2007 COMPLETED $30,000 $183,425 

California Dept. of 
Conservation -  

Watershed 
Coordinator  

Invasive Species Removal - 
Hoffman Farms 

Hoffman 
Farms/EBMUD 

Remove Arundo donax 
from .2 acres 4/18/2011 COMPLETED $750 

in-kind 
labor 
hours 

Boy Scouts of 
America 

Lower Mokelumne River 
Watershed Stewards in 
Action and Education 

City of Lodi River cleanup supplies 
and field trip 10/4/2011 COMPLETED $4,050 

in-kind 
labor 
hours 

City of Lodi 

Vino Farms Ranch 5 Habitat 
Restoration 

Vino Farms, 
Inc. 

Planting of native plants 
on 2 acres 12/8/2011 COMPLETED $1,225  

in-kind 
labor 
hours 

Vino Farms, SLEWS 
students 

2012-2014 Watershed 
Coordinator 

San Joaquin 
County 

Resource 
Conservation 

District 

Cost-share to continue 
support of SJCRCD 

watershed coordinator 
position 

4/23/2012 Fall 2014 $30,000 - - 

Lower Mokelumne River 
Watershed Education 

Legacy Project 
City of Lodi River cleanup supplies 

and field trip 9/19/2012 Spring 2013 $5,000  

In-kind 
labor 

hours; 
Funding 

Starbucks; Arts in 
Public Places 

Committee (City of 
Lodi) 

Heritage Oak Winery 
Riparian Restoration and 
Streambank Stabilization 

Project 

Tom and Matt 
Hoffman; 

Mokelumne  
Environmental 

Benefits 
Program 

Phase 1: Invasive species 
removal, planting of 

riparian native plants; 
Phase 2: Streambank 

stabilization (bio-
engineering) 

11/15/2012 Spring 2015 $21,196  **$74,448 

**Partnership Funding 
conditional on project 

sponsor securing 
balance of project 

funding ($ and in-kind 
labor) 
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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 2012, 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 Partnership 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.  
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The Lower Mokelumne River Stewardship Program (LMRSP) was initiated as a 

proposal to 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 2012, EBMUD and the Partnership 

continued as regular participants in the work of the Stewardship 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 the Partnership. In 2012, the 

Stewardship Steering Committee led watershed tours for state legislative and California 

Department of Conservation representatives and also continued work towards increasing 

watershed stewardship awareness among urban landowners along the Mokelumne River and 

elsewhere in the watershed by initiating the process to update the LMRSP Mokelumne River 

Owner's Manual. Additional information on the Stewardship Program, including the watershed 

owner's manual is available on the Internet at Uwww.sjcrcd.orgU. 

 

5. Additional EBMUD Stakeholder Activities 
 

2012 
 

In 2012, 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 2012 

included:  

• 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.  
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• 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. TEBMUD 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 2012, with funding from AFRP, EBMUD added 3,574 cubic yards 
of spawning gravel to a 0.2 km section of the one km SHIRA reach by the placement 
of 3,574 short tons of three sizes of gravel and also six boulders and large woody 
material. 

• Participation and sponsorship of the 15th annual Sandhill Crane Festival in Lodi, CA 
on November 2-4, 2012. 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 lead field trips to view bald eagles at Pardee 
Reservoir. (1997-present) 

• Participation in the 15th annual Central Valley Birding Symposium in Stockton on 
November 15-18, 2012. EBMUD staff led 1 field trip on Pardee Reservoir. 

• 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) 
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• Providing continuing technical support to the SJCRCD and private landowners to 
enhance anadromous fish habitat in Murphy Creek (a tributary to the lower 
Mokelumne River).  

• Participating on the San Joaquin County Resource Conservation District’s Lower 
Mokelumne River Recreational Waterway Steering Committee to develop and 
improve recreational access to the lower Mokelumne River.  

• Participating on the 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. (2007-present) The SHA covers 
the valley elderberry longhorn beetle on District 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 
District land in the aforementioned counties. 

• Participation with the Sierra Nevada Conservancy, U.S. Forest Service, Sustainable 
Conservation, Mokelumne Consensus Group, Sure Harvest, Environmental Defense 
Fund, and others in the development of a pilot program to measure environmental 
benefits in the Mokelumne River watershed. (Ongoing)  

 
2013 
 

In 2012, 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 Partnership objectives, to 

determine how Partnership funding could possibly support them.  

 29 

 



Lower Mokelumne River Project – FERC Project No. 2916 
2011 Project Operations Report 

6. Surplus Water 
 

2012 
 

At the April 27, 2012 meeting of the Board of Directors, the District accepted the 2012 

Water Supply Availability and Deficiency Report declaring the availability of water to be used 

by Resource Agencies for 2012. 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). 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. 

 

2012 
 

In 2012, 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 January 24, 2012 and July 17, 2012.  
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2013 
 

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 next MRTAC meeting is scheduled for February 5, 2013. 

 

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 2012, 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. The District 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 
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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.  

 

2012 
 

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.  

• 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. 

• Implementation of a passive integrated transponder and telemetry study of striped 
bass, and Chinook salmon smolts and yearlings in the lower Mokelumne River to 
assess movement, migration success and distribution. 

• 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.  
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• Continuing predation management program which relocates non-native salmonids 
predators from the Mokelumne River.  

 

2013 
 

EBMUD will continue similar research and monitoring activities in 2013. These efforts 

will be described in full in the calendar year 2013 update report.  

 

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: 

 

2012 
 

• 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 2012 EBMUD placed 3,574 cubic yards 
of spawning gravel in the lower Mokelumne River at a site adjacent to the 
Mokelumne River Day Use Area. The Anadromous Fish Restoration Program 
(AFRP) administered by the U.S. Fish and Wildlife Service provided $118,000 and 
EBMUD provided $25,000 to fund the project. The weekly redd survey results 
indicate that anadromous fish are using the enhancement gravel. Since 1998, 
EBMUD has placed 41,956 cubic yards of spawning gravel in the Lower Mokelumne 
River.  

• (jRiparian Habitat EnhancementU:  Developing a cooperative program with local 
interests to improve land management with agricultural 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. In 2012, 225 (Vino Farms Ranch #5) trees and shrubs 
(blue elderberry, Sambucus Mexicana, California wild rose, Rosa californica; 
Cleaveland Sage, Salvia cleavelandii; coyote bush, Baccharis pilularis; interior live 
oak, Quercus wislizenii; Island Bush Poppy, Dendromecon harfordii; Quail Bush, 
Atriplex lentiformis; Red Twig dogwood, Cornus sericea; Spice bush, Calycanthus 
occidentalis; St. Catherine’s Lace, eriogonum giganteum; Toyon, Heteromeles 
arbutifolia; Twin Berry, Lonicera involucrate; valley oak, Quercus lobata; western 
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redbud, Cercis occidentalis; and White Icicle Current, Rosa californica) were planted 
in the Mokelumne River corridor. 

• 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 SJCOG.  

• 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 
EBMUD property in the Mokelumne River Watershed in San Joaquin County. 

• Continuing to work with the USDA NRCS to promote EQIP, 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.  
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2013 
 

Many of the above habitat improvement activities will continue in 2013. A full 

description of 2012 activities will be reported in calendar year 2013 update report.  

 

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, 2012 and will be 

removed in early 2013. It is anticipated that it will be installed and operated during 

approximately same period in 2013.  
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V. APPENDICES 
 

TAppendix A: USample of Lower Mokelumne River Related Stories from Local Press 

 

Appendix B: Correspondence Related to the 2012 Adaptive Management Flow Change 

Fall 2012 Attraction Flow 

 

Appendix C: USGS Verified Flow Data for 2010 and 2011 

 

Appendix D: Meeting Minutes of the Partnership Steering Committee 

 

Appendix E: Notification of Availability for Sale of Surplus Mokelumne River Water 
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SAMPLE OF LOWER MOKELUMNE RIVER 
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CORRESPONDENCE RELATED TO THE 2012  

ADAPTIVE MANAGEMENT FLOW CHANGE—FALL 2012 ATTRACTION FLOW  
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USGS VERIFIED FLOW DATA FOR 2010 AND 2011 
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MEETING MINUTES OF THE PARTNERSHIP STEERING COMMITTEE 
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NOTIFICATION OF AVAILABILITY FOR SALE  

OF SURPLUS MOKELUMNE RIVER WATER 

 













 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
PRINTED ON RECYCLED AND RECYCLABLE PAPER 

 


	FERC Project No. 2916
	EAST BAY MUNICIPAL UTILITY DISTRICT
	I. Purpose and Scope 1
	II. Introduction 2
	III. Status of the Lower Mokelumne River SALMON POPULATION 4
	IV. EBMUD Efforts to Restore, Enhance, and Protect the Fisheries Resources and Ecosystem of the Lower Mokelumne River 8
	V. Appendices 36
	I.  Purpose and Scope
	II.  Introduction
	III.  Status of the Lower Mokelumne River SALMON POPULATION
	IV.  EBMUD Efforts to Restore, Enhance, and Protect the Fisheries Resources and Ecosystem of the Lower Mokelumne River
	A. Flow
	2012
	2013

	B. Water Quality
	1.  Reservoir Operations
	2012
	2013

	2. Hypolimnetic Oxygenation System
	2012
	2013


	C. THE LOWER MOKELUMNE RIVER PARTNERSHIP
	1. The Partnership Steering Committee
	2. The Partnership Fund
	3. Water Quality and Resource Management Program
	4. Lower Mokelumne River Stakeholders Group
	5. Additional EBMUD Stakeholder Activities
	2012
	2013

	6.  Surplus Water
	2012


	D. Mokelumne River Technical Cooperation
	1. Mokelumne River Technical Advisory Committee
	2012
	2013

	2. Mokelumne River Science Database

	E. Research and Monitoring
	2012
	2013

	F. Habitat Improvements
	1. Ongoing Efforts
	2012
	2013

	2. Fish Guidance Fence


	V.  Appendices



